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Dulin (Iy2a) ir raviewing agroforestry as a land use
 

syS In' In th. tropics states "'that no Iand-use system,
 

rogardless ct its retlo of Ienafits obtained 
for effort
 

axpendoed, wi 1 st';cu ed in tl'e near futL'r.i in the countriees of
 

tha An'or ic zr Iropjzs without
 

T 1 
 r (Erphasis addad by 

author). 
 Irfcred cecision making requires availability of
 

data, i.e. coilecticn -ard dissemination, and trjining in hom to
 

oroporly incorporate data ir.to the decision making process.
 

The impcriarce cf an information support system for ths
 

watershed minc;'ement project cannot be stressed enough.
 

Watorshed mznzgcrs r.?ed 
 to integrate amounts datalarge of from 

many different sources. OftGn this information is lacking, but 

more frequortly the information, thcugh 2xistins, is not 

rcedily availible because isit widely dispersed and not we)l
 

organized.
 

In the Lorld Wildlife Fund report on "Strategy for Training
 

in Natural Resourcas and Environment", one of the major gans or 

general thea~s identified was integral re~ource management 

(World IildIlio Fund 19?0 a). The problem is "a: general lack 

of consciou-ntss of 
the interrel-,t~dness and 
interdependence
 

among factors 
of environment and d2volopment".
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Trainins in tta integral mar-go.ant of 
natural rasourcas,
 

demcnstraticn araas fcr shoaing methods and practices and
 

inform3tion tc tetter focus 
 on the pro!loms and its possible 

solutions should be major parts of a project dealin; with this 
identifioc gip. 

Many of the benefits of a regional watershed management 

project depenc 
cn the successful transfer of 
information to
 

planners, decision wakers, 
land managers and technicians. This
 

transfer must be 
tinely and in 
a forn that facilitat2
 

understancirj ard 
inplemintation. 
 Efficient technology
 

transfer is precluded by manry of
of the stondard forms 


infcrwation oistribLtion, e.g. unputlished reports 
cr
 

scientific ritlication. 
 The for-ter aro often over-turdened 

with tochnic 0 1 detail if 
not 
trivial backgrcund information,
 

the lr 
 atr 


audience or rcaches only a small 


f-tr aicred only a, a smoll, highly trained
 

audience because of the style
 

of prosontaticn.
 

2. Ii IwSi _ _ +r bm a_2_2_no_P I ivilig-

All 
countries established governmental institutions 

with respon.itilities for managing or organizing resources in
 

the Public Coain by legal o~creo. Many those Lreatedof laws 

an overlap~pin& of authority and responsibilities for watorshed 

rosources manc.genent (Dulin 1932). 
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Every country in the Study region 
has very sinilar
 

institutions Lhich ,re diroctly and indirectly involved with 

i.vatershed m2na Iement auesticns. A t th. highI-st level typically 

?xists E naitcnal 01Brning cffic0 ch.-rged in anvra] wit" all 
national plznrir- needs. Ncrirally, one key aency is 

zxpliciAly cr Irplicitly chrrgzo LLith 
questions concorning land 

use includinr watersheJ mpngement. Each country has one or
 

more. institutiors reoresenting the 
 electric power industry. 

-These instituticns are 
typically powarful, End as the largest
 

users of water h3ve th. most to ;ain immediately frci watershod 

management zctivitics. In some cases, these institutions have 

special dec-partents with watershed management rosponsibilities
 

sdch as in. Panaa.. In some countries, institutions axist 
in
 

charge of watcr us- and 
treztment sp-cifically. Oth9r
 

institutic-is co play a role, but to a much lesser de;ree. This 

is-not t) szo, that these orranizations should not gt Invnlved 

more in waterLhed management questions. 
 One example are the
 

envircnmantzi groups which can be 
effective in matcl'in- over
 

private and ;overnmental land-use development programs. 

3.
 

"A ocd staring poirt for beginning a review of 

available invtntory data on natural re-ourcos and watershed 

management is a paper by Dulin (1952b) in which ho reviews past 

_1A 
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-and current' inventory ic tivi ties in Central Arrarica. The. role 

of varicus institutians in the c:Ilection of d:ta related to 

water!hed mani;enent problars in Certral America is discussed 

by Garci.? '(JYL ) anc Culin (1932c). Though those reports 

reveal that ttre nve beeon and aro on;oin; efforts of
 

gatherirg d ti. they 
 also sho that these data ere uidely 

dispersed, cutlZted and 
somEtimes of auestionable utility.
 

Of i;articulary interest for 
existing background is the
 

infcrmation ard docLnontaticn program in 
IICA knomn as CIDIA 

(Centro Interimericano de Doccumontacion e Informacion A~ricola) 

and its reccnt activities in the collection and documentation
 

of natural ro!.OLrCS inforrictior 
in Central armrica includinq
 

comput.rizoc Litliocraphic systems 
 and thematic 

bibliographia. 
 Already exis'ts 
at CATIE through IICA the best
 

regional ijLrzry on natural rescurces related infortration. A
 

CIDI /,CCAP proJect known as 
 PICIC (Pro;rara de Informacion
 

Agrcpecuariz c.I 
lst'o Centroamericano) is'producing a
 

manager,nt inlormation 
series reflectin'g a 
batter organized and 

syitematic irilor-iation collection. This series contains a 

nu,nber cf rererences to preliminary plans for data base 

management. 

One of 
tn( invertory documentation methods emplcyed is 
the
 

computerizot eo~raphic infcrtation system (CIES). This 

systan proviews a systenatic framework for the storage and 

analysis of information.ired Eight theati-c maps including 

I. 
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land uso, litf zon3 acology, poulation density, dry snson
 

lonst-, annual prQclpitatior, temperaturo and
 

evarotranspirction, and political boundaries h3ve been loo;ed 

into the sys ttm for each Car tral American country and Panaa. 

The system IaL teen installed at CATIE. In Costa Rica, thz 

Direccion Gencra1 crestal is considering its use for its AID 

funded natural Resources Prcject. 

INFCRAT (InformEcion y Cocumentacion para America Tropical) 

is an irfcrtraticn ard documentation service of CATIE supportad 

by the Swiss zgency for Development (DOA) and gives high
 

Priority to tha distribution.of publications. INFOPAT also 

established a small collection of reprits on agroforestry. 

4 

The c tablisGment of a regional data base/information 

system &kill provide one oy the important service functions of 

the prorirm. It will directly serve the countries, i.u., 

.nstitutions 0 nd specific projects, hy providing 

administra ti v soci 31 economic and technical data for 

regional end national planning and management operations. It 

will also support vcrious functions, long and short-term, in 

tha training g.rcgra~rs and provide the permanent advisory team 

with backu;) ata ant information. 

"V~~ Do= 



A ntmb.r cf 5pcific ar'uflrts c3n b? made in support of 

developf gnt ai dat3 base mar aen nt syster,s (C3PsS) eSp,,cially 

for a.ccinpleA, i-hly irte;ratod :uLjozt ar,a as watorsht d 

manae o me nt:
 

(1) It rcduces the cost of information retrieval and 

transfer cver "traditional" systems. 

(2) It makes irforr aticn availabla on a more timely basis.
 

(3) It fc rces zbstr3ction cf irroortant infcrmation from 

many sources (OLblicaticns, reocrts, etc.) for efficient 

and centra-l storage. TI-is facilitates information tran-fer. 

(4) It hc.l;s icerntify najor caps in information and helps 

direct data colectior efforts into high priority areas. 

(5) It reu ires sys tomtic analysis of major oroblems and 

questiors 1c be ansuered by data base. 

(6) It sLpports the standariZation of data collection
 

efforts ar.nd data recording forms.
 

(7) It r~dLces the risk of informtion 
bein; lost compared
 

with deczrtraIized, widGly dispersed information storage.
 

(8) It facilitEtes data 
quality co.'trol throu;h
 

standardized prccedures including error checking programs. 

(9) It LO,-orts intograted planning activities and load to 

improvoo talance of all types of information. 

(10) It helps integration of meny supporting fields in
 

watorshra managemont.
 

.... 99( LA
 



_ _ _ _ _ _ _ _ _ _ _ _ 

(11) ,I 'n sp, .d apprcprlate man-rqfont dociSion: 
and
 

reduce tne lkzlihoo(. of rocr, uninfcrmud decisions.
 

(12) It t'?lps zvoid duplication of research and d3ta 

collccti-jr. erf or f. 

Informztior and data cclection and 
the transfer of
 

this inform tion occurs at 
many different levels. For z 

reional w~lrsh.ad m'n-genent project data collection must 

support the mLnement of tFe resource. Each level of data
 

cullection x',;t be dosigned for specific 
levels of decision
 

makjn u.zithin t ge institutions, i.e., strat3gic
rc:ional 

l'.nnirq, .iznL;c-ont control, and operational contrcl accordin; 

to , ; " ra vlanning i cc roorate the process "thOoIll 55:1. 

of d fining 1cns-far o goals !or the organization. Management
 

involves resOLrce allocation decisions. 
 Operational control
 

involves mencds of 
insuring completion *of specific tasks.
 

The Mana~ement Information System (MIS) 
to be develcped
 

within the iatershoc management project must 
cover this 

spectrum of piarninr needs. It will hava to consider in its 

design the ffaor c3t;ories of MIS and their ralation in the 

MIS transfcormation Frocess.
 

__ _ __ _ __ _ 
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transfornitior rrocess-is OIoan. The orocess must t:! defi. 

for the wholh regioral structure of th? ,'atershed iana o-n-t 

proJec'% and 
tLr tF: subr) icnaI in sIitutionl levels uith 

watrshed mzn,;oment roles. The inputs irs tll daIa col z--

suprortintr L .t rsoc maro.ff,nt activiti.?s. The techrnoloez 

transforms tnL inv.rtcry data into P'IS cutputs. The outZLtj 
may include surin-ry reports, r.rc;rimmed decisions, or deci T-n 

sjo:ort. letter CesiT 2 are ned to assist decision 

processes. IS fe0cback c-valuates the efficiency or 

effectiveness 
of the transfcrrration 
process.
 

In developing a strategy for the datl baso 
information 

syst ers conFurent ol the prc;r3m, the bzckground informatie,
 

providec by tte various docL. ents tcgethor with survey f in,.-%gs 

(CATIE, 6atcrihed Project i933) were very useful. It prov'ct 

i nt- r, to en ich 1
, groupt woul d n szoc fjc -.fcrr- c'i

what kind of anfor~z tion wan most 
needed, to the needs for
 

training to use infcrtration and the priority of servics- zi
to 


a central dati bank.
 

The genc.rjl strategy that evolved 
involves estitblishin;
 

central data taso/irformaticn service for the re ior. with 't" 

p urposo; 
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To sarve s a rcgional 
center fcr collaction, ;to 
agc, and
 

di.smirIion of 
inforilatior 
to la3nnin 
 officas, .etcrshed
 

pro,;cts nd inttitutiors involv.d in 
watersh'ed 
mana;e-ent
 

activities.
 

A nLmber cf .trcng arguff znts 
can b:? nade for a centrally 

organized ard maintained MIS. For one, data collec.tion is an 

ongoing process, rzcuiring con3tant 
updating of 
the da.ta base
 

or bases. For econcnic reasons 
and errc- control, a central
 

procassing Lnit is 
clearly preforeb1e. 
 There is no inherent
 

re-son, 
that the star.darizad 
data cannot resida in other
 

locations fcr regioral acces. 
and usz, but one central unit
 

should te resporsible" for 
updating tho data 
base and for data
 

entry 
into tnc base.
 

Central or.,ani-zction also facilitates meeting inforration
 

requests eff.Lciently, on 
a timely basis, and guarantees that
 

the infcrraticn reQLest is being 
rret with latest available, 

co n-lete infor'rtior. Painlen inco of data base 
management
 

systems 
is not chear. A large portion of 
the costs are initial
 

fixed ccsts 
or cost2 associeted with satting up th3 systim.
 

The variable 
costs cf operating 
th2 system consist in costs for
 

loading infcrration tapes or disks 
and for comouter processing
 

time. kith ttz larga fixed cost 
cotoonent, op.ration of 
data
 

base often 
!nca strcng economies of sc3lO, i.e., the cost per
 

7~ 



inforraticon rctrievzl decreases with the nurrber of r~tr aval 

roue sts, beczu.e t-e fliked costs can be divided overr lar'or 

and largor rucber of 
requests. 
 This f~ctcr also favors 

ce(;(r laizatior, cf such dita retrieval systerrs.
 

The level of technical skill reouired from a dat3 base 

manager is 
ti h. Since 
Qualified personnel is not easy to find
 

cntralization is recomondable. 

Initially, the rrcject 
should assemble and organize
 

available dat,. relavant to uatershed managomgnt. Only -then can 

begin the process of identifying additional inventory needs,
 

proposed
 

includirg Jecisions on what type of data to collect, ot. uho is 

to collect tn(se data, and cn overall prioritias for various 

tyocs of data. To avoid duplicztion, the current and 

activities ci DICo fLnded INFORAT should be exami.ed. 

Design znc execution of inventories are influenced by
 

onviron.entci, socic-cconomic, politic:l and 
institutional
 

consideraticnts 
(Dulin 1952b). Extreme topography and the
 

complexity cl ecosysteiis in the tropics create technical 

problems of access and for 
aerial photo;raphy and other forms
 

of remoto sensirg ard for tFe design of inventories. Because 

of socic-eccncmic problems in Heveloping countries, information
 

gatherin; activitias recoive 
littl7 public and
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private suoport. ThI oroj,?ct nQds to educate dacision makers 

on 
the value Cf inf.rmation by contrasting costs and derived
 

benefits. Tnis Jo'j will 
reouire accuisition of conprative 

da ta. PolitiLal instability and isclationist attitLdcs of 

countries ne. beto considered 'uh~n integrated data collection 

effcrts ,ra di-l-n0ej. Th arootion-,l ?fforts of a cortralized
 

data collect in, stcra;e 
anc dissenination strategy need to be 

carefully de3ignad to obteir the cooperation of 
the diverse
 

governments and irnstitutions. 
 One of the sever, problems 3mong 

the lattar, ,., 'rwit'in cour.tri's, is the lack of ccordination 

of d'ata g6ti,rin- rd disserrinatin. Personnel trained in the 

collection, itcrrertzation End application cf 
resource
 

information 
is scarc-. This probl.im needs be
to adcressad
 

through traini.n- prc^rars. 

Oro asi c cf a successful pronction of the re;ional
 

infcrmaticn cinter is early
the development of a nunbcr of 

useful prcduct5 and services. Requests for these products and 

services should be ret trithcut oeliy and -n oasily 

undorstndatle ior-n. The requ.?st ..forms themselves should be 

easy to undcrstand and 
use. Otherwisp, requests are likely to 

be vague, irccherent or expensive to 
fulf'iil. In any case,
 

response to r(itLasts 
might rave to ba an iterative process, at 

least initielly. 

' , I- ", 



It ill nct te Cossible for th.i regiona! information center 

to carry out Ell data collaction cctivitios. In assigning
 

rclas fcr dZt;, collzction tc individual countries 
and
 

institutions, 3 s'3aZrat3on 
 cf regional versus country-srecific
 

data w'ould b,? usful. R2',icnal 
data are data of int2rest to
 

th3 wholo rc kor uhile :ountry-!pacific. data 
are re]avant only
 

to a specific ccuntry. In general, th? infornation cen.tor at
 

CATIE should Le responsible for the former category while.
 

countries as ,L.,e a responsibility 
for country spacfic data.
 

This separaticn canrot be maintained totally 
in all cases. For
 

exairple, all &ac~rachic rnEa infcrmation should be mzinteined at 

CATIE for 
use ath the CRIES system. Wherev.;r foasiblo, data
 

colection snLuld 
be coordinated 
as much as )ossiible.
 

Possibly, exaples Cf ea-.h could be
typ2 developed and
 

resporsibilities 
te suggested by the central 
unit.
 

Oppcrturi-ties 
exist for coorinztin- data 
collection and
 

information transfer in several ongoing-watersned projects. 

For exarple, the Natural 
Resources Pangoment Project 
of AID in 

Honouras has Ls one of its ifain ccmpbnants natural resqurce
 

data gatherin& and enalysis. A similar component exists 
in khe
 

Costa Rica 
AIL project in natural 
resources.
 

.i.'/
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The oajor f unct iois env is icned for th3 rogional 

watershod manzgement center at C':E are.
 

(I) organize regional infori-stion useful in maJor aspects
 

of u"atersed m-aragerent pl.rnt,;. 

(2) Ce2i.n central infcrrnati.*% storage and retrieval
 

syst elr.
 

(3) Respcnd to inIcrmation rz.uests.
 

(4) Advise countries on data zcllction needs and h1c'l
 

coordinztc collection offcrts.
 

(5) Cz volop uniform data rece-in; forms and train country 

personnel in use of forns and .ata entry.
 

(6) Adki.o in organization of 
Ita bases of research
 

fiols important to watershed 
mmnagement.
 

(7) Advite in establishrent c-
 in-country information
 

stora;,, and retrieval systers.
 

(8) Trzin coorcinrtors in dati collaction, checking,
 

processing and retr.vval.
 

(9) Contribute to training of 
Zraduate students and
 

short-ccurse participants in ,so of data in decision making
 

and planning.
 

77r 
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In line with 
a strategy of development of seful
 

products anct ?rvices of the conter before asking 
f:- the
 

Ccoraticn of country institutions in data collct:D and to 

proaoto the of central dataute the 
 bankf the data -aso
 

specialist snculd 
out early emphasis of th. oroject )n products
 

considered u;3ful by 
potential users.
 

To tc.cilitzte 
this rapid development of various
 

prooucts, acvi.ntage should to taken of 
existing caoa2zjlities at
 

the computer center in terms of 
available co-Tputer -;ckagQs for
 

word prccessin., 
 gecaraphic information systems 
and Zeta base
 

management Enc 
cf pcrsonnel.
 

Follcxing are 
general descriptions of some -f the
 

possible prciucts 
 that might bt, produced by the reqi=nal 
data
 

center. Thcsf 
greli,1inary recommendations -ire based 
zn needs 

expressed in the 
survey (C7EI Watershed Prcject, 15=F7) 
and in
 

various documcnts, e.g., 
Culin (1932 b,c,d).
 

7.1 wi 

Initial 
review and developRent of a cooputer-rZed
 

reference liorary should be 
one ot the first activities of the
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data basa spucialis.t, but needs to be one of 
the m3ny ongoing
 

act,,*zties tnroughout and beyond 
the project. This collection 

,;oul- be a relatively small collection of only the fost useful 

dcCL.-nts fcr watershed management activities espoci3lly for
 

the r.;t rity needs expressed in the survey (CATUE 1983),
rri 

and its estzolihment will recuire major input from staff
 

specialists. Otherwise 
this could become a very tire-consutinig
 

actiw;ity. 

.Knyof the docL.-nents revieued by the team, e.g., gulin
 

(19E2-) and 6zrcia (1982), 
ere ;oCd starting points. In
 

addit,. n to thD many referarces contained in the latter, there
 

ar: m.any referencos to potentially useful inforrraticn in the
 

"Env:r:rmentai Profiles" that 
 hzve ben prepared for some of 

th Central Aaericar countrias (AI: 1930 cpd,; AID 1982 World 

WilE.:fe Furj, 19e3 btc). The crcject should 
assemble all this 

iar-iixn at forCATIE initiai screening and for establishing
 

a literature reference 
library designed for computerized
 

retrieval by Frcven classification methods. This work 
will be
 

facilitated oy the availability of the. LNESCO/CDS/ISIS 

(CDS;:SIS 197) comruterized reference system at CATIE. This. 

systz- is 
currently being ccmpared mi'h another commercially 

avail le pro .ram called STAIRS (STA:RS 1931) as part of
 

ongcir; prorzm and product evaluation by computer canter
 

staff. STAIRS/VS 

",F.' 



(Storage and lnformztion Retrieval 
System/Virtual Storvce)
 

r.etrioves irtcrmatici from cocumints it has stor 
.d. STAIRS/VS 

bases this rutrinv- l capbil ity on a multilevel indexinc, scheme 

tF~t is u.sod through queri.2s ano prcmpts. Eithor ofor 3 tho 

two or 
Loth ol these system:: uill ba available to the deti base 

sp.cialist for i-nmediate use 2nd computer ce nter stzff c3n 

support th-is Lctiviiy. Detailed user 
instructions 2nd 
entry
 

fcrteats are acirg 
 developed currently. Training in use
the of
 

those systevs by the computer staff is being planned. 

The est ul ihnmart of a COmpLtorized reference library 

within CAT IE Ly this proposed project and oither existing 

.projects does not run counter to the already existing services 

of orqar.izaticns IICA. ore,
like For th2 systmr at IUC
 

contairns only dccumentation tha , 
 is registered ',thin libraries
 

ind, 
 therefort, misses much of tho informdtion produced within 

C .TIE. The ; -ter to be establishad will also servv the 

central library at CATIE which currently has no such 

capbility. Ihe network establis.h d by IICA is also not 

developed tc z point where qeneral direct access Dy coiputer or 

telephore into their d3ta bznk is possible. Such access is 

availabla to ston lzrge commercial banks. IICA computing
 

capabil-ities in San Jose based on an outdated EM 363 ccmputor 

are also far 
wore l.mited than those at CATIE. The
 

;;0" 



-13

compute:rized reforarce library at CATTE could in the futur. be 

linked possiJiy wit !ICA 
ard serve to strer-then and
 

supplement tn, ir furctions. 

A sicord major output to be produced by the data
 

base/informptt.3r system 
is a collection of naps and photos
 

useful in 
wzttrshed management. The incorporation of the
 

computerizec o;rnrhic infcrmation system CRIES (CP :ES 1932) 

intc this procLas will not cnly facilitate this process, but 

will allow rJqic prcduction of rars useful for complax planning 

prr,b)oms. CKI ES prcvides a systenatic framework for the 

storago and dnalysis of mapped information. 

CkLS provices the capatility tc process and store 

digitized date from mzps. The system accepts any typo of 

mappad infor'atinn air;tainng a table of rows and colums. The 
2

cells of thi, tzhlG with mir murr size of 1 km can contain
 

any infcrl'aticn. Nc limitations exist with respect to the 

numte r cf ,zf s i 1 tt. cz.-trzl bank at long os central mery is 

available on Gisk. 
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CRIES czn retrieve zll cr parts of the information end 

computer printed raps of vnrious scales for single qr ccrmbined 

data. Cata witbin a r-ap car also be linked with analytical 

packages su.n a-, SAS (SAS 191C) for more refined analyses. 

Generally, tnL .tility of t-e system becomas apparent w,-n 3 or 

more maps neo. ,o be ovorlaVed.
 

The majcr current limitztions ot the system *:rG of a 

tec hnic ntLre. Pips produc:d on a line printr allo, only q 

very lirited cecgree of rasolution because the printing 

characters ocr cf th? same size indeoenoont, of the itap scale. 

For maps of a scal smaller than 1:25,9CO (each chiracter 

approxi73t.ly ccvering 1 Km ), the system needs to dispose of
 

datz to produc: th. map. Tle second problem is that currently 

map infcrnatiron needs to be ceded by hand. 

Codi fi.a tion of data by hand is 'a slow. and costly process 

and increases lar;2.y the chance for orrors. The needs for 

codificztior cf maps arp great Lecaise. many m-os useful ?or 

interrated fatershed trarageuent puf-p3szs exist but are rot part 

of the germantnt dat. base. .
 

HI 



To 
spe 2c nar cc ific3ticn, 
the purchis? and install 
tion of
 

d digitizer in th 
 CorrOuter 
center is 3bsolutely 
noc es sary. It
 

wil greatly fr, 
-ancc the G;efulress of the CPI-S system.
 

Instlloatior 
cf a mL.ti-colcr Plotter is 
highly recomnended 
for
 

production 
cf T.aps 
for planrin- purpose-s. 
 Line printer created 

maps can corvcy 
only very limited 
amount of information due 
to
 

poor rpsoluticn for 
T-sny macs scales. Provisions 
fcr equipment
 

mairtenance ire 
imocrtarit 
fcr thes2 items. Acceptability 
to
 

IEM migtt 
neac to be discussod. 

aetter conercizl packages 
for gecraphical infcrmation
 

syst' m exist. 
 Strorg arguments can 
tie made, however, fcr
 

utilizing tbu existing systcn. 
 Already exists 
sone expertise
 

in using thi, 
systeit at 
CATIE within 
the computer center 
and
 

the Crop Prcciction Pro2.ect. 
 Introduction 
cf new systors
 

generaljy reqLires consiJerzbla time to sit 
up the System. to
 

test it and tc develop 
user guides to orormote its usq. The
 

specialist comring irto the project would find support and 

experience in 
 th? ccrnputer center 
staff for using 
CRIES. The
 

computer conter staff also is currently develooing Letter user 

manuals to Efncoura;e wider Lse of tha existing syste-ii. There
 

will be no 
direct front-and cost to the 
projct for acquiring
 

another ccmmrrcial package. 
 kith the addition of a digitizer
 

and plotter, 
CRIES represents 
a fairly poi,2rful analytical
 

tol. .'IES has 
also been linked to a statistical analysis
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0ackago S.AS (SAS 1'O) C the cCmput ?r c .nter, largely 

onhanci r its anelytical cDp3citiQs. Ad'-':tirinlly, one of the 

strategies of the proja-ct tc prc'mote itself must b. to develop 

useful rroducts as soon as possib]s. Us, of alroady 

established .,nd test.ed caPaLlities f acilita tes this strategy. 

Hciever, i.-rpr(vc-1 c rcjal products Drb coning cn to thel -" 

market znd su; csts continued study of product evclutinn and 

provisicn fcr 7cquiring a more flexible maoping package to dual 

witih point cata and to enable boundary adjustment. The 

computor center itself su~pcrts these arguments anj -night 

finanro the icve to Er'other Droduct. it wiuld support both the 

old and nee. product inJ hell the prcject to make the transition 

to E neL prc-rrr uhcn rc:uired. The project could, therefore, 

concentrate or, d cvelopin uE2ful products arnd Play e reduc.?d 

role in the inrstalltion and testing 
of new sistems for CATIE. 

CATIE ccmput.,r staff would recuire additioizl training to 

facilitzte z ch~ng. to a nea system.
 

There exits a backlog of useful geographical information
 

in the forms f- f maos. CATIE, through its library ana within 

th3 Crop PrcJLction Department, already has a large 
collection 

of maps. It &ust be cautiored, however, that apart from 

topo;raphic mcps, rnzny of tl-a thevatic traps are based on
 

axtrerlely sk-etchy ard incomrlete data. 
 In tr3ny cases, the
 

...... .., o ,U
,.,. 
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~This 

basis of ic, ri orpztion o, thpi "rs I0 nol roveiI.c.d Thoro 
are 2L_ 5at of rc 5 wl'ici tiri wr r h J,, itjzj but only a 
sr a 1l Pr orti3 of t-o t cl 3v Zi!cblI o The ability tc bark a 

acod for: 
c 13 s 3i f jcazt 

zre 

jr. 
i, bj1ity 

oLL!IC b C 
of 

,SS 
tourd ar y rSo it s, o nd (b) 

Of ti- , av2liOlatilsae ps are seful for uatershed 

management~ jjrposes and should be codified as soon as possiblebe rrada ce'i l through the CRI-'S sys;teo,. Thit activity 

should Anclujc thQ Lr dzitin of the infor.ation in alriady 
J• 'icodific , : vthi tter Mrd newer infnrmation available for 

subregicns cf Centr,-I Imrica one Panama 
frc i a numbar of
 
, Q. .r 
stuois carried out in 
Guatemala 
by the
 

Ministry of A ricultura dealin3 wth aricultural 

ciassilicalio., actui1 land us3,,hydraulic rasourc7,i, climate 
'and \'egetzti)r, znd soil units and Potential of soils 
(Guatemala, 4M r.iniateric o, AIriculturB, 1921). Uod-;ting of 
1950"s maps- or', a 1:53,0CO scale 'xould orovide a potential tool 

for plarninC znd 
lari nrgcment.
 

ThQ Lev:lomng-t of data storage cnd r~trieval systemsis the Ilhird r-aJor CUtout tc bo produced ty the specialist. 

aill rC4Lira sclctction of a comnercial data base 
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mana je.ment sy-t-tQ (C 9MS) package, dosijn of a data tasoe 

coIlIcting znc codir.; of avz ilblt e information, and developrrnt
 

of ret;'iev:I c arabil ities.
 

Rose (15o a,b) reviewed oxi.ting caoabilitias for data
 

base rara;afra t at the CTE cor.,)jter center. The system
 

Query-by-Exz.n . e or EE (CBE 19e, already support.3- by CATI.,
 

is an xarple of data besing using linked or relational 

tables. This systefr tas coffpared with hierarchial cr network 

type data bz t syste.ms such as .STEM 2?G O, (MR!. 1974) and SIR. 

In a hier~rchial data bas. design, sats of infornation are 

stored in a pr arr.zr~oa hierarchy and can be retrieved
 

follouin; t?4 lcgic of the cstablish d p.ith,,ays of the 

nct;ork. OrcG c ,hicfrc- is asa'tl ished, retrieval can only 

follom predeterryirec pattens. Sinc? many hierarchi3al designs
 

aro feasiblco, ti-a design of' one that b~st meets th. varied 

needs of this irtograted project would require considerabla 

throught and prcbably would have to undergo many m3yor
 

rovisior s tircughoul and bayon x.ke project life.
 

The other alternative is the development of relational 

tables. The IrccedLre begir3 with establishin; a Set of tables 

and their srocific content. A tatlo is described by a uniqua 

name and romi and cclumns of information. A row is a set of 
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lcgically as-cciatae data olerents. Different .tables can be
 

linked Ly croti ng tables tt'at share identical P'ey columns.
 

Tl-e ability tz sa r'ch for and retrieve information fro-P a
 

co'.clex of lLr.ked tables is, of course, the major reason for
 

;oirn tc cor.,Lterized retricval systems.
 

A number (.f considerations enter into the selection process
 

for a OEMS racklze 2-ncng them suoport of a commercial system by
 

the manufacturer, flexibility of d3ta input, functions that the
 

system can porforr., e.g., statistical nmalysis and report
 

writer, easc cf intcrfc ing packa-Sa oith user supplies routines
 

and costs of naint)ining anC operating the system.
 

On the tasis of computer efficiency Cstcrage roucirements)e
 

a hierarcnizl data LIsa design is slightly preferrable. The 

inflexibility of these types of' systems, once a data base 

design has tecnchosan, and the very high cost of 3cluiring for 

exicp~e systen 2000 are arguments against their use. Systems 

of rolationzl tables are more flexible and since the data base 

design of the w.atershed management progr3m uill undergo almost 

cuntinucus cninSes and revisions, selection of that system is 

praferable. Iul:porting this recormendation is the considerable 

axpertise ir the use of these systems that already exists at 

J 
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CATI E t- rou n i #s cc rnut 3r -ta f ard the "rjne tic nrojec t"
 

within t he L i.ar t-,rt ot Crcp Production. Tho E ")5 ite m 
is 

disc linked tc the -t~tist;.cal enalysis system SAS (193C) 3nd 

its mnjcr slortcoir') of not .h.,vi-g 3 "ood r,,rort writor will 

bo ovorcorr i tt arrival SQL !SMthc of 3nothcer su;,r ortvd
 

DeMS. S L t* all the fettres of Q2E in addition to - 'ood
 

report uriter.
 

7.4 ;? 1 f..~ c gz~1!2 Iri_c-_ i -.


The iollouin, are exomples of tables the
that data
 

base spccial1.t mizt dc-velc .
 Tha sr.ciolist mill design
 

thisa teblcs &nc collect avilsble information for storage in
 

the desired fcrr for at least sample In
cas.s. many cases, the. 

'sp-rcialist iL;i! nee.d thE assistznca of ccuntry institutions to
 

check tzbla cnt-nt!, to prcviJo addition l infcrwation or to
 

do the 1,a cclizction for the tables.
 

7.4.1
 

ThAe tzbla- would ccntain all information relevant to 

planncrs, re,!c rchars and managers of watershed proj.,cts in the 

initial phases cf ccllactin information on key persons 3nd 

institutions involved in watershed management 3ctivities. This
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table might ccntain, by courtry, nairas, addresses and telephone 

rumbers of key itistitutions and oersons involveo in watershed 

managemQnt ectivities with cescriptiors of their specific 

rosponsibilities, s ecialization and other information. 

7.4.2 o n s- _- ib .2_n - 2b . 2z 

One cf the most important tools to watershed
 

management piLnrers is mapoed information. The bigest problem
 

facing planrdr iis cften not the lack of mars, but infor mation 

on where to tind them. It is recomrrznded that the project 

specialist caelop E data base table surmarizing all relevant
 

information or. raps and aerial photographs. This table would 

include indexts to z collection of maps and Dho os already 

a entarc YWy 
 CL Ls lib, 3v'y ard the Crop Production Project
 

(Contact: Cr. Ric"%Erd Hawkins) and to be exoanded as
 

necessary, ell a- inforrrat'icn on content, scale, date of
 

origin, vendors, purchase ccsts, and. addresses of key contacts,
 

i.e., intituiions ard/or p6rsons.
 

7.4. 3 51JC1 .§GEi1 

The .eloction of priority tatrsheds would be an early
 

task of *he project. A tabblar summary of information on key
 

watershed s. oLld include all information relevant for the
 



-27

dev lorfr:nt oi wPtrshed m3frnger-?nt plans -,rd to t.?l 0 rnoral 

coordinatin; inC priority setting activitiys.
 

* location 

•5 1.;. 0. 

iincox to maps and ohotos 

. topograpzy
 

* so1s, scil capability, interpretation, potential
 

yie 1c
 

* ZoLrc. of water znd othrr hydrolcgical data 

. eyisting structuras (dam) 

0 rocds 

. prGcipitztion
 

a teuperattre
 

. vo tativa cover
 

0 current yields
 



So ci all Ecc nc -ic: 

* Ior. tenure 

* 1eaulaticn density
 

. &ajor incustries
 

6 wa ,Or water users
 

Administritive:
 

0 irageient responsibilities (agency) 

a existence of plans, progr~ms, activities 

This tabic can te dcsi-ned centrally and be completed for 

so-nple uat2rstuc of eacN country. Individual countries through 

the cc-rxry ccorjinator shouic be responsible for developing 

this tyre of information for all major watarsheds. 

Land utilization classes should be develooed 

specific3lly 1or Central America and Panama. They should 

reflect the pctentizl of a unit of land to produce various 

aricultural L ndior fcrestry crops and incorporz.to soil,
 

topcgraphy, rainfall ancunt and distribution, temperature and 

possible ot 4r factcrs. The life-zone ecological land 
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clasSificatiov Cdv~loced by Holdrid'e (1775) could to 3
 

starting paint.
 

This table would be linked to the Land 

Utilization Tble ard describa technical information on 

waterzhed manL :emenl procedures. This _nformation should 

include refrrences io published documents, location where 

techoiiquas Kave been imlemented, key contacts, and technical 

and economic cala useful for planning.
 

7.4.6 c , f -

Thcs, arcta blez of information on specific 

lznd uses fei1ir) irto the catagores of: 

a) agriccltur2 includig crops and pasture
 

b) fore!try
 

c) agrcfcrcstry 

Those tazlos shcald serve as general informa'tion bases for 

the planner, researcher and manager to identify tyes of 

management cptions, e.g., tFte species suitable for production 

on a spucific land area, treatment raquirement, description of 
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types of prcoLcts ard yiulds and references to mora dotailod
 

information ir. the form of specific data basos, special reports
 

3nd/or contact per.cns and institutions. These tables should 

contain key cclunns such as soil, Iccatior, land utilization to 

link it to ctI-er tatles with moro general informatlicn. 

The data Lase srecialist will not be able to handle the 

developwent ul these information tables. The departments and 

projects at CLTIE should be encourared to develop these
 

specific data teses 
for their projects in clos3 coordination 

with the watirs-?d ffaragrnment oroJect. Thz data base 

.pecialist snculd help dzsicn thosa specific Vasas and 

suporvis2 t-,eir intelration intc the lar.gor design. A 

prliin-ry -cncpt~al desiin of a d3ta base for the fueloood
project at CAIIE prcvidos ore exarrple of hou projects mi.ht
 

organize inlormetior (Rose 1983 arb).
 

In acccrdarce with the role of a regional data bank, 

mechanisms vust be set up to resoond to information requests by 

national institutions. This will require the data base 

specialist to: 



a) ,r dct. s
ae b:, ard rctrI v.% I r rocedurq.
 

b) Desi r, irol z requzEt forrs 
for retr ievable informat ion.
 

C.) Pror %otaus., of 
c nter's services by -nailinj filled 

saniple recuest 1orrs and associated 
Inform ition suirmaries 

retrieveo fro- data b,-'- to country coordinators and k.'y
 

instituticns. 
 't wculd incluae simtrle instructions for
 

filling out reit,.?sts ano blznk raquest for-is.
 

d) Fill requests whon received 
3t center.
 

0) Devecp 
a servica fee structu-o.
 

Other fcrL s of information transfer 
should be exolored
 

whe.-ever zp~roricte. Country institutions -xpressing 
an
 

interest in coveloping some of their own infor-ation retrieval
 

capabilities 
 :hculd receive technical advise from the data base 

specicl4i.t. LCorair 
portion& uf the data base could be
 

transforred 
tcr apprcpricte installations including
 

micro-cCm p.uIrs. oxample,
cr a relational type D;I1PS program 

called CONOCK that runs a Z80 base, icro ccmputerr could be 

acquired by a ccuntry instituticn for about $700. 

To be abi to respond tc infornmtion raquests on a timely 

basis ar.' tc reduce turn arcund time for preparation of 

documents, Inc project 
should develco word procossinj
 

capabilitie.. This involves entry cf text or data via 
a
 

keyboard like typewriter into a computor storage
for and e33y
 

_Jc'c 



-nodifi.cctxor .t it ny reIuIrcd ktierr.o With only minor trainin;
 

neids and Lrvctr-.ni Cy this p~ograi into 3 high quality
 

printer ond L lit ra" termincls, this systam could becomo 

functional zt CATIE. 

Tino storaSe of text and 
data would ba handled by the 

oxisting corrpLter. The highly flexibl word processing program 

SCRIPT (SCRII 1979) has just been acquired by CATIE's comouter 

con ,er. SCRIfT can orocess documents marked up with
 

Genoralized ;'.,rkup Lan uage (GLV) tas as 
well as those mark3d
 

up with its o.n control word-;.
 

SCP.;T Fa!; cider zprlicztiors besides formatting
 

docu-ment. .i1 can 
 clso be used as processor of documents that 

go to La usc as inpu Lt o ST AIRS/VS. 

In tha design of the proposed watershed management
 

graduate curriculum, a basic course in Statistics will be 

required frc,%all students. The course "Principles of Cata
 

Base Varao;gonar. and Ccmputor Applications" is designed for 

applicaticn: cf statisticil 
analysis programs and data
 

retrievcl procr~-s. This will 
provide exposur3 to basic
 

principles cf dzta Fandlincg at a minium 
to all students in the
 

.1/°
 



watershed mat)o "ient curriculum and .enerate a rienoral 

awaroerss 
ol the utility of organized information scurces.
 

Stuo-nrs &Lili also 
to exposed to data baso/information problems
 

in intorrateo planning ?xcercises of 
courses in "Principles of 

Natural Resctrce Eccnornics" and "Lard Uso "nventory and 

Pla'nni ns'°". 

3esides t. oso training zctivities, there exists 3 need for 

training co6niry cocrdirators in two as'pects of datz base 

menzgemont. Cne is the ability to retriave 
information frof 
 [
the system. In a sI-ort courie of at laast 1"ueek at CAT:E the 

use -f the system will be demonstrated via a well documented 

user's ranu z. 

The seccnc trair ing noec is to introduce the dal a base 

design to tIa ccordinators End selected technicians, to train
 

then in date collection, use of data collection forms developed 

by project sPLialist, and the chocking and processin of 

data. This st-ort ccurse of 2 weeks could also be used to help 

the ccordinztion of data collection efforts 
in ccuntries and 

among ccuntriLs. TI- need for providing m3intan.nce and
 

updatingrmust be strongly ccnvayed during 
the proposed course.
 

Follow-up vis.ts in each co6ntry by 
the data specialists and
 

repeats of tly course will eenecessary because data collection
 

is frecquontly outsice3 tha experience of country personnel.
 

*-~(Li 



IC. E g.!trc _o~n_2 ._Oi-Q : ~i 

Tlie ntr a1Izod data b.,se should play a major role in 

training anC .rcmot ional activitjes. As an examolo, a short 

course d.velojd for training of plannor,. and decision rakers 

n ight develcp practical exarcise in decision m3king that are 

supported by cnly ccnventional data and by an organized data 

base. After the initial assignment of the problem,- raybe even 

previous nailang *o participants with instructions to bring all 

readily avaiIible ol anning docunents, i.e., maps, data and 

reports, t2a t uill be asserble, to solve the olanning
 

'proh'2em. Affter disc ussion cf the various Proposed solulions, 

the data basa/lnfornration syst em will be introduced to the 

participant Ly the specialist. 

Particirar.ts then formulate with the help of tne specialist 

specific informa tior needs. The spec'ialist retrieves available 

information ftr th? teams which then repeat the planning 

exorcise. The comparison of the solutions to the problem or 

plans rroducac .ould be a valuable lesson in decision iaking 

with inf-ormation of varying quality and can help prcmote the 

utilization ol the central data base in national proolews. 
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To facilit.itz t-e incorporation of data into &ccno-iic
 

doci ior rak-' moL1e s, a romauter pr grarr dovelopeJ by Pose 

and Greorsen (1?F ) and impleented on the CATIE co mputer 

(Rose 1983c) ,)Lld to oncouraged. Othqr s Mil3r prc'grats -xist 

around the uorlc, bLt this specific program was developed for 

FAO to facilitat? fcreslry and agricultural project analyses. 

Because of its zutorv'tic executioi, of ;ensitivity ana.yses, it 

provides information on tha impact of uncertainty on major 

mea!, of proj3ct performanc. Furthermore, this system has 

bzen tested axtensively znd been used in classroom instruction 

in the U.S. and is fully operational at CATIE's co',puter 

center. This progrzm could to incorporated into -he courses 

"Princ .:los t? fatur31 ReSoLrca Econonics" and "Land U e 

Inventory ano Pl3nning", as well as short courses for planners
 

and decision Rakers.
 

Tho sr ocz l ist together wi t the instructional a3terials 

specialist anc coMpLter center staff shou.ld carry out or
 

coordinajte the trairing of secrotarial staff 
on the word
 

processing sy'_tem tc be described later.
 

Cooporaticn in information collection activities and 



coordinctior cf thii effort .'morl9 insti.utions can cnly be 

a chiev ed by a succoe sful prcmction of the utility of a cntral 

data bark. MLct of th, in itl i- of fcrt in establishing this 

inforati on saon lo~ica ly~o 	 of ornizing the rolc and 

I 	 potential contributions of country and regional institutions 

MUs5t b I Jl i n to the hna d of th2 datz base specialist. 

Coordinctors cstablished with-n a kay institution of each 

country 	will te the priuary contact 
for discussions concerning 

the neocs ard possitle contributions of country institutions to 

the central ji to bark. The ccordinctors right asszfDl2 

I 	 advisor- conni ttqes composed of representatives of 2ll key 

institutions i th ar oxistirq or votential rola in matorshed 

man&gement zcti itics. 9(dvisory wculdThose committees docido 

ocesso rasoonsibilitioson F ;nd 	 for data collection and 

provide 	 ir-:,ut on zyp s of dzta r~edod. Develooment of 

roccrding fcrr s and for~mats should the cfbe tzsk the data base 

rnan, ger at C 41 I. Country Institutions might acceol primary 

! responsibilit) for country specific data collection while 

leaving th? r( sponsibility for collection of data of ganeral 
4 

usefulness l .th CArl E. It should be the emphasized, hcaever, 

thit initi3l burvoy of all infor'.ation sources, and 

organization ind of datacocrdinaticn the base must bo the 

prire responsibility of the CATnE specialist. 

I 

I 

-



Coordinz .t
rs sot up in z key institution should servo 3 

.1 dual role. (.r ona, they should pr2',.rc requosts for 

infc|' a-ion tcr any institution 6,hich neds this servico. 

1Their second role woulC bu to keep the dat." bank adrrinl!trator
 

advised of z r.-' watershed wan (;rrent projc~cts as octentially
 

ji now data sources and to periodically provide updat.3s 
on
 

information 
tc the nta bank specialist.
 

1 12. 

Dem .nds or the staff of tha computer canter are 

high. The car.ter's staff will not be able to provide
 

] 
substantial time in support of the data base specialist because
 

all but threeo 
porsors are, assigned to donor--funded projects.
 

4 Is,!,t ilhure iLre, h! ily desirable to contract a person who has 

exwerience a1.h the VP oporzting systom and wi th coouter 

prograrnfrin;. 
 The IEM 4331 system is easy to operate and shculd
 

require a person, fzmiliar %ith computer oporations, only a 

minimum of tine to ba able to run th? systew. 

I 

i13.
 

J In line with th2 recommondation that the data base
 

specialist position and the technical support .ould be carried
 

eventually by CATIE's core budget, 
the specialist should begin
 

coordinzting zctivities with 
other projects at CATIE. This
 

I
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,' le ,ob'c involve Frcmotin, ore,,n J.-:)d de, : coll-ction and
 

s3\orargu andi ucvise cn hcw to d a t.iin projict sp'.cif ic da ta 

bases. Th2 s Jciali3t should w..rk clo .cly Lith r. John Prne " 

fror the eriti, Cvvr-ccas Dcv- 1c:)nj.t Agncy, who is 

LA cuordinztin lield d3ta collzction 5nd entry activitioe for a 

number cf proa ects, . t Fu)Iwood and Alroforostry 

Projects. 

14. EgjQ QCg 01oj 

TI-e develc;rent of the data base capabilities of the 

watershed czeent system r auirenz LiII a numbe r of str.uctu.-a1 

chan~s in tnt oprction of th2 CATIE computer center. The 

syslerm currently is composea of: 

IeM 4!31 witn I? processor capacity and diskette unit, 
I M~yte
 

IBM 327E cpe rz .cr ccnsol
 

IBM EH09 t ap drive ?C-12C KOS
 

!BM 3262 line printer, 650 Lpm
 

6 IBM 3278 dxoplay Lnits, 1920 characters (1 on order)
 

4 IEM 331C citks, 64.5 MKytes each
 

Current computer center 
staffing consists of the following:
 

t 



Biomo.tr.4cian (Director 

of Center ROCAP Sept. 83 

1 Syst'z°s enzlyst ROCAP Sept. 33 

I M/C Operator RDCAP Sept. ?3 

Assistant Pro~rwa-nrs ROCAP Sept. 83 

1 Key Punch j.orator ROCAP Sept. 33 

I Computer Frc;rammer IBM (Part time) Oct. 83 

2 K(y PLnch OJarators GTZ Dec. 83 

I Assistant Programner CATIE Dec. 23 

I Graduate Astistant for 

Data dnlysls CATIE Dec. 83 

1 Secrotary 
 IBM Dec. 83 

1 Applicaticn Programmer ODA Aug.33

March 34
 

Currant only 2 cf ta pcsitions are funded by CATIE's core 

budget. All 
ctFer positions are funded byproject,. all of
 

which are onaing this year. Planning is currently underway to 

make at lea-t all nzjor positions part of the budget atcore 


CATIE. 
 This strategy is the only logical alternative to having
 

staff of this vital support center be on short-term contracts. 

The center prcbably can generate sufficient funds tc support 

its staff ar: to cover ocuirmeni roplacemeni and variable 

cpor-ting ccsts. Ore of its major users, thq GTZ Genetic 

Resources Project is, however, exempt tram payment. All costs 

except for rer scnne] are built into the c'onter's user cost 

strLctura. Pro.>ects are gon:r3lly charged by the center for 

all typgs of L-os. 



is Jesi-ned Io h- ndle uc to r/015 dovicos. 

Currently, t~rir.-s, - printer .tnd a tace unit ar, connacted 

to the ccrput(r. , ?o all ter, inals are occ.givd 3rd several 

The cCrput,!r 


users run the st.tl'_tical p:ckaoge 
SAS (SAS 1 9PO), the system
 

exhibits stt jrti a slcwcouns in procass1ng tim T his 

problem is rrtially of a technical nature and is ceusad by
 

insufficient ivzilatle real 
disk trmory. another problem is
 

that the 
VM/CPS Systm of jcb ard user-id priorities is not
 

being usad. 
 iAS jots could be set to loj priority.
 

TFa functions and 
proaucts and sz-vices erv..soned for
 

this prcject component uill add substantial demands fqr
 

prsonnG 
I ari cuijtd.i dnd tove raouiremenis for extra space. 

The IEM *-'31 coriputor at CATIE ,s currortly being used for 

the task of jitE base managenent. A. serious technical 

limitation i. the of ;ufficitnt central mcmory space forlzck 

running larso dzta rases. The proposed wjatershod management 

data 
base syst am cannot be Findled by the current system 

Without severtly interrupting work otherof projacts and will, 

therefore, recuire purchase of disk space. Systam's operations 

could also to ortimized by cre3ting Joe pricritias a.vonS users
 

and pro.jcts. Since user is
most access interactive, longer
 

operating hcurs could 
be corsidered. 
 ith.sufficient 
demand
 



for the systet , nijht oreraticn could be inv)stigated. CATIE 

currently dcas not zllou overtirre nayment. Shift working would 

reauire contrzcting of at least onr second-shift operatcrs for 

whom there ii nc mery in CATIE's core bud-et. 

For 3ATCh JC running, cne torminal would have to e logged 

on all the tic a to receive tatch *obs. !n the current systen, 

one cannot lot-on a batch job user-id and then disconnect to 

face the terminal. With the present and foressable shortage of 

terminals, atch jot running is not economical. 

The existcnca of only oPe tzoe drive makes data storag3 and 

data trznsfer tedious. Only ono.of tha operations, "read" or 

"write" can o perfcrmed at one time. For the proposed central 

data basq, stcrage cf data on tape to tape Iransfer of data is 

necessary. 1his oeration uill require th2 purchase of an 

additional tape drive or the replacement of the current, 

unroliable single drive by a faster tuin-d-ive unit. 

To upgrzae the CRIES system, purchas2 of a digitizer, 

plotter and trtrinal is requirad. To meat the demand for 

printed materials from the data bank as well as instructional 

materials, anctto complete the uord processing capabilities for 

the project, the purchase of a high quality printer is 

recommended as uoll as the purchase of several terminals. Two 

J
 



terrrinal5 wiji sz*rve as worC-onlry st-3tions fcr se r.. t3rial 

.staff. Tuo itioral ter.'inals uiill noccssary theic nte for day 

to day Lork ut the cala base and instructional rrat-erials 

specialist. lo officiecitly su.rort and orocfss tbea additional 

workload of tt.2 comutor crter with the addition of a 

digitizer, picttor and additional terminals, accuisition of 

coritrol unit Ls well as augfentation of processor capacity are 

necessary. A gr phics tarminal or the conversion of onQ or 

more of tha 4*isting IEM 3273 terminals intc graphics termirals 

by. fitting ct tl board would allcw ore-scnning of proposed 

plots before Lslng the notoriously unreliable
 

electro-mec-anic,'l plottors. Sraphics tsrminals also have 

Dreat value fcr analytical nork and teaching. 

Finzilyr tc fac ilitate data' entr,r d at: entry statior. 

should be acjcd to the system. 

IBM 337C DisK, 570 paytes Capacity 45,O0 
IBM 3803 Tard Drive, 20-120 KaS 13,500 
IBM 3262 Printvr, 6CJ Lpm 18,500 
Plot tor 15,CO 

4 terminals 12,COO 
Data Entry Stition 6,500 
3277 Tarminzt, Graotic Attachrent (to run Plotter) P,C00 
*3274 Ccntrcl Urit (32 terminals) 25,COO 
*Increased prccessor capacity, 2 Mjytes _2 .C0 
* TOTAL 193,500 

*To run disk, tape, printer, plotter and terminal
 

A digitI.r will be bought uith currently av.ailable funds
 

by CATIE at ar apprcximato cost of 115,C00.
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Srjca is et a prarriu" at the current computer 

center. 
 Instil1 icn of sorro additional equipment uithin th. 

oxisting facik.ities is fesjbl. It would include Edditional 

disk stcrag., a hi;I auality printer, di;itizing equipment and 

plotter. 52yrnd this, additional terminals for th? project 

should to installed in the project offices, connected to the
 

centor by czoAs.
 

The extra ecuiptrent may well ovorload the heat-removal 

capacity of tt'? single air-condition.r. No backup unit is
 

availablo in case of a broakIcwn. 2udoeting for more coclin7 

capacity is rcccrnmonded. 

Acquisit cn 
of E digitizer, incrvn.antal plotter,
 

higt-cuality lire printer 
and other hardware will involve 

negctiat~cn uth I?' to ensLre that warranties remain valid as 

well as mairttnance contracts. D-nfficulties in interfacing 

equipment mkst be anticipated and provision made to bypass the
 

absence of competent electrcnic engineers and 
systerr software
 

programmers. It be
may best 
to pay for the manufacturers'
 

engineers. tc cone in and install the equipment and provide 2-3 

weeks of detutging ano training time. 



Extra cc.n;.ut in; caracit , mairly through extr'? fixad disk 

space, shoula 3c hard i, hand with ootirmization of the, 

operating system to ccpo with the extra numtir of terminals ind 

the kinc cf w(srk which they will do. Tho cacacity for 

optirnizatior toes nct oxist in C.asta Rica. A short-term 

consultant faliiliar with the operating system sf,oulc b2 called 

in for a pericd of 2-4 w eks during th2 first year to reset the 

VP/CMS cperztinq system. CATIE should also consider training 

one of their ircject computing staff, oroferrably in the U.S. 

The prornrfa.d computer operating costs of $IC,COP per yar 

are below es.tatod costs of runnin; and maintaining the d3ta 

base and acti itios related to instruction.l mater'ials 

deveo .Pzrt. Due tc the considerable contribution cf this 

projiect to Inc coI.pulor cnn1Qr's incr sed c.n_,cit? 3nd 

efficiency, this prcject Lhculd receive unlimited access and
 

use of the conputer including fixed and variable costs above
 

S10,3CO/year lor the life of the project uith no additicnal 

charge. 

The data tase spacialist uill ccme on board 6 -months aftar 

the arrival at the prcject administrator. This early arrival
 

will provide sote ti.ne to organize some of the availa.ble 

infcrmation that stzff members mill require to give technical
 

advico. The Lpecia. ist will ba supported by a full-time
 

!l1 
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techhician ,.ncr il be rspcnr ibce f3r d t.ta base m~rrra.; nt 

functions and o date entry -orscn. T11 stjf f spcialist WlIl 

also train tni tcnMr c ,n i r A aslr c s of mvnaqenent cf an 

ir format ion .) st em. 

Dotcilec ;ob dcscrirtiors of the specialist and technician 

are shown ir Ln anncx to the proje.t p3oer.
 

To'uards the end of th2 proj~ct, the operation of the
 

date base/irfcrraticn syster shculd be taken over by CAT.E
 

thrcugh its ccre bucget. It mrans that the salaries of thv 

data baso sracialist 
and the technical assist-Fnt must be 

covr-ied os rail as the cperational costs of orovidini 

Ainfcr aticn :;rvices to the ccuntrics. This self-sufficioncy 

of the infcraztios ca.,nter becan achieved by dzvelopin2 an 

appropriate icrvice cost structure 
sirrilarly to th2 one
 

currently usec to ccver replacerent and opGr3tion cost 
of the 

existine corrP.ter fzcility. Thought (rust be given to how and 

when to be~jn to chzrge for the services of the canter. 

Initially,' to promote the utility of a centi al data b;nk,
 

infcrmation ax~aples shculd probably be provided free of 

charge. hotaer, heon specific infcrmation re-a..s s for aclual 

plannin jots are received, the introduction of a service 

...............................................
 



char'ge r-flIccIr'r r isonable realacement and ooCr!ti , cC, ts 

could be cori jvrcd even tofor. thz proij2ct .nds to build a 

small ccntiruztior, fund. O aratin,) costs wculd includz 

persionnel cc %t;, sur Iios, rrai.jn; costs and repair and 

mintenrlce. Funds gener'atcd ttrcu~h centrz1 data bank 

services rju t oe e-jr narlPd for the continud o:eration of th 

contr end rjl t? cc.ibin.d iith other ircc-e producing 

activitxzs. 1his uill reQuire a change in current CATIE 

procedures. 

TIe major cnheck on the success of the data 

base/infornztior systern will be th nu-bar of intorraticn 

requests thzt are received by the cent2r. Another ffwasure cf 

success would be the u.illingness of key institutions within 

countries tc . jrticjpte in data ccllection activities for a 

central comrutor dita ban... 

Gracuzles of all short courses, tl-a certification
 

program and 3igree programs s;.ould ta monitored to evaluate the
 

success of inc trairin) activities. For this purpose, it will
 

to necessary to estzblish an information systen including
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background jnloration 
cn 
irccnin stuients and to n.,1xniaj 3n 

updated file cn Dch stuien% , ftr their dj -arturo froa th,
 

trairiint rrc.raft. A 
survey fr-rf Shcull be 
mailed 3t yearly or
 

1on~or intQrvzls to 
forcer students and Questions uould be
 

designec to .ir insirh, 
into various asoects of the 
 r2duate
 

curriculir 
zn. cf short courses 
(o.g., hou useful sIecifiC 

courses uere, what uero majcr deficlencl's, ,,hat chan;as 
are
 

reccmmended, ttc.).
 

This foIlcw up 
uould be ona measure of the success 
or
 

failure of tn(se sassions and provide feedback for future
 

training.
 

/.
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APPEND IX
 

J)ATA/BASE TNFO,<!A''ION SYSTF-MS SICTIA, IST 

Qualifications: A Doctorate degree in a quantitative area
 

such as statistics, computer science, operation research or
 

quantitative analysis with at least one degree in natural
 

resources.
 

Trained in data base management or with substantial
 

experience, knowledge of at least one programming language, 

back

ground in statistics incl. sampling. A U.S. National, 

fluent in spanish and with snme knoi- "dge of Centr3l 

America. 

Duties: 1) Assist in stat'istics course. 

2) Teacl. course in Principles of Data Base Management 

and computer applications. 

3) Contribute to courses in Natural Resource Economics 

and Land Use Planning. 

. y,
 



4) Collect and screen information to 

design a data base management 

sySt em. 

5) Develop information request forms 

and retrieval proprams.
 

6) Design data collection forms for
 

country use.
 

7) Teach a short-term course on use of
 

data base system.
 

8) Teach short-courses in countries in 

data collection, use of data forms
 

and data entry. 

9) Provide technical advise to country
 

institutions for installation of 

in-country data base activiaties. 

10) Supervise central data ,ntry. 

11) Maintain and update data base.
 

12) Coordinate data base development of
 

other projects in CATIE.
 

13) 	 Provide technical and information
 

support advis:ing teams to in-


country activities.
 

I, 



DATA BASE / I "FOR MAT I ON S YSTIS TE(:I!N I Cl AN 

Qua]ific:ations: 	 Experience with data entry equipment and 

use of equipment; experience with use of 

canned statistical packages.
 

Duties: 	 1) Assist data base sp'ecialist in screen

ing information.
 

2) Carry our data entry
 

3) Produce reports for data base/informa

tion requests.
 

4) Handle responses.and mailing of
 

responses to information requests.
 

S) Assist in data collection and
 

coordination.
 


