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I. Executive Summary

I Introduction
The 1998-1999 program year served as the first year of Phase II for the SANREM CRSP
DUrIng that tIme the SANREM Global Program began both to Implement Year 1
actIvItIes whIle also further exammmg and refmmg the ObjectIves of Phase II ThIS
refmement occurred m the context of SANREM' s efforts to operatIOnalIze a global
program whIle mamtammg Its fundamental focus on the partIcIpatIOn of local-to-global
declSlon-makers ThIs summary of the SANREM 1998 - 1999 Annual Report provIdes
mformatIOn on SANREM's programmatIc obJectIves, mtegratIOn among projects,
hIghlIghts from Year I, benefIts to the U Sand upcommg developments Further
specIfIc detaIls from each of SANREM's projects may be found In the body of thIS
report

II Program ObjectIves
The SANREM CRSP contrIbutes dIrectly to the StrategIc Support ObjectIve of USAID's
Global Bureau, OffIce of Agnculture and Food SecurIty, whIch IS "to Improve food
aVaIlabIlIty, economIC growth and conservatIOn of natural resources" USAID IdentIfIes
ItS IntermedIate Results as technologIes, practIces, and polIcIes that enhance food
aVaIlabIlIty, Improved food access and agrIbUSIness opportumtIes, and enhanced long­
term conservatIon of natural resources, and an mformatIOn system to enhance deCISIon
makmg

The SANREM Program Global StrategIc Support ObjectIve (or mIsSIOn) IS Improved
declslon-makmg by natural resource managers at the local, provmcml, natIonal and
regIOnal levels Our more focused program-level ObjectIves are

• To develop methods, tools, and mstItutlOnal capacity to support sustamable
agriculture and natural resource management polIcy deSign, Issue analySIS,
planmng, and ImplementatIOn at the landscape-lIfescape scale by local
governments and commumtIes

• To develop Improved methods to assist global, regIOnal, and natIonal declslOn­
makers on broader Issues related to sustamable agriculture and natural
resources management

• To develop Improved methods to faCIlItate sustamable agriculture and natural
resource management mformatIon and knowledge exchange wlthm and across
multiple scales

III SANREM Projects
In order to reach these obJectIves, the SANREM program IS Implemented VIa three
regIOnal projects and one global project The regIOnal projects conduct landscape-scale
research at a SIte In one of the countrIes m a gIven regIOn, fOCUSIng on ObjectIve I The
regIOnal projects also support objectIve 3 by developIng methods to transfer what IS
learned at one SIte to "SImIlar" SItes m the regIOn and by aggregatIng mformatlon and
"scalIng up" the methods and tools so that they can be employed by deCISIOn-makers at

1 ExecutIve Summary



Global and RegIOnal Projects
prOVide mformatlon, methods,
and trammg to deCISion-makers
from local-to-global scales

hIgher scales or across scales The global project supports global-to-natIOnal decisIOn­
makers It does so by developmg a SUIte of methods and tools, by actmg as the bndge
between the regIOnal projects, by captunng knowledge gamed and by facllItatmg
mformatIOn exchange between and across scales (see Figure 1 below)

FIgure 1 SANREM CRSP Program

SANREM CRSP Global Program

Agriculture PartJclpatory
& Natural deCISIOn maker
Resource back to

Scale DeCISion deCISlon-m aker
-- M akers research
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Commumty,tO .....~.rl\':'"..~
Farm IT

.1- t
Sustamable Natural Resource Management

• The Global Project supports natIOnal-to-global scale deCISIon-makers, aSSIsts regIOnal
projects m theIr assessment of deCISIOn-makers pnontIes and m the development of
deCISIOn-support tools and methods, and faCIlItates exchange of mformatIOn and
knowledge among the regIOnal projects,

• The Southeast ASia, Andean and West Afncan RegIOnal Projects Implement
partICipatory landscape/hfescape scale research m the PhllIppmes, Ecuador and Mall,
respectIvely, develop methods to extrapolate results to SimIlar landscape/llfescapes m
the regIOn, and develop methods to aggregate (scale-up) results to natIOnal and
regIOnal scales

The regIOnal projects ensure that SANREM IS addressmg the pnontles, needs, and
constramts of local stakeholders By addressmg sustamable agnculture and natural
resource management Issues at the landscape-scale, the regIOnal projects respond to the
demands from deCISion-makers at multiple scales (typically from farm-to-provmcIal
scales) They conduct research to prOVIde mformatIon, methods, tools, and trammg to
support difficult natural resource management deCISions regardmg alternative
technologies, practices, and polICIes
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The global project collaborated dIrectly wIth the regIOnal projects m the development of
methods to assess the pnorItIes and needs of decIsIon-makers They also worked together
to develop methods and tools needed by declSlon-makers Examples of these are tools
that researchers can use to evaluate research pnontIes, and methods that polIcy analysts
can use to evaluate the consequences of dIfferent polIcy optIOns The global project also
explIcItly addresses the needs of regIOnal and global declSlon-makers As part of Its
cross-regIOnal responsIbIlIty, the global project IS captunng what IS learned by the
regIonal projects and facIlItatmg exchange of mformatlon among the regIOns

IV IntegratIOn
All four of SANREM's projects are mtegrated around the ObjectIve of provIdmg decIsIon­
makers at multIple scales WIth Improved capacIty and capabIlIty to make more mformed
and better deCISIons related to sustamable agrIculture and natural resource management
The regIonal projects focus theIr efforts pnmarIly at the local and provmcIaI levels as
well as wIthm regIOns, scalmg up to hIgher levels through replIcation The global project
works both WIth the regIOnal projects and globally m order to proVIde thIS support across
and wIthm multIple scales The scales at WhICh the global project works mclude natIOnal,
regIOnal and global

In the context of declSlon-maker support, there are several crosscuttmg themes that serve
to mtegrate the SANREM projects These themes mclude decentralIzatIon, commumty­
based NRM, tool development for deCISIOn-maker support, and natural resource use
pressure mcludmg envIronmental degradatIOn and concomItant conflIct

DecentralzzatlOn
The Ecuador, PhIlIppmes and MalI projects are all workmg wIthm an admInIstratIve
enVIronment of government decentralIzation and/or devolutIOn of power Each country IS
at dIfferent stage m thIS process As such, the SANREM projects are each engaged m a
varIety of actiVItIes that correspond to these respective levels of decentralIzatIOn In
several cases SANREM proVIdes support to local level NRM deCISIon-makers who
formerly had lIttle or no VOIce m deCISIons at or above the landscape scale Such support
mcludes aSSIstance m the formatIOn of partICIpatory locally governed commumty groups
that make deCISIons governmg the management of natural resources SANREM has also
played a faCIlItatIve role brIdgmg the gap between declSlon-makers at multIple scales
such as mUnICIpal, provmcIal and natIonal Fmally, SANREM IS also engaged assessmg
and desIgmng tools to aSSIst deCISIOn-makers at these varIOUS scales

DeClSlOn-Maker Support
DeCISIon-makers assessmg the optIons and consequences of deCISIOns made m today's
complex world reqUIre the capabIlIty to understand the multIdImenSIOnal ImplIcatIOns
that often result from creatmg change through the applIcatIOn of dIfferent NRM
management and polIcy deCISIOns SANREM IS engaged m desIgnmg deCISIon support
tools WIth the goal of provIdmg deCISIOn-makers at multIple levels of scale WIth
Improved capabIlIty and capaCIty to make well-mformed and WIser deCISIOns regardmg
sustamable agrIculture and natural resource management ThIS support IS prOVIded m the
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fonn of tools and mfonnatIOn, capacIty buIldmg actIvItIes, and partIcIpatory research
pertment to the envIronmental realItIes of a gIven regIOn Support to natural resource
management declSlon-makers cuts across all SANREM projects The 1998-1999 year
has wItnessed developments m all areas of support development mcludmg tools,
mfonnatIOn and capacIty buIldmg

Commumty Based Natural Resource Management
Each of the SANREM projects works at the local level WIth communIty based
organIZatIOns and government representatIves These groups are engaged together WIth
SANREM m the IdentIfIcatIOn of locally defmed natural resource prIontIes They are
also working to detennme pOSItIve local management of these Issues through
partICIpatory research, data collectIon, enhanced understandmg of the Issues, and polIcy­
makmg Fmal steps mvolve detennmmg how to best represent these Issues and fmdmgs
at hIgher admmistrative levels as well as theIr replIcatIOn withm and across regIOns

Natural Resource Pressure and Conflzct
In addItIon to the aforementIOned crosscuttmg themes, the SANREM projects are also
each engaged m contexts of exacerbated natural resource pressure (land use, degradatIon,
clImate change or a combmatIon thereof) In each case, these pressures result m conflIct
of varymg degrees among NRM deCISIOn-makers In the case of the Andes, new settlers
VIe WIth long-establIshed reSIdents for land tenure rIghts and management authOrIty In
the PhilIppmes, the Impact of hIgh-value cash crops exerts an mordmate pressure upon
declSlon-makers from local farmers to natIOnal mInIsters m tenns of land use practices
and bIodIversIty conservatIOn In Mall, a combmatIOn of natural resource degradatIon,
mcreasmg populatIOn, climate change/drought and mcreasmg competItIon for scarce
resources has resulted m conflIct among user groups SANREM IS workmg m all three
areas, not m dIrect conflIct mItIgatIOn per se, but rather m analyzmg and addressmg the
underlymg causes of these problems as they relate to natural resource management

V AchIevements
Dunng Year 1 several notable achIevements were accomplIshed m each of SANREM's
projects These accomplishments may be categonzed m the followmg themes capaCIty
bUIldmg, development of deCISIOn support tools, mfonnatIOn exchange and networkmg,
and emergmg research results The project withm whIch each accomplIshment took
place IS mdicated at the end of each statement by a three-letter abbreVIatIon I

1 CapaCIty BUIldmg
SANREM IS engaged m a vanety of capacIty buIldmg actIVItIes m order to support NRM
deCISIOn-makers These actIVItIes are geared to remforce or develop orgamzatIOnal and
mstitutIOnal capaCIty They may mclude trammg, techmcal exchange, or workshops
Some examples of SANREM project capaCIty bUIldmg that occurred m Year 1 mclude
the followmg
• Establishment of a commumty-based NRM commIttee m coordmatIOn WIth CARE

and a natIOnal NAR (IERlCRRA) m the MadIama commune, Mall (WAF)

I WAF West AfrIca, SEA Southeast ASIa, AND Andes, GLO Global
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• FormatIOn of a tnpartlte mstItutIOnal relatIonshIp (SEARCA-IIRR-CMU) to desIgn
and Implement trammg and capacIty bUIldmg strategIes at the local level (SEA)

• Trammg m water qualIty/quantIty momtonng techmques m Nanegal and CotacachI,
Ecuador wIth local partIcIpants (AND)

• DetaIled actIon plan developed for a collaboratIve study wIth FAa, the Government
of MalI, and the MalIan InstItute of EconomIc Research to develop and use decIsIon
support systems at the natIOnal level for enhancmg food secunty and sustamable use
of natural resources (GLO)

2 Development of DeclSlon-Support Tools
DeclSlon Support Tools mclude a wIde varIety of useful tools desIgned to assIst natural
resource management deCIsIOn-makers These tools may be composed of mformatIon,
models, traInmg or processes Each of the SANREM projects IS engaged m the desIgn of
deCISIOn support tools
• FAO-WAICENT (World Agnculture InformatIon System) - Texas A&M

CooperatIOn on development and use of declSlon support systems to enhance food
secunty and sustamable use of natural resources (GLO)

• Prototype watershed model constructed and presented for dISCUSSIon at varIOUS fora
(SEA)

• Landuse Change/Hydrology Model Progress geographIcal dIgItal mformatlon
corrected and standardIzed, partIal parametenzatIOn of CENTURY model WIth local
data, and acqUISItIon and dIgItIzatIOn of SOlI maps (AND)

• Sondu RIver Basm assessment to develop methods for representmg large land scales
WIth multIple uses to assess the Impact of mtenslfled agnculture on the envIronment
(GLO)

• Common Modelmg EnVIronment software IdentIfIed to provIde automated mterface
between complex models (GLO)

• PrelImmary data gathered for bIOphysIcal and SOCIO-economIC models (WAF)

3 InformatIOn Exchange and Networkmg
Methods for transferrmg knowledge gamed m one project to another as well as wIthm
regIOnal projects mclude mformatIOn exchange and networkmg among partners ThIS
actIVIty IS key to SANREM's success Each project has attamed achIevements m the area
of mformatIOn exchange and networkmg
• EstablIshed CollaboratIOn WIth NASA, EROS Data Center, FAa and AGRHYMET

to access and use satellIte Imagery for Global DeCISIOn Support Systems (GLO)
• RegIOnal Workshop on Agro-Pastoral Systems m ConflIct facIlItated by SANREM

Project WIth representatIves from regIOnal research orgamzatIOns (WAF)
• Memory Bankmg Methodology Report translated mto Spamsh and bemg applIed m

Ecuador (ongmally developed m the PhIlIppmes) (AND)
• SANREM SEA Project as co-host of mternatlOnal methodology conference on

"EnVIronmental SerVIces and Land Use Change Bndgmg the Gap between PolIcy
and Research m Southeast ASIa" (SEA)

• Collaborators for natIOnal and regIOnal studIes IdentIfIed and partIcIpatmg m model
development (GLO)
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• Moderated e-mail conference facIlItated regardmg "Plannmg and CoordmatIOn of the
SANREM WA Program" WIth partICIpants from 14 dIfferent mternatIOnal mstItutIOns
CWAF)

• Kapihan sa Malaybalay (Provmcial Semmar) on watershed modehng techmques and
apphcatIOns faCIlItated (SEA)

• ActIve partnershIp cemented WIth the global mter-agency network of orgamzatIOns
workmg on the global Mountam Agenda (AND)

4 Emergmg Research Results
In addItIOn to the aforementIOned areas of achIevement, SANREM projects have also
produced emergmg research results These results have taken the form of publIcations,
data collectIOn and analysIs and model development
• PartICIpatory Landscape Lifescape Appraisal conducted, baselme data components

gathered, and weather station eqUIpment mstalled CWAF)
• ExpanSIOn and applIcatIOn of the Global Agncultural Sector Model (GASM) to

global level analySIS (e g estimated Impact of change m U S farm pohcy on global
markets affectmg developmg countnes) (GLO)

• MIgratIOn StudIes survey completed "MIgratIOn and Commumty Attachment m the
HIghland IndIgenous CommumtIes of CotacachI, Ecuador" (AND)

• Inventory and analySIS of provmcial and mumcipal resolutIOns and ordmances
regardmg the enVIronment and agnculture completed (SEA)

• Kenya FIVIMS-GTOS-CCD pl10t study conducted to develop and use deCISIon
support systems at the natIOnal level for enhancmg food secunty and sustamable use
natural resources (GLO)

• Methods establIshed to translate relevant data and mformatIon from pohtical to
watershed frameworks usmg geo-referenced methods (GLO)

VI Benefits to the Umted States
The SANREM project has been benefICIal to a number of developmg countnes as well as
the Umted States m several ways The most notable among these IS the transfer and
applIcatIOn of research methodologIes Key attnbutes of these methods mclude
partICIpatory approaches, capaCIty bUIldmg WIth local orgamzatIOns and mter-disciplInary
research A salIent example IS the cross-fertIlIzatIOn of methodologIes to work WIth
locally composed groups of deCISIOn-makers m the Southern PIedmont that began m
developmg country programs

GIven the umque mandate of SANREM WIth ItS focus on sustamabIhty, aspects of
tangIble benefits to the U S are more dIffICUlt to measure However, efforts geared to
ensure WIse natural resource management and sustamable agnculture m developmg
countnes contnbute to the well bemg of the global enVIronment as well as the Umted
States These types of efforts mclude sound watershed management, preservatIOn of
bIOdIverSIty and reduced Impacts from desertIfIcatIOn

VII Upcommg Developments
SANREM's future actIVIties WIll contmue to buIld upon the foundation laid dunng the
fIrst year of Phase IT These actiVIties WIll further develop and enhance on-gomg efforts
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to buIld capaCIty, exchange mformatlon, develop deCISIon support tools and conduct
research that contrIbutes to sustamablhty Some key examples of antIcIpated future
developments mclude the followmg

• Assessment of declSlon-maker pnorItIes to be conducted m the PhIlIppmes, MalI and
Ecuador (GLO, SEA, WAF and AND)

• CollaboratIon WIth FAO, natIOnal and regIOnal partners wIll contmue m order to
conduct a pIlot study on developmg and extendmg models for evaluatmg optIOns for
sustamable food productIOn (GLO)

• Plannmg workshop WIth Mahan and West Afncan partners WIll be held to mItIate
project (GLO)

• Data collectIon and mItlal modehng efforts to contmue regardmg use of the GDSS m
the MoptI RegIOn of MalI (GLO, WAF)

• Commumty-based NRM AdVISOry CommIttee meetmgs regulanzed and Stakeholder
Trammg m HolIstIc Management WIll begm m MalI (WAF)

• FIeldwork and data analySIS mcludmg a baselIne survey, soybean tnals and
envIronmental momtonng WIll be undertaken m cooperatIon WIth local partners m
MalI (WAF)

• A Memorandum of Understandmg WIll be SIgned between CARE-MalI and VlrgmIa
Tech regardmg collaboratIve capaCIty bUIldmg and NRM research efforts m the
DJenne Cucle (WAF)

• ComparatIve study of landscape Images WIll be used to develop future desued
sustamabIlIty scenarIOS (AND)

• Water qUalIty and land use change data WIll be used to model bIOphysIcal aspects of
the landscape (AND)

• BIOphysIcal models and socIO-ecologIcal analyses w111 be employed m Futures
Scenanos workshops (AND)

• Further methodologIcal development regardmg locally based partICIpatory research m
the context of government decentralIzatIon (SEA)

• Contmued development of an mtegrated watershed model for local level natural
resource deCISIOn support and polIcy makmg WIth data collectIon as appropnate
(SEA)

• Contmued vertIcal scalmg of polIcy lessons, combmed WIth natIOnal and regIonal
exchange of research results, based on ongomg actIVItIes at the PhIlIppme SIte (SEA)

VIII Institutional Project Management
The SANREM Program IS Implemented through subcontracts from the Management
EntIty (ME) to dIfferent mstitutIOns that are responsIble for each Project AddItIOnal
mstitutlonal partners are lIsted mSIde the front cover

Global Project The ME, based at the Umverslty of GeorgIa through the OffIce of
internatIonal Agnculture, IS responsIble for overall coordmatIOn of the global project
However Texas A&M UmversIty IS responsIble for coordmatmg the Global DeCISIOn
Support System ActIVItIes
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2 Southeast ASIa Project (SEA) The OffIce of InternatIOnal Agncultural Programs of
Umversity OfWIsconsm coordmates the Southeast ASIa Project It IS Implemented by
both the UmversIty OfWIsconsm and subcontracted mstItutIOns m the US and m
Southeast ASIa

3 Andes Project (AND) The InstItute of BehavIOral Research and the Anthropology
Department of the Umversity of Georgia coordmates the Andes Project It IS
Implemented by both the Umversity of GeorgIa and subcontracted mstItutIOns m the
U Sand m the Andes regIOn

4 West Afnca Project (WAF) The OffIce of InternatIOnal Research and Development
at Vugima Polytechmc and State UmversIty coordmates the WAF Project It IS
Implemented by both VIrgmia Tech and subcontracted mstItutIOns m the U Sand
West Afnca
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II. Global Project

Global PrOject Summary

L Introductlon

The Global Project employs a partIcIpatory "declSlon-maker-back-to-declSlon-maker"
strategy It does thIS by supportIng natIOnal-to-global scale natural resource management
decIsIOn-makers, assIstIng regIOnal projects In theIr assessment of declSlon-makers
prIOrItIes as well as In the development of declSlon-support tools and methods, and In
faCIlItatIng exchange of InformatIon and knowledge among the regIOnal projects

For the program year of 1998-1999, the global project was composed of three
components These Included the Global InformatIOn Exchange and Knowledge Base, the
Assessment of DeCISIOn Maker Needs, and the Global DeCISIon Support System

II PrOject Objectives
The primary objectives of the Global Project are

• FacIlItation of knowledge capture and mformatlOn exchange
To faCIlItate exchange of InfOrmatIOn among SANREM's regIOnal projects and between
SANREM and other InstItutIons
• Assessment of deCISIOn-makers priorities and deCISion-support opportumtIes
To IdentIfy prIOrIty needs of natIonal, regIOnal, and global declSlon-makers and to
develop methods and tools that can help them make better-Informed declSlons
• Development of a global deCISion support system
To help landscape scale research InItIatIves (Implemented by regIOnal projects) IdentIfy
deCISIon-makers' needs and develop tools and methods that can be used to make better­
Informed agncultural and natural resource management deCISIons

The Global Project process

• BegInS WIth the IdentIfIcatIOn of dIffIcult agrIculture and natural resource
management deCISIons and the assessment of deCISIon-maker prIOntIes,

• ContInues through a partICIpatory research process,
• Produces InfOrmatIon, tools, and traInIng that help deCISIOn-makers IdentIfy

alternatIve technologIes, practIces, and polICIes that contnbute to more sustaInable
use of natural resources, and

• SyntheSIzes and captures mformatlon and tools m the global knowledge base

III Progress
The Global Project has made great headway In 1998-1999 Key areas of progress Include
InformatIon exchange, research methodology development, and product deSIgn The
resultIng outputs are descnbed below Greater explanatIon for each IS found In the
subsequent actIVIty reports
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A Global InformatIOn Exchange and Global Knowledge Base Development
ThIS group of actIvItIes emphasIzed the development of mechamsms to faCIlItate
exchange between two types of clIents sustamable agrIculture and natural resource
management researchers, and natural resource declSlon-makers Exchange among
researchers was desIgned to emphasIze collaboratIve development of a wIdely applIcable
methodology for IdentIfymg appropnate technologIes, practIces, and polICIes that support
and enhance sustamabIlIty Exchange among declSlon-makers was desIgned to faCIlItate
collaboratIve development of decIsIon-support tools and methods The followmg lIst
IdentIfies key mformatIon exchange and knowledge base development achIevements
accomplIshed m Year 1
• CompIlatIon and publIcatIOn of the SANREM Phase I Impacts, Lessons Learned and

Results Report, Loolang Back at the Landscape Impacts and Lessonsfrom the
SANRFMCRSP

• EstablIshment of computer server and electromc servIces mItIated (IncludIng Who's
Who Database, Work Plan Database, E-conferences and an E-llbrary)

• CommumcatIons Strategy Developed (IncludIng newsletters, SANREM Web Page,
SANREM Brochure, and Strategy Developed for Phase IT)

• SANREM E-Llbrary prelImInary format developed
• SANREM moderatIOn of the FAO/NL Electromc Conference on the MultIfunctIOnal

Character of AgrIculture and Land
• Cosponsonng and partICIpatIOn m InternatIOnal Workshop on Agrometeorology m the

21st Century - Needs and PerspectIves
• PartICIpatIon m USAID-EthIOpIa meetmg to desIgn watershed management

programmmg efforts m Amhara, EthIOpIa
• PreparatIon for the Workshop on DIssemmatmg Value-Added InformatIon to Natural

Resource DeCISIon-Makers for Easmg COnflIcts m West Afnca
• SANREM global project proVISIOn of techmcal asSIstance to West Afnca project m

faCIlItatIOn of Mall PLLA
• FIeld VISIt and techmcal exchange faCIlItated between Senegalese Commumty-Based

Natural Resource Management Project PartICIpants (managed by VIrgIma Tech) and
SANREM

Exchange VISit between Senegalese Commumty Based Natural Resource Management Project
USDA-ARS Georgia Farmers Vlrglma Tech and SANREM (Photo Dory Franklm)
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B Assessment of DecIsIon Maker PrIorItIes
ThIS actIvIty emphaSIzed the need for a better understandmg of the dIffIcult natural
resource management decIsIons bemg faced by dIfferent decIsIon makers at varIOUS
levels m the decIsIOn-makmg hIerarchy especIally m settmgs where decentralIzatIOn or
devolutIon are m progress The purpose of the assessment of decIsIOn maker pnontIes IS
to understand the desIred outcomes, Issues, and dIffIcult deCISIons of natural resource
managers ThIS effort IS bemg done m order to ensure that deCISIon support actIvItIes
aImed at mformmg natural resource management deCISIon-makers respond to the real
demands of deCISIOn-makers Year 1 accomplIshments mclude
• ImtIal methodology deSIgn meetmg held WIth FAO deCISIon support sCIentIsts for

ImtIatmg the process of assessmg declSlon-maker needs
• Research and analysIs of declSlon-maker assessment methods conducted (at

conferences, mternatIonal meetmgs and through research)
• A draft mtervIew protocol developed and pre-tested m MalI from the VIllage to

natIOnal level
• Lessons learned from the MalI expenence were used to develop the approach and

mtervIew protocol for the PhIlIppmes and Ecuador

C Global DecIsIOn Support Systems
ThIS set of actIvItIes serves to better assess the optIOns and consequences of agnculture
and natural resource deCISIOns WIth multIdImensIOnal ImplIcatIons made m todayDs
complex world To assess the Impact of these deCISIons, a sUlte ofgeoreferenced
economlc, envIronmental, and blOphysIcal models IS bemg developed and lmked to
holIstIcally assess the Impact of changes m technology or polIcy The resultmg global
deCISIon support system (GDSS) mcludes cntIcal foundatIon data for spatIally explICIt
analyses as well as access through global networkmg to other models and sources of
relevant mformatlon The GDSS team made sIgmfIcant progress dunng Year 1 Some of
the areas m whIch they made achIevements mclude the followmg (a more detaIled lIst of
speCIfIC accomplIshments may be found m the global actIVIty report sectIOn)

• Global Agncultural Sector Model (GASM)
• Impact Assessment Methods at NatIOnal, RegIOnal and Global Levels
• InformatIOn on Watershed and RIver Basms for EnVIronmental Impact Assessment
• Development and DemonstratIOn of Geo-referenced HolIstIC MethodologIes for

Natural Resource OptIOns
• BIophySIcal Models to EstImate Performance of Crop and LIvestock SpeCIes
• EconomIC Models to Evaluate Impact of New Technology or Pollcy
• Development and DemonstratIon of Georeferenced Framework for Models,

InformatIOn Systems and AnalytIC Procedures
• Extended and Expanded Integrated Package of DeCISIOn Support Tools WIth Case

StudIes
• ProVISIon of EffectIve DelIvery of New MethodologIes
• Development and Extended Methods for Impact Assessment WIth RegIOnal Projects
• AnalySIS of Crop-Weather Models
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IV Integration
The SANREM mISSIon to promote sustamable agrIculture and envIronmental practIces
and pohCIes IS pursued through support to natural resource management declSlon-makers
DUrIng Year 1, the global project has provIded thIS support through four prImary
ObjectIves and correspondmg actIvItIes facIhtatIon of knowledge capture and
mformatIon exchange, assessment of decIsIOn-maker prIorItIes and decIsIon-support
opportumtIes, and the development of a global decIsIon support system These actIvItIes
operate m tandem The knowledge capture and mformatIOn exchange actIVItIes gather
and synthesIze mformatIOn from SANREM regIOnal and global projects to be shared wIth
NRM declSlon-makers The assessment of decIsIon-maker prIOrItIes IS a coordmated
actIvIty between the global and regIOnal projects The assessment mformatIOn feeds mto
both the desIgn of declSlon support tools and the global knowledge base - both of WhICh
are geared to support NRM decIsIOn-makers The global deCISIOn support system team IS
workmg to defme mechamsms or frameworks wIthm WhICh the demand-drIven
mformatIOn garnered from the regIOnal and global projects may be fed m order to provIde
support to declSlon-makers m the form of tools (namely models for ex-ante and ex-post
Impact assessments)
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The followmg chart demonstrates the RelatIOnshIp between the Global Project ObjectIves
and ActIvItIes

~
Global Assessment of Knowledge Capture

DecIsIOn-Support DecIsIon-Maker and InformatIOn
System PrIOrItIes Exchange

ObjectIve
I FaCIlItate mformatIOn • Development of • E-conference • RegIOnal
exchange and knowledge mteractive Imkmg deCISIon- workshops on global
capture among partIcIpatory makers and Issues
SANREM's regIOnal delIvery system deCISIon supporters • Global SymposIa
projects and between • Promote data • ValIdate and • PrInt publIcatIOns
SANREM and other sharmg for deSIgn of expand results of • Knowledge base
mstitutions deCISIOn support assessment across WIth work plan,

tools regIOns and human resources, e-
globally lIbrary, and decisIOn-

support databases
2 IdentIfy natIonal, • Employ the • Assessment of • Use of SANREM
regIOnal, and global scale results of the global declSlon- commUnIcatIon tools
deCISIOn-makers needs, assessment of makers needs m the (e g global
develop methods and decislon-maker context of the knowledge base,
tools to support theIr needs to facIlItate Agenda 21 newsletters, e-lIbrary,
dIffIcult deCISIOns deSIgn of the ConventIOns artIcles, polIcy

deCISIon support • Assessments m papers, etc)
tools the Andes,

Southeast ASia, &
West Afnca

3 Support landscape • EconomIC and • Assessment • Use of SANREM
scale researchers m theIr bIophysIcal models results used as commUnIcatIon tools
IdentIfIcatIOn of deCISIOn- • GIS/spatially demand dnven (e g global
maker's needs, develop explICIt analySIS mput for tool knowledge base,
methods and tools to • CollaboratIOn deSIgn and as a newsletters, e-lIbrary,
support dIffIcult WIth SANREM mOnItonng artIcles, polIcy
deCISIOns RegIOnal Projects mechamsm to papers, etc)

• DeCISIon support assure approprIate

system for global fIt
level analySIS
• Geo-referenced
methods for major
world watersheds

V Progress toward 5-year IndIcators
Outputs from Year I global project actIVItIes contrIbute to progress toward SANREM's
5-year mdicators They are descnbed m the followmg sectIOn by programmatIc
ObjectIves
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Outputs supportmg local-to-provmclal (landscape) level declSlon-makers (Program
Objective 1)
• Methods developed to assess the pnontIes and needs of local-to-provmclal

(landscape) level agncultural and natural resource decIsIon-makers and at least 3
documented case studIes of theIr applIcatIon

Outputs supportmg natIOnal-to-globallevel deCIsIon-makers (Program Objective 2)
• Methods created to assess the pnontles and needs of natIonal-to-globallevel

agncultural and natural resource decIsIOn-makers and at least 3 documented case
studIes of theIr applIcatIon

• Methods mvestlgated and produced to assIst m the evaluatIOn ofpnontIes (ex ante)
and Impact (ex post) of research and development mvestments for use by research
managers and at least 3 documented cases studIes of thelf applIcation

• Methods developed to assIst m the evaluatIon of consequences of polIcy options for
enhancmg food secunty, reducmg poverty and Improvmg envlfonmentally sound use
of natural resources for polIcy analysts and documented cases studIes of thelf
applIcatIon

Outputs supportmg mformatIon exchange (Program Objective 3)
• On-lme database desIgned and operatIOnalIzed that mcludes descnptIOns of dIffIcult

decIsIOns by speCIfIC deCIsIOn-makers m dIfferent bIOphySIcal and SOCIOeconomIC
CIrcumstances and mformatIOn and tools that can be used to support a broad range of
deCISIOns-makers

• Methods generated to translate relevant statIstIcal data defmed by polItIcal boundanes
to watershed/landscape boundarIes for sub-natIOnal declSlon-makers and 3
documented case studIes of theIr applIcation

• Methods produced to assess Impact of technology and polIcy optIOns related to food
secunty and sustamable development at the level of major world watersheds and 2
documented case studIes of thelf applIcatIOn

• Methods developed to extrapolate the Impact of research polIcy change to geographIc
eqUIvalents areas across multIple polItIcal boundanes and 3 documented cases studIes
of thelf applIcatIOn

• Methods or processes advanced to transfer mformatIon, tools, etc from one landscape
m one geographIc regIon to another regIOn and at least one case study descnbmg
transfer among two SANREM regIOnal projects

VI Institutional Partners
The global project mstitutIOnal partners dunng Year 1 mcluded the followmg
Umverslty of GeorgIa
Texas A&M Umverslty
The Umted Nations Food and Agnculture OrganIzatIOn
Southeast ASIa, Andean and West Afncan RegIOnal Projects
INSAH
PCARRD
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Individual Activity Reports

Globallnfonnation Exchange and Global Knowledge Base
Development

IntroductIon
ThIS actIvIty emphasIzed the development of mechamsms to facIhtate exchange between
two types of chents sustaInable agrIculture and natural resource management researchers
and natural resource declSlon-makers Exchange among researchers was desIgned to
emphasIze collaboratIve development of a wIdely apphcable methodology for IdentIfyIng
appropnate technologIes, practIces, and pohcles Exchange among decIsIOn-makers was
desIgned to emphasIze collaboratIve development of declSlon-support tools and methods
These InfOrmatIOn exchanges may be faCIlItated through a vanety of methods one of
whIch Includes the establIshment of a global knowledge base

ObjectIves
The ObjectIve of the Global InformatIOn Exchange and Knowledge Base Development
ACtIVIty was to faCIlItate InfOrmatIOn exchange among researchers and deCISIOn-makers

Methods
• Develop a format to capture both past expenence and future results of research to

develop a methodology to IdentIfy appropnate technologIes, practIces, and polICIes
• CompellatIOn of a summary of lessons learned from SANREM Phase I
• Orgamze both face-to-face and electromc workshops, conferences, sympOSIa, etc to

bnng together researchers and faCIlItate exchange of expenence
• PrOVIde support for graduate tramIng
• EstablIsh a pIlot computer server acceSSIble from the Internet

Outputs
The SANREM Global Project accomphshed several achIevements In the Global
InformatIOn Exchange and Knowledge Base Development ACtIVIty Most notably, they
Include
• Compl1atIOn and pubhcatIOn of the SANREM Phase I Impacts, Lessons Learned and

Results Report, Lookmg Back at the Landscape Impacts and Lessons from the
SANREMCRSP

• Server computer established and electromc serVIces mItIated (mcludmg Who s Who
Database, Work Plan Database, E-conferences and an E-hbrary)

• Commumcatlons Strategy Developed (fIrst newsletter of Phase n wntten and
dlstnbuted, SANREM Web Page deSIgned and posted, SANREM Brochure deSIgned,
pnnted and dISSemInated, and Strategy Developed for Phase m

• SANREM E-Llbrary prelImmary format developed
• Electromc DISCUSSIOn Fora faCIlItated by SANREM (MultI-FunctIOnal Agnculture e­

conference)
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• PresentatlOn by R D Hart, 1999 "A Conceptual Framework for a Research
Knowledge Base to Infonn DeclSlon Maktng,1I an InvIted presentatlOn to the Global
Forum for Agncultural Research, FAO

• SANREM global project provIsIon of techmcal assIstance to West Afnca project In
faCIlItatIon of MalI PLLA

• FIeld VISIt and techmcal exchange faCIlItated between Senegalese Commumty-Based
Natural Resource Management Project PartIcIpants (managed by Vlrglma Tech) and
SANREM

Summary of Results
Looktng Back at the Landscape Impacts and Lessons from the SANREM CRSP
• SANREM Web SIte www sanrem uga edu
• CommumcatlOns Strategy
• Brochure
• E-Llbrary
• E-Conference
• Work Plan Entry Fonn (May be found on-lIne at the SANREM web SIte,

www sanrem uga edu, ServIces, Program Support, Workplan on-lIne Database
• Who's Who Database CustomIzed Search Form and the Who's Who Database Entry

Form (May be found on-lIne at the SANREM web SIte, www sanrem uga edu,
ServIces, Who's Who)
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SANREA1Brochure

Impacts DISCUSSIOn

A Who Has the Project Impacted and How?
The outputs of the Global InformatIon Exchange have reached a WIde varIety of people
who represent dIfferent audIences, declSlon-makers and levels of hIerarchy Examples of
the types of people Impacted WIll be dIscussed by output
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I The Lessons Learned document was developed for a varIety of readers mcludmg those
wlthm development orgamzatIOns, USAID, research mstltutes and the government The
goal of the pubhcatIOn was to descnbe SANREM's Impact dunng Phase I and to share
WIth peers what SANREM has contnbuted to the understandmg of landscape scale
research These goals were accomplIshed through the content of the document and VIa Its
dlssemmatIOn At thIS pomt, the mformatIOn has been assembled and shared The
document has been well receIved

11 The SANREM web SIte was developed to share a WIde varIety of mformatlon WIth
deCISIon-makers and researchers around the world Current mformatlon on the SIte
mcludes subjects such as descnptlons of the regIOnal and global projects, SANREM's
mISSIon and strategy, and several on-hne databases mcludmg the work plan and who's
who databases Based on mqumes to the SANREM offIce from mdlvlduals around the
world, we have learned that mternatIOnal researchers and development profeSSIOnals have
hIt the SIte Thus the web sIte has been an effectIve vehIcle for mformatlon provlSlon and
exchange

III The SANREM Phase II brochure has been dlstnbuted at a WIde vanety of natIOnal and
mternatIOnal conferences mcludmg The ConventIon to Combat DesertIfIcatIon Meetmg
(Dakar, Senegal) and the SANREM SEA Annual Partners Meetmg m the PhIhppmes as
well as at domestIc and mternatIOnal meetmgs WIth SANREM partners mcludmg the
Assessment of DeCISIOn-Maker PnontIes m Mah and the PhIhppmes At these
gathenngs, deCISIon-makers at all levels of the declsIOn-makmg hIerarchy were
represented as well as varIOUS sectors (1 e governmental, NGO and pnvate) The
brochure has been very well receIved In partIcular, SANREM has receIved pOSItIve
feedback that the graph IllustratIOns were very helpful to partners m understandmg the
SANREM program The exact Impact on declSlon-makers IS unknown at thIS tIme other
than to note that mformatIOn on SANREM's mISSIOn, strategy, projects and contact
mformatlon has been proVIded

IV The SANREM E-hbrary IS stIll bemg developed An Impacts assessment cannot be
made at thIS tIme

v An E-Conference faclhtated by SANREM served WIde audIences (over 1,300
partICIpants from 80 dIfferent countnes) The e-conference regardmg multI-functIOnal
agnculture brought m partICIpants from around the world engaged m every conceIvable
aspect of sustamable agnculture Conference partICIpants represented tOpICS as dIverse as
farmmg on reclaimed mme land to commercIal small-scale dairy combmed WIth
Agroforestry They reflected the perspectIves of deCISIon-makers from developmg and
developed countnes, as well as sectors of CIVIl SOCIety, academIa and mdustry The
Impact of thIS e-conference was dIrect The results of the electromc dIalogue I)
PrOVIded mSlghts for the keynote paper to be gIven September 13, 1999 at the
FAOlNetherlands Conference on the MultI-FunctIOnal Character of Agnculture and
Land Cultlvatmg our Futures, 2) FaCIlItated the partICIpatIOn of over 1,000 people and
the dISCUSSIOn of WIdely varIed Issues pnor to the conference, and 3) FulfIlled an
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Important step m the CSD-8 (UN CommIssIon for Sustamable Development) process In
Apnl 2000 at the CSD-8 conference, the conference recommendatIOns wIll be dIscussed

B How has the Project Contnbuted to SANREM's ProgrammatIc Goals?
The Global InformatIOn Exchange ActIvItIes contnbuted pnmanly to SANREM's thIrd
programmatIc ObjectIve, "To develop Improved methods to facIlItate sustamable
agnculture and NRM mformatIOn and knowledge exchange wIthm and across multIple
scales" All of the actIvItIes m thIS global actIVIty set responded to the need to transfer
and exchange mformatIOn wIthm and across scales

Further exchange among researchers and NRM decIsIOn-makers was addressed by the
Global Knowledge Base actIVIty The groundwork for further development has been
establIshed dunng Year 1 of thIS phase and development of tools, mformatlon and
methods WIll contmue dunng ensumg years of Phase II

Plans for Subsequent Reportmg PerIod
Durmg the upcommg SIX months, the SANREM Global InformatIOn Exchange and
Knowledge Base Development Projects plan to pursue the followmg actIVItIes
• RevIse the ME database usmg Access software and move more of the routme ME

management actIVItIes on-Ime mcludmg Annual and Intenm Reports, Work Plans,
Address Book, Tnp Reports, Calendar, PublIcatIOns and the Newsletter

• FacIlItate Further E-Conferences as need arIses, e g MultI-functIOnal Agnculture E-
Conference

• Update Web sIte (also see Knowledge Base dIscussIOn)
• Update Brochure (publIsh m other languages as pOSSIble)
• Create 2nd and 3rd Quarter newsletters (dIstnbute hard copIes and post electromcally)
• InItIate compIlatIOn of emergmg research results and polIcy bnefs

Partners and CollaboratIon
Partners durmg Year 1 have mcluded FAO (The Umted NatIons Food and AgrIculture
OrgamzatIOn), INSAH (The InstItut du Sahel), PCARRD (The PhIlIppme CouncIl for
Agnculture, Forestry and Natural Resources Research and Development) and CIAT (The
InternatIOnal Center for TropIcal Agnculture) and regIOnal projects

The followmg synopses represent sub-components of the Global InformatIOn Exchange
and Knowledge Base Development actIVIty They proVIde more detaIled mformatlon
than IS found m the precedmg summary

A. ElectronIc Conference on the MultIfunctIonal Character of
AgrIculture and Land

IntroductIOn
Between February 1 and March 26, 1999, an electromc conference was held m
preparatIOn for the real-world FAOlNetherlands Conference on the MultIfunctIOnal
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Character of Agnculture and Land (MFCAL), whIch IS to take place m Maastncht m the
Netherlands m September 1999 The Food and Agnculture Orgamzatton (FAO) of the
Umted NatIons and the Government of the Netherlands sponsored thIs Electromc
Conference One of the mam alms of both conferences IS to explore ways m whIch
greater awareness of the multtfuncttonal character of agnculture and related land use may
contnbute to theIr sustamable use of resources

Objectives
1 To produce a case study mventory on the multtfunctlonal character of agrIculture and
land
2 To advance our understandmg of the meamng, slgmficance and ImplIcatIOn ofthe
multtfunctlOnal character of agriculture and land
3 To catalyze networks, relattonshlps and ongomg dIalogue on these Issues

Methods
The E-Conference was moderated by SANREM
workmg m conjunctIon WIth the Netherlands Group
and FAO Over 1 300 people subscnbed to the E­
Conference, makmg It one of the bIggest ever
Electromc Conferences on agnculture and the
envIronment Contnbutlons to the E-Conference were
receIved from all over the world, and mcluded people
wntmg from home, farms, umversItles, the pnvate
sector, NGOs, government, mternattonalorganIzatlOns
and a host of other places

~--_ ...----
Welcome

FAO/Net_lands
Conference on the
Multiftmdlon..' Chal'.cter
of A1Incultuno and lAnd
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FAO/MFCAL Web Page

www fao org/mfcal

The E-Conference was organIzed mto 3 phases m
whIch weekly questIOns were raIsed to the partIcipants
and weekly summanes thus provided
These phases mcluded
• Phase I clarIficatIon of concepts
• Phase II examples of successful multIfunctlOnalIty, reasons for their success,

complementartly and trade-ofTs between functIOns
• Phase ill conclUSIOns, hypotheses and dISCUSSIOn of the roles of mstttutlons

A complete record of the questIOns, the replIes and summanes of each week's dISCUSSIons
can be accessed dIrectly at http //sanrem dac uga edulag-conference html

Summary of Results
A full summary of the results can be found on the SANREM web sIte IdentIfied above
under the Summary of SummarIes hstmg ThiS results sectIon WIll hlghhght a few key
facets of the dISCUSSIon

What IS Meant by the MultifunctIOnal Character ofAgriculture and Land (MFCAL) ?

The conferees were asked to gIve theIr mterpretatlOn of MFCAL Some partICIpants
sought to modIfy the term shghtly, and referred to land "management" rather than land-
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use, and as a result sought to emphasIze the fact that we are dealIng wIth human actIvItIes
that have multIple purposes and outcomes They provIde cntIcal goods and serVIces,
functIon as a complex set of cultural mteractIons between human and natural systems,
mcludmg and recreatIOnal functIOns Many also supported the VIew that
monofunctIOnalIty has only been a temporary Issue, lImIted to 20th century ratIOnalIsm,
and that we are already expenencmg the 'renaIssance of multIfunctIOnalIty' of agnculture
and land use

Several partIcIpants stated why It IS Important to dISCUSS multifunctIOnalIty Too often
narrow polIcy agendas dommate, WhICh are one-dImensIOnal, growth-onentated and
overly economIC m flavor, WhICh creates mevitable drawbacks for the other dImenSIOns
It IS also a way of gIvmg back legItImacy to agnculture, WhICh would also help to
mcrease ItS appeal to the next generatIOn, for mstance by applymg people-centered
technologIes MonofunctIOnalIty leads to lose-lose SItuatIons degradatIOn of natural
resources and under-utIlIzatIon of human resources By lIstmg and valumg all functIons
of the land the optIons to farmers and polIcy makers wIll be greatly mcreased

Mat Makes a Success Story a Success Story?
Forty-one case examples of success stones were shared durmg the electromc conference
These cases came from Latm Amenca (11), ASIa (10), AustralIa (8), North Amenca (5),
Europe (3), Afnca (3) and the MIddle East (1) and varIed substantially m nature In
analyzmg the cases for factors of success and constramts to success, the followmg were
IdentIfIed

Key factors of success IdentIfIed m the case examples mclude
• Make use of what IS gomg on already
• Engage all stakeholders (from the grassroots to the governments)
• PartICIpants WIth a VISIon
• Farmers should feel supported by serVIce proVIders and regulators
• A champIOn to carry the process forward
• A dIsaster to be used as a 'teachable moment'
• Knowledge of the local natIve enVIronment
• Secunty over the long-term use of land
• SupervIsed credIt WIth related trammg and marketmg facIl1tIes

Key factors that were seen as lImItmg the abIlIty to realIze the potentIal SOCIal, economIC
and envIronmental benefIts of a multIfunctIOnal approach mcluded greed, Ignorance, lack
of money, land shortage, etc However, more speCIfIC factors are
• The stated perceptIon among planners of land that It IS somethmg to be kept aVailable

for hIgher economIC development,
• PrevaIlmg market forces and other temptatIOns from the outSIde world to revert to old

patterns,
• Loss of Impetus by change of staff or other discontmUItIes,
• AImmg at the ImpOSSIble,
• PolICIes that leave farmers WIth the burden but WIthout the value added by changmg

theIr approach, and
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• The dIffIculty of mtegratmg mdlgenous and academIc knowledge and the dIfferent
mutual expectatIOns between stakeholders

Most contnbutIOns tended to agree that a long-term landcare ethIc needs to be accepted
by farmers and governments alIke and that resource conservatIOn should be mtegrated m
the productIon functIons Some saId we should "put enlIghtened, partIclpatmg people
fIrst" and that "the people lIvmg m a specIfIc rural area (rather than farmmg as such) have
theIr functIOns as guardIan of bIodIversIty, cultural IdentIty, landscape, local wIsdom and
qualIty of lIfe" Others mamtamed that "multIfunctIOnal agnculture should ShIft ItS focus
from anthropocentnc to ecologIcal consIderatIons" Both optIons, however, reqUIre
contmuous educatIOn of local farmers and theIr adVIsors alIke Pnmary producers need
empowerment of access to new mformatIOn, markets, fmanclal and other servIces, m
order to seek sUItable solutIOns themselves 'Bottom-up' and 'top-down' approaches
should functIOn hand m hand and systems of mcentIves and regulatIons should make the
benefIts of MFCAL for all stakeholders very clear PolICIes should aIm at optImum rather
than maxImum productIon

In the fIrst round of case study submIssIons, very few were receIved that referred to the
natIOnal level or above, the mam exceptIOn bemg the NatIOnal Landcare Program m
AustralIa When confronted WIth thIS outcome several conferees pomted out that "If we
are truly mterested m knowledge that works, then the local level IS where It IS to be
found" At hIgher levels (both academIC and bureaucratIc) the focus tends to be on smgle
Issues, whereas creatIvIty and control regardmg multIple Issues are found at the farm and
local level

The future of agrIculture and land depends on the WIll of mamly CIty people to see
farmmg areas and resources safeguarded To pay the full cost for thIS, an alhance
between producers and consumers for 'sane products' IS necessary Where agnculture IS m
dIrect competItIon WIth urban land uses ItS sustamabIhty has to be polItICIzed
MultIfunctIonahty IS a way of decreasmg dependence on a commodIty market that small
producers cannot control and therefore the realIty of rural eXIstence m many countnes,
espeCIally where the maJonty of the populatIOn IS rural and m most cases poor

What Should be the Roles ofDifferent Instltutwns?
Pomts were raIsed on the roles of government and non-governmental orgamzatIOn Both
are conSIdered to have a VItal role to play These roles dIffer WIth the level at whIch they
operate

• NGOs
PartnershIp between NGOs, agncultural educatIOn, extenSIon and the farmers themselves
needs strengthemng TraIners should InvestIgate how farmers learn, beanng In mInd that
poverty causes nvalry, envIronmental destructIon and lack of mSlght Into the underlymg
causes of one's problems NOOs are CruCIal for establIshmg enablIng structures and
networks, at all levels It IS Important to dIstmgUIsh between NOOs speakmg on behalf of
weak mterest groups or sectors and those representmg strong power groups (from local to
mternatlonal)
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• Governments
Have an Important role to play m provIdmg serVIces to farmers and Jobs for people to
stay m the rural areas, but need to learn ecologIcal pnnciples Just as much as the other
stakeholders The pubhc sector IS under pressure, but IS there to create a sUltable legal
and mstItutIOnal framework and to ensure there IS eqUitable access to negotIatmg and no
Imbalance of market power EnvIronmental legIslatIOn should go together wIth practical
solutIOns for adequately managmg the envIronment

• Pnvate Compames
Have an Important role to play m provIdmg serVIces to farmers and Jobs for people to
stay m the rural areas, but need to learn ecologIcal pnnciples Just as much as the other
stakeholders They WIll only apply these If they see economIC benefIt, but could be
natural partners m the context of MFCAL

• DIfferent Levels
InstitutIOnal development IS necessary at all levels At the local level, dlfect and actIve
stakeholder partICIpatIOn IS called for At the natIOnal level there IS polIcy development
and enactment by government m consultatIOn wIth NGOs Global educatIOnal and
regulatory mitIatIves are needed, as, wIthout such an outsIde force, too few human
actIons would be ethic-dnven and thus favor human health and the envIronment
However, the actual confIguratIOn of the vanous actors (both mstitutIOnal and mdividual)
IS Just as 'locatIOn-speCIfIC' as multIfunctional agnculture Itself

Dzd the E-Conference Work?
The E-Conference was a nch and rewardmg exerCIse mvolvmg a valuable exchange of
Ideas between people who would not normally be able to dISCUSS these Issues together
The range and depth of contnbutIOns was excellent, and fully confIrmed the benefIts of
estabhshmg an Electromc Conference m preparatIon to the mam FAOlNetherlands
Conference m September, 1999 Not only was the techmcal content of a conSIstently
hIgh standard, but also It allowed for VOices and opmIOns that would not normally be
heard to be mcorporated mto the preparatory process

Impacts DIscussion
The benefits of the E-Conference WIll of course be dIfferent for dIfferent people and
mstitutIOns In some cases, It WIll have mcreased people's overall understandmg of some
of the complex Issues relatmg to the multifunctIOnal character of agnculture and land In
other mstances, It may have acted as a spnngboard for new actiVIties and partnershIps
The E-Conference certamly echoed the fact that there IS an Immense mterest that
surrounds thIS Issue

All of the contnbutIons, rangmg from concepts and cases, to analyses and conclUSIOns
WIll contnbute dIrectly to the forthcommg face-to-face techmcal Conference m
Maastncht m the Netherlands from 13-17 September 1999 It WIll do so m two ways
FlfStly, the mSIghts of the E-Conference were dlfectly mcorporated Into a keynote paper
for the conference on Takmg Stock Secondly, the E-conference WIll be used dunng the
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face-to-face Conference to 'vIrtually' bnng these partIcIpants to the table m Maastncht
Durmg thIS Conference, a development agenda for global agnculture m the next
mIllenmum wIll be dIscussed, whIch wIll hopefully be mstrumental m bnngmg
agnculture back to the forefront of mternatIOnal debate The outcome of the Conference
WIll contnbute to the upcommg CommIssIon for Sustamable Development (CSD-8) m
2000

B. Phase I Results, Impacts and Lessons

IntroductIon
SANREM was requested by USAID to wnte a 'Lessons Learned' or 'Success Stones'
document that successfully demonstrated the Impact of SANREM Phase Ion
commumties and mstitutIOns The document was also envIsaged to demonstrate
SANREM's past successes and lessons learned as well as gIve a VIew to the future
SpecIfIcally It should
• Descnbe to USAID and other potentIal partners and donors - mcludmg UN

orgamzations, bIlateral agenCIes, mternatIOnal NGOs, etc, what has been SANREM's
Impact, and

• Descnbe to peers what SANREM has contnbuted to understandmg how to do
Landscape-scale research

ObjectIves
The objectIve of the results, Impacts and lessons document was to demonstrate to USAID
the return on theIr mvestment from Phase I and Share SANREM's lessons WIth
mstitutIOns Implementmg SImIlar landscape scale research, networkmg, and trammg

Methods
Case studIes documented by each of SANREM's regIOnal projects from the PhilIppmes,
Ecuador, and Burkma Faso

Outputs
The fmal product IS a comprehenSIve results, Impacts and lessons learned 76-page
document, Lookmg Back at the Landscape It IS avaIlable from the SANREM
Management EntIty or USAID (Chnstme Bergmark or Clara Cohen, Global Bureau,
OffIce of Agnculture and Food Secunty)

C Work Plan Database

IntroductIon
Year 1 goal of the global project was to establIsh a Lotus Notes Database on the NT
Server at the SANREM ME The deSIgn of the work plan database was geared to manage
actIVIty record forms that could be fIlled m and edIted on-lIne by SANREM project
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managers and prIncIple InVestIgators The forms would be desIgned to go through four
phases draft, submItted, approved, and Implemented Project Managers would be able to
submIt fIlled In forms The ME would then approve actIvItIes After reports were
attached, the ME could move the actIvIty record forms to the Implemented status and
they WIll be aVaIlable onlIne

ObjectIves
Set up work plan database that can be accessed by SANREM Project Managers and PI's

ProvIde project managers wIth tools to support work plan development and pnncIple
InVestIgators WIth an opportUnIty to share theIr plans wIth fellow PI's

Methods
The database wIll be avaIlable on lIne so that pnncIple InVestIgators can enter theIr draft
work plan and other PI's can read them and/or download the plans

Output
The Work Plan Entry form was deSIgned WIth dIrectIOns Included on-lIne They WIll be
further developed dunng Year 2

ProVIde reVIewers such as regIOnal commIttees and the TCIEEP access to detaIled plans

Method
The database WIll be set up so that dIfferent groups (PI's, project managers, ME, EEP,
etc) WIll have IncreasIng access to the plans as they move through the process from draft
to submItted, approved, and Implemented

Output
The work plan entry form was deSIgned WIth dIrectIOns Included on-lIne (They WIll be
further developed durIng Year 2) Year I and Year 2 Work Plans were entered Into thIS
database The work plans are acceSSIble to the publIc Work plan entry and
modIfIcatIOns are password protected A pnnted copy of the Work Plan Entry Form as
found In the database IS located In the appendIx to the Global Project report The Work
Plan Entry Form and database are beIng revIsed further USIng Access software

D CommunIcations Strategy Development

IntroductIon, ObjectIve and Methods
An addItIOnal accomplIshment dunng Year I, Phase II of SANREM was the deSIgn of a
commUnICatIOns strategy and the productIon of several products In relatIOn to that
strategy The commUnICatIOns strategy Itself may be found In the Year 2 Work Plan
The goal of the commUnICatIOns strategy IS to capture research results from regIOnal and
global projects and make thIS knowledge aVaIlable to deCISIOn-makers It was also
deSIgned to faCIlItate exchange of expenences among researchers and declSlon-makers
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Several tools were IdentifIed to meet thIS goal They mcluded

• SANREM Newsletter
• Web Page On-Lme
• Brochure
• SemI-Annual and Annual Reports

• SANREM LIbrary
• Post fmdmgs, data, conference proceedmgs, etc on SANREM's web sIte, etc

Output
Durmg Year 1, the SANREM Newsletter was re-establIshed, a web sIte was created and
put on-lIne, a two-fold brochure was developed, a prelImmary e-lIbrary format was
desIgned and a semI-annual report was wntten
EE DIScussIon Fora
SANREM establIshed a framework usmg Lotus Notes to facIlItate electronIc dIscussIOns
for cross project dIalogue The framework IS m the testmg stage The database may be
accessed through SANREM's web sIte, Program Support SerVIces, and Project Manager
DISCUSSIon

E SANREM E.Library

IntroductIon
The goal of the SANREM LIbrary IS to make SANREM documents aVaIlable
electronIcally The documents m the lIbrary WIll mclude technIcal reports, proceedmgs
from workshops and conferences (both face-to-face and electronIC), whIte papers and
other specIal reports commISSIoned by SANREM Abstracts wIll be aVaIlable m EnglIsh,
SpanIsh, and French Documents, other than project reports (WhICh WIll be m EnglIsh),
WIll be theIr ongmal language TranslatIOn of complete documents WIll depend upon the
aVaIlabIlIty of fmanclal resources

ObjectIve
The mItIal ObjectIve of the e-lIbrary was to provIde global access to SANREM
documents

Method
The method to achIeve thIS ObjectIve was to establIsh an on-lIne electronIC lIbrary set that
allows SANREM partners to enter documents, search for documents by key word, author,
etc, and to download full text documents

Output
A prehmmary e-hbrary format had been desIgned usmg Lotus Notes software However,
It IS bemg further analyzed before bemg opened to the pubhc (A pnnted copy of the
front page of the e-hbrary database may be found m the appendIX to the Global Project
report) A lIbrary database created dunng Phase I IS bemg analyzed for entry mto the
Lotus Notes framework Issues such as decentralIzmg the lIbrary among the regIOnal
projects are also bemg consIdered
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F. Who's Who Database

Introduction
SANREM Who's Who database was conceIved as an on-lme database to mclude the
names and contact mformatIOn of those dIrectly mvolved m SANREM actIVItIes at local,
natIOnal, regIOnal, and global levels It was envIsaged that thIS servIce would be expanded
to mclude names and contact mformatlon of others mvolved m sustamable agnculture
and natural resource management not dIrectly mvolved m SANREM CRSP actIvItIes

Objective
ProvIde techmcal support (access to consultants) m subject areas related to sustamable
agnculture and natural resource management

Method
On-Ime who's who database set up so that SANREM partners can submIt resumes
electromcally and/or search for people wIth speCIfIc types of expertIse - e g language,
ecosystem, dlscIplme, etc

Output
The Who's Who Database CustomIzed Search Form and the Who's Who Database Entry
Form were deSIgned and put on-Ime SANREM personnel have expenmented WIth data
entry and searches Pnnted copIes of the forms may be found m the appendIx to the
Global Project report

G Global ClImate Change

Gernt Hoogenboom and Elrama DIarra
The Umverslty of GeorgIa, USA & DIrectIon NatIOnale de la Meteorologle, MalI

Introduction
ClImate change and clImate varIabIlIty WIll have a sIgmflcant Impact on agncultural
productIon and food secunty of most natIOns EspeCIally developmg countnes that rely
on ramfed farmmg systems WIll be very susceptIble In the SahelIan countnes, the onset
of the ramy season vanes from one year to the next Based on the uncertamty of
precIpItatIOn, It IS very dIffIcult for farmers to make appropnate management deCISIOns,
as well as for polIcy and deCISIon makers to estImate potentIal crop yIeld for determmmg
food secunty Improved models and deCISIOn support systems are needed to help
farmers, polItIcIans, deCISIOn makers, non-governmental organIzatIOns, and others to
adapt management practIces for optImum use of natural resources These computers­
based mformatIOn tools are also cntIcal to help determme optImum yIeld levels to
guarantee economIC sustamabilIty for resource poor farmers
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ObjectIves
To Improve the economIC sustamabilIty and reduce weather-based nsks of agro-pastoral
productIOn systems usmg an mtegrated system of weather data, weather forecasts, and
computer models

Methods
• Obtam local weather data, soIl data, land use data, and agronomIC mformatIOn
• DIgItIze avaIlable mformatIOn and store m spatIal databases
• IdentIfy and obtam local short-term and long-term weather forecasts
• Evaluate crop SImulatIOn models for local condItIons
• Combme spatIal InfOrmatIOn WIth GIS and crop SImulatIOn models
• Develop agncultural forecast products applIcable to local condItIOns
• Dissemmate mformatIOn to farmers, as well as polIcy and deCISIon makers m the

government
• Evaluate the effectIveness of the delIverables at harvest tIme WIth local farmers as

well as polItICIanS
• ProVIde tramIng on the use of these mformatIOn technology tools for the MalI Meteo

SerVIce

Outputs
• Hoogenboom partICIpated m the InternatIOnal Workshop on Agrometeorology In the

21 st Century - Needs and PerspectIves ThIS workshop was organIzed by the UnIted
NatIOns World MeteorologIcal OrganIZatIOn and co-sponsored by the SANREM­
CRSP It was held In Accra, Ghana, and attended by many SCIentIsts from West
Afnca and other developIng countnes Hoogenboom presented an mVIted reVIew
paper entItled "ContnbutIOn of Agrometeorology to the SImulatIOn of Crop
ProductIOn and Its ApplIcatIOns " ThIS paper WIll be publIshed as part of a speCIal
Issue of the Journal Agncultural and Forest Meteorology

• A sub-contract was developed for the DIrectIOn NatIOnale de la Meteorologle

• DaIly weather data were obtaIned from the follOWIng sources

MalI Meteo SerVIce

WMO
PreCIpItatIOn only

16 stations for the penod from 1950 to 1980, SIX statIOns
start pnor to 1950, mamly 1920 - 1925 and one statIOn
starts In 1897
12 statIOns for the penod 1977 to 1997,
97 stations for the penod of 195011958 to 197911980,
(several of the preCIpItatIOn statIOns overlap WIth the MalI
Meteo and WMO statIOns)

All data are In dIgItal format and can be used for applIcatIOn of computer models The
locatIOn of the weather statIOns IS presented In FIgure G1, P 29

• The DIgItal Chart of the World was obtaIned from the UN Food and Agnculture
Orgamzatlon The SOlIs map for Mall was extracted as shown m FIgure G2, P 30

27 Global Project



Summary of Results
An analysIs has been developed for the current state-of-the-art m crop-weather models
A summary of thIS analysIs wIll be publIshed m a peer-revIewed Journal

An mItlal weather and sOlI data mventory and analysIs has been performed The results
are shown m the followmg two fIgures

Impacts DIscussion
The Internatlonal Workshop on Agrometeorology m the 21 st Century - Needs and
PerspectIves, proVIded a great opportumty to mteract WIth many agrometeorologIsts and
other SCIentIsts from West Afnca and other developmg countnes There seems to be a
great demand by these SCIentIsts to learn more about the latest InformatIOn TechnologIes,
such as computer models and deCISIon support systems They seem very keen m usmg
these tools to help advance theIr forecastmg systems and ultImately develop better
forecastmg products for the local farmers

Plans for Subsequent Reportmg Period
• Improve commumcatIOns WIth co-PnncIpal InvestIgator m MalI
• Obtam year-to-data weather data for model applIcatIons
• IdentIfy sources for weather forecasts
• Convert aVaIlable soIl and weather data mto a computer-model specIfIc format
• Obtam agronomIc mformatIOn for the study regIOn
• Conduct mItlal model evaluatIOn for the study regIOn

Collaboration
• CollaboratIOn WIth SCIentIsts at InstItute of Rural Economy (IER) m MalI
• CollaboratIOn WIth SCIentIsts at ICRISAT m MalI, as well as Hyderabad, one of the

mam IARCs for agncultural research m the and zones
• CollaboratIOn WIth SCIentIsts at ACMAD m NIamey, NIger
• CollaboratIon wIth SCIentIsts at lITAm NIgena and ILRI m NIgena and Kenya as

part of a US-AID lmkage project between ILRI and UGA to study lIvestock systems
m Western Afnca

• CollaboratIon WIth a PEANUT-CRSP funded project to study aflatoxm
contammatlon

• CollaboratIOn WIth a seed allocatIon proJect, funded by the PEANUT-CRSP
• CollaboratIOn WIth a NOAA-OGP funded project to study Famme Early Warnmg

Systems m Burkma Faso
• ActIve partIcIpatlon WIth the InternatIOnal ConsortIUm for Agncultural Systems

(ICASA)
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H. Capacity Building

Introduction
The capacIty buIldmg actIvIty dunng Year 1 was geared to, mclude both workshops,
short-term trammgs, and graduate trammg Dunng Year 1 thIS actIvIty was desIgned to
pay for graduate trammg InItIated dunng Phase I Dunng subsequent years, graduate
trammg wIll be mcluded wIthm regIonal and global project work plans

Objective
To help deCISIon-makers use appropnate tools and data to make better-mformed
deCISIons through the support of the development of long-term mstItutIOnal capabIlIty

Methods
• Contmue support for graduate trammg begun dunng phase I
• Workshops to help deCISIon-makers learn how to use declSlon support tools and new

mechanIsm to access data

Output
The capaCIty bUIldmg actIVIty was responsIble for three pnmary outputs that mcluded
fundmg for graduate trammg, coordmatIOn of a technIcal exchange between the
PhIlIppmes and EthIopIa, and workshop support

1 Graduate Student Fundmg
Three graduate students, Damel Kaboft~, BngItte Ngoumou and MarCIel Pmero, have all
receIved support from the global program to complete thetr studIes

2 TechnIcal Exchange between EthIOpIa and the PhIlIppmes
The USAID mISSIOn m EthIopIa requested SANREM partICIpatIOn m the deSIgn of
programmmg efforts m Amhara, an area of northwestern EthIOpIa charactenzed by a
rugged hIlly terram Based on an mterest m watershed management SkIlls and mutual
EnglIsh speakmg abIlItIes, AID-EthIOpIa has subsequently deCIded to sponsor a techmcal
exchange for a team of researchers and admInIstrators from Amhara to the ManupalI
watershed m the PhIlIppmes SANREM has been mvolved m the faCIlItatIOn of thIS
effort to Jomtly analyze watershed Issues, expose partICIpants from both countnes to
deCISIon-support techmques, and to coordmate exchange of techmcal expertIse m the
areas of communIty mobIlIzatIon and management actIVItIes The SANREM global
project IS pleased to have partICIpated m thIS dIrect capaCIty bUIldmg effort

3 Workshops
The pnmary workshop funded as a global actIVIty, was preparatIon for the Workshop on
DIssemmatmg Value-Added InformatIon to Natural Resource DeCISIOn-Makers for
Easmg ConflIcts m West Afnca Dr Ed Kanemasu dIrected thIS actIVIty A full actIvIty
report follows
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Workshop on Dissemmatmg Value-Added InformatIon to Natural Resource
DecIsIon-Makers for Easmg ConflIcts m West Africa

Abstract
Dunng thIS penod, Dr Kanemasu worked wIth Dr Bob Hart on fmalIzmg the co­
sponsorshIp of an mternatIonal workshop m Accra, Ghana on February 15-17, 1999 The
ImtIal request came from Dr Sivakumar, ChIef Agncultural Meteorology DIvIsIOn,
WMO Other orgamzations that co-sponsored the workshop were FAO, USDA, UTA,
ICRISAT and FMA The workshop was Agrometeorology m the 21 st Century- Needs
and PerspectIves The pnmary ObjectIve of the workshop was to determme and evaluate
the future research and applIcatIOn needs m agrometeorology m lIght of current concerns
wIth food secunty, envIronmental degradatIOn and sustamable development

There were 95 partIcIpants from 55 countnes Dr Kanemasu chaIred the seSSIon on
Agrometeoroiogical ApplIcatIOns and, m the absence of Dr Virmam ofICRISAT,
presented hIS contnbutIOn on sustamable agnculture

As a follow up to the workshop, Dr Kanemasu led an effort to conduct a workshop m
Washmgton, DC on June 23,1999 at USAID The workmg tItle of the workshop IS
Dlssemmatwn ofValue - added Informatwn to Natural Resource Declswn-makersfor
Easmg Confllcts m West Afnca

Key Tasks to be Implemented
• Workshops to help declSlon-makers learn how to deCISIOn support tools and new

mechamsms to access data

One of the mterestmg papers at the Accra workshop was presented by Mr Mohammed
Boulahya, DIrector General of ACMAD (Afncan Center for MeteorologIcal ApplIcatIOns
and Development) m NIamey, NIger He descnbed an actIvIty of dIstnbutmg battery-less
radIOS WIth the capabIlIty of receIvmg short wave, FM and AM sIgnals to farmers,
pastoralIsts, and extenSIOn people m Afnca A small group of us met and deCIded to
move forward to conceptualIze a project to dissemmate value-added mformatIOn to
natural resource declSlon-makers for easmg conflIcts m West Afnca

A workshop was held m Washmgton, DC on June 23, 1999 at the Ronald Reagan
BUIldmg We had over 33 partIcIpants WIth representatIon from NOAA, USAID, NASA,
USDA, WMO, ACMAD, AGRHYMET, SANREM, INTER CRSP, pnvate sector
orgamzatIOns and several umversities The feedback has been very pOSItIve It IS our plan
to develop a framework of a project and to mteract WIth potentIal donors We developed
a draft of a bnefmg paper for release at the workshop It may be found m the appendIX to
the global project report
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The specIfIc ObjectIves and methods for thIS sub-aCtivIty mclude the followmg

ObjectIve #1
• Develop an mformatIOn network among the relevant natural resource projects m West

Afnca

Methodology
• Commumcate wIth relevant orgamzatIOns
• Conduct a workshop wIth partIcIpatIOn of key people and orgamzatIOns for exchange

of Ideas and mformatIon

Output
Framework strategy for the development and fundmg of the project

ObjectIve #2
• Use or enhance the output of the relevant projects for dissemmatIOn to natural

resource deCISIOn-makers

Methodology
• Assess the needs of targeted deCISIOn-makers (use the SANREMIWA PLLA and

other relevant documents mcludmg a reVIew of the French lIterature)
• Develop a multldiSCIplmary team to develop the needed mformatIOn and to engage

the mformatIOn stream from ongmator to user for tImely ImplementatIOn
• Trammg wIll be reqUIred at several nodes m the mformatIOn stream

Output
ProvlSlon of value-added mformatIon for natural resource deCISIon-makers

ObjectIve #3
• Support development of long-term mstitutIOnal capabIlIty

Methodology
• Trammg at US UmversitIes

Output
Increased capabIlIty of the human capItal

AccomplIshments
The followmg lIst of achIevements occurred dunng Year 1
• Networkmg and coalItIOn buIldmg among West Afnca NRM players
• Planmng and orgamzmg the Workshop
• InvestIgatmg the potentIal for radIO dissemmated mformatIOn
• Workmg WIth NASA on developmg theIr mternatIOnal applIcatIOns program
• FaCIlItatIOn of the workshop
• ActIOn plan developed to secure fundmg
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InstitutIOnal Support
• Faculty time of the Umversity of GeorgIa
• Personnel tlme from WMO, NOAA, NASA, USDA, ACMAD
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Assessment of Decision Maker Priorities and Decision Support
Opportunities

InstitutIOnal and SCIentIfIC CollaboratIOn
ThIS actIvIty set IS bemg conducted jomtly between the SANREM Global Project and the
SANREM regIonal Projects mcludmg the USDA InstitutIOnal Partners mclude
1 Iowa State Umverslty for the Andean RegIOn - Drs Comeha Butler Flora and Jan

Flora
2 Umverslty of Wlsconsm for the SE ASia RegIOn - Drs Gladys Buenavlsta, Ian

Coxhead, Tony Sambalan
3 VIrgmIa Tech and Umverslty of GeorgIa for the West Afnca RegIOn - Dr KeIth

Moore and Juha Earl
4 USDA-ARS J PhIl Campbell Sr , Natural Resource ConservatIon Center, Southern

PIedmont RegIOn - Dr Jean Stemer
5 FAO of the UN - Dr Enc Kueneman

IntroductIOn
The SANREM CRSP IS centered on supportmg and mformmg natural resource
management deCISIOns ThIS project emphaSIzes the need for a better understandmg of
the dIffIcult natural resource management deCISIons bemg faced by dIfferent deCISIOn
makers at vanous levels m the declslon-makmg hIerarchy especIally m settmgs where
decentrahzatIOn or devolutIOn are m progress The purpose of the assessment of deCISIon
maker pnontles IS to understand the deSIred outcomes, Issues, and dIffIcult deCISIOns of
natural resources managers ThIS effort IS bemg done m order to ensure that deCISIon
support actiVItIes aimed at mformmg natural resource management deCISIOn makers
respond to the real demands of deCISIon-makers ThIS project WIll produce an assessment
of deCISIon-maker pnontles and deCISIOn support opportumtIes based on 3 country
profIles and vahdated through global fora ThIS mformatIOn WIll be used to develop a
'demand' based Global Knowledge Base as well as for deCISIOn support research pnonty
settmg mstitutions It IS expected that thIS WIll be used by natIOnal, regIOnal and global
mstitutIons and mdividuals workmg to support mformed decision-makmg for sustamable
agnculture and natural resources management

ObjectIves
• Develop a partICIpatory methodology to understand the pnontIes, Issues and dIffIcult

deCISIOns, whIch natural resource management deCISIOn-makers and key actors are
currently facmg m settmgs of devolutIOn ThIS WIll mclude IdentIfymg how to
characterIze natural resource deCISIOn-makers and stakeholders types of deSIred
natural resource outcomes, types of natural resource deCISIons faced (trade-offs etc),
sources of support (mformatIon, tools, and trammg) and the framework m whIch to
elICIt these responses

• Through partICIpatory appraisal (focus groups and mtervIew), Identify deSIred natural
resource management outcomes and the constramts to deCIsion-makmg m purSUIt of
these outcomes m Mall, the Phlhppmes, Ecuador and the South-eastern U S IdentIfy
what IS perceIved as the needed support to make these deCISIons
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• Through electromc fora, vahdate the demand sIde (dIffICUlt decIsIons and potentially
useful tools, mformatIon, and capacIty bUIldmg to facIhtate deCISIOn makmg by
natural resource management decIsIOn makers) as artIculated m the appraIsals and
globally and assess the supply/support sIde of decisIOn- makmg

• SynthesIze and pnOrItize decIsIon-maker needs and opportumtIes from the three
regIOns and the electromc conference to help focus decIsIon support research
activitIes of SANREM, FAO, INSAH, CIAT and others

• Estabhsh a partIcIpatory momtonng and evaluatIOn framework withm the context of
landscape decIsIons makmg and stakeholder benefIts optImIzation to aid m the
prIorItization of partIcIpatory research efforts

Methods
ThIS project undertakes a partIcIpatory appraisal of what potential declSlon-makers
Identify as short and long-term Issues and desIred outcomes related to natural resource
management Informal mterviews are bemg conducted from the local to natIOnal (and m
some cases regIOnal) level to IdentIfy perceIved constramts and needs m terms of specIfIc
declSlon support mcludmg mformatIon, deCISIon support tools and capacIty bUIldmg as
well as who deCISIOn-makers must collaborate WIth to address the Issues ThIS project IS
bemg carned out m conjUnctIon WIth the RegIOnal Projects and WIll be used to mform the
other components of the Global Project mcludmg the Global Knowledge Base and Global
DeCISIon Support Systems A key pIece of thIS research wIll be to Identify cntical
mstItutIOnal actors who are part of concurrent deCISIOn makmg WIth Important Impacts
for natural resources Withm thIS project, a partIcIpatory methodology IS bemg
developed and refmed for elIcItmg thIS mformation from declSlon-makers Based upon
the assessments m Ecuador, PhIhppmes, Mah, and the south-eastern US, the project wIll
objectively compare the demands of deCISIon-makers WIth the currently aVailable
deCISIOn support tools, mechamsms to access data, and mdividual and mstitutIOnai
capabIhties to make mformed deCISIOns

Outputs
• A planmng meetmg was held at FAO deCISIOn support sCIentIsts2mcludmg
bIOphysIcal and socIal SCIentIsts as well as GO and NGO adVIsors to put together
prehmmary Ideas for mitIatmg the process of assessmg deCISIon-maker needs It was
recommended that case study reVIews be conducted as well as partIcIpatory appraIsals,
focus groups, and mterviews

• A draft mterview protocol was developed and pre-tested m Mah from the VIllage to
natIOnal level Lessons learned from the Mah expenence were used to develop the
approach and mterview protocol for the PhIhppmes and Ecuador

2 ThIS mcluded bIophySIcal and socIal sCIentists as well as NGO and GO advIsors PartIcIpants were Peter
Kenmore, Jean Marc Faures Eve Crowley Robm Marsh Enc Kueneman Nora McKeon Doyle Baker
Parvlz Koohafkan, and Kevm Gallagher
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Summary of Results

MalI PIlot Test
A pIlot assessment of natural resource management (NRM) declSlon-maker needs was
conducted m MalI, a West Afncan country m the Sahel, m February 1999 The pIlot had
two purposes The fIrst was to actually assess NRM declSlon-maker needs The second
was to IdentIfy how such an assessment mIght be Implemented ThIs synopsIs WIll
IdentIfy output from the assessment regardmg dIffIculties declSlon-makers face It was
also address the assessment methodology employed and proVIde suggestIOns for future
assessments

Levels of Assessment
The declSlon-maker needs assessment (DMNA) conducted m Mall was undertaken at
several dIfferent levels These levels mcluded the local VIllage, the Cercle (or Circle
admmistratIve level, DJenne CIrcle), the regIOnal capItal (MoptI), the natIOnal level
(Bamako) and the sub-regIOnal level A table mdicatmg those levels and the mterviews
conducted withm each level, by orgamzatIOn and partICIpant follows

Level Or~amzatIon

West Africa Sub- • INSAH (InStitut du Sahel - CILSS- Permanent Interstate
Regional Level CommIttee for Drought Control m the Sahel

• RegIOnal FEWS (Famme Early Warnmg Systems) OffIce
NatIonal Level (MalI) • USAID - InternatIOnal Donor (national and sub-regIOnal

representatIves)

• CARE - InternatIOnal NGO (natIOnal headquarters)
Regional Level • DRAMR (DIrectIon RegIOnale de l'Appm au Monde Rural
(MoptI) - RegIOnal MImstry for Support to the Rural World)

• DRAER (DIrectIon RegIOnale de l'Amenagement et de
l'Eqmpement Rurale - RegIOnal MmIstry for Management
and ProvlSlon of Farmmg Tools to Rural People)

• DRRC (DIrectIOn RegIOnale de la ReglementatIOn et du
Controle - RegIOnal OffIce of RegulatIOns and Enforcement)

• PGRN (Project de GestIOn des Ressources Naturelles -
Natural Resources Management Project)

• GDRN 5 (Natural Resource Management and
DecentralIzatIOn NGO Network)

Circle Level (DJenne) • CARE-Malt, DJenne Subofflce

Local Level (Village • VIllage Farmers
of Madlama)

It IS recommended for assessments conducted mother countnes that other bodIes
partICIpate mcludmg National Assembly or Parllament representatIves, relevant UN
agencIes, other donors actIve m the envIronmental arena, farmers groups, NGOs, NGO
networks and governmental mmIstnes WhICh address NRM Issues In SItuatIOns where
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markets and the pnvate sector mfluence NRM declSlon-makmg they should also be
mcluded

SynopsIs of Information
IntervIew Protocol The mterview questIOns used for the maJonty of the assessment
follows

InterVIew Questions
I Could you please explam the natural resource management polIcy makmg process

(and as It relates to agncultural productIOn)? (Who IS mvolved and how? ExecutIve
branch, LegIslative, mmistnes, donors, local stakeholders?)

2 Are you yourself mvolved m the declSlon-makmg process? Do you make deCISIOns?
A If yes, what are types of declSlons that you make?
B How do you make those deCISIOns?

3 What factors contnbute to your decisIOn-makmg?
4 Are there any difficultIe<; that you encounter m makmg declSlons?

A If yes, what are the dIffIcultIes?
5 Is there somethmg that would aSSIst you m makmg deCISIons?

A If yes, what IS It?
6 Are there gaps m the NRM pollcy-makmg process? (or the NRM decision-makmg

process dependmg on mterviewee )
A If yes, what are they?

7 Do you have any needs?
8 Explam mformatIon database Idea and ask,

A What are your znformatlOn needs?
B What method of way of dissemmatmg mformatIOn or support do you fmd the

most appropnate at thIS level?

Output Types of Support Needed, Difficult DecIsions

DIffIculties, Constramts or Needs
The pnmary dIffIcultIes, constramts or needs cIted by VIllage partIcIpants and regIOnal
government representatIves were m reference to fmanclal resources m order to Implement
solutIOns to agncultural or envIronmental problems The maJonty of assessment
partICIpants (1 e regIOnal government mInIstry dIrectors and VIllagers) dId not generally
mdicate that mformatIon or tools per se were lackmg m makmg deCISIOns However,
upon learnmg of SANREM's declSlon-maker support approach (WIthout tangIble
development mterventIOns) they also mdicated that access to more mformatIOn would be
apprecIated (In an open question format, mformatIOn and tools were not mdicated as
constramts to NRM deCISIon makmg) These responses mIght mdicate that mformatIOn
on fundrmsmg could be helpful to government level deCISIon-makers

In contrast to thIS however, NGOs operatmg m Mall dId note the need for IdentIfymg
mechanIsms to aSSIst rural people at levels hIgher than VIllages (ThIS IS of partIcular
relevance gIven further government decentralIzatIOn to the commune level) In addItIOn
to the need for developmg supra-vIllage structures, there IS also a need to develop
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representatIve NRM declSlon-makmg structures and procedures The conflIctmg types of
law present m the areas (or recogmtIOn of varIOUS declsIOn-makmg authontles such as
tradItIOnal VIllage chIefs, transhumant herders, modem government bodIes, relIgIOUS law,
etc) exacerbate thIS need InformatIOn regardmg other types of declSlon-makmg bodIes
and tools regardmg declSlon makmg procedures m SImIlar contexts would appear to be
helpful

Vzllage
Madlama
Responses to the declSlon-maker needs assessment at the VIllage level were unsurpnsmg
VIllage partICIpants focused on the needs and support part of the questIOns The VIllagers
mdIcated that they don't "make" NRM deCISIOns Rather, they do everythmg they
possIbly can to maxImIze food productIOn (mcludmg cultIvatmg all avaIlable land, usmg
orgamc fertIlIzers to the extent that they are avaIlable, and borrowmg land from
nelghbonng commumtIes) The pnmary concerns CIted m thIS partIcular VIllage focused
on enhancmg agncultural prodUCtIVIty In response to the questIon regardmg what would
help them make better NRM deCISIOns, the farmers fIrst replIed that they don't make
deCISIOns, but what would help them IS Improved the nce harvests and mcreased
avaIlabIlIty of fertIlIzer for dryland farmmg (They already know that soIl fertIlIty IS low,
that fallow should Ideally be practIced and that margmally arable lands are under
cultIvatIOn) Some addItIOnal factors that mfluence farmers agncultural productIOn and
NRM deCISIOn makmg are soIl type and gram selectIOn, estImated ramfall, famIly SIze,
market pnces for cash crops (m thIS case, watermelon and a fIber from a hIbISCUS famIly
plant) and SOCIal factors (1 e weddmg, funeral expenses, etc) Government polICIes are
not recogmzed as mfluencmg factor m NRM declsIOn-makmg at the VIllage level

Czrcle
CARE-Malz
At the CIrcle admmIstrative level, an mterview was conducted WIth CARE-Mall CARE
has a strong presence m the DJenne CIrcle, and IS actIve m the VIllages where the PLLA
was undertaken In response to the needs assessment mtervIew questIOns, A CARE
project coordmator noted that he perceIved a need for greater awareness ralSlng regardmg
the lmks between the agncultural actIVItIes and the state of the enVIronment among local
people (regardless of whether or not the local people recogmze thIS need) To that extent,
he supported the need for more awareness and mformatIOn to be made avaIlable to local
farmers In addItIon to thIS mSIght, It should be noted that CARE's pnmary focus m the
area IS strengthenmg eXlstmg supra-VIllage mstItutIOns ThIS actIVIty IS based on the
assumptIOn that capaCIty bUIldmg IS a necessary fIrst step to development CARE
mamtams that If mter-village institutIonal capaCIties are strengthened then the local
abIlIty to undertake development efforts WIll be strengthened and that they WIll m tum be
sustamable because the efforts would have been ImtIated by the VIllagers themselves
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RegIOnal
Government
Much to Mah's credIt, It has radIcally altered the way m WhICh It conducts development
actIvItIes In dramatIc contrast to Its formerly hIghly centrahzed government of the 60's,
70's and 80's, the MalIan government has moved to a much more decentralIzed form of
governance and pohcy makmg As such, the GOM now bases Its development efforts
squarely on the needs IdentIfIed by local people Requests for assIstance m the areas of
agrIcultural productIon and envIronmental Issues are fed up each admImstrative level and
are synthesIzed Trammg IS provIded to extensIon agents who m tum teach rural people
techmques m order to allevIate theIr agrIcultural and envIronmental problems The
regIonal dIrectors of Mah's envIronmentally related mmIstnes mdlcated that theIr pnmary
constramt m NRM decIsIOn-makmg IS fmanclal That IS, they need fmanclal resources to
Implement solutIOns to NRM problems and to set up tnals m cases where mformatlon IS
lackmg Although the key mformants dId not exphcItly state thIS, It mIght be mferred
that mformatIOn on fundraIsmg would be helpful to them (Fmanclal
vIabilIty/mdependence IS a key mdIcator of havmg well-developed orgamzatIOnal
capacIty InformatIon and trammg m thIS area could correspond to SANREM's capacIty
buIldmg goals

GOM partIcIpants mdIcated that they would certamly welcome the aVailabIlIty of more
mformatIon If an mformatIon database was estabhshed, they suggested that they could
best access It eIther through the use of pnnted bulletms WIth abstracts of the avaIlable
mformatIon and/or dIskettes contammg the mformatlon WhICh could be dIstrIbuted to
regIOnal centers (where computers and electnclty are aVailable)

RegLOnal NGO Network
An mtervlew was conducted WIth the coordmator of a regIOnal NRM NGO network
Agam, the ImpressIOn gIven by thIS key mformant was not so much that mformatIon was
lackmg, but rather fmanclal resources WIth WhICh to Implement more development
projects However, the coordmator also noted that one of the major challenges of NGOs
operatmg m the regIon, was how to aSSIst rural people as government decentralIzatIOn
further unfolds gIvmg NRM deCISIon makmg authonty to local people at the commune
level (partIcularly m reference to land tenure and JundIcal law, both tradItIOnal and
modem) GIven thIS concern and challenge, I belIeve It could be helpful If those NGOs
had access to a set of decIsIOn-makmg tools that could be shared WIth theIr
constItuencIes

NatIOnal
Results from natIOnal level mtervIews were far less conclusIve than those conducted at
lower admmIstratIve levels (ThIS IS due m part to the unavaIlabIlIty of potentIal
mtervIewees It IS also due to agendas that the partIcIpants wanted to share WIth the
mtervIewer )
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FEWS
The prImary chent of FEWS, the USAID-funded Famme Early Warnmg System, IS In
fact USAID m Washmgton, D C FEWS does not actIvely seek to mfluence or support
NRM deCIsIon-makers In Malt However, the data and food balance sheet output whIch
PEWS generates (based on NASA NDVI data combIned wIth AGRHYMET productIon
data) IS readIly shared wIth any Interested party as well as WIll SAP (Systeme Alerte
Precose - the GDM's early warnIng system) To that extent It supports deCIsIOn-makers
(The PEWS Sahel Vulnerablhty Assessment Report IndIcates that Its preseason
vulnerabIlIty updates are, "part of a larger process of determInIng whIch populatIon
groups are In need of assIstance, what IS the most approprIate form of mterventIon, and
how the InterventIon should be carned out FEWS collaborates In desIgmng
approprIate contmgency plans to be Implemented If a poor harvest ensues") An
assessment could be conducted to determIne what dIffIcultIes or constraInts PEWS
encounters In trymg to support declSlon-makers

USAID
Although a meetIng was held WIth two AID representatives, the dIrectIon of that
dISCUSSIOn turned to strategy and how to promote SANREM withm the West AfrIca
RegIOn (InformatIOn regardIng that strategy, a focus on food securIty, IS aVailable from
the Commumcations Manager at the ME )

CARE
An InfOrmatIve meetmg was held WIth the Project CoordInator for InstItutIOn
StrengthenIng WIth CARE-Malt Much was learned about CARE-Malt's approach and
Ideas regardIng a SANREM partnershIp WIth MalI were developed GIven CARE's focus
on InstItutIOnal capaCIty bUIldIng, thIS project officer's prImary constraInt was workIng to
better understand how to work WIth supra-VIllage organIzatIons (1 e local InstItutIons
whIch encompass several VIllages) and how to brIdge the gap between tradItIOnal
deCISIOn-makIng and modem law It therefore appears that Information and tools
regardmg these Issues could be useful to hIm In hIS work to support local decisIon­
makers

Sub-RegIOnal
INSAH
The INSAH approach to supportIng NRM deCISIon-makers very closely parallels that of
SANREM's global deCISIOn-maker support program In that It proVIdes InfOrmatIOn and
data to deCISIOn-makers Dr Oaoussou Traore, NRM SpeCIalIst, IndIcated that INSAH
prOVIdes thIS support at three dIfferent levels FIrst every three years the heads of state
from CILSS countnes gather to dISCUSS regIOnal polIcy At these summIt meetmgs
INSAH prOVIdes the varIOUS preSIdents WIth data summarIes m order to aSSIst them m
theIr NRM polIcy and decisIOn-makmg processes Second, there are annual meetmgs
WIth cabInet members and relevant mInIstry representatIves from the Cll...,SS countrIes
INSAH targets techmCIans and poltcy makers WIthIn cabmets and mInIstrIeS, and
proVIdes them WIth InfOrmatIOn and data In order Improve theIr NRM decision-makmg
ThIrdly, INSAH proVIdes support to CIvIl SOCIety (1 e VIllage orgamzations and NODs)
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Infonnatlon and data are shared as well as conductmg awareness raIsmg activIties ThIS
work IS not conducted by INSAH Itself, but rather by partIes that work wIth CIVIl socIety
The type of support that INSAH could use m ItS efforts to assIst NRM declSlon-makers
mcludes data collectIOn, database development and targeted collaboratIve efforts among
partners m mfonnatIOn prOVIsIon and dissemmatIOn

PublIcatIOns
Neely, C L , R D Hart, M G Buenavista, P Koohafkan, and A T Sumbalan 1998 Real
TIme Demand Scalmg up local level mfonnatIOn for provmcial level declSlon makmg
Proceedmgs InternatIOnal Fannmg System Meetmg Johannesburg, South Afnca

Neely, C L, C Bergmark, M G Buenavista, W G Deutsch, C B Flora, W L Hargrove,
and R D Hart 1998 Lessons from the Landscape PartiCIpatory Research for Local to
Global DecIsIOn Makmg Proceedmgs Amencan SocIety of Agronomy Baltimore,
Maryland

Impacts DIscussion

A Who has the project Impacted and how?
ThIS actIVIty WhIch IS desIgned to develop a methodology as well as to understand the
pnontIes of declSlon makers has brought about very strong support from mstItutIOnal
partners m the regIOns For example, INSAH has asked that thIS effort prOVIde necessary
mput to database development and the PPDO of the PhilIppmes has asked to be a dIrect
partner m the project as the mfonnatIOn WIll be extremely useful m provmcIallevel
planmng

B How has the project contributed to SANREM's Programmatic Goals?
ThIS activity dIrectly addresses each of SANREM's programmatic goals It does so by
developmg a methodology to understand declSlon maker pnonties that WIll m turn
support sustamable agnculture and natural resource management These pnontIes are
bemg used to understand the mstItutIOnal relatIOnshIps withm and across multiple scales
The outcome of thIS aCtivity WIll prOVIde one component of the deCISIOn support
database

Plans for Subsequent Reportmg Period

• Local to NatIOnal PartICIpatory Appraisal m the PhilIppmes, Mall and pIlot test m
Ecuador

• SCIentifIC partners meetmg to synthesIze learnmgs to date
• Expert panel electromc meetmg on methodology
• LIterature reVIew of relevant case studIes
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Development of the Global Decision Support System

I IntroductIon

Assessmg the optIOns and consequences of declSlons made m today's complex world
reqUIres the capabIhty to understand the mult1dImenSIOnalImphcatIOns that often result
from creatmg change The consequences of such declSlons as they affect agnculture and
natural resources are often not mtUltIvely ObVIOUS To contnbute to Improved methods to
assess the Impact of these deCISIons, a suzte ofgeoreferenced economzc, envzronmental,
and bzophyszcal models IS bemg developed and Imked to holIstIcally assess the Impact of
changes m technology or polIcy on the agnculture and the sustamable use of natural
resources m developmg countnes The resultmg global deCISIOn support system (GDSS)
WIll also mclude cntIcal foundatIOn data for spatIally explICIt analyses as well as access
through global networkmg to other models and sources of relevant mformatIOn The
GDSS WIll be developed and adapted for use at levels of scale from farm to global
Methods wIll be developed and refmed usmg relevant real-world assessments at varymg
scales as development-demonstratIon platforms The ultImate objective IS to contnbute
to the overall SANREM goal of provldmg deCISIOn makers at multiple levels of scale
WIth the Improved capabIlIty and capaCIty to make more mformed and better declSlons on
matters related to food, agnculture, and the sustamable use of natural resources

The SANREM-GDSS has InItIated a set of collaboratIve efforts WIth FAO and natIonal
polIcy and deCISIon makers m MalI and Kenya to develop and use the GDSS at natIOnal,
regIOnal, and global levels The thrust WIll be to evaluate the consequences of polIcy
optIOns aImed at enhancmg food secunty, reducmg poverty, and makmg prudent and
envIronmentally sustamable use of natural resources Developmg these methods by
undertakmg analyses Important to users at varymg levels of scale as test beds helps
ensure that the methods are relevant by havmg user partICIpatIOn and feed back from the
outset

The GDSS development IS bemg Imked to regIOnal and other global SANREM actIVItIes
by parallel development of methods and data bases useful to regIOnal projects and by
mutually benefICIal collaboratIOn on speCIfIC assessments wlthm regIOnal projects The
products of the GDSS WIll be mcorporated mto the SANREM global mformatIOn system
The InItIal actIve collaboratIOn WIll be WIth the West Afnca Project whIle plannmg
dIalogue contmues WIth the other two regIOnal actIVItIes

For regIOnal (multmatIonal) and global applIcatIOns of the GDSS, Texas A&M WIll
contmue and expand Its lmkages to the regIOnal bureaus of USAID and FAO as a means
of engagmg regIonal groups of developmg country analysts mvolved m Impact
assessment WIth the objectIve of gammg feed-back on Improvmg the GDSS and creatmg
awareness and capaCIty for use of the methods The relatIOnshIp WIth FAO WIll mclude
plannmg and InItIatmg the use of the GDSS m assessmg global progress towards
achlevmg the goals and ObjectIves of the several mternatIOnal agreements such as those
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emanatmg from the World Food SummIt and the ConventIOn to Combat AntI­
desertIfIcatIon A semor sCIentIst from Texas A&M completed a SIX month assIgnment at
Headquarters FAO on May 1, 1999 Agreements on collaboratIOn on four Jomt efforts
was achIeved and an ongomg relatIOnshIp establIshed, mcludmg plans to develop speCIfIc
proposals for external fundmg m the several areas of collaboratIon

Also at the global level, Texas A&M IS contmumg to develop and evaluate methods for
use by USAID m planmng and evaluatmg ItS agrIcultural research and development
portfolIo We contmue to mteract wIth the CGIAR Impact Assessment and EvaluatIon
Group and the Techmcal AdVISOry CommIttee, along wIth mdividual donor members of
the Group on developmg and usmg Impact assessment methods

II Project ObjectIves
In developmg and valldatmg the GDSS, SANREM has two overlappmg ObjectIves

(1) to develop Improved capabIlIty to make mformed decIsIOns relatmg to the
consequences of adoptmg speCIfIC agncultural and natural resource management
technology, praCtIces, and polIcy on sustamable agncultural development WIth a focus on
the landscape/llfescape level of mtegration and

(2) to develop the capabIlIty to assess the Impact of polIcy and management deCISIons
related to the general area of agnculture and natural resource management at levels of
government rangmg from provmcIal to global levels In the latter case, the mtent IS to
make a contnbutIOn to the methodologIes mvolved m makmg mvestment deCISIOns for
research and development m both developmg and developed countnes and to make the
GDSS aVaIlable for users at these several levels of natIOnal and mternatIOnal government
The GDSS WIll proVIde the capabIlIty for both ex ante and ex poste analySIS of plans and
results, respectIvely

III Progress

A more complete descnptIOn of progress IS prOVIded m the report on mdividual actIVItIes
The followmg table summanzes these reports In contrast to the rest of SANREM IT, the
GDSS IS a new effort Because of late release of funds, the maJonty of work did not
commence untIl October 1998 Three kmds of progress have been made ActIve plannmg
WIth FAO, natIOnal and regIOnal partners, and other collaborators m SANREM and
elsewhere m the U S has been completed CommItments to several key elements of the
GDSS development have been made by our partners and a clearer pIcture of the overall
effort IS now pOSSIble The second kmd of accomplIshment IS the development of the
component methodologies needed for the GDSS as well as the cntIcally Important
conceptual development of lmkages between models to prOVIde the holIstIC to Impact
assessment ThIrd, several mdividual case studIes have been done to prOVIde results m
addItIon to developmg methods

The GDSS under SANREM IT IS an extenSIOn of work that was Imtiated under a separate
grant from Global Bureau of USAID to develop the "proof of concept" for the mtegrated
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sUlte of models Some parts of the GDSS were supported InItlally by the Afnca Bureau,
and they are contmuIng to provIde fundmg for apphed development and capacIty bUlldmg
m West Afnca for the products of SANREM II Research dIrectly related to the GDSS
has been supported by mstitutlOnal matchmg funds under the cooperatIve agreement
ThIS has proVIded a substantial mutualleveragmg of resources apphed to achlevmg the
overall goal

IV How ActIvItIes are Integrated In the GDSS

Producmg an mtegrated sUIte of models for Impact assessment IS the fundamental
premIse of the GDSS The sCIentlsts mvolved are mostly from one mstitutlOn and
operate as the Impact Assessment Group m thIS and related endeavors Therefore, the
mtegratlOn of related actlvItIes IS mherent to the InstItutIOnal and procedural elements of
thIS actIvIty set

There are SIX actIvItles and eleven objectIves m the GDSS ACtIVIty Set These are
summarIzed In Table 1 and are also shown m the followmg progress sectlOn of thIS
report For the 1998-9 year, these actIvItIes address (1) development of component
elements of the GDSS and (2) mteractlve and collaboratIve actIvItIes that pull together
the component elements and estabhsh external partnershIps The fIrst set of actlvltles
enables the second There IS very substantial mterplay between the development of
component elements WhICh IS necessary to produce the mtegrated sUlte of models As the
sUIte of models contmues to develop, the Integrated capacIty IS further enabled by usmg
"real-world" assessments as test beds In year-two, the GDSS development IS plaCIng
mcreased emphasIs on products of analysIs, whIle stIll contmumg to develop and extend
the overall methodology Increasmg emphasIs IS bemg gIVen to defmltlon of explICIt
delIverables to vanous stakeholders

The mtegratlon of models and the general approach IS Illustrated by the outlIne of the
general protocol that IS used m case studIes to develop and evaluate the GDSS

• acqUlsitlOn of pnmary and secondary economIC, natural resource, and envlfonmental
data related to the agnculture of the polItlcal entIty under evaluatlOn

• m cases of mlssmg mformatlOn, bIOphySIcal models are used to estImate the needed
data (EPIC, PHYGROW, NUTBAL, mter aha) a spatIal framework IS establIshed
and related geographIcally based mformatIOn on natural resources, weather and
related varIables IS acqUIred, valIdated, and orgamzed for ready access, hIstOrIcal data
and models for estimatmg data gaps proVIdes the baSIS for the stochastIc elements of
the SUIte of models

• the technology or polIcy optIon to be conSIdered IS defined m terms of cost of
productlOn, envIronmental consequences, and potentIal areas of applIcatIon
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• NatIonal and (sometImes) provmcIal multI-commodIty agrIcultural sector models are
created for the relevant area under study wIth establIshed baselmes and projected
adoptIOn profIles ThIS IS an economIc surplus model wIth mteractIve components
and mcludes estImates of the elaStICIty of demand The model assumes farmers make
decIsIOns that mmImize rIsk and maXImIze economIc benefIt The output mcludes
prIces and quantItIes of food and ShIftS m land use based on economIC advantage
These outputs serve as useful proxIes of mdlcators of the status of food securIty and
vulnerabIlIty

• BIOphysIcal models such as EPIC and PHYGROW estImate the envIronmental
consequences of ShIfts m land use and mtensifIcatIOn of mput use m enhancmg
productIon at the level of fIeld and pasture Basm scale hydrologIC models such as
SWAT are used to estImate the consequences of upstream agrIcultural practIces on
soIl erosIOn and downstream concentratIOns of agrIcultural chemIcals

• A farm-level economIC model (FLIPSIM) IS used to assess the Impact of technology
or polIcy optIons on farm level mcome, rIsk, and household nutrItIOn

• A new software package that creates a JAVA-based common modelmg envIronment
for ready mteractIOn between models has been developed and IS bemg refmed for use
m developmg country sItuatIOns ThIS IS mtended to prOVIde a mechamsm to delIver
an mtegrated, pre-confIgured smte of models to help produce a capabIlIty for
optImIzatIon of envlfonmental and economIC of alternatIve methods to enhance
productIOn of food

• GIS methods are bemg used to create a spatIal framework for data and models that
can be used to estImate adaptatIOn zones for new technology based on geographIC
eqmvalence to the sIte where research IS conducted and to prOVIde ready access to
pre-processed mformatIon that IS routmely used m defmmg problems and runnmg one
or more of the smte of mtegrated models ThIS capabIlIty IS bemg made avaIlable m
CD-ROM form m development WhICh has been partly sponsored by USAID's FEWS
program

• Research to Improve decIsIOn makmg to Improve the serVIce value of range resources
WIll entalI a collaboratIOn wIth Goddard SFC, AGRHYMET, EROS, and ll..,RI to
explore the relatIOnshIp between bIOmass and greenness estlmates from satellIte
Imagery and nutrItIOnal status of lIvestock as estImated by NIRS fecal profIlmg It
wIll mvolve developmg models of the mteractIon between lIvestock and the extensIve
lands m the Sahel and WIll contrIbute to the defmltIOn of decIsIOn rules used m
managmg the natural resources of the regIOn and the abIlIty to mItIgate CrISIS related
to conflIct between pastorallsts and sedentary farmers
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Table 1 Global DecIsion Support System Activity Set

GLO-99-21 DeCISIon Support System for Global Level AnalysIs
• ObjectIve 1 Expand and Apply the Global Agncultural Sector Model (GASM) to

Global Level AnalysIs
• ObjectIve 2 Use the Texas A&M SUIte of Impact assessment methods to expand the

abIhty to mterpret satellIte Imagery for decIsIon makmg at natIonal, regIonal, and
global levels

• ObjectIve 3 Expand and apply the GDSS Impact assessment methods to Improvmg
the capabIhty of mtematlOnal orgamzations to momtor the status and progress toward
achlevmg the goals of conventIons and treatIes deahng WIth food, agnculture, and
natural resources

GLO 99-22 HolIstic Georeferenced Methods for Impact Assessment of MaJor World
Watersheds
• ObjectIve 4 AcqUIre access to or obtam the relevant mformatIOn on the watersheds

and major nver basms of the world to serve as mput to analysIs of the envIronmental
Impact of agnculture and use of natural resources

• ObjectIve 5 Develop and demonstrate the utIhty of georeferenced hohstiC
methodologIes to evaluate optIOns for the use and conservatIon of natural resources,
the consequences of changes m agncultural productlOn technologIes and practIces,
and the envIronmental consequences of related pohcy and regulatory optIOns at the
level of the major waterways of the world

GLO 99-23 Development of EconOmIC and BIophysIcal Models
• ObjectIve 6 Develop and demonstrate the utIhty of bIophysIcal models to estImate

performance of crop and hvestock speCIes under developmg country conditions
• Objective 7 Develop or adapt and demonstrate the utIhty of economIC models to

estimate the Impact of mtroductlOn of new technology or pohcy affectmg the food,
agnculture, and natural resource agendas for developmg countnes

GLO -99-24 GIS and Spatially ExplICIt AnalySIS
• ObjectIve 8 Develop and demonstrate the utIhty of a georeferenced framework for

models, mformatIOn systems and analytIC procedures (Spatial CharactenzatIOn Tool ­
SCT and Almanac CharactenzatlOn Tool -ACT) These tools Will be expanded to a
multi-regional and (ultImately) global scale provldmg methods to make projections of
the utilIty of research products to other geographically sundar areas

GLO- 99-25 InteractIve and PartiCIpatory DelIvery System
• ObjectIve 9 Extend and expand the mtegrated package of deCISIon support tools

through the cooperation with partners by usmg speCIfic case studies at varIOus levels
of government as platforms for development of methodologies

• Objective 10 PrOVIde effectIve dehvery of new methodologIes to customers and
assure theIr ablhty to use them

GLO - 99- 26 CollaboratIon WIth RegIOnal SANREM Projects at Local Levels
• ObjectIve 11 Develop and extend methods for Impact assessment by collaboratlOn

WIth regIOnal SANREM projects m studIes at the watershed and provmciallevels, and
proVIde collaboratIon to reglOnal projects for theIr self assessment of Impact
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GLO·9.9·21 Decision SUDnort Svstem for Global Level AnalYSis
ObJective Pro2fess

Objective 1
Expand and Apply the Global
Agricultural Sector Model (GASM) to
Global Level AnalysIs

Objective 2
Use the Texas A&M sUite of Impact
assessment methods to expand the
ability to Interpret satellite Imagery for
decIsion makmg at national, regIOnal,
and global levels

Objective 3
Expand and apply the GDSS Impact
assessment methods to Improvmg the
capability of mternatlOnal orgamzatIons
to momtor the status and progress
toward achlevmg the goals of
conventions and treaties dealing With
food, agrIculture, and natural resources

• ApplicatIOns m 28 world regIons
• Stochastic component added and
value enhancement demonstrated m EI
NIi'io assessments
• EstImated Impact of change m U S
farm polIcy on global markets affectmg
developmg countnes
• Established collaboratIOn WIth NASA,
EROS Data Center, FAa, and
AGRHYMET to access and use satellIte
Imagery WIth GDSS
• Methods to lmk NDVIfCCD satellIte
Imagery WIth bIOphySIcal models on
grazmg lands to estImate forage and related
land reqUIrements for lIvestock
• SpecIfic plans for collaboratIOn With
FAO, Mall, and Kenya
• Mali FIVIMS-GTOS-CCD Pilot
Study to develop and use declSlon support
systems at the natIOnal level for enhancmg
food secunty and sustamable use of natural
resources
• Kenya FIVIMS-GTOS-CCD Pilot
Study to develop and use deCISIon support
systems at the natIOnal level for enhancmg
food secunty and sustamable use of natural
resources
• WAICENT-Texas A&M Cooperation
on development and use of deCISIOn support
systems to enhance food secunty and
sustamable use of natural resources
• GTOS-Texas A&M collaboration on
sustamable development and food secunty
m watersheds of the world (a plan to
develop and market a Jomt proposal for
multIlateral fundmg of a multI year project
mvolvmg several FAa agenCIes and the
GDSS

48 Global Project



GLO 99-22 HolIstIc Georeference Methods for-Impact Assessment of Major World
Watersheds

Objective
Objective 4
AcqUIre access to or obtam the relevant
mformatIon on the watersheds and
major rIver basms of the world to serve
as mput to analysIs of the environmental
Impact of agrIculture and use of natural
resources

Prouess
• Contmued development of the
Almanac CharactenzatIOn Tool

• Lmkages and access to FAD and
GRID Arendal data bases on watersheds
and basms
• InteractIve automated lmkages
between the spatIal charactenzatIOn tool,
EPIC, PHYGROW, and SWAT models
• Methods m place to translate relevant
data and mformatIon from polItIcal to
watershed frameworks usmg georeferenced
analysIs

ObjectIve 5 • Agreement to prepare a proposal for
Develop and demonstrate the utilIty of external fundmg wIth fundmg for GTOS
georeferenced holIstIc methodologies to and GDSS
evaluate optIons for the use and • Sondu River Basm assessment to
conservatIon of natural resources, the develop methods for representmg large
consequences of changes m agrIcultural land scales wIth multIple uses to assess the
productIOn technologies and practIces, Impact of mtensIfIed agnculture on the
and the environmental consequences of envIronment
related polIcy and regulatory optIOns at • Common ModelIng EnVironment
the level of the major waterways of the Software to proVIde automated mterface
world between complex models
GLO 99-23 Development of Economic and BiOphYSIcal Models

ObJectIves Pro~ress
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ObjectIve 6
Develop and demonstrate the utIlIty of
bIOphySical models to estImate
performance of crop and lIvestock
species under developmg country
conditIOns

• Methods to compute land area and
related forage to support lIvestock demand
as mput to the agncultural sector model
• Cluster analySIS to characterIze
productIOn zones for selectIOn of modal
farms for more mtenslve surveys
• Developed concept of Virtual
landscapes as a method to charactenze
productIOn zones relatIve to commodItIes
• New methods for accessmg and usmg
weather data from WMO

Global Project



Objective 7
Develop or adapt and demonstrate the
utilIty of econOmIC models to estImate
the Impact of mtroductIon of new
technology or polIcy affectmg the food,
agrIculture, and natural resource
agendas for developmg countrIes

• AgrIcultural sector models for Kenya
and Mall developed and valIdated
(prevIous grant)
• Extended GDSS development of
models for FNIMS and GTOS studIes m
year two
• Method to lmk sector and hydrology
models
• AcqUIsitIOn of prImary and
secondary data needed for FIVIMS-GTOS
pIlot studIes partly completed
• Added varIabilIty to agrIcultural
sector models to mtroduce fIsk assessment

GLO 99·24 GIS and Spatially Explicit AnalYSIS
ActiVIty Progress

Objective 8
Develop and demonstrate the utIlIty of a
georeferenced framework for models,
mformatIon systems and analytIc
procedures (SpatIal CharacterIzatIon
Tool -SeT and Country Almanacs ­
ACT) These tools wIll be expanded to a
multi-regIOnal and (ultImately) global
scale provldmg methods to make
projectIOns of the utIlIty of research
products to other geographically SimIlar
areas

• Almanac CharacterIzatIon Tool
further developed and applIed to natIOnal
and regIOnal analyses, operatIOnal on pes
m developmg countnes Operatmg umts

o spatIal tools
o weather reporter
o data base query
o document module

• Methods to establIsh spatially coherent
samphng frames for data acqUISItIOn and
analySIS
• Methods to lInk spatIal analySIS and
crop models
• Method for extrapolatmg research
results from ongm to geographIcally
eqUIvalent areas

GLO 99-25 Interactive and Participatory Debvery System
ActiVity Pr02ress

Objective 9
Extend and expand the mtegrated
package of deCISion support tools
through the cooperatIon With partners
by usmg speCific case studies at various
levels of government as platforms for
development of methodologies

• DetaIled action plan has been
developed for a collaboratIve study WIth
FAO, the Government of Mah, and the
Mah InstItute of EconomIC Research to
Develop and Use DeCISIOn Support
Systems at the NatIOnal Level for
Enhancmg Food Secunty and Sustamable
Use of Natural Resources
• SImIlar plan for pIlot study m Kenya
• Commitments for collaboratIOn by
FAO, regIOnal, and natIOnal governments
and research partners
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Objective 10 • Collaborators for national and
Provide effective delivery of new regIOnal studies IdentifIed and are
methodologies to customers and assure participatmg m model development
their ability to use them • Workshops m East and West AfrIca

on assessment methods

• ACT development as a method for
delIvermg models and data to natIOnal and
regIOnal partners

GLO 99-26 Collaboration with ReJdonal SANREM Pro.iects at Local Levels
ActiVity Pr02ress

Objective 11 • Proactive approach m explonng
Develop and extend methods for Impact collaboratIOn wlth regIOnal projects
assessment by collaboration With • DefimtIve plan of actIOn WIth West
regIOnal SANREM projects m studies at Afnca Project
the watershed and provmcIallevels, and • Contmumg dialogue With managers
prOVide collaboration to regIOnal of Andean and Southeast ASIa Projects
projects for their self assessment of
Impact

V Progress Towards Five Year Indicators

DetaIls of progress on mdIvidual actIVItIes IS found m the mdIVIdual reports In a number
of mstances, mIlestones were successfully completed In most others, substantIal
progress, conSIstent WIth annual plannmg was achIeved IndIcators are reVIewed on a
contmumg baSIS and revIsed annually to reflect changes and new opportumtIes

VI Plans for Subsequent Reportmg Period

We antICIpate fmaltzatton of the actIOn plans for studIes m MalI and Kenya and further
engagement WIth natIOnal and regIOnal partners over the next SIX months Pnmary and
secondary data acqUISItIOn for the pIlot studIes WIll be well underway Plans WIll be
solIdIfied for workshops m Malt and Kenya ActIVItIes on method development WIll
contmue
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DeCISIon Support System for Global Level Analysis

IntroductIon
Donor development agencIes and FAG have ongoIng and emergIng programs that assess
the global status of hunger, trends In food InsecurIty and vulnerabIlIty, and the capacIty to
produce food, fIber, and forest products In a sustaInable manner InformatIOn to support
these programs comes from sources whIch range from local to natIOnal to global (satellIte
Imagery) The SANREM GDSS WIll collaborate wIth several of these key global
programs to develop methods WhICh wIll extend the breadth and depth of analysIs at the
global level to assess the current status and trends offood securzty, the factors whlch
determzne thls status, and the lmpact ofalternatlve strategles, polzcles, or use ofnew
technology to lmprove the sustaznable productzon offood

The Global AgrIcultural Sector Model (GASM) developed by Texas A&M, wIll be used
as one part of thIS effort It IS a world trade model, coverIng supply and consumptIon In
and between more than 30 world regIOns and a growmg number of commodItIes GASM
wIll also be used m natIOnal and regIOnal level analyses to project the Impact of change
m other parts of the world on food aVaIlabIlIty and cost GASM WIll contrIbute to the
analysIs of the Impact of changes m agncultural productIvIty In developmg countrIes on
U S agrIculture

Global assessments draw on aggregated natIonal InfOrmatIOn and analyses as one basIs
for theIr synthesIs Another key element IS the use of satellIte and related Imagery to
prOVIde global estImates of food productIon and related natural resource and
meteorologIcal data and analyses Texas A&M WIll work wIth those entItles havIng the
mandate for global assessments to develop or extend the assessment at natIOnal and
regIonal as well as global levels

ObjectIve 1 Expand and Apply the Global AgrIcultural Sector Model (GASM) to
Global Level AnalysIs

Method
The GASM WIll be a component part of the development of the Texas A&M methods
usmg speCIfIc case studIes In developmg countrIes and m multmatIOnal settmgs

Output
The Global ASM WIll contnbute to the GDSS m four ways
• places a total market perspectIve on the economIC consequences of polIcy actIons

WIthIn a country by factormg m world reactIOn
• allows an analyst to project the consequences of developments m the rest of the world

on a speCIfIc country
• appraIses the consequences of polIcy actIons WIth multI-country applIcatIOn both In

the countrIes to whIch the polIcy actIOns dlfectly apply as well as mother countnes m
the total marketplace

• brIngs a global perspectIve mto more detaIled and focused analyses at lesser
geographIc scales (countnes or regIOns) WIth other models

52 Global Project



Progress
Development of the Global ASM has contmued dunng year-one of SANREM, havmg
been mitIated under prevIous state and federal support Progress has been related to
model refmements and addItIon of new countnes to the model Global ASM embodIes a
hnkage of a detaIled U S agrIcultural sector model and a world trade model The U S
agncultural sector model was developed and Implemented at Texas A&M over the last 15
years The trade model follows the spatIal eqUIlIbnum modelmg approach The model
mcludes a detaIled representatIon of world trade m com, nce, soybean, sorghum, hard red
spnng wheat (HRS), hard red wmter wheat (HRWW), soft red wmter wheat (SOFT), and
durum wheat (DURW) These products are mcluded because of the Importance of global
trade m these commodItIes The model mcorporates ten tradmg regzons In the Umted
States along wlth the 28 ''rest ofthe world 11regzons llsted In Table 2 Global ASM
sImulates detaIled Umted States productIOn, consumptIOn, export and Import of 60+
commodItIes along wIth supply and demand m the 28 world regIOns for each of the above
lIsted traded commodItIes There IS also a representatIOn of U S aggregate Imports and
exports for a large number of other commodItIes The model permIts one to analyze the
regIOnal ImplIcatIOns of changes m productIOn patterns both m specIfIc regIOns and
throughout the world m terms of pnce, supply, consumptIon and cost of the dIet
VersIons of Global ASM have been developed whIch mcorporate yIeld uncertamty

The Global ASM framework IS asslstmg m deplctmg how the effects of polIcy and
envIronmental changes affect productIOn, trade, and welfare m mdlvldual countnes or
regIOns The framework was applIed to the estImatIon of the effect on pnce, trade, and
welfare of El NIno/Southern OscIllatIOn (ENSO) of mduced yIeld vanabilIty (Chen and
McCarl 1999) That study found that the value of mformatIOn mcreases by about 10
percent when the ENSO effects m the rest of the world are factored mto value of
forecastmg mformatIOn It was also found that mcorporatmg uncertamty on the
magmtude of the ENSO phases led to the value of the forecast trIplmg

A second study estImated the effect of a change m U S agncultural polley on world trade
(McCarl and Chen 1999) The elImmatIOn of U S farm programs mcreases U S total
socIal welfare whIle It decreases U S producers, consumers, and foreIgn country welfare
ElImmatIon of the U S farm program mcreases U S producer and consumer pnces along
WIth world prIce vanatlon for several commodItIes It also mcreases the welfare
varlabIhty for U S producers and foreIgn mterest

Future Plans
The GASM Will be an mtegral part of the SUIte of models that are used m the Kenya and
Mah FNIMS-GTOS Pilot StudIes (natIOnal and regiOnal), to appraise the regiOnal
pressures Imphed by alternatIons m regiOnal and global productIVIty DISCUSSiOns are
underway WIth FAO on a collaboratiOn that would use the GASM m Improvmg the
assessment of the status of food secunty on a global scale (AgrIculture Toward 2015 and
2030)
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Table 2 Global Agricultural Sector Model Non U S RegIOns Defined In Model

Number RegIOn Name

WEST AFRICA

2 NORTH AFRICA

3 EAST AFRICA

4 EASTMED

5 RED SEA

6 WEST ASIA

7 PERSIAN GULF

8 ADRIATIC

9 CHINA

10 SOUTHEAST ASIA

11 JAPAN

12 SOUTH KOREA

13 TAIWAN

14 EAST AMERICA

15 CARRIBEAN

16 AUSTRALIA

17 N CENTRAL EUROPE

18 EAST BLOCK EUROPE

19 WESTERN EUROPE

20 ISLANDS

21 SCANDINAVIA

22 CANADA

23 EAST MEXICO

24 UNITED STATES

25 USSR

26 WEST AMERICA

27 BRAZIL

28 ARGENTINA

CountIes Included

Dahomey Angola Benm Cameroon Canary Island Ghana Gumea Ivory
Coast Llbena Mauntanla NIger Nlgena Senegal SIerra Leone Togo
Burkma South W Afnca Zalfe
AIgena Libya Morocco TUlllsla

Botswana MalaWI Kenya MozambIque South Africa TanzanIa Uganda
ZambIa ZImbabwe Rwanda Madagascar SwazIland Lesotho BurundI
Egypt Israel Lebanon Syna

EthIOpIa SomalIa Sudan Yemen

AfghanIstan Bangladesh Nepal PakIstan Sn Lanka IndIa

Iran Iraq KUWait SaudI ArabIa Bahram Oman Un Arab Em

Cyperus Greece Turkey

Chma

Hong Kong IndoneSIa MalaySIa New Zealand Okmawa Phlllppmes
Smgapore ThaIland VIetnam Fr Pac Is So Pac Is Other Pac Is
Japan

South Korea

Taiwan

Belize Brazil Costa RIca El Salvador Curacao Guatemala Honduras
NIcaragua Panama Paraguay Sunname Uruguay Venezuela Fr GUIana
Lee Wmd Is Bahamas Barbados DOITUllIcan Rep Fr Wst Ind HaIti
Tnllldad Jamaica
AustralIa

Austna BelgIUm Germany Netherlands SWitzerland

Bulgana Czechoslovak Hungary Poland RomanIa YugoslaVIa

Italy Malta Portugal Spain Others

Iceland Ireland U K

Denmark Fmland Norway Sweden

Canada

MeXICO

UllIted States

Former USSR

BolIVIa Chile Colombia Ecuador Peru

BraZIl

Argentma
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Objective 2 Use the Texas A&M sUite of Impact assessment methods to expand the
abilIty to mterpret satellIte Imagery for decIsIOn makmg at natIonal,
regIOnal, and global levels

Method
The method mvolves establIshmg collaboratIOns wIth FAO and NASA/NOAA to
develop and extend Texas A&M's Impact assessment methods for global level analysIs of
data from multiple levels of scale

Output
The output wIll be Improved methods for global level analyses that provIde for
mtegratlon of economIC, envIronmental, and socIetal Impacts of trends and alternatIve
mterventions to Improve food securIty and use of natural resources

Progress
Plans have been developed m year-one for lmkage WIth several agencIes that manage and
use satellIte Imagery These agencIes have experIence and WIll provIde access to data
bases, both hIstOrIcal and current, that WIll be needed to achIeve thIS objective
SpeCIfIcally, commItments to collaborate have been achIeved WIth the NASA Goddard
SpaceflIght Center, EROS Data Center, AGRHYMET, and FAO that mvolve lmkmg
data systems of other agenCIes and models bemg developed for the GDSS to create the
needed output Several Imttal studIes, dIscussed below, have been done to explore the
mterfaces between the GDSS and satellIte Imagery from these agenCIes

The LIvestock sector IS a major component of agrIcultural systems m developmg
countrIes Forage productIon IS ultImately lImIted by aVaIlable land and competItIOn for
the use of thIS land To model the contrIbution of lIvestock to the overall agrIcultural
sector and at the farm level reqUIres (mter aha) data and/or estImates of forage
reqUIrements and related land use for lIvestock populatIOns In earlIer studIes, a method
was deVIsed to estimate forage reqUIred and the land needed to produce It, assummg a
gIven mtake by a populatIOn of ammals m a gIven area The mItial method was lImIted m
utilIty by the fact that forage mtake IS Impacted by dIet qualIty, partIcularly dIgestIble
orgamc matter, and to a lesser extent by phySIOlogIcal status and temperature More
robust methods are needed to accommodate these factors m the methodology To meet
thIS need, studIes were Imtlated to determme If NormalIzed DIfference VegetatIOn Index
(NDVI) denved from satellite Imagery could be used to represent the spatIal and
temporal vanatlon m dIgestIbIlity of and protem m forages

A method usmg Near Infrared Spectrophotometry to analyze fecal samples of rummants
and other lIvestock was preVIOusly developed to estImate dIetary crude protem and
dIgestIble organIC matter (Lyons and Stuth 1992) ThIS method has been recently used m
to analyze 300 georeferenced fecal samples from four countrIes m East AfrIca to
determme the dIetary status of cattle m conjunction WIth research done under the USAID
Global LIvestock CRSP To explore the use of satellIte Imagery to predIct forage qualIty,
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these geo-referenced estimates of diet crude protem and dIgestible orgamc matter were
paired wIth NDVI gnd data for the appropnate dekadal of sample collectIOn usmg the
WmDISP3 Image software

Prellmmary results mdIcate dIetary dIgestIble orgamc matter content was more hIghly
related to the NDVI 76 km gnd data (r= 0 71) than crude protem (r = 0 39) when Viewed
from a regional perspectIve (East Afnca) PredictabilIty of the digestible orgamc matter
usmg dekadal NDVI data was moderate (R2 = 0 52 (FIgure 1), whereas the predIctabilIty
of crude protem was low (R2 = 0 15) and standard errors of the estImates were hIgh for
both (± 8%) These prellmmary analyses mdIcate that, whIle relatIOnshIps do eXIst,
contmued data collectIOn WIll be reqUIred to refme the analyses In addItIOn, a
multIvarIate regressIOn analysIs usmg multIple-source Images (e g , cold cloud duratIon
ramfall estImates WIll be employed to Improve predICtIve power of the analyses)

Future Plans
Plans are bemg developed to lInk WIth EROS and NASA Goddard SFC to explore the use
of these data and related bIophysIcal models to predIct lIvestock performance m West
and East Afnca by lmkmg them WIth hIgher resolutIon satellIte Imagery and precIpItatIOn
estImates Plans are also bemg developed to use eXIstmg crop use mtensIty mappmg and
the new LANDSAT 7 Imagery to refme estImates of land use/cover change over tIme
As these methods are developed, they WIll be used m the Mall and Kenya FIVIMS-GTOS
PIlot studIes to evaluate the Impact of mtroductIon of technology and the consequences of
alternatIve polIcy optIOns to enhance food secunty InItIal efforts have been focused on
use of WmDIsp3 software to extract hlstoncal 7 5-km gndded NDVI and Ramfall
EstImates (Cold Cloud DuratIOn data), and the creatIOn of unsupervIsed, data
downloadmg processes to acqUIre the data as It comes on lme from EROS and NASA
server

Objective 3 Expand and apply the Texas A&M Impact assessment methods to
Improvmg the capability of mternatlOnal orgamzatlOns to momtor the
status and progress toward achlevmg the goals of conventIOns and
treaties dealmg with food, agriculture, and natural resources

Method
Collaborate WIth eXIstmg FAO programs and/or the Global Terrestnal Observmg System
(GTOS) and Food Insecunty and VulnerabIlIty InformatIon Mappmg System (FIVIMS)

Output
• IdentIfy areas of mutual mterest and establIsh collaboratIve relatIOnshIps between the

GDSS development and FAO research, momtonng, and analySIS functIOns

• Lmk the development and evaluatIon of the GDSS to ongomg FAO momtonng
functIOns at natIOnal and regIOnal levels m the developmg world as a mechamsm for
effective engagement of polIcy level deCISIon makers m development and use of the
GDSS
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Figure 1 RelatIOnshIp between NormalIzed DIfference VegetatIOn Index (NDVI) and
dIgestIble orgamc matter predIcted VIa near mfrared spectroscopy scans of geo-referenced
fecal samples of cattle durmg a penod from December 1996 to May 1997 on pastoral
grazmglands m East Afnca These data were not stratIfIed nor transformed at thIS stage of
analysIs The next step IS to apply envIronmental stratIfIcatIon and more advanced
multIvanate statIstIcal techmques to Improve the methodology

57 Global Project



• EstablIsh collaborative efforts for use of the GDSS m FAO global level analysIs of
factors related to the sustamable productlOn of food

• Through thIS collaboratlOn, SANREM gams access to global data bases and reSIdent
expertIse m FAO and m return, FAO has opportumty to expand ItS analysIs capabIlIty
through participatmg m the development and use of the ODSS models at multiple
levels of scale

Progress
Strong and contmumg mterest of USAID has been a dnvmg force m seekmg these
relationshIps and through them to contnbute to the development of Improved methods of
measunng and momtonng progress of developmg countnes toward achIevmg the goals of
mternatlOnal conventlOns and bIlateral agreements related to sustamable production of
food and, through agnculture, the reductIOn of poverty

A semor SCIentist from Texas A&M spent SIX months m FAO bUIldmg relatIOnshIps and
developmg collaboratIOns dunng the penod October 1998 to June 1999 AddItIOnal SIte
VISItS were made by other Texas A&M SCIentIsts to FAO Headquarters and regIOnal
offIces and to MalI and Kenya to further develop the framework for these collaborations
The detailed end-of-miSSIon report IS avaIlable to mterested partIes and IS summanzed
here

The followmg Key players were IdentifIed dunng the engagement They mclude the
secretariats for momtormg and mappmg functIOns related to several key mternatIonal
conventIOns as well as the operatmg offIces of FAO that have ongomg programs and
have mandates to support the several conventions These players are

• Food Insecunty and VulnerabIlIty InformatIOn Mappmg System (FIVIMS)
• Global Terrestnal Observmg System (GTOS)
• Interdepartmental CommIttee on ConventIOn on Combatmg DesertifIcation (CCD)
• BIO-diversity ConventIOn
• World Agnculture InformatIOn Center (WAICENT)
• Afnca Real-TIme EnVIronmental Momtonng InformatIOn System (ARTEMIS)
• Global InformatIOn and Early Warnmg InformatIOn System (OIEWS)
• Farm Management and Production EconomICS
• Agnculture Toward 2015/30 (AT2015/30)
• Human NutntIOn and Food Balance Sheets

FAD and Texas A&M have agreed that there IS mutual benefIt m an ongomg general
collaboratIve relatIOnshIp m areas related to the development and use of the GDSS at
natIOnal, reglOnal, and global levels A general memorandum of understandmg has been
developed and submItted to the DIrector General of FAO for signature (Impact
Assessment Group 1999a)

From mitIal dISCUSSIOns about some twenty potential actiVIties IdentIfied for pOSSible
collaboratIOn, four major actiVIties emerged which Will form the speCifiC baSIS of mitIal
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collaboratIOns A concept paper was developed and endorsed by FAO collaborators for
each of these actIvItIes These concept papers are now bemg converted mto actIOn plans
(hnpact Assessment Group 1999b) These collaboratIOns are mtegral to the other
actIVItIes of the GDSS WhICh are descrIbed In folloWIng sections of thiS report They
are

• Malt FIVIMS-GTOS-CCD PIlot Study to develop and use decIsIOn support systems
at the natIOnal level for enhancIng food secunty and sustaInable use of natural
resources

• Kenya FIVIMS-GTOS-CCD PIlot Study to develop and use deCISIOn support systems
at the natIonal level for enhancmg food secunty and sustamable use of natural
resources

• WAICENT-Texas A&M CooperatIOn on development and use of declSlon support
systems to enhance food secunty and sustamable use of natural resources

• GTOS-Texas A&M collaboratIOn on sustamable development and food secunty m
watersheds of the world (a plan to develop and market a Jomt proposal for multIlateral
fundIng of a multI year project mvolvmg several FAO agencIes and the GDSS

Future Plans
SpecIfIc plans of actIOn for the fust three efforts have been drafted by Texas A&M and
are bemg coordmated WIth FAO offIces m the early part of year-two These plans are
descnbed m more detaIl m followmg sectIOns of thIS report

Resources for the mItIal actIvItIes of the fIrst three Items are m-hand between FAO and
the GDSS Full accomplIshment of these ObjectIves m future years WIll reqUIre
addItIOnal fundmg whIch IS bemg sought Other optIOns for collaboratIOn WIll be
consIdered m future years as human resources and funds permIt
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HolistIc Georeferenced Methods for Impact Assessment of Major World
Watersheds

Introduction
The overall goal of thIS actIvIty set IS to develop an mtegrated sUIte of models to assess
the economIC, envlfonmental and socIetal Impact of mtroductIOn of technology or
practIce or the adoptIon of pohcles and regulatIOns that affect or are affected by
agncultural productIOn and ItS use of natural resources TradItIonally, agncultural
statIstIcs and models dealmg wIth productIOn are orgamzed by pohtIcal boundanes
EnvIronmental and natural resource ImphcatIOns or consequences of productIOn are often
best analyzed at landscape and watershed levels WhICh transcend these boundanes

Methods wIll be developed to Improve the ablhty to transpose data and results from
pohtlcally defmed boundanes to watersheds As one moves to natIOnal, multmatIOnal,
and global levels of analySIS, the Impact of agncultural operatIOns must be consIdered at
the same levels ThIS often mvolves lookmg at the upstream ImphcatIOns of farmmg
practIces m the major waterways of the world ThIS capablhty w111 be developed and
used along WIth other elements of the Texas A&M SUIte of models at local, provmclal,
natIOnal and regIOnal levels It w111 be part of the overall capablhty for analySIS at the
global level

Objective 4 AcqUIre access to or obtam relevant mformatIon on the watersheds
and major river basms of the world to serve as mput to analySIS of the
environmental Impact of agriculture and use of natural resources

Method
Estabhsh functIOnal relatIOnshIps WIth relevant data bases and theIr sources to prOVIde
mput for development and use of mtegrated Impact analySIS methods at the watershed
and major waterway levels at local, natIOnal, and global levels

Output
Access to data sets or networks that prOVIde mformatIOn m usable form for analySIS of
Impact at the level of watersheds and major nver basms

Progress
Year-one actIVItIes have mvolved the contmuatIOn of development of hnkages between
bIophySIcal and watershed models and theIr relatIOnshIps to the methodology for
developmg Almanac CharactenzatIOn Tools for vanous countnes Under thIS obJectIve,
major progress was made m accessmg the data bases wlthm FAa as part of the semor
SCIentIst academIC program noted above In addItIOn, other data bases have been
acqUIred through worldWIde engagements

One of the areas of mltIal collaboratIOn WIth FAa IS the development of a proposal for
external fundmg to mltIate a major actIVIty m thIS area The overall goal IS to develop an
mtegrated SUIte of models to assess the economIC, envlfonmental and sOCIetal Impact of
mtroductIOn of technology or practIce or the adoptIOn of pohcles and regulatIOns that
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affect or are affected by agncultural productIon and Its use of natural resources
TradItIOnally, agncultural statIstIcs and models dealIng WIth productIOn are orgamzed by
polItIcal boundarIes EnvIronmental and natural resource ImplIcatIons or consequences
of productIon are often best analyzed at landscape and watershed levels that transcend
these boundarIes

Methods have been extended to Improve the abIlIty to transpose data and results from
polItIcally defIned boundanes to watersheds As one moves to natIOnal, multInatIOnal,
and global levels of analySIS, the Impact of agncultural productIOn practIces must be
consIdered at the same levels ThIS often mvolves lookIng at the downstream
ImplIcatIOns of upstream farmmg practIces In the major waterways of the world

Under thIS actIvIty, Texas A&M has contInued to acqUIre and orgamze, In the SpatIal
Charactenzatton Tool, the relevant data on the major watersheds of the world, draWIng
on the consIderable work that has already been done In thIS area by FAO and others
InteractIve automated lInkages have been establIshed between the spatIal charactenzatton
tool, EPIC, PHYGROW, and SWAT models EXIstmg models such as SWAT and
SWRRB were adapted for Improved abIlIty to assess the Impact of changes In agncultural
productIOn at the level of these major waterways and theIr pnncipal tnbutaries ThIS
capabIlIty WIll be developed and used along WIth other elements of the Texas A&M SUIte
of models at local, provmcIal, natIOnal and regIOnal levels It WIll be part of the overall
capabIlIty for analySIS at the global level

Texas A&M and FAO are collaboratmg to establIsh functIOnal relatIOnshIps WIth relevant
data bases and theIr sources to proVIde mput for development and use of Integrated
Impact analySIS methods at the watershed and major waterway levels at local, natIOnal,
and global levels Data sources Include FAO, NASA, USDA, NOAA and other
InternatIOnal and natIonal agenCIes SpeCIfIcally, progress In year one has proVIded

• LInkages and access to FAO and GRID Arendal data bases on watersheds and baSInS

• InteractIve automated lInkages between the spatIal charactenzatIOn tool, EPIC,
PHYGROW, and SWAT models

• Methods In place to translate relevant data and InfOrmatIOn from polItIcal to
watershed frameworks usmg georeferenced analySIS

• Agreement to prepare a proposal for external fundmg WIth fundmg for GTOS and
Texas A&M

Future Plans
The pnnciple InItIal effort In year-two WIll be the development of a proposal for external
fundIng WhICh IS antICIpated to be completed In January 2000 Full engagement of thIS
Will be undertaken after that But mitIal effort WIll contInue In the Intenm
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The SANREM GDSS wIll contmue to acqmre and orgamze data bases from FAO, The
GRID Arendal Group and natlOnal and subnatIonal sources as well as from the
consIderable eXlstmg hterature as fundmg from external grants IS acqmred

Objective 5 Develop and demonstrate the utilIty of georeferenced holIstic
methodologies to evaluate optIOns for the use and conservation of
natural resources, the consequences of changes In agricultural
production technologies and practices, and the environmental
consequences of related polIcy and regulatory options at the level of
the major waterways of the world

Method
The World Watershed AnalySIS wIll be part of the overall development of the Texas
A&M methods, USIng speCIfIC case studIes In developmg countnes and at the global level
withFAO

Output
Development and demonstratlOn of the use of mteractlve and IteratIve models to assess
the envIronmental consequences at the watershed and major water basms of alternatIve
agncultural practIces and pohcIes for productIon agnculture

Progress
Watershed Level Integrated Modehng Methodology

WhIle the major effort on thIS actIVIty aWaits external fundmg, a substantIal pllot study IS
underway on a watershed m Kenya to test the utIhty of the currently defmed GDSS for
watershed analySIS Usmg models and data bases developed for Kenya under a related
Global Bureau grant, a case study IS beIng done to determme the utIlIty of these models
for the kmd of analySIS that WIll be done more broadly under the FAO-GDSS
collaboratlOn There are major economIes In tIme and fundmg In USIng these eXIstmg
Kenyan resources to conduct an ImtIaI pllot study at the watershed level These studIes
are resultmg m extenslOns of methodologIes and IdentIficatlOn of future needs to be
addressed In the broader study

One of the challenges m thIS effort IS to determme how best to represent large landscapes
at the basm scale In a way that reflects the dIverSIty of productlOn systems m a spatIally
coherent manner, and supports both economIC analyses and exammatlOn of
envIronmental consequences The Sondu RIver Basm m the hIghlands of Kenya was
selected as the platform for pursumg thIS concept The analySIS of Impact of mtroductlOn
of new technology mvolves an exammation of the Impacts of (I) small holder dairy
productlOn as prevlOusly studIed and (2) a hypothetIcal mcrease In mtenslficatlOn of
overall agncultural productlOn m the watershed The Sondu nver IS a major basm feedmg
Lake VIctona

Seven dlstmct small holder dairy productlOn enVIronments were IdentIfIed from preVIOUS
studIes conducted by Kenya AgrIcultural Research InstItute (KARl) The SOlI and
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chmate charactenstIcs of these zones were categonzed and projected usmg the Almanac
CharactenzatlOn Tool The Sondu RIver basm was then delmeated m Kenyan Almanac
CharactenzatlOn Tool and the varIOUS small holder daIry productlOn envuonments were
projected over the watershed (FIgure 2)

RepresentatIve landscape components were defmed by typIcal ecosItes An ecoslte IS
defmed as an ecologIcal umt of a landscape where sOlI and chmate mteract to produce
sImtlar composItlOn and yIeld of natural potentIal vegetatIon or yIelds of crop specIes
EcosItes are delmeated by permanent physIcal features (sotls, topography, geochemIcal)
wIthm a precIpItatIon/potentIal evapotranspuatlOn (PIPE) zone To represent the
combmatlOn of ecosltes m a gIven productlOn enVIronment, the concept of "VIrtUal
landscapes" was deVIsed to aVOId the need to map mdIvIdual farms VIrtual landscapes
are scalable delmeatlons of land areas whIch have defmable boundarIes and known
composItIon of ecosItes wIthm that boundary each represented by modal plant
cOmmUnItIes/crops and modal sOlIs m a speCIfIed topographIcal reglOn Actual 10catlOns
of the ecosItes wIthm the vIrtual landscape are not speCIfIed Each ecoSlte wIthm a gIven
VIrtUal landscape IS parametenzed m bIophysIcal sImulatlOn models (EPIC for crops and
PHYGROW for grazmg lands) to generate crop/forage YIeld, ammal YIeld, runoff,
sedIment loss, nutnent loss and pestIcIde load Each of these "vIrtual landscapes" IS
bemg stratIfIed across sub-basms m the Sondu nver basm to Imk WIth water routmg
functIons m the SWAT basm-scale model to proVIde basm scale responses Landscape
components wIthm the Sondu nver basm not claSSIfIed as small holder daIry productIon
enVIronments (FIgure 2) were then surveyed by m-country experts usmg a rapId-appraIsal
of land cover types usmg a GPS UnIt traversmg the road network wlthm and around the
road basm The new vIrtual landscapes are currently bemg analyzed usmg cluster
analySIS lmked WIth the "spatIal analySIS" functlOn m ARCVIEW to create surfaces of
these landscape components

Sondu RIver stream flow gauge data has been acqUIred to help venfy SWAT basm
hydrology analysIs SpatIally exphclt analySIS of each productIOn systemlvIrtual
landscape combmatlon WIll allow detatled modelIng WIth EPIC and PHYGROW and
routmg of resultmg water YIeld, SOlI loss and nutnent loadmg VIa the SWAT model A
baselIne run WIll be made to reflect current condItIOns and then changes m technology
and resultmg land use WIll be reflected across these "vIrtual landscapes" to determme
basm scale Impacts m terms of water yIeld and water qualIty ThIS analysIs IS expected to
be completed by September 1999

DUrIng thIS process, a more robust method of landscape characterIZatIon has been
deSIgned and recodmg of the software IS now under way to accommodate thIS new
structure FIgure 3 prOVIdes a stylIzed VIew of the components of a VIrtual landscape
wIthm a sub-basm representmg a topographIcal sequence or an gradIent ecosIte that can
change m land area over tIme and ShIft speCIes composItlOn m the case of grazmg lands,
or ShIft to dIfferent crops m the case of crop land FIgure 4 proVIdes a conceptual VIew
of how the complex VIrtual landscapes could then be reconctled along admInIstratIve
boundarIes for economIC analyses or along watershed boundanes for enVIronmental
Impact projectIOns The mtegrated framework allows a regIonally synchrOnIzed analysIs
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Figure 2 TopographIcal representatIOn of the Sondu RIver Basm m Lake Victofla
watershed ProductiOn enVIronments assocIated WIth small holder daIry farms m Kenya
(Wheat, Tea, Sheep, HortIculture, Coffee, and Coast DaIry) were projected across the
basm and sImulatIon modehng conducted on forages and crops from representatIve farms
m each zone, The gray regIOns represent envIronmental condItIons that are not mdicative
of current small holder daIry productIOn enVIronments and were systematIcally sampled
WIth a GPS umt usmg rapId appraIsal methods for assessmg land cover/compOSItIon The
resultmg hydrologIcal output from the EPIC model on croplands and the PHYGROW
models on grazmglands WIll be hnked WIth the SWAT basm scale hydrology model to
mvestIgate whole basm Impact of technology mtensification The methods form the
foundatIon for methodology for lmkmg economIC and envIronmental models across flver
basms
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Figure 3 Conceptual VIew of vrrtuallandscapes A vrrtuallandscape IS a land area havmg
sunIlar sotls~ vegetatl0n~ clunate, and productIOn management In thIS example~ If the SOlis,
weather gnd, vegetatlon~management themes are merged together~ SIX vrrtuallandscapes are
created These vrrtuallandscapes would then form the basIC umt for forage and crop sunuiatton
modelmg These StmUlatIOn model outputs can then be lmked or routed to adjacent vIrtual
landscapes, thus formmg the basIS for basm and sub-basm tmpact assessment

65 Global Project



of weather-mduced crop and lIvestock yIelds and resultmg economIC and envIronmental
responses

Common Modelmg EnvIronment

The use of an mtegrated sUIte of economIC, envIronmental and socIOlogIC models for
Impact assessment mtroduces a potential complexIty that can lImIt the utilIty of the
methodology ThIS becomes partIcularly Important as consIderatIOn IS gIven to makmg
these models aVailable to partners and customers wIth lImIted computmg capacIty ThIS
has led to the development of a set of software called the Common ModelIng
EnvIronment (CME) A fully functIOnal verSIOn of the CME has been developed (but not
beta-tested) It allows lmkages of models eIther on standalone computers or Via the
Internet The CME allows placement of computer models m a web-ready enVIronment
that users can use wIthout havmg to learn the mtncaCIes of the model CME IS desIgned
so that pnmary functIOnalIty of the model remams mtact whIle the CME manages the
mterface between the user and the model Legacy model analyses (those analyses
conducted throughout a gIven proJect) can be retamed on both local and remote servers
Cntical attnbutes of the model can then be desIgnated and changeable VIa a JAVA
mterface over the Internet or local host The model can be exercIsed and results returned
to the user CME offers users a mechamsm to capture past analyses and explore cntical
attnbutes of the model run CME also mimmizes trammg needs and leads to greater
sustamabilIty of the use of the models Users can assess models that are mamtaIned at
"centers of excellence" wIthout hIghly trained computer programmers/analysts

A test was successfully conducted where selected runs of EPIC (a crop SImulation
model) and PHYGROW (a grazmg land model) were sImultaneously run on two servers
at separate locatIons (College StatIOn and Temple, Texas) (FIgure 5) After thIS test was
completed, a large sOlIs database was mstalled on another server and both models shared
the same SOlIs database to complete theIr runs After these tests were completed,
enhancements have been made to the functIOnalIty of the system to allow It to run
sImultaneously on both a local PC (laptop or desktop) and a remote server (UNIX, NT,
etc) Smce the system IS neutral to the type of server operatmg system, It IS possIble to
develop a dIstnbuted modelIng enVIronment capable of shanng dIstnbuted databases to
support those models VIa the Internet Further testmg of the system WIll take place m
mId-July WIth FAO's World Agncultural InformatIOn Center (WAICENT) to help
determme ItS role delIvery of analytIcal models under the FIVIMS umbrella as part of the
FAO mformatIOn system
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Rivers/Streams
Virtual Landscapes ---...

Administrative Boundary.---/
FIgure 4 Conceptual VIew ofhow complex vlrtuallandscapes can be reconcued along
admmistrative boundanes for economIC analyses, or along watershed boundanes for
envIronmental Impact projectIons An mtegrated framework of thIS type WIll allow
regIOnally synchronIzed analyses of weather-mduced crop and lIvestock yIeld varIations, and
the econOffilC and envlfonmental responses resultmg from these
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Figure 5 Example output from the Common Modelmg EnVIronment (CME) where two models
were run sImultaneously from separate server locatIons over the web from a remote 10catlOn
Currently, the EPIC crop SImUlatlOn model and the PHYGROW grazmgland SImUlatIon model
have been mtegrated and can share a solIs database located at another server locatIon The CME
system IS deSIgned to allow models to be added by the model developer usmg the toolkIt
proVided by the Center for Natural Resource InformatIon Technology (CNRIT) The mtent of
CME IS to allow legacy models to be placed on lme WIth no modlficatlOn to eXltmg code and be
fully controlled by the model developer
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Over time, these models wIll be mtegrated to allow transfer of one model's crItical
functions to that of another model ThIS latter goal reqUires that all of the crItical models
be placed on lme and functIOnal mteractIons designed A complete deSCrIptIOn and
download SIte for the current verSIOn of CME can be found at http Ilcnrit tamu edu/CME

Future Plans
The development of a proposal for external fundmg WIll be done jomtly wIth FAD, as
noted m the precedmg sectIOn

The same methodology WIll be used to exerCIse the watershed level SUite of models to
estImate the Impact of hypothetIcal scenarIOS m whIch an overall mtensIficatIOn of the
entire agrIcultural sector (multiple crops and lIvestock) to meet projected demands
resultmg from populatIon mcreases ThIS WIll serve to evaluate the utIlIty of the models
and IdentIfy areas for Improvement m future years

Currently, we are workmg on Improvmg the "Model-to-JAVA" mterface process,
allowmg greater fleXIbIlIty to accommodate dIfferences m umts between models,
Improvmg graphmg functIOns, accommodatmg spatIal functIOns, and Improvmg fIle
management Issues The goal of thIS effort IS to allow the full SUite of Impact assessment
models used m the Global DeCISIon Support Systems to reSide m CME

AddItional watersheds WIll be evaluated m the out-years of the current SANREM II
agreement ThIS WIll mclude watersheds m ASia, pOSSIbly mcludmg an evaluatIOn of the
Impact of alternative management strategies for the ManupalI watershed (to be
conSIdered WIth the South East ASIa RegIOnal Program) There may also be opportumty
to apply these models m the collaboratIOn WIth the West AfrIca Project for the NIger rIver
m the MOpti regIOn of Mall
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Development of Economic and BIOphysical Models

Introduction
Models developed for domestIc purposes wIll be modIfIed for applIcatIon to developmg
world agnculture and natural resource scenanos where appropnate Models developed
speCIfIcally for applIcatIon to developmg country scenanos WIll be developed where
necessary The general approach IS to develop models wIth broad utIlIty by constructmg
general analytIC frameworks wIth SIte speCIfICIty proVIded by varymg mputs Expenence
wIth the current USAID grant to Texas A&M has shown thIS to be a practIcal and
workmg methodology

BIophySIcal models are used to estImate the performance of crops or lIvestock m
SItuatIOns where expenmental data IS lImIted or absent or where extrapolatIOn of the use
of new technology to geographIcally eqUIvalent locatIOns IS bemg made These models,
along wIth GIS based mformation on natural resources and other factors related to
productIOn of food and fIber are bemg developed for use m estimatmg performance gIven
the mtroductIOn of new technology or polIcy Examples of bIOphySIcal models mclude
the ErOSIon ProductIVIty Impact Calculator (EPIC) - whIch deals wIth effects of farmmg
practIces on YIeld, erOSIOn, and chemIcal runoff (among others) , PHYGROW - a multI
speCIes plant growth/runoff model deSIgned to address ammal stockmg rates, and
NUTBAL - whIch charactenzes the Impact of changes m envIronment, nutnent mtake,
genetIcs, and feed mputs on ammal products productIOn

Methods for better charactenzatIOn of the vanables that relate to enVIronment and natural
resource management are needed for all aspects of the SCIence m thIS area Development
of the GDSS WIll be enhanced m thIS area through collaboratIons WIth other players, such
as the Interdepartmental Workmg Group on the CCD m FAO

The Agncultural Sector Model (ASM), provIdmg mteractIOn among commodItIes and
otherWIse reflectmg the total agncultural sector m a gIven country, IS a necessary
component of the SUIte of models bemg developed by Texas A&M Methods to
streamlIne the development of these models to facIhtate mUltmatIOnal Impact assessment
are bemg developed EconomIC models, m addItIon to the agncultural sector models,
mclude rural household and farm models denved from the Farm Level Income and PolIcy
SImulatIOn Model (FLIPSIM) whIch SImulate the economIC performance of IndIVIdual
farms m response to changes In polIcy or technology The model predIcts changes In
probablhty of economIC surVIval, changes m debt, and capItal hqUIdity In response to
IntroductIOn of new technology or polIcy Other household level models used m preVIOUS
studIes prOVIde outputs WhICh Include an mdex of vulnerabIhty, net food surplus, mdex
of moblhty, eqUIhbnum values for resource allocatIOn, and household productIon to
maXImIze profIt and mInImIZe cost

Objective 6 Develop and demonstrate the utilIty of bIOphySIcal models to estimate
performance of crop and lIvestock speCIes under developmg country
condItions
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Method
Usmg Impact assessments m developmg countnes as test platforms, extend eXlstmg or
develop new bIOphysIcal models that mImIC the functIOn of the crop or lIvestock specIes
and predIct the mteractIOn of key vanables m crop and crop-hvestock systems for use as
mput to other economIC and envIronmental models m the Texas A&M portfolIo Such
systems typIcally mclude germplasm, management practIces, natural resources,
purchased mputs, and pest management

Output
CapabIlIty to accurately predIct the performance of crop or crop-lIvestock systems and
thelf component parts m geographIcally eqUivalent SItuatIOns based on SIte specIfIc
expenmental and demonstratIOn results

Progress
Research reported under the next actIvIty on GIS and spatIally explicIt analysIs was
Imtlated under a separate USAID grant and has been contmued under year-one of
SANREM II ThIS research establIshed a spatial framework for representmg yIeld and
yIeld vanabilIty across provmces crop, forage, and hvestock productIOn These results, m
turn, allowed development and apphcatIOn of bIophysIcal models at two levels needed to
fully exerCIse related economIC models Progress on bIophysIcal model development IS
reported m thIS sectIOn of the report

ThIS sectIOn of the report descnbes how spatial stratifIcatIOn procedures were lmked to
bIOphysIcal models whIch were then used as mputs to economIC models at two levels of
scale These are (l) use of bIOphysIcal models at provmcIaI and natIonal levels to provIde
mput to economIC models of the overall agncultural sector level at natIOnal and regIOnal
levels and (2) provIde mput to farm level economIC models to assess Impact and nsk on
representatIve farms wlthm productIOn zones ThIS research was also begun under a
prevIOus USAID grant and extended under SANREM

The Agncultural Sector Model (ASM) developed for Mah and Kenya reqUires mput
about each component commodIty, mcludmg cost of productIOn, yIelds of mdlvldual
commodIties, and land use devoted to these commodIties The model computes
quantItIes and pnces of commodItIes produced at natIOnal and provmcIallevels and the
ShIftS m land use resultmg from economIC advantages related to new technology or
pohcy affectmg one or more commodIties Where data are madequate or mIssmg,
bIOphySIcal models are used to estimate these mputs Developmg needed mputs to the
ASM for the lIvestock sector presented the greatest challenge for bIOphysIcal modelmg
because estimates are needed not only for ammal numbers and products but for the
related forages upon WhICh lIvestock depend and land use and forage productIOn related
to theIr productIOn In most developIng countrIes, lIvestock are partIally supported from
land that IS owned or controlled by mdlvlduals WIth the remaInder of forage beIng
proVIded by off-SIte harvest of roughages and purchased concentrates

Reasonable estImates of crop land area eXIst, but knowledge of land supportmg ammals IS
very lImIted To proVIde thIS needed mput, a method was deVIsed usmg a combmatIOn of
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the NutntIOnal Balance Analyzer Program (NUTBAL) and a new Excel spreadsheet call
"LA.ND DEMAND" NUTBAL was used to predIct regIOnal herd demands, nutnent
reqUIrements, and meat/mIlk yIelds A new verSIOn of the model (NUTBAL PRO) was
developed and has undergone alpha testmg and possesses many new features to enhance
the Impact assessment process, mcludmg mIlk partitIomng, protem partitIOnmg, and
effect of paraSItes Other features that were upgraded were the addItIOn of more breed
type productIon attnbutes and Improved envIronmental stress algonthms (Stuth et al
1999)

GIven estImates of mtake needed to produce the measured amounts of mIlk, meat, and
other ammal products, and knowledge of numbers of ammals by geographIC area from
populatIOn estImates, a method was developed to estImate the amount of land needed to
produce the forage reqUIred to support the vanous kmds of lIvestock present m an area
Once mtake was determmed by major breed and class, representatIve herd structures
were defmed and mtake "per head" of an average ammal was denved DIstnct level
lIvestock populatIon estImates were then acqUIred and spatIally dIstnbuted accordmg to
envIronmental productIon zones The LAND DEMAND program (FIgure 6) allowed
representatIOn of a lIvestock populatIOn and ItS mean annual mtake, resultmg m an
estImate of total forage/fodder demand m a dIstnct Based on expert opmIOn and
lIterature, mean annual dIets were aSSIgned to the total mtake to determme how much dry
matter would be consumed for each forage/fodder type Each forage/fodder type was
then aSSIgned a mean dIstnct level productIOn (kg/ha) and the level of harvest effICIency
(percent of annual productIOn actually consumed) to denve the necessary land area to
support the demand The computed hectares of forage/fodder needed to support the
demand was compared WIth eXIstmg land cover assessment m the dIstncts to assure that
computatIOns were withm tolerances for the area These land area values and
forage/fodder yIelds were proVIded to ASM as well as the lIvestock populatIon
reqUIrements for dry matter, protem and energy ThIS methodology along WIth the
analytIcal tools IS undergomg refmements

To prOVIde mput to economIC models that assess the Impact of technology and polIcy on
survivabIhty and nsk at the farm level, a method of stratIfymg regIOns mto envIronmental
productIon zones and selectIOn of representatIve farms was deVIsed A populatIOn of
farms was surveyed for mimmal productIOn attnbutes, subjected to cluster analySIS and a
representatIve farm selected from each cluster for mtensive mterviews These mterviews
denved the necessary mput data for the economICS analySIS WIth the Farm Level Income
and Pohcy SImulatIOn Model (FLIPSIM - see next sectIOn) and IdentIfIed crops and
forage types to be run m the EPIC crop model and PHYGROW grazmg land model
SImulatIOns were run for each major crop and forage resource type usmg 20 years of
hlstoncal weather sequences from the World MeteorologIcal OrgamzatIOn (WMO)
statIons and modal SOlI senes for each envIronmental productIOn zone (FIgure 7) Means
and standard deVIatIons were generated for crop and forage yIelds to allow nsk
assessment m FLIPSIM and to establIsh fmanclal nsk of representatIve productIOn
systems at the farm level across envIronmental regImes New techmques m
extrapolatIOn of weather data usmg weather generator coeffICIents from the WMO data
sets to areas withm denved envIronmental zones were deVIsed and are undergomg
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Figure 6 Process flow for determmmg the necessary amount of land by major forage, fodder
and concentrate source to support lIvestock m stratlfied zones ofa countty The LAND
DEMAND deCISIon support system was developed to support productIOn, arumal
nutntlon/demand, and land constramts m the Agncultural Sector Model
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Figure 7 BlOphysical models (PHYGROW, EPIC) were used to sImulate forage and crop
growth withm small holder darry productiOn envrronments m Kenya Usmg 20 years of
clImate data from WMO stations withm the producnon enVIronments and corrected for
temperature differences due to elevatlOnal mfluence, spanally explIcIt forage and crop yIelds
were determmed These Yields are then used to develop spatially synchronIZed yIeld
probablhtles needed for economIC nsk analyses m FLIPSIM and ASM In thIS example,
yearly productIon ofNapIer grass IS shown for several small holder darry productIon
envIronments
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contmued refinement Vanous "states of nature" (sources of varIance) are bemg
IdentIfIed and analyzed m the Agncultural Sector Model addmg a stochastIc component
and allowmg more dynamIc assessment of the Impact of technology and polIcy at the
sector level

Lmkmg grazmg land forage productIon models WIth ammal productIon has been
IdentIfIed as a major need for mtegratIOn of bIophysIcal responses wIth economIC models
Lmkmg two models such as PHYGROW and NUTBAL wIll reqUIre a long term, yet
fruItful mvestment In the mtenm, the use of the forage value mdex (FVI) produced by
PHYGROW sImulatIOns was tested to determme If It could be used to predIct annual
ShIfts mammal performance (offspnng crop, weamng weIghs, mIlk) (Lee 1999) It was
determmed that key producers m a specIfIc regIOn could be placed m a focus group and
come to a consensus as to how ammal performance varIes from one year to another ThIS
heunstIcally derIved data IS then lmked WIth varIabIlIty m PHYGROW's FYI for the
appropnate response penod for each varIable (e g The average FYI for the penod from
bIrth to weamng affects weamng weIghts) Once thIS relatIOnshIp IS denved, the model
then generates destocklrestock deCISIOns and ammal performance changes throughout the
sImulatIOn perIod based on forage supply and FVI flux, respectIvely, for each speCIfIed
response penod ThIS mechamsm allows mtegratlon of local knowledge WIth complex
bIophySIcal models, capturmg the human deCISIon process m the sImulatIOns

Future Plans
Out of thIS process, the PHYGROW model IS bemg modIfIed to accommodate a new
dynamIC, landscape modelmg scheme A hIerarchIcal structure IS bemg added to the
system to allow more complex, spatIally coherent analyses to be conducted and allow
Improved support of the economIC and envIronmental assessment process

Plans are bemg formulated to lmk NDVI and ramfall estImates (derIved from cold cloud
duratIon) Imagery WIth predIcted VarIatIOns m FYI of vIrtual landscapes synchromzed
WIth the appropnate gnd Image If thIS proves successful, It WIll afford a mechamsm to
lInk human rule bases WIth remotely sensed data usmg bIophySIcal models We feel that
thIS methodology could constItute the next generatIOn of methods to allow purSUIt of
more easy to-use multIple-scale Impact analyses Our challenge IS to understand the
lImItatIons of each tool used m Impact assessment and then deVIse mechamsms to use
more heunstic or soft systems to support weaknesses m our hard systems at the
approprIate level and scale

As noted above, there WIll be a contmumg refmement of these methods Contmumg
research WIll be done to refme the capabIhty to hnk bIOphysIcal, envIronmental and
economIC models As the FIVIMS-GTOS-CCD PIlot studIes m Mall and Kenya are
ImtIated, these models WIll be CrItIcal OpportumtIes WIll be explOIted to mcorporate
Improved mdIcators of envIronmental health and natural resource management by
relatIonshIps WIth partners
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Objective 7 Develop or adapt and demonstrate the utIlIty of econOmIC models to
estImate the Impact of mtroductlOn of new technology or polIcy
affectmg the food, agriculture, and natural resource agendas for
developmg countries

Method
A streamhned approach to developmg country level agncultural sector models WIll be
developed EXIstmg models such as FLIPSIM WIll be adapted for household or farm level
economIC analyses to reflect the Impact of new technology or pohcy optIOns EconomIC,
bIOphySIcal, and georeferenced models wIll be mtegrated to predIct the adaptabIhty of
new technology to other locatIOns

Output
The capabIhty to prOVIde credIble agncultural sector models for developmg countnes
WIll facIhtate ongomg analySIS for FNIMS, GTOS and other natIOnal, regIOnal, and
global Impact analyses Development of farm level models and econometnc models as
needed for natIonal, regIOnal, and global analySIS WIll permIt an estImate of Impact m
modal farms across dIfferent agroecological zones

Progress
In research sponsored by a related USAID grant, agncultural sector models and farm
level economIC models were developed and evaluated for Mah and Kenya at natIOnal and
provmcial levels Results from thIS analySIS are summanzed m FIgure 8 ThIS was part
or a larger effort to develop a SUIte of mtegrated models for Impact assessment The
methods for mtegratIOn of models are summarIzed m FIgure 9 The InItIal studIes
evaluated mtroductIOn of new technology from research supported the Global Bureau
emanatmg from the INSORMn.. CRSP and the InternatIonal LIvestock Research InstItute
(and thelf natIOnal partners) ThIS proVIded a "proof of concept" for the mtegrated SUIte
of methods Work under SANREM nyear-one has mvolved extendmg methodology and
acqumng data for developmg country studIes Year-two WIll see the apphcatIOn of these
models and data to speCIfIC case studIes m MalI and Kenya

Under SANREM n, these models are bemg refmed and prepared for apphcatIOn m
FIVIMS-GTOS-CCD PIlot StudIes and m collaboratIOn WIth regIOnal SANREM projects
Methods are also bemg developed to lmk the Global Agncultural Sector Model (GASM)
descnbed under the fIrst actIVIty of the GDSS effort to natIOnal and regIOnal studIes usmg
models developed In thIS part of the effort

A computenzed way of effICIently mterfacmg crop mIX results from a sector model WIth
the hydrology/watershed SImulator SWAT was developed (Atwood et al 1999) The
resultmg system was apphed to two UnIted States case studIes one mvolvmg mtroductIOn
of a new set of crop vaneties and the other mvolvmg changes m natIOnal soIl
conservatIon pohcy
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FIgure 8 Multiple-commodity consumer, producer and total socIal welfare economIC lmpact
at upper threshold adoption rates of unproved productlOn technologIes for small holder darry
m Kenya as determmed by the AgrIcultural Sector Model As we see m many illstances,
Improved technologies tend to benefit consumers and total SOCiety whIle producers who are
non-adopters or late adopters of lmproved methods of productlOn tend to not benefit
mnovatlOns m new productlOn technologIes The bars represent absolute value m shlllmgs
whIle the percent values ill brackets represent the percent change from current adoptIon rates
of technologIes

77 Global Project



Virtual Landscapes
Representative Farm 2

Type Small Holder DairY

Production Environment Coffee

.........-1 Crops Maize, Coffee, Bean Intercrop

Forages Napier grass, Desmodlum

Products Milk, Maize, Meat

I
Representative Farm Data

Sector Models
• Assets & debts

• ASM • Crop, livestock, & dairy enterprises
..J BUdgets

~
..J Historical yields
..J Program histories

~1 FLIPSIM Technology

Projections 10 year analysis of Changes
• price and yield risk

+- !,...• Prices • production
• Technology • marketing
Changes • costs and receipts

• financing debt
• machinery replacement

~
Financial Summaries for Representative Farms

• Income Statement
• Cash Flow Statement I P(x)

~J1• Balance Sheet
• Income Tax Summary
• Probabilities of

..J Solvency

I!J..J Economic success
..J Growth in net worth

~
Clientele Groups

• Research
Organizations
• Government
• Extension
• Farmers

Figure 9 A styliZed VIew of the relatIOnshIp between vrrtuallandscapes, representatIve farms,
and the FLIPSIMS economIC model Withm each vrrtuallandscape, representative or average
farms are chosen for m-depth surveys regardmg mcome, YIelds, sales practIces, farm
management practices, etc ThIS InfOrmatIOn IS used to parametenze the FLIPSIM model and
also to establIsh the management practIces needed for the biOphysical models BIOphYSIcal
models are then used to snnulate forage and crop yIelds, and varIablhty ofvarIOUS technology
smtes over time, and these are mput mto FLIPSIMS for economiC rIsk analyses
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Many frameworks have and are bemg used for technology appraIsal The consequences
of the assumptIOns behmd these alternatIve technology evaluatIOn frameworks were
exammed ThIS was done m the context of pestIcIde restrIctIOns m U S agrIculture In
partIcular the wIthdrawal of two pestIcIdes was InvestIgated permIttIng the substItutIon of
other technologIes m theIr place DUrIng thIS study we exammed what would happen If
one conSIdered versus Ignored natIonal prIce and multIple commodIty effects One
method InvestIgated Involved the spreadsheet-based technology appraIsal framework as
has been made popular by JulIan Alston, George Norton, PhIl Pardey, and others versus
usmg our multI regIOn/multI commodIty economIC appraIsal technology We generally
found that our appraIsal technology raIsed the benefIts due to the consequences In other
markets and had great ImplIcatIOns for the estImatIOn of changes In mcome dIstrIbutIOn
(McCarl, SchneIder and Chen 1998)

In collaboratIOn wIth natIOnal partners, data collectIOn for sector and farm level economIC
modelIng studIes In countrIes adjacent to Kenya and MalI are well along and WIll be
completed by September 1999 ThIS WIll permIt completIOn of research to develop
methods for defInmg spatIally eqUIvalent areas for technology applIcatIon across multIple
countrIes (Jomtly supported by SANREM and another USAID grant) ThIS WIll be done
usmg a mIxture of EPIC SImulatIOn results, GIS-based land SUItabIlIty IdentIfIcatIOn, an
econometrIc model of land allocatIOn and our applIed results In the countrIes WIth
detaIled models

SubstantIal efforts were devoted to mterfacmg the EPIC crop SImulator WIth a sector
model Once developed thIS approach would be usable WIth any of the sector models
developed under thIS project

A major methodologIcal questIon bemg mvestlgated m the study mvolves sector
modelIng under rIsk ThIS IS bemg pursued smce technology adoptIon and reactIOns to
polIcy changes are mfluenced not only by average condItIOns but also by tImes of scarCIty
and tImes of plenty Often people focusmg on the appraIsal of productIOn enhancmg
technology conSIder productIon mcreases to be good for agrIcultural producers whIle
productIOn defICIts are Judged bad However from an aggregate country WIde market
standpomt If demand for food IS faIrly melastlc then exceSSIve productIOn often means
prIce collapse whIle shortage m productIon often means mcreased prIces ThIS has large
ImplIcatIOns for the appraIsal of producer mcomes and consumer food expendItures
Producers may be unWIllIng to adopt productIon enhancmg technologIes gIven theIr
experIence WIth prIce collapse Thus, rIsk IS an Important factor m appraIsals of
technology adoptIon and polIcy ThIS IS of ObVIOUS concern m establIshmg polIcy
TechnologIes may well be needed whIch allow goods to be stored from tImes of plenty to
tImes of defICIt to level out pnces, mcome vanabIhty and food expendIture vanabIlIty
The stochastIC sector modelIng component of our project IS bemg pursued both m terms
of country models and global ASM

MalI has a dramatIcally varIable weather pattern Ramfall ranges from 600 to 1200 mm
per year LIttle lITIgatIOn IS used Such varIatIon m weather causes substantIal crop yIeld
varIatIon Therefore, uncertam yIeld dIstrIbutIons for both eXlstmg and newly developed
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technologIes are relevant m consldenng technology adoptIOn along wIth farmer attItudes
toward nsk The Mall sector model mcludes a yIeld dlstnbutIOn separated mto fIve states
of natures based on observed ramfall patterns The model determmes pnces WhICh
depend on ramfall events ThIS allows us to depIct reaction to pnce collapse and pnce
mcreases mduced by the weather

YIeld uncertamty was also mcluded m the Global ASM model In that model, regIonal
crop yIelds m both the U S and the world vary by weather event In tum global ASM
was used m appraIsmg the value of Improved ENSO predICtion SkIlls The major
fmdmgs are

• When uncertamty IS mcorporated m the form of alternative event strengths gIven an
ENSO phase, the estImated value of provldmg producers WIth ENSO phase
mformatIOn IS raIsed by almost a factor of three relatIve to Just consldenng pomt
estimates of ENSO phases (Chen and McCarl)

• When ENSO senSItivIty m the rest of the world IS consIdered the value of provIdmg
ENSO mformatlon to producers IS mcreased by about 10 percent relatIve to an
analysIs of U S only benefIts

• When more refmed fIve phase ENSO mformatIOn IS proVIded as opposed to the
current three phase mformatlon we fmd almost a doublmg m the value ENSO
mformatIOn

Future Plans
Model refmements done m year-one and data bemg collected m Burkma Faso, Senegal,
Uganda, and Tanzama WIll be used to evaluate optIOns for technology adoptIon or
consequences of polIcy optIons m Mall and Kenya pIlot studIes on FIVIMS-GTOS-CCD
as descnbed below

Further development of computenzed mterfaces between economIC, bIOphysIcal, and
envIronmental models wIll be developed and evaluated
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GIS and Spatially ExplIcit AnalysIs

IntroductIon
The spatIal charactenzatIOn tool (SCT) and Almanac CharactenzatIon Tool (ACT) are
bemg developed to prOVIde mterconnectmg lInkages or mformatlon flows through WhICh
detaIled SImulatIOn models can be effectIvely mterfaced WIth spatIal data and the outputs
delIvered for less detaIled SImulatIon (other models m the GDSS) It WIll serve as both as
an output VIsualIzatIon tool and mternal data base mput orgamzer The SCT WIll be a
GIS applIcatIOn tool WhICh accesses gndded envIronmental data, pomt data, and vector­
based mformatIOn The tool proVIdes a SUIte of querymg capabIlItIes aImed at the
charactenzatIOn of agncultural and agroecologIcal enVIronments It operates WIth Arc
Info and Arc VIew as GIS engmes

The SCT/ACT are bemg developed for use at the onset of GDSS analyses to scope the
problem and defme mputs to other models It also functIons to lmk and faCIlItate IteratIve
mteractIOns between models In the SUIte and fmally serves to Interpret the spatIal
projectIOns of outputs from one level of scale to another In SANREM II, the ACT WIll
be further developed and expanded, lmked to WINDISP 3 to acqUIre NASA and NOAA
data and then used as part of the total mteractIve GDSS

Objective 8 Develop and demonstrate the utilIty of a georeferenced framework for
models, mformatIon systems and analytic procedures (Spatial
CharacterIzation Tool -SCT and Almanac CharacterIzatIon Tool ­
ACT) These tools will be expanded to a multi-regIOnal and
(ultimately) global scale provIdmg methods to make projections of the
utIlIty of research products to other geographically Similar areas

Method
Further development of the SCT and ACT and related software WIll be done through the
use of case studIes on new technology or polIcy optIons WIth mtegratIOn of thIS WIth the
other elements of the Texas A&M portfolIo Advances m state of the art methods of
analySIS and dIsplay of InfOrmatIon WIll be mcorporated mto the SCT as WIll an expanded
capabIlIty for statIstIcal treatment of mput and output data

Output
Expanded use of the SCT WIll be central to the abIlIty to extrapolate research and
demonstratIon results to other locatIons It WIll proVIde a capaCIty to develop Input to
other economIC and bIOphySIcal models as well as extend and dIsplay outputs of these
models to other scenanos It WIll proVIde a framework for storage and management of
both raw and foundatIon data for ongomg analySIS and a focal pomt for mteractmg
vanous models m the Texas A&M SUIte

Progress
The SCT was developed WIth support from several precedmg USAID grants Its
development has contmued In year-one WIth partIal support from SANREM The ACT
has been more recently developed WIth substantIal support from SANREM II m year-one
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The general templates for the SCT and ACT have been developed Research IS
contmumg to apply these methods to the specIfIc studIes underway m SANREM II The
ACT WIll be partIcularly useful as a delIverable to developmg country customers because
of the relatIve ease m ItS use

Charactenzatwn Tool Development
Accurate IdentIfIcatIOn and charactenzatIOn of productIon zones and potential productIon
zones are key to the development of the GOSS New opportunIties eXIst to greatly
Improve the mechanIsms for charactenzmg agncultural pOSSIbIlItIes GIS tools empower
mnovatIOns that buIld upon tradItional "agro-ecologlcal" models whIch rely on static
zones, analog reproductIOn technology, and fIxed crop-envIronment relatIOnshIps These
tools use GIS technology, Iterative and dynamIC processes, and mterpolated spatIal data
to allow the user to select boundary or 'dlscnmmatmg' crItena WIth the output then
UnIquely reflectmg the user deCISIOns These more dynamIC tools enabled the
charactenzatIon of target areas to be greatly, and rapIdly, enhanced

CharactenzatIon IS not a smgle or sImple process wlthm the framework of the GOSS
SpatIal databases need to support a varIety of efforts that range m scale from broad areas
based upon polttIcal boundarIes to 'vIrtual landscapes' necessary to prOVIde functIOnal
mput data to SOphIstIcated daily tIme-step models The role of the characterIZatIOn effort
ranges from actIvItIes that are analogous to SImply 'archIval' to proactIve steps provldmg
mterpolated mformatIon to statistIcal assessments and use of SImulatIOn models

A key capabIlIty wlthm the GOSS IS the use of the charactenzatlon concept to proVIde a
spatIally coherent sampltng frame ExplOItmg thIS opportUnIty IS the baSIS for
conSIderable effICIencIes wlthm and between component models wlthm the GOSS A
spatIal sample frame may be reqUIred to rapIdly assess a polttIcal regIOn to fIlI-m mlssmg
data for an Agncultural Sector Model A spatial samplmg frame can also be employed to
organIze data collectIOn strategIes for long-term mOnItonng SItes The Ideas mherent to a
spatIal frame are based upon the lmk between multIdlSClplmary data at multIple
resolutions used m combmatlon to mcrease the knowledge base pnor to a data collectIOn
effort The GOSS development has used a spatIal sample frame m a 'virtual' mode to
assemble necessary mformatIOn across many environments for the smallholder dairy
work m Kenya Results from these environmental transects were then extrapolated out of
Kenya and mto TanzanIa and Uganda A spatial frame was then employed m a rapid
appraisal mode to check the valIdIty of the envIronmental categones To answer speCIfIC
questIOns about productIon m a speCIfIC area, both fIeld VISItS and mteractIOns WIth local
experts were made more effiCIent The feedback from thiS fIeld actIvity Improved the
'charactenzatIOn' database, whIch IteratIvely Improves the spatIal samplIng frame ThIS
key spatIal samplIng capabilIty has another Important and mherent attnbute All data
from each IteratIOn are recorded and stored by locatIOn, thus bUIldmg an acceSSIble
database for future mvestlgatIOns (and mvestlgators)

SpatIal samplmg IS further utIlIzed when lInked to crop SimulatIon models Crop
SImulatIon models offer an untapped source of hIghly speCIfiC analytical capabIlIty m
evaluatmg germplasm - enVIronment mteractIons Lmked to spatIal data, a crop
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sImulatIon model can characterIze the spatIal extent of the adaptatIon zone for a specIfIc
germplasm whIle provldmg detaIled mformatIOn unavaIlable through any other
mechamsm except a maSSIve (and prohIbItIvely expenSIve) fIeld trIal experIment The
results of thIS method (lmkmg a crop sImulatIon model to spatIal data for eastern Afnca)
provIde an example of a powerful new Idea for ecosystem characterIZatIOn IdentIfymg
'SImIlar' areas based upon dynamIc envIronmental mteractIOns Other uses of the same
method have been employed m developmg the GDSS to proVIde mput mformatIOn to
AgrIcultural Sector Models, and usmg a bIophysIcal model to proVIde the mean yIelds for
an economIC assessment

Under non-SANREM sponsorshIp, the Blackland Research Center offICIally released the
SpatIal CharacterIZatIOn Tool or SCT ThIS ArclInfo (GIS software by ESRI­
EnvIronmental System Research InstItute) based product was our fIrst publIshed package
of spatIal data, query and access tools, VIsualIzatIOn software, and contammg lImIted
analytIcal processes The reqUIrement for use of ArclInfo restrIcts the use of thIS package
to well-endowed GIS umts, but more than 350 copIes of the software were maIled to
researchers on all contments save AntarctIca The SCT contamed mformatlon on Afnca
and subsequent evaluatIon of ItS use shows the SCT supportmg publIcatIons m human
and lIvestock health, agncultural charactenzatIOn, and for natural resource management

TechnologIcal mnovatIOn m software led to development of tools SImIlar to the SCT but
whIch can operate on PCs and WIthout the need for expenSIve proprIetary lIcenses ThIS
software package named "Almanac" has been applIed to for 11 Afncan CountrIes and one
state m the USA (Texas) (Corbett et al 1999) We often structure our m-house data to
be used by the SCT as a precursor to portmg mformatIOn to the ACT The ACT,
however, WIth ItS large user base, IS rapIdly evolvmg mto a powerful analytIcal tool as ItS
archItecture IS far more open to thIrd party enhancements than IS the SCT's more hIghly
structured, ArclInfo-based orgamzatIon

The ACTs are based upon a modular, component archItecture whIch enables conSIderable
fleXIbIlIty m data access, VIsualIzatIOn, and m potentIal analytIcal processes Early
products have emphaSIzed spatIal data management, query and access to those data, and
VIsualIzatIon of them Efforts presently underway have begun to emphaSIze more of the
emergmg analytIcal capabIlItIes of the spatIal SCIences At present, the ACT contams up
to four separate, but lInked, modules

SpatIal Tools the spatIal tool's module IS the backbone module to the ACT Data
VIsualIzatIOn and access are emphaSIzed Querymg capabIlIty mcludes the
IdentIfIcatIOn of all areas based upon a user selected set of cntena as well as
exammation of data descnbmg any selected pomt Custom quenes can be bUllt
mteractIvely and statistICS descnbmg any selected zone are proVIded

Weather Reporter the weather reporter accesses daily meteorologIcal data and
proVIdes VIsualIzation and export tools Development of the weather reporter
module IS rapIdly evolvmg as demands for exammatIon of daIly data are growmg
both for support to daily tIme-step SImulatIOn models but also because of the
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Increased emphasIs on nsk assessment In the face of greater vanabIlIty In
macro-clImatlc events (EI NInO etc) (Colhs and Corbett 1999a, Colhs and
Corbett 1999b)

Database Query Tool The database query tool IS a genenc package developed
InItIally to dehver summary InfOrmatIOn from yIeld tnal nursenes supphed by
CIMMYT (InternatIOnal MaIze and Wheat Improvement Center) Though
contaInIng few advanced capabIhtIes, the desIgn IS robust enough to support
records from any source In whIch a date and senes of observatIOns are Important
(It remaIns necessary to locate the observatIons - use of GPS IS supported) A
specIfIc example of future utIhty of thIS module wIll be ItS support of the
LIvestock Early WarnIng System (LEWS), a USAID CRSP (CollaboratIve
Research Support Program) effort to mOnItor hvestock health For the GDSS, thIS
module lays a foundatIOn for the storage and access of any POInt observatIOn data,
from hvestock to daIry and human health (Corbett and Stuth 1999)

Document Module a dIgItal 'hbrary' has been bUIlt to support a WIde range of
documents ThIS technology IS effectIve In supportIng ongoIng research actIvitles
as great volumes of wntten matenal can be provIded to large groups anywhere In
the world for a nommal cost (typIcally the cost of copyIng a CDROM)

ContInued development of the ACT WIll expand not only Into addItIonal modules but also
the capabIhty of the present modules For example, efforts supported In part by
SANREM II have led to the development of technIques to lInk results of crop SImulatIOn
models to economIC models These area averages from pomt SImulatIOn models reqUIre a
systematIc process WIthIn the spatIal samplIng frame A module IS beIng deSIgned to
handle the many steps needed to move from IndIVIdual bIOphysIcal data layers through
the crop SImulatIOn model, Into an area average by pohtIcal regIOn, through an
agncultural sector model and then back to the SpatIal Tools (already bUIlt) to evaluate the
output of the economIC assessment

The concepts embodIed m the ACT (ease of data access alone IS a key charactenstic
necessary to the effICIent actIVItIes of a multIdiSCIphnary team) form one of the pIllars of
the deSIgn of the overall GDSS There IS a broad SUIte of models employed In the GDSS,
each WIth hIghly sophIstIcated rules for use and InterpretatIon of the output Each of
these other GDSS 'pIllars' provIdes SIgnIfIcant analytIcal capabIlIty CreatIng an effectlve
tool to hnk between the models fosters not only theIr use but also theIr evolutIOn as
hypothesIs can be tested that preVIOusly were not possIble or were possIbly but at
SIgnIfIcant cost ThIS IS a major goal of the GDSS development and we contInue to buIld
upon the strengths embodIed m each team member through constructIOn of effectIve
mechanIsms to 'port' processes and data between the models
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Development ofImpact Assessment Methods In Mall
The GDSS WIll mclude methods to evaluate the potential for technology developed m
Mall to be applIcable wlthm nelghbonng countnes of the regIOn Because the use of
agncultural technologIes IS closely related to envIronmental factors, the agro-ecologlcal
zones of the Sahehan regIOn were studIed, seekmg a coherent pattern m the bIophysIcal
character TradItIOnal zonatIOn schemes for the regIOn are qmte straIghtforward,
descnbmg the regIOn eIther by annual precIpItatIOn or by the precIpItatIOn to potential
evapo-transpiratIOn ratio These zones have proven useful over the years for theIr
accurate If overly general assessment of the regIOns agncultural character

One goal of the GDSS IS developmg methods to extrapolate research results from the
place where expenments were done to geographIcally eqUIvalent areas WIth the adjacent
regIOn The bIOphysIcal character of the regIOn was exammed usmg GIS methods to
proVIde greater speCIfiCIty and flexlblhty than IS otherwIse pOSSIble Interpolated clImate
databases, growmg season models, and crop SImulatIOn models proVIde a resource for
model development m the GDSS that, mtegrated together, was nearly ImpossIble as httle
as 10 years ago

Our tools and spatial databases afford opportumtles to exerCIse our smte of mtegrated
models to evaluate thIS questIOn of the ramIfIcatIOns and Impact of technology developed
m one place and, pOSSIbly, moved mto another

After creatIon of the mterpolated clImatIC surfaces, a growmg season model was created
to Identify the five consecutIve months that maXImIze water avallablhty m the
enVIronment ThIS growmg season model has been shown to be qmte effective m the
IdentIfIcatIOn of the growmg season m Afnca where water IS the mam hmltmg factor A
cluster analySIS was run WIth the mput vanables bemg the chmatIc charactenstlcs of each
month of the growmg season (maXImum and mlmmum temperature, preCIpItatIon,
potentIal evapo-transpiratIOn) We call the results of thIS clustermg "effective
enVIronments" as they are areas of hIghly simllar chmatology dUrIng the growmg season

We then took a general SOlI map of the regIOn (FAO Source, as modIfIed by the World
Solis Resource Group) and cross-tabulated the chmatlc clusters and the SOlI map umts
The results of thIS spatIal cross-tabulatIOn (overlay) result m our SImulatIOn enVIronments
(FIgure 10) These SImulatIOn enVIronments express both chmate and soIl characterIstics
These SImulatIOn zones, and the smte of GDSS models, allow the extrapolatIOn of
technologIcal mnovatIOn developed m one country to another We WIll be bmldmg a case
study from the Mall mfonnatIOn and applymg It to Burkma Faso and Senegal

The EPIC crop SImulatIOn model was then run for each SImulatIOn enVlfonment EPIC
has a weather generator and It was fed the clImatIc means from the cluster analysIs For
dIstrIbutIOn of preCIpItatIon (a VItally Important factor) the nearest WMO daIly weather
statIon was selected to proVIde the wet-dry day statIstICS Because of the strong
north-south preCIpItatIOn gradIent, we used a nearest station routme that sought statIOns
east-west at a 3 I ratIO of dIstance relative to north-south ThIS kmd of hIghly speCIfIc
bIOphysIcal modelmg explOIts tools that can be exercIsed across regIOns, evaluatmg the

85 Global Project



Figure 10 BIOphYSIcal stratificatIOn ofMah used m methodology to reconcIle crop Yields by
admmistratIve dIStrict to support Agncultural Sector AnalySIS across the 8 provmclal sub­
national reportmg umts m the country Usmg the weather gnds m the Spatial CharactenzatIOn
Tool (SCT), cluster analYSiS on 5 consecutive months that maxlffilZe water avaIlabihty to create
a senes of "effectIve enVIronments" (areas m color) SOlIs groups from SCT were delmeated
With black lmes Crop growth IS slffiulated for each umque combmatIOn of soil and clImatIC zone
usmg 20-years ofweather data from the nearest WMO statIon m the same "effective
enVIronment"

4,
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bIophysIcal adaptatIon of technology developed m a specIfic place The crop SImulatIOn
models use data from the specIfIC place to 'venfy' the sImulatIOns (m thIS case MalI)
Extrapolations of venfled, SImulated results In one place proVIde some confIdence for
estImates m another

BIOphysIcal adaptatIon IS not suffICIent mformatIOn to address Issues Important to
adoptIOn or use of the new technology For thIS, the GDSS IS developmg economIC
models to further evaluate Impact of mtroduction of new agncultural technology Into the
regIOn The agncultural sector model (ASM) reqUIred an estImate of mean yIeld for
productIon zones defmed by polItIcal umts (thIS IS necessary for many reasons regardmg
mput data to the ASM) BIOphysIcal mean crop yIeld SImulatIOns were done by
SImulatIOn zones that reflected clImate and soIls One of the powerful optIOns afforded
by GIS IS the abIlIty to rapIdly assemble geographIC mformatIOn mto new geographIcal
groups - m thIS case, polItIcal zones We used admlmstratlve umts for whIch numerous
economIC and other census data were aVailable (the ASM mput values), and 'overlayed'
the polItIcal umts wIth our SImulatIOn enVlfonments For each crop SImulated, we could
then proVide an area weIghted mean yIeld for the polItIcal umt In thIS way we are able to
lInk economIC models that are based on polItIcal umts wIth bIOphysIcal models that are
essentially pomt-models (though m our case we exercIsed the bIOphySIcal as though It
represented an area)

A key feature to the ACT applIcatIOn of thIS SUIte of models IS our abIlIty to manage both
the mput and the output of each model because each model as some measure of
geographIC specIfICIty ThIS enables multIple SImulatIOns at each step (varymg
management or germplasm m the biophySIcal models to evaluatmg dIfferent polICIes m
the economIC models) Each set of Inputs and outputs are managed m the same way,
enablIng IteratIve Improvements In each as dISCUSSIOns around the premIses of each type
of model can be more eaSIly dIssected

Future Plans
ACTfor Mall
An ACT of MalI IS bemg planned to manage addItIOnal data reqUIrements for Impact
assessment A module WIll be added to handle the steps to go from a clImate surface
through to an effectIve enVIronment layer (clustenng or other spatIal statIstIcal method),
creatIon of a SImulatIOn layer, crop SImulatIOn, creatIOn of area weIghted mean yIelds,
and mto and out of economIC assessment

Developzng Scalable Frameworks to Spatwlly Represent Landscape CompleXIty
To address land tenure customs and emergmg pollcy Impactmg natural resources, a need
eXIst to establlsh the dIstnbutIOn of enVIronments lmked WIth hydrologIcal systems
overlaid WIth agncultural productIon systems An approach IS currently bemg deSIgned to
represent dynamIC, vIrtual landscapes composed of cropland, grazmg land and forest
lands withm sub-baSInS of watersheds or baSInS and develop techmques to reconCIle
bIOphySIcal output (productIOn, envlfonmental) WIth polItIcal or admmistratIve
boundaries and addocIated SOCIOeconomic data See Imtlal deSIgn Ideas at
http //cnnt tamu edu/rsg/phygrowllandscape and FIgure 11 A concept of a dynamiC,
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Figure 11. A stylIzed view ofthe components ofa scalable dynamiC, vJ.rtuallandscape wlthm a
sub-basm that Will be mcorporated mto future sImulation modelmg efforts IndiVidual columns m
the figure (A, B, C, D, D1, E, F) represent topo-sequences of ecosltes/cropland that can change
m land area (denved from experts, ground surveyor satellIte Imagery) over tIme due to
management practices wlthm the Vlrtuallandscaped Shifts m species composition over tIme on
grazmglands due to overgrazmg or clImate change can also be represented over tIme m the
modelmg enVIronment This capabilIty allows representation of land changes due to
mtensmcanon or extenslficatIon ofcroppmg and subsequent degradanon to remammg
grazmglands This concept fonns the foundanon for lmkages With economic and basm scale
hydrology models
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VIrtUal landscape IS bemg developed whIch allows bIOphYSICal models such as EPIC and
PHYGROW to sImulate crop and forage yIeld as landscape composItIon changes through
tIme based on heurIstIc rule bases Withm these dynamIc vIrtual landscapes, heUrIstIc
rules can be Imbedded to reflect how plant speCIes WIll change over tIme as croppmg
systems expand (extensIfy) and dIfferentIally adopt new technologIes (mtensIfy) and
Impact the hvestock populatIOns that are eIther bemg forced to be m one place and use
resIdues and supplements, pushed mto nearby margmallands where degradatIOn occurs
wIth and wIthout external grazmg from other pastorahsts, or mIgrate (transhumance) to
other regIOns where exclusIve use can occur WIth more and more ammals, wIth more and
more degradatIOn, or compete for those resources wIth other people
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InteractIve and PartIcIpatory DelIvery System

IntroductIon
The engagement of deCISIOn makers from farm to global levels m the development of the
GDDS package for Impact assessment WIll provIde early and contmumg collaboratIOn
and mput to ensure relevance and help buIld capacIty through partIcIpatIOn Under thIS
actIvIty, Texas A&M IS focusmg specIal attentIon on collaboratIon wIth FAa and
SANREM partners m the development of regIOnal and natIOnal declswn support
systems Texas A&M enVISIons workmg through practIcal real lIfe Impact assessments at
varymg levels of scale

There wIll be staged delIvery of products for use by declSlon makers at varymg levels m
both developmg and developed countnes over the fIve-year penod of SANREM II A
steady stream of delIverables WIll be prOVIded as the methodolOgIes are developed and
valIdated The products of thIS research WIll be packaged so that they can be used by
farmers or those (NGO) advIsors to farmers as well as by deCISIOn makers at several
levels of government We enVISIOn a range of delIverables from relatIvely SImple CD­
ROMs whIch proVIde a self-contamed package that allows for decIsIon makmg at local or
provmcIallevels Also planned IS an actIve web-SIte to proVIde access to current data
and methodologIes by others who WIll conduct more sophIstIcated analyses

Because Texas A&M WIll have relatIvely few resources commItted to long-term
mternatIOnal assIgnment, It IS dependent on effectIve collaboratIOns wIth others to
prOVIde the necessary couplmg to ensure ongomg couplIng to ItS customers Texas A&M
mtends to be one node m a broader network of groups engaged m SImIlar research and
development and has the goal of developmg mutual commItments to partICIpate m these
networks A dIstnbuted system of mformatIOn and methodologIes WIth shared
responsIbIlItIes for upkeep IS enVISIOned The SANREM data base IS clearly a part of thIS
network and partICIpants are mtended to have access to all of ItS parts

Close collaboratIOn WIth other elements of the Global Project WIll help bUIld and sustam
lInkages WIth our customers The assessment of deCISIOn makers' needs and capaCIty
bUIldmg wIll form pnmary condUIts through whIch the Texas A&M products WIll be
delIvered

Objective 9 Extend and expand the mtegrated package of deCISIon support tools
through the cooperatIon With partners by usmg speCific case studies at
variOUS levels of government as platforms for development of
methodologies

Method
The actIVIty set descnptIon defmes a senes of potentIal collaboratIOns whIch are bemg
developed to prOVIde engagement at varIOUS levels of government
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Output
The product of these collaboratIOns wIll be the mtegrated Impact assessment
methodology, reports of specIfIc case studIes that were used as platforms for developmg
methods, and capacIty WIth customers bUIlt through mvolvement m the development
process

Progress
A detaIled actIOn plan has been developed for a collaboratIve study wIth FAO, the
Government of MalI, and the MalI InstItute of EconOmIC Research to Develop and Use
DeclSlon Support Systems at the NatIOnal Level for Enhancmg Food SecurIty and
Sustamable Use of Natural Resources The ObjectIve of thIS research IS to use models
prevIously developed by Texas A&M under USAID sponsorshIp to enhance the
capabIlIty of the Government of Mall (GOM) m assessment of the current and future
status of food securIty and natural resources and to evaluate the Impact of polIcy and
technology optIOns on the access and aVaIlabIlIty of food and on the sustamable use of
natural resources m productIon of food Research and development wIll be Jomtly
conducted by Texas A&M, the GOM, and FAO

Smce the GOM IS a member of CILSS, INSAH and AGRHYMET are also collaboratIve
partners at both natIOnal and regIonal levels ThIS IS an actIvIty encompassmg four years
for full development However, useful and usable products wIll be produced throughout
the lIfe of the project InItIal studIes wIll evaluate the utIlIty of the SUIte of models
prevIOusly developed by Texas A&M for assessmg food securIty and sustaInable
development of optIons to enhance It Models wIll be modIfIed to enhance theIr utIlIty
Then a set of specIfIc case studIes, IdentIfIed by the GOM, wIll be undertaken to
demonstrate the utIlIty of the models InstItutIOnal utIlIty and survIval wIll be achIeved
by ongomg partIcIpatIOn of natIOnal partners m the research and development, workshops
and mentonng, and trammg of key operators

Agreements WIth FAO and senIor deCISIon makers m the GOM and regIOnal
organIZatIOns have IdentIfIed the mstItutlonal collaborators that WIll be mvolved m thIS
study The followmg table IdentIfIes the key mstltutIOnal players and theIr contnbutIOn
to the study In the early part of year-two of SANREM n, these mItlal commItments are
bemg solIdIfIed m explIcIt statements of mtent A workshop sponsored by key MInIstrIeS
of the GOM, INSAH, FAO, and USAID WIll be held m the fall of 1999 to fmalIze the
actIOn plan for the study WhICh WIll be InItIated ImmedIately thereafter
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Summary of InstitutIOnal Involvement

fustItutIOn ContnbutIon

Texas A&M Impact Assessment Development and applIcatIOn of an mtegrated sUIte
Group of models for assessmg Impact of change, overall

project leadershIp and coordmatton

FAO-FNIMS Secretanat GUIdelmes for NatIOnal FNIMS, sponsorshIp of
MalI FNIMS, mstItutIOnal coordmatIon In FAO

FAO-GTOS SecretarIat FAO focal pomt for on sustamable development,
access to global and regIOnal data bases on terrestnal
systems

FAO-WAICENT Collaborator on development and use of models and
data bases, capacIty bUIldmg workshops, enhanCIng
analysIs capabIlIty

FAO-GIEWS Lmkage of famme early warnmg data bases and
analySIS to MalI PIlot Study

FAO-futerdepartmental Workmg Lmkages wIth counterparts In SahelIan countnes and
Group for the ConventIon to Combat relevant data bases and analySIS on antIdesertIfIcatIon
DesertIfIcatIon

InstItut D'Economie Rurale (IER) CollaboratIOn on data acqUISItIOn and model
development for the mtegrated SUIte of models WIth
emphaSIS on economIC and GIS components

MInIstry of Rural Development and Cosponsors of the PIlot Study Collaboration WIth
Water the Celle de PlanIficatIOn et de StatiStIque (CPS) as

agency WIth pnme responSIbIlIty for agncultural and
populatIon statIstics EvaluatIon and use of methods

Mmlstry of EnvIronment, OffIce of Cosponsors of the PIlot Study Collaboration m the
EnVIronmental Plannmg process of developmg the NatIOnal EnVIronmental

ActIOn Plan and CCD Program, evaluatIOn of the use
of Texas A&M methods for these actIVIties

fustItut du Sahel (CILSS) As a regIOnal organIZatIOn, INSAH focuses on
promotIOn and coordmatton of research and
development m the area of food secunty, natural
resources management, and populatIOn/development
through (znter aiza) case/pIlot studIes m member
countnes, exchange and dissemmatton of mformatton
and capaCIty bUIldmg
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InstItutlon

InstItut du Sahel (CILSS)

Centre RegIOnal de FormatIOn et
d'ApplIcatIOn en Agrometeorologle
et Hydrologle OperatIOnnelle
(AGRHYMET) (CILSS)

West Afnca Project - SANREM n

InternatIOnal LIvestock Research
InstItute (ILRI)

USAID-MalI

Contnbutlon

WIth related studIes by Texas A&M, the West Afnca
Project of the SANREM CRSP, FIVIMS, GTOS, and
CCD expenences from thIS natIOnal study m MalI
wIll be used to develop pnnclples that can be applIed
to nelghbonng countnes m West Afnca Wlthm Its
mandate m concert wIth establIshed goals, INSAH
WIll be a pnnclpal partner m these studIes at both
natIOnal and regIOnal levels and WIll be heavIly
mvolved m facilItatmg trammg and capacIty bUIldmg
m natIOnal programs

Lmkage wIth study on lIvestock sector and use of
semland lands In the Sahel, collaboratIOn wIth
Goddard SFC, EROS, and FAO-ARTEMIS m
provIdmg weather and related data from satellIte
Imagery

CollaboratIOn m developmg deCISIon support tools
for decIsIOn makers from household to natIOnal
levels

CollaboratIon on modelmg mIxed crop-lIvestock
systems m semIand regIons of the Sahel

Contmumg mputs on needs for natIonal and regIOnal
ex ante and ex poste Impact assessment of mvestment
opportUnItIes for West Afncan countnes and
evaluatIon of products

Kenya Pllot Study
A sImIlar actIOn plan IS bemg developed for the Kenya PIlot Study The concept papers
have been developed by FAa and Texas A&M and dIscussed wIth natIOnal leaders and
research colleagues m Kenya m the same manner as IS reported here for MalI
Endorsement of the concept by senIor admInIstrators In the OffIce of The PreSIdent has
been secured and contacts wIth relevant parts of the government InItiated The mtent IS to
InItIate the Kenya study about SIX months after the InItIatIOn of the MalI study The
actIOn plan IS sImilar III concept and content and, therefore not repeated here
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Future Plans
The followmg are the planned areas of research m year-one of the Mall PIlot Study The
detaIls of the full plan are provIded m the Plan of ActIon ( Impact Assessment Group
1999b)

• Further Development of Models and Data AcqUIsItIon

• Baselme Study of the Food, Agnculture, and Natural Resource System m Mall and
Kenya

• StudIes to descnbe the mteractIon between lIvestock and the extensIve rangelands of
West Afnca to enhance overall sector models and to provIde methods contnbutmg to
conflIct resolutIOn between sedentary and pastoral lIvestock operators (wIth Improved
mterpretatIOn of NVDI, AVHRR, Weather and other data denved from satellIte
Imagery as It pertams to crop-lIvestock systems

• PrOjectIOn of the Status of Food Secunty m MalI Assummg Current Trends m Food
ProductIon and PrOdUCtIVIty and PopulatIOn PrOjectIOns m the year 2015

• The Impact of Adoptmg New Technology on Food ProductIOn and ProdUCtiVIty m the
Year 2015 m MalI and Kenya

• The Impact of Agncultural PolIcy to SUbSIdIze FertIlIzer for IntenSIve Agnculture on
Food ProductIOn and ProductIvIty m the year 2015 m Mall and Kenya

• EvaluatIOn and ModIfIcatIOn of the SUIte of Models m Reflectmg the Impact of
Technology and PolIcy on Agncultural ProductIOn, Food Costs and AvaIlabIlIty, and
the Sustamable Use of Natural Resources

• StudIes to EstImate the Impact of OptIOns for InterventIOns Selected by the GOM
(Two Contemporary Case StudIes from the Real World from MalI and Kenya)

• CapaCIty BUIldmg Workshops and Short/Long Term Trammg

Objective 10 PrOVide effective delivery of new methodologies to customers and
assure theIr abIlity to use them

Method
PartICIpate WIth SANREM and other partners m developmg delIverables, conductmg or
participatmg m workshops, and provldmg trammg m usmg the Texas A&M
methodologIes
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Output
ProvIde dehverables m the form of workshops where mItIal results are presented and
feedback from customers IS sought PreparatIon of prototype CD ROMs contammg data
and analysIs methods for two to four countnes

Progress
Collaborators and customers have been IdentIfIed m West and East Afnca and InItIal
workshops were held under a related USAID grant on model development and results
evaluatmg INSORMIL CRSP (Eddleman et al 1999b, c) and ILRl technology
(Eddleman 1999a,d) Last year, the Texas A&M research was reported m West AfrIca
Workshops conducted by Purdue UnIVersIty Texas A&M, ILRl, and KARl conducted
workshops on for East AfrIcan collaborators ThIS formed the baSIS for new fundmg
from the AfrIca Bureau WhICh IS now bemg fmahzed that WIll support capacIty bmldmg
m West AfrIca WIth thIS new fundmg to cover the shortfall m SANREM fundmg, there
wIll be a substantIal effort at capaCIty bmldmg m the future RegIOnal actIVItIes of
SANREM II have not progressed to the pomt ofJustIfymg workshops

ActIve partICIpatIOn of colleagues from the Kenyan and Mahan Agncultural Research
instItutes m development and evaluatIOn of models contnbutes to capaCIty bmldmg m
these countnes

Development of the ACT (see above) has proceeded over the year and sets the stage for
dehverables to developmg country partners at natIOnal and regIOnal levels m year two

SpeCIfic plans have been made WIth the FAO World AgnculturallnformatIOn Center
(WAICENT) to collaborate on conductmg a workshop m Mah m November 1999 on
capaCIty bmldmg and Jomt research on methods to enhance Impact assessment of optIOns
to enhance sustamable productIOn of food and Improve food securIty as a prelude to the
Mah PIlot Study descnbed above
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Collaboration with RegIOnal SANREM Projects at Local Levels

IntroductIOn
A key component of the overall SANREM IT strategy IS to ensure that the efforts of the
regIOnal projects are clearly focused on deCISIOn makers at vanous levels from farmers to
global deCISIon makers The strategy mcludes the mtent of hnkmg regIOnal and global
projects to develop and use methods to expenmental deSIgn can be Improved and
assessments made of the outcomes of regIOnal projects m terms of thelf economIC,
envIronmental, and SOCIetal benefIts

Texas A&M approaches the engagement WIth regIOnal partners WIth enthUSIasm and
optImIsm It IS presumed that by careful plannmg, sItuatIOns can be IdentifIed m WhICh
there IS a clear perceptIOn of mutual benefIt

The funds budgeted for the Texas A&M effort under thIS actIVIty wIll cover the costs of
ItS partIcIpatIOn It IS assumed that the regIOnal projects wIll provIde fundmg for theIr
part of the engagement WhICh should mclude the acqmsitIon and analySIS of data needed
as mput to the Texas A&M Impact assessment models

ObjectIve 11 Develop and extend methods for Impact assessment by collaboratIon
WIth regIOnal SANREM projects III studies at the watershed and
provIllcIallevels, and prOVide collaboratIOn to regIOnal projects for
theIr self assessment of Impact

Method
Through consensus-based negotIatIons, select one or more regIOnal SANREM projects
for study m year-one

Output
MethodologIes for Impact assessment further developed for use at watershed and
provmcial levels and evaluatIOn of Impact of planned or completed studIes at the regIOnal
level

Progress
Texas A&M has taken a proactIve approach m seekmg collaboratIOn WIth regIOnal and
global project managers and SCIentIsts ActIve partIcIpatIOn m the West Afnca Project's
Electromc Conference dunng the fall of 1998 was followed by travel to Washmgton State
Umversity m January 1999 to engage colleagues there on pOSSIble collaboratIon A
member of the Texas A&M team partICIpated m the West Afnca Project's plannmg
workshop m January 1999 The Project management for West Afnca has been very
helpful m IdentIfymg contacts and makmg mtroductIOns for our effectIve engagement at
regIOnal and natIOnal levels A defmItlve commitment to collaboratIOn has been made
wherem the Texas A&M models wIll be apphed to the MoptI regIOn, whIch IS the mitIal
focal pomt of the West Afnca ProJect's research The results WIll prOVIde basehne results
on economIC consequences of the optIOns for mterventIOn to reduce conflIct between land
and water users m the regIOn Texas A&M WIll gam mSIght and data related to
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socIOlogIC factors Important to the adoptIon of technology or ImplementatIOn of polIcy
The GnSS and West AfrIca Project wIll workjomtly m future years on extrapolatIOn of
lessons learned at the commune and vIllage level to provmcIaI and natIOnal levels m MalI
and other countrIes of the regIOn

Plans to collaborate WIth other actIvItIes m the Global Project are contmuIng As user
needs are IdentIfIed m thIS effort, It WIll feed dIrectly Into shapIng the approach used m
developIng the GDSS The data bases and mformatIOn systems enVIsIoned for SANREM
under thIS project wIll be dIrectly lInked to those emergmg from the GDSS

A cooperatIve effort WIth the Southeast ASIa Project has been dIscussed m some detaIl
WIth the Project Manager and prIncIpal sCIentIst at Purdue Umverslty that IS dOIng Impact
assessment on the prevIous results m the ManupalI watershed The amount of data
sUItable to exerCIse the Texas A&M models was deemed msuffIclent at thIS pomt for
meanmgful engagement However, It was agreed that ongomg dIalogue wIll be
maIntamed Texas A&M belIeves The PhIlIppmes IS a useful country to mItIate ItS
mvolvement m ASIa SInce some background sector models and other data eXIst and could
be used

Because of lImIted funds, not all regIOnal projects could be effectIvely engaged by the
GDSS development, at least In the fIrst years of SANREM IT At thIS pomt, engagement
WIth the Andean Project has not reached an actIve state, although dISCUSSIOns about
Involvement m a global effort on waterways have potentIal for fIttmg together WIth
SImIlar goals In the Texas A&M plan As the JOInt Texas A&M and FAO proposal for
studIes on watersheds IS drafted In the commg year, we wIll contmue dIalogue WIth the
Andean Project leadershIp to seek mutually attractIve areas for collaboratIOn
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III. Andes Project

Andes Project Summary

I IntroductIon

The SANREM Andean program aims to develop a process whereby stakeholder groups
along wIth sCIentIsts can jomtly create sustamable land and water management systems
appropnate for mountamous condItIons The worldwIde trend toward decentralIzatIOn
of responsIbIlIty for natural resource management has had a strong Impact on the
commumtIes of the Andes, espeCIally northwest Ecuador where the pIlot research takes
place Local deCISIon makers are faced WIth the umque challenge of managmg resources
that reach beyond jUnSdlctIOnal boundarIes, across extremes m topographIc relIef and
poorly acceSSIble terram, m a context of hIgh stakeholder conflIct The specIal
dIffIcultIes faced by resource managers m mountainous regIOns has been addressed m
Chapter 13, Agenda 21, thus makmg a mountam and steeplands focus a natural one for
SANREM and those who worked m the Ecuador project of Phase I In broad strokes,
therefore, the SANREM-Andean program carrIes out research and methodologlcal
support to local, regIOnal, and global declSlon makers concerned WIth sustamable
mountam development m regIons charactenzed by fragIle hIghland-lowland mteractlve
landscapes

II Project ObjectIves

The Andean program IS orgamzed around a smgle ObjectIve The advancement of
sustamabllIty m fraglle mountam landscapes through partICIpatory ground-truthmg and
applIcatIOn of multI-objectIve, multI-scale, and multIple stakeholder deCISIon makmg
methods and tools related to land and water management

III Progress
For detalled actlVlty reports see sectlOn followmg thlS summary

1 Over the past year, the SANREM Andean program has cemented an actIve
partnershIp WIth the global mter-agency network of orgamzatIOns workmg on the global
Mountam Agenda As a result of Chapter 13, Agenda 21 (Sustamable MountaIn
Development) there has been a major worldWIde effort to research and promote
sustamable farmmg and natural resource management m mountams and steep hIlllands
espeCIally m the Andes, East Afnca HIghlands, and the Hmdu-Kush HImalayan RegIOn
As a result of the Andean Program Manager's partICIpatIon at the UNCED mountam
meetmg m Rome, SANREM-Andes has been gIven a hIghly vlslble role m conferences
and events assocIated WIth the UN-sponsored Year of Mountam, scheduled for 2002
Such events WIll proVIde an Ideal forum m whIch to present the lessons learned from the
SANREM-Andes experIence
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2 Lessons Learned Study A survey questionnaIre was admInIstered to over 100
IndIVIduals (representIng 37% of the famihes) In the Nanegal area and a focus group was
held wIth 10 farmers from Chacapata, La Perla, Paimitopamba, and Playa Rica to diSCUSS a
range of ISSUes dealmg WIth general attitudes toward SANREM and other agenCIes and how
these groups have affected local farmmg practIces Although the report focuses on the
tmpacts ofresearch conducted over the preVIOUS five years mthe study area, a knowledge of
current attitudes withm the study commurutles IS essentIal for effective research dunng the
next year The full report IS avatlable upon request from the Sustamable Human Ecosystems
Laboratory, Department ofAnthropology, UGA

3 Dunng the year, SANREM-Andes has successfully leveraged resources and
collaboratIOn from varIOUS InstitutIOns WIthIn the Andes and InternatIOnally In
December, SANREM-Andes co-sponsored the ill InternatIonal SymposIUm on
SustaInable MountaIn Development In May, we co-sponsored an InternatIOnal
conference on Integrated conservation and development WIth SUBIR/USAID-Ecuador
Throughout the year a number of workshops were JOIntly organIzed WIth CIATIs hIllSIdes
program on "dynamic shared VISIon modehng II Alhances were cemented WIth ICIMOD
In Nepal to develop mountaIn-specific methodologies for sustaInable land use The ISU
InstItutIOn team began aJomt study on deCISIon making With the SANREM-ME The
water team from Auburn has developed strong alhances WithIn the study area and has
helped make local partICipants more open to other SANREM actiVIties

IV How the ActiVIties are Integrated

The IntegratIng research theme of the SANREM Andean Phase IT program IS commumty­
based natural resource deCISIOn support Every activity IS deSigned around the local
deCISion makers and their needs The Ethnoecology activity attempts to understand the
SOCIal structure In which the deCISIOn makers operate and the Important attitudes toward
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natural resources and envlfonmental processes The InstitutIOnal Management actIvIty
explIcItly exammes the declSlon-support structure and the capacIty of commumtIes and
groups to make effectIve decIsIons The Landuse Change actIvIty reports the
consequences of past declSlons on sod fertIlIty and future crop yIeld The Water
Resources Management actIVIty proVIdes data, trammg and mcreased declSlon makmg
capacIty dealmg WIth water qualIty and quantIty

V Progress Toward the Five Year Indicators

DelIverables on whIch sIgmficant progress has been made mclude
• Memory banlang methodology report The entIre methodology developed m the

PhIlIppmes has been translated mto SpanIsh, and IS bemg tested m Nanegal
• MigratIOn studies Gabnela Flora completed her Master's theSIS "MigratIOn and

Commumty Attachment m the Highland Indigenous Commumties ofCotacachl,
Ecuador" StatIstIcal analYSIs of the larger survey of 750 mdIvIduals m several
agroecologIcal zones was advanced dunng the year

• Landuse change/hydrology model ReVIew, correctIOn and standardIzatIon of eXIstmg
geographIc dIgItal mformatIOn for the Nanegal area mcludmg vegetatIon cover for
1969 & 1990, contour lmes, roads, nvers, towns and geomorphology, partIal
parametenzatIOn of CENTURY model WIth local data, acqUISItIon and dIgItIzatIOn of
sod maps m 1 50,000 scale for the Nanegal regIOn

• Trammg m water quabty/quantity momtormg techmques FIeld VISIts to several
commUnItIes m the Nanegal area and Cotacachl were made by Auburn UnIVerSIty
personnel and the dnnkmg water systems of these commUnItIes were evaluated
Several water qualIty measurement workshops were held to tram local personnel

• Increased Institutional Capacity In-depth mtervIews have been conducted WIth
mdIvIduals chosen on the basIS of present or past mvolvement m local organIzatIons,
Mary GarCIa completed a monograph on the hIStOry and organIzatIOnal structure and
actIVItIes of the organIZatIOn, tItled "UNORCAC OrganIzatIOnal and Grassroots
Processes" Forty-four "deCISIon makers" partIcIpatmg m the III internatIOnal
SympOSIUm on Sustamable Mountam Development VISIted the SANREM SIte m
Cotacachl and learned about ongomg research

Gabriela Flora
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VI Plans for Subsequent Reportmg Period

By December the SANREM-Andes team plans to have laid the framework for presentmg
a prelnmnary Futures Scenano to selected mhabitants of the Nanegal area The
comparatIve study of landscape Images produced by the ethnoecology team (Rhoades &
Nazarea) wIll be added to the InstitutIOnal analyses prepared by the Iowa State Umversity
team (C Flora & J Flora) Data collected from Auburn UmversIty's water
qualIty/quantIty momtonng team (Duncan & Deutsch) and the landuse change
InVestIgatIOn (Carroll) wIll be used to model bIOphysIcal aspects of the landscape The
bIOphYSICal models and socio-ecologIcal analyses WIll form the baSIS of the fIrst
projectIOns of potential future envIronmental condItIons for use In subsequent Futures
ScenarIOs workshops
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Individual Activity Reports

ComparatIve Ethnoecology of FragIle Lands In the Andes
Lead InstitutIOn - Umversity of GeorgIa

Introduction
The Ethnoecology project looks at "human dnvers" (cogmtIOn and behavIOral)
underlymg landuse change Only by mcorporatmg the "mental models" of vanous
stakeholders mto the decIsIon makmg change process wIll sustamabIhty be achIeved
Dunng 1998-99, the ethnoecology team contmued wIth ItS mvestigatIOn at several scales
of research among dIfferent stakeholder groups Smce demographIc changes are one of
the mam dnvmg forces (especIally mIgratIOn and mobIhty), work started m Phase I has
been contmued and expanded to mclude Cotacachl and Golmdnnas (two new research
SItes) Research lookmg at the role of ethmcIty, age, SOCIOeconomIC status, and gender
began through the development of methods and tools whIch WIll explIcate the "mental
models" of dIfferent groups In conjUnctIOn WIth CIAT, a methodology of "shared VISIon
modelmg" has been advanced and IS now bemg applIed m the fIeld An Impact study was
undertaken m Ecuador WIth a team of anthropologIsts as a part of the "Lessons Learned"
exerCIse of SANREM Two mternatIOnal level conferences were orgamzed, a number of
national sympOSIUm were held, several graduate students were supported, and actIve
partICIpation took place m several plannmg meetmgs for the Year of the Mountam
(2002)

Objectives
• CompletIOn, analySIS, and wnte-up of ethnoecologIcal mIgratIOn study m three zones

along the Guayllabamba Watershed,
• PublIcatIon of "ComparatIve Ethnoecology of the Cotacachl Cayapas EcologIcal

Reserve" (monograph) and several artIcles m refereed Journals,
• Refmement of SOCIo-economiC and ethnoecoiogical data for mclUSIOn m "shared

VISIon modehng", espeCIally mIgratIOn and perception data,
• Completion of graduate student fIeld reports on deforestatIon processes, mIgratIon,

and water Issues (CotacachI),
• LIterature reVIew on clImate change and land use m the Andes,
• InterdIscIplmary lmkage WIth the SOCIal capItal, landuse, and aquatic resources team

to deSIgn the mtegrated assessment model based on Phase I data

Methods
• QuestIOnnaIre on mIgratiOn and perception of enVIronment admImstered at

several locatIOns m Guayllabamba watershed,
• Oral histones, thematIC apperceptIon tests, and commumty workshops on

deforestatIon and landuse,
• ArchIval research on chmate change and land-use,
• EcologIcal analySIS to determme analogous watershed solutIOns m the Andes for

extrapolation,
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• Interdisciphnary development of "mtegrated assessment" model for Natural
Resource Management

Outputs
1 Ethnoecological MIgratIOn Study Accomphshed through analysIs of 750
questIOnnalreS, wnte up of several artIcles for possIble pubhcatIOn submIssIon, and
further refmement of the mIgratIOn work A thesIs was wntten on Cotacachl (see
pubhcatIOnslMA ThesIs of Gabnela Flora) In May 1999, a graduate student, Mr Enc
Jones, returned to the fIeld and has followed up mIgrants from theIr areas of ongm and
fates m the study areas

2 PubhcatIOns of "comparatIve ethnoecology" and several artIcles The monograph IS
scheduled to appear m the fall, 1999 ArtIcles are lIsted m the attached pubhcatIOn lIst
3 Refmement of SOCIOeconomIC and ethnoecological data A senes of workshops were
held on the "shared VISIOnIng modehng approach" of SANREM-Andes (m conjUnctIOn
wIth CIAT) As a result a methodology has been developed of creatmg stakeholder
scenanos of the future (dIfferent groups) whIch, m turn, are to be compared to future
scenarIOS (projected versus deSIred future condItIOns) These, m turn, are to be used as a
learnmg platform for communIty sustamabIhty goals The socIOeconomIC data of the
ethnoecology project forms part of the "local cultural modelmg process"

4 CompletIon of graduate student fIeld reports One theSIS (Flora on mIgratIOn m
CotacachI) and two graduate student reports (Stockton on ethno-hydrology for Cotacachl
and DIamond on perceptIons of pasture succeSSIon m Nanegal) were completed and
presented at professIOnal meetmgs

5 ClImate change actIvItIes A graduate semmar on clImate change was conducted by R
Rhoades for students workmg m the SANREM project Several papers were wntten and
presented at natIOnal meetmgs Dr Rhoades organIzed a specIal seSSIOn on chmate
change at the Annual Meetmg of the Amencan AnthropologIcal AssocIatIOn m whIch
several papers on chmate change m Latm Amenca were presented

6 Interdisciphnary Lmkage and data mtegratton The "shared VISIon modelmg"
framework mentIOned above whIch was developed dunng the year serves as the format
for data mtegratton

7 Master's theSIS completed In the Cotacachl mIgratIon study a questIOnnaIre, modIfIed
from a questIOnnaIre preVIously admInIstered In Nanegal was gIven to 276 mformants
from 17 of the 43 UNORCAC (Umon de Orgamzaczones Campesmas Indzgenas de
Cotacachl) commUnItIes In Cotacachl ThIS sample represents approxImately 20% of the
entIre populatIOn of the selected cOmmUnItIes, and IS the baSIS of the Master's theSIS
submItted by Gabnela Flora Contrary to expectatIOn, "CIrcular mIgratIOn" (whIch
mvolves extended stay at dIstant work SItes) tends to strengthen the mhabitants'
attachment to the home communIty and at the same tIme reduces the Impact on local
resources
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Summary of Results
A Sample Data

A sample of the data collected dunng Year 1 research IS lIsted here Table 3 IS a
breakdown by commumty of the number of people surveyed for the Phase I Impacts
Report, Table 4 reports the pnmary means of support for famIlIes, and Table 5 reports the
agncultural practices whIch changed as a consequence of SANREM educatIOn The
maJonty of agrIcultural changes fall mto two clearly defined groups adoptIon of crops
combmmg beans and cane stubble and short cycle crops m general, gIven the local clImate
and economIC sItuatIOn these were the best optIOns open for resIdents The bean and cane
stubble optIOn was partIcularly welcomed by resIdents as It was novel and allowed for the
maxImum use of aVaIlable space m the cane fields
Table 6 IS taken from the Master's theSIS prepared by Gabnela Flora One-half of the
respondents mdicated that agnculture or some aspect of the natural envIronment was the
smgle most Important factor that would mfluence theIr decIsIOn to lIve m the area The
clear ImplIcatIon IS that preservatIon of the natural enVlfonment would be a high-pnonty
concern for the mhabltants of Cotacachl

Table 3 Breakdown of persons surveyed for the Phase I Impacts Study

CommuDlty Total Number of Number Percentage
PopulatIon FamilIes Surveyed of Sample

Chacapata 313 56 20 357

La Perla 376 80 31 387

Pahmtopamba 449 96 32 333

Playa RIca 278 48 20 416
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Table 4 Sample data reported In Impacts Study

I Prmclpal actIvIty related to sustenance of the famIly umt

Source of mcome Frequency Percentage

Agnculture 31 301

Agnculture Laborer 17 175

Sugar Cane Growmg 12 117

Busmess 10 97

Cane Processmg 8 78

Employee 8 78

Short Cycle Crops 6 58

LIvestock 3 29

TImber 3 29

Ammal ProductIon 2 19

Laundry Woman 1 10

Other 2 20

Table 5 Example of an Impact of SANREM actIvItIes at the farm level

Croppmg systems Implemented as a result of techmcal assIStance
receIved

Croppmg system III Frequency Percentage

Beans In cane stubble 11 333

Short cycle crops 13 394

OrganIc fertIlIzers and pesttcIdes 3 91

Improved seeds 2 61

ReforestatIon 2 61

Pastures 1 30

CItnc trees 1 30
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I PosItive characteristics of area named by Interviewees

CharactenstIc Males (%) Females (%) Total (%)

Infrastructure 328 343 335

Agnculture 31 1 202 262

Natural EnVlfonment 210 293 248

Relations wIth People 218 172 197

TranqUilIty 176 152 165

Orgamzation 168 91 133

Other 67 131 96

Nothmg 34 61 46

Total N=119 N=99 N=218

Table 6 Sample table from Flora (1998)

B PubhcatIOns

Flora, Gabnela 1998 CIrcular Migratwn and Commumty Attachment m the
HIghland IndIgenous Communltles ofCotacachl, Ecuador Master's ThesIs
UnIVersIty of GeorgIa Athens, GA

Nazarea, VIrgInIa D, R Rhoades, M Pimero, L Burton, L Borgcayao, G Flora,
R Del Rosano, and E Bontoyan 1998 Culturally SIgmficant Plants and
Culturally Relevant IndIcators Wmdows to Local PerceptIOns of EnVIronment
and Development m EconomIc Growth and Natural Resource Development
Are They CompatIble? Malaybalay, Bukidnon SANREM CRSP

Nazarea, VIrgmIa 1998 Cultural Memorv and Bwdiversity UnIVerSIty of
Anzona Press, Tucson

Nazarea, VIrginia D (ed) 1999 Ethnoecology SItuated Knowledge/Located
LIves UnIVerSIty of Anzona Press, Tucson

Nazarea, VIrginia D 1999 A VIew from a Pomt Ethnoecology as SItuated
Knowledge In V Nazarea (ed ) Ethnoecology SItuated KnowledgelLocated
LIves Umversity of Anzona Press, Tucson

Nazarea, VIrginia D 1999 Lenses and LatItudes In Landscapes and Lifescapes
In V Nazarea (ed) Ethnoecology Sztuated KnowledgelLocated LIves
Umversity of Anzona Press, Tucson

Nazarea, VIrginia, R Rhoades, E Bontoya, and G Flora 1998 Defmmg
IndIcators WhIch Make Sense to Local People Intra-Cultural VanatIOn In

PerceptIOns of Natural Resources Human Orgamzatwn 57(2) 159-170
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Rhoades, Robert E and V Nazarea 1998 Local Management of BIOdIversIty m
TradItIonal Agroecosystems A Neglected Resource In Wanda Collms and
Calvm Qualset (eds ) Importance ofBlOdlverSlty m Agroecosystems LeWIS
Pubhshers, New York pp 215-236

Rhoades, Robert E (nd) Un Planteamiento de Ecologia de PaIgaJe par la
SustentabilIdad en last tierras altas Tropicales La ExpenencIa de SANREM­
CRSP en Ecuador In SpecIal Journal for ill internatIOnal Conference of
Sustainable Mountam Development m the Andes Centro Panamencano de
EstudiOS E inveStIgacIOnes Geographicas (CEPEIGE) pp 22-32

Rhoades, Robert E 1999 PartICIpatory Watershed Research and Management
Where the Shadow Falls Gatekeeper Series No SA81 London ILED

Rhoades, Robert E and Jack Harlan 1999 The future of Ethnoecology In V
Nazarea (ed ) Ethnoecology Sztuated Knowledge / Located LIves Umversity
of Anzona Press

Rhoades, Robert E, BIll Hargrove, Denms GarrIty, and Constance Neely (m
press) A LandscapelLIfescape Approach to SustaInabIhty m the TroPICS The
Expenence of the SANREM CRSP at three SItes Journal ofSOli and Water
ConservatlOn

Rhoades, Robert E , V Nazarea, E Bontoya, and G Flora (1999) Defmmg
Culturally Relevant indIcators of Sustamabillty What are we waItmg for?
Human OrgamzatlOn 58(2) 219-220

Stockton, SWIS "The Pohtical Ecology of Small-scale Potable Water System
Development m HIghland Ecuador" (unpubhshed manuscnpt)

C PresentatIons, Conferences, and Workshops

Bret Diamond "People, Pastures, and PolIcy Balancmg ConservatIon and
Sustamabillty m Northwest Ecuador" Paper presented at the meetmg of the
SOCIety for ApplIed Anthropology, Apr 20-24 Tucson, AZ

Rhoades, Robert E 1998 Sustamable AgrIculture and Natural Resource
Management m the Andes Plenary Keynote Address, ill internatIOnal
SympOSIUm on Sustamable Mountam Development QUIto, Ecuador,
December 14, 1998

Robert Rhoades Conference Orgamzer, internatIOnal Conference
"OperatlOnalIzmg Integrated ConservatIOn and Development StrategIes
Lessons Learned Lmkmg People, ProJects, and PolICIes m TropIcal Amenca "
QUItO, Ecuador (WIth SUBIR and USAID-Ecuador) May 12,13, & 14, 1999

Robert Rhoades Conference organIzer ill InternatIOnal SympOSIUm on
Sustamable Mountam Development QUItO Ecuador December 12-14 1998

Robert Rhoades SeSSIon ChaIr, Workshop on Sustamable Agnculture and
Natural Resource Management, ill InternatIOnal SympOSIUm on Sustamable
Mountam Development QUItO, Ecuador December 12-14, 1998
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Impacts DIscussion
Due to the sIgmficant number of publIcatlOns from the proJect, the SANREM-Andes
project IS well known In development cIrcles One paper on lessons learned In

partIcIpatory watershed research and management has been dlstnbuted to 7000
mdividuals In developmg countnes The paper on "culturally relevant mdlcators of
sustamabilIty" has stIrred a global debate on the Importance of culture m sustamabilIty
research Dr Vlrglma Nazarea conducted an ethnoecology class m GeorgIa m
conJunctlOn WIth sCIentIsts at the ARS Southern PIedmont SoIl ConservatlOn Center
(WatkmsvIlle, GA) by lookmg at the more culturally salIent aspects of landuse change m
Oconee County, Ga ThIS same methodology IS bemg applIed m Ecuador

Plans for Subsequent Reportmg Period
Dunng the penod May-December, there wIll be a full team m the fIeld m Ecuador
workmg on a comparatIve study of seven types of Images of the landscape as well as m­
depth "memory bankmg" research PublIcatlOns have been prepared m Spamsh to
faCIlItate local commumty mteractlOn

Partners and Collaboration
Andean Collaborators and InStItutlOns

UNORCAC (Commumty Leaders of 44 CommumtIes of Cotacachl Canton,
Ecuador)

Commumty Leaders and Members, 4 commumtIes of Nanegal ParroqUIa
(QUItO Canton), Ecuador

RoclO Alarcon, Ecoclencia
Umversldad San FranCISCO de QUItO
Nanegal cItizens water qualIty momtonng orgamzatIon
FundaclOn MaqUIpucuna
Commumty Leaders and Members, CotacachI, Ecuador
Ana Marla Ponce, CONDESAN, Centro InternaclOnal de la Papa, LIma, Peru
Fernando Larrea, Helfer Project InternatlOnal, QUItO, Ecuador
Sara Baez and Marta Ordonez, Terra Nueva, QUItO, Ecuador
Jatun Sacha
Fernando Guerrero and Ana Marfa Larrea, InStitUtO de EstudlOs Ecuatonanos
Ron Knapp, Centro InternaclOnal de Agncultura TropIcal (CIAT)
Ing Segundo Arrango, ExcecutIve DIrector, Proyecto de Dessarrollo de Los
Pueblos Indigenas y Negros de Ecuador (Prodepme)
Juan HIdalgo AlgUIlera, Centro Panamencano de EstudlOs E InveStIgaclOnes

Geograflcas, QUItO, Ecuador
U S Collaborators and InstItutlOns

Tom Carroll, George Washmgton Umverslty
Tony Bebbmgton, UmversIty of Colorado
Robert Rhoades and VIrgmIa Nazama, Umverslty of GeorgIa
Bryan Duncan and BIll Deutsch, Auburn Umverslty
Jeff Alwang, Vlrgmia Polytechmc InstItute and State Umversity
Ron Carroll, Umversity of GeorgIa
Constance Neely, Umverslty of GeorgIa
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Shree Nath, Umversity of Georgia

Problems encountered and steps taken to resolve them
WIth the $200,000 budget for year 1, research focus was shIfted to commumty-based
learmng tools for negotIatmg sustamabIhty Issues A great deal of leveragmg has been
earned out wIth FAD, CIAT, Kmgs College of London, Cathohc Umversity m Ecuador,
IClMDD, and the Global Mountam ImtIatlve
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Integrated Institutional Management
Lead InstItutIOn - Iowa State

IntroductIOn
SocIal capItal IS mtlmately tIed to the commumty resources utIlIzed m polIcy decIsIOn
support systems at the local level, and the capacIty of local orgamzatIOns to make and
carry out declSlons The development of relIable measures of such commumty resources
IS a central aspect of thIS research actIvIty FIeld efforts were curtaIled because the budget
was not approved untIl the last 3 months of the fIscal year StIll, Important progress was
made m gatherIng baselIne data and wrItmg up results from CotacachI, the new sIte for
Phase IT of the Andean portIOn of SANREM In addItIon, Phase I work produced a
number of paper presentatIOns and publIcatIOns dUrIng the fIrst year of Phase IT

ObjectIves
Three objectIves were set for thIS year
• Assess Impacts, synthesIze knowledge gamed, and reflect on the relatIOn of project

structure to outcomes for the Ecuador sIte m Phase I,
• Determme the key relatIOnshIps between socIal capItal, orgamzatIOnal capacIty and

other commumty resources (partIcularly envIronmental capItal) m a new sIte, and
• Develop, refme, and scale up deCISIOn-support tools as a means of generalIzmg what

IS learned from research m a partIcular sIte

Methods
In-depth mtervlews WIth mdlvlduals chosen on the baSIS of present or past mvolvement m
local organIZatIOns IS our prImary data-gathermg tool In collaboratIOn WIth Drs Thomas
Carroll and Anthony Bebbmgton, and WIth jomt fundmg from SANREM and the DanIsh
government, Mary Garda Bravo completed data gatherIng for a study of socIal capItal
and organIzatIOnal capacIty wlthm UNORCAC (the Umted Peasant OrgamzatIOns of
CotacachI), an mdIgenous secondary-level organIZatIOn m the northern EcuadOrIan
hIghlands In addItIon to m-depth mtervlews WIth current and past leaders of
UNORCAC, 25 mtervIews were carrIed out WIth leaders m fIve commumtIes that are
affIlIated WIth UNORCAC, m order to assess the nature of theIr tIes WIth the secondary
level organIZatIOn Mary Garda completed a monograph on the hIstory and
orgamzatIOnal structure and actIvItIes of the organIZatIOn, tItled "UNORCAC
OrgamzatIOnal and Grassroots Processes" (see Papers PreparedlPresented below) The
monograph proVIdes mformatIOn about the orgamzatIOn that IS useful to the entIre
SANREM-Andes team It IS planned to have a draft of a paper contammg the results of
the quantItatIve and qualItatIve data gathered about UNORCAC by the end of August
1999

The EcuadOrIan team carrIed out a rapId appraIsal of the Canton of CotacachI, based
prImarIly on WrItten assessments carrIed out by NGOs that had worked or are currently
workmg m the area Knowledge of the area resultmg from development work carrIed out
by the mstItutIOns WIth WhICh the varIOUS members of the team are affIlIated was also an
Important mput mto the monograph, WhICh IS bemg publIshed by Abya-Yala Press (See
Baez, et al , 1999, under PublIcatIons) The next step IS to wnte a research note on usmg
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eXistIng assessments as a substitute for, or complement to, rapId reconnaissance
methodologIes

Durmg the past year, SANREM personnel partIcIpated III three Important conferences
that focused on a Latm Amencan, Andean, and Ecuadonan audience, respectIvely In all
three cases, results from Phase I were presented The fust, held In LIma, was the ill
LatIn Amencan FarmIng Systems conference The second was the ill InternatIOnal
Conference on Andean Sustainable Development, held m December 1998 m QUito It
was desIgned to lead mto the Year of the MountaIn In 2002 The second conference was
JOIntly sponsored by USAID-Ecuador, SUBIRICARE, and SANREM, also m QUitO The
tOpIC was Integrated strategies for conservation and development The meetmg was well
attended by Ecuadonans, and gave the sponsormg orgamzatlOns consIderable exposure
WIthIn the Ecuadonan development, environmental, and academIc commumtles
SANREM personnel gave three of the SIX plenary presentatIOns Phase I results were also
presented at professIOnal meetmgs In the U S

Outputs
Cotacachl has much m common WIth other highland cantones of Ecuador, but It IS not
typIcal In all respects There was no thoroughgoIng land reform In Cotacachl Thus,
IndIgenous people have even less land per famIly than occurs m some mdlgenous areas of
the more thoroughly studIed central hIghlands The maJonty of the populatIOn of the
canton IS mestIZO, although mdlgenous people make up a very substantIal mInonty of the
populatlOn and predommate m the Villages of the hIghlands It IS one of a handful of
mumclpahtles that m 1996 elected an mdlgenous mayor That was m part a result of the
orgamzatlOnal power of the mdlgenous secondary-level orgamzatlOn, UNORCAC, and of
the natlOnal mdlgenous federations (UNORCAC IS affIlIated WIth one, the mayor With
another, which causes fnctlOns between the two) and because the mayor appealed to both
mdlgenous and mestizo populatIons m hIS campaign UNORCAC, throughout ItS 20-year
hIStOry has emphaSIzed culture and IdentIty In bUlldmg a strong orgamzatlOn 3 Rather
than becomIng a development orgamzatlOn, It has emphaSIzed mterest-group pOhtiCS as a
way of obtammg better serVIces and mfrastructure Now, With an mdlgenous mayor and
With governmental decentrahzatlOn (although few fmanclal resources have so far come
With the theoretical nght of greater autonomy at the local level), UNORCAC IS fIndmg
that mterest group polItics IS less effectIve-partly because of the resources of the state
are shnnkmg, and partly It has to share ItS role as champIOn of mdlgenous members of
the canton WIth the mayor Prehmmary results from the research on orgamzatlOnal
capacity suggest that the orgamzatlOn depends too heaVIly on outSIde funds (some 19
persons receive partial or complete salaries from grants) and needs to seek ways to
generate ItS own resources The development of a strategic plan along With Income
generatmg capacity, would allow the orgamzatlOn to weigh more objectively the
advantages or disadvantages of seekmg a particular externally funded project

3 G Flora s study of Circular migratIOn In Cotacachl (Masters theSIS supported by SANREM through
Umverslty of Georgia) shows a strong deSIre on the part of the IndIgenous populatIOn to remaIn In
the area and although many spend most of the year workmg elsewhere they IdentIfy theIr VIllage
as their true home
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In bnef terms, thIS is the context, based on SANREM research, m WhICh local decisiOns
about natural resource management are and will be taken One Important problem IS lack
of sufficient water for dnnkmg, let alone lfngatiOn The large landowners control much
of the surface water that comes from snow-capped Cotacachl mountam UNORCAC has
fostered the growth of a number of potable water systems, but still over half of the
villages are wIthout potable water ThIS issue is one that mvolves state, civIl society, and
the pnvate for-profIt sector An emergmg Issue IS the flower mdustry, which IS growmg
ill the area, but raises questions of pollutIon, and worker safety In the seml-tropical part
of the canton, a MitsubIshI-owned fIrm sought to engage m gold mmmg, but the local
residents and the new mayor opposed It because of the potential for mercury pollutiOn,
among other contammants The mayor made a tnp to Japan, mVited by Japanese
environmental groups, and the project was put on hold (The ASIan depressIon may have
also been a factor) FmallY' the issue of reforestatiOn also holds promIse for study
UNORCAC, along with the regiOnal electnc company and the Food and Agnculture
OrganIzatiOn of the UN, is conductmg a reforestation project m 14 commumtIes of
Cotacachi, but many peasants do not see how reforestatiOn benefIts them Followmg
pohcy and decision-makmg from the local to the natiOnal and mternatiOnallevels, WIth
emphaSIs on the lmkage (or lack thereof) between levels, should be very mstructIve

Summary of Results
A Studies completed

• Completed an analySiS of the past dIagnostics m Cotacachi, WhICh will be pubhshed
m July m QUItO

• Completed an analySIS of UNORCAC, the secondary mdigenous orgamzatiOn m
Cotacachi That analySIS is bemg shared WIth UNORCAC as they decentrahze theIr
orgamzatiOn

• Completed surveys of UNORCAC members m four different commumtIes m
Cotacachi to determme Impact and SOCIal capItal of the orgamzation

B PubhcatiOns

Baez, Sara, Fernando Guerrero, Mary Garcia, Ana Mana Larrea, and Fernando
Larrea Capitales Comumtanos y Propuestas de Desarrollo Local
EdiciOnes Abya-Yala, QUItO, Ecuador, forthcommg, 1999

Flora, Jan L (WIth Mary GarcIa Bravo, Corneha Butler Flora, and Segundo
Andrango Bomlla) "Commumty SustamabIhty m an Ecuadonan Buffer
Zone Environmental and other Forms of CapItal" In Robert Rhoades, ed
Bndgmg Landscapes and Lifescapes PartIcIpatory Research and
SustamabIhty m an Andean RegiOn, Longman, forthcommg, 1999 (WIll
also be pubhshed m Spamsh by EdiciOnes Abya-Yala, QUitO, Ecuador)
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Larrea, Fernando, Comella Butler Flora, Martha Ordofiez, Sandra Chancay, Sara
Baez, and Fernando Guerrero "A Typology of FamIly Production
StrategIes for Sustamable Agnculture and Natural Resource
Management" In Robert Rhoades, ed Bndgmg Landscapes and
Ltfescapes PartICIpatory Research and SustamabIhty m an Andean
RegIOn, Longman, forthcommg, 1999

C Papers PreparedJPresented

Flora, CornelIa Butler, "CreaCIon de mcentIvos soclales para la conservaclon de la
blodIversldad" ("Creatmg SOCIal mcentlves for bIodIversIty
conservatIon ") Plenary presentatIOn at InternatIOnal Conference on
OperacIOnalIzaclon de EstrategIas Integradas para la Conservaclon y el
Desarrollo (OperatIOnahzatIOn of Integrated StrategIes for ConservatIOn
and Development), QUIto, Ecuador, May 12, 1999

Flora, Jan L "Creando capacldad local y nacIOnal para proyectos mtegrados de
conservaclon y desarrollo" ("Creatmg local and natIOnal capaCIty for
mtegrated conservatIOn and development projects ") Plenary presentatIon
at InternatIOnal Conference on Operaclonahzaclon de Estrateglas
Integradas para la Conservaclon y el Desarrollo (OperatIOnallzatIOn of
Integrated StrategIes for Conservation and Development), QUIto, Ecuador,
May 12, 1999

Flora, Jan L, Mary Garda Bravo, Corneha Butler Flora, and Segundo Andrango
"CapItal SOCIal comumtarIO y maneJo de capItal natural en una zona de
amortlguamlento cuatro comumdades de Nanegal," (Commumty SOCIal
capItal and natural capItal management m a buffer zone four
commumtIes m Nanegal parIsh) Presented at InternatIOnal Conference on
OperacIOnahzacIOn de EstrategIas Integradas para la Conservaclon y el
Desarrollo, QUIto, Ecuador, May 12-14, 1999

Flora, Jan L, Mary GarcIa Bravo, Corneha Butler Flora, and Segundo Andrango
B "CapItal SOCIal, Acclon Colectlva, y CapItal MedIOamblental Cuatro
Comumdades en la MIcro-RegIOn de Nanegal " ("SocIal CapItal,
CollectIve ActIOn, and EnVIronmental CapItal Four Commumtles m a
FrontIer RegIOn of Ecuador") ill InternatIOnal Conference on Andean
Sustamable Development, QUIto, Ecuador, Dec 9-14 1998

Flora, Jan L ,Mary GarCIa Bravo and CornelIa Butler Flora "SOCIal CapItal and
SOCIal Infrastructure III Four Commumtles III a FrontIer RegIOn of
Ecuador," Rural SOCIOlogIcal SOCIety, Portland, OR, August 8, 1998

Garda Bravo, Mary, "La UNORCAC Proceso OrgamzatIvo y Gestlon," ("The
Umted Peasant OrgamzatIOns of Cotacachl Orgamzatlonal and Grassroots
Processes"), QUIto Ecuador, January 1999
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Larrea, Fernando, Comella Butler Flora, Martha Ordonez, Sandra Chancay, Sara
Baez, and Fernando Guerrero "Una tlpologm de las estrageg1as
productIvas famIlIares y su relaclon con la conservaclon de la
blOdIversIdad" (A typology of famIly productIon strategIes and theIr
relatIon to blOdIvers1ty conservatlOn," presentatlOn at InternatlOnal
Conference on OperaclOnalIzac1on de Estrateglas Integradas para la
Conservaclon y el Desarrollo (OperatlOnalIzatlOn of Integrated StrategIes
for ConservatlOn and Development), QUIto, Ecuador, May 12, 1999

Larrea, Fernando, Comella Butler Flora, Martha Ordonez, Sandra Chancay, Sara
Baez, and Fernando Guerrero "Una tIpologfa de las estrateg1as
productIvas famIlIares para la agncultura sustentable y el maneJo de
recursos naturales" Tercer SImposlO Latmo Amencano sobre
InvestIgacIon y ExtenslOn en SIstemas Agropecuanos Superaclon de la
Pobreza Rural para el Desarrollo de las CapacIdades Locales LIma, Peru,
August 19, 1998

Impacts DIscussIOn
A Who has the project Impacted and how?
The mstItutlOnal project thus far has had an 1mpact on UNORCAC as they are
undergomg a reorgamzatlOn to decentralIze the orgamzatlOn The results of the
mstItutlOnal analys1s, survey WIth commumty members, and the meta-analysIs of the
prevlOus dlagnost1cs of Cotacachl IS bemg fed mto theIr development plan

The meta-analysIs has been presented to the alcalde of Cotacachl for the canton to use ItS
planmng GIven the f1scal CrISIS m Ecuador, the recommendatIons from the meta­
analysIs, WIth theIr focus on local resources that can be recombmed m more effectIve
ways, IS provmg very tImely

B How has the project contnbuted to SANREM's programmat1c goals?
In our analys1s of the lInkage between goals of economIC and envIronmental
sustamabI1Ity on the part of grass-roots orgamzatlOns, we are IdentIfymg major
d1sconnects Understandmg the lack of overt attentIon to envIronmental Issues WIll help
w1th the SANREM goals of supportmg sustaInable polIcy dec1sIons

Plans for Subsequent Reportmg Period
In a VISIt the Floras made to Ecuador m May 1999, over a several day penod the
collaboratmg mdIvIduals and mstItutIons worked out what we hope 1S a realIstIC, but
demandmg, plan of work WIth clear tImelInes for at least the next two years The
centerpIece of the proposed work IS bemg carrIed out m collaboratlOn w1th the
Management EntIty as an assessment of natural resource management polIcy and
decIsIOn-makmg pnont1es, begmnmg at the local level (spec1f1cally CotacachI, Ecuador)
and workmg up to the provmcIal, natIOnal, Andean, and global levels A lIterature reVIew
and assessment w1ll take place w1thm thIS fIscal year
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The Floras wIll travel to Peru and Ecuador III August In Peru, they WIll further desIgn
the e-maIl conference m collaboratIOn WIth CONDESAN and determme ways to expand
the methodology The Ecuadonan-based team WIll IdentIfy local decIsIOn-makmg
pnontles and perfect the local Issue-IdentIfIcatIon methodology dunng the next SIX
months

Partners and Collaboration
Our Ecuadonan partners are Helfer Project, InternatIOnal, Terra Nueva, and InStItutO de
EstudIOS Ecuatonanos Our PeruvIan partners are CONDESAN (Consortlumfor the
Sustamable Development ofthe Andean EcoregLOn) and CIP (Centro InternacLOnal de la
Papa) The InstItutIOns team IS developmg ItS methodology m collaboratIOn WIth the ME
We have worked WIth the UmversIdad CatolIca's GIS group to provIde them WIth the
appropnate data sources to work WIth the modelIng project
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Ecological Consequences of Land-Use Changes in the Andes
Lead instItutIon - UnIVersIty of GeorgIa

Introduction
Every land use decIsIOn carnes secondary bIOphysIcal consequences Some decIsIOns,
such as sWItchmg among sImIlar crop types (e g , banana to plantam), have mmor
bIOphysIcal consequences Others, such as convertmg forests to pasture or perennIal
polycultures to chemIcally mtensive annual monocultures, have major bIOphysIcal
consequences These consequences mclude effects on bIOdIversIty, soIl erosIOn, soIl
fertIlIty, and sedIment loadmg m streams and nvers, and land-atmosphere heat transfer,
among others We are usmg InfOrmatIOn gathered durIng SANREM's phase one and
collectIng new mformation In order to broadly understand the SOCIOeconomIC dnvers of
land use deCISIOns but pnmanly to model Important aspects of bIOphysIcal consequences
of land use change over the past decade The pnmary effort embraces the followmg
hlstoncal changes pasture-forest, forest patch spatial patterns, slump erOSIOn (small to
large landslIdes), polyculture-monoculture, fIeld SIze, and crop mIxes

Objectives
• ExammatIOn of the Imks between specIfIc land uses and theIr bIophysIcal

consequences

•

•

Through the use of computer models, and, to a lesser extent multI-obJectIve decIsIon
makmg, to model the relatIonshIp between the SOCIOeconomIC dnvers of land use
change wIth the bIophysIcal consequences of such change

The development of land-use change models that emphasIze bIOphysIcal
consequences and desIgned to have general utIlIty to declSlons-makers

Methods
The research actIvItIes descnbed here follow two mam thrusts 1) work carned out as part
of a Ph D dIssertatIOn (Rebeca JustIcIa, Ecuadonan), and 2) assessment of the response
of aquatIc bIOdIverSity to land use change

Outputs
Doctoral Research actIvItIes

• RevIsIon of eXIstmg nutnent cyclmg models and theIr adaptabIlIty to the regIOn The
models revIewed mclude Van Veen and Fnssel's model, PhoenIX, NCSOll, Papran,
EPIC and CENTURY All the eXIstmg models have been developed to SImulate
temperate condItIons, mcludmg CENTURY However, CENTURY has been found to
adequately SImulate long term SOlI organIC dynamIcs under tropIcal condItIons

• ReView lIterature and partIal parameteriZatIOn of CENTURY wIth local data
• AcqUIsItIOn and dIgltlZatIOn of sOlI maps m 1 50,000 scale for the Nanegal regIOn
• RevIew, correctIon and standardIzatIon of eXlstmg geographIC dIgItal mformatIOn for

the Nanegal Area mcludmg vegetatIon cover for 1969 & 1990, contour lInes, roads,
nvers, towns and geomorphology
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• Partial creatIOn of a dIgItal elevatIOn model of the regIOn
• ReVIew lIterature to carry out the analysIs of stakeholder's land-use management

objectIves & charactenzatIOn
• RevIew lIterature about ecosystem spatIal modelmg enVIronments AcqulSltIOn of

ALES (Automated Land EvaluatIOn)

AquatIc BIOdIversIty actIvItIes

Several groups of macromvertebrates are sensItIve to changes m water temperature,
dIssolved oxygen, suspended sedIments, and other phYSICal parameters Land use affects
these parameters, and therefore affects macromvertebrate COmmUnItIes Consequently,
aquatIC msects can serve as bIOlogIcal mdlcators for mOnItonng projects that may Impact
nvers The communIty compOSItIOn of aquatIC msects m the Nanegal regIOn of
northwestern Ecuador was exammed The aquatIc msect COmmUnItIes m streams drammg
landscapes affected by pastures and farmmg were compared wIth cOmmUnItIes m
reference streams drammg completely forested landscapes of the Maqmpucuna Reserve
PrelImmary analySIS shows much hIgher abundance of DIptera and Odonata larvae m
streams drammg pastures and much hIgher abundance of Tnchoptera m streams drammg
forests Among the DIptera are blood-suckmg speCIes and vectors of dIseases ThIS work
was reported at the recent meetmg of the North Amencan BenthylogIcal SocIety

Summary of Results
We antICIpate the aquatIC bIOdIverSIty project resultmg m a theSIS WhICh should be
aVaIlable thIS fall The land use study IS stIll work m progress

Impacts DISCUSSIon

A Who has the project Impacted and how?
The results of the bIOdIverSIty project wIll be used m local envIronmental educatIOn
programs m schools m northwestern Ecuador ThIS effort IS bemg faCIlItated by the
FundacIOn Maqmpucuna

B How has the project contnbuted to SANREM's programmatIC goals?
A major SANREM goal IS to understand the effects of land use change on bIodIverSIty
The ongomg study on land use change m the Nanegal regIon wIll contnbute to our
understandmg of how farmers' land use deCISIOns affect two major components of
bIOdIverSIty forest fragmentatIOn and SOlI prodUCtIVIty More speCIfIcally, we exammed
how converSIOn of forest to agnculturalland has affected the bIOdIverSIty of streams

Plans for Subsequent Reportmg Period
It IS expected that farmers WIll be senSItIve to relatIve short term alteratIOns of SOlI
orgamc matter and nutnent cyclmg - major consequences of land use change - because
of theIr dependence on soIl prodUCtIVIty However, m thIS area of relatIvely young
colOnIZatIOn, neIther locals nor SCIentIsts understand well the long term behaVIOr of the
nutnent cyclmg system The optImIzatIon model that Ms JustIcIa IS desIgmng WIll
address thIS Issue and place an aspect of nutnent cyclmg, long term nutnent balance wIll
be exammed as a maxImIzed-parameter m the optImIzatIOn for sustamabIlIty The other
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aspect she wIll pursue IS an evaluatIOn of what are best, average and bad SOlIs for each of
fIve land uses from the farmer perspectIve, and from measurements of soli parameters
such as soIl type, pH, temperature, compactIOn, mOIsture, bulk densIty, nutnents and soIl
orgamc matter content, and landscape parameters such as slope and avaIlabIhty of water
sources

Partners and Collaboration
Our Ecuadonan collaboratmg mstItutIOn IS the FundacIOn Maqmpucuna, WhICh holds the
pnmary responslblhty for the management of the Cotacachi-Cayapas Reserve
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Water Resources Management and Environmental
Education in Two Andean Watersheds

Prepared by SergIo S RUIz-C6rdova, Wl1ham Deutsch, and Bryan Duncan, Auburn
UmversIty

IntroductIon
All actIvItIes of the SANREM CRSP at Auburn UmversIty (AU) are coordmated through
the InternatIOnal Center for Aquaculture and AquatIc EnvIronments (lCAAE}, m
collaboratIOn wIth the Department of FIsherIes and AllIed Aquacultures (FAA) The
PrInCIpal InvestIgators from Auburn are Dr Bryan Duncan (DIrector of the ICAAE and
FAA Professor) and Dr WIllIam Deutsch (EnVIronmental and Trammg SpeCIalIst,
ICAAE and Sr Research Fellow, FAA) BIOlogIst SergIO S RUIz-C6rdovaJomed as
BIlmgual Trammg SpeCIalIst of the Water Resource Management and EnVIronmental
EducatIOn work plan for Ecuador Mr BIlly W Earle (AdmImstratIve AssIstant, ICAAE)
handles the fmanclal accountmg of the Auburn UmversIty work plan Auburn UmversIty
has been an actIve consortIUm member smce the mceptIOn of the SANREM program, and
has partICIpated m wrItmg the Global Plan, Board of DIrectors and Global Techmcal
CommIttee membershIps and trammg/facilItatIon at OrIentatIon seSSIons and workshops
Our prImary techmcal contrIbutIOn to the SANREM consortIUm has been m the area of
aquatIc resource management and envIronmental educatIon, that started m the PhIlIppmes
and now has been extended to Ecuador

Objectives
Three ObjectIves were selected for thIS year

• Increase the capaCIty of local CItIzens to momtor and assess selected water
qualIty parameters WhICh are mdIcators of envIronmental health

• Increase the capaCIty of local government umts, commumty groups and the general
publIc to formulate water resource management plans and polICIes to protect and
restore theIr enVIronment

• Integrate the lessons learned from the Ecuador experIence WIth those of the
PhIlIppmes and U S to Illustrate globally applIcable prmcIpals of commumty-based
water resource management

Methods
SIX person-tnps to Ecuador were completed by Auburn UmversIty personnel between
June 151 1998 and May 31 5t 1999 towards accomplIshmg the ObjectIves for that penod

Bryan L Duncan, WIllIam G Deutsch and SergIO S RUIz-C6rdova spent seven days m
Ecuador from September 9 to 15,1998 partIcipatmg m actIVItIes m three locatIons the
Nanegal area, Cant6n Cotacachl and CIty of QUItO In the Nanegal area Auburn
UmversIty personnel met leaders from the commumtIes of Playa RIca, Chacapata,
Palmitopamba and La Perla, made presentatIOns and dIscussed water Issues AU
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personnel also dId fIeld VISItS to the dnnkmg water systems of these commUnItIes and
conducted physIcal, chemIcal and bactenologlcal testmg In the Cotacachl area
UNORCAC leaders were met, presentatIOns made, and data obtamed on a prevIous VISIt
dIscussed SItes along the dnnkmg water system of the communIty of Turucu were
vIsIted DIScUSSIons were held wIth the Mayor of the City of Cotacachl EconomIst Auki
Tltuafia Males

In QUItO AU personnel vIsIted the UnIVerSIty of San FrancIsco de QUItO (USFQ) and met
the Dean of the School of EnvIronmental SCIences Dr Hugo ValdebenIto BIll Deutsch
made a slIde presentatIOn "SANREM CommunIty based Water QualIty MOnItonng m the
PhilIppmes" Faculty members Carlos Valle, Mana de Lourdes Torres, DavId Romo and
Kelly Swmg (AU graduate) were met A lunch meetmg was held wIth the Chancellor of
the UnIVerSIty Dr SantIago Gangotena Gonzalez (AU graduate) Met ECOCIENCIA
leaders and researchers ROCIO Alarcon and Carlos Carrera, and theIr faCIlItIes were
toured

SergIo S RUIz-C6rdova spent eleven days m Ecuador from November 29 to December 9,
1998, partIcipatmg m the followmg actIVItIes In the Nanegal Pansh he conducted a two
day water resource management workshop WIth members of the fIve commUnItIes
participatmg WIth the SANREM program Playa RIca, Chacapata, Palmltopamba, La
Perla and Nanegal Dnnk.mg water systems and other spnngs were VISIted at those
commUnItIes PhYSICal, chemIcal and bactenoiogical testmg done by the local CItizen
mOnItors was superVIsed In Cotacachl he met UNORCAC leaders and presented and
dIscussed data obtamed on a prevIous VISit He conducted a two day water resource
management workshop for members of the UNORCAC commUnIties He met WIth
mOnItonng groups and evaluated theIr data as part of a qualIty control/qualIty assurance
program, addressed theIr problems, answered questIons, made suggestIOns and proVIded
addItional supplIes or eqUIpment as necessary Two UNORCAC members were
mstructed on the baSICS of computer data entry leadmg to the development of an InItIal
database and on-SIte data management In QUItO Mr RUIz-C6rdova partICIpated m the ill
InternatIOnal SympOSIUm, "Sustamable Mountam Development, Understandmg
EcologIcal Interfaces for Management of Andean Cultural Landscapes" He gave a slIde
presentatIOn "CommunIty Based Water QualIty MOnItonng Lessons from the Mountams
m the PhilIppmes and Ecuador"

BIll Deutsch and SergIO S RUIz-C6rdova spent ten days m Ecuador (Apnl 12 -21,
1999), partlclpatmg m the followmg actIVItIes/meetmgs In the Nanegal Pansh met
leaders of the commUnItIes of Palmltopamba and La Perla to dISCUSS water qualIty
mOnItonng actIVItIes and other Issues VIsited the MaqUIpucuna Natural Preserve
leadmg to the pOSSIbIlIty of testmg SItes mSIde the preserve to serve as undIsturbed
references Other SANREM actIVItIes are apparently mvolvmg personnel from
MaqUIpucuna, therefore JOInIng efforts to accomplIsh some actIVItIes could help
mtegrate SANREM projects m dIfferent fIelds of work In Cotacachl AU personnel
met UNORCAC leaders A two-day water resource management workshop for both
chemIcal and bactenologlcal mOnItonng was conducted m Cotacachl WIth members
of the UNORCAC COmmUnItIes Met CODELSPA (Defendmg San Pablo Lake
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CommIttee) leaders (presIded by RIchard Sandoval) and learned about communIty
projects towards the preservatIOn and management of the San Pablo Lake m San
Pablo, near Otavalo Talks focused on the posslblllty of expandmg the water quahty
mOnItorIng program to the area surroundmg the lake CODELSPA has been workmg
a number of years wIth the commumtIes located around San Pablo Lake where they
have acceptance by the people Over one hundred people were attendmg a workshop,
concernmg San Pablo Lake Issues, WhIch was held m San Pablo on the dates of our
VISIt CODELSPA leaders understand the Importance of the water quahty of the lake
for dIfferent purposes and they foresee the partICIpatIon of CItIzens m momtormg
water qualIty m dIfferent SItes 10 the lake and the streams flowmg mto and out of It
In QUItO we VIsIted the PontIfIcal CatholIc Umverslty of Ecuador (PUCE), and met
the DIrector of the EnVIronmental StudIes Department Dr Juan HIdalgo We also
met Eng PatrICIO Sohs, Professor of Remote Sensmg and Natural Resources
Management, and hIS student AurelIo VIcuna, to dISCUSS pOSSIble collaboratIon WIth
the water qualIty workplan They are more mvolved m projects concernmg the use of
geographIC mformatIon systems and the landuse However, smce water IS a VItal part
of any ecosytem they saw a strong connectIOn between theIr land use efforts and our
aquatIc resource management program The PUCE has also a strong bIOlogy program
and students WIth mterest m water resources WIll be aVaIlable to partICIpate WIth
SANREM's Water Resource Management and EnVIronmental EducatIon work plan
for Ecuador

Meetmgs m the Nanegal area m September 1998 brought together about 60 people (34
adults and 23 school chIldren, mcludmg 28 women) Water Issues were presented and
dIscussed WIth emphasIs on waterborne health problems and water scarCIty Ten SItes
were tested for chemIcal and bacterIal qualIty and Dr Hector Ballesteros delIvered results
of bacterIologIcal tests to the commumtIes wIthm fIve days FIve of the samples
presented E coll and all but one had colIforms to some degree The only sample
completely clean was the one taken from a house at Palmltopamba receIvmg water
treated WIth chlOrIne Results from thIS samplmg mdIcated several potentIally unsafe
SItuatIons that needed to be addressed PhySIco-chemIcal analysIs showed measurements
m the deSIred range

Meetmgs m Cotacachl m September 1998 brought together 22 UNORCAC commumty
leaders mcludmg eIght women, headed by theIr preSIdent Rafael GUItarra Followmg the
trammg m water qualIty momtorIng and bacterIologIcal testmg conducted there m March
1998 water qualIty momtorIng actIVItIes started m September 1998 They sampled for SIX
chemIcal parameters, at eleven SItes on water dlstnbutIOn tanks servmg 26 UNORCAC
COmmUnItIes Data collected dunng September m Cotacachl were SImIlar to those taken
m March Juhan PillalUlsa and Mano Landeta, from UNORCAC, took over the
coordmatIOn of the water quahty momtonng actIVItIes and showed excellent leadershIp
BacterIologIcal testmg from fIve SItes along the water dIstrIbutIOn system from Turucu
yIelded no E coll and few counts of other cohforms Results were far better than those
from March when the E cob counts were far above safe levels
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A workshop m the Nanegal area m December 1998 brought together 15 people (mcludmg
fIve women) from the fIve commumtles Playa RIca (6), Chacapata (2), PalmItopamba (3),
La Perla (2) and Nanegal (2) Nme SItes were tested for physIcal-chemIcal qualIty and 17
SItes for bactenal qualIty Hector Ballesteros delIvered results of bactenologlcal tests to
the commumtIes wlthm thIrty days All but fIve of the samples presented E coll and
other colIforms to some degree Samples from three SItes were completely clean, two
taken from the Nanegal system after bemg treated wIth chlorme, and the other one from
Carlos Ayala's spnng m Playa RIca Results from thIS samplmg mdlcated several
potentIally unsafe SItuatIons that needed to be addressed PhySIco-chemIcal analySIS
showed measurements m the deSIred range

Meetmgs m Cotacachl m December 1998 brought together eleven UNORCAC
commumty leaders (no women), headed by Rafael GUltarra Data collected dunng
September - November m Cotacachl from ten commumtles were SImIlar to those taken m
March Bactenologlcal testmg from four SItes yielded no bactena at all m two of them, no
E coll but few counts of other colIforms m water from the Chumabf system, and counts
of E coll and other coltforms above safe levels m the water from the Yanayacu stream
Results from thIS stream showed a very unsafe SItuatIon consldenng that several famIlIes
from the Chilcapamba commumty are usmg thIS water for human consumptIon smce thelf
water system IS not operatmg

Bactenologlcal testmg from SItes along the water dlstnbutIOn systems from twelve
commumtIes mdlcated that 66% had no E COil, but counts of other colIforms were
present m all but one of the samples E coll counts m samples from the commumty
of Arrayanes averaged 1,500 colomes m 100/mL of water sample that IS almost three
tImes above safe levels for whole body contact

Outputs
ChemIcal and bactenologlcal testmg have been conducted mamly from dnnkmg water at
commumty houses and dlstnbutIOn tanks ThIS focus happened because that IS the
pnonty concern of the Ecuadonans m both areas of SANREM actIVIty m the Andes A
total of 89 water quahty samples have been reported (most for 1998), for chemIcal
mcludmg SIX parameters and 146 for bactena In the Nanegal area 18 sItes have been
tested for chemIcal and 27 SItes for bactenologlcal water quahty SItes m thIS area are
located wlthm the fIve commumtles Nanegal, Palmltopamba, La Perla, Chacapata and
Playa RIca In the Canton Cotacachl 16 SItes scattered among 14 commumtIes were
tested for water quahty and bactena dunng June 1998 - May 1999 ContammatIOn by
colIforms bactena (mcludmg E coll) was IdentIfIed at 18 SItes m Nanegal as well as at
fIve SItes m Cotacachl Water chemIstry and bactena was tested at one small stream m
Chacapata as part of the ongomg momtonng program

Our partners from UNORCAC m CotacachI, Eng Mano Landeta and Mr Juhan
PillalUlsa, submItted summary tables of all water quahty samples they have analyzed, and
smce the begmnmg of the program m that area seems that they have Improved thelf
leadershIp SkIlls to the pomt that UNORCAC IS gIvmg them other responslblhtles
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Summary of Results
SIgmficant Fmdmgs

Results from the bactenologlcal surveys conducted from June 1998 to May 1999 are
attached to thIS report It IdentIfIed potentIal problems wIth dnnkmg water at all
commumtIes from the Nanegal area as well as at the commumtles m Canton Cotacachl
Cohfonns bactena were found m dnnkmg water sampled at all but four commumtles In
Cotacachl (commumty dnnkmg water system tanks) E cob bactena were found m
water of all fIve commumtIes m the Nanegal area as well as at fIve commumtles In
Canton Cotacachl ThIS may be related to the condItIOn of the sprmg source (water from
13 spnng sources were tested) m addItIon to the condItIon of the pIpes WhIch convey the
water to the commumty houses and the contamers used for water storage Four samples
from the Nanegal area and fIve from Canton Cotacachl were completely clean These
samples came from water preVIOusly treated WIth chlonne (dlstnbutlon tanks or houses)
except one ongmatmg from a small spnng m Playa RIca Results from every survey was
presented to the commumty leaders m each locatIOn

The bactenologlcal surveys, conducted thIS year, revealed that the dnnkmg water supply
system of several commumtles have sectIOns that are contammated WIth colIforms bactena
m concentratIOns that are probably dangerous for human consumptIOn People m both
SANREM locatIOns are aware of the pOSSIbIlIty and potentIal of waterborne dIseases but
seemg sImple tests lIke the bactenologlcal ones we are usmg prompts them to try to do
somethmg to solve the problems or to prevent them

Commumty members who attended our meetmgs and/or workshops have mdlcated that
bactenologlcal and chemIcal testmg of dnnkmg water IS the pnmary motIvator to
partICIpate WIth these programs

Trammg ActIVItIes

Meetmgs m the Nanegal area on September 9th to 11 th 1998 brought together about 60
people (34 adults and 23 school chIldren, mcludmg 28 women) These meetmgs m thIS
area were mtroductory and no tramIng was mvolved dIrectly although some testmg was
conducted as demonstratIon for chemIcal and bactenologlcal propertIes of dnnkmg
water Meetmgs m Cotacachl WIth UNORCAC leaders and water qualIty momtors on
September 1t h to 14th 1998 were focused on presentatIon and dISCUSSIon of data obtamed
smce prevIOUS tnp, and taken by the momtors, lead by Eng MarlO Landeta and JulIan
PlllalUlsa DIscussed WIth them some momtonng problems and techmques exchange
one water qualIty testmg kIt and endowed a new one to the orgamzatlon for a total of two
EmIlIo Bomlla and Jorge Arutmgo from the commumtIes of Turucu and Santa Barbara
lead us to VISIt the dnnkmg water collectmg tanks for theIr commumtIes m order to test
(for chemIstry and bactena) varIOUS sItes from spnngs to houses

Trammg actIVItIes conducted durmg the second tnp of thIS year to Ecuador mvolved the
fIrst water qualIty workshop m the Nanegal area on December 1st to 3rd 1998 to 15
partICIpants, (mcludmg fIve women) from the fIve commumtles Playa RIca (6),
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Chacapata (2), Palmltopamba (3), La Perla (2) y Nanegal (2) FIeld tnps were
accomplIshed to VISIt sItes at all commumtles and supervIsed momtors m the fIeld durmg
the actual water testmg On December 5th and 6th 1998 a water qualIty workshop was
conducted for ten UNORCAC leaders and water qualIty momtors Mano Landeta was
present and collaborated WIth the workshop supervlsmg and gUIdmg tramees durmg the
"hands on" sectIon of the workshop He also presented data collected by the momtors
smce September 1998 whIch was mterpreted and dIscussed m order to get more
understandmg and famIlIarIze WIth the goals of these actIvItIes
On Apnl 99 durmg the thIrd VISIt to Ecuador thIS phase, contmuous dally heavy rams for
two weeks of m the Nanegal area made travel and commumcatIOn dIffICUlt and dId not
allow for the scheduled water qualIty momtonng workshop Nevertheless, on the last day
m that area It was possIble to travel to Palmltopamba and La Perla to meet WIth local
leaders and water momtors EulogIO Morales presented data of the phySIcal-chemIcal
analySIS taken by Palmltopamba momtors dunng Dec-98 and Jan-99 Data showed
measurements m the range of desIred levels Workshops m Cotacachl mvolved twenty
UNORCAC leaders (espeCIally Juntas de Agua PresIdents and/or managers) from twelve
commumtIes Data from ten commumtles collected through March were entered mto the
computer database at UNORCAC, values measured were wlthm the desIred range
MarlO Landeta and JulIan PIllalUIsa are StIll coordmatmg the water qualIty momtormg
and are domg a great Job They and two new people Alfredo Dfaz y AlICIa GuaJan are
now part of UNORCAC as promoters and have dIVIded among them the commumtles to
coordmate actIvItIes m about ten commumtIes each

Impacts DISCUSSIon

The ImmedIate Impacts of thIS actIvIty lIe m three sIgmflcant areas a) local partIcIpatIon
and response, b) changes m knowledge, attItudes, skIlls, and abIlItIes, c) changes m
practIce, and d) emergmg concerns for future qualIty of resources

A People Involvement and ReactIon
Because the good expenence locals had of the preVIOUS years of SANREM m the
Nanegal area, the mvolvement of people WIth the Water Resource Management and
EnVIronmental EducatIOn work plan for Ecuador seemed to be easy People that
partIcIpated m other projects dunng Phase I m the area, are very happy to see SANREM
commg back to theIr commumtles POSItIve Impacts left by SANREM personnel dunng
Phase I are helpmg when mtroducmg new people and new Ideas on water resources
management to the COmmUnItIes In the Cotacachl area few members of the
commumtIes have contmued to stay mvolved WIth the SANREM work plan smce the fIrst
meetmg concernmg water Issues m December 1997 Smce then thIrty new mOnItors
became certIfIed m workshops thIS year UNORCAC leaders have swapped pOSItIOns
and though some leaders have departed the organIzatIon IS open and prompt to get
mvolved and contmue the water qualIty momtonng program

Meetmg WIth the major of the CIty of Cotacachl EconomIst Auk! Tltuafia Males was very
posItlve He was an UNORCAC member and supports most actIVItIes the orgamzatIOn
proposes and havmg the leadershIp of the CIty offer hIS medIatIon to establIsh
relatIOnshIps WIth other governmental and non-governmental organIzatIons workmg m
the area m SImIlar projects
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ApproxImately 200 people from the Nanegal area, Canton Cotacachl and QUIto have
attended meetmgs and workshops thIS year ConversatIOns and comments suggest that the
work plan IS generally well receIved by the commumtIes and by SCIentIsts from the
Andean regIOn

The Department of Health representatIve m Palmitopamba expressed mterest m the
bactenological tests but has not attended any of the trammg seSSlOns ConversatIOns wIth
her mdICated the pOSSIbIlIty of cooperatIon to reduce waterborne dIsease problems Data
from the surveys has not been presented or dIscussed wIth her

B Changes m Knowledge, AttItudes, Skills, and AbIlItIes
Our water qualIty workshops and fIeldwork are revealmg strong mterest by the
commumty members, both m Nanegal and CotacachI, m testmg dnnkmg water qualIty
The bactenologlcal tests wIth hIgher amounts of colomes generally are assocIated wIth
poor samtatlon at the collectmg tanks and spnngs, as well as m water storage contamers
m the houses There have been two documented cases of Improvement m the
mfrastructure because the SANREM water qualIty momtonng actIVItIes m the Canton
Cotacachl Bactenologlcal tests of water samples from the commumty of EI Batan m
March 1998 showed bemg hIghly contammated wIth cohforms However, sImIlar test
conducted m Apnl 1999 showed great Improvement and Just few colIforms present
Commumty members and Junta de Agua operator commented the cleanmg work and
fencmg done m the collectmg tank after bemg shocked by the observatIOn of the bactena
plates from theIr dnnkmg water compared to bottled water and to dnnkmg water from
other commumtles SImIlar SItuatIOn occurred m the commumty of Turucu Tests from
March 1998 showed large amounts of E cob contammatlOn but smce then, the Junta de
Agua operator and other commumty member worked on Improvmg the condItIons of the
water collectmg tank Dunng the September 1998 tnp we VISIt the faCIlIty whIle dunng
reconstructIOn and the tests conducted then revealed great Improvement WIth no E cob at
all and very few other colIforms They had expressed theIr dIslIke for the use of
chlonnatmg and had qUIt domg the procedure WIth the potentIal problem of acqumng
waterborne dIseases Turucu people were pleased to know about the qualIty of theIr
water before and after the Improvements m theIr dnnkmg water collectmg tank, and of
the fact that they don't have to chlormate theIr water m order to dnnk It WIth confIdence

C Changes m PractIce
CItIzen teams have contmuously momtored water qualIty across the landscape of
Cotacachl for nme months m an ongomg attempt to detect general trends on a large
scale The data has not yet revealed patterns or dIstmctIOns among mIcro watersheds that
WIll offer the potentIal for the commumtIes to proceed WIth management plans for
conservatIon and restoratIOn In the Nanegal area the water quahty momtonng has Just
started hence data analySIS has not began

An agncultural lITIgatIOn speCIalIst from the Canton Cotacachl had notIce about our
workshops on chemIcal and bactenoiogical testmg and expressed mterest m workmg WIth
us and Implementmg changes and repaIrs m the water supply system, based on our data
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D Emergmg concerns
The research of thIS year substantIated some degradatIOn of streams and spnngs both m
the Nanegal area as well as m the Canton Cotacachl landscape (espeCIally as mdlcated
bactenal counts) These fmdmgs should be communIcated to the communIty m such a
way that they can then dISCUSS changes over tIme and whether or not they perceIve theIr
aquatIc ecosystems are sustamable ThIS could be a fruItful source of commumty
mdlcators of sustamablhty

Partners and Collaboration
Most of our ongmal partners contmued to make sIgnIfIcant contnbutIOns to the research
USFQ partIcIpatIOn m our work plan thIS year was mInImal but expressed mterest m
contmumg wIth the plan through the second phase A SImIlar SItuatIon occurred wIth
ECOCIENCIA whose researchers showed great mterest m partIcIpate and or collaborate
wIth our work plan They have an undergomg project m the MIra RIver watershed (north
of Cotacachl and Nanegal) that mcludes chemIcal and bIOlogIcal assessments very SImIlar
to our chemIcal mOnItormg and to our bIOassessment, proposed to start m the thIrd year
of work m Ecuador ECOCIENCIA has good GIS and macromvertebrates laboratones
that could be use and mcorporated to the faCIlItIes avaIlable to SANREM m Ecuador

The CommIttee for the Defense of San Pablo Lake (CODELSPA) also made the
mVltatIOn to partIcIpate and start a Lake Watch program WIth the COmmUnItIes located
around the lake CODELSPA has good collaboratIon WIth other UnIVersItIes (mcludmg
Trent m Canada and PUCE m QUItO) but they lack water resources management
speCIalIsts focused on communIty based projects CODELSPA had lImnologIsts and
bIOlogIStS commg to work m the lake but merely "SCIentIfIc research", WIthout CItIzens
partICIpatIOn However, more than one hundred people were present at a meetmg called
by CODELSPA from all the commumtles surroundmg the lake, and theIr presence was a
SIgn of wIllmgness to collaborate and partICIpate as well as to show theIr concern for the
lake that has drop almost one meter dunng the last fIfteen years

The people m Cotacachl that have volunteered for trammg and mOnItonng have remamed
actIve for the last months and have shown the level of mterest and commItment that rural
commUnItIes have m understandmg and managmg a natural resource

These types of relatIOnshIps have the potentIal to outlIve SANREM and make a water
resource management program sustamable

Bactenologlcal survey results were presented and dIscussed WIth communIty
representatIves m the Nanegal area and WIth communIty members and UNORCAC
leaders m Cotacachl There IS an opportUnIty to strengthen partnershIps WIth USFQ or
PUCE to systematIcally mOnItor bactena m dnnkmg water, IdentIfy problem areas m
water dIstrIbutIon systems (e g pomts of contammatIOn m pIpes, spnngs, stonng
contamers, etc) and mlmmIze waterborne dIseases m the commumty
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The SANREMlEcuador EnVIronmental EducatIOn work plan now has excellent
partnershIps m place WIth support at the local levels There are needs to clarIfy the plan
WIth all the partners and faCIlItate the contrIbutIOn of all work plans to formal and
mformal educatIOnal actIVItIes m Ecuador LIkeWIse, the work plans need to coordmate
WIth other SANREM actIVIties taken place m Ecuador to maXImIze the use of resources
and also to aVOId confusIOn or a break m protocol

Problems encountered and steps taken to resolve them
MotIvatIOn of volunteer momtors IS a constant challenge of our work plan As part of
motIvatIOn and partnershIp bUIldmg, momtormg groups from all the commumties
hopefully have semmars and meetmg-workshops WIth PUCE staff (AurelIo VIcuna,
PatrICIO SolIs) and other locals (Hector Ballesteros) that WIll help them buIld theIr
confidence and conCIseness for momtorIng and plan for the future

We need to contmue trammg some of our work plan partners m data management, qualIty
assurance protocols and computer graphmg so that there IS a faster turnaround of results
for the commumty and contmuous capaCIty buIldmg m-country We are perfectmg emaIl
and ftp transfer of data from Ecuador to Auburn Umversity and VIce versa, and
transmISSIOn so far IS baSIcally successful

There stIll needs to be more of a local assessment of the work plan and documentatIOn of
ItS progress and problems Presently, thIS IS prImarIly left to the US-based PI who
relays personal observatIOns whIle on SIte and data sent from the partners Our work plan
should schedule a MomtorIng and EvaluatIon seSSIOn WIth all the mterested partners,
WhICh should result m more self evaluatIOn and process documentatIon by the local work
plan partners and the commumties
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:ru Southeast Asia Project

Southeast Asia Project Summary

L IntroductIon

The goal of the SANREM-Southeast ASIa project IS to assIst m the creatIOn and
successful applIcatIOn of declSlon-support tools for natural resource management and
planmng (NRM) at both a commumty and a watershed scale By decIsIon support tools
we mean materIals, mcludmg research fmdmgs and sImulatIOn models, that enable the
formulatIOn and answerIng of queStIons that Imk economIC and SOCIal development
goals wIth the long-term vIabIlIty of the envIronmental and natural resource base
These tools are essentIal to the achIevement of the Agenda 21 target of sustamable
development Some examples of NRM questIOns faced by local decIsIon-makers are

• What are the economIC and envIronmental causes and consequences of
sedImentatIOn m dams and waterways?

• What mterventlons WIll best help preserve acceptable water qualIty across a
watershed?

• What are the SOCIally acceptable rates of deforestatIon or SOlI eroSIOn m a
watershed, what WIll It cost to achIeve them, and how WIll the costs and benefIts be
dIstrIbuted?

• What are the local economIC and envlfonmentalImplIcatIOns of prIce changes
caused by natIOnal or mternatIOnal market trends or polIcy reforms?

The SANREM research strategy IS bUIlt upon the cornerstones of partICIpatIon,
mterdIscIplmary collaboratIon, mtersectoral (or multIstakeholder) cooperatIOn, and
research at a landscape scale The project brmgs together experts from US and
Southeast ASIan umversitIes, local and natIOnal government offICIals, regIOnal and
mternatlonal agrIcultural research centers, and US and Southeast ASIan NGO groups

SANREM has been actIve at ItS PhIlIppme research sIte m Lantapan mumcIpahty,
BukIdnon provmce, smce 1993 However, the project's methodologIes and fmdmgs are
much more broadly apphcable m the PhIhppmes, elsewhere m Southeast ASIa and
beyond Among Southeast ASIan countrIes, SImIlarItIes are defmed not merely by
geography, but by common experIences that have helped shape trends m natural
resource use and the logIc of local NRM strategIes These experIences mclude rapId
economIC growth, market development enhancmg commerCIal opportumtIes for upland
farmers, and rapId or Impendmg decentrahzatlon and devolutIOn of NRM responSIbIlIty
and authOrIty from central to local governments, NGOs and commumty groups The
receSSIOns experIenced by many ASIan economIes m 1997-99 have generated another
set of common pohcy challenges for regIOnal NRM planners

Successful NRM m a speCIfIC locahty depends CrItIcally on the commItment and
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partIcIpatIOn of Its resldents--the pnmary resource managers--and of commumty-level
orgamzatlons, both formal (government and non-government groups) and mformal WIth
the support of key provmclal and natIOnal agencIes, SANREM's partners have devoted
consIderable effort to educatIon, mformatIon exchange and forms of partIcIpatory
research mtended to promote envIronmental awareness and an apprecIatIOn of lmks
between envIronmental and other phenomena m Lantapan ACtIVItIes m thIS domam
mclude commumty-based water qualIty momtormg, farmer-managed crop and
technology tnals, contmuous feedback and consultatIon through commumty meetmgs and
semmars, and project-level partICIpatIon m the desIgn of a mumclpal natural resource
management and development plan (NRMDP) and mumclpalland use plan

NRM IS also heavIly mfluenced by condItIOns m a much broader economIC and polIcy
context Locally-based NRM strategIes cannot be sustamed If natIOnal markets and
polICIes send contradIctory sIgnals An Important component of our strategy IS thus to
engage m mformatIOn exchange and capacity-bUIldmg not merely locally, but also among
natIOnal and even regIOnal research and polIcy mstItutIOns At these levels our goal IS to
promote the deSIgn and adoptIOn of development and enVIronment polICIes that are
conSIstent WIth the needs and aSpIratIOns of pnmary resource managers such as farmers
and local planners, and of the commumtIes m whIch they reSIde

Through ASIan regIOnal networks and the parent SANREM CRSP program we also
engage m mformatlon exchange WIth other projects and polIcy makers addressmg SImIlar
problems m countnes beyond the Southeast ASIa regIOn and at the global level

II Project ObjectIves
• To develop methods, tools, and mstitutIOnal capacIty to support sustamable

agrIculture & natural resource management polIcy deSIgn, Issue analySIS, plannmg,
and ImplementatIon at the landscape/lIfescape scale

• To develop methods for asslstmg deCISIons made at global, regIOnal and natIOnal
levels on broader Issues related to sustamable agrIculture and natural resources

• To develop methods to faCIlItate exchange of natural resource management
mformatIOn and knowledge wlthm and across multIple scales

III Progress
For detazled actlVlty reports see sectlOnfollowmg thIS summary

ACtIVIty Set 1 Research

Major AchIevements
• Construct prototype watershed model and present It for discussIOn III varIOus forums,

both III LantapanlMalaybalay, Los Banos and at Southeast ASian regIOnal meetmgs
• Inventory of provmcial and mumclpal resolutIons and ordmances relatmg to

agrIculture and enVIronment, prelImmary analySIS of the complIed resolutIOns and
ordmances

• InItial dISCUSSIOns at local and provmcIal level defimng polIcy Issues, data needs and
feasIble methodologIes
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• Contmumg data gathenng and analysIs m economICS, land use, water qualIty and
sods

• DocumentatIOn, presentatIon and preparatIOn for publIcatIOn of results

ACtIVIty Set 2 local, natIOnal and regIOnal network bUIldmg and mformatIOn exchange

Major AchIevements
• SWOT analysIs of NRMDP process m Lantapan, as fust step towards replIcatIOn
• Imtial efforts to promote LGU-to-LGU shanng of mformatIon and expenences

replIcatIon sItes (Baungon and Manolo FortIch mumcipalItIes) selected
• InauguratIOn of regIOnal mformatIOn exchange and network bUIldmg m Indochma
• Kapihan sa Malaybalay (provmcial semmar) on watershed modelmg techmques and

applIcatIOns
• Co-hostmg of mternatIOnal methodology conference on "EnvIronmental servIces and

land use change bndgmg the gap between polIcy and research m Southeast ASIa"
• Hostmg mternatIOnal workshop on "DevolutIOn and local management of natural

resources"

ActIVIty Set 3 capacIty bUIldmg and trammg

Major AchIevements
• FormatIOn of tnpartite mstItutIOnal relatIOnshIp (SEARCA-IIRR-CMU) to deSIgn and

Implement trammg and capaCIty bUIldmg strategIes at local level
• Trammg needs analySIS (TNA) conducted m SIX barangays m the mumcipalItIes of

Lantapan and ValencIa, all m the provmce of BukIdnon

ACtIVIty Set 4 AdmmistratIOn and management

Major AchIevements
• Annual plannmg meetmg to provIde a venue for work plan holders to report Year 1

ACtiVIties
• FIeld VISitS, onentatIOn of new partners, exploratIOn of pOSSIbIlIties for future

collaborations at local level
• Semmar at USAID-Washmgton
• Proposal for a presentatIon to ASia PacIfIC ASSOCIatIOn of Agncultural Research

InstItutIons (regIOnal mmistenal meetmg)
• Project web SIte establIshed at http Ilaae WISC edu/coxhead/sanrernltdd

IV How the ActIVItIes are Integrated
Contmumg research at the PhilIppmes SIte IS necessary as a means of developmg, testmg
and applymg mtegrated economIC and envIronmental analyses for the purpose of
mformmg NRM strategIes at all scales Our research and related activitIes m Lantapan
are explICItly desIgned to serve our Southeast ASIan regIOnal ObjectIves by provIdmg the
project WIth a laboratory for empmcal research and the dIStillatIOn of SCIentIfIC and
polIcy lessons ThIS base proVIdes the project WIth a fmn empmcal foundatIOn for
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methodologIcal and pohcy 1Onovatlons 10 Southeast ASIan and global research and pohcy
arenas Our plan of actlvItIes 10 Phase II expressed thIS wIth concrete proposals to create
l10kages and exchange 1OformatIOn from the sIte across the regIOn at three levels
researcher-to-researcher, pollcymaker-to-pohcymaker, and LOU-to-LOU (local
government umts), through educatIOnal programs and cross-sIte VISItS coordmated by
Southeast ASIan research 1OstltutIOns and NOOs In Year 1 we made very sIgmfIcant
progress towards the goal of regIOnal 1OtegratIon, notably-- though not solely-- through
our co-host1Og of two 1OternatIOnal workshops 10 ChIang MaI, ThaIland

Lessons from the PhIlIpp10es have sIgmfIcant polIcy Import for transItIOnal economIes 10
Indochma and even, 10 the current context of economIC cnSIS and 10creased pressure on
upland and forest resources, for more advanced economIes such as ThaIland RapId
advances In decentralIzatIOn and the grantIng of Increased autonomy to local
governments throughout the regIOn only underlIne the Importance of a locally-based,
partICIpatory methodology such as that consIstently espoused 10 the SANREM-SEA
project Each of the workplans addresses a specIfIc component of sIte-based research,
"scalIng" or tra1010g actlvItIes WIthIn the broader goal of a regIOnally Integrated project

In Year 1 we made very sIgmfIcant progress towards the goals of methodology
development at the local level and of regIOnal 1OtegratIon, notably-- though not solely-­
through our co-host1Og of two InternatIOnal workshops In ChIang MaI, ThaIland

V Progress Toward the Five Year Indicators
The project has met all ItS major ObjectIves for Year 1, and In addItlon has successfully
prepared and passed reVIew of actIvIty plans and workplans for Year 2
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Individual Activity Reports

Decision Support Tools for Upland Resource Managers

Integrated Watershed ModelIng for DecIsion Support and PolIcy
Planmng

IntroductIOn
ThIS workplan seeks to Improve natural resources management (NRM) by provIdmg a
computer-based deCISIOn support tool targeted for use by local, provmcIal, and natIonal
polIcy makers m the PhIlIppmes The workplan makes extensIve use of data collected
dUrIng SANREM PhIlIppmes Phase I and seeks to mtegrate these data m a logIcal and
SCIentIfIcally consIstent manner, usmg a watershed as a umt of analysIs and aggregatIon
The model IS prImarIly orIented to answermg questIons regardmg the potentIal Impacts of
changes m natIOnal, provmcIal, or local polICIes on household welfare and envIronmental
outcomes A major goal of workplan actIVIty IS to develop a heUrIstIc deCISIon support
tool that can be adapted for use m other areas of the PhIlIppmes and Southeast ASIa

ObjectIves
The workplan has two speCIfIC ObjectIves

• To develop a model that can be used to evaluate, measure, and forecast the potentIal
Impact of changes m relevant economIC polIcy varIables on erOSIOn rates on
representatIve farms and lIkely sedImentatIOn damages at downstream receptor SItes

• To assess the potentIal transferabIlIty of the model from Lantapan to other SItes m the
PhIlIppmes and elsewhere m Southeast ASIa

Methods
In support of ObjectIve A, a conceptual model of economy-enVIronment Imkages m the
Lantapan watershed was developed Key economIC varIables, resource constramts, and
erOSIOn outcomes were IdentIfIed A lIst of reqUIred data to Implement the model was
complIed and IdentIfIed for use StatIstIcal analySIS IS ongomg, and IS bemg carned out to
summarIze data from Phase I actIVItIes m a form SUItable for use m translatmg the
conceptual model mto a computer-based model

Based on the conceptual model, a SImple prototype computer-based model has been
constructed usmg STELLA™ The model lInks economIC polIcy varIables to land use
deCISIons and water quahty outcomes Where pOSSIble, relevant and aVaIlable
bIOphySIcal data from the Lantapan watershed has been used to parameterIze the model
Where thIS has not been pOSSIble, gaps have been fIlled usmg data from other sources

SImulatIons based on representatIve natIOnal-level polIcy changes have been conducted
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In conjUnctIOn wIth other workplans, we are also m the process of Identlfymg a set of
potentIal polIcy mstruments that are locally-based These will be Incorporated mto future
verSIOns of the model Refmement of the model and SenSItIVity analySIS IS ongomg

In support of Objective B, a lIst of relevant and necessary data for model constructIOn IS
bemg developed

Outputs
• Model constructIon was InItiated based on SOCIOeconomIC data collected dunng

Phase I

• Shively met With researchers at Texas A&M to assess potential collaboratIOn on
replIcatIOn efforts (12/98)

• A senes of meetmgs were held m Los Banos With other Phase I workplan holders to
diSCUSS potential use of other Phase I data (2/99)

• A concept paper descnbmg a prototype polIcy model was presented m the PhIlIppmes
at PCARRD, DA-BAR, and the Kaplhan sa Malaybalay A SimplIfIed verSIOn of a
smgle-household polIcy model was also demonstrated In these settmgs (2/99)

• DISCUSSIOns were InItIated With GOLD, the Ford Foundation, and an NOO watershed
coalItIOn regardmg potential collaboratIOns fOCUSIng on locally based NRM polIcy
makmg (2/99)

• Farms m ManupalI were vIsited, geo-referenced and mapped Data were cross­
referenced With SOlI and land use data to refme model defInItIOns of representative
zones and farms, and weights for Impact aggregatIOn (5/99)

• A more fully developed verSIOn of the February '99 model was descnbed m both a
paper and a poster presented at the ICRAF conference In ChIang Mat The model
was also made avaIlable for demonstratIOn and testmg (6/99)

Impacts DIscussIOn
Workplan actiVitIes have had an Impact on deCISIon makers at the local, provmclal, and
natIOnal levels (esp wIthm the Department of Agnculture)

Impacts to date mclude an Improved understandmg of economy-environment lInkages
and the role of economIC polICIes In encouragIng more sustaInable use of agncultural
resources and redUCIng downstream damages assocIated WIth upland actIVItIes

Plans for Subsequent Reportmg PerIod
• Further refme the computer model m terms of representative households,

hydrologIcal processes, and range of potential polIcy mstruments Incorporated m
model The computer model Will be dlssemmated among workplan Investigators for
discussIOn (ThiS Will be based on the July 1999 model presented at the ICRAF
workshop m Chamg Mat) We have tentatIve plans to hold a meetIng m North
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AmerIca m late 1999 at WhICh the model and gaps m data wIll be crItIcally assessed
by a team consIstmg of G ShIvely, I Coxhead, B Deutsch, G BuenavIsta, and D
MIdmore

• Seek further mput from researchers and poltcy makers m the PhIltppmes regardmg
ways to make the poltcy modeltng efforts relevant to the needs of decIsIOn makers

• Develop a ltst of relevant polIcy sImulatIOns m conjUnctIOn wIth local, provmcIal, and
natIonal-level poltcy makers

• Conduct polIcy sImulatIons wIth the model and report these m paper and semmar
format

• Assess feasIbIltty of deltverIng a computer-based tool for local decIsIOn-makers and
crItIcally assess techmcal capaCIty and potentIal trammg needs at the local level

• Place a Jumor research staff member m resIdence m the mumcIpaltty of Lantapan to
assIst WIth transfer and trammg of decIsIon support tools

Partners and Collaborators
ThIs research makes use of data collected dUrIng SANREM Phase I and duectly
complements Phase II workplans that focus on analysIs of speCIfIc economy­
envIronment, IdentIfIcatIon of potentIal technologIes or poltcIes, and exploratIOn of
poltcy-related and natural resource management-related questIons Research
complements watershed functIOn research of ICRAF's global AlternatIves to Slash-and­
Burn (ASB) program, and complements workplans focusmg on scalmg-up actIVItIes at
the regIOnal level Workplan pnncIple mvestIgators are G ShIvely (Purdue UmversIty),
A Rola (UPLB), V Espaldon (UPLB/SEARCA), and H FranCISCO (UPLB) All but H
FranCISCO remam as PIs m the year two workplan

Collaboratmg partners m year one mcluded A Sumbalan (BukIdnon-PPDO), Hon C
RubIO (Mun of Lantapan), I Coxhead (UW-MadIson), V Amoroso (CMU), R Bnoso
(NAPACOR), and N Clarke (Texas A&M) The composItIOn of the set of collaboratmg
partners WIll change m year two, and WIll mclude A Sumbalan (Buktdnon-PPDO), Hon
C RubIO (Mun of Lantapan), I Coxhead (UW-MadIson), V Amoroso (CMU), E Ponce,
(DA-BAR), E Queblatm (GOLD), and J Salas (NGO Watershed CoalItIon)

Problems and InterventIons
The potentIal mtegnty and usefulness of the watershed model rest on two key Issues
Fust, the workplan reqUIres that suffICIent data were collected m the Lantapan watershed
dUrIng Phase I to faCIlItate constructIOn of a model that represents actIVItIes and outcomes
m the watershed The team's abIlIty to acqUIre and process data from Phase I remams
lImIted SIgmficant steps are bemg taken to gam access to data that are currently not
aVailable Second, the workplan reqUIres that key economIC poltcy varIables can be
relIably ltnked to recent hIstOrIcal patterns of land use so as to proVIde a reasonable baSIS
for forecastmg potentIal Impacts from future changes m economIC varIables To address
these Issues, tentatIve plans have been made to hold a meetmg m North AmerIca m late
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1999 at WhICh the model and gaps m data will be cntlcally assessed by a team conslstmg
of G ShIvely, I Coxhead, B Deutsch G Buenavista, and D Mldmore
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Environmental Management Planmng and Development PolIcy AnalysIs
In Lantapan

Hon NarcIso RubIO, Mayor, MUnICIpalIty of Lantapan
Dr AntonIo Sumbalan, Provmcial Plannmg and Development OffIcer, Provmce of
Bukidnon
Dr Ian Coxhead, SANREMISEA Pnncipal InvestIgator

Introduction
The pnmary goal of SANREM-SEA Phase II research at the Lantapan sIte IS to mtegrate
bIOphysIcal and economIC fmdmgs from prevIOus research m the Upper Manupall
watershed m order to create decIsIon-support tools for natural resource management and
plannmg at both a communIty and a watershed scale WhIle other workplans are
conductmg research and modelIng WIth the aim of provIdmg data and analytIcal tools,
thIS workplan IS the pnmary vehIcle for the ImplementatIOn of polIcy analysIs and
envIronmental plannmg exerCIses for the benefIt of the communIty ThIS work IS
conducted m support of the Lantapan Natural Resource Management and Development
Plan, a plan developed m accordance WIth the mandate of the PhilIppme Local
Government Code of 1991 dunng Phase I Our goals are to enable the mtegration of
economIC development and envIronmental/natural resource management at both barangay
and mUnICIpal level m Lantapan, and also to demonstrate the value of thIS approach to
other mUnIcIpalItIes and localItIes ThIS IS m keepmg WIth the emphasIs m SANREM
Phase II of extendmg lessons learned m the upper ManupalI watershed to upland
watersheds elsewhere m the PhIlIppmes and Southeast ASIa

Objectives
• Improved capaCIty for local-level polIcy analysIs m the context of natural resources

management and economIC development

• AnalySIS of current polIcy Issues and mstruments relatmg to natural resources
management, as mputs to communIty-level debate

• DocumentatIOn of results and evaluatIOn of progress, for the purpose of
mstitutIOnalIzmg processes and methodologIes and generatmg usable mSIghts for
other mUnIcIpal UnIts

Methods
ThIS research actIVIty makes use of a watershed model mcorporates and mtegrates
mformation gathered m preVIOUS and ongomg SANREM-sponsored research The
completed model WIll capture the mterrelatIOnships of bIOlogIcal phenomena (resources
of SOlI, water, flora and fauna) as Impmged upon by human actIVItIes, and also the human
welfare ImplIcatIons of mduced and autonomous bIOlogIcal changes It WIll thus reflect
an mterdiscIplInary and mtersectoral approach to the analysIs of the landscape
(watershed) and the lIfescape (communIty), m keepmg WIth SANREM cornerstones and
the pnncIples of responsIble and responsIve local governance Development of the
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model, and Its mtegratIOn WIth sIte-level data on sOlIs, hydrology, and so on, IS the pnme
responsIbIlIty of the workplan led by Purdue U and SEARCAlUPLB

Several speCIfIc Issues of concern to the Lantapan commumty and
local government present themselves as candIdates for the types of analysIs that we
enVIsage undertakmg These mclude the followmg questIons

• How WIll natural resource management plannmg, and speCIfically the development of
a mumcipalland use plan (MULP) affect the economIC VIabIlIty and envIronmental
sustamabilIty of Lantapan reSIdents and the local government?

• How WIll the pOSSIble entry of agnbusmess corporatIons, espeCIally those plannmg to
mtroduce mtensive crop and lIvestock raIsmg operatIOns (such as chIcken breeder
farms, piggenes and large-scale potato cultIvatIon), affect agrIcultural sustamabilIty
m Lantapan?

• What are the appropnate envIronmental polIcy responses to these proposals, and WIth
what mstruments mIght such responses be Implemented?

• How do we create appropnate water user fees for varIOUS types of users? What
percentage of user fees raIsed should be allocated for mamtenance of water qualIty
and quantIty? What polICIes should be Implemented to ensure eqUItable access to
water?

We work WIth the model developers to ensure that the tool they generate IS capable of
helpmg address these questIOns-beanng m mmd that other types of Issue are lIkely to
reqUIre addressmg dunng the course of the project Our approach IS to undertake ex ante
analysIs of the economIC and envIronmental ImplIcatIOns of proposed changes,
developmg "welfare" measures that take account of both types of measure, and to deSIgn
and expenment WIth programmatIc and polIcy mterventIOns that maXImIze such a welfare
measure We WIll rely heaVIly, although not exclUSIvely, on the WCM as a SImulatIOn
tool

Outputs
• DISCUSSIons among project partners aimed at IdentIfymg major envIronment­

development tradeoffs and the best means to address them

• Lantapan MumcIpalIty NRMDP and mumcipalland use plannmg strategIes deVIsed
and ImplementatIon planned

• InteractIons With provIncial and other mumcIpal umts and With external agenCIes
such as the USAID funded GOLD (governance and local democracy) project on
ImplementatIon strategIes

Impact DISCUSSIon

The NRMDP, the major actIVIty under thIS workplan, IS gettmg under way As It does It

has begun to generate commumty-Ievel dISCUSSIOn of enVIronmental problems and theIr
relatIOnshIp to economIC development strategIes both at the mdIvIduallevel and at the
level of the commumty ThIS dISCUSSIOn has generated several speCIfIc polIcy questIOns
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addressed to local planners, mcludmg those regardmg the scope of local powers wIth
respect to natural resources Part of the task of answenng these questIOns can be
accomplIshed by reference to (even very sImple) verSIOns of the watershed model bemg
developed m the Purdue-SEARCA-UPLB workplan

The actIvIty so far has helped to raise, and to better focus, communIty-level dIscussIOns
of resource and envIronmental Issues It has also provIded a vehIcle for local desIgn and
ImplementatIOn of the NRMDP and mUnIcIpal land use plannmg mitIatIve These
actIvIties are core SANREM goals m Lantapan

Partners and Collaborators
Our dIrect collaborators are the leaders of the watershed modelIng workplan
Increasmgly, the NRMDP IS drawmg the local government mto less formal partnershIps
withm the Bukidnon polItical and admInIstratIve structure -- for example, through
exchanges wIth other mUnIcIpalIties engagmg m SImIlar exerCIses
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Water Resource Management and EducatIon

WIllIam G Deutsch, JIm L OrprecIO, Janeth Bago-LabIs, AllIson L Busby and
Estela CeqUIna

IntroductIon
ThIS report summarIzes the activIties of the Water Resource Management and EducatIOn
work plan for the penod June I, 1998 through May 31, 1999 (Phase IT, year 1) Smce ItS
mceptIOn m 1993, the work plan has been desIgned to tram and eqUIp local commumty
members of the ManupalI RIver watershed to momtor varIOUS physIcal, chemIcal and
bIOlogICal parameters of surface and dnnkmg water qualIty across the landscape A
people's orgamzatIOn (Tlgbantay WahIg, Inc ) formed m 1994 as a result of thIS work,
and they have been the pnmary partIcIpants m the water data collectIOn

Results of Phase I and Intenm Phase research have been dissemmated to a varIety of
audIences (teachers, students, offICIals, and the general publIc) and fmdmgs and
recommendatIOns have mfluenced the dIrectIOn of the Natural Resource Management
Plan of the MumcipalIty of Lantapan

At the SANREM CRSPlPhilIppmes 1998 Annual Conference, It was decIded by the
program coordmators and other partIcIpants that thIS work plan should contmue from
June 1, 1998 mto Phase IT WIthout hIatus, because of the value of the data to the program
In partIcular, the water qualIty and quantIty data are necessary for the development of a
planned watershed model Also, the months of June-November 1998 are cntIcally
Important for determmmg changes m stream flow and other condItIOns as the EI NIno
phenomenon dISSIpated and the severe drought m Lantapan ended

A work plan covenng the June-November 1998 was submItted and approved, WIth the
followmg ObjectIves Fundmg for the next, sIx-month penod (December-May) was later
approved, so momtonng group development and data collectIOn contmued through May
1999 The research was also augmented by funds from HPIIPhilIppmes

ObjectIves
• Monthly momtormg of total suspended solIds, stream dIscharge estimates and water

chemIstry samples at four nver (bndge crossmg) SItes

• An analySIS of morgamc and orgamc components of TSS for all samples collected m
Phase I, WIth photo documentation of all TSS fIlter samples pnor to analySIS

• Frequent readmgs (at least tWIce monthly) of four stream gauges Installed In phase I,
with estimates of stream flow changes (espeCIally extremes) to establIsh hydrographs
SpeCIal effort WIll be made to document the dIscharge and duratIOn of flash floods

• DocumentatIOn of stream condItIOns when samplIng and dunng other speCIal
condItIons, such as floodmg DocumentatIOn of artIcles or personal accounts of water

141 Southeast ASia Project



Issues, such as the effects of drought and floodmg, m Lantapan and surroundmg
mumCIpalItIes

• Data transfer from the PhilIppmes to Auburn Umversity for analyses, correlatIon wIth
weather data and preparatIOn for data entry mto a watershed model

• One tnp to the PhilIppmes (November 1998) by the Pnncipal Investigator to conduct
trammg and feedback workshops wIth the commumty, coordmate data summary and
report wntmg wIth m-country partners, and other actIvItIes related to the work plan
(e g , possIble re-establIshment of SANREM research tIes WIth the NatIOnal Power
Company, etc)

• Penodic meetmgs of HPJ work plan partners wIth the TIgbantay Wahig momtonng
group for group strengthenmg and capacIty Contmued partIcIpatIOn of a TW
representatIve on the Mumcipallty of Lantapan Natural Resource Management
CouncIl

• Wntmg outputs to mclude a fmal report of research fmdmgs, and a draft book chapter
(Dr Comella Flora, edItor, Advances m Agroecology senes of the CRC PresslLewis
PublIsher Senes on Interactions Between Agroecosystems and Rural Human
CommumtIes) entItled "PhilIppme Rural Commumties and Water Resources m the
Face of Land Use Changes and El NIno Drought"

Methods
Methods used for momtonng the chemIcal, phySIcal and bIOlogIcal parameters of water
were done accordmg to Standard Methods protocols, and other protocols that have been
approved by the U S EnVIronmental ProtectIOn Agency for use WIth CItIzen volunteers of
the Alabama Water Watch Program A bnef summary follows

Water chemIstry vanables of pH, total alkallmty, total hardness, turbIdIty, dIssolved
oxygen and temperature were measured monthly at four nvers WIth a LaMotte ChemIcal
Company water test kIt, usmg colonmetnc techmques

Total suspended solIds (TSS) were measured WIth a FIsher SCIentifIc filtenng apparatus
and Gelman glass fIber fIlters that were pre- and post-weIghed on an approved Metler
balance TSS measurements were made dunng base flow, monthly at four nvers, and also
dunng selected ramfall events In ramfall events, SIX samples are collected m each nver at
30-mmute mtervals

Stream dIscharge was determmed by makmg two measurements The cross-sectIOnal area
of the SIte was measured by determmmg depth along a transect at I-m mtervals across the
stream, and calculatmg the combmed area of each stream segment The stream velOCIty
was determmed by measunng the time reqUIred for an orange to float a known dIstance
(10 m) of the stream channel Nme tnals were done m dIfferent parts of the stream
channel to get the average velOCIty The cross-sectIOnal area (square meters) was
multIplIed by velOCIty (meters per second) to estImate stream dIscharge (CUbIC meters per
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second)

CollectIon of TSS samples was done concurrently wIth the monthly stream dIscharge
samphng actIvIty Ihe TSS and stream dIscharged data are utlhzed to estImate sol1 export
(mgIL ISS multlphed by cubIC meters/sec dIscharge to obtam kg/sec sol1 export)

Outputs
Dunng the 12-month study penod, the TW momtonng group collected 318 ISS samples,
24 water chemIStry samples and 44 stream dIscharge samples (June 1998 through Apnl
1999, May samples have been collected but data have not been submItted for summary)
Data are mlssmg for some months because of a lack of supphes (e g , filters for TSS), or
because of fundmg delays A more detalled summary of data collectIon IS presented m
the attached actIVIty report ofHPJ

All data except for May 1999 were checked by HPJ staff, entered mto a computer
database, and emalled to AU for summary, graphmg and mterpretatIOn All data receIved
by AU were tabulated, and several summary graphs were produced ofTSS, stream
dIscharge, ramfall correlatIOn and soli export estImates Several photos ofnvers and
momtors were taken dunng the report penod

Janeth Bago Labls HPIIPhlbppmes FIeld ASSIstant presents TSS data emphasIzing different behavIOrs of
each river The PhIlIppmes (Photo Jim OrprecIO)

Some of the obJecttves of the proposal were not met, mcludmg all or part of obJecttves 2,
3, 6 and 8 The TSS filters of prevtous years are m storage at eMU, but were not
analyzed for morgantc/orgamc components as planned Some of the sample filters were
destroyed aCCIdentally or to reuse the plastIC dIshes they were stored m Stream gauges
were not checked penodically as planned Instead, stream dIscharge was measured
accordmg to the methods outhned above, on a monthly basIS, along WIth TSS
measurements No contact was made WIth NPC personnel to restore collaboratIOn WIth
them, slmllar to a preVIOUS relatIonshIp between SANREM and Beth Cruz for NPC
reservOIr research (pulangl IV reservOIr) The planned chapter for the book edIted by
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CornelIa Flora was not wntten, although a manuscnpt documentmg tlus mformatlon IS
stdl planned

InstitutIOnalIzIng the commuruty-based approach to water resource management IS an
Important goal of the work plan Tlus was accomplIshed, m part, dunng the report penod
m a vanety ofways Includmg

• Monthly Meetmgs of the TW Morutonng Group WIth HPI staff, and others
• TW partIcIpatIOn m the NRMP meetmgs ofLantapan
• TW Attendance at workshops and conferences (e g , IIRR, Cavlte workshop WIth
• G BuenaVlsta, etc)
• TW officer and member demonstratIons of sample collectIon, and presentatIon of
• data/InformatIOn to several Vlsltmg groups from wltlun and outsIde of the
• PlulIppmes (e g , VISit ofWELLS study tour groups composed of provmclal and
• muruclpal planrung officers, NGO and commuruty leaders, and elected muruclpal
• officers from the Saranggaru provmce, m May 1999)

In additIOn to SANREM-funded, research activitIes, a hvestock, mcome-generatmg
project supported by HPI/CODEL was launched m January 1999 for the Tlgbantay
Walug group The project entItled "Fish Culture and Goat Reanng ProJect" hopes to
further strengthen the capablhty of the Tlgbantay Walug orgaruzatlon wlule provldmg
them opportumty for mcome generatIOn

Summary of Results
The essence of the work plan deSIgn and results ofPhase I actIVItIes were presented In
oral and manuscnpt form at the SANREM CRSPlPlulIppmes 1998 Annual Conference 10

Malaybalay ("Commuruty-Based Water QualIty IndIcators and Pubhc PolIcy 10 the Rural
Pluhpp1Oes," In Econoffilc Growth and Natural Resource Management Are They
CompatIble?)

The work plan results were also featured 10 a Uruted NatIons report entItled "Success
Stones 10 Sustamable Development," and hsted on the UN webSite Tlus recogmtlOn was
pnmanly the result of presentatIOns of the work plan that had been made at the USAID­
sponsored conference entItled "Lessons WIthout Borders," held 10 Chattanooga, TN In
1997

The manuscnpt form ofthe work plan presentatIon that was made at the Malaybalay
conference 10 June 1998 was modIfied for mcluslon as a chapter 10 a book entItled
EnVIronmental Indicators and PublIc PolIcy Book editor, Dr Mary Durfee ofMtclugan
TechnologIcal Uruverslty, mVlted the chapter, and It IS presently under edltonal reVIew
by the Umverslty of Akron Press Whde under reView, copies of the manuscnpt have
been dlstnbuted, by request, to researchers at Iowa State Uruverslty, the Free Uruverslty
of Amsterdam, FAO/Rome, five country dIrectors 10 the AsIa/South PaCIfic Region of
HPI and others
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Several of the summary graphs and tables ofPhase II, year 1 research were shown at the
SANREM workshop m ChIang Mal, Thal1and, June 1999, dunng a presentatIon ofB1l1
Deutsch entItled, "EnvIronmental Prophets and PredIctIve Models Water Momtors of
Mmdanao, Phlhppmes " AddItIOnally, several photos and a more complete descnptIOn of
group meetmgs are presented In the attached ActIvIties Report ofHPJ

Impact DIscussion
With the very VISible activity of the TW and the active partiCipation of the TW officers III

the Natural Resource Management Councll of Lantapan, the local government and
several pnvate bUSiness ventures m Lantapan became aware of the work that the TW IS
domg Water quahty and quantity data have been requested to make varIOUS planmng and
busmess deCISIons In the mumclpahty

Because of the mterests that several NGO and GO groups have shown m the result of the
TW work, the officers and members have reahzed that theIr data of the past five years IS
VItal to the management of the commumty natural resources Dunng theIr last officers'
meetmg, It was reahzed by the TW that the mformation that they have can be welded as
power (IImformanon IS powerll), and that they have become "envIronmental prophets II

Members ofTigbantay Wahlg water qual1ty group Jim L OrpreclO and Janeth Bago Labls With BIll
Deutsch The Phll1ppmes

The mumclpal government through Its NRMC approached the TW for theIr assIstance m
organlzmg TW chapters m each barangay The officers are wary that If thIS organlzmg of
chapters IS done hastdy and WIthOUt proper trammg, that new groups may destroy the
gams and reputatlOn that were pamstakmgly developed by the TW/BPI!Auburn
collaboration ThIS sltuatlOn and request wtll be addressed over the next several months
The mam challenges/problems encountered dunng the study penod were

• Fundmg delays, and a relatIvely low budget
• MlscommumcatlOn or lack of commumcatlOn among work plan partners,

SANREM coordmators and the ME, and
• UncertamtIes wlthm the LGU, TW and general pubhc regardmg the future

of the NRMP and SANREM's contmued presence m Lantapan
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These obstacles were largely overcome wIth a strong sense of partnershIp and
accomplIshment among the work plan partners, resultmg m a lot of unfunded-effort
(especIally that of the TW and Dr CeqUlfia at CMU) AddItIOnally, HPI fmanced a
portIon of the research and VIrtually the entIre commumty goat/fIsh project DUrIng the
study perIod, the HPIlInternatlOnal OffIce personnel (Robert Pellant, ASIa/South PacIfIC
RegIOnal DIrector, key donors and others) became more aware of the work plan and how
lessons learned may help other HPI projects As a result, HPI has funded an effort to
make other country dIrectors aware of the project

BIll Deutsch and JIm OrpreclO met WIth fIve other HPI country dIrectors and
representatIves (Chma, Nepal, IndIa, IndoneSIa and ThaIland) for a two-day
"bramstormmg sessIOn" m ChIang MaI, ThaIland m June 1999 The group began
plannmg for a several-day workshop, to be held m Lantapan m September 1999 tor
several other HPI dIrectors and staff, wIth the potentIal of greatly extendmg the
SANREM LandscapelLlfescape approach and commumty-based envIronmental
assessments (partIcularly as thIS relates to lIvestock proJects), throughout Southeast ASIa
and globally As SANREM soon phases out of Lantapan-based research, and IS expected
to end m 2003, It IS hoped that the concepts and approaches of thIS work plan contmue m
Lantapan and beyond, to partly serve as a SANREM legacy HPI and AU plan to
collaborate m "parallel" and "post-SANREM" actIVItIes, and WIll contmue workmg WIth
SANREM to the degree that mutual goals and program fundmg dIctates

Partners and Collaborators
Auburn Umverslty, WIllIam Deutsch (PI) and AllIson Busby

Helfer Project InternatIOnalIPhIlIppmes, JIm OrprecIO (co-PI) and Janeth Bago-Labls

Central Mmdanao Umverslty, Estela CeqUlfia

TIgbantay Wahlg, Inc, Madromo Magsakay, PreSIdent, Serafm BIllones, VIce PreSIdent
and others

Dr BIll Deutsch
Alabama Water Watch, Program Manager
Department of FISherIes and AllIed Aquacultures
203 Swmgle Hall, Auburn UmversIty, AL 36849
334-844-9119 (offIce), 1-888-844-4785 (toll-free, AWW OffIce)
334-844-9208 (fax)

http //www auburn edu/aww/
http //www auburn edu/aww/
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BIOeconomlc modellIng of changes to tradItIOnal vegetable productIOn
practices In the Manupaii watershed - wIth extensIOns to other southeast
ASian watersheds

D J Mldmore, CQU, AustralIa

IntroductIon
In lIne wIth the Phase II focus m SE ASIa on provIdmg the tools for optImal natural
resource management declSlon-makmg processes, the actIvIty withm thIS project
contmued to add to the necessary database for SImple scenano-bUIldmg models The data
supplement the extensIve data base created dunng Phase I and the Intenm Phase, and are
of great potentIal value as a long term data set MedIUm term model predIctIons for
annual croppmg, and agroforestry, can be matched agamst real data, addmg weIght to the
value of modellIng as a deCISIOn support tool WhIle the outputs are pnmanly aImed at
farm-level adoptIon, they can be amalgamated to aSSIst WIth watershed, regIOnal, and
natIonal deCISIon makmg

ObjectIves
• ProVIde eVIdence for or agamst the theSIS that full and/or partIal converSIon of

vegetable farms to agroforestry WIll lead to sustamable use of soIl and water
resources, and satIsfy the mcome demand by upland farmmg famIlIes

• ProVIde model parameters for mclUSIOn of such eVIdence mto a watershed model
• To mOnItor the changes m the practIce of vegetable productIon, and the adoptIon of

partICipatory-led research-substantIated mnovatIOns
• To proVIde a robust model for predIctIOn of Impacts due to changes m upland

vegetable productIon practIces on farm scale mcome generatIOn and resource
management (In year 3/4)

Methods
The mtroductIOn of farmer-sanctIOned productIOn practIces aimed at conservmg the SOlI
resource m vegetable and other annual productIOn systems was begun m Lantapan m
1995 Much data are at hand, and proVIde mformatIOn on change of SOlI qualIty due to
the contmuous croppmg of vegetables Small-scale mOnItonng, partIcularly of soIl
erOSIOn and runoff m plots recently (early - 1998) submItted to agroforestry, IS ongomg,
and essentIal to proVIde mformatlon on (a) the pOSSIbIlIty that agroforesty rehabitates
SOlIs (e g , recyclIng of deep-set nutnents), and contams eroSIOn, and (b) that agroforestry
proVIdes Income to compensate for loss of vegetable productIOn Changes In SOlI
physical/chemlcal propertIes Will be mOnItored at the end of two years, and growth rates
of trees IS quantIfIed on a two or three tImes per year baSIS both In the research SIte and
on other sets of agroforestry expenments set up In 1995 These WIll be compared WIth
current model predIctIOns of growth rate and Income generatIon

All data collected to date WIll be complIed mto a SImple deCISIon support model (spread­
sheet based) m order to compare the robustness of the new productIon technologIes m the
face of pnce varIatIOns for vegetable/tImber commodItIes The data WIll proVIde mput
for a watershed model, to be used at the mUnICIpalIty level
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Outputs
PrelImmary data lookmg at reductIOn m farm gate pnces (as a possIble consequence of
vegetable trade hberahzatIOn) would suggest that a 20% pnce reductIOn would mduce the
major proportIOn of annual croppmg enterpnses to seek alternative commoditIes Returns
from trees alone would not match the rates of return that annual croppmg enterpnses are
accustomed too Agroforestry (trees and vegetable/com), wIth mtercroppmg for the fust
year, would only be fmancially more vIable than annual croppmg If yIelds m the latter
declmed annually at 20%, and pnces were also reduced by 20% due to competitIve
Import of vegetables These analyses were presented at the ICRAF Methodology
workshop on EnVIronmental ServIces and Land Use Change, m ThaIland (May, 1999)

• The Impact of such changes on fmancial returns can be modelled as mdicated above,
the Impact on soIl eroSIOn and soIl qUalIty aWaits further data from the 1998­
estabhshed agroforestry eroSIOn plots

• Data are stIll bemg collected, and WIll be mcorporated mto the Watershed Model,
alongSIde data from Ian Coxhead and BIll Deutsch, dunng year two of the second
phase

• The change m practIces amongst vegetable farmers WIll also be mOnItored m year 2,
and may be undertaken as a cooperatIve effort WIth other Impact assessment
mstruments to be used m the watershed

• The outputs to date m terms of modellmg are prelImmary, and reqUire senSItIVIty
analyses, and further data, before Impacts on resource management can be
ascertamed

Impact DISCUSSIOns
• The project (m the second phase) has to date only Impacted other researchers/project

personnel, for the modelled outputs are conSIdered too prehmmary for WIder
dissemmation Impact from the fust phase WIll be quantIfIed dunng year two

• The project IS provIdmg SUitable mputs to the mterdiscIplmary and mtersectonal
watershed model, the focal pomt for evaluatmg the ImplIcations of change that Impact
on the hfescape withm the watershed

Plans for Subsequent Reportmg Period
Contmue data collectIon m agroforestry, present paper at the 1SI NatIOnal Tree Farmers
Congress (General Santos, Mmdano, October 99), develop the mtegrated watershed
model m the US

Partners and Collaboration
For year two the PhilIppme counter part WIll be Dr AntOnIO Dano from the DNR
(Ecosystems Research and Development Bureau) ThIS IS mIme WIth the push towards
adoptIOn of pohcy at the local and regIOnal level, and adds valuable currency to the
valIdIty of the outcomes Dunng the SIxth Annual PlannIng Meetmg (May, 1999) a
meetmg was agreed to be held m the US between Midmore, ShIvely and Deutsch, to
operatIOnahse the data mput from the bIOphySIcal research mto the watershed model All
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data at hand were passed to G Shlvelly, more are to follow Steps are underway, through
the person of MIchael NgUgl (ICRAF research fellow based at Songco), to bndge the gap
between the CQU and ICRAF projects The mformal offer has been made to MIchael to
undertake PhD studIes usmg ICRAF and CQU research SItes - hence tymg the two major
data sets on agroforestry performance together
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Automatic Weather StatIOn Workplan

IntroductIOn
The pnnclpal actIvIty of thIS workplan IS to momtor weather elements USIng automatIc
weather statIons (AWS) These are Installed at three dIfferent levels of the watershed m
order to provIde a detaIled descnptIOn of clImatIc condItIOns at these locatIons The
AWS were mstalled m December 1993 and has contmuously provIded hourly and daIly
averages of meteorologIcal vanables such as aIr temperature, relatIve humIdIty, ramfall
mtenslty, solar radIatIon, WInd dIrectIon and speed and soIl temperature at three depths

ObjectIves
The weather-momtonng network was establIshed wIth the followmg ObjectIves

• To prOVIde detaIled InfOrmatIOn about local clImatIC condItIOns
• To assIst and prOVIde necessary weather mformatIon to other SANREM workplan

holders and to contnbute to watershed modelmg efforts
• To promote awareness among farmers and local development planners on the role of

weather m plannmg agncultural operatIOns and other actIvItIes

Methods
The data recorded In data loggers of AWS IS downloaded monthly by the Research
ASSOCIate, Mr Teodoro A ManboJoc, and processed at Central Mmdanao Umverslty
CopIes of thIS InformatIon are tabulated and prepared for dIsSemInatIOn Regular on-sIte
mamtenance work IS done to ensure the valIdIty and qualIty of data bemg recorded by the
AWS

Outputs
Monthly weather summarIes are prepared for each statIon and monthly means are
computed for the whole watershed SpeCIfIC data format IS also gIven out upon request
At the end of the year an annual summary IS compIled together wIth a bnef analySIS of
observed vanables Pnnted copIes of the report are submItted to the SCO and
dISSemInated to vanous users such as the local government of Lantapan, SANREM
workplan holders, government agenCIes and pnvate corporatIOns

Summary of Results
Annual Ramfall
The effect of the EI NIno phenomenon IS very eVIdent on the regIstered annual raInfall of
the three AWS The three-year mean annual raInfall (1994-1997) IS about 40% hIgher
than the 1998 annual ramfall IndIVIdual statIon observatIOns mdlcate that the effect IS
more pronounced m the lowland DIfferences m the annual raInfall range from 28 to
50%, wIth the Kulaslhan exhlbltmg a dIfference of 50% FIgure 1 1 shows thIS abnormal
SItuatIon

Monthly Ramfall
On a monthly baSIS, our records mdlcate the absence of any ramfall for the fIrst two
months of the year followed by very mlmmal raInfall dunng the next three months In
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effect, the dry season was extended from fIve to eIght months The onset of ramy season
was observed only durmg the fIrst three week of June ThIS IS one month later than the
usual fIrst or second week of May

Moreover, the ramy months were mterrupted by a bnef dry spell m August, WhICh IS
supposed to be the wettest month of the whole landscape ThIs sItuatIOn was further
aggravated by below-normal ramfall of October and November FIgure 1 2 WIll show
thIS observatIon

AIr Temperature and RelatIve HumIdIty
Extreme aIr temperature VarIatIOns m the area were not much The effect of elevatIOn of
aIr temperature IS dommant Our tabular values (Table1 1) thIS element show that the aIr
temperature at Bulogan and IS about 22% lower than at KulasIhan whIle at Alamb It IS
only 13 5% MaxImum aIr temperature (344°C) was observed dunng the month of AprIl
whIle mmImum aIr temperature (141°C) was observed on March As compared to the
three-year mean, aIr temperatures are about the same

The contrast of aIr mOIsture content or relatIve humIdIty (RH) m the mornmg and
afternoon observatIons m our monthly tabulatIOn (Table 1 2) IS very ObVIOUS RH as hIgh
as 100% were observed m the mornmg and as low as 40% m the afternoon ThIS IS
partIcularly true m the lowland On the average, aIr temperature was more mOIst
(86 1%) allover the landscape as compared to the longer mean observatIOn of 79 1%

Solar RadIatIOn
Total solar radIatIOn mtercepted by the surface decreases wIth mcreasmg altItude ThIS
VarIatIon, however, IS not more than 10% ThIS could be attrIbuted to more cloud cover
m the hIgher altItudes More solar radIatIOn IS mtercepted dUrIng the months of March
and AprIl as a result of mmImum cloud cover dUrIng these months It IS least dUrIng the
month of February for all statIons The dIstrIbutIon of thIS element IS shown m Table I 3

SOIl Temperature
Followmg closely the behaVIOr of solar radIatIon, the mean monthly soIl temperature
VarIatIOns depths of 5,20 and 50 cm , are also mmImal MaXImum soIl temperature are
usually observed durmg the months of AprIl and May, for all statIOns, and lowest dUrIng
the months of January and February The effect of altItude on thIS element IS also
eVIdent It decreases WIth mcreasmg altItude For example, at a depth of 5 cm at
KulasIhan, the mean temperature IS 354°C, at Bulogan, only 264°C ThIS IS about 25%
lower Table I 4 shows these vanatlons

Impact DIScussIon
The AWS network proVIded detaIled mformatIon about local clImatIC condItIOns to
SANREM workplan holders, local government umt of Lantapan and other government
agenCIes The Department of Agnculture (DA) and NatIOnal lITIgatIOn AdmInIstratIOn
(NIA) used the mformatIOn for theIr feaSIbIlIty studIes and plannmg actIVItIes Graduate
and undergraduate students of CMU used our weather data for theIr researches and
correlatIOn studIes Even prIvate corporatIOns such as DOLE PhIlIppmes Inc and

151 Southeast ASIa Project



BukIdnon Sugar MIllIng Company have utIlIzed weather mformatIon for theIr corporate
plans

Plans for Subsequent Reportmg Period
There IS ImmedIate need to rehabIlItate the three AWS by procunng necessary
replacement parts The mamtenance of our statIOns WIll be provIded by counterparts
from PAGASA as soon as the sIgnmg of our MOA IS completed WIth the smooth
operatIOn of our AWS assured, we mtend to expand our actIvItIes to mclude an
mformatlon dnve on the sIgmficance of our meteorologIcal mformatIon m relatIOn to
farmmg and other actIvItIes For thIS purpose, we need to package certam meteorologIcal
mformatIOrt and dlssemmate thIS to farmers through the regular scheduled Barangay
assemblIes m the MumcipalIty of Lantapan

IdentIfication of Partners

PnncIpal InvestIgator

Research AssocIate

Prof LUCIO L Laurente
CMU, Musuan, Bukldnon

Mr Teodoro A ManboJoc
CMU, Musuan, BukIdnon

Problems Encountered
In the course of our operatIons, the followmg problems were encountered

• DetenoratIon and malfunctIOmng of AWS sensors and data loggers
• Data processmg and qualIty control
• Procurement of spare parts of AutomatIc Weather statIons

The projected lIfe span of AWS sensors and parts IS at most fIve years Smce these were
mstalled m 1993, some sensors and data loggers are already showmg sIgns of "agmg"

Data processmg used to be handled by our UGA partners, Dr Ian 0 FlItcroft and Galen
Harbers WIth theIr separatIOn from our workplan we were left to our own resources
We have not undergone the planned trammg on data processmg and qualIty control We
are rather fortunate, however, that the computmg faCIlItIes of CMU are at our dIsposal

Smce the AWS model IS not dIstnbuted locally, we expect some problems related to
replacement of defectIve parts

In order to address these problems we sought the aSSIstance of the sIte coordmator Dr
Gladys Buenavlsta and SANREM/CRSP SEA Manager Dr Roger Serrano
Arrangements were made WIth PAGASA to proVIde techmcal aSSIstance m the
Mamtenance of our AWS A MOA has been prepared for thIS purpose WIth regards to
the procurement problem, SANREM CRSP/SEA RegIOnal DIrector, Dr Ian Coxhead,
verbally assured us that a contact person m the U S would be IdentIfIed to aSSIst US m the
procurement of spare parts
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"Scaling": Local, National, and Regional Network
Building and Information

Adapting and Transferring Lessons Learned from Manupab Watershed
to Other Critical Watersheds In Southeast ASIa

Introduction
The project mtended to provIde early groundwork for later adaptatIOn and regIOnal
transfer of fmdmgs and specIfIC watershed management approaches and tools developed
as part of the SANREM research program m the Manupah Watershed, PhIhppmes (an
expected output of Phase I and early Phase IT efforts) The Southeast ASIan Mmisters of
EducatIOn OrgamzatIOn RegIOnal Center for Graduate Study and Research m Agnculture
(SEAMEO-SEARCA) IS mandated to promote sustamable natural resource management
m the regIOn As a result, fmdmgs of research m Lantapan are of potentlal value to other
SEAMEO member countnes, mcludmg Lao PDR, VIetnam and Thal1and These
countnes proVIde a locus for research on natural resources management withm a broad
varIety of SOCIOcultural, economIC and mstitutIOnal settmgs ThIS project sought to
IdentIfy other cntical watersheds m Southeast ASia whIch would best SUIt the scahng up
of lessons learned from the ManupalI Watershed, the SIte of the Sustamable Agnculture
and Natural Resource Management - CollaboratIve Research Support Program
(SANREM-CRSP) Phase I

SEARCA enVISlOns to contribute the development of a mechanzsm for adapting and
transferring lessons learned from Manupalz to other CritIcal watersheds In Southeast
ASia (I e Lao PDR, VIetnam and Thazland)

Objectives
The project was speCIfIcally aimed to accomplIsh the followmg

• To proVIde a mechamsm for the mtegratIOn of bIOphySIcal, SOCIOcultural, economIC
and mstitutIOnal factors that would be useful to watershed management at dIfferent
levels (local, regIOnal, natIOnal) on selected Southeast ASIan countnes,

• To faCIlItate predIctIOn of the long term Impacts of dIfferent human actIVItIes on the
bIophysIcal charactenstics of cntical watersheds and theIr potentIal to proVIde
ecosystem goods and serVIces, and

• To contrIbute to sustamable natural resources management of CrItIcal watersheds m
the regIOn VIa concepts methods, and approaches learned from the Manupalt
experIence

Methods
The Phase 2 Year 1 workplan has three mam components (a) reVIew oflessons learned
from the Manupah Watershed, (b) reVIew of hterature of the status and Issues of
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watersheds m Thal1and, VIetnam and Lao PDR, and (c) research and development
pnontIes of collaboratmg mstItutions from the three target countnes (FIgure 12)

Figure 12 Conceptual framework ot the research project
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The team revIewed the documents of SANREM Phase I to enable the researchers to have
an m-depth understandmg of SANREM, bemg a new workplan holder Understandmg of
lessons learned also came from the dISCUSSIons and reVIew of ManupalI expenence wIth
the other work-plan holder (CapabIlIty BUIldmg wIth CMU, IIRR and SEARCA) The
team focused on the Development ofSustamable Productzon Systems for DIfferent
Landscape Posltzons m the Manupall Rlver Watershed, Bukldnon, Phlllppmes Sod and
Water Resource Management and Conservatzon, PartIcIpatory Landscape Appralsal and
the NRMDP for MUnlClpallty ofLantapan A mInI-data bank was also kept for qUIck
reference and mformatIon access

The research efforts were also focused on Identlfymg cntIcal watersheds wlthm each
country The project team InItIally conducted an m-depth reVIew of lIterature on
watersheds m the three target countnes, namely ThaIland, VIetnam and Lao PDR A
senes of lIbrary search were done m academIc mstitutIOns and vanous mternatIonal
offIces, WhICh Implemented watershed management projects/programs A number of
related references (references whIch can be downloaded) were also sourced from the
Internet
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The project has already done InItIal commUnICatIons to potentIal partners In the regIOn
The team IS aWaItIng response from them for valIdatIOn and confIrmatIon of research
commItments

Summary of Results
The research results cover the folloWIng components

A Lessons Learned from the ManupalI Watershed
ReVIew of SANREM Project Reports and dISCUSSIOns WIth prevIOUS (and present)
partners confIrmed the observatIOn made dunng the May 1998 conference One of the
hIghlIghts IS the need to Integrate the varIOUS products of research actIVItIes Into a
mechanIsm that would be relevant to sustaInable natural resources management The
formulatIOn of the Natural Resources Management Development Plan for MUnICIpalIty of
Lantapan IS a powerful methodology for optImIZIng SANREM research program results
The gap however IS the capabIlIty bUIldIng for natural resources management of local
government UnIts, formal and Informal communIty leaders, and the communIty at large as
a whole An underlyIng concern, here, however rests on enhanCIng the abIlIty of the local
government and local COmmUnItIes to Incorporate Issues lIke bIOdIverSIty conservatIOn
and watershed protectIOn In local development plannIng Corollary to thIS IS the need to
develop and refIne eXIstIng tools for natural resources management at the local level

B ReVIew of status of watershed In selected countnes (ThaIland, Lao PDR and
VIetnam)

ExtenSIve reVIew of status of watersheds m the three countnes pOInted the research team
mto the "hot spots" for watershed management (FIgure 13) They are conSIdered "hot
spots" because these are the regIOns where forest resources are concentrated and where
actIve upland farmIng and/or fishmg commUnItIes are located It IS expected that WIth
thIS condItIOn, the need for ratIOnale management of watershed resources IS most CrItIcal
(full detaIls on the status, Issues and prospects of watersheds In three countnes can be
found In the full report)

1 ThaIland
ThaIland has 25 major rIver systems Over the last two decades, the watersheds of these
rIver systems playa very cruCIal role speCIfIcally In boostIng agncultural productIOn of
the country
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Figure 13 Proposed adaptIng and transfemng sItes In the three countnes
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a Major Problems and Issues on Watershed Management
Among the major problems and Issues seen In the lIterature reVIew were the folloWIng

• Decreasmg forest cover In the early 1960s, more than 50 percent of the country was
covered by forest, however, In 1997 thIS SIgnIficantly declIned to only 20 percent

• Shlftmg cultIVation The populatIOn of hIll tnbes lIvIng In the watersheds, who
mostly practIce slash and bum farmIng, was estimated to reach more than half a
mIllIon In 1990 (Nalampoon 1995)

156 Southeast Asia Project



• AgrIcultural expansIOn As per government polIcy to eradIcate the plantIng of
opIUm In the hIghlands, programs, whIch promoted the cultIvatIOn of erOSIve hIgh
value crops that, were aImed to mcreased farm Income of hIll trIbes (Nalampoon
1995) ThIS led to the expansIOn and mtenslflcatIOn of vegetable cultIvatIOn In upland
areas The year-round plantmg of vegetables resulted to the hIgh utIlIzatIOn of water
by hIll trIbes upstream, whIch contrIbuted to madequacy of lITIgatIOn water for
lowland farms

• HIghland-lowland mteractIons The relatIOnshIp between the hIghlands and the
lowlands can be emphasIsed m the context of mountaInS beIng the source of prImary
products for lowland economIes and socIetIes, and the uncompensated transfer of
resources such as tImber, bIOdIversIty, and water, have yIelded lIttle benefIt to
hIghland commumtIeS but rather create negatIve effects locally (Mymt and Hofer
1998)

• EstablIshment of hydroelectrIC dams In the country results to floodIng of Intact
forests, decrease In bIOdIverSIty, forced the relocatIOn of upland InhabItants and
dIverSIOn of rIver waters thereby adversely affectIng Important rIver baSInS to a
number of InhabItants (Hubbel 1994a)

• Lack of a clear common masterplan for watershed development At present,
there IS stIll no comprehensIve pIece of legIslatIon, WhICh deals wIth an Integrated
utIlIzatIOn, development, management, and conservatIOn of natural resources In the
entIre watershed (Wongbandlt 1997)

• Gaps III Watershed Management III ThaIland Thongmee and Boonyawat (1997)
claSSIfIed the gaps relatIng to watershed management In ThaIland Into four major
areas WhICh are (a) AdmIlllstratIve, (b) TechnologIcal, (c) EducatIOn and TraInIng
and (d) QUalIty and QuantIty of Manpower

b Whv northern Thazland?
• On the restoratIOn of watershed areas, the northern regIOn of ThaIland was gIven the

hIghest prIOrIty by the Royal ThaI Government (Nalampoon 1995) ThIS regIOn IS
predomInantly mountaInOUS and forested, encompassIng 59 percent of the total forest
cover In ThaIland (UNEP 1997)

• HIll trIbes who practIce destructIve ShIftIng cultIvatIOn m the hIghlands are
concentrated m the northern regIOn

2 VIetnam
The country has a total land area of 33 1 mtllton hectares, WIth about two-thIrds of WhICh
was claSSIfIed as mountams and/or hIlls It has a number of rIver systems that play
cruCIal roles In the SOCIO-economIC and envIronmental protectIOn aspects of major
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watersheds VIetnam has SIX major nvers that support ImgatIOn, dnnkmg water and
hydro-electnc power plants (Hong Sy Dong 1995)

a Major Watershed Problems and Issues zn Vletnam

• Deforestation By the end of 1993, the country's estImated forested area was 9 4
mIllIon ha ThIS was already smaller than the total deforested area, whIch stood at
11 4 mIllIon ha m the same penod DespIte thIS scenarIo, the forest cover was
contmuously decreasmg at a rate of 200,000 ha per year (EIU 1994a)

• Population Pressure The upland watershed areas currently sustam more than 20
mIllIon people (Hoang Sy Dong 1996) ThIs hIgh populatIOn can be attnbuted to hIgh
populatIon growth rate and ImmIgratIon of people from lowland to upland areas

• PolIcy Issues

The 1988 Land Law - Through the 1988 Land Law, the government opted to formally
allocate a large share of the watershed areas to mdIvIdual households WhIle the state
owns the land, CItIzens have gamed usufruct nghts to It As of 1993, the MInIStry of
Forestry granted 4 5 mIllIon ha of land dIstnbuted among 400,000 households
(Talbott and Moms 1993)

The Forest ProtectIOn Law
DespIte the forest protectIon law, whIch was passed m 1992, mcludmg a ban on
log/tImber export and declaratIon of protected areas, reports showed WIdespread
eVIdence of contmuous log and tImber exports on a maSSIve scale (EIU 1994a)

• Decrease 10 agnculturalland resources WIth the hIgh agnculture dependency and
hIgh populatIOn growth, the land area for every VIetnamese was estImated to be less
than 042 ha Only 0 1 ha of WhICh was used for agnculture WIth the decrease m
land area per capIta, land resources are also subject to soIl eroSIOn, degradatIon of
fertIlIty and lesser fallow penod (Le Thao Can 1995)

• Forest clear10g for crop cultivatIon About 70 percent of resource degradatIon m
the forest areas was due to lowland mIgrants who practIce mappropnate agncultural
methods on slopmg lands and unsustamable loggmg actIVItIes (EIU 1994a, Talbott
and Moms 1993)

b Why the Central Hlghland Regwn ofVletnam?
Of the total remammg tImber stock, about 46 3% of thIS was m the Central HIghland
regIOn makmg It one of the mam focus of natural resources management m the country

3 LaoPDR
The northern and eastern parts of Lao PDR have dommantly rugged topography About
89 percent of the country IS claSSIfIed as mountamous More than 60 percent of the total

158 Southeast ASia Project



area has slopes steeper than 30 percent whIle about 30 percent has elevatIons between
and only about 11 percent are consIdered flat to gently slopmg

a Problems and Issues m Lao PDR
• Confllctmg mterest between state and upland mhabltants Smce the government

IS concerned wIth watershed protectIOn and rehabIlItatIOn, they formulated polIcIes
that prohIbIt slash and bum because of ItS adverse effects on forest lands ThIS puts
tremendous pressure on upland people to regulate theIr tradItIOnal practice (UNDP
1997)

• Deforestation Lao PDR has the hIghest deforestatIon rate per capIta m the world
The country's forest cover had declmed from 70 percent m 1950 to 45 percent m the
early 1990s (Talbott and Moms 1993) Annual forest reduction stood at
approxImately 150,000 ha (Chanthaphone, et al 1997)

• Dam ConstructlOnJEstabhshment An mternatlonal fmancIaI mstitutIOn, IS
prepanng to support a hydroelectnc dam project m the Mekong regIOn of Southeast
ASIa that WIll deCImate the fIshenes, forests, economIes, and water supplIes of
thousands of local people, and threaten endangered wIldlIfe (Probe InternatIOnal
1997)

b My Northern Lao PDR?
The mam watershed areas of the country have a hIgh concentration m the northern
regIOn ThIs regIon also houses bIg watershed management programs/projects whIch
mclude the project m Jomt undertakmg between the UN CapItal Development Fund, UN
Development Program and the ProvmcIal Government of Sayaboury

C PublIcatIons (Country Watershed ProfIles)

1 Yao, R T , Espaldon, V a ,dela Cruz, A E and Macandog, D M
Watersheds m ThaIland Status, Issues and Prospects Country Watershed
ReVIew of Literature No 1 SEARCA SANREM Project on Adaptmg and
Transferrmg Lessons Learned from the Manupall Watershed to Other
Cntlcal Watersheds m Southeast ASIa SEARCA, Los Banos, Laguna p7

2 Yao, R T , Espaldon, V a ,dela Cruz, A E and Macandog, D M
Watersheds In VIetnam Status, Issues and Prospects Country Watershed
ReVIew of LIterature No 2 SEARCA SANREM Project on Adaptmg and
Transferrmg Lessons Learned from the Manupalt Watershed to Other
CntlcaJ Watersheds In Southeast ASIa SEARCA, Los Banos, Laguna p5

3 Yao, R T , Espaldon, V 0 , dela Cruz, A E and Macandog, D M
Watersheds m Lao PDR Status, Issues and Prospects Country Watershed
ReVIew of LIterature No 3 SEARCA SANREM Project on Adaptmg and
Transferrmg Lessons Learned from the ManupalI Watershed to Other
Cntlcal Watersheds m Southeast ASia SEARCA, Los Banos, Laguna p5
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Impact DIScussIon
It IS dIffIcult to predIct the Impact of thIS workplan at thIS early stage However, our
mitlal commumcations wIth prospectIve partner mstitutIOns show hIgh level of mterest
and wlllmgness to support m thIS undertakmg At the least, It IS expected that the results
of thIS workplan wIll lead to the craftmg of an approprIate mechamsm for the adaptatIOn
and transfer of lessons learned from ManupalI to other watersheds m the regIOn

Plans for subsequent reportmg perIod
It IS proposed that after the completion of the lIterature reVIew, the team WIll focus on
lInkage establIshment WIth the collaboratmg mstItutIOns It mcludes consultation and
valIdatIOn meetmgs and workshops WIth partner mstltutions It IS expected that after
these meetmgs, the team (expanded) WIll come up WIth speCIfIC and refmed research fOCI,
WhICh are relevant to dIfferent soclo-polItIcal and economIC context of partIclpatmg
countnes m the regIOn SIgmng of Memorandum of Agreements WIth partner mstltutIOns
WIll also be needed to formalIze the work relatIOnshIp The schedule of actIVIties IS
shown m Table 7

Table 7 Ganll Chart of Year" 1 and 2 actlvltIe"

ActIVIty
Yearl Year 2
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4

1 Team bmldmg
2 ReVIew of lIterature
3 Lmkage establIshment (consultatIOn

meetmg, sIgmng of memos, mitIal
workshop)

4 Workshop on refmmg research fOCI and
research methodologIes

5 Data collectIOn
6 Data analYSIS
7 Workshop on Research Results
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Research actIvItIes for dIfferent countnes are henceforth tentatIvely proposed, subject to
valIdatIon and consultatIOn meetIngs wIth the partner InstItutIons (Table 8)

Country Propo'ied Research ActIVltv

1 Northern Thailand Watershed ModellIng

2 Central Vietnam and Northern Commumty Based Natural Resources Management
Lao PDR - Assessment of the deCISIOn makmg behavIOr and patterns related to

natural resources management
- Enhancmg capacity for commumty partiCipatIOn (and local

government) III natural resources management
- Sustamable agnculture practices for the uplands

Table 8 Proposed research actIvities for the three Southeast ASian countries

A Workshop on Research FOCI and MethodologIes wIll be conducted dunng the second
quarter of year two In thIS workshop, the hIghlIghts of SANREM Phase I WIll be
presented as well as the status of the selected, speCIfIC watersheds by the collaboratIng
mstltutIOns PresentatIOn and dISCUSSIOn of speCIfIC research fOCI WIll be conducted
MethodologIes for the research WIll draw from the methodologIes developed and used
successfully m the ManupalI watershed Data collectIon and data analySIS methodologIes
WIll be agreed upon dunng the workshop

For the proposed watershed modelmg actIVIty, an onentatIOn on the model that IS
expected to be developed WIll be conducted WIth the partners AgaIn, the team WIll agree
on the type of data that WIll be collected ApplIcatIOn of the model WIll be conducted by
partners Research results of the dIfferent country teams WIll be presented In a small
workshop At the end of thIS workshop, fmal reports WIll be drafted for submISSIon to
SANREM

How has the project contributed to SANREM?
ThIS workplan has proVIded the broader context of the replIcatIOn actIVItIes m SEA and
proVIded a gUIde as the project moves forward

Partners and Collaboration

ThaIland
-Kasetsart Umversity
-ASian Institute of Technology
-Chiang Mal UniverSIty
-Royal Forest Department

VIetnam
-Umverslty of Agnculture and Forestry
-Mmistry of Agnculture
-MIniStry of Forestry

LaoPDR
-NatIOnal Umverslty of Laos
-Mmlstry of Agnculture and Forestry
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ReplIcatIng Models On InstItutIOnal InnovatIon For Devolved,
PartIcIpatory Watershed Management

ICRAF

Introduction
The search for better watershed management derIves from global concerns and natIonal
envIronmental concerns, but poverty reductIOn and household food securIty are also
central Issues As partIcIpatory demand-drIven approaches to watershed management
gam wIder attentIon there IS an urgent need for research to evaluate theIr performance,
analyze those cases where they have been tested and IdentIfy Important constramts,
mdicators and methods of applIcatIOn pomtmg the way to accelerated progress The
Lantapan natural resource management process and experIence IS a sIgmficant advance m
mumcipalIty-led NRM plannmg It IS consIdered a mIlestone m the decentralIzatIon of
plannmg and management to the local government level It IS a shIft from tradItIonal top­
down planmng approaches toward partIcIpatory multI-sectoral plannmg and research­
based decision-makmg Our work WIth mumcipal government and other SANREM
partners has resulted m a model of mumcipal-level natural resource management
planmng and ImplementatIOn that has receIved natIonal attentIon

ThIS workplan IS conductmg a replIcatIOn program for thIS model to the seven
mumcipalIties surroundmg the Mt Kitanglad Nature Park withm the provmce of
Bukidnon ThIS replIcatIOn program wIll hopefully evolve a new model for systems m
Protected Area Management We wIll analyze, evaluate and compare the performance of
thIS model m mumcipalIties WIth SImIlar bIophysIcal, socIO-economIc-polItIcal and
mstItutIOnal condItIOns whIle testmg and fme-tunmg the processes and assessmg the
Impacts of ImplementatIOn We wIll package the results of thIS analySIS and Impact
assessment mto modules that serve as a deCISIon-support system that aSSIst local
governments and commumty stakeholders to further Improve the processes of natural
resource management plannmg and ImplementatIon We WIll commumcate these to
broader levels, natIOnally and regIOnally m Southeast ASIa

DUrIng the fIrst year of the workplan, prIOrIty focus was gIven to analyzmg the planmng
processes adopted by the Local Government Umt (LGU) of Lantapan m developmg the
plan Surveys and self-assessment workshop were conducted A workmg team at the
local level was orgamzed as pool of resource persons and advocates dUrIng the
replIcatIOn actIvItIes m the other SItes ThIS forms part of our plan to Implement an LGU­
to-LGU model of sharIng mformatIOn and experIences Lmkages were set-up WIth the
Integrated Protected Area Management and the Protected Area Management Board
(PAMB) We are now replIcatmg the NRM model and the experIences of SANREM m
facilItatmg multI-stakeholder collaboratIOn m research and development m the context of
a Protected Area Management System
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ObjectIves
The goal of the workplan IS to provIde tools for declSlon-makers and stakeholders to
better mtegrate envIronmental knowledge wIth technical and mstItutIOnal mnovatIOns to
enhance the management of natural resources at the local government level

Our experIence m development research, through actual faCIlItatIOn of NRM processes m
eIght mUnIcIpalItIes, WIll form the baSIS towards achIevmg the above goal

The ObjectIves of the workplan are

• Conduct an m-depth analysIs of current methods m Lantapan's NRM planning, assess
ItS Impact to the local government's development and mvestment planning and
polIcy-makmg, as well as, the performance of the plan's ImplementatIon at the
mUnICIpal and barangay levels

• ReplIcate the NRM model m Lantapan to seven other mUnicIpalItIes m Mt Kttanglad
area that eventually lead to a new model on preventIve system for protected area
management

• Analyze, evaluate, assess and compare the performance of the NRM model m these
dIfferent mUnicIpalItIes and develop them mto modules that serve as deCISIOn-support
to local governments m pursumg local NRM plannmg and ImplementatIOn

• Communicate these modules to WIder community stakeholders and government
offICIalS for WIder adoptIon and Implementation

Methods
Broadly, the methods used m thIS workplan mvolve applIed research and technical
faCIlItatIon SpeCIfic methods are IdentifIed on a per actIVIty baSIS For example,on
process analySIS of the NRM model m Lantapan, we conducted survey usmg structured
questIonnaire forms, self-assessment workshop and personal mterviews WIth key
technical persons mvolved m the NRM plannmg

In technical faCIlItatIOn, we proVIde learnmg seSSIOns WIth the Natural Resource
Management CounCIls (NRMC) of the respectIve mUnicIpalItIes The methods m
Lantapan serve as a template, but modIfIcatIons to SUIt the condItIons of the LGU were
applIed ThIS forms part of a process of adaptmg the Lantapan NRM methods mother
SItes Assessments and comparatIve analyses wIll be done towards the thIrd year of the
workplan

Outputs
Objective 1
1 a A survey was conducted among NRMC members to analyze the process expenenced
m developmg the NRMDP The survey responses revealed that the members' held a
favorable ImpreSSIOn on the effectIveness of the NRMDP plannmg process The
assessment of whether the plannmg processes adopted by the NRMC can be replIcable to
other SItes was based on three mdicators the degree to whIch they were partICIpatory,
theIr relIabIlIty/valIdIty, and theIr SImplICIty The NRMC partiCIpatIOn was correlated
WIth the strength of LGU leadershIp and support ThIS ImplIes that local government
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leaders play an essentIal role m drawmg out local support and actlOn for natural resource
management

1 b A self-assessment workshop was conducted to reVIew the events undertaken by the
NRMC members m the entIre plannmg process They were asked to reVIew the
chronology of events wIthm specIfIc tIme frames, and categonze them mto the steps m
planmng Dunng the workshop, the members also made a lIst of theIr Important
accomphshments and from there, IdentIfIed some charactenstIcs of an Ideal NRMC
Further, they agreed to refer these charactenstIcs as cntena for gradmg theIr own
performance The members hsted some success factors, as well as constramts m
performmg theIr tasks m NRM planmng Interestmgly, It appeared that money was
neIther a major constramt nor a success factor m plannmg Instead, they IdentIfIed the
LGU leadershIp, plannmg methods and techmcal mputs as success factors, whIle theIr
major constramts were tIme and overlappmg responsIbIlItIes Computmg theIr mdIvIdual
grades and theIr means, the members rated the performance as a councIl as average, m
relatIon to theIr expectatIons m NRM development

1 c Personal mtervIews were conducted WIth the techmcal persons who partIcIpated m
the plannmg seSSIons They were Agncultural TechmcIans, ProvmcIal Plannmg and
Development personnel, Foresters from CENRO (commumty enVIronment and natural
resources offIce), Forester and Development FaCIlItators of IPAS and KIN (Integrated
Protected Area System and Kttanglad Integrated NGOs), researchers, and partIcIpants
from the DENR ReglOnal offIce In summary, the mtervIewees were very much pleased
WIth theIr partICIpatIon m local NRM plannmg Generally, they VIewed the Lantapan
expenence as a favorable complementatIon between theIr Jobs and theIr mandates

1 d We also conducted a bnef survey to assess the mterface of the NRMDP plannmg
and ImplementatIOn ThIS mcluded lookmg at the LGU budget allocatIon to Implement
the plan, as well as the budget allocatIon of barangay governments to Implement some
parts of the plan Based on the approved Implementmg gUIdelmes of the NRM plan, the
LGU allocated 20% of theIr HES budget (Human and Ecology Secunty) PolIcy
resolutIons that support the NRM program are currently bemg delIberated at the
LegIslatIve CouncIl

1 e We orgamzed a local team of resource persons to work WIth our team m replIcatmg
the NRM mother mumcIpal sItes We beheve the replIcatIon workplan could be most
effectIve If the LGU were to share and mfluence other LGUs We are facIlItatmg an
LGU-to-LGU shanng of mformatlOn and expenences

ObjectIve 2
2 a We prepared and presented two major paper presentatlOns and dIscusslOns for
establIshmg strategIc allIances WIth key persons m the mumcIpalItIes The replIcatIOn
workplan WIll be camed out WIth the MumcIpal Mayors, who at the same tIme are
members of the PAMB The process IS bemg faCIlItated by the IPAS and ProvmcIal
Plannmg and Development OffIce
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2 b The fust replIcatIon sIte was the mUnIcIpalIty of Baungon on the northern sIde of
Bukidnon ThIS wIll be followed by the mUnIcIpalIty of Manolo FortIch, IS sItuated m
the central part of the K1tanglad area These mUnIcIpalItIes possess characterIstIcs that
provIde Important dImenSIons of mterest adaptIve research on NRM Baungon IS part of
the Cagayan watershed cluster, m WhICh a major hydroelectnc plant WIll be establIshed
Manolo Fortich IS a fast urbamzmg mUnIcIpalIty WhIch hosts operations of multI-natIOnal
agncultural corporatIOns lIke Del Monte PhilIppmes Current meetmgs wIth the
SanggUIang Bayan (legIslatIve councIl) and the Mayor of Baungon were held Full
Implementation of the workplan m thIS mUnIcIpalIty was mitIated dunng the month of
June 1999

Impacts DIScussIon
The project has already Impacted the Mayors of the target mUnIcIpalItIes, and the full
complement of mayors mvolved m the PAMB, as well as other PAMB members commg
from dIfferent government and non-government groups ThIS was manIfested through the
approval of the ImplementatIOn of the workplan by the legIslatIve councIls (SanggunIan
Bayan) m the target mUnIcIpalIties

The Department of the Intenor and Local Government (DlLG) IS a natIOnal agency WIth a
mandate to aSSIst the empowerment of local governments ImplICIt m thIS mandate IS to
provIde an enablIng role to local governments to Implement the localIzatIon of the
PhilIppmes Agenda 21 on Sustamable Development Our collaboratIOn WIll contrIbute
to the abIlIty of thIS giant natIonal agency to provIde aSSIstance beyond theIr lImIted
means to local governments m NRM plannIng and ImplementatIOn

The workplan has contnbuted to SANREM's programmatIc goals on mtegratmg
enVIronmental knowledge WIth mstitutIOnal mnovations These enhance adoptIon of
research-based mformatIOn for decisIOn-makmg and polIcy formulatIon ThIS workplan
WIll also contnbute to SANREM's goal to provIde deCISIon-support tools and the
capacity-bUIldmg of next-generatIon natural resource planners, faCIlItators and polIcy­
makers

Partners and Collaboration
• Government OrgamzatIons CollaboratIon was establIshed WIth IPAS and PAMB

for the ImplementatIon of the workplan m the context of a preventIve protected area
management approach Another collaboratIon was establIshed WIth the provmcIaI
offIce of the Department of Intenor and Local Government (DlLG) The RegIOnal
OffIce of DILG has assIgned a provmcial personnel to partICIpate m the local team of
resource persons who WIll work WIth ICRAF's techmcal faCIlItators m Implementmg
the workplan

• SANREM Partners We also collaborate WIth SEARCA and CMU-BIDANI
scalIng-up workplan through theIr capabilIty-bUIldmg component for the LGU's
capabIlIty bUIldmg needs m NRM plannmg
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Problems Encountered and Steps Taken
The wIde geographIc scope of work area IS a problem However, we mitIally resolved thIS
by selectmg a subset strategIc mumclpallocatlOns from the far north (Baungon), to the
central area (Manolo FortICh), wIth the base mumcipalIty In Lantapan, whIch IS located
south of the Kitanglad area
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Capacity Building and Training

CapabilIty Building for Natural Resource Management at the Local
Level

Introduction
Natural resource management (NRM) IS the ratIOnal utIlIzatIon and conservatIOn of land,
water, and forest resources at farm-household and communIty levels for contmuously
Improvmg lIvelIhood and human development (Sharma 1998) Expenence has shown
that NRM becomes even more benefIcIal by adoptmg a communIty-based approach
CommunIty-based resource management has been conceIved as a process by WhlCh
people themselves are provlded the opportunlty and/or responslblhty to manage thelr
own resources, define thelr needs, goals and asplratLOns, and make declsLOns affectmg
thelr well-bemg (FellIzar 1993)

As such, the overall goal of thIS work plan was to aSSIst local mstItutIOns and dIfferent
stakeholders of the Manupah Watershed develop and enhance theIr capacIty for natural
resource management and plannmg for the watershed CapabIlIty bUIldmg for NRM m
the ManupalI Watershed IS a process consIstmg of four major components trammg needs
analySIS, development of trammg matenals, ImplementatIOn of the actual trammg
course(s), and mOnItormg and evaluatIOn ThIS work plan covered only the trammg
needs analySIS (TNA) portIOn The results of the TNA provIded the context for the
overall NRM plan ImplementatIon The actIvIty generated mformatlon necessary to
formulate a sensItIve NRM curnculum for the potentIal tramers at the local level

ThIS paper reports the results of the TNA conducted m the mUnIcIpalItIes of Lantapan and
ValenCIa and a total of SIX of theIr barangays, the provmce of BukIdnon, and the RegIOn
from January to May, 1999

ObjectIves
The trammg needs analySIS had the followmg ObjectIves
• To IdentIfy the target partIcIpants and theIr correspondmg strengths and weaknesses

m natural resources management and plannIng,
• To determme the needs of the communIty, the needs of the organIZatIOn through the

barangay, mUnIcIpal, provmcIaI and regIOnal levels of governance, and the
prospectIve traInees that can be addressed by trammg programs, and

• To provIde recommendatIOns for a currIculum for NRM and an appropnate delIvery
deSIgn
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Methods
A summary of the resea~ch process and methods used IS shown In FIg 14
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Fig 14 Summary of the research process

Outputs
A IdentlflcatlOn of target partIcIpants and theIr correspondIng strengths and weaknesses
In natural resources management and planmng

The baSIC effort towards bUIldmg the capaCItIes at the local level IS to tram local traIners
These target local tramers Include the follOWIng

• Local government executIves
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• Career professIOnals m the LGUs and the hne agencIes

• Farmers
• Faculty and personnel of CMU

Dunng the valIdatIon, several more Issues were raIsed wIth regard to target
participants/tramers and commumty partners m natural resource management

• Not all mumcIpalities have an EnvIronment and Natural Resource OffIcer (ENRO)
Who should be tramed m NRM? Who should make the decIsIon as whom to tram?

• There are dIfferent modalItIes for the ImplementatIOn of NRM actIvItIes DIfferent
commumtIes have expressed dIfferent preferences for an NRM partner Dll..,G, NIA,
church-based groups, Barangay Nutntion Scholar (BNS)

• A commItted person or mformalleader m the commumty can be assIgned as
envIronmental person and be made part of the BDC ThIS can help towards
consIstency of envIronmental efforts m the area

A tool/mstrument WIll be developed to IdentIfy the person or group who could be the
NRM pomt person m the commumty ThIS WIll be done m the plannmg meetmg on
follow-up actIVItIes

1 DetermmatIOn of the needs of the commumty, the needs of the orgamzatIOn through
the barangay, mumcipal, provmcIaI and regIOnal levels of governance, and the
prospectIve tramees that can be addressed by trammg programs

The mandate, VISIon and ObjectIves have been found to be congruent from the regIOnal
level down to the commumtIes, wIth the correspondmg systems and structures to meet
theIr mandate and achIeve theIr VISIon The plans, programs and projects, hkewIse, of the
vanous agenCIes and local government umts had elements of NRM However, as
artIculated by the respondents themselves, what IS needed IS to heIghten the clanty, depth
and breadth of theIr awareness of NRM There IS a need to hIghlIght the holIstIC nature of
NRM and ItS bemg a concern that cuts across a multItude of Issues

There IS also a need to mtegrate NRM m other plans, programs and projects as well as to
mtegrate these plans, programs and projects mto a umfIed whole that would ensure the
mtegnty of the natural resource base of the area In addItIon, coordmatIOn m planmng
and ImplementatIOn of the varIOUS plans and programs has to be enhanced Though
framework and management plans eXIst at the vanous hIerarchIes, these are general m
nature and st1l1 need the proper support plans to be operatIOnahzed

The time of plannmg and ImplementatIOn lIkeWIse has to be coordmated WIth the
allocatIon and release of resources The lack of resources or delay m theIr release has
been CIted as a common cause for delayed or non-ImplementatIOn of programs/projects
CreatIve fund management and capItal buIld-up schemes are apparently needed

Results have also shown the major role of mumcIpal governments m the ImplementatIon
of plans, programs and projects, partIcularly those relatIve to NRM MumCIpalItIes have
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the mandate to Impose sanctIons on groups or mdIvIduals who do not adhere to the
polIcIes of the government

The barangays are the most basIc level at WhICh plans are formulated and Implemented
However, due to a dearth of technIcal knowledge and SkIlls, they are not able to put mto
place projects they belIeve are most approprIate for them The mUnICIpal governments
have to extend technIcal aSSIstance to these commUnItIes on plan formulatIon, project
ImplementatIon and SImple mOnItormg and evaluatIOn

3 PrOVIsIon of recommendatIOns for a curnculum for NRM and an approprIate delIvery
deSIgn

The trammg curnculum developed has been deSIgned to move from a theoretIcal
groundmg to SkIlls development m the context of natural resource management as
follows

UNDERSTANDING NATURAL RESOURCE MANAGEMENT
• Concepts, TheOrIes and Approaches
• Examples of NRM Programs ImplementatIon
• NRM Issues m BukIdnon

11 OPERATIONALIZING NRM ISSUES AND TOOLS
• MechanIsm for CoordmatIOn and Plannmg
• PartICIpatory MOnItOrIng and EvaluatIon
• SustamabIlIty of NRM InItIatIves (PolIcy and InstItutIOnal Support)
• InformatIon and EducatIOn CampaIgn (IEC) for NRM Advocacy

111 SKILLS DEVELOPMENT
• PartICIpatory Plannmg Process (e g , CommUnIty Land Use Plannmg)
• SoIl and Water ConservatIOn
• Agroforestry
• Farm TechnIques
• LIvestock Management
• Waste Management
• RIver ProtectIOn

These would be m the form of trammg-workshops, usmg eXIstmg NRM documents and
development plans as workshop materIals Farm VISItS and study tours WIll support the
trammg-workshop Furthermore, to ensure that the capabIlItIes of those at the local level
would be developed, the Central Mmdanao UnIVerSIty IS seen as the local partner
mstItutIon that shall house the trammgs

170 Southeast ASia Project



Impacts DIscussIOn
At thIS pomt m tIme, the TNA has no real Impact yet on the people to be traIned or on the
management of the watershed Itself The effect of the TNA was to sImply broaden the
awareness of people at varIOUS levels of governance m the Manupah Watershed that
NRM IS mdeed a concept worth understandmg The TNA has also raIsed expectatIOns
that a traInmg program would mdeed be done to operatIOnahze or Improve NRM m theIr
areas The real Impact wIll come after the trammgs have been conducted It would be
seen If the rNA led to a trammg cUITlculum truly responsive to the needs of the Manupah
Watershed

The traImng of local tramers would strengthen the prospect of ensunng the sustamabIhty
of NRM mterventtons m the watershed The trammg w111 help m the replIcatIOn of
mstItutIOnal mnovatIons that have been developed m SANREM ThIS would also provIde
a venue for the mtegratton of SANREM research results mto mformatIOn support
mechamsm for pohcy- and declSlon-makers m the ManupalI Watershed

To maxImIze resources and optImIze results, the team WIll hnk up WIth other SANREM
work plan holders m the area wIth trammg components The team WIll also lInk up wIth
GEM on ItS capabIlIty bUIldmg component Furthermore, capabIlIty bUIldmg for
mdIgenous peoples m the area IS necessary Lmks have to be establIshed wIth ICRAP on
thIS matter

A plannmg workshop IS thought best to be undertaken mvolvmg the team, GEM, ICRAP,
the Lantapan and ValencIa mumcIpal mayor and other mdIvIduals or groups who may
want to help NRM traInmgs come to fruItIon m the ManupalI Watershed

The proposed actIVItIes for Year Two, whIch Will also be dIscussed m the plannmg
meetmg, cover the preparatIOn of trammg matenals, mcludmg their the pre-testmg and
fmalIzatIOn, the conduct of the actual trammg courses, and momtonng and evaluatIOn of
the Impacts of the courses
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Techmcal And InstItutIonal InnovatIOns To Evolve Agroforestry
Systems For SustaInable AgrIculture And The Management Of
Protected Ecosystems In The Framework Of A Watershed Model

ICRAF

Introduction
At least 10 per cent of tropIcal broad-leaved forests had been lost m the decade from
1980 to 1990 (FAOIUNEP, 1988) Dunng that decade, however, many new parks and
other types of nature reserves were establIshed m the tropICS The total tropIcal bIOme
under protectIOn IS now estImated at 6 per cent (Sayer, 1991) ill many parts of the
tropICS, however, mcreased populatIOn pressure on land IS so great that optIOns for
establIshmg new parks and reserves or mamtammg the ecologIcal functIOnalIty of
establIshed reserves are rapIdly disappearmg ThIS results m the loss of mvaluable faunal
and floral speCIes to WhIch these reserves are the only habItat

Because of the enclaves of human settlements withm and adjacent to the Kitanglad
Nature Park (KNP), there are senous problems of agncultural encroachment and
harvestmg of wood and other forest products Expenence has shown that m sItuatIOns lIke
thIS, legal protectIOn or government-lmposed restnctIOns alone, as eVIdent m the KNP
and other protected areas m the PhilIppmes, are rarely suffICIent to guarantee the
contmumg mtegnty of protected areas (Sayer, 1991) New, credIble, and mnovative
approaches are needed to bndge the gap between the ImmedIate needs of local people
(whose lIves may be dependent on protected area systems) and the long-term objectIves
protected systems are meant to serve

ThIS project employs the pnnciples and practices of buffer-zone agroforestry as an
approach to conservmg and protectmg the ManupalI Watershed (MW) and the KNP
Agncultural systems that mclude a large number and varIety of trees prOVIde the soIl and
watershed protectIOn functIOns reqUIred m buffer-zones, and come closer to provIdmg
habItats for a dIverSIty of faunal and floral speCIes than other systems ill hIgh ramfall
areas WIth steeply-slopmg and nutnent-poor SOlIs, as IS true WIth the MW, tree crops and
tree-dommated agroforestry systems are the most stable forms of land use other than
natural forests

The goal of thIS project IS partICIpatory development of complex agroforestry systems
and component technologIes, and employment of farmer-dnven landcare approaches for
grassroots commumty resource management It alms at provIdmg more robust mSIghts
and recommendatIons as mputs to the publIc and non-governmental sectors to Improve
the effectIveness of human and fmancIal resources targeted to develop sustamable
agncultural systems and conservmg natural resources m threatened watersheds

ObjectIves
Project ObjectIves fall mto 2 broad categones (BC) These are
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BC 1 0 To broaden and deepen our knowledge base on the effective and cost-effIcIent
technologIcal mnovatIOns and farmer-dnven landcare approaches for fostenng,
expandmg and sustammg smallholder partIcIpatIOn m and adoptIOn of conservatIOn
farmmg m upland watersheds (contnbutes to SANREM-CRSP local objectives Id,le,lf)

BC 2 0 To bulld and nurture an enablmg enVIronment for the estabhshment,
development and management of smallholder tree-based productIOn systems as VIable
enterpnses, and as an alternatIve to government-dnven approach to reforestatIOn of
deforested watersheds (contnbutes to SANREM-CRSP local objectives lc,ld,le,lf)

Methods
The mvestIgatIOns of conservation farmmg practIces, and the evaluatIOn of agroforesetry
tree speCIes performance across elevatIOns m the watershed, employ standard agronomIC
methods and expenmental desIgns The methodology for farmer-partIcIpatory fIeld
expenments on natural vegetatIve stnps (NVS) systems and ndge-tlIlage, and the
modehng approach to mappmg extrapolatIOn of sIte by specIes data are fully dIscussed m
GarrIty and Mercado, 1998, and Booth,1996)

Expenmentatlon WIth and faclIitatIOn of the farmer-led Landcare approach to conserve
natural resources, has been conducted based on the successful expenence of the evolutIOn
of the Landcare Landcare ASSOCIatIon ThIs commumty-based knowledge-shanng
approach IS central to our research and extenSIOn methodologIes to expand and enhance
adoptIOn to conservatIon farmmg and other component agroforestry technologIes It IS an
embodIment of an alternatIve way of InItIatmg and nurtunng WIde-scale partICIpatIon of
grassroots orgamzatIOns m the management of natural resources The steps mvolved m
the development of landcare orgamzatIons are descnbed m detall m GarrIty and Mercado
(1998)

PRA (partICIpatory rural appraIsal) (Chambers, 1994a, 1994b) methodologIes (USIng
visuahzatIOn, mtervIewmg and group performance) were employed and have proven
valuable for understandmg local perceptIOns of the functIOnal value of resources, the
processes of agncultural (forestry mcluded) mnovatIOn and the compleXItles of SOCIal
development

Outputs
(SpeCIfIC objectives are followed by correspondmg outputs m Itahcs )

BCIO
SpeCIfIc objective 1 2 Conduct focused on follow-up surveys of 120+ farmers who had
establIshed and are practIcmg NVS and ndge-tlllage, dunng trammg and fIeld exerCIses
carned out In Phase I to prOVIde the next phase of farmer-dnven Iandcare group
mnovatlons

A set of focused follow-up surveys has been completed Results IndIcate, among other
conSIderatIOns, that a total of 192 smallholders have establIshed NVS and are practIcmg
ndge-tIllage In 10 of the 14 VIllages of Lantapan The current fIgure Includes an Increase
of 72 farmer adopters m the penod covered by thIS report (June,1998-June 1999)
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SpecIfIC ObjectIve 1 4 Set up a data collectIOn system for momtonng the actIvIties of
past and current adopters and to further examIne theIr perceptIOn of benefIts and
constraInts to adoptIOn as a baSIS for refInIng the approaches

A momtonng process was developed and activItIes of past and current adopters have
been documented ImtIal analyses of some of the InfOrmatIOn gathered POInt to the need
to fIrst of all undertake further partIcIpatory technology development and research work
on ennched NVS These are natural vegetative stnps Into WhICh selected tree specIes are
Introduced for SOlI stabIlIzatIOn and ennchment, and Income-generatmg purposes

Three farmer-partIcIpatory and researcher-managed tnals were establIshed, mvolvIng
AcaCIa aulacocarpa and Grevillea robusta as expenmental tree specIes Because NVS are
largely composed of grasses (whIch naturally have shallow root systems), they are
susceptible to landslIdes dunng heavy rams The Introduced specIes are known for theIr
deep tap-root systems (partIcularly, G robusta), and phosphorus mIneralIzatIOn (G
robusta), mtrogen-fixation (A aulacocarpa) and excellent wood propertIes for fuel and
timber (A aulacocarpa,G robusta) WIthIn 3-5 years under optImum SOlI condItIOns and
appropnate management regImes, farmers could begIn to thIn or prune these trees to meet
theIr fuelwood needs

The second fIndIng IS that documentIng the benefIts and constraInts of conservatIOn
farmIng technologIes as perceIved by adopters alone IS not a strong baSIS for refInIng our
approach, If the VIews of non-adopters and those who abandoned theIr NVS VIews are not
captured and consIdered We are pOIsed to begIn IntervIews WIth such farmers for thIS
purpose

BC20
SpecIfIc objectIve 2 1 Develop better productIOn/collection and management methods
and techmques for Improved tree germplasm

Three of the 12 SItes of the speCIes tnals ( establIshed In Phase I) have been developed
(rogued, pruned) to serve as qualIty tree seed productIOn areas for farmers

Two formal traInIngs (of the 6 planned) have been conducted for farmers and students
(Elem, HIgh Schools) on the appropnate collectIOn and handlIng (cleamng, drymg,
storage) of tree seed (for tImber trees) and vegetatIve propagules (for fruIt trees) The
entIre vegetatIve propagatIOn aspect of these traInmg seSSIOns was conducted by a farmer
traIner who had receIved traInIng from ICRAF

WorkIng WIth the self-seed productIOn and dIstnbution assocIatIon of farmers In
Lantapan, ATSAL (Agroforestry Tree Seed AssocIation of Lantapan), 253 farmers have
been traIned In the establIshment of tree nursenes and plantatIons, emplOyIng the
landcare approach

EstablIshment of 19 nursenes was faCIlItated to further develop and enhance effICIent
seed propagatIOn methods and techmques, and plantatIOn management (tree plantIng and
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mamtenance) skIlls m local schools (elem, secondary) and among farmers These
nursenes contmue to serve as avenues where farmers tram fellow farmers and for the
productIOn of thousands of seedlmgs (of the preferred species mix) by farmers
themselves (as mdlvlduals, households, or group of households) to meet tree-plantmg and
cash needs In addItIOn to markets for farmer-produced/collected seed, there are now
markets for farmer-produced seedlmgs m Lantapan and other mumclpalItIes of BukIdnon
Farmers have establIshed dozens of woodlots, most of them on Idle lands on steep slopes
w1thm the watershed, from seedlIngs cultured from their own nursenes

Specific objective 2 3 Complete the species and provenance tnals on the watershed
elevatIOn transect and adapt the Booth species-sIte adaptatIOn model to extrapolate results
to the entIre Mmdanao area as a basIs for species diversificatIOn

Statistical and related analyses of tnal results (Phase I) were completed Three Journal
papers and extension bulletms are bemg prepared to share the results With the SCientific
commumty and put results mto the hands of farmers (With whom we had already
discussed our fmdmgs m detail m several assemblIes) These products are also bemg
shared WIth, NGDs, NGAs (natIOnal government agencies) (LGU, DENR, IPAS, etc),
GEM (Growth WIth EqUIty In Mmdanao) and a host of other clIents and partners m
Mmdanao, the other major Islands of the PhilIppInes and beyond

Another set of provenance tnal mvolvmg 5 tree speCIes (Acacia aulacocarpa,
A crasslcarpa, Eucalyptus grandls, E pellIta and G robusta) was establIshed at 4 new sites
(elevatIOns)

Appropnate user- (farmer)-fnendly propagatIOn methods and techmques for SIX (6)
endemiC and mdigenous tree species (Castanopsls Javamca, Katl-e (local name),
Llthocarpus Illanosls, PolysCIas nodosa and Shorea contorta) were developed and are
beIng further tested In ICRAP's mIni-central nursery at the Centre's research site office
m Songco, Lantapan Because of the expenence of pest and dIsease problems assocIated
With "exotic forestry" m the PhllIppmes, an on-farm species mIX that mcludes endemiC
and native trees becomes an Imperative for a sound and credIble forest protectIOn and
management endeavor

Three hundred seedlIngs of S contorta (White lauan), a Dlpterocarp (one of the most
valuable mdigenous tree species WIth whIch we are mvolved m propagatIOn studIes), had
been planted (re-mtroduced) on a steeply-sloped land along a rIver bank (at about 1120
meters above sea level) WithIn the upper watershed area

Impacts DISCUSSIon

People/OrgamzatIons
The actIvItIes pursued as presented thiS report have had slgmficant Impact on farmers,
students and NGAs A large percentage of the human populatIOn m rural PhllIppmes are
farmers and It IS In these areas where the natIon's cntIcal watersheds and protected areas
are found Greatest efforts should therefore be brought to bear towards developmg robust
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and sImple approaches and methodologIes to capacItate farmers and local mstItutIons to
meet natural resource conservatIon and development ImperatIves

Keyed to these efforts IS the partIcIpatory development of mtegrated agroforestry systems
and component technologIes and mstItutIOnal mnovatIons through WhICh to channel these
technologIes so as to broaden and sustam theIr acceptance and practIce among farmers m
partIcular These bemg agroforestry technologIes, trees are central to theIr deSIgn Our
research, trammg and technology dIssemmatIOn actIvItIes, therefore, are pnncIpally
geared towards nurtunng a tree-plantmg culture on-farm by farmers m an attempt to
conserve and protect the MW and KNP whIch are among some of thIS natIon's
mvaluable and threatened ecosystems

The project promotes a farmer-led tree-plantmg culture and the conservatIOn ethICS It
engenders by (1) Improvmg farmers' abIlIty to make qualIty tree seed and seedlmgs
avaIlable to themselves for theIr tree-plantmg reqUIrements, (2) makmg seed and seedlmg
productIOn an mcome-generatmg actIvIty, through pertment trammg and the applIcatIon
of results of a marketmg research ( ICRAF conducted m Phase I on trees and tree
products m Lantapan) , and (3) dIversIfymg the specIes base on-farm (mdIgenous
,exotIc, endemIc) to mmimIze nsk (pest, dIsease, changmg clImate,etc), and to cope WIth
changmg markets needs

Students
On a HIgh School campus, we have assIsted constructIOn of a nursery where students
take turns to propagate seedlmgs (ofE tonllIana,E robusta and AlbIZIa lebbekOldes) for
the school's mmI-forest project In each of 2 schools (elem, secondary), a speCIes tnal
was establIshed (m Phase I) Forest conservatIOn classes are bemg held on these tnal SItes
and many students who had completed theIr Elementary and HIgh School educatIon m
these schools are currently engaged m tree plantmg on theIr parents' farms (two teachers
had planted trees on theIr land), as a result of what they have learned m the nursery and
tnal SItes

Generally, almost all HIgh School graduates m Lantapan do not enter college and a good
number of students who do enter HIgh School drops out In a SItuatIOn lIke thIS, the only
place such kIds could learn about conservatIOn IS m elementary and secondary schools In
our expenence, It has been qUIte easy to get kIds to learn about and appreCIate
conservatIOn If engaged m nursery management and tree-plantmg actIvItIes The tnal
plantatIOns and nursenes serve as awareness creatIOn approaches for these kIds

We also have realIzed that the age range of the maJonty of adult farmers workmg WIth us
m nursenes and the tnal plantatIons IS 40-65 (mclusIve) ThIS means that wIthm a decade
or 2, probably very few of these farmers WIll be farmmg Those who WIll be alIve by then
may not be strong enough to manage nursenes or engage m any useful actIVIty for that
matter These nursenes and tnal plantatIOns on school campuses WIll help sustam the tree
plantmg culture ICRAF encourages by educatmg the youth, the future leaders of thIS
natIon The youth IS also, m thIS way, bemg tapped to educate theIr parents who we may
not be able to reach
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NGA's and NGO's
Although prelImmary at the tIme, a host of NGAs and NGOs have requested for the
results of the specIes x elevatIon (speCIes dIverSIfIcatIOn) tnals The LGU of Lantapan
asked for a lIst of promIsmg specIes from the tnals, and thIS was provIded The LGU
Intends to use thIS InfOrmatIOn In the selectIOn of the appropnate specIes mIX for ItS
watershed and raVIne rehabIlItatIon project under the mUnIcIpalIty's natural resource
management plan The local offIces of the DENR and the Integrated Protected Areas
Systems offIce had requested for the results of the tnals as well We have dIscussed our
tnal results In a forum held for that purpose In Malaybalay These natIOnal agencIes are
Interested In the tnal results to help them choose the appropnate tree specIes to establIsh
through nursenes In each of the buffer-zone VIllages These WIll produce seedlIngs for
park boundary delIneatIOn

We hosted VIsItors from a federatIOn of natIon-WIde NGOs known as UNAC The group
spent a day of dIscussIOn at our Songco SIte exammmg our landcare approach to fosterIng
grassroots partIcIpatIOn m the management of a threatened natural resource base The set
of actIVItIes dIscussed under thIS captIOn, not only strengthen rural InstItutIOns and
organIzatIOns, they also mobIlIze CIVIC, polItIcal and InstItutIOnal support for conservmg
and protectmg the MW and KNP, whIch constItute Bukidnon's threatened natural
resource base

ProJect's ContributIon to SANREM-CRSP'S ProgrammatIc Goals
Development of deCISIon-support tools for natural resource management and plannIng at
both communIty and watershed scales IS the pnmary goal of SANREM-CRSP's Phase IT
Programme In addItIon to developIng soIl conservatIon and related resource
management technologIes, and the approaches and methodologIes to expand and enhance
theIr adoptIon through partICIpatory processes, thIS project contInues to carry out sIte­
based research to buIld a solId empmcal foundatIon for technIcal and InstItutIOnal
InnOvatIOns that are reqUISItes to aChIeVIng SANREM-CRSP's global research and polIcy
objectIves

A second set of key contnbutIOns to programmatIC goals IS thIS proJect's commItment
(contInUIty) to research and ItS dIrect lmkage WIth farmers Farmers Influence the MW
landscape by deCIdIng on the types of crops (trees mcluded) to plant In the area, and the
crop sequences to follow These chOIces IndIrectly mfluence the mIcro-clImate and the
bIOtIC enVIronment The types of crops Introduced determIne ground cover, WhICh m tum
Influence soIl condItIons and eroSIon (Almekmders et aI, 1995) By workmg dIrectly WIth
farmers on the landscape scale, thIS project IS ImproVIng theIr landuse practIces towards
protectIon and conservatIon the landscape ThIS IS a sound and practIcal approach to
sustaInable agrIculture and natural resource management

Partners and CollaboratIon
In hIS closmg remarks at the SANREM-CRSP's planmng meetIng (8-10 June, 1999) m
Malaybalay, PhilIppmes, Dr Ian Coxhead spoke of the unIque opportUnItIes thIS
Programme has, and the need to work wIth other SANREM-CRSP partners, NatIOnal
Government AgenCIes (DENR, DA,IPAS, PPDO,etc), NGOs and other USAID-funded
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bIlateral programs such as GOLD and GEM He also talked about overlaps among
workplans, WhICh he correctly said are a source of confusIOn m our vanous tasks and the
perceptIOns of the program by our clIents These key observatIons make partnershIp and
collaboratIOn a necessIty m the mterest of effIcIency and better coordmatIOn In
SANREM-CRSP, thIS project mtends to work wIth the "SoIls" and "Water QualIty"
workplans We are planmng to further nurture and broaden our workmg relatIOnshIp wIth
the two USAID bIlateral programmes, GOLD and GEM

Plans for Subsequent Reportmg Period
• Conduct a focused and sampled survey on non-adopters (mcludmg those who had

abandoned theIr NVS and the practIce of ndge-tIllage) and prepare a paper to fully
dISCUSS and share results

• Develop at most 2 tnal SItes (of the Phase I speCIes tnals) to serve as qualIty seed
productIOn areas for farmers

• Carry out at least 3 formal trammgs of selected farmer tramers on vegetatIve
propagatIon of promlsmg fruIt trees and seed collectIOn and storage

• Orgamze and conduct 2 workshops for selected wood purchasmg and processmg
mdustnes and selected tree farmers m Lantapan

• Complete the fmal drafts of 2 techmcal papers on results of Phase I speCIes tnals
• Begm data collectIOn on plant growth (dIameter, heIght) and SIte factors (phySIcal and

chemIcal charactenzatIOn of SOlIs, landuse hIStOry, etc), and mamtenance of the new
speCIes and conservatIon farmmg (ennched NVS) tnals

• Complete the fmal wnte-up of the marketmg paper on trees and tree products by tree
farmers m Lantapan

• Workmg WIth the ICRAF-UPLB Watershed ModelIng of Run-off and ErOSIOn Study
team, we WIll update the landuse maps prepared earlIer m Phase I to serve as an mput
m determmmg landuse changes across the landscape m, at most, 2 buffer-zone
VIllages
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v. West Africa Project

West Africa Project Summary
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II Project ObjectIves

SANREM WA ObjectIves focus on developmg methods, tools, optIons, and
techmques that faCIlItate resolvmg NRM Issues where there are conflIcts of
regIOnal mterest between pastoralIsts, agro-pastonalIsts, and sedentary farmers
that may be exacerbated by weather and/or clImate vanabilIty The Project has
begun its ImtIaI actIVIties (pnmanly)4 m the MoptI RegIOn of Northern MalI
(Commune of MadIama) but IS also movmg rapIdly to mvolve other pnnclpal
stakeholders throughout the regIOn To further the regIonal objectives, and at the
same tIme, remforce the ObjectIves of other USAID-sponsored actIVItIes m the regIOn,

ThIS report documents the actiVities and results of the SANREM West Afnca
(SANREM WA) project for Year 1 (1998-99)

Presently, mcreasmg human populatIOn pressure and poverty, newly evolvmg
SOCial orgamzatIOns, and mcreasmg vanabIlIty m weather and clImate are further
complIcatmg what has hlstoncally been a very delIcate, though sustamable,
balance among natural resource users m the regIOn There appears to be a general
and acceleratmg rate of degradatIOn of the fragIle natural resource base m areas
where there IS greater competItIOn for natural resources However, m areas where
VIable commumty-based natural resource management approaches are evolvmg,
these negatIve trends are bemg counterbalanced Nevertheless, the SItuatIon
remams very fragIle It IS essentIal that natural resource management mstltutIOns
and strategIes be adapted and dIffused to concerned stakeholders throughout the
regIon ThIS wIll aSSist not only m Improvmg natural resource management wlthm
the regIOn but also m identlfymg potentIal conflIct "flash pomts" and providmg
mformatIOn on conflict aVOIdance techmques

A major dlstmgUIshmg landscape charactenstIc of the and and semI-and regIOn
of West Afnca IS the cultural, SOCIOeconomIC, and bIophysIcal mtegratIOn of
lIvestock and agnculture (mcludmg agroforestry) The complex mteractIOns and
dynamIcs of the human populatIOn and theIr crop and ammal systems affect
natural resource management m vIrtually every commumty withm thiS vast
region These systems mclude nomadIc, transhumant and sedentary agro-pastoral
systems Because these systems by theIr nature must compete for the same natural
resources (1 e , water and land), the potentIal for conflict always eXists

I IntroductIon

4 See actIvIty report No 2

180 West AfrIca Project



SANREM WA closely coordmates all actIvItIes WIth networks and mstItutIOns such as
the InstItut du Sahel, the NRM Research Pole, CILSS, etc The project IS also actIvely
developmg collaborative relatIOnshIps wIth national and regIOnal NGOs (CARE)

West Afnca Year 1 actIvItIes have mcluded

• ConflIct PreventIon and ResolutIOn mAgro-Pastoral Systems Resultmg from
ClImatIc Change m Northern MalI (Lead - Washmgton State UnIVersIty, IER)

• Cattle and Manure Management StrategIes to Increase SoIl Phosphorus Level m
Western NIger (Lead - UnIVersIty of Wlsconsm, ll..,RI)

• Modelmg CommunIty SOCIOeconomIC Lmkages and Growth Toward Sustamable
NRM Agro-Pastoral Systems Under EnVIronmental Stress and ConflIct (Lead­
VIrgInIa Tech, CARE, IER)

• RegIOnal Workshop on Agro-Pastoral Systems m ConflIct (Lead - VIrgInIa Tech,
INSAH)

DetaIls on these actIVIties are found wIthm thIS report

III Methods

Dunng thIS fIrst year, project methods have focused on project organIZatIOn and
onentatIOn for the Phase II effort Although some aspects of conflIct management have
always been Impllcit m the NRM focus of SANREM research, the expllcIt conSIderatIOn
and treatment of conflIct m the development of NRM tools and strategIes represents a
new departure for SANREM In addItIOn to these challenges, the project also had to seek
the accommodatIOn and modIfIcatIOn of the methods and approaches of ongomg
SANREM-supported Ph D research that began m Phase I

IV Output
For detaded actlvlfy reports see the sectlOnfollowmg thls summary

To effectIvely organIze and onent the project gIven the new conflIct dImenSIOn, the
follOWIng actIVItIes were undertaken

1 Followmg consultatIons WIth regIOnal partners In West Afnca dunng a prelImmary
SANREM workshop In Bamako, Mall In March of 1998, It was deCIded to launch a
major effort to reVIew the lIterature and expenence of conflIct and natural resource
management In agrIcultural and pastoral systems of the regIOn WIth the support of
the Global ME and leftover fundIng from the mtenm penod, a four-person
multIdISCIplInary, multI-mstItutIOnal, and mternatIOnal team was formed to conduct
the reVIew begInnmg m May 1998 Two members of thIS team spent three months In
the Sahel regIOn gathenng gray' and other lIterature, mtervleWIng resource persons
In fIve countnes, and syntheSIZIng results The two members remammg In the US
were responSIble for gatherIng, revIewmg, and syntheSIZIng InternatIonal lIterature on
the theme As a result of thIS effort, the team prepared a draft background syntheSIS
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documentS along wIth an accompanymg annotated blbhography6 m
OctoberlNovember 1998

2 In order to buIld consensus among pnnclpal SANREM partners concernmg future
dIrectIons of the project, a moderated e-maIl conference on 'Plannmg and
CoordmatIon of the SANREM WA Program' was held throughout November and
December 1998 The purposes of the conference were three-fold
a To provIde a forum to mtroduce and dISCUSS future program dIrectIOns ThIs

mcluded the presentatIon and dISCUSSIon of the background synthesIs document
and dISCUSSIon of ongomg/proposed SANREM WA actIvItIes

b To coordmate the VarIOUS proposed modehng efforts
c To structure collaboratIon among partners for the PLLA (partIcIpatory

landscape/hfescape appraIsal)
Some 35 partIcIpants from 14 dIfferent US and West Mncan mstltutlOns and
organIzatIons partIcIpated m the conference A greater understandmg of general
strategIes and consensus on project tactIcs evolved dunng the course of the
conference Most notably, agreement on a strategy and tlmehne for the PLLA was
reached

3 Under the leadershIp ofWashmgton State Umverslty, a PLLA workshop to acquamt
partners to SANREM methodology and to organIze the PLLA exercIse was held m
Bamako, Malt from January 25-27, 1999 (see actIvIty report No 1) Just prevIous to
thIS workshop, a three-member SANREM advance party vIsIted the Mopb regIOn,
met WIth potentIal SANREM partners and stakeholders, and arranged logIstIcs and
mVltatIons for the workshop

< '"

.... ,....:1-;,. ....J"'" Q-1:-;;-

REA1 West AfrIca Workshop PartIcIpants Sah!DIC 0

Alcha Mazga and Marze-CecIlle SIdIbe Kebe (Photo Julza Earl)

5 Moore, KeIth, et al "COnflIct and Natural Resource Management m Agncultural and Pastoral Systems of
And and SelDl-And RegIOns of West AfrIca A RevIew of the LIterature, Key Informant PerspectIves and
Lessons Learned", VrrgIDla Tech, November 1998 Tlus draft was later revIsed as a result of the subsequent
e-maIl conference and translated mto French
6 Moore, KeIth, et al, "SANREM West AfrIca BIblIography NRM and Confhct mAgro-Pastoral
Systems", Vrrgmta Tech, October 1998 AddInonal updates of this bIblIography have been publIshed
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4 MultidiscIplmary, multi-mstItutIOnal, mternatIOnal teams conducted the PLLA from
February 1-14, 1999 7

5 ImmedIately followmg the PLLA, Damel Kabon~ began hIS SAM fIeld work,
remammg m Malt until mid-Apnl (see activIty report No 3) As well as servmg the
needs of Kabon~'s Ph D research, the data gathered WIll serve as part of the
SANREM WA baselme mformation

6 Based on the results of the PLLA, a 'Call for Proposals and ExpressIOns of Research
Interest' was Issued on February 23, 1999 to all partICIpants of the e-maIl conference
requestmg proposals m three general areas NRM and agncultural systems
mtensificatIOn, NRM and lIvestock production system mtensificatIOn, and, formatIOn
and support for a commune-level NRM advIsory commIttee As a result of the call
and subsequent proposal evaluatIOns and combmatIOns/modIfIcatIons, the fmal lIst of
actIVIty workplans submItted for Year 2 m March mcluded
a WAF-99-01 CoordmatIOn and Management of West Afnca RegIOnal SANREM

Project
b WAF-99-03 Cattle and Manure Management StrategIes to Increase SoIl

Phosphorus Level m W NIger
c WAF-99-04 ModelIng Commumty SOCIOeconomIc Lmkages and Growth

Toward Sustamable NRM Agro-Pastoral Systems Under EnVIronmental Stress nd
ConflIct

d WAF-99-05 Workshop on ConflIct and NRM Emergmg Lessons and DIrections
from West Afnca (Funded through 'Global Issues')

e WAF-99-06 CreatIOn and Support of a Commune-Level NRM AdVISOry
CommIttee

f WAF-99-07 Testmg and Demonstratmg Natural Resource and ConflIct
Management TechnologIes and Practices to Increase Food Secunty and Income
GeneratIOn m Madiama Commune, MOptI RegIOn, MalI

With reVISIons, these workplans were accepted at the end of Apnl

7 At the end of March, MIchael Bertelsen and Damel Kabon~ of Virgima Tech, and Ms
Sissoko Haoua Traore of IER led a two-day workshop on SANREM (RegIOnal
Workshop on Agro-Pastoral Systems m ConflIct - see actIVIty 4) In Cape Verde
PartICIpants of the workshop mcluded the 9-member coordmatmg commIttee of the
NRM Research Pole and INSAH representatIves

7 Synthese du DiagnostIC Partlcipatif Realise a Madmma et Nerekoro du 1er au 14 Fevner 1999 Juha Earl
et al SANREM CRSP Umversity of Georgia February 1999 An executive summary III English was also
prepared and CIrculated In addItIOn tnp reports by Constance Neely/Julia Earl and JIm McKenna were
prepared and Circulated A progress report by WSU was also prepared and CIrculated
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8 DUrIng a sIte VISIt m May by MIchael Bertelsen and KeIth Moore, Vlrgmia Tech and
the InstItut d'Economie Rurale (IER) concluded and signed a Memorandum of
Understandmg for the Implementation of SANREM-WA Phase IT activIties m Mah8

Lasme Dlarra was IdentifIed as the prImary SANREM-WA contact person for IER m
hIS role as Program Leader for the IER NRM and ProductIon Systems Teams
(ESPGRN) He w1l1 transmIt to Amadou KodIO, CRRAlMopti ESPGRN Leader, and
all messages concernmg research activIties m Madlama Prehmmaryarrangements
were also mitIated to transfer the SANREM WA Ford Bronco from Plan InternatIOnal
(Burkma Faso) to IER The specIfIc objectives and modahtIes for the SANREM-WA
1999-2000 Workplan were dIscussed WIth the ESPGRN m CRRAlMoptI and WIth
CAREIDJenne The agreed Implementation strategy mvolves close collaboration
between VT, CRRAlMOptI, WSU, and CAREIDJenne A methodology and tentative
executIon plan for the ImtIatIOn and support for the Natural Resource Management
AdvISOry CommIttee (NRMAC) was estabhshed under the supervIsIon of
CAREIDJenne

9 Begmmng m late May, Oumarou Badml ofWSU traveled to Mah to coordmate IER
and set up the eqmpment needed to collect the data for the bIOsystems models The
eqmpment (solar powered) was mstalled m farmers' fIelds and wIll collect
mformatIOn on such Items as ramfall, sunhght, and humIdity A second ObjectIve of
thIS trIp was to estabhsh the status of research on alternatIve NRM methods, both m
agroforestry and wetlands management Dr Badml also coordmated commune
commIttee development With CARE and CRRAlMoptl He returned to the US on
June 25, 1999

V Summary of ResultslImpacts DIscussion

Good progress IS bemg made m all actIVIty areas of SANREM WA Although It IS too
early to assess project Impact, after the Year 1 the SANREM WA project IS on track for
dehvermg the followmg Impacts dunng the expected hfe of project

• A multI-year database estabhshed for modehng the dynamIC mteractIOns between the
local populatIOns, their NRM technologIes and practices at the enterpnse or local
government landscape/hfescape scale (Target local, natIOnal, and regIOnal
researchers)

• BIO-physical and SOCIo-economiC models developed that provIde cost-effective
deCISIon-maker aids for the local government assessment of potentIal NRM
technologIes and practIces that may be apphed at the enterpnse or local government
landscape/lifescape scale (Target deCISIOn makers and researchers at all locals)

• PartICIpatory NRM model developed at the local (Commune) level m the context of
West Afncan decentrahzatIOn and mteractmg and competmg agrIcultural and pastoral
systems (Target local and natIOnal governments and researchers and NGOs)

g A detaIled Tnp Report was prepared and Circulated
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• Local government capacIty remforced and local offICIals able to effectIvely manage
theIr natural resources through the development of a prototype NRM plan at the
Commune level (Target local, natIOnal governments, NGOs)

• Local capacIty bUIldmg through the IdentIfIcatIOn and applIcatIOn of NRM conflIct
mItIgatIOn strategIes (Target local to regIOnal GOs, NGOs, and commumtIes)

• InformatIOn on NRM models, conflIct management methods and assocIated decIsIOn­
makmg tools dIssemmated throughout the West Afncan Sahel (Target natIonal and
regIOnal researchers and the development commumty)

VI Partners and Collaborators

SANREM WA IS collaboratmg WIth the global project (declSlon-makers needs
assessment, regIOnal/global mformatIOn system development, TAMU modelmg efforts)
and other USAID projects, most notably the NRM InterCRSP and the CBNRM project m
Senegal
Inter-project actIvIty collaboratIOn IS coordmated through the regIOnal project
management team at OIRDNlrgmIa Tech The pnmary means of IntegratIng actIvItIes
and partners/collaborators wIll be through the actIvItIes of the commune-level NRM
advIsory commIttee IER and Care are JOIntly Involved In settmg up and coordmatmg the
commIttee meetmgs The Center for HohstIc Management WIll be Involved In some of
the traInIng of the commIttee as well as IER and Care staff
At the regIOnal level, SANREM WA WIll contInue to work WIth the InstItut du Sahel
(INSAH) and the NRM Research Pole Through INSAH, the project WIll coordmate WIth
other CILSS entItles mcludmg the CILSS headquarters m Ouagadougou, BurkIna Faso
and AGRHYMET m NIamey, NIger The Coordmatmg CommIttee of the NRM
Research Pole serves as the regIOnal techmcal adVISOry commIttee for the project

VII Problems encountered and steps taken to resolve them

TransportatIon to the Commune of Madlama has been very expenSIve We are workIng
WIth the Global ME to transfer tItle of the SANREM WA vehIcle preVIOusly used m
BurkIna Faso to IER Transfer and use of thIS vehIcle through IER WIll allow us to pay
only for gas and dnver per dIem Commumcatlons WIth IER/MoptI have been
problematIc We have now establIshed a commumcatIOns protocol WIth IERIBamako
and IER/Mah that should serve to reduce these problems
Funds to support SANREM WA actIvItIes for Year 1 were not receIved untIl February of
thIS year In order to move project actIVItIes forward, partIcularly the Mahan PLLA m
January, OIRDNIrgIma Tech was compelled to support the project from Its general
overhead account

VIII Plans for Subsequent Reportmg Period

CollaboratIve fIeldwork and momtormg WIll contInue An MOU between Vlfglma Tech
and CARE-MalI WIll be SIgned The fIrst meetmgs of the Commune NRM AdVISOry
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CommIttee WIll be orgamzed and mitlal CommIttee trammg and project reportmg wIll
begm A baselme survey of the Madiama Commune wIll occur US and Mahan partners
wIll partIcIpate m holIstIC management trammg workshops Ph D research and trammg
WIll contmue
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Individual Activity Reports

Conflict Prevention and ResolutIon in Agro-pastoral Systems Including
Issues Associated with Variable Weather and ClImatIc Change In
Northern MalI
Washmgton State UmversIty, IER

IntroductIon
ThIS was a penod chIefly of preparatIOn and plannmg, centered on the PLLA
(PartIcIpatory LIfescape/Landscape AppraIsal) The process began WIth an e-maIl
conference held m November and December over the Internet Our partners from Afnca
as well as those m the Umted States partIcIpated m thIS In January many of the same
partIcIpants held a workshop m Bamako, MalI, to plan the PLLA m detaIl and select a
research sIte m northern MalI The place chosen was the commune of Madlama, made up
of about a dozen VIllages near DJenne The VIllagers are agro-pastoralIsts and sedentary
herders CondItIOns are SahelIan and the pressure on resources IS severe, leadmg to
conflIct

ThIS ActIVIty IS combmmg and testmg two complementary lInes of approach that the
VIllagers can adopt to relIeve some of thIS pressure and reduce conflIct The fIrst aIms at
relIevmg pressure on the resources by Improvmg NRM practices m agriculture and
wetlands management Among the accomplIshments of this past year were computer
runs of prelImmary biophySical models measunng the Impact of alternative NRM
practices on, for example, crop yIelds and soIl eroSIOn

The second lIne of approach seeks to Improve management of the local natural
environment and reduce conflIct through more effectIve cooperatIOn among VIllage
groups The accomplIshment here has been to select methods to be employed and
determme m general terms how to mtegrate them With the bIOphySIcal modelmg They
emphaSize close collaboratIOn between VIllagers and researchers and mclude networks of
user groups and holIstic management methods that have been used WIth success m
sItuatIOns sImIlar to that m MadIama

The techmcal modelmg, the process of collaboratIOn WIth the VIllagers, and conflIct
management and resolutIOn aspects of thIS actIVIty all tIe m WIth other ActiVItIes m the
West Afncan program, as explamed m detaIl below

ThIS ActIVIty would be ImpOSSIble Without the partnershIp of local researchers and
mstltutIOns The entItles we are workmg WIth most closely are IER (InStItut d'EconomIe
Rurale) CARE (CooperatIve for AmerIcan RehefEverywhere) and ICRAF (InternatIOnal
Center for Research m Agroforestry)

ObjectIves
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• To IdentIfy the landscape/ltfescape factors m the Northern Region of Malt that are
most Important to preventmg and resolvmg the COnflicts endemic to thiS area, takmg
mto account the Issue of global cltmattc change

• Identtfy specific tools and processes With most promise for use m Identlfymg,
preventmg and resolvmg COnflicts wlthm the SANREM mandate, with an emphasis
on West Mnca Specifically, these mclude empmcal tools, mcludmg modeltng, and
process tools for conflict preventton and management relatmg to sustamable
agnculture and natural resources

• To Identify and pnontIze follow-up actlvlttes (years 2-5) for SANREM's West Mnca
program, m concert With the other West Mncan objectives and with the emergmg
SANREM global research agenda

Methods
• Develop SANREM PLLNConfllct Resolutton team m Malt and the US, With other

collaborators, as appropnate

• Access and consoltdate secondary data and mformatton relatmg to
landscape/ltfescape Issues m Northern Malt and to associated COnflicts and processes
uttllzed m dealmg With them

• Where necessary, conduct InItial targeted surveys to fill key mformatlOn gaps, as
Identified m the West Mncan (Moptl) PLLA

• Utlltzmg the data consoltdated and collected, develop prototype or Illustrattve
empmcal model/s, and COnflict cnsls preventton and resolution tools and processes,
adapted to the Northern Mall and larger West Mncan context

• In an actlOn-trammg mode, bnng key stakeholders together, m assoclatton With the
Apnl 1999 West Mncan SANREM workshop, and use these prototype models as
tools to Identtfy research needs and approaches for years 2-5

Tombonkan partIcIpants In PLLA study Mab (Photo KeIth Moore)

Outputs

188 West Afnca Project



ObjectIve 1

To Identify the landscape/llfescape factors m the Northern RegIon of Mall that are most
Important to preventmg and resolvmg the conflIcts endemIc to thIS area, takmg mto
account the Issue of global clImatIc change

Planned outputs

• InterdIscIplmary team (US, Mahan, Burkma Faso, and potentIally other countnes)
formed

• PLLA planned and carned out (January 1999) and SkIlls mcreased m use of PLLA
and assocIated methodologIes to better understand and address Issues of conflIct
preventIon, management, and resolutIOn

Actual outputs/accomplIshments

The West AfrIcan SANREM group achIeved ObjectIve 1, as planned, through the PLLA
ImtIal dIscuSSIOns took place m November and December 1998 VIa an e-matl conference
held over the Internet and moderated by MIke Bertelsen ofVIrgmIa Tech We then held
a three-day workshop m Bamako, Mall from January 25-27, to plan the PLLA m some
detaIl Collaborators deSCrIbed below m SectIOn VI partICIpated m both the e-maIl
conference and the Bamako workshop

Workshop partICIpants chose SItes for the PLLA and the subsequent research Many
dIscIplmes are represented among the researchers, among them SOCIOlogy and
anthropology, economICS, agronomy, range SCIence and ecology, SOlI SCIence,
agroforestry, bIOphySIcal systems engmeerIng The researchers are from MalI, the Umted
States and Burkma Faso (though these last are based m the US)

MadIama Commune m DJenne CIrcle of the Moptl RegIOn m northern MalI WIll be the
research area Two representatIve VIllages m the area, Madiama and Tombonkan were
chosen for the PLLA A subset of the workshop partICIpants then went on ImmedIately to
carry out the PLLA over a perIod of two weeks In the course of then appraIsal they
added a thIrd VIllage, Nerekoro After completmg the PLLA the team wrote and
dIstrIbuted full reports and an executIve summary m both French and EnglIsh

ObjectIve 2

Identify speCIfIc tools and processes WIth most promIse for use m IdentIfymg, preventmg
and resolvmg conflIcts wIthm the SANREM mandate, WIth an emphasIs on West AfrIca
SpeCIfIcally, these mclude empmcal tools, mcludmg modelIng, and process tools for
conflIct prevention and management relatmg to sustamable agrIculture and natural
resources

Planned Output

• Summary of data and mfonnatIOn sources produced speCIfIC to the models and tools
bemg conSIdered for use (annotated bIblIography)

Actual Outputs
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Dr BadmI has compIled an extensIve bIblIography on the IS subject of the bIophysIcal
models that the researchers wIll use to gauge the Impact, mItIally, of farmers' current
NRM practIces on such Items as soIl erosIOn, soIl fertIlIty and crop yIelds Later they wIll
use the same models to assess the Impact of alternatIve farm practIces on the same
varIables

The West Afncan SANREM group deCIded that the chIef process onented, conflIct
management tool would be the establIshment and trammg of NRM AdVISOry CommIttees
at the vIllage and commune levels A key aspect of the trammg wIll be based on HolIstIc
Management pnncIples, carned out by Sam Bmgham and Jeff Goebel They and others
have fully documented the methods they employ and have made the lIterature aVaIlable

Planned Output

• Results of targeted surveys produced that fIll key mformatlon gaps m aVaIlable
data/mformatIOn needed for developmg and testmg the models and tools

Actual Outputs

We summarIze the PLLA results m SectIon V These wIll be supplemented by the results
of two other surveys One focuses on economIC data and has already been carned out by
Damel Kabon~ m the course of hIS research under another ACtIVIty (Modelmg
Commumty SOCIoeconomIc Lmkages and Growth, WAF 98-05) In the other, begmnmg
m June 1999 under next year's stage of thIS ACtIVIty (WAF 99-07), Oumarou BadmI IS
collectmg on-farm bIophysIcal data that wIll relate NRM practIces at the farm level to
such vanables as sOlI type and ramfall

Planned Output

• At least one prototype or prellmmary model developed for empIrIcal assessment of
natural resource (landscape/llfescape) conflIcts

• At least one prototype "best practIces" tool, adapted to West Afncan context,
developed for conflIct management/resolutIon

Actual Outputs

In the summer of 1998, Oumarou BadIm developed and ran prelImmary computer
SImulatIOns of prototype models that mclude farm level NRM practIces among the
vanabIes Examples of practIces that he modeled are fallowmg, grazmg crop reSIdues,
burnmg them and leavmg them on the fields

As already mentIOned, the West Afnca program has determmed that It wIll make use of
holIstIC management techmques to manage and resolve conflIcts These techmques have
frequently been used m West Afnca What we have done thIS past year IS to develop an
approach (a "model") that bnngs these two dIfferent actIVItIes together mto a coherent
program It also closely lInks them to a new ACtIVIty, the formatIon of the Commune
NRM AdVISOry CommIttee (WAF 99-06) run by VIrgmIa Tech and the same
collaborators m Mall

Objective 3
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To IdentIfy and pnontIze follow-up actIvItIes (years 2-5) for SANREM's West Afnca
program, m concert wIth the other West Afncan ObjectIves and wIth the emergmg
SANREM global research agenda

Planned Output

• Key research needs for follow-up m years 2-5 IdentIfIed and pnontIzed (specIfIc to
thIS actIvIty and mterfaced wIth other West Afncan RegIOn actIVItIes)

Actual Outputs

Research areas have been defmed m broad terms WIth the help of the PLLA, as descnbed
m SectIon V The fIrst pnonty for thIS year IS to defme the research m specIfIc terms - m
partIcular IdentIfymg NRM practIces that WIll be tested m farmers' fIelds The process of
makmg pnorItIes WIll be collaboratIve, mvolvmg the farmers themselves, local
researchers and others (See SectIOn VII on collaborators)

Planned Outputs

• Workshop partICIpants (esp Mahan and West Afncan stakeholders) gam expenence
m use of tools developed and proVIde mput mto Improvement of tools

• West Afncan "network" of persons mterested m the tools and theIr use m confhcts
mItIated, as a result of theIr partIcIpatIOn ThIS may lead to testmg and further
developmg the tools m a larger regIOnal context, mcludmg theIr apphcatlon to
eXIstmg conflIct SItuatIons

Actual Outputs

The chIef tool employed m 1998/99 was the PLLA All the partIcIpants m the Internet
conference and the Bamako plannmg workshop contnbuted to the development of thIS
partIcular PLLA and learned from the other partICIpants

ExpertIse came from two sources m partIcular Amadou KodIO and Haoua SIssoko, to
name only two from among many from IER (InStItut d'EconomIe Rurale), have WIde
expenence m usmg partICIpatory appraIsal methods m Mall Constance Neely and Juha
Earl from the UmversIty of GeorgIa, have a great deal of expenence from earher PLLAs
conducted m several countnes The IER researchers m natural resource management
under Lassme Dlarra form a key element m thIS network, as does the team from CARE
based m DJenne that IS collaboratmg WIth the effort m Madlama

The lInk to regIOnal and other mternatIOnal bodIes was estabhshed through INSAH
(InStItut du Sahel), WhICh hosted the Bamako workshop, and ICRAP (InternatIOnal
Center for Research m Agroforestry), WhICh partICIpated

Summary of Results

The PLLA team produced full reports and an executIve summary The followmg are
sahent pomts

• VIllages tend to be homogeneous wIthm themselves m terms of ethmc make-up and
the kmd of agrIcultural lIvelIhood that predommates However, they dIffer from one
another m these same charactenstIcs In some the mhabItants are mamly agro-
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pastoralIsts and m others they are sedentary herders The some of the agro-pastoralIst
vIllages are dommated by Maraka, others by Sonmke The sedentary herders are
Peuhl

• Land use IS pnmarIly under the control of agro-pastoralIsts rather than sedentary
herders Most land IS used to grow crops, leavmg httle for grazmg

• Fallowmg IS not wIdely practIced SoIl fertIlIty has become very low In a low
ramfall year, 80% of the populatIOn m the dommant VIllage IS estImated to be food
msecure Poverty levels are hIgh

• Manure IS used to fertIlIze crops to the extent that It IS aVaIlable ChemIcal fertIlIzers
are used on lITIgated nce fIelds

• Water shortages are senous

• Confhct most commonly arIses between crop farmers and hvestock herders Objects
of conflIct are damage m fIelds caused by ammals, passages for ammals to water and
pasture In addItIon, conflIct arIses between VIllages over access to water, pasture,
and bourgou, a favored ammal fodder that grows naturally m wetlands

• The VIllages have long had procedures, usually managed by theIr chIefs, for settlmg
conflIcts that anse among theIr own mhabItants The only formal mechamsms for
resolvmg conflIcts between VIllages have been those estabhshed by and under the
control of the Bamako government

Impact DISCUSSIon

Who was Impacted and how?

• In the VIllages there has been no lastmg research Impact as yet because at thIS early
stage research has not proposed any solutIOns to theIr problems

How has the project contnbuted to SANREM's programmatIc goals?

• The mvolvement of the partners mentIOned m the next sectIOn m the plannmg and
executIOn of the PLLA has met all three of SANREM's programmatIc goals These
are to proVIde natural resource deCISIOns-makers WIth (a) access to appropnate data
and mformatIOn, (b) access to appropnate tools and methods to analyze the data and
mformatIOn, and (c) enhanced mdIvIdual and mstItutIOnal capaCIty to make deCISIons

• The executIon of the 1999/2000 work plan WIll advance these goals further

Partners and CollaboratIOn

• Farmers and herders m Madlama and the Madlama Commune NRM AdVISOry
CommIttee

• IER, InstItut d'EconomIe Rurale
• CARE, cooperatIve for Amencan Rehef everywhere
• INSAH, InStltut du Sahel
• USAIDlMah Governance and SustaInable EconomIC Growth teams
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• ICRAF, InternatlOnal Center for Research on Agroforestry
• UmversIty of GeorgIa
• VlfgmIa Tech
• Washmgton State UmversIty

Collaboration with other ActivIties

• Cattle and Manure Management StrategIes to Increase SoIl Phosphorus Levels m
Western NIger (WAF 98-03)

• There IS no dIrect collaboratlOn wIth thIS ACtIVIty m the sense that there are
operatIOns that we run together However, the results of the research m NIger wIll
certamly have ImplIcatlOns for NRM practIces m Madlama and recommendatlOns for
NRM practIces there

• Modelmg Commumty SoclOeconomIc Lmkages and Growth (WAF 98-05) As we
mentIOned m SectIon N, the data collected m the survey undertaken for thIS ACtIVIty
WIll be cruCIal m understandmg the economIC relatlOnshIps and therefore the
conflIcts, between dIfferent farmer groups and VIllages m the commune These data
wIll also be Important m determmmg any economIC analysIs undertaken later (after
the 199912000 plannmg penod)

• RegIonal Workshop on Agro-Pastoral Systems m ConflIct (WAF 98-06) The results
of the PLLA formed the core of the matenal presented at thIS workshop

Collaboration with other Projects

Development of Global DecIsIon Support System (GDSS) Texas A & M IS developmg a
SUIte of economIC, envIronmental and blOphysIcal models the purpose of whIch IS to
gauge the Impact of changes m technology on agnculture and natural resource use
These models are both geo-referenced and lInked to one another NevIlle Clarke and Jerry
Stuth came to Washmgton State UmversIty to dISCUSS collaboratlOn, and Bobby
Eddleman, an economIst from Texas A & M partIcIpated m the January PLLA planmng
workshop m Bamako The bIOphysIcal and economIC modelIng done under three
headmgs, the GDSS, thIS ACtIvIty (98-02) and Modelmg CommunIty SocIOeconomIC
Lmkages and Growth (WAF 98-05 and 99-04), WIll provIde Important opportUnItIes for
companng results and data exchange

Problems encountered and steps taken to resolve them

No partIcular problems were encountered m fIeld The severest problem was the late
start m operatIOns due to late arrIval of funds The step taken to resolve thIS was to act
very qUIckly at the end of 1998 and begmnmg of 1999 to plan and Implement the PLLA

Plans for the Next Reportmg Period
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The strategy adopted for thIS ActIVIty IS to tackle the problems summanzed m SectIOn V
m two very dIfferent but complementary ways One seeks to relIeve pressure on
resources and Improve food secunty by Improvmg NRM practlces employed by farmers
To thIS end, agroforestry and wetlands management technologIes that have proven
successful m sImIlar COndItlonS WIll be tested m farmers' fIelds or (m the case of wetlands
management) commune land The other aIms at Improvmg management and reducmg
conflIct through more effectIve cooperatIOn between vIllages Here the technIques wIll
be based on holIstIC management prmcIples that have proven theIr effectIveness
elsewhere Throughout, the work wIll be approached collaboratlvely, wIth the vIllagers
themselves, wIth researchers m IER and development workers m CARE

The plans for the next reportmg perIod are based on ObjectIve 1 m the 199912000
workplan

Objective 1 EstablIsh local NRM groups, Identlfy avaIlable practlces and establIsh
benchmark characterIstlcs of the area

Methods

• EstablIsh and tram NRM groups at the vIllage and commune level to elICIt
collaboratIOn m program actIvItIes usmg consensus bUIldmg, holIstIC management,
enterprIse facIlItatIOn approaches

• In collaboratIOn wIth IER, ICRAF and other partners, IdentIfy natural resource
management technologIes and practIces that have been tested enough to undergo fIeld
tnals m Madlama commune thIS year

• Through a sample survey and fIeld mOnItorIng carned out m the research area,
establIsh benchmark charactenstlcs of local natural resource management
technologIes and practIces, takmg account of bIOphysIcal, economIC and process
orIented varIables

• Creatlon of a CommunIty Level NRM AdvISory CommIttee (WAF 99-06)
CollaboratIOn has been closest here The research on current and alternatIve NRM
practIces works wIth farmers through thIS commIttee and at the same tIme provIdes an
actIvIty on WhIch the commIttee can InItIally focus ThIS symbIosIs IS underlIned by
the fact that fundmg for the conflIct management and resolutIOn trammg that IS
programmed to occur m October 1999 IS splIt between the NRM AdvIsory CommIttee
ActIVIty (99-06) and the current and alternatIve NRM practIces ACtlVIty (99-07)
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Cattle and Manure Management Strategies to Increase Sod Phosphorus
Level In Western Niger

Umversity of Wisconsm, ILRI

IntroductIon
SoIl fertIlIty depletIOn on smallholder farms IS consIdered the fundamental cause for the
declmmg food productIOn m Afnca (Sanchez et aI, 1996, Enyong et al 1999) Results
from a PartIcIpatory Landscape Lifescape AppraIsal (PLLA) m MalI mdicate very poor
soIl fertIlIty as one of the major constramts IdentIfIed by vIllagers In addItIon, NIger's
sandy SOlIs are mherently low m soIl fertIlIty makmg nutnent defIcIency a major
constramt to crop productIOn Even though, rummants are Integrated m nutnent cyclmg In
the agropastoral systems, theIr contnbutIon IS msufficient The purpose of thIS research IS
to InVestIgate ways to Improve the management of nutnents m agropastoral systems m
order to mcrease soIl fertIlIty

ObjectIves
Three ObjectIves have been IdentIfIed for thIS research At thIS pomt, data have been
collected for one objectIve and the actIvItIes for the two others WIll be developed In the
plan for the next SIX months

The fIrst ObjectIve was to estImate the effect of P supplementatIOn to cattle on fecal
phosphorus output and the response of mIllet to manure (ennched) applIcatIOn compare
to dlfect applIcatIOn of P fertIlIzers

To Improve soil fertIlIty, It IS not only necessary to mvestIgate resource management
practIces at the household level but It IS also necessary to explore the bigger picture
at the commumty level In fact, resources such as grazmg land, tree fodder, and
crop reSIdues are most of the tIme communally used Nutrient transfer IS subject to
management practices at the communal as well as the mdividuallevel The first
objectIve of the second part of thiS research IS to mvestIgate farmers' perceptIons
and understandmg of soIl fertIlIty, to assess how their knowledge lD soIl typology IS
used to Improve soIl fertIlIty and the role of lIvestock lD the management of soil
fertIlIty How do farmers define soIl fertIlIty? What method do they use to replemsh
soil fertIlIty? How do farmers view the contributIOn of different types of soIl fertIlIty
Improvement strategies? How do farmers perceive the role of lIvestock lD soIl
fertilIty management?

The second objectIve IS to assess the contnbutIOn of communal actIon In SOlI fertIlIty
Improvement Natural resources of the VIllage terrItory are subject to regulatIOn To an
outsIder communIty-based nutnent management IS hardly perceIved compared WIth
mdividual management practIces What do people do as a communIty to Improve
nutnent management? How IS access to uncultIvated areas regulated? For example, can
anyone harvest grass or fodder on uncultIvated VIllage land? How IS herdmg arranged
collectIvely? Is there any pOSSIbIlIty for SImIlar arrangement for manunng? What does
the communIty thmk about the way they manage thelf natural resources? Where do the
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commumty and IndIVIdual management practices overlap? WhICh resources could be
better managed collectively or IndIVIdually?

We wIll combIne quahtatIve and quantItatIve methods to ehcIt answers to these
questIOns

SpeCIfICs ObjectIves
• To understand farmers perceptIon of soIl fertIhty, the role of cattle In sOlI fertIhty

management, and how farmers relate fertIhty Improvement strategIes to dIfferent
sOlIs

• To descnbe present communal management actIOn and ItS contnbutlOn to soIl
fertIhty

• To Identify the complementary actions between communal and IndIVIdual's
management, and what should be done communally or IndIVIdually to Improve the
contnbutlOn of hvestock to SOlI fertIhty

• To Identify potentIal sources of conflIcts regardIng communal management deCISIon
and IndIVIdual management practices

Hypotheses to be tested
HypothesIs 1 Farmers use theIr perceptIon and understandIng of SOlI fertIhty and
herd management to Increase the fertIhty level of theIr cropland

HypothesIS 2 CollectIve action In the management of natural resources make
pOSItIve contnbutIon to SOlI fertIhty

Methods
An expenment was conducted from February 17th to June 7th In the VIllage of Boundou (a
research SIte of ll...,RI) ThIrty-SIX cattle from 2 to 3 year-old were used for the
expenment An average weIgh was taken and used along WIth the ammal's race to form 6
lots (lot 1 to lot 6) of SIX ammals each Two feed supplements (l00 g dry mater (DM)
mIllet bran and 500 g DM cowpea hay) were dIstnbuted daIly MIllet bran was gIven to
all ammals to facIhtate the admInIstration of phosphorus (0 g of P20S to lot 1 and 4, 15 g
to lot 2 and 5, and 30 g to lot 3 and 6 Lot 4, 5, and 6 receIved cowpea hay Total fecal
matenal were collected for 5 days each month on half of the herd to estImate the Impact
of phosphorus supplementatIon on feed Intake and on the quahty and quantity of manure
VegetatlOn samples were collected at the same penod to estImate the quahty of aVaIlable
forage Ammals were weIghed on a monthly baSIS to estImate the Impact of the
supplementatlOn on theIr weIght Each lot was tethered on a plot of 8m X8m for 7days, to
allow the depositlOn of about 6t of manure per hectare for mIllet productlOn MIllet WIll
be planted as soon as It raInS

Methodology for second part of research Quahtative IntervIews and quantItatIve
measurement Will be combIned to test the hypotheses The quahtative InfOrmatIOn WIll
be collected USIng focus group InterVIews and open-ended questIOns The goal IS to have
a group of farmers dISCUSS the concept of soIl fertIhty gIven theIr own perception and to
descnbe what they do as a commumty to manage natural resources Focus group
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IntervIews WIll help to get InfOnnatlOn such as calendar of actIvItIes around manunng and
herdIng across the year, quahtatlve rankIng of manure, and descnptIon of daily actIvItIes
about labor for manunng or herdIng StrategIes used to Improve soll fertlhty and the
Importance of hvestock In the management of soll fertlhty as well as general questlOns
concernIng decislOn makIng process over resources belongIng to the commumty are
possIble discusslOn tOpICS IndIvIdual farmers (key Infonnants) wlll be selected for longer
IntervIews on descnptlve questIOns A transect can be used In the fIeld to have a farmer
descnbe the fertlhty status of hIS fIeld or to explaIn manure apphcatlOn In relatIOn WIth
SOlI type Soll samples WIll be collected to correlate nutnent content to fanners'
management practIces

We WIll document fanners' perceptIOns of the collectIve management and IndIVIdual
management of natural resources, and theIr suggestIOns of strategIes for better nutnent
management

Outputs
All data needed were collected Samples are In the process of beIng analyzed and other
InfOnnatIOn was entered In fIles MIllet productIVIty wlll be measured after harvest
ConclUSIOn and recommendatIOns wlll be aVaIlable In December

• Phosphorus supplementatIOn was conducted on 36 zebus cattle from February to June
99

• Data on weIght, fecal output, and estrusa were collected and Inputted In computer and
are beIng analyzed

• Data on aVailable forage and the effect of supplementatIOn on ammal feedIng
behaVIOr were collected (3 dIfferent penods) as well as samples of feed and fecal
matenals, are all beIng analyzed

• 54 expenmental plots were planted WIth mlllet after carrolhng cattle (who have
receIved phosphorus supplement) for seven days

• Survey Instrument to assess the contnbutlOn of communal actIOn to SOlI fertlhty
management has been deSIgned

• Survey Instrument to assess fanners' perceptlOn and understandIng of soIl fertlhty and
the role of hvestock m SOlI fertlhty management has been deSIgned

Impacts DISCUSSIon

• ThIS project IS targeted to prOVIde InfOnnatIOn to local fanners and to natIOnal and
mternatIOnal development SCIentIsts and pohcy makers If by supplementIng cattle
wIth a small amount of fertIlIzer we can Improve ammal condItIOn dunng the dry
season and Increase nutrIent content In manure, we wIll be able to Increase crop
productIon

• ContrIbutIOn to SANREM's programmatIC goals SoIl fertIlIty IS one of the
constramts facmg food secunty and IS also source of conflIct WIth the two others
objectIves (natural resource management by mdlvldual and the commumty) of the
proJect, we hope to prOVIde InfOnnatIOn that can be used by SANREM for
InterventIOn In Mall
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IdentIficatIOn of Partners and CollaboratIon with other proJects/actIvitIes
ThiS IS a collaborative research between the Umverslty ofWlsconsm-Madlson and
InternatIOnal LIvestock Research mstltute CILRl) This research IS bemg conducted m
NIger as part of SANREM graduate student, Bngltte Gnoumou's PhD studies The
research IS funded by a Rockefeller FoundatIOn ADIA grant and the SANREM West
Afnca project

Problems encountered and steps taken to resolve them
Farmer mtervlews planned for May to November 1999 have been rescheduled for
January 2000 to May 2000 This has been done to broaden the scope of our research to
reach a commumty level and also to conduct mterviews when farmers are less busy wIth
farm work
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Modeling Commumty Socioeconomic Linkages and Growth: Toward
Sustainable NRM Agro-Pastoral Systems Under Environmental Stress
and COnfliCt

Virgima Tech, CARE, lER

IntroductIon
SAM Background The Social AnalysIs Matnx (SAM) approach traces ItS ancestry back
to 1758 and the Tableau Economiquel of famous French economIst Quesnay where the
cIrcular flow of an economy was fIrst descnbed In the latter part of the 18th century,
another French economIst, Leon Walras, added mathematIcal ngor and expanded the Idea
mto the concept of general eqUIlIbnum where all flows of an economy are brought mto
eqUIlIbnum through the actIOns of markets Formal and contmuous measurement of these
eqUIlIbratmg flows at natIOnal levels dIdn't begm m earnest untIl after the stock market
crash of 1929 when developed countnes began to recognIze the need to develop a
comprehenSIve system of natIOnal accounts to better understand the mterrelatIOnships
withm theIr econOIDles and to use as the major yardstick for measunng economIC
progress (e g ,GNP, NNP) The economY-WIde model ImplIcIt m the system of natIOnal
accounts was taken one bIg step further by Nobel laureate WassI1y LeontIef, developer of
mput-output analysIs Leontief used data from the national mcome and product accounts
for the US to develop and use fixed-pnce multIplIers to analyze consequences of changes
m the fmal demand for the dIfferent sectors of the economy Subsequent to thIS, mput­
output models of many developed countnes were created and used for SImIlar types of
development plannmg They contmue to be a pnmary tool for regIOnal economIC and
envIronmental analyses

SAM development occurred along SIde of mput-output analysIs and bUIlt on It by addmg
factor and mstitutIOnal endogenous sectors to the analySIS matnx Pnmary credIt for the
development of the SAM approach goes to another Nobel Pnze laureate, SIr RIchard
Stone Stone added economIC and SOCIal structure that both complemented and completed
the productIOn mformation found m the mput-output sectors By provIdmg a
comprehenSIve, time-exposed snapshot of an entIre economy, It also created the statIstIcal
foundatIOn for a model of the economy from WhICh the Impacts of mterventIOns could be
SImulated It also allowed for sIgmficant dIsaggregatIOn of mstitutions thereby permIttmg
an analySIS of the dIstnbutIOnal consequences of polICIes and other exogenous factors
SAM frameworks for analySIS have been used qUIte extensIvely m development, most
notably for plannmg purposes at the natIOnal level Recently, however, SAM analyses m
developmg country SItuatIOns have been conducted at the VIllage level VIllage-level
SAM models are partIcularly promIsmg because they are able to bndge the gap between
microeconomiC household-productIOn models and macro-level natIOnal and regIOnal
models such as Computable General EqUlhbnum (CGE) models used extensIvely In
macro pohcy analySIS A SAM IS a partIcularly complementary framework for CGE SInce
It reqUlres the same baSIC data and, at the same tIme, proVIdes a model that can be used to
calIbrate the CGE
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ObjectIves
ObjectIve 1
Develop a SAM model of a representatIve landscape/llfescape (commumty) m Northern
Mall that dlsaggregates the NRM-related economIC actIVIties of pastoral and agro­
pastoral/sedentary sectors and analyze the dynamICS of the economy mcludmg the sector
lmkages and potentials for sector and economy-wIde growth m productIOn, mcome, and
employment

ObjectIve 2
Identify hIgh potentIal sectors for sustamable NRM mterventIOns that may amellorate
conflIct by generatmg greater commumty-wide growth and development mcludmg the
IdentIfIcatIOn of pnonty research and mvestment alternatives that further hIgh potentIal
alternatIves

ObjectIve
Expand the SAM model to the larger, regIOnal area (arId/semI-and regIon) and expand
the scope of analySIS to mclude envIronmental accounts The analySIS WIll refme the
analySIS of the dynamICS of the regIOnallandscape/hfescape economy and Identify hIgh
potentIal sectors for sustamable NRM at the regIOnal level

Methods
ObjectIve 1
• PartICIpate m the Northern Mall PLLA m order to obtam Project gmdance on the

speCIfIcatIOn of the SAM model problem
• Conduct an mcome/expendlture survey of a representatIve Northern Mall commumty

expenencmg agro-pastoral-related conflIct
• Input data, develop the SAM matnx, and related multIpllers
• Analyze multIplIers and estimate Impacts
• Assess usefulness of SAM methodology for commune-level deCISIon-makers

ObjectIve 2
• Inventory sector-level sustamable NRM mterventIOns feaSIble m the Northern Mall

context
• Based on the SAM model, Identify hIghest potential NRM mterventIons
• Identify addItIOnal research needs based on the model and analySIS
• Identify other hIgh potential mvestments based on the model and analySIS
• Report results m local (commune), natIOnal, and mternatIOnal fora

ObjectIve 3
• ReVIse SAM model through addItIOnal surveys mvolvmg a larger landscape/llfescape
• Input data, develop the reVIsed SAM matnx, and related multlpllers
• Analyze the model, multIphers and estImate Impacts
• Based on the reVIsed analySIS, Identify hIghest potentIal NRM mterventIons to

amehorate conflIct m regIOnal agro-pastoral systems
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• Report results m local, natlOnal, and mternatlOnal fora
• Lmk results to other reglOnal and global Impact analyses

Outputs
ObjectIve 1
Surveys to collect necessary data for SAM modehng were conducted ImmedIately after
the PLLA m February-Apnl 1999 m the Delta reglOn of Mah A survey mstrument was
developed and pre-tested Enumerators were thoroughly tramed dunng the pre-test
penod Data are currently bemg entered and prehmmary descnptlve analyses are
expected to be ready m late July 1999

ObjectIve 2
The PLLA provIded substantIal background for thIS objectIve Dunng the survey, the PI
met wIth IER, local government offIcIals, and CARE-Mah to explam the ObjectIve of the
SAM study and the relevance of Its results for pohcy-makmg Involvmg local mstitutlOns
ensures that the results w111 be used by local pohcy-makers

ObjectIve 3
No progress to report

Summary of Results
A sample of 120 households was selected and mtervlewed The dommant actIvIty
(farmmg, ammal husbandry) served as the cntlcal samplmg stratIflcatlOn cntenon smce
pnnclpal confhcts are generated through the use of more and more restncted natural
resources by these groups Table 1 presents the sample dlstnbutlon by dommant actIvIty
farmers (36%), agro-pastorahsts (27%), sedentary pastorahsts (19%) and transhumant
pastorahsts (18%)

PrelImmary mformatlOn from the PLLA and key mformants as well as data from the
admmlstratlve offIce were used for sample stratIfIcatIon and vIllage selectIOn In each
strata, sample members were randomly selected dunng a general assembly WIth the
vIllagers
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Table 1 Sample distrIbution by activity and village, Madmma commune, MoptI
M I 1999region, a I,

GROUP by M A I N ACTIVITY

Farmers Agro-pastorallsts PASTORALISTS TOTAL

VILLAGES Sedentary Transhumant

MadIama 12 20 0 0 32

Promam 8 5 10 0 23

Tombonkan 9 1 0 0 10

TatIa-Nouna 14 6 4 0 24

Nerekoro 0 1 9 21 31

TOTAL 43 (36) 33 (27) 23 (19) 21 (18) 120 (100)

In parentheses are percentages to the sample size

Impact DISCUSSion
It IS too early m the process to assess Impact After analysIs of the results, a return tnp to
Madiama to present the results to the Commune-level NRM AdvISOry Commlttee and
other stakeholders IS planned

Partners and Collaboration with ProJects!ActiVIties
ThIS actIvIty complements and mteracts wIth actIvIty WAF-98-02 - "ConflIct preventIOn
and resolutIOn magro-pastoral systems resultmg from clImatIc change m Northern Mall"
Results are expected to provIde polIcy/research gUIdance to the follow-on to thiS actIvIty
m subsequent years The PI also partIcIpated m the SANREM Workshop (WAF 98-05)
held m Cape Verde Data and mformatIOn sharmg with the TAMU regIOnal modelIng
effort IS also planned

Problems encountered and steps taken to resolve them
The most senous data problem encountered so far mvolves our concern for and
confIdence m the head counts gIven by the lIvestock herders WhIle the reluctance to
gIve accurate mformatIOn m thIS case IS understandable, If It mtroduces a systematIc bIas
mto the data It could sIgmflcantly affect the results We belIeve thIS potentIal problem
was reduced to some extent by bnngmg along a respected member of the pastoral
assocIatIOn to mtroduce the survey to members and SOlICIt theIr cooperatIOn
We WIll contmue to contmue to search for addItIOnal ways of dealIng wIth thIS problem
mcludmg more hterature reVIews and further dISCUSSIons wIth stakeholders on how to
Improve data qualIty
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Plans for next Reportmg PerIod
Data are bemg entered mto the computer and prelImmary descnptIve analysIs WIll be
conducted after the data cleamng process IS completed SAM modelmg wIll begm
shortly thereafter
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RegIOnal Workshop on Agro-Pastoral Systems In COnflict

VIrgInIa Tech, INSAH

IntroductIOn
Honzontal scalIng of project results IS fundamental to the SANREM strategy to achIeve
Impact at the regIOnal and global scales From ItS InCeptIon, Phase II of SANREM WA
has sought to facIlItate honzontal scalIng at the regIOnal level by dIrectly mvolvmg our
regIOnal partners In the desIgn and techmcal oversIght of project strategIes and actIvItIes
By leveragIng our (OIRDNIrgmIa Tech) leadershIp In other proJects, most notably the
West Afnca NRM InterCRSP, we have taken advantage of the close workmg
relatIOnshIps we have establIshed wIth the InstItut du Sahel (INSAH), and through
INSAH, the NRM Research Pole, to further the regIOnal objectIves of the project

INSAH IS the polIcy and research coordmatIOn arm of the nIne-country CILSS (ComIte
Permanent Interetats de Lutte contre la Secheresse Dans Ie Sahel) orgamzatIOn m and
and semI-and West Afnca Among other functIOns, INSAH IS charged wIth coordmatIng
the regIOnal ImplementatIOn of the UN DesertIfIcatIOn ConventIOn and fostenng regIOnal
research COOrdInatIOn In NRM Support for the NRM Research Pole IS the pnmary
INSAH (and NRM InterCRSP) strategy to fulfIll thIS latter responsIbIlIty The NRM
Research Pole IS a research center of emergIng NRM excellence In SahelIan regIOnal
space around whIch related research In the nIne CILSS countnes IS bemg orgamzed and
coordInated In an effort to stretch lImIted resources, capItalIze on comparatIve advantage
of partner countnes, and share research results The Pole CoOrdInatIOn umt IS located
wlthm INERA of BurkIna Faso INSAH and the NRM InterCRSP support regular Pole
Coordmatmg CommIttee (PCC - composed of natIOnal representatIves of the nme
countnes) meetIngs and the actIVItIes of four regIOnal projects In addItIon, the NRM
InterCRSP WIll proVIde seed money to launch Pole-coordmated research programs m the
four Pole vanguard countnes (Senegal, MalI, BurkIna Faso, and NIger) The PCC serves
as the West Afncan component of the NRM InterCRSP Techmcal CommIttee
RepresentatIves of the CRSP CouncIl serve as the US component of thIS commIttee

INSAH and the PCC were dIrectly Involved m the first SANREM WA ImplementatIOn
Plannmg Workshop held m Bamako, MalI m March 1998 ThIS workshop was chaIred
by INSAH and prOVIded the general ImplementatIOn strategy that has smce been followed
by the project Among the ImplementatIOn actIVItIes planned durmg thIS workshop were
regular consultatIOn meetIngs to be held wIth the PCC

To leverage very lImited resources and take advantage of the presence of the members of
the NRM Research Pole and INSAH at a regularly scheduled and InterCRSP-supported
PCC meetIng m Cape Verde In March of thIS year, a two-day workshop on the SANREM
CRSP was held at the end of the regular Pole meetIng ThIS report documents the
actIVItIes and results of thIS meetIng
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Objectives
The ObjectIves of the workshop were

• To mform Pole members and INSAH on the development and progress of the
SANREM Project m West Afnca

• To SOhClt the advIce of the Pole on techmcal and strategIc aspects of the project
Foremost among these aspects was the future relatIOnshIp of the SANREM CRSP and
the NRM Research Pole

Methods
To assIst m the presentatIOn of SANREM WA to the Pole PCC members, Mme Sissoko
Haoua Traore (IER specIalIst m partICIpatory methods) and Damel Kabon~ (INERA­
current graduate student at VIrgmia Tech) were brought by SANREM to Cape Verde
from MalI to explam dIfferent aspects of the program

Outputs
The workshop began WIth a dIScussIon of the results of the preVIOUS 1998 SANREM
workshop m Bamako MIke Bertelsen (SANREM West Afnca Coordmator) then
presented the objectIves of the workshop and made a presentatIon on the regIOnal
background lIterature and expenence survey of conflIct and NRM m agncultural and
pastoral systems m West Afnca that occurred durmg the preVIOUS summer Mme Sissoko
then presented the methodology and results of the PLLA m Madlama Commune, MalI
that occurred m February of thIS year ThIS was followed by another presentatIOn by
Bertelsen on the resultmg call for proposals and the SANREM research program that
resulted from the PLLA Damel Kabon~ then presented overVIews of the SOCIOeconomIC
(SocIal AnalySIS Matnx - SAM) and bIophysIcal modelIng efforts led by Washmgton
State Umversity that form an mtegral part of the SANREM Program's mandate to mform
declSlon makers at dIfferent scales on related conflIct and NRM Issues Fmally,
Gaoussou Traore of INSAH presented an overVIew of the mterface between the
SANREM program and INSAH's regIOnal strategy, emphaslzmg the role of the dIfferent
SANREM global ImtIatlves (declSlon-maker assessment needs, regIOnal/global database
development) mcludmg an overvIew of the regIOnal/global declSlon support modelmg
efforts of Texas A&M

Summary of Results
Each presentatIOn provoked many questIOns from the partICIpants and a great deal of
lIvely debate At the conclUSIOn of the workshop, the PCC offered theIr commentanes
and recommendatIOns9 Among theIr recommendatIOns was that SANREM (and partner
mstltutIOns m West Afnca) make a greater effort m communIcatmg WIth partners
(partIcularly WIth IER), especIally m programmmg future mterventIOns They underlIned
the Important leadershIp role that IER must take m the program Fmally, they dIscussed
at some length the future relatIOnshIp between the Pole and SANREM They conSIdered
three pOSSIbIlItIes a) contmue WIth separate meetmgs assOCIated WIth the regular PCC
meetmgs, b) mcorporate a regular SANREM meetmg agenda mto the regular PCC

9 A syntheSIS of dISCUSSIOn and recommendatIOns IS aVailable m French
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meetmg agendas, and, c) fully mtegrate SANREM mto the Pole program as another
thematIc area (lIke the four currently InterCRSP-supported regIOnal actIVItIes) A fourth
pOSSIble optIon, dlscontmumg the SANREM/Pole relatIOnshIp was not mentIOned and
clearly was not seen as desIrable The consensus of the PCC was that the thIrd optIOn
(full mtegratIOn) was premature and that more reflectIOn was necessary m order to decIde
between the fIrst two optIons MeanwhIle, the present optIon (separate but connected
meetmgs) should contmue

Impacts DIscussIOn
The SANREM CRSP presents an mterestmg and early challenge for the Pole, both m
concept and m ImplementatIOn All members recognIze that SANREM IS clearly a
regIonal NRM program dealmg WIth Important Issues Nevertheless, some elements of
SANREM fall outSIde of the thematIC areas IdentIfIed for the Pole The questIOn
naturally arIses, 'If the Pole IS to assume ItS coordmatmg and leadershIp role m NRM
research m the Sahel, how should It react m the future to SANREM and SImIlar projects
that overlap WIth some aspects of the Pole thematIC areas?' The Pole was InItIally
conceIved as a more lImIted effort to take advantage of the comparatIve advantage of the
NARS m dIfferent thematIC areas by concentratmg leadershIp of these areas wIthm
mdIvIdual NARS ThIS would permIt a degree of speCIalIzatIOn, a reductIOn m the
duplIcatIOn of effort, the use of mternal resources for regIonal purposes, and the
preparatIon of regIOnally coherent program that may attract greater donor support
However, the Pole IS fmdmg that spIllover effects are as common m programmmg NRM
actIVItIes as m NRM Itself As a result, It appears that the concept of the Pole IS already
begmnmg to evolve toward acceptmg a greater responsIbIlIty for mteractmg WIth and
coordmatmg regIOnal NRM actIVItIes SANREM may be the fIrst (after the InterCRSP
project) of perhaps many future InItIatIVes where the Pole may assume a coordmatmg
role Perhaps m the future the PCC meetmgs WIll be combmed WIth a senes of
workshops sponsored by dIfferent regIOnal NRM projects that report on theIr progress
and seek the technIcal and coordmatIOn adVIce of the CRC Although problems remam
for the Pole and the PCC has a ways to go before It becomes an effectIve coordmatmg
body, thIS may be a very pOSItIve development for future NRM research m the Sahel

Partners and Collaborators
The pnnclpal partners m thIS actIVIty are the regIOnal entItles INSAH and the NRM
Research Pole Through coordmatIOn

Problems encountered and steps taken to resolve them
In order to leverage very lImIted funds to support thIS actIVIty, thIS workshop was
combmed WIth the regular meetmg of the Pole PCC and INSAH ThIS had the deSIred
effect of greatly reducmg project cost

Plans for Subsequent Reportmg PerIod
The related workshop scheduled for thIS commg year IS bemg planned to overlap WIth a
regular meetmg of the Pole PCC and the NRM InterCRSP
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Dissemination of Value-Added InformatIon to Natural Resource
Decision-Makers for Easmg Conflicts m West Afnca

Objective
The ObjectIve oftms proposed project IS to reduce the potential for COnflIct over natural
resources through an appropnate, tImely and easIly accessIble mformatiOn system By
addmg value to radIo broadcasts and malang this mformatiOn easdy accessIble to all
segments ofMahan socIety, this proposed project IS mtended to address USAID's specIal
strategic objective to facIhtate pohtIcal stabIhty, encourage democratIzatiOn and alleViate
poverty In northern Mah

Background
WIth lllruted human and natural resources and httle Investment In mfrastructure, the
pohtIcal balance In northern Mah IS fragIle Uneven dIstnbutiOn ofMah's scarce
resources resulted In the Tuareg rebelhon of 1990-95 Though the wamng factiOns
reached an agreement, 150,000 refugees returmng dunng 1996 and 1997 are straInmg
northern Mah's tenuous peace

Natural resource management (NRM) IS often the crux ofCOnflICtS among dIverse
peoples and cultures In the Sahel, all ofwmch depend on natural resources for theIr
hvehhood COnflICtS are partIcularly acute In areas where competitIon IS mghest for
natural resources, especIally water, and for nghts to cultIvate and graze Ethnic
dIfferences broaden and aggravate COnflICtS, sometImes resulting In WIdespread and long­
term chaos In already drfficult CIrcumstances

The development commuruty has tned to address the Importance ofnatural resource
management as a component of conflIct resolutIon, but the Issues are complex In Mah,
the delta regiOn attracts herders, farmers and fisherfolk who compete for crop reSIdues,
water use and granng areas Clashes often anse between sedentary farmers and nomadIC
herders who use natural resources In dIfferent, often OppOSing, ways

NomadiC herders are VIewed by many as an ecologIcal and econOffilC habIlIty In an
effort to hffilt tms habIhty, development efforts have been aImed mstoncally at
encouraging nomadIC populatIOns to end theIr practice of seasonal ffilgratiOn Success of
tms pohcy could potentially control disease and proVide to these nomads access to
democratic governance and taxatiOn, wmch would then aId mfrastructure development
In addition, many In the development commuruty beheve that hvestock pohcles could be
Improved, potentially alleVlatmg the current meat supply shortage m the coastal countnes
ofWest AfrIca

However, the local populatiOn has not traditionally been mvolved m deSign and
Implementation of these mterventIOns Such efforts have resulted not m a decrease m
herder ffilgratlon, but In many cases have heightened the COnflICt between herders and
farmers We beheve that more commuruty-based approaches are needed, and that the
nomadiC populatIOns should be Included In the process
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SANREM CRSP m MalI
The SustaInable Agnculture and Natural Resource Management CollaboratIve Research
Support Program (SANREM CRSP), funded by USAID, IS cOffiffiltted to developIng
strategIes for natural resource management as a means of COnflIct resolutlOn Early In
1999, SANREM CRSP's West Afhcan RegIonal Program held a PartIcIpatory
LandscapelLIfescape AppraIsal (PLLA) In Mah The ExecutIve Summary oftrus PLLA
IS attached

A maIn ObjectIve of the PLLA was to determIne how natural resource management could
be used to ease food Insecunty and poverty as well as COnflIcts In agncultural and
pastoral systems In the and and semI-and regIons ofWest Afhca The PLLA Included a
three-day workshop held In Bamako Workshop partIcIpants Included SANREM CRSP
representatIves, local partners IncludIng the Rural EconomIc InstItute and the Institute of
the Sahel, CARE-Mall, and the Project for Natural Resource Management IntensIve
partICIpatory appraIsals were conducted at three VIllages Each VIllage appraIsal resulted
In a set of themes on whIch SANREM CRSP researchers would concentrate Wh1le each
Village IS dIfferent, all face SImIlar CIrcumstances For example, the key themes that
emerged from the VIllage ofMadlama are

1 Seek to understand the LandscapelLIfescape InteractlOns In natural resource use,
access and control, food secunty, and poverty

2 Assess natural resource management practIces and the factors InfluenCIng those
practIces

3 Identify natural resource conflIcts ConflIcts between farmers and herders are the
most frequent and contentIous, as both groups rely on natural resources for theIr way
of lIfe

4 IdentIfy COnflICt management strategIes It wIll be necessary to proVIde VIllage
leaders WIth InformatIon on mediatlOn strategIes

5 Identify deCISIons made by VIllage-level authontIes

Pilot Project
We propose a partnershIp among orgaruzations such as SANREM CRSPIWest Afhca,
ACMAD, AGRHYMET, WMO, and the Mah MeteorologIcal ServIce, WIth the
aSSIstance ofUSAID/MalI, NARS, NGOs and local commurutIes, to develop and
Implement an InformatlOn dissemmatlOn system for natural resource managers and users
In Mah Battery-less radIOS wIll be used to bnng to Mall's most volatIle areas cntical,
timely InformatlOn In the local dIalect The project wIll also develop strategIes for
medIatIon between conflIctmg partIes SpeCIfic commuruties have not been IdentIfied for
the pIlot project we enViSIon

We propose that ACMAD, SANREMIGlobal Program and AGRHYMET use remote
senSIng, meteorologIcal data and forecasts to develop an InformatlOn stream speCIfic to
the needs ofMah's populace, to be dIstnbuted by the Mah MeteorologIcal ServIce,
ExtenSIOn ServIce and NGO commumty ThIs process would add value to the
InformatIOn stream by Incorporatmg crop and forage model data that would predIct crop
matunty dates, grassland productIVity and arumal carrymg capaCIty, and the length of
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time grasslands could support grazmg Combimng these data would enable predictiOns
of areas where the tunIng and extent ofherd ammal movement may overlap With crop
matunty dates, Indicatmg the potential for confhct

We beheve that dlstnbutmg such InformatIon to local people, especIally women, could
proVide a means to avert confhct through alternatIve solutiOns

Objectives
1 To aVOId degradation of the fragtle Sahehan enVlfonment through a better correlatiOn

ofhvestock graztng with vegetative production
2 To promote sustaInable use ofMah's scarce natural resources between nomadic

herders and sedentary farmers
3 To proVide tImely Information to local people and commumties, enablmg them to

manage their resources whde aVOldmg confhct
4 To encourage commumty dialogue and democratIzatiOn, and ultimately to alleViate

poverty and enVironmental degradatiOn through more effective use ofnatural
resources

Outputs
1 Models of the relatiOnslups between clImate and clImate vanabihty and the

avadabihty and produCtivity of renewable natural resources and agncultural systems
shared by farmers and nomads

2 Systems recommendmg responses to model predictIons of food and fodder resources
over tIme and space InterpretatiOns of those predictiOns m terms of potentIal Impact,
e g (a) to IdentIfy zones where natural pastures are not used effectIvely, (b) to
recommend benefiCial grazmg patterns for nomadiC herders that Will not antagOnIZe
sedentary farmers, (c) to momtor impacts on the natural resources ofpastoral systems

3 A clear, conCise and timely mformatiOn dissemmatiOn system
4 A study of the potentIal for expandmg the scope ofmformatiOn to address other

concerns such as desert locusts and disease outbreaks

ConclusIOn
Natural resource management m Malt encompasses several complex Issues By
proVidmg mformatiOn speCifically tadored to the needs of the local populace, we belIeve
that tlus proposed project would enable MalI's cItIzens to address cultural, polItIcal and
enVironmental issues m a peaceful and effective manner LikeWise, we would develop
mformatlon dissemmatiOn methods that could be used to address simdar problems
throughout West Afuca
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ACRONYM LIST

ACMAD
ACT
ARTEMIS
ASB
ASM
ATSAL
AU
AWS
CARE
CBNRM
CCD

CGE
CGIAR
CIAT
Cn...SS

CME
CMU
CODELSPA
CONDESAN

CENRO
CIMMYT
CQ
CRRA
CSD
DA
DENR

DILG
DMNA
DRAER

DRAMR
DRRC
DURW
ENRO
ENSO
ESRI
FAA

FAO
FEWS

AfrIcan Center for MeteorologIcal ApphcatIOns and Development
Almanac CharactenzatIOn Tool
AfrIca Real-Tune EnVIronmental Morutonng InformatIOn System
AlternatIVes to Slash-and -Burn
Agncultural Sector Model
Agroforestry Tree Seed AsSOCiatIOn ofLantapan, Pluhppmes
Auburn Uruverslty
Automatic Weather StatIOns
CooperatIve for Amencan RehefEverywhere
Commuruty Based Natural Resource Management
Uruted NatIOns Interdepartmental COmmlttee on ConventIOn on
Combatmg DesertlficaIton
Computable General EqUlhbnum
ConsulatIve Group on InternatIOnal Agnculture Research
Centro InternaclOnal de Agncultura Tropical
COffilte Permanent Interetats de Lutte contre la Secheresse Dans Ie
Sahel
Common Modehng EnVIronment
Central Mmdanao Uruversity
Defendmg San Pablo Lake COmmlttee
ConsortlUm for the Sustamable Development of the Andean
EcoregIOn
Commuruty EnVironment and Natural Resource Office
International Maize and Wheat Improvement Center
Central Queensland Uruverslty
ReglOnal Agnculture Research Center, Mah
Uruted NatlOns COmmlsslon for Sustamable Development
Department of Agnculture, The PhIhppmes
Department ofEnvironment and Natural Resources, The
PhllIppmes
Department of the Intenor and Local Government
DeCISion-Maker Needs Assessment
RegIOnal MIrustry for Management and ProVISion ofFafffilng
Tools to Rural People
RegIOnal MIrustry for Support to the Rural World
ReglOnal Office ofRegulatlOns and Enforcement
Durum Wheat
EnVIronmental and Natural Resource Officer
EI Nino/Southern Osc111atlOn
EnVironmental System Research InstItute
Department ofFlshenes and Alhed Aquacultures, Auburn
Uruverslty
Uruted NatIons Food and Agnculture OrgaruzatlOn
Faffilne Early Warrung System, USAID
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FIVIMS
FLIPSIM
FVI
GASM
GDRN5

GDSS
GEM
GIEWS
GIS
GO
GOLD
GOM
GTOS
HES
HPI
fIRS
fIRWW
ICAAE

ICIMOD
ICRAP
IER
ILRI
INSAH
IPAS
IRRI
ISU
KARl
KIN
KNP
LEWS
LGU
MFCAL
MULP
MW
NAPACOR
NARS
NASA
NOVI
NGAs
NGOs
NIA
NOAA
NPC
NRM

Food Insecunty and VulnerabIlIty InformatIOn Mappmg System
Farm Level Income and PolIcy SImulatIOn Model
Forage Value Index
Global Agncultural Sector Model
Natural Resource Management and DecentralIzatIOn NGO
Network, MOptI RegIOn, MalI
Global DeCISIon Support System
Growth WIth EqUIty m Mmdanao
Global InformatIOn and Early Warrung InformatIon System, FAO
GeographIc InformatIOn Systems
Governmental Orgamzatlon
Governance and Local Democracy
Government ofMalI
Global Terrestnal Observmg System
Human and Ecology Secunty
Helfer Project InternatIonal
Hard Red Spnng Wheat
Hard Red Wmter Wheat
InternatIOnal Center for Aquaculture and AquatIc EnVIronments,
Auburn UnIversity
InternatIOnal Center for Integrated Mountam Development
InternatIOnal Center for Research m Agroforestry
InstItut d'Econoffile Rurale, MalI
InternatIOnal Livestock Research Institute
InstItut du Sahel
Integrated Protected Area System
InternatIOnal RIce Research Institute
Iowa State UnIversity
Kenya Agncultural Research Institute
Kttanglad Integrated Non-Governmental OrganIZatIOns
Kttanglad Natural Park
Livestock Early Warrung System
Local Government UnIt
Multlfl.InctIOnal Character ofAgnculture and Land
Mumclpal Land Use Plan
ManupalI Watershed
NatIOnal Power Company
NatIOnal Agnculture Research System
UnIted States NatIOnal AeronautICS and Space Adffilmstratlon
NormalIzed DIfference Vegetation Index
NatIOnal Government AgenCIes
Non-Governmental OrganIZatIOns
NatIonal ImgatIOn AdffilmstratIOn
NatIOnal OceanographIc and Atmosphenc AdffilnIstratIOn
NatIOnal Power Company
Natural Resource Management
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NRMAC
NRMC
NRMDP
NUTBAL
NVS
OIRD
PAMB
PCARRD

PCC
PGRN
PI
PLLA
PPDO
PIPE
SAM
SANREM-CRSP

SAP
SCO
SCT
SEAMEO
SEARCA
SOFT
SUBIR
TAMO
TNA
TSS
TW
UGA
UNCED
UNDP
UNEP
UNORCAC
UPLB
USAID
USDA
VT
WAICENT
WANRM
WCM
WMO
WSU

Natural Resource Management AdVISOry Comnnttee
Natural Resource Management CouncIl
Natural Resource Management Development Plan
NutntIOnal Balance Analyzer Program
Natural VegetatIve Stnps
Office ofInternatIOnal Research and Development, Virgirua Tech
Protected Area Management Board
Phthppme Counctl for Agnculture, Forestry and Natural Resources
Research and Development
Pole CoordmatIOn Cornmtttee, CILSS
Natural Resources Management Project, Malt
Pnnciple InvestIgator
PartICIpatory LandscapelLIfescape AppraIsal
ProvmcIaI Planrung Development Office
PrecipitatIonIPotentIal EvapotranspIratIon
SOCIal AnalYSIS Matnx
Sustamable Agnculture and Natural Resource Management
CollaboratIve Research Support Program
System Alerte Precose, Malt
SIte CoordmatIOn Officer
SpatIal CharactenzatIOn Tool
Southeast ASian MIrusters ofEducatIOn OrgaruzatIOn
Southeast AsIan Center for Graduate StudIes
Soft Red Wmter Wheat
Sustamable Use ofBlo-Resources Project
Texas A&M Uruverslty
Tralrung Needs AnalYSIS
Total Suspended Soltds
Tlgbantay Warug
Uruversity of GeorgIa
Uruted NatIOns Conference on EnVIronment and Development
Uruted NatIOns Development Program
Uruted NatIOns EnVIronment Program
Uruted Peasant OrgaruzatIOn ofCotacachI
Uruverslty ofthe PhIlIppmes at Los Banos
Uruted States Agency for InternatIOnal Development
Uruted States Department ofAgnculture
Virgirua Polytechruc and State Uruverslty
Uruted NatIOns World Agnculture InformatIOn Center
West Mnca Natural Resource Management
Western Carolma Uruversity
World MeteorologIcal OrgaruzatIOn
Washmgton State Uruversity
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