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Dulin (1r7223) ir raviewing agroforestr? as a land use
syster in the tropics states “that no land~use system,
rejardless ct 1ts ritio of tenafits obtained for effort
expendec, will succeed in the near futura in the countries of
tha Americar Tropics without jnfornzd_Zezisien_ zakirs_Sy_palicy

makgrc_ind_ gceoer_losislative supcers”. (Erphasis zddad by

18]

autkor). Irferned cecision making roguires availability of
datas ie0a coilecticn and dissemination, and troining in hos to

oroperly incorpcrate data irto the doecision making grocesse.

The impcrtarce c¢f an information supportsystem for tha
watershed menesement project cannot be €trassecd enough,
Hatershed minigers r2ed to integrate large amounts of data fron
many different sources. QOften this information i{s lacking, but
more frequertly the informatione thecugh 2xistinc, is not
rcadily availeble because i€ is widely dispersed and not wejil

organized.,

In the horld Wildlifa Fund report 6n "Strateqgy for Yraining
in Natural Resourcas and Environment”, one of the mzjor gaps or
general theras identifiod was integral resourcc management
(World Wildlite Fund 1920 a)e The problem is "a genaeral lack
of consciousness of tho interrelatedness and in{ordependenco

among factors of onvironment and davelopment”.
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Training 1n tro intejral maragemant of natural raescurcos,

demecnstraticn araas fcr shoeing methods and practices and

information tc tetter focus on the problers and its passible
solutionrs stould be major perts of a project dealiny with this

identifioc gap.

Many of the benefits of a regional watershed managemant
project depenc cn thke successfdl tran;for of informqtion to
planners, decision wmakers, land managers and technicians. This
transfer rust Se tinmely and in 2 form that facilitats
understanoiry ard inplemantation. Efticient technology
transfer i{s :reacluded by many of the standard fornms of
infcreation gistribution, @e3e wunputlisheaed reports cr
scientific pgutlication. The former aro often oveF*turdened
with_tcchniCal detail if nat trivial ba?kgrcund infcrmation,
the letter cre cfter ained anly el & smolis hi;hly trained

audience or rcaches only a small audience becausae of the style

of presantaticn.
2e Ipslatutionzi_uitp_w g3¢cshed _Management _Activities .

.All countries establisbed governmental institutions
eith responsitilities for ma3naging or orjanizing resources in
the Public Comrain by legal cacree. Many of ;hose laws created
an overlapping of authority and responsibilities for watorshéd

Tesources mancjyement (Dulin 1932).
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Every country in tho.study rezion has vary similar
inétitut?ons thich are directly and indirectly involved with
watershed mznzjement guesticns. At th2 highest level tycically
9xi§ts 2.natuenal plarning cffice charged in jenperdl with all
national glénrirg needs, Nerrally, one key agency is
vxplicitly cr implicitly chergec uwuith guastions concerning land
use includin; watershed manzgement, Each country has ore or
more. institutiors representing the electric power industry.
‘These instituticns zre typically pouarful, znd as tte largast
users of water bave th2 most to sain imrediately frcn watershed
management cctiviticsa in sors csses, these institutions have
spacial depértments with watershed managerent responsibilities
sdchk as in Fénana. In somo courtries, institutions exist in

charge of water usa and treztment sp2cifically. Othar

instituticys co play a role, but to a much lesser degree. Thi;

is'not to siys that trese organizations should nat g2t invelved
more in watercthed management questicns, Cno example are the
envircnrentéi groups which can be effective in watchkin~ over

private and ;cvernmental lond-~usa developmaent prograas.

ga_ystecs/lurrant_Stasus
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3. datecched_Icfgrrat

"h gocd staring poirt for bYeginning 3 reviecu of

dvailable inventory data on natural re=ourcos and watershed

management is a paper by Dulin (19%2b) in which he raviews past
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‘3and currant irventory activities in Central Amarica. Thke role
of varicus inttitutions in the collection of data related to
waterched mencsenent problors in Coentral America is discussed
by Garcia (1rL2) anc Bulan (1§32¢). Thoush thase reports
reveal that ttare nzve b2en and aro onjzoing efforts of
gatherirg detir they alco shkou that thase deta czre tidaly

disperseds cutd:ted 3and sometimes of guestionable utility.

0f particiulery intarest for exi<ting background is the
infermation ard documentaticn program in IICA known as CIDIA
(Centro Interimericano do Ceccumentacion e Informacion Agricola)
and its reccnt cctivities in the collection ;nd documentation
of natural recources informztior in Centrel America including
cemput.rizec titliocranhic systems and thematic
bibliographise. Alreedy exists at CATIE through IICA the best
}e;ional lerary on natursal rescurces relaoted irforraotion. a
CIDIA/RCCALP grolfect knouwn as PICIAC (Progzrara de Informacion
Agrcpecuariz c2] Istmo Centroamericano) is'producing a
managercnt intormation series reflecting a batter organized and
systematic intormation collection. This series contains a
nusber cf reterences to preliminary pluns for ‘data base

managaoment.

One of tne invertory documentation metheds emplcyed is the
computerizec geojrapghic infcrration system (CRIES). This
syster proviges a systeratic frameuork for the storage and

analysis of miorad information. Eight thematic maps including
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lind uses lite zoma acologys, pogulation density, dry s2zson
length, annLol procipitatior, temgerature snd
evacotranspiretion, and political boundari2s hiave hean log;éd
into the system for aack Cartral American country and Panamnde
‘Tho system Fas teen installed 3t CATIE. In Cost3 Ricasr tha
Direccion Genersl “crestal is considering its use for its AlD

funded naturoli Resourcas Prc ject.

INFCRAT (lﬁformecion y Cocurentacion para America Trepical)
is &n irfcrraticn ard dccumentation service of CATIE supportad
by the Swiss zgency for Developrent (DDA) and gives high
priority to tha distribution.of publications. IMFOPAT also

establisned a stall collection of reprirts on agrofcrestry.

4

td

“- ustaticaticn_fer_ Qize. SasefInformation_Svotar

The e€stabliskment of a regional data base/information
system will provide one oy the importént service functions of
the progrem. It will directly sorve the countricss ledaes
«nstitutions ond specific projacts, Yy providing
administrative, social, cconomic and tachnical data for
tegional end national planning and management orerations. It
will also support vizrious functions, lony and short-term, in
*ha training prcqréns and provide the germanqnt advisory team

with backup dgets anc information,
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A numbir ¢f spacific arcumrarts can bo made in supcort of

development o1 cati base maragamont systerms (D3¥S) espoecially

for a,ccaplexs Fighly intesratsd sulject arca as watarshoad

managoment s

(1) It reduces the cost of inforration retrieval and
transfer cver "traditional” systoms.

(é) It mékes irforraticn available on 3 more timely basis.
(3) It fcrces zbstraction cf irportant information from
many sources (publicaticnss, repcrts, etc.) for efficient

and centril storage. This facilitates information tranzfer,

(4) It helps icentify major gars in informatior and halps

direct c¢ata collectior efforts into high priority araus.

"€5) It reauires systematic aralysis of major oroblemns and
auestiors tc te ansuered by data basao.

(6> It supports the st{ancarization of data collection

2fforts ard data recording forams,

(7) It reduces the risk of informsation being last compared
with decoertralizoed, widely dispersed information storaje,
(8) It tecilitetes date Guality control throusgh
standordized prccedures including orror checking programs,
(9) I} itprorts integrated planning activitios and load to
impéovec Lalance of all types of information.

(10) " It rolps integrotion of msny subportin; fields in

‘wotorshed manajement.
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(11) It.cen-speec apprepriate manacaront decisions agd
reduce tne likulikoou of foacrs, uninformed decisions.
(12) It r21ps zvoid duplication of research and data

collectior etforzte,

9. 2tzgleay foc_favedognment_cf_22%a_%asz/Inforration

2vatiw

Informztior and data ccllection and the transfer of
this information occurs at rany differan¢ levels. For ¢ .
rejional waterskad meonagement project data collecticn must
suonort the menzgement cf tre resource. Each level of data
collection rust be designed for specific levels of doecision
making vithin tte recjional institutions, i.e.r stratagic
fl2nnings mentgement control, and operational contrcl according
te Lntho gy (fﬁéﬁ}. Strateqgic nlannin; inccrporatec the procoess
of defining leng=rarge coals %or the organization. Management

involves recource allccation decic<ions. Crerational control

involves metncds of insuring corpletion -0of specific tasks.

The Manz ement Intormation System (MIS) to .be develcped
within the watarshoc managerent proj2ct must cover this

spectrur of piarning needs. It will heva to consider in its

design the ra_or catacories of MIS and their ralation in the

MIS transfcrmition fFrocess.
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transformetior process is shoun. The brocess must L2 detiveds

for the whole regioral structure of th2 watershed =anajenv~t
projec i ana ter th2 subragicnal institutional levals uwith
watershed méne zament roles. The i1nputs 3ra all dats collecrvad
sqpcarting vatarshec rarogenmant activitizse The tochnolag,
transforms tnce invertery ¢ats into MIS cutputs. The outpuitt

o may include sumrary reportss rresrammed decisionss, ¢r deciz:ian

support. The lztter are cesicned to assist decisior
processess M1S feecback eveluatas the efficiency sr

'ff effectiveness of the transfcormation Processa.

3
: In develsping a stratejy for the data base information
systers cemperont o1 the Ercgrams, the backjzround informnatioss

B providec by tte various documents tcgether with survey finli~ngs
T CCATIE, wWatcreihed Project i93%) were vory useful. It proviztd
‘ﬁ ‘ answars to enmich boy grovpe would nocd ssocific infermatico~w %o

i

what kind of ynforwztion was most neadod, to the needs for

d training to usa infcrraticn and to the priority of servicet of
i a centrsl dat:e tank.

3 The generil straztegy that evelved involves estitlishing 2

g o . . . )

] central dats tasatirforcaticn service for tha rejior with t-

j purcoses
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INPUTS [\ MIS TECHNOLOGY QUTPUTS

HATOWARE REPORTS
INVENTCRY ST UARE PROGRAMMED
: PLANNING PE=STINEL DECISION
; CPERATIONS DA~ 8aSE . DECISION
PSIISEDURES .
SUFPORT

j | _]\

!

FEEDBACK  grricizney —I
EFFEC /ENESS '

4

g

3

Flgure 1, Information sysiem t‘rans"formation process,

3 (Adopted from Kurphy, 1981)
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To sarve ¢«5 3 rcgional conter fer collaction, sto age anig ,

dissamiration of inform:ztior to plamrning officos, wetoershed

projects cnd¢ inctitutiors involvad in waterstad manms jement

activitiue,

A numbar cf -treng argumants can b2 made for 8 centrally
organized ard maintzined MIS. For one, data §olleciion is an
ongoing procets, recuir;ng cons?ant updoting of the dats base
or tases. For econcmic reasons and errecr control,s a cantral
processing unit is clearly prefarcblo. There is no inherént
reasans that lthe sterdarized data cannot resida in other.
lecations fcr regioral accoss and us2, but one ca2ntral unit
should te responsible for urdating tho data base and for data

entry into tne base.

Central orgzanizztion also facilitates méeting inforration
roquests efficiently, on 3 tirely basisz and guaranteces that
the infcorsraticn regquest is be{ng ret with latest availatles
complete informatior. Maintenanca of data baseo management ‘
systems is notl cheap. A lare portion of the costs are initial
fixed ccsts or costcs associcted with satting up tha systam.

Tho variable costs cf operating tha2 system coﬁsist in costs for
loading irfecrpation tapes or disks and for coroutar processing

{timee hith the large fixed cost corponent, oparation of data

baseo oftaen sncs strcng econamies of scilasr f.e.s, the cost por’
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inferraticn retrievel decrezses uwith the nurber of ratriaval
rejuestss, beciuse tre fixed costs can be dividad over lsrcgor
and largor ruedar of requests. This factcr also favors

centralizaticn ¢f such d3ta retrieval systers,

Tha level of technical skill reaquired from o dats bzse
mansger is Figh. Since qualified personnel is not easy to find

cantralization is recomrondcble.

Initially, the grcject should assemble and organizae
available dete relavant to uatershed managam2nt. Aply then can
beg?n the process of identifying additional 1nventory necdse
includ;rg detisions on what tyme of data to collects, on uxho is
to collect tnise datar, and cn overall prioritias for various

tyoes of dataa To &void dugplicetion, the currant and proposed

‘activities cf DCA funded INFORATY should be examnireode

Design &nc gxecution of inventories are influencod ty
enviroarentcl, socic-cconamic, Folitical and ingtitutional
consideraticns (Dulin 1982b). Extreme t&pography and the
cemplexity ¢t ecosystens in the trogcics create technical
protlenms cf access and for gerial photographby and other forns
of reroto sentir3 ard for tre desiyn of inventories. 83ecause

of socic-eccncmic problens {n developing countries, informatjion

Jathering; actavitias racoive littla public and .
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private suprort. Thz orojeact neads to oducate dacision makers

on tﬁo‘valde ¢f information by contrasting costs and dorivad

benefits. Tnis Jou will recuire acquisition of comparative i
data. Political instability end {sclationist attitudos of

countries necc to be considered wkoan integrated datz collection

a~npd, Thk2 nromotions) 2fforts of 38 c2ntralized

-

effcrts 2ro
dete collecticn, stcrage anc dissemination strategy ncod ts be
carefully desicnad to obtair thg Cooperation of the diverse
Jevernments and ‘nstitutions. One of the savera probdlers amonj
the latter, uver within countrins, is the lack of ccordination
of cdata jsthering argd disserination. Perscnnel trained in the
collection, :interpretation end srplication ¢f resource
infermation 1¢ scarce. This problar needs to bé adcressad

thrcugh training prcarars.

Ore aspuct ¢f a successful rromction of tha rezionsl .
infcrmaticn cunter is thoe ezrly developmant of a nurber of
usoful crecducts and servicos. Requests for these praducts and
services should be ret ulthoﬁt ¢elay and n easily
understencatle forme The request forms therselvos should bYe
@3sy to understend end use. OCtherwise, requests are likely to
be vague, irccherent or expensive to tulfill. 1In ary cases
response to regu2sts micht Fave to bé an itgrative Erocess, at

'

loast iriticily.

. .
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It vill nct be possible for tho regfonal informatisn camrter
to carry out ¢l]l data collaction cctivitios.

In assigning
rclas fcer dzte collection te individual courtries and
data would to

institutiaons, 3 sepcration cf rezional versus country-specific
usa2ful.
tha

<

whole re,ior uhile
to a3

Ragicnel data are data of intoras
specific

t to
ountry=-cpacific. data are relavant only
ccuntry.

In ¢eneral, thz information centor at
CATIEZ skhoulc Le resgonsibla for the former category while
countries as:¢

stae 2 rosponsitility fer country spacific data.
This separaticn canrot te mzintzined totally in all cases.

For
exampl2s, all ¢a2cyrachic men inferration should be meinteined ot
CATIE tor use with the CRIES systaem.

Wherevar foasiblo, data
collection cnculd be coordinated as much as Dossible.

Possiktly, examples cf eazh type cculd be develoged and

resporsibilities te suggested by the central unit.

.

Opperturities oxist for coordinzting data collection and

infarmation transfer in seversl ongoing watersned projectss
For exarple, the Natural Resources Panagement Project of AID in
Honcuras hacs

¢s one of its main ccmgonents natural resqurce
data gathering 2nd znalysis.

A similar component exists in the
Costa Rica BIL Froject in natursl resourcese.

¥
P



5. Eungtaers_of_Rzzionzl_2:i:_Sapk

The major functions envisizned for thy regional

wétershed.management center at €A~ 7% are;

(1) Organize regional inforaztion useful in major zspects

2f uatersted maragerent plarning.

(2) Cecign central infcrmaticn storase and retrieval

syster,

(2) Respend to infermation resvests. . B

(45 Advise countries on data :cllaction needs and bale | |

codrdinztc collection effcrts.
' (5) D32velop uniform dats recc~iny forms and train country
personnel in use of forms ard szta entry.
(6) Adviue in erganization of dasta bases of rasearch
N fields ingortant to wstershed mznanjement,

(?) Acdvice in establiskrent c= in=country information

storage and rotrieval systoms.

(8) Trzan coorginators in datr collactions, checking.,

processing and retr-.evale.

(9) Cortritute to training of graduate students and

short-ccurse participants in use of data in decision making

and plarning,




7. Pgieoniiz Ll.2rogugsion_ty_Reaional_D3ta_3apk

£

In line with a strategy of devolcopment of cseful
Productes snc tarvices of the center before asking fzr the
ccop2raticn ot country institutions in data collactiasn and %o
promoto the ucte of the ccntral data banks the data taso
specialist snculd put esrly emphasis of tha orojoctlan Froducts

considerad uscful by potontial users,

To tecilitete this rapid developrent of varzous
products, scvintaga should ke taken of existing capavilities at
the cemputer center in torms of available conputer cackages for
word prccessingy, gecaraphic information systems ana fzta base

msnagement znc cf personnel.

Follcuwing zre general descripticns of some =f 4the
possible prcaucts trat might be producad by tho regiz»al data
center. These grelininary recormendations are basi¢ on neads
expressed in the survey (CATIE Qatershed Prcjects 1533) and in

various dJocumentss, €.Ge.sr Culin (1532 brcord).

7.1 Cempylerized_Feferenge Library

) !
Initial review and developrant of a computerized

raference liorary stould be one ot the first activities of the

YT 'urfw ‘,“r ,,, "*'5" .. s “‘F
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'data taso sprucialists but needs to dbe one of the many ongoing
actrexties tnroughout and beyond the project. This collection
wouliz be & roelatively small collection of only the most uscful
decu=zsnts fcr waterched management activities especially +or
the =x23b cricrity neecds expressed in the survey (CATIE 1983).,
2nd :1%s estedlizhment will recuire wajor.incut from staff
spec:zlists. Otheruise this could become a very tike-consuming

3activitya

Msny of the doctments revieoued by the team. 2e%«7s Dulin
(1922=) and Gercia (1982), zre cocd starting points. In
addition to th2 many referaorces contained in the latter, there
ar? =zny raferencos to potertially useful informraticn. in the
"Enviecsrmental Frofiles” that heve t2en pregcared for some of
th2 Central dmericar countrias (AIJ 1930 c,d,; AID 1982 World
Wilcl:zYe Furdg, 198) v,c)e The grcject should assemble z11 this
infarsation at CATIE for initial screening aéd for establishing
a litersture reference library désigned for‘computerized
retrieva)l by gprcven classification ;ethods. This vierk will be
focilitsted oy the aveilability of the UNESCO/CLS/ISIS
(CDSZISIS 197¢L) computerizad roforerce system at CATIE. -This.
systez is currently being cempgared wi“h anothar comrercially
availasle program cclled STAIRS (STAIRS 1981) as part of
cageiry progrem and product evaluation by computer canter

staff. STAIRS/VS

D R Y (R TN K I T A S AT



(Stoerage and lnformction Ratr;evgllsystomlv;rtual Storace)
retrieves irtcrraticn from cécun:nts it has storoed. STAIRS/VS
bases this rotriaval capability on a rultilevel indexing schero
that is usoe¢ througt querizs ang premptse Elther ora of the
th or toth ot these systems will bs available to the detu tase
seecialist for imreciate use a2nd computer center steff can
supgort this cctivity. Jetsiled user instructicns 2nd entry
fcruats are oeing dJeveloged currently. Training in the use of

those systess by the computer staff is being plannade.

The esteviicshmart of a computerized referencao library
within CAT1E Ly this gpraposcd projact and other existing
projacts cddes not run ccunter to tha alraady existing services -
of orgarizaticns like IICA. For ores the systar at IICA
;6ntains only decumentation that is rejistered uithin libraries

ands therefecre, misces much of tha information produced within

CATIZ. The syster to be establishad will also servy the

zentral library at CAVIE which currently has no such

capéebility. 1lhe network establishad by IICA is also not
develaoped tc & foint where general diract access by conputer or
telapbore intc their ¢ata benk is possible., Such access is
available to som2 lirge commercial banks. IICA comguting
capabilitios 1n San Jose batced on an outdated I1EY J€J) ccmputar

are alsc far mrore limitod tkan those at CATIZ. The
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computerized referaerce library a2t CATIE could in the futur2 bo
link2d possioiy witk JICA ord serve to strergthen and

suprglement tniir furctions.
72 Pag_end. Pheso Collecticn/Zeasrenbic L2282 9sse_Systen

A svcord mejor outiut to be produced by the data
base/informztior system is z collecticn of macs and photos
useful in wetershed management. The incorporation of the
computerizec ¢eojrachic infcrmation system CRIES (CRTES 1932)
intc this prucecs will not cnly facilitate this procasses but
will allow rd;ip prcduction of mars useful for complax planning
protlems.  C(wlES precvides a systematic framework for the

storage and analysic of mapped information.

CK1LS o;ovices the capatility tc process and store
digitized date from maps. The system accepts any type of
mapg ad JnforﬁLtiwn raintaining 3 table of rows and colums. The
cells of this tihle with minimur size of 1 km2 can contain
any infcrwaticne. Ne liritations exist with resgcarcrt to the

numter cf S:,.s Ia the csatrzl bank 2y long os contral mescry is

available on cisk.
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CRIES c2n rotrieve 21l cr narts of the information and
display the recsults in the form of statistical summsries and

computer printecd raps of various scales for single ¢r ccmbinad

data., Lata witkin 2 map cor also be linked with anslytical .

packages such as SAS (5AS 163C) for more rofinad analyses.
Gerorally, tne wtility cf ire syster bacomas agparaent when X or

more maps nese 0 be overlayod.

The majcr current limitztions ot the system aré of 2
tecknicel niterec. PMaps procuced on a line grinter allouw only a
very limite¢ coegree of rasolution pecause the printing
characters cre cf th2 same siz2 indeoenoant of the Rap scalae.
For maps of a scala smaller than 1:25,2C0 (each charaﬁter

?

approxirata2ly ccvering 1 Km ), the system necds .to ¢ispose of

datec to procuca th: mép. Ttre second probler is that currently

‘map infcrmaticn necds to be ccded by hande

Codification of data by hand is a slow and cnstly process
and incrcases larg2ly the chance for errorse. Tre neads for
codificctior ¢f mapes 2re graat tecausce. many mans usaful for

integrated satershed raragerent purcossas exist but are raot cart

of the permencnt cdata base.
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Te speoc nar coucifticaticn, tﬁéncuf:hase and installetion of
9 digitizer 1n th. corputer canter is atsalitely NoCesS3arye. It
uf]i.qreatly ¢nkance the wsefulress of the CRISS systcenme
Installatior ¢f a multi-coler plotter is highly reocommended for
procduction ¢t teps for planrins purposcse Line arinter craiated
Maps can corvey only voery f{imited amount of information due t¢
poor resoluticn for ~any macs scales. Previsions fcr cquiprent
mairtenance wre imbcrtant fcr thesa jitems. Acceptability to

iEW migkt necc to be discussed.

detter coamercicl packaces for gecjraphical infcrmation
systam exist,. Strorgy arguments can he mad2, bowever, fcr
utilizing tku 2xisting system. Already exists sonae expertise

in-using this system at CATIE within the computer center and

(%]

the Cror Prcaitction Proioct. Introduction c¢f neuw systars
gcaerally reguLires considerzhla time to s+t up the system, to
tesi it and *tc cevelop user juides to aromote its usa. The
specislist coming irtc the Froject would find support and
experiznce in the ccmputer center s;aff for using CRICS. Tha
Computer conter ststf alsc is currently developing Ltetter user
manuals to cncoufq;e wider vse cf tha oxisting systen, Thare
will be no ciroct front-and cost to tha proja2ct for acquiring

another ccocmmorcial F3ckages With the addition of a digitizer

and plotter, (PIES represents » tfairly pouwsrful analytical

topl. (. IES has alco bSeen linked to a statistical enalysis
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ogckaqovSAS_(SAS 1980) ¢t the ccmputar canter, lorjely
enhancir; {ts analytical coarpacities. Ac*:tionallys, one of the
strategies of tho proj2ct tc prcmote itsalf must b3 to develop
us2ful groductls 3s soon as pocsibla, Use of alrzady

esteblished und tested capatilities facilitates this stratagy.

i

Hcucver, imprcved cc-rorziol products aro» coning ¢cn teo the
market and tfuyzests continued study of product evelutian and .
provisicn fcr ~cquiring a more flexible meopping package to doeal

with point cata and to enabdle boundsry adjustment. The

S Y E SRt EPR M L TR C oty Sn

computer center itself surpcrts thesa arsuments ang might

finance the acve to snother oroduct. It vould support both the

old and new procduct gnd help the prcject to make the trensition
to ¢ nau prc;ra& when rejuired. The prcject could, tharefora,
concentrate on develoapinyg usaful products anmd Pplay & recuc2d
role in tho irnstsllition and testing of new systems for CATIé.
CATIE cempuler staff would recuire addij101zl training +to

facilitzte & chang2 to a neu system,

There exiets a btacklog of useful geographical information

in the forms ¢f maps. CATIE, thkroucgh its library ang within
tha Cror Prcduction department., alrecady has 3 large collection
of mags. It sust be cautiored, however, that apart fronm
topogsrachic mepss, meny of tra thermatic naﬁs are based on

axtrorely skatchy ard incomplete data. In rany cases, the
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b3sis of tha informztion on tho m"aps {s aotl roevealac. Thoro
are 20¢ sets of rars which apry serth dr13itizing bLut only a
shcii Praportian of thy tctel availebls. The ability t¢ bark a
code for: tadreliability of Jourdary positians, and (b)

classificztior coulc s 2s5sential.

Some of tr2 available méps are useful for matprshed
management curposes and should be codifioed as soon as possible
ancd be mad? uccessitlo through the CRIES Systea. Thic 2ctivity
should includc the Ledating ot "the information in already
codificd PAFs #ith totier 2rd newer infarmation available for
subregicns cf Centrcol Ararica and¢ Peznamg frew 3 numboapr of
specific stugyoc, CeJar stucics carried out in Guatemala bty the
“inistery of A¢ricultura dealing with 3ricul tural
classitication, sctual land usz,. hydraulic rasourczss, climate
and vegetitiorn, and s0il units ang Fotantial of sojls
(Guztemala, Ainristeric 02 A¢riculturas 1921). Updsting of
1950°s maps on 3 1:52,0C0 s;alo vould orovicde a potential tool

for plarning end Ylars Tgnajement.
7.1 ”ﬁiﬂrsb2¢-320£393993_222££icliYQ-IQDlgs
The cevelopment of dat3 storage and ra2trieval systoms

Is the thirg major cutout te bo produced bty the specialist.

This will fequira sclection of a cormercial data Lasa

s
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manajement csystem (CO9MS) poackazer dosign of a dats tasas
collocting cnc codir; of aveirlatle information, and developrant

of raetirieval copatilitios.

Rose (1952 creb) reviawed axi .ting caoadilitias for data
base marazament at the CATIE comnuter conter., The systen
Query-by=Exenmplie or J6E (Q3F 198. already supportac by CATIZ,
is an oxarple of data besing using linked or relational
tobless This systerm was compared with hierarchial cr.nctwork

type cata bcse svystems such as  «STEM 2020, (MR, 1974) and SIR.

In & hie¢rcrchisl data bzs. designs, sats of information are
stored in a prasrrargoa hierarchy and csn ba retriaved
following tra lc3ic of tho estatlishad pathuays of the
nctucék. Orce ¢ hiercrcy is estatlished, retrieval csn only
follouw predevermirec patterns, Since many kierarchial designs
are feasible, tho2 design of one that ba2st meets thz variod
noeds of this irntegrated prcject would require considerabla
throught anc prcbabiy would have to undorgo many mayor

rovisions tkrcughout and bayond (%e projoct life.

The aother 3alternativoe {is the devalonmeﬁt of reletional
tables. Tne prccedure tegirs with establishing a sat of tables
and their specific content., A tatle is described by a unigua

name and rous and cclumns of information. A row is a set of
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lecgicolly asscciatac data olemants. Different.tablcs'cén be
linked Ly crecting tables that share identical Fey columns,
The ability tc search for and retricve information from a
comrlex of lirked tehles 1s, of couréo, the major recason for

s0iny tc compLterized retricval systems.

A numter ¢f considerations enter into the selection prqceﬁs
for a DEMS fackzge eamcng them support ot 3 commercial systam by
the manufacturar, flexitilitly of data inputs, functions {hat the
system can poerfernms, 2.3., statistical analysis snd report
uriteres case c¢f interfocing packaga with user suoplies routines

and costs of maintyining anc orerating the systen,

On the tacis of comruter efficicency (stcraje rocuirements)e
3 hyerarcnicl dzta tasa éesign is slightiy preferratle. The
inflexibility ot these types of systemss, once a date base
design bas teern chosan, and the very high cost of acauiring for
exueple systes 2000 ave arguments‘égainst their uses Systems
of ralaticnsl tebles are more flaxible and since the data base
design ¢of trae wetershed mancjement projram will undergo almest
cuntinucus zhenges and revicsionss Saelection of that system is
prateratle. -Supporting this recormandation is the consi&orablq

Jxpuertise ir the use of thece systems that already axiéts at



s
.CATIE frrouqn its cemputar ;taff and the "Genetic Projoect”
,withan thae Lupartrmert ot Crcp Production. The C3E systen i
slsc ;inkod tc the cststistical analysis sSystem SAS (193C) and
its msjcr sturtcemiry of not havi-g 3 700d roegort writor will
be ovarcor2 with the srrival of SCL another T84 sunported
DEMS. SIL ta:z all the features of C2% in addition to 2 jood

hoport eryter.
7.4 Sxprolzs_gf_lcferraticn_Tayles

"The t1ollowing are examgles of tables that the data
« base specralict miatt develcon. Tha spaciclist will design
thusa tebles enc collect aveilatle infarmation for storage in
¥he desired forr for a8t least sample casoas. In many casess, the
LSp2rialist will need the assistinca of ccuntry institutions to
ccheeck toble -entents, to previdoe additioncl infcrration or to

do the Ja.a ccllaction for the tables.
7-4.1 watersbid_Managzmeni_lpstitutional_dctivity
This tebl2 would ccntain all information relevant to
planners, researchars and menagers of wstershed proja2cts in the

initiol phases cf ccllacting information on key persons and

institutions involved in uatershed managemant activities. This

ACa /S
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table might ccntain, by courtrys, namas, addresscs and tolephone
rumbers of key institutions and persons involvea in watershed
manggement éctivities with cescriptiors of their specific

rosponsibilitiaes, sgpecializatior and other informotion.

7.4.2 Ind2x_to._Mzpbs_and_®holas

One cf the most important tools to watershed
management piinrars is mapped inforration. The bigest pﬁoblem
facing rlanrers 1s cften not the lack of mapss, but information
on where to tand thema It is recomranded that the groject
specialist coevelop ¢ data base table surmarizing all roalevant
information orn maps and aerial pheotogrsphs. This tabnle would
include indexes to ¢ collection of mraps and phoios glreoady

- - -« - o [ S rn
MALNWILNCET Cy wa

TIC%s libvary and the lrop Produciion Project
(Contact: C(r. Richzrd Hawkins) and to be expanded &s
necessaryrs &¢s well &5 inforraticn an contents, scales date of

origins, vencorss purchase ccsts, and- addresses of key contacts,

i.0./ intitutaons ard/or persons.

7.4.3 Hatersked_Cescrintion

The teloction of priocrity watersheds would be an early
task of *he projact. 4 tabulor sumrary of information on key

watershad siotld include all information relavant for tha

G



~27_
developrant ot watarshed managem2nt plans and to halpn jeneral

coordinating onc priority scetiting activitiss.

Gengrdl_Jyacrniatign:
« luctation
e Slao

e incox to m2ps and chaotos

2hysical baztures:
e« topogracty
« SO2ls, scil capatility, 1ntérpretation: potential
yie.ic '
e sotrce of water and other hydrolcgicasl data
« existin)y structuras (dam)

e rocds
Climatic_Eagtyres:

« Frecipitetion

e« taorperatire

Cucrceps_king. Use:
- voge\ativa cover

e Current yields

/:)l~/ )



% RPREICIIR I

Socisl/fcenemic:

e lard tenire
e FOpulaticn density
e KA 0Or incustries

= Itajor wyater usars
Administretive:

- raragemenrt responsibilities (agency)

« existence of plans, groqgrams, activities

. This tatie¢ can te dcsiyned centrally and be completed for
sample watarstec of each country. Individual countries through

the ccariry ccordingtor shoulc te responsible ftor developing

thic tyre of anformstion for sl)l rajor watorshedsa

Tabab 'Lacsz_uxiuzaiim

Land utilization classes should be develoned
specifically tor Central America and Panamae They should
reflect.the pctenticl of a unit of land to produce various
agricultural cndfor fcrestry crops and incorporate soil,
$opographyf riinfall amcunt and diskributionf temperature and

passitle otror factcrs. The life-zone ecological land
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classificatior cavalogad by Holdridge (1778) could ta 2

starting point.
7«4e5  katersbeg Mapacanent_Techniguas

This teble would be linked to the Land
Utilization Teble ard describa technical information on
watershed mene ;ement procedures. This _nformation should
include references it published dccuments, location where
techniquas Fave beer implemented, key contacts, and techniéal

and economic c¢ata useful for planning.
7.4.6 Jugpoctipg_Ivferrxation

Thess ors tatles of fnformation on specitic

land uses fzlling ierto tha categores aof:

a3) agricitlture including crops and pastura
b)Y forestry

c) agreoferestry

Thase tzoles shculd serve 3s general information bases for
the planner, researcher and manager to identify types of
management cplicnss 2a.G0er the species suitable for production

on 3 spacific lend 2reas, treatment raquirement, descripticn of
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types of prcueLcts ard yiolds and references to moro deotsiled
information 1n the form of specific data basoese speciai reports
and/or contaect rarscns and institutions. Thesa tabloes should
contain key cclumns such as soils lccatior, lond utilization to

link it to ctrer tatles witk more jJeneral informaticn.

The date bLase specialist will not be able to hardle the
developrent o1 these informztion tatles. The departments and
projects at CALTIZ stould be oncouraged fo develoo these
specific date tzses for their projects in clos2 coorZination
with thae waterskad maragement proiect. Th; data base
.oecialist snculd help dosicn. thes2 specific Lasas and
supervica2 tha1r integration intc the iarger dosi;n; A
prelirinary ccncoptual desicn of'a ¢3ta base for the fuaelwoos
project at CATIE prcvides ore exanple of houw grojects might

organize informetior (Raose 1983 arb).

[

8. lofcrresign_lransfer
In accordarce with the role of a regional data bankes
mechanisms rust be cet up to resnond to information roequosts by

national institutiors. This will rejuire the data Lase

specialist to:
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é) Jesi,r cdata bases ard retriaval rcrocedures.

“bB) Desi,n :impia reaquact forrs for retricvable information.
¢) Promota us. of canter®s servicoes by mailing fillad
sangle recuest forms and ascocisted information suwmarics

., retrievea from cata bona' ta cecuntry coordinators and kay
instituticns. It wculd incluca simgle instructions for
filling oLt reauasts ano tlenk raquest forms.

d) Fill requests when roceived 3t conter.

e) Deveicp a servico fee structuro.

Other f;rts of information transfer should be exolored
wheéover spFreoricte. Country institutions 2xpressing an
.intcrcst in ceveloping some of their ouwn infornstion retrjeval
capabilities shculd receive technicsl advise fraom the data tas;
7

clist. Lortsir gortions of the data base could be

$o." -

cgec
tranéforred ¢ apprcoriate installations including
micro-ccmputers. Fcr e;amcle, & relational type D3MS program
called CONJCR that runs .3 I80 basec micro ccmputers could Ye

acquired by a ccuntry instituticn fcr 3bout $70C.

Yo ke atie to }QSpond tc information ra2quests on a timely
basis arn. {c racuce turn arcund time for praparation of
documents, tne project should devaeles word gprocessing
capﬁbilitias. This involves entry cf {oxt or data via a

keybosrd like typeuwriter into a computer for storaje and easy

dacan
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modificotior ot any rejulred tirce With only minor traininj
neads and Linvestrent ty this grojrarm into 2 high quality
printer and wcditisral terminzls, this systam could becomg

functioral zt CATIE.

Tho storage of text and dsta would ba handled by the
existing compiter. The highly flexibl> word processing program
SCRIPT (SCRIPY 1979) has just been ascquired by CATIE®s computer
conter. SCRIFT coan process documents marked up with
senaralized Herkup Langusge (GLM) t335 as well &s those markad

up with its oun control uwords.

SCRIPT rac cthar aspplicetiors besides fcrmatting
documents. v can clso be used as processor of documents that
TE o going 1o Le used 85 inpui to STAHIRSAVS.

o

nfgroation_Systaem

>

9. Iraioang_for _Users_cf_ D2tz _®nsa/

In thto design of the proposad watershed managemrent
gracuate curriculum, a basic course in Statistics will be
required frca all students. The course "Principles of Cata
3ase Maragemart and Cemputer Applications"” is desiﬁned for
applicaticns cf statistical analysis progrars and data
ratrievel programs. This will grovide aexposury to tasic

principlos cf dcta btandling at a minjum to all studants in the
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watarshed mancjement currlculum and generate a genaral
dwararess of the utility of organizoed information scuéces.
Stuozants yili alsc to oxposed to data base/informatioan groblems
in intecratea planning excercises of courses in “"Princigles of
Natural fescurce fccnomics®™ and "Land Use Inventory and

Planning".

Sesides theso training cctivitiess there exists a nead for
training country cocrdirators in twoc asgcects of dat: btasa
menegement. (ne is the ability to retri2ve information frorn
the systems In 3 stort course cf at l2ast 1-veek at CATTE the
use cf the system will be demcnstratad via a well documented

user’s ranuila

The seccnc trairing neec is to introduce the data base
design to tra ccordinaters &znd selacted technicians, to train
thes in dsta collection, use of dasts collection fornms developed
by project spccialists 3nd the chocking and processing of
date. This stort ccurse of 2 weeks could also ba usa2d to help
the ccordinztion of data collectinn efforts in ccuntries and
arong ccuntrics. Tha need for groviding maintan.nce and
updating must be stronjly ccnvayed during the proposed coursece
Follow-up visits in e2ch country by the dafa specialists and
repeats of tne course will ta necessary bacause data collection

is froquontly outsic¢a the axperisnce of country poersonnel,

.3 .
cadreadd < iam sl S




1. Polu.gf_wortarzred Pacagerend_Dats_Rasa/Zspaciolisg

in.Icaipios

The coentraolized data b2se should play a major role in
training and grcmotional activities. As an examoles, 3 short
course develop2d for traoining of plannery and decision rakers
might develecp practical exercise in decision making that are
suéportod by ¢nly ccnventional data and by an organized data
base. Lfter the initial assignment of the problem, mayboe sven
previoQS mailang *o particicants with instructions to brinj all
readily availéble planmning docurments, i.e.r, mapses dcta and
PGDO}tSr t2zme will bSe asserbles to solve the planning
‘protlem. After discussion ¢t the various proposed solutions,
tho date tasa/information systar will be introduced to the

participants ty the speciclista

Particigaents then férmulate with the help of tne specialist
specific informztior needs. Tha spocialist retricves available
information fer the teams whkich then repeat the planning
exercise., The compzriscn of the solutions to the problem or
plans producac would be a valuable losson in decision making
with inforﬁatzon of varying quality and can help prcmote the

utilization ot the central ¢gata base in nationsl proolerss,
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To focilitata thke incerporation of data into cccnomi-~
dacisionr maki-3 modules, a romputer projgram developed by Rose
and Gregersen (1723) and implemented on the CAYIEZ computer
(Rose 1983c) eoLld te encocuragsed. Othar similar prcgrams axist
around the worlcs but this specific progrom was developed for
FAQ te facilitatz fcrestiry and agricultural project anslysoese.
Because of ite cutomatic coxcecutior of sensitivity anmalyses, it
provides informatior on tha impact of uncertainty on major
meas: .. of projact pertormanc. Furtharmoresr, this svstem has
baen tested arxtensively and been used in classroom instruction
in the U.S. ond is fully operetional at CATIS s conputer
cantore. This proérem could te incorrorated into “he courses
"Princirles ¢t hatural Resourca Sconomics” and “Land Usae
Inventory oaro Planning", as well as short cources for plannerg

and decision rakers.

Tho spaciclist togather witk the fnstructional waterials
specielist en¢ computer center stoff should carry ou* or
coordinite the trairing of secrotarial staff on the word

processing system tc be cdescribed later.

11. Ealz-Qi-ngnxcy_C995§ingsquio-lniérmasigﬁ

keiciexal_sng _Data_Cellection

Cooreraticn in information collection activities and
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coordinatior ¢f thic effort arorg inpsti<utions can cnly be
achinved ty a succoecrsful premction of the utility of a contral
§ata bark. Hick of the initicl affcrt in establishing this
infarmation ovese anc of lojically orjanizing the role and
potenticl ctecntributions of_country and regsionsl institutions
must ta placye into tho hand of th2 data base speciolist.
Coordinctors ¢statlished within a koy institution of each
country will te the prirmary contact for discussions concorning
the nececs ard possitle contritutions of country institutions to
the central Jita bark. The ccordinctors rigcht assarbdla
;dvisorw cormittees ccmposed of raprosentotives of a2l) key
institutions with ar oxistirg or gotential rola in watershad
mancgement cctiviticse Theso advisory commitices wculd docide
on f ocesset énd responsibilities fecr dats collection and
provide iriut on Iyg?s of dz2ta rreded. Oevelopment of
reccrdingy fecres and formats should he the i2sk cf the data base
man. Jor at CAIIE. Country institutions might accept primary
responsibility for country'speciiic data collecztion while
leaving th2 rcsfonsibility for collection of data of ganeral
usefulness waith CATIE, [t should be the emphasized, hcecaovers
that initial survey of all information sources, and
brganization ¢nc¢ cocrdinaticn of the data base must be tho

prire responsibility of the CATICS spocialist.
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Coorcineters set up in & keoey institutisn shcould serve 3
dusl role. fFer onn, they skould pr2oure reoquests for
informavion fer any 1nstitution which ne2ds this Servicee.
Thoir second rolo woul? bo to keep the data bank adrinictrator
ddvised of ¢ na2w watershod ranscement prajccts as octontially
new data sources and to periodically provide updatas on

information wc¢ the agata bank specialist.

12. Cogreiraticon_with .Corpuser_Ceptoar

demends or the staff of tho computer canter are
highe The corter®s staff will not bo able to provica
substential time in supcort of tho dota base soecialist becausae
all but threuw persors ar2 assijned to donor-funded gprojectse.
it iSl {thereicvre, hiyhly dusirascle to contract a person who has
experience with the VV dporating system and with corouter
progranming. Tha IEM 4231 system s easy to operate znd shculd

roquire a person, femiliar with-computer operationss only a

minimum of time to ta able to run th2 systom.

13. Cogceinaticn_with_Ciber_Prodects

t

In iine with tha recomsendation that the dets tase
specialist position and the technical support would be carried
avontually bty CATIE S core btudjets tho soecialist should begin

coordinsting cctivities witk othor projects at CAYIE, This
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~ole uwoiLic involve gremating orgonigcad data coll-~ction and
5torago and ugcvise cn hcw to dasign prog:ct sp#cific data
bases. Tha specialist should work closcly with Yr. John Palmeb
frorm the Eritish Cverceas ODevaleomart Agencys, who s
coordincting iield ¢3ata colloction 3nd entry aétivitios for a
number cf prosactse, e.g.rktra Fusluwood and Agroforestry

Projects.
14. PBRolu.2f.Corouter_Cootar

The develcoirent of the Jdata base coapabilities of the
watershed mencgement system will reauire a number of structu.al
changes in tne cperation of th2 CATIS computer center. The

syster currently is composead of:

IBM 42131 witn I2M processor cepacity and diskette unit, 1 MByte

.

IBM 3278 cpercver ccnsole

IBM 8805 tape drive 20-12C KBS

iBM 32¢2 line printer, 650 Lpm '
6 IEBM 3276 ¢itplay units, 1620 characters (1 ;n order)

4 IEM 3T1C cietkss 64.5 Miytes oach

Current computer conter staffing consists of the follouwing:



Tyae 22vrgca.ef _Fung fod_of_Coplcocy

} Siometricran (Director

of Center RoCAP Sapt. 83
1 Systen®s enclyst RDCar ' Sapt. 83
1 M/C Orerator , ROCLP Sept, 23
Z'Assistant Programmars ROCAP . Sept. 33
1 Key Punch JSperator ROCAP "~ Sept. 83
1 Computer Frcirammer I8M (Part timreo) Oct..83
b KeykPanh Jrarators CT2 Dee. e3
1 Assistant Programmer caTIE | Dec. 83

1 Graduate Ascistant for

Data Analysais CAYIE Jdec. 83

‘i Secrotary I3M - Dac. 83
1 Applicaticns Programmer 0DA Aug.33-
| March 34

Currant only 2 c¢f tha positions are funded by CATIE s core
budgot, All cthoer rositions nr; funded by projects all of
which are onaang this year. Planning is currently underway to
make at leaSF.all mZ jor positions part of the coare tudjet at
CATIEC, Thiskstrategy i1s the only logical alternative to having
staf€ of this vital support center be on short-term contracts.
The conter prebably can generate sufficient funds tc support
its staff anz ¢ covor oquipmen1'roplacemeni and variable
cporating cests. Ore 0f its major userss, thg GT1Z Genetic
Rescurces Project ise hcwover, exenpt ftrom paymont.. All costs
axcept for porscnnzl are bullt into the cunte;’s usar cost
structura. Prosects are qenarally chargad bty tho centar for

all typses of L4054
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The cerputer 1s designed to handle up to 1% I/0 Zevices.
Currantly, € tzrnincls, 3 printer and a tace unit ara connac ted
to the corputer, Whan 2ll torminals are occupiod ard several
usars run the ststictical package SAS {SAS 19£0), the systor
exhibits sutstartial slcucouns in Drocassing time. This
protlem 15 partially of a technical nature and is ccusad by
insufficient evailatle real disk tramory, Arother problam {s
that the VM/CFS Systam of jcb ard user-i4 prior{tias is nb&

beiny usa2c¢. A4S Jobs could be s2t to lowu priority,

15. EQQLLIQQI-E2Qﬁ§-19£-EES2-3§§2£Z3!952ﬁ$192-5¥§32ﬂ

Tka functions and prooucts and services arvisaoned for
this precject component will add substantial demands for

peitsonned ard scuiuvent and some raquirements for extra spacec.

The IEM <231 conputer at CATIE js currertly being usod for
tha task of Jet:z baceo managemnent., & serious tachnicai
limitation is %re lzck of sufficiunt central memory spac2 for
running large deta tases. The Eroposed watershed management
data base systar cannot be Fandled by the currant systernr
without severely interrupting work of other p;ojacts and will,
tharaefore, require purchase of disk spac®. Systam’s operations
could also twv optimized by creating Jjoo pricritias among users
and projects. Since rost usaor 3Ccess 1s interactiver longeor

opaerating hcurs could be consgdered. With sufficioent cdemand
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for thoe systenes nijhtt oreraticn could be {nvastigated. CATIC
currently dcas not ¢llow overtire paymente Shift working would
reaquire contrecting of at least orna second~shift opaeratcrs for

whon thare is nc mer2y in CATIE s core budjet.

- Fer 3ATCn JC2 runninges cne tarminal would have to de logsed
on all the tica to recaeive tatch dobse. In the current systcem,
one csnnot log~on a batch jcb user=id and then aisccnnect to
face the terminal. Witk tho present and foreszablae shortage of

terminals, tatch job running is not 2conomical.

The existence of only one téioe drive makes dat% stor3ag2 and
data trensfer tediouse. Only ono.of tha operaiions; "read".or
"write'" can o¢ perfcrmed at one time. For the proposed central
data basqs sterzon cf dato on tape s tapoe transfer of dats is
necassary. Ihis operation'uill rejuire th; purchasa of an
additional tape drive or the replécemeﬁt of the currents o .

vunreliatle single drive by a faster tuin-drive unit.

To upgriae the CRIES systems purchasa of a digitizer.,
plotter and terrminal is requirad. Yo megat the demand for
orinted materials from the data bank as well as instructional
materials, &nc' to ccmplete the uword processing capabilifios for
the project, 1the purchase of a high quality printer is

recaommendoed as uwall as the purchase of sevaral terminals. Tuo
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tgrnznals wiil sorve as worc=antry stations fcr secr2tarial
s3taffe  Tuo accliioral terminals will 2e naecossary for the day
tqlday vork ut the cava base and instructioral raterials
specialiste Yo efficiently sunprort and process the additional
,workloacd cf th2 comgutor certer with the addition of &
digitizer, gicttor and additionsal terrinals, eccuisition of &
control unit &¢s5 well as augncntétion of procaessor capacity are
necessarye o graphics terminal or the conversion of on§ or
more of th2 sxisting TEM 2273 terminals intec graphics termipals
by fitting‘cr 3 board would allcw ora-scanning of proposod
plots béfcre tsing the notoricusly unreliable
Qloctro-me;ranic:l rlotters. Graphics t?rmiAals alsos hove

grezt valuo fer analytical rork and teaching.
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Finmally: t2 ¢5cilitatc datz 2ontrys

ghould te acacd to the system.

surnary_ef_favipract_Neads_fer_Prajact

Isgn : Coss
IgM 3370 Oisks S70 FP2ytes Capacity «5,C30
IBM SE0S Tare Orivesr 20-120 KBS 13,590C
I8% 3262 Printer, &6C3 Lpm 18,500
Plotter 15,.C3C
4 terminals - 12.C00
Data Entry Stietion 6,500
3277 Tarminzl, Graotic Attachrent (to run Plotter) g,CcCco
#1274 Centrcl Urit 232 terminals) 25,C00
*Incroased grccessor capacitys, 2 M3ytes 50,20
) ' TOTAL 193,500

#aTo run disks ta2per printer, plotter and terminal
A digitizer will te bought with currontly availéble funds

by CATIE &t ar zpprcximata cost of §15,C00.



1¢. Cugritions_ lcosidorations _Iogluding_Staffirg

Spaca is @t 3 pra2mium at the curront computer
canter. Incstilloticn of somo additional cquipment vithin thoa
axisting faciiities is fecsibla. It would include zdditional
disk stcrages 3 hisk auality printer., digitizing ejuipment and
plotter. Beycnd this, additionzl terminals for th2 projaect
should te irstalled in tne rroject officess, connected to the

center ty cenla.

The extra ecuiprant may well ovarlosd the heat-ramoval
cepacity of tr2 single air~conditiorar. No backup unit is
availeble ir case of a2 broakdcwn. Jucdjeting for more cocling

capacity is rcccmmenrded.

Acguisiticn of & digitizer, incremantal plotter,
higk-quslity lire printer ard other harduware will irvolve
negatiaticn 4ith I8F to ensure that warranties remain valid as
well as mairtcnance contr%cts. Difficulties in interfacing
equipment mLsl toe articipated and provision made to bypass the
absence of corpctent electrenic enginears and syster software
Programmorsa. It may be best to pay for the manu%écturors’
engincars tc cone ir and install the e:uipmentkand grovide 2-3

waeks of detugging ang training time.

—



- 44 -

Extra ccaputing cacacityrs mairly throush extra fixadg disk
spacaes, shoula 5¢ hard ir hand with cptimization of the
oparatiny syatar to ccpe with the extra numtiar of terminals and
{he kinc cf wcrk which they will d2. Tha cacacity for
optimizatior coes nct oxist in Costa Rica. ‘A shaort-tore
consultont faniliar with the operating system shoulc b2 called
in tor 8 paricd of 2-4 uwzeks during tha first year to reset the
VM/CHS cperzting systeme CATIE should also consider'training

one of their grcject corputing staff, oreferrably in the U.S.

The pro¢remmad computer qperatin; costs of 31C,CON por yoor
are belcw estimetod costs of running and maintaining the data
base ancd asctivities related fo instructional materials
devei.grert. DOue tc the considerable cdntributian cf this
project to inc computaer cenier’s increased capacity and
efficiencyr, thic grcject uhculd.rccoive.unlimited access and
use of the conputer including fixed and variablo costs above
$10,3C0/yecar tor the life of the project with no additicnal

charqea

The datez tase spacralist uill ccme on bcard 5 months after
the arrival ot the frcjoct administrator. TYThis early orrival
will provide somre time to organize somo of the availabla
infcrration that steff members ailll reaquire t§ give tecknical

advico. The c¢pecialist will b2 supgorted by a full-time
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techkhician unc will be roaspensibie far data Sasze mar semant
functicns and 3 date entry corscn. Tha staff spocislist will

2lso train tne toecnrician ir al]l aspnects of mananement cf an

irforration systam.

Oetcilec job coescriptiors of the specialist and technician

are shown ir &¢n anncx tc the proje.t papere.
17. cgns;ayixz-9!-52:11;gs-QI-Ceiz-ifsgllcisrrz31Qc-$xsxs:,

Tdua;ds the end of thy proj2ct, the operation of the
date tase/irfcrraticn syster shculd be taken.over by CATTE
_thrcugh its ccre bucget. It masns that the salaries of the
data Easo specislist and the technical assistent muct be
;ovofed 3s w2l 3s the cperztional costs of providing
infcrmaticn services to the ccuntrics. This s2)lf-syfficiency
of the inforaction cunter cen be achieved by daveloging an
appropriate scrvice cost structure sirilarly te tha one
curraently usec to ccver replacerent and operation cost of the
existing compiLter fecility. TYhought wust be given to2 how and
vhen to bezin to 6Hzrga for the services of the centor.
Initial;yr'xO prormote tho utility of 3 centyal data Sanks
infcrrmation axamples sheuld probably b0 provided free cf
charge. Hhowever, utgn specific infcrmation reiqu=-s:s far actual

planning jots are receiveds, thae Introduction of a servicae
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cherja refloeiirq r;asonable reclocement and operatiun coots
could be corsvidercd aven tofor» tho projzct 2nds to Suild a
small centiruction fund. Orparating costs weculd includa
personnel ccstsr, supnlies, wa1ling costs and repair and
maintengnce. Funds generated thrcugh centrzl data bank
sarvicas rucst e edsraarka¢ for the continu2d operation of tha
center and rot t2 ccnbinad with othaer irccre grcoducing
activities. 1his will reguire & changa in current CATIE

Prococuros,

18 fyzasalion_2f_Lata_dasslflnforngtion_ dysien

The major chock on the success of the date
base/informatior sycstem will be the numbar of intorraticn
requests thet are received ty %the centar. Another rm2asure cf
success would be the willingness of koy institutions within
countries tc participote in data ccllection activities for a

contrsl computoer data bYan..

19. Sugosrct_of_ 23tz _fasa Seecdzlist in_frogran_Syaluation

Gracuctes of all short coursas, the certification
program and Jegree grosrams s..ould ta monitored to evaluate the
success of the trairing activities. For this purposer, it will

te necossary 1o 2stibdblish an informstion system including
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backszround intormation en 1rccming students and t¢c mayntain 3n
updeted file ¢n 2ack studeny aftar their dagarture from tha
training pre,rar. A survey form Sheuld be matled it yearly or
longer intervils to forrer studants and qQuestions would be
designec¢ to ,cir incicht into various asoec{s of the grzduate
curriculur &nc ¢f stort courses (e.C.sr how useful specific
coursas uwerer, what uoro majer deficliencieos, what chéngns ara

reccecmmended, etCa)e.

Thic follcw up uould be on2 measure? of the success or

failure of tnese zassions and provide feedback for future

training.
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"APPENDI'X

DATA/BASE TNFORMATTION SYSTEMS SPECIALIST

Qualifications: A Dectorate degree in a quantitative area

such as statistics, computer scicnce, opcratidn research or
quantitative analysis with at lcast one degree in natural
resources.

fraincd in data base management or with substantial
cipcricnce, knowledge of at least one programming language,
back-

ground in statistics incl. sampling. A U.S. National,
fluent in spanmish and with some knowledge of Central

America.

Duties: 1) Assist in statistics course.

2) Teach a course in Principles of Data Base Managcment
and computer applications.
3) Contribute to courses in Natural Resource Economics

and Land Use Planning.



4)

5)

6)

7)

8)

9)

10)

11)
12)

13)

Collect and screen information to
design a data basc management
system.

Develop information request forms

and retrieval programs.

" Design data collection forms for

country usec.

Teach a short-term course on use of °

data basc systen.

Teach short-courses in éountries in
data collection, usc of data forms
and data c¢ntry.

Provide technical advise to country
Institutions for installation of
in-country data basc activiaties.
Supervise central data entry.
Maintain and update data base.
Coordinate data base development of
other projects in CATIE.

Provide teéhnical and information
support advising teams to in-

country activities.



DATA BASE/INFORMATION SYSTEMS TECHNTCTAN

Qualifications:

Duties:

Experience with data entry equipment and
use of equipment; cxperience with use of

canned statistical packages.-

1) Assist data base specialist in screen-
ing information.

2) Carry‘our data entry

3) Produce reports for data base/informa-
tion requests.

4) Handle responscs and mailing of
responses to information requests.

5) Assist in data collection and

coordination.



