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Tnherent socio-economic pressures for rapid development in Central
 
America have led to the degradation of the natural resource 
base.

Efforts to date have not successfully provided a continuous nur appro­
priate technology for the inventory of resources. Several programs have
 
recently been initiated by national governments with technical assistance

from international aid organizations,using current technology, to provide

an accurate accounting of resources for purposes of their rational
 
utilization and conservation.
 

INTRODUCTION
 

The need for accurate information is paramount in the provision of a good
planning base for the rational development and allocation of natural resources
in Central America 3 .
 In the absence of such information, development takes

place in ignorance of quantity, quality, or the ecological interrelationships

of resources, thereby leading to their degradation. Such a lesson is old, yet
b.cause of disparities in developing countries, the lesson is still part of the
 
curriculum.
 

The first priority for virtually every recent resource development assistance
 program in Central America is given to the survey of the actual state of the
 
resources in order to first determine: what can be developed and how. A review
of past projects has revealed that this was the same priority accorded project

strategies in those days. 
 Yet a hard look at the current availability of in­formation concerning the natural resource base yields an observation that,

although there have been recent efforts at gathering natural resources infor­
mation, data is voluminous but is dispersed, outdated, and in many cases of
 a calibre that is inappropriate for its current use. 
The absence of accurate
 
resource information is one of the most perplexing problems facing planners

and land managers in the countries of Central America.
 

1 Paper presented at the In-Place Resource Inventories Workshop. University 
of Maine, Orono, August 9-14L, 1981 . 

2 Paul A. Dulin, is Land Use Specialist for the Central American Fuelwood
and Alternative Energy Sources Project at the Centro Agron6mico Tropical de
Investigaci6n y Ensenanza (Tropical Agriculture Research and Training Center),
Turrialba, Costa Rica.
 
3 Central America is here considered the countries of El Salvador, Costa
 

Rica, Honduras, Nicaragua, Guatemala and Panam5.
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This paper is not intcnd;d to the entiresense spectrum of natural resourceinvefntorv 7ictivitles in Central America, A bibliography of the inventories
carrl.d out in th,_ region, )oth small scale and large, would require a cartand oxen for its trrinsport. It is the intent howeve.r, to examine theConstraints which imPede inventory efforts in the region. Also examined arethe Inventory efforts from th,.: near past to the pr'a..sent, assessing theirimport nee to the dve],,pm .Ft(to regio~n. Recent observations of the actualquality of n.tural resources in the v,-nodus Central American countries and on­going inventory activit esto qualify nd quantif these resources,
providi wth2 , lais Fmr construct~van criticism. Limiting the scopeof this examination is th inrx. usibilitv of knowing all resource inventoryactivities clrently b.oinu cirr2,-:d out or plrnned in the region by the nu­merous nitionl '.1n-ornati ohl rs'miti
 

INHERENT SOCIO-ECONOIC PRESSUES AND
 
RESOURCE EXPLOITATION
 

Socio-ecrionmic und(rdevclopmnt exerts pressures
enormous on the naturalresources base of developing countries. Population rates outpacingare localeconomjic and technicl, capabilities in the developing ccuntrics of CentralAmerica. OProblms '- f poverty (ocr health and nutrition, illiteracy, inadequateinfrastructur(. -lmenities, lndlessness) culminate in social unrest. To)verCome th<- obstacles rf unircvlomof gntional aregovernmentsid]oo~fcic-ally oriented toward providing the basic human needs (food, water,
energy, aInd shter) to th-..i populace 

Central Amerleaa countrios re primary producers. Although Incomesome comes frarm extraction industia (minerals) and secondary sector (processedgoods), they derive most of- t income as well as the subsistence of theirpeoples, from tharr, s.:cLr. 
Exports from these countriesinclude aricultur-. praducts andtheir derivitives: tree crops (coffee, cacao),sugar, fruits,) ib" r, f .and rest products. The availability ofarable landJi limi ted mountainous:t) the nature o most -f Central America.Producti.-n .)f th comrodities, 'ss,.nt Ilv in plantation or mnnoculture
 sys tems, .cup, the I.ands I.et suited fr a.riculture,
most therebv limitingsubsst.n, f": ,r t- Mr1inl I rnds. As is the traditin in developingcountries, e 71"riy ; ui needs cone directly from local forests.a w. ag 


_u.,0rth- md .i :int
most: mi ,"-urco dmetic ,,ner in Central America asapproximat .ly 80G rOcent )f the households in the region use fuelwood forcooking (U2AID, Reionl. Cffic,, For Centr-. ,,meric'n Programs, 1979). Theneeod, cf the primryv produc :r economrlie s F the countries are providedby land resources Other-n ,'ds .r impoted. those of technology and 
energy 

bt.air
The countrloFs ofg Ce:ntrall. ):mni- -pproximi,.toly 55 percent of theiroverall ,enerpy ~eds From notrol,-um. 'uelw.ood and charcoal, account for 31percent of th,-,total (U2AID, Re.ocna.l Office of Central American Programs, 
1979).
 



Due to development Pressures, the exploitation of natural resources has 
exceeded the government's efforts to control it. Because of the lack o! in­
formation conc:ernincg these resources, land managers have little idea of 
where to place priorities. This has resulted in a marked deterioration in 
the resource base, Although various examples concerning the use and abuse 
of natural resources can be ex.tnined, the most serious prohlem is chosen for 
a case--in-point- deforestation, 

According to USAID (100) most government officials and resource
 
managers 
 in Central kmrica vie'w deforestation is the most critical of natu­
ral resource probins. In Ei Sqlvador for examolc trooical forests once 
covered 90-permcnt of the lan ir-a, Thi.:s veogtitive cover has been nearly
totally removed and th. lnj is now undar plantations grazing lands, and
 
degradd suconlmry growth (Eckholm,. 1976), rifty.percent of Guatemala
 
forests have .:isappc.r.d since 1950 (Brr'. an. F'or:d, 
 1979). In Honduras,
Canadian forestry tuchnicians workinq with tho host government forest 
agency UsLimate that commrcial for,.st standyU will hn depleted within 3 
to 10 years duo to ov:ro.loitation (U.S. Forest "ervicu, 1930), Landless 
subsistance faimurs hAvc ncronchcd onto lands of tho watershed serving the 
Panama Canal,duiuing ,xistinq 'orest cover through shifting cultivations
 
practices, incr:isinq th sedimentation rMat to the point that by the year

2000. th. stor:wg c arcicty oM Lako A\ljuala will havw been reduced by 40
 
percent (",:dsworth, 1978).
 

The reccnt criLsi o nurgy has caused th:. rapid unraveling of what 
stability there win i, th, awconomies of thcse countria-s, further compounding
their undurdve Lopmnnt with o.side,t dficit-of-tr-ade balances which imme­

-_diately tr.nsl...t, into sc-,ri.ng nitionnl inflation rates.. Higher prices 
exacerbate th.: .it,-nt social unr'st, reuiting in political crises and in
 
some cases insurr..CiJ.on :owa.2nmunts "nswur 
 th..s crises IT intensifying
the dvUlopmnu of ntural r- sourccs, trying to s~qucezL more out of the land. 
Priorities switclh fro, using ra:sources to provid_ basic humin needs, to 
trying to ravers, the trnd of thu hljnc. oF payment: and inflation, Basic 
human needs ta i bac. swat and the cylc is r pcc atd. 

PROBLEIS IN THE EXECUTION OF INVENTORTEM 

Existing environnunt,-l. socio-w.conomic, political and institutional 
factors influence th, collection of natural resources information in Cen­
tral Amnrica. 

Environmental Factors 

Co-ntra] A,. ric- in wholly locnatd in the Tropics. Due to quomorpho-­
logic and climatic influances a suries of complex a d diverse ecosystems
has evolved. 'iiK, c]iMoatW-soji.s, vegetation associations arc poorly under­
stood :nd the s<v.rity of thu impact oF their duvalopment can not he accu­
rately pr'dictd. M is therefore difficult to decide what to inventory 
in order to dleternina: resource interrelationships. 

http:sc-,ri.ng
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'In, observiations, of :the interaction 'between, humans 3rnd.-the trpcl ni 

&. as3' .JThe~e-x i s tia.ng dA b s fore'envi'ronmei'tal "par ment'er~S ,sUIic 

geolgic strcture is insufcent for,the, developnienttof..'ecologi 

,cAlly , sond land-managberont pracdtices that nre nplicable~ to' the 

'..
 

"'' 

Regionally rugged and mountainous topography creates problems'\ofl.,accoss, -" 

scale~ an, vertical. and horizonta.l control'. The tropical, climnate,,'createssp
cial problems for remoto sensing. seldom isthtIir 'i io 1n-ot Icast 'artialy
covered with clouds. /i." S 

Socio-tconomic Factors 

Developing countries are 4etierally poor in terms of capital Priori­
ties given other phases 1 3of developiln eas of ihrnS CI'7-onoiic, 

prsurs laeitesupport for informa~tion g.2therin activities which, 
a-re thought to be xpensive .and we on'sumning. Cu al alues hria 
countr iv'p rities to the' evlopmet of. res~ouirce~,hicimay notb 
conducive to their. qulity~and quantity. T'raditinna~l~lifestyles4 (506k0o 
cultures) dictate an "as-perceived-exploited' development, strategy hi
 
rcally in disregard of information that- admor shed 3a mreconservative~33 

approach. * ~ .' 

Political 'Factors 

-As explained, developme'nt can be dictated by 'socio -conomic prejsures 
igvrmnt a~esttn,to set. need-related policies. ee n deci-

A3 sions are usually3 m-ade, in' the political arena,,in many cases, disrcqardiig 
avalaleresource informiation., Policies 'may be fute the-funeb 


poltialsituation' 'nteegoA spirit of nationalism, inherent in 

negbos(order war betwqeen- El 'Salvador ad~ Hondura d, .1969 ractions " ' 

of opposing political' vic~wswithin-the countries,'are involved-in insurrec- ' 

tion activities'. The instability ~of internal.affairs in Central-America 
 .3 

brings abouit c6hanges in the, nationvl governmnents: through the cledtoral 
1979w'
"n
process,, coups,~or revolution (ch-inges goenmn in Nicrauain,'


.- current"conflicts in El Salvador and Guatemala) . -These oscillations in 'the
r~egional. political ciaedisrupt efforts of data collection', or~canj lead 

'5h'- to radical changes in the'orqanization of resource agencies, Complicated-' 

I3ENNETTC, et al. 1974. InteraclLion, of man-and -tropical,,environments '3'-"' 
4-'''. p.139-,182. 'In Fragile ecosystems,' evdllio of rsach.and apli 
-'cations 
 in the, nootropics"' Farnsworth,. Edward aInd Golleyj, 3rraiik't,. .edi-, 

' .tors. ofE Springe~'Y~ ~'3~W 258 p'. Report tleInstitute of Ecologjy. elg 
New York.~3 1 "' ~ 5~ j"~~-,34~'L43j '~j 



ladteurc (oicebascd'ontlditional.,owniers; hipb and, ni miliou oraraii
'ref ornhave dissected 1 into nn 

f cuttoit erpre 

~"' ~ Natiofnsm ascicus -a s~ ti nist' attitude ainong-counrie"siY 

4"'collection methodooe Meas. ind ' thods 'the collection,kof nom 
i 'suc ~s ci,0h resource' 


soo tn so, and'vetatxon A iff rocountry to country. Thorafore cooperation in similar resource in . .stigation

cr;in{' entorics is difficult at 
es t. C'.r' .. 

The aLan coordin ition of information gathering between agencies V
within the same country aggravates th compilationuuof res.. ,'maingatheringlqresponsibiliics are dispersed thruhu 
nmrus: 4gncics.

Cl'atolorical data. in' Honduras frexanple1., iscollected byteministry. 
ofigNaua Reores h oiestry Dovelorpment Corporation;ithe Electr'icEnery Co mpnny the Water and Sewage Sorice and the Cadcastral Servie.6 
These agencies, h'e not collaborated to join national network. This .
11aencyisn', i-

or prides (or jealousy is' an obtcetoteneedcoea
 
tion' between agenciks., 'Y btcet 
 h ed~coeh 

The lack of suffiientpersonnel tra.hined te culoninerre­
tation and applicatio6n of natural resources'informdjtjbii h,-i led' in-Imany 
cases. to resource development in iivacuum--not 'knowing o4h develo'pment
will affect the,-r.sources. Resource managers in develop3ing-countries havebeen led tP bulieve that: the inventory of natural re~sources 'is a' series.,: 

" 

'of projects rat~her thanh'an on-going rcs.I thc past 'inventory projects 
in... ............cou 
 s. Srequiredlargeexpendituresu;forand technicians to perform the wu-rk.' imported c
cnlg
 

PAST EFFORTS' IN THE 'INVENTORY OP NATURAL RESOUJRCES ' 
From cln tmsuntil the cnd'of the nineteenth century, Centralt , ~ '''> 

..........orica has epitomized a; region of exploitation of natural resourc esby
foreign.governments. .esourc-s's.laited were as so as perceiveds and 
were shipped to'waiting'markets in Eu r ope and the United States. With the,v - a'advent 'of rono-fructicultural systems ~a't the' tu'rnof' the nieenhcentuary, ~I' ',',. 'the,'countries were inur,dat'ed with resource-hungry entrepreneurs. United a.Ind
Standard' Fruit 'Compnies porformed lo'calized in-situ inventories in order .:.K.. to delineate their one-timje fruit ,growing dynasties. Local forest resources 
were 'exploitcd as railroads and roads were bui'lt' tcoconnect bananas farms
with por-ts." 

' 

The first"'important accurate accounting and'classification of 
 1'~ 4many of the'u in the region,,espcially soils ando 
chieved 'by 'the f.it compainic 


gather-ing continued up

was .. (UnitLed 'Fuit-'Co 1918). Although data,
 

1 until th6 Scond World War, 'inventory eofforlts ,were
dispersud in-,vairious. exploiaation lcalities., ~ ~ <~ -'~-"~~ '~ 

Personal: observ to of towr iter T(eqUCtqiClp, Hon"ur5"" 1901 



tIn'. 1946 the Inter-- Amdrifi Geodetic Survey.,was cro.ied -i a sseial
 
unit: of the: 13 Corps of E~ngineersto E'ssist cartographc.,agenco.e ',
 

~.~ SsLn procedures, (Unverferth, 1963). projqct ~ 'Kvjr~ldcha itiandardized .This ~ 

most importaltinandnghartsprovidingUsteg and:horizontal' .citrols "brial ,tun
s vertical pho 

~ tographs _.and ,bs maps upo' ich all othor natural reource mapping ictiv.-"'~ 
"'d h2 program is just' nowreac'i itsteri ,rtirams . . 

-'with the fina,1 .50 r0o tp~ographac shes"urrety being Orepared 4 

Hondl3.ragsby the Honduran Na.tional Geographic- Instit Iute.' 

1gelnorighn?"onae .1eo~'n

Withthe. first' accurate b,-ise map being procuread for Central American
 

countries in .the 'early 195 'othor'organized 4natural~ resource inet r 
wore mounted 'with thu ,i"sista 'ce4 of ihterr:,rati na~l~aid organizitions,! especial. 

. ly the United Nations~ Food and' i culture4 "Qiganization (PAO)-, and thed~' 
Unitcd States Agency, for IternatioM1 'Develo eint o(USAID) theDeginingin 
arly 1950's PAO initiated an.aid policy- orienting techic assistn u c pro
 

grams around the,.4devollopment of forest and agricultural resources ( AO, 1968).
 
USAD followed' suit in thelatc 1950'swith alass
 

(Inter-Americ Isi of' Agricultral9 Both of 
those oranizl tionE provided assistance at intitutio l yet' on pro­
jectswithi localized focus. Thus, verylittle resource information of 
sufficient coverage was procured.
 

itwa.ts 'tho Organiz-ation ofI'American~ States (MS\) >that' nado; the f irst'' 
mao ttemt to consolidate natural5 information'fr' each" 'f the- 4'esources 


countrlosfof Central America. OQAS'throg t Pan.-mrcr Insit' 'b 

Geography "and History (1953-19 6 cop l d ei t n information concernin
 

topography, soils,' geolghdooy meteorology,vcctio n huntind" 
and fishing resourcdes for each country and furthei. suggested the c drin 'tion'",". 

The 1960 s brou'qht rbout a new focus to assistance proqr:ans as organiza-'"
 
S tions realized' that thc- lack of 'information~ concerning nat lral resour'ces.,wais
 

a 'mjorobstadle in their devaloipment. . FAQ in~7collaboration with2 the United-
Nations Educaition,' Scientificaliad Cultural Oriqani aion (UNESC) iitiated 
its Si lpof th World. Project in 1961. Soils ino'ito I olce 
from existing sources ind extraoae f 'h Central'Aiierican~rgo i h 
early 1960's (FAO, 1965)'. The' informration wns then tra~nscribed ,to the P'AO' 
soils 'classification :a-nd~publisod in'1965. The soilsiap is still, the only 4 

regional study of 4its kind in'Contill'-Aerica arnd is gann ouaiy(s. 
aplanning:4 tool, eas fissaeiwvr( -4 'QU,000) n"' be' "b'
 

considered wrhhlasalcldvopettool. rPAO also. sponsored a
 
land-use caact'study for te',qn PahndVnder Sluis, 19'4
 

0 0 0 scale of 1:1,' 0 0 0 1* b~ased prinarily. on soils classifications.A Again due0 toy 4 ;>4'i" 
'44" * the small scl shtudy has value nyasc einl planning tol 

Holride,(1978) d&eiied a sy'semL:i h 1950,s -to: clas'si fy the com"o 
enirL'nmelnt ofth Amorican~toisb cl ci associations. The sytcn 

is based'on'a hexagonal matrix schemratization. o'f the, climatic factors-of bio-4~V,~d 4 

~"~ temperature (tzhe rainge of t~er -tr Critical ~For' a cortlin1 'vogetntion 

444. aton Tuiiiula ~ '~ Honduras,>"'4 



asocaton peiiainaldotta.,evanotrans iration, Latitude ad+~~

-altitude are also, co'nsidered 'in te. system', ,thu~s comenstinqfor differncer
 

l~iHith- Fait' aiiY.olardayereic pressure.* The sse
 
SJmj-has recently zound wide.-acceptanco, ifn ,Ccntral~imverica 'due to its nteorret


itjon-'of, rather simple pararrmeter. to -class if ythe comp-.lex tropical eniomn

;L into notential management,,uni ts. Ohreftsat cnoiaig xsi~
 

information produced sevcral resourc giesincludinc an annotated-index to~ $'k
 
ai htsanid topographic riaj s'f tlie r6gchiij (01.S, 1961F)' .
 

The miost important. contribution -of 'the decade was made by USAID 01965--.' ~~­
196) the-Permanent- SecretarIyfor the GeneraJ~eJdi cop~tion with 

Ce{ntral American Economnic Intc Iration,,which published~a natural r~esources 
aasfor each counitry. Existing information was collected and updated on 

natural resourcas- usn phoogamli tchi~d and fieild wrk The atlases'' 
contain -an excellent collection of -smtall-scalc' maps (1:1',006,000) for each of 

4 

44 the resources as well as -:inotations.' Various: other inventory. activities 
<~taking 
 advantage of the eve r increapiotosvraonof ai 

throuahout the, 1900' -Afnd into 
­the' 1970'ss~rviding stili~ nore information4 

of greater detail, os]eciilly for soil and forest resources. Each:of-theV-~ ;V

countries of Central1 Amii_-rica -has published1 peidi tla.esbaeoncsu 
and other e>:isting data, There is alsoaalarg nmber of maps concenn 
areas of special resource significance (.; mineral. outcrops,. commercial4
 

-o'timber) -and arc-as f~agricultural~ sinfiac su asvalyfo (Centro 
Interamericano do'Dcocumentaici6n c Informacion Agrc6la-CIDIA, 17) 

CURRENT INVETNTORY ACTIVITIES '' <'195 

Three events that evolved in the late 1960's and early 1970's influonced 
the inventoy'of natural resource -informa~tion. in Central 4Anmerica throuahout

6he last decadt? anld up to, the present: conri fo th nirnet,"h e 
vcloprnent of remnote . satellites and tho 4,evolution of computerized,4sonsingf rom , 

-finformation management. Althouqh thes tos'a miminpact on,-­
r'esoiirck inventories in developed countries such as the United States, they l 

are only recently findiLng application in Central -America'through technical 
assistance 'and tra~ining pr~ograms, 
-

th nvrnmn
 f or corninn 

tored-:in; order to.,manage thorn correctly and prevent possi.bly Irreversibleaad-- 4 ~j<

4-44-44-44-verse .socic): economic as well as Ienvironmental impacts. The Aznrican.'tropic. 

(inl~dingCentral Amrica) liias been viewed as possessifng the-followngchar-f4'44-4
,ct(.,istics in.a~44 1974: , A i~~ nris~nhmnnubrK 

4 4 

wihnafrmwr of limited resources, b), a concomitant 4 demand for. foodanother,.-resources within the trond , 
4 C-f th huaenvironment to, the. extent' that nyfr1-l: haE cotmor~r 

4
 
4~ 4--44f'4 
 )nvironmontal problemrs are more-critica1 1in ceveloping countries o9f 
th4.
 



4 4 -~ 

tropics~than {industrialized 8,if thsi ei V.mnsof 

~tec rl1:'Assac orqani tions, an~ inter&,sL was kinl d for a idecmlt 
stuy f...hd chancjinq ien1vironm(_n1t.~. 

'FAO,cht~inucIt assistance to dcvcloping cut-a n ootyada, 
~ricuitural projects1hdt iz~paiidcd offorts to betterassssthe imP'acLs~>Q 

o~f these Qlvelopments bn the' environment . USAID amnong othecrs s~noc 
std'to again comiloexis:Lting zo5is data' ind&scrutii-e&ntinl istitu-I 

Stional capabilitie , in~ordur.toi eventually d,'volop~ asystemn of soi anl , 

~~ which would fra:cilitaLo the~transfer-of interr atcR iaae e i ~ 
- ~ within the region, (flazan, et al,, 1978) >The liezn~clgca in'ls, 

fiation'developeid by Hfoidridge- (1979) is becomning more widely recoqnilZed~as<4 
a Potentiali land manacc-mint tool'.: Mlaps. of tlie cl assification iich~e,!c-. de­
veloped 'in, the~countries in' the 1950 'sare -heiing. updaited on, ar iarger-scale .1, 

oYht(1 :50;000-is con 'a, good SA wasidered lanning -formiat UID instructed 
by Congre~ss 'to carry ,out country speci'fib studies~iiV order to identify,%! Cijor, 
e.nvironmnalian atural.resource problemrs in developing counri6s nd..the 
,ability of local institutions to solve theseproblems (Blake et~al" 1980)< 
These "onvironniental, profiles" are just ben rprd or th Central Amg'­

jrican countrios and will include th-- compilation of- ;existiflnatural resource~p 
data. 10 The profiles will bc- used as a basis for .deve&loping- future; US ID "pro­
girams. The Pan _Amca.rica-.n Institute of Geography andHistory, is assisting in~m 
the publication of §periodic "uds.f or investigtor ~f0r!the Central .Ameni­
can countrios_ (Instituto Geogrtifico Naciona1 ?de, 'ic,1977)Cot These~y>
 

-- guides consist: of an anniotated bibl'iography of' existing natural resources in­
formation in aach country, miaps and air p~hoto indexes, etc.
 

Remnote Sensing from Satellite 

'ThTh. advent opf.satellite imagery as a resource: ivntrtool Ms only',.­
recently. reached Central America. Althuhsvrltdisn plo:rjes 
were care u'n h ein they had Ilittle applicability because, host 
governmenttechnicians knew littleabut, the technolo'gy, did not, nw ho to 
interpret it,>lor did they know.h6oq-to apply it. Remote s~nsing as the n~ame 
impli~s, has the unique quality of not buing limited by land obstacles (topo­
graphy,,limited access), satellito imagery being no~ different from aerial 
phptggqraphy. Aerial photography; hoevr has always been a ne~cesary, but-o 
pr6'1ibitively expensive resource -inventory tool for the capital-poor Central 24 ' 

Americ",nconties. Coverage by air photos is usually only a one- time affa'frl 
ofm " I I paiteoorahic
 

Partial; to~l6q-ilizod-exploiment r'as ii~'tl c, conres o
 
maoth,>ai~fconrIs a dboly. onfce, ba~ck in thje days' of initi-----grahi
 

maaiq qip ldcarilpoos alt giv'e ' n accurat"&view .of 'the,
 
.'. ver-changing' status- of, natural r6solrcusof the .rcgion, and for that.t ictter"33
 

wecre P6rha'ps nevzr meant to."33, 

BENET' CG' a 1 L.o.).cit 

T-- ,.J 1901 Pesnl<'mniain Troica Sciences3' a 3o~ 


ZADROG ,13 LnI'. rontnalcOfniuicer.191.on3'alconlni3'on 
-T0AID/OUJ Guatemala.'~ ' 



In th d6 .vbomn . n4p 

dQ~~~eriorating~ ~reorob'-b 	 ~ onv m'rsr 
i isa sluc,.yneesay 

mcdi m,:for hu-d~nm rc ouros n Cci~t .al P, cic~ 

it siA,.i maing
CntraluMicrofr, dyic use steir' trInd 
ty dtrior atng reorcmocbse absiologtonitoviou countries~ 

ofnLu.rsources moit1g. UST=ca~ 

began a pilot study 'in Costa Rica in 1978 to test the appicbilityof.of
Various combinations of~romot..sensing. tools. (nfra- red aerial photographs
~and landsat, imiagery) inh Cen-ral. Amrc (co Dee 

U$1A TD is currc-.1tly at',emptinq to- combiine i t., a'is tance ;efforts with an 
on-going projiect ofF the Inter-American Development BafnkA (BID), to*carry~out,,
the~same typo of technjology tranlsfer. The DID projeclt~ "Land' U~eL Elvaluation
utilizing Remotc- Sensing. Tochnique's" was begunv in, 1980O in collaboration 
with the Costa Rican Geographic institutc'. The. objectives of this 'combined
 

S effort project- would be. a) study'areas of, agriculturai, 'minoa I and marine'~
 
resource importancc, Kb) the inventory of forest and wae resources water-~
 
sheds, c), the. creation. of. a purmiI nent systemn of. remoto sensing to achicvae
aand b), d) the u~pdaig, irtcgration and -dissemin tio ofinrmtn 

Ape rtinent to the dcvelopment- plans~of tha coitri ,es 1,-, In--theo-ry the pro-jectjLF$
would be carri,-d out in1 coordination ith the gjodetic- or geographic agencie~s
ofcrci fthe countries. Th rientaion~ of the project will! be' more~
 
dcutiqofcrrent lan~usa. incorporating m~ecnqsait ai scale of 1 :200,000 to .l250 000>rInfrar dabil I gphwod

then be used in comrbinatio n wihgruaertinfria1 phtedra oul
development or~ conservationi ithe odtrrinuoiF'6cedaeasf.' 

~Another syjtcn uo. ng satellite imagery. as a, basisF for resources data- w 
S;: fcollection h,7's been dcivuloped i -the,International Center- for''Tropical.Ar~ 

--Culture in Ca 1 , Colombi (Cochra:n&>e,t al1,--1979),, The s* ste-m Uses rlandsc'ti 
F Fimagery to identify land-for.ms, hydrology,'aid, vegetatio I the study area(Tropical. Amenrica) . TI--h. s inforMa tioiniisi combined '~With that of climate anrd 

soils,' and codcd into ai comnputer data. baink and is'Lintended :tob usedto,-j 
analog orurosplasm based technlgfor, the -impr6vement of 'food prdcto intetois.Atoqthe pro­

ject- has m'apped over a ilo etrsi aimrc ic,igprof
SGuaeaa tth 000 clfudigp~lmshave. ,ha1ted Iits~I1Oj&00 

2planne~d ,coverago of Central America. The, systems 'minimum geographical r 
4A 	 solution, five iininutos latitude-bv-fu roinuiites bngt (roughly 68 square

kilomeers) is dfi'',Piy , I+ii tothe systems-'app2ccbility in Central'
America when conisidering the, rcgi ~~mutinotis 'terrain.;'F ""< ~ W 
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Computerize:-; Inforr..atioi 'anao.rent 

i'::'
c',l,~.i.,o: earlier, o:e of te problems in the inventory of natural 
resources is the limited .v,.aic0,ility of e-.istin informacion. If information 
is uisloern.e.d r;houghfout v.iri.u2 ,r i:aciols wsithin a country, its collection 
is near i:Tosnibir. ':e x-ount of infori.ation can be voluminous on a subject, ..ut !,ecause o' n-our cata iwceunc.ay 0e lost r forgotten. oit 


FAG, <.''.:T in 197' oroatly
am] !: SA;j, th are imjproving collection, documenta-
Lion and d:i.sne:inatin of' natural resources information. 

hot; )',eon neranni-l loader in the manac,gnent of natural resources 
information dovelopinq t ie YnJernational Iystew !or tile Agricultural Sciences 
,.idT'chnolov C:GFI..) in the late 1960's for tie docuentation and dissernina­
tio of inforation. T...is comrwuterized :;ysteu iG tied-in with virtually every
other r(;latc.,e infor, ation sekrvice in the world. 

ne uA" Trourh its Inter-A rican institute of Cooperation..for Agricul­
tutre (OIC1 ) s loi 'eceni .)t the. forefront i:.information management in the 
reifion. It." rO.n;. lilhrary in '-urriala, Costa Pica holds the best collec­
tioli of oatural resources relaiud information in Central .arerica. In 1970
 
1ICl, croate; t." Int:r-,..ricon Center for Documentation aiiuInformation
 
(C i.', 1 7 The <j!ectives of :,tronycmning "-itin American information
it' ,t: 

-ysteCes i-n116 co:3clicatng thii, in tue Inter- Arierican , gricultural 
 Information 
..'5 t.,; (A qLrT];) tit thlutlnational level, The s'ste .is essentially oriented 
to a(iriculture and rural dc1ve.lopiment. ,xGtJLrkL's ongoing activities include 
the Cololini1ation and Oi.2sesn.iration of existingJ infornation withiin a standard­
izeod frar,o0] , ril tIe trainilg of per.-onnel at national ind regional levels
 
to achievo thle ,e1i n)oss.bir o of ex.istinq informiation agencies. .AGRINTER
 
eriodicall,,'t,;u>,-,h,-:1 
 us fu! amnnotated rblIoqaphie! on infor:-.ation concern­

ing agricliturie, e.tural resources, and rural dewlopf.ment and is tied-in with
 
several oth',r _ifo-rjnation sykstenn<, inSinci .GRIS, ".Aici permit orldwide
 
comunircat-on.
 

IICAs (19"761 in collaboration with UZAI) initiated their Agricultural
 
Informat_-J.on 
 Pr'ram for tile Central imerican isthmus in 1)76 to furtuier the
 
efforts of IICA'-CIDI;.. 
 This program initated a regional computer-based data 
bank for IICA in Sani Jose5, Costa l:ica. :ith the cooperation of various pack­
aged computcr prograii..-; (s.;cii as the Statistical Analysis Syste.:) 1ICA is able 
to manage and statistical., dnaliz,data as well as call up special data for 
toie prei)a]ration of rejorts (Garro, 1.)7-;). "his system is being incorporated
into the ,.WU'iIYR .rog -an. L'erhas the iost promi;sing development il computer­
ized inform.at.ion raragement in terms of natural resource inventories in Central 
ium-erica is thie incorporation of the Comprehensive Resource Inventory and Eva­
luatio.n Syn tewi tCRIE;S) into the IICl. system. ThIis systen, developed by tie 
U.S. De,partie,iut of Agriculture .;itoi the University of iichigan is based on the 
computeri. -d r'nagehient of existing data and information of a geographical 
nature. 1n )rxratin coi cerning natural resource-{ is geograpliically coded into 
the compilut :.inufrgrid-.cell idertification (Land Information System). The 
geo(ra]hica] rrid i. set: u1 on a row-colurmi oasis, using a resolution factor 
of one square kilone ter. Depend:LngJ on the types of if ormation fed into the 
syster.,, (>TI!S i .ble to produce! a variety of statistical analyses and histro­
gjrarici, arid can he ndapted to produce computer-plotted maps for areal 

http:Informat_-J.on
http:v.iri.u2


analysus. Tlie syste'm can also uLilize directiv tire data from Landsat tapes.
,Auatation of thc syste is still in t:ie formative stage:; at IiCA. Its suc-­
cessful im)lementation will depenc, on future monetary support a:t, its accept­
ance at the nationa11 level. Current plans are to develop CI1ES data ,anks in
each of the Central ,:lericari countries initially comprising asic physical arid
cultural resource pararreter; (climmte, ecology, population, density, land use,
etc.) to le useC. in regionol develop.ment studies. 14 

Trainiuc; 

Perhaps tihe most important aspect in tiie transfer of resoirce inventory
teclhnology is training. itost all past and present tednical assistaince pro­
gram- hav, (or liad) a training clement. ikreional schocls and universities
 
have been creat, d for timis ex re,;sCd purpiose. The Pan-i;u-erican Agricultural

School amnd fjatioral Forestry Sciences 'chools 
 in Honduras and tne t 'ropical Agri­
cultire ,;arc an] .rainingi Cntc- (wf"'PL), in TurriaUha, Costa ica are

prime examrples, in tie vist, ineffective te-clnology transfers were caused by

the inappropriate orientation of taining }roc;rar-s. 
 when students are sent
 
to foreign countrie,5 for (n, traiiL environment is usually ,juite
the workincl 

different from that in t-,eir hore 
 countries. .iany times a group of experts

sent to a countryIto perform an inventory an,.' incorporate national personnel,

simply worked over the iieads" of thieir counterpa rts, leaving the inventory,

out not le aving tihe technology of hc; to 
l, i t or how to update the informa­
tion. The priority tiien, is to transfer tihe teunology so that n.ational per­
sonnel can 
 perform tLi- own inventories. 

IAo as en !.roducJimn use ful mannuals for Lue inventory and management ofspecific resources. 'Tlie organization started the ,4ational Forestry Sciences
 
School in IlonIduras, a rennll, i::r:ortant technical training center. FAU

develop"ment 
 proc;raii; usually iave i.ncorporatee a training element including
scholarships to forei gn unive rsi tic:!. P ersonnel from separate national agencies
have also received P,1VXoassi:,timce in smort course:; and worksnops. 

:/orld P11i11. f, i'uno ('380) pwul].ished a strategy for the development of
personnel and 1i1stitutions:; of Latin vmuerica in natural resources and environmren­
tal mmanage;.ie t. Jhu s,trategy is oriunted pri rarily around the establishment
of sub-regional and :national training institution,;. Suco a program ,iould pro­
vide recipient contries with participation ifl the ordering of priorities and
design of the proira: and training at decision planning,p:,kinc; arid managehentlevels. 'i'he liatural -,esources Unit of OAS (1'.t) ceveloped a technical train­
ing program in the late 1960','; to assist OAt mc;:ber countries in the evaluation 

13 
Garro, A^ varo. Information Specialist. 131. Personal communication,
Instituto :isterarnericano de Cooperaci6n )ar 1a Agricultura, San Jose, 
Costa Rica. 

14
 Ibid. 
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anIId de1,vi101mien t- 4'e-- - r- 1 atiu4 rEI-r so u rCes ie out comfe -c the ~or arJM- a an7 
excellent hanok Sec iclv y' 9 cared to the" socio-economic 
ali envioniiintalssituation~s in Latin-,1ineica. ln-,neo ecnd, "national personncl' 's> 
Should know no ny oi to peioira inV~entory , utA ;also' hi ~to use'sit. T"Any! 
assiltanceprbocrarm should i ncorpu rate host~countiry, agncies -andpersonne a~s~W-

fu1 -;;pt -ntsint cleig of invntoies' tecliolog 1310 l be 
-'UT)t ic ip h e arid 'the 

adpetasfrLote'0 for5' it 

CONCLUSIONS AND IU!FCO~f1.EDATIONS 

SThe current sitution, of natural resource :inventorites in the: de velIopin g~Jw< countries 'of 'Cc ntr 1~-c~~c an e de.riedin one woad-dereloping,"/ The~~'~'I' 
b-<"- nd ,unprecedented deiarhds on r at{ural -resources arepaffect-~' ~5.urgeoning 'population-


~~''- ng npid'cdterioration 'of'5 the resource base.- 'Pa tffot at inventories have~

-ben ineptin poi Iin'g laLd iaigr 'with appropriate up-to-date .in fo'rmatio n
 

so dosperatoly needdic 'to~dvlp nmanagcmient strategies- for' optiimal,,allocation -v

and utilization~ of 'resources. On-going 6ff-ort -j to-Utili:e-tho 'interpret at'1on ''?~5 ~v 
of satellite: ii(gry 'addionddt :to ,the, more convenb~nl tdin.inl tehiques o-iiaerial~j

'~&~hoo'reconaissance ndround-truthiig offier-, an -nxpensive-, c)or e flI'xibi1C, <5 
-- '""'techniqjue to inonitor the dynam~ic state <of the rcesource. in V'5pinb'asc2 452-' 

conr(.s The docurnentation and disseinination of informnation iSssu a to 
'better, uxnders'tand'ai.d utilize natural"-resources. 'The folloing1 aro recoinl-Vi

ations on ntrlrsource.]c.)'% based the, curren siuto o mid their inventory<. 
sin 0O.tral' Amrica. Somre of the recommenrdati ons are 'only to orphasi'ze the--''150~ J5 ~ 5 

iiprac f existing program w~hi-le 5 others- aire'sq tosfo u (n 'pio7 -s ''" 

gramz3. ' ' .,---"s-

-~'. .1 A land-use 'clpacity 'classification appropriate for Tropical- "'A)'--a
*-houlC t~

Ieadoj'ted by- the _bri i-s" rjS and"2-..countrieso~cnrlAeia n initialy "'"""--' 

A'5 as of priority~areas of developr.rent and protectioil"5shi6l& be- prepared 
V55~ a. slcale of, at, least 1 :510,000. ,'Such #~caii~tin'wudprovideY 5 '"''i 

a-lndmaagipn~tfrinwo'kwithin which invcntori.sx of. r~source Ie- E!-­
irvenit. co'uld be related 'and quantified. 1< :rleas A"'.. -Iipincj of,.other would 
Uthe.,h fo -. w. " This classi fi cation, standardized, th roughout~. the.' region,-­

'oudfcittjedoelopiiint ofC' analogs of similar land caracIt,ri s -­
ti cs -allowing5 the transfer5 of. mdnagment technology 'fr.om areza to 5~a(Dj 
andA ountxy~to country.- "' u &~1' A"'-5 

~1is't~5iht -ina~ and, rosouxce: ianaaers ,should Participate in, the, d~ign
of~iventry sothat~infiiption generated 'will be used and'55not "'5

pogru~ 
oetproducodslonly' for ibar proses A 4utilizationRsources andcosr 
vation, str'Itygius Vshould be de~velopiedc sI a guide to ipaaii~4'5i~ 1.~tx '"' 

the do-rrn~o of p a~riodraaj~~it i~s SateI(~llite i''d5 -conty i­

for____ o'5f'.'ilinIVenorthisif~ ):I invove ti 001-'5itc:1itingnd ptaniej ic 

'j S ' 4, 4-- 155 
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r tnddio ual tati ed Wat r.lrebo rc 2rn x-n 

tuon ucn fordGuse in atvc deeomn arI I eIn at ;ig ite k1 

riai ppotoom:ipping anc2 grouz-iW;tudies~ 	 would&be arried,tout at scalcs{~ofrom 1:10,000O to 1:5b~,00 as dictated by th~a t 

~ Assitzuico for u iplementat3.on of;joath levels' of inveritorio;sl should
he a1hrqvied,,of 5dntresUc ri t' ,g'odticor naturalin thie ' 	 hnriona (2in1~o ni 

* ]xis'tin"j-Inf or'mation and docuintation~agencies ,shdould exp~and'tieir scope.to.~i~. inclu~de more resourcos-related se'rvices1 -seajnCIe are at,. 
present; more agriculture oritented).~ prtnhrdzd

methiods sh'ould be Integrated' into iiiforrntionIgnce at (a fitoa, leiiand be interconnected through a ' regional agency Ainfco mati" 2' I ig
~ 7.house"-
 should 'be created in these' sare arncies, in each cunitiry",and sh'ould<~~-­
compile and publish at 'an 	 inttervira of appximae y,,'everteeyas Mnotated biblid ilocrrapl i 	 anoi L~tre easa­of pertin'ent existing reore!ifrai for 
useiyk lyme studntes investi.gators land managers and'devoloprs 

{ 5. 	 Traininc for pupsso apxopiate ~
 
cilrried out in 'each, of 
 theo respective countries Iusing at:"hands-on1 ~at)proach. A resour~ces invento 	 4~j 7~L-,tn proef craiy tiI~h -ingqncy of~
thc, Organiz,-tion of 1Anirican States,to - ovidu 	 -hould be dispatched to 0ochcontry th'e nriecessary tr'iig 	 shoujd beManuals d~l~pdii2 
corporatinc 9a1J: applicoable apprpit invhtry hniq u es . ,Triihqi
should be provide'dat both tuchniccl, p1annirig :d m'di ' 

­

levels. Invontorijs, should~umpyinformation 	 tnadz chiqotofilattransfatbt peloytisand aiing t f nfhrmquos ncofaciitat
montaftion and dissemiinition seco:&, b~eshould carried ou1t' inl similarfivshion. Sh rt courses and.' u b rviedprodc 0 y>j"~ 

", 

national.,amd regional, levels 'to keep 'tecnicians,'9on 	 planners, and deci­sion mokoroa of' ch.n~n tenl s 'to 	shareI xoincnd 
to cain- on intorchange Of feedback from other 'countries.~'~ 

Finally, the. most ipr thoughtt to keep imi 'istato Lh 'I­potne faccuratc' infornvaticjn to resource mki arje rs*> 
I -I ', ­

"Because 'the 'health' nutritionan :gnr:. wlbeing~oothQ poor mn,-ijo-ire'tl,ritar'ietydpnear, dl aden o'tI gzt 'y~ dncp~rouctivity 'of re-,~' 
' 

Sources ,th apabiit of n ICn I og a
'ISlthb, nmI-tej to mangev themv ffe'ctivoly:over 7 .i>Y' -ve 

the lngtemny wllbc't~~e. ir',90 .'htn . imnportant: prreusi2'ora9-d-	 totb'Ue I­4-cation of 'pvrt, thd fu'lfilllwmlnt-ofC bhsic hiuman needs' an'timat &achievement. of sustaie 	 h l
dev aint Conversely,, it 'is ithopoor-" 

M10~ SK21-e most from7~. wy; oidi these'-problems s~csf1yflr s 

U..Agenc,' for lneritoclDvlput 1979.V Eni'ronmu-al n Nat-C 
- ~~-~' ~~, 	 ~ Coun~tries: A rqpoart-ocn6i2< 

I. Vol p..41~'--~-1i' , WahntoDC 
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