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FOREWORD
 

The Environment and Policy In~stitute resentatives from selected Asiant countries, 
(EAiPI) of tie East-West Center Condctlts re- ol'icials of tie Asia Bureat and tile Science 
seardh and education programs through rin - and Tlechnologv ureau of 1.1SA I1), ald most of' 
tillatlional collithorat loll ol eriviloirnriental as- the research sti T of' EAPl. The expertise 
peels ()f' polikv mid(1 decisioni making itt the included the areas of frestry, watershed lman-
East-West lcgioni. 'lue- ,rtogirt:| of the listi- agement, econmics, .agrolorestr, ,"i'iiihopol­
trille em,harsizes (1) alialksis of' dpetulence og,, Soil con.servation, anid wilte' resources 

and inpacts oir nalt ral svsttciis nlildI Hlls of]i tluitgeuiient. Nutlterial was l)rese'nited lon the 
III.r ojectives of the ,olicics, and (2) assess- following topics: 
nuclt of' scielifiC amtll ecl'tical hutiorotatiar 
al)out Ilatural svsteiiis lot m)ore cohtttlleiit pol­
icy rtula'i :(ndu itple llti.t lollrI IIough I. 6s ,le wateiand problems inviolvecdl iII 
platnniu and agntt.tusing enia the watershesd as a ennt11 111lgcne~ti 

approach avoids the 1polllizatio (tliti 2. Concept ttil famework loii intgraed %a­
entall values \'ers'. sectoral .oals. 

platlillg, a d Thi 

itch rf Ilie I us~itile's recenl \ork f'ocuses iershed tutlligettuent3. Basic naturral )roc('ss's involved ill water­
on the mntagemtient of latld and water re­
sotlrces..'\n Ititegrating thelle tor nirari\ of' hedsaid their tuatuageunrtrit 

is at of acershed -managementthese issues is watershed mnalgement, which . t1 atal(on 
deas lng md ocil poc- straleges alld approaches, involvilig ialld 

(dealswi'fh iritct titig physicil intl stl(:ial prot'- lt'Ilse adjulstlltenIs aidl 1lll.sic; IItleasures 
esses and act iit eis. Il seckiti,, v'ays to iiPwrVC 5. t analysis of wrttihd iriattage­
watershed IlI;Ian igC turett , A l joined with the n 51nawg ies aid appo aches 
..8. Agncylt'}' I" 1)'\ehelpnCt tn(rs of siglifi­liternuHtt iotal~ 6. Behavioral and social 

(USAIID) to condutl I worksh op iII ],muar,(985 Ni) litOli(efollin )I tk t •r atICe ill land use chamiges itl watersheds 
19,"85 with the tbilhwinug, iectiVs: 7. Imlplemtentationl of wate'rslheod nianage­

iternit sIategies anid approaches 
I 'eiew at ioalil watershed progrirn|s . lnistitulionil and orgal, iatiatial context 

of\watrshed ,uatiiitacrvit:csConlucted in the Asian regioll 

knowledge coni­2. lo review the status of 

cerning managment strategies antd 
methods Ill preset|ing the'se (pics, ettipliasis was on 

:3. TIb discuss and ildentlkiv watershed "what we know"ad we rel to know" tonun- % h"wtat 
agecnent research needs achieve eflective wite slied maagement. By 

identifyitg inadequtacies and gaps ill iniftor'ria-
The workshop brought together watershed tion, tle needs ftit rcsea rch ,in various aspects 

management experts, USAID mission rep- of'watershed management were highlighted. 

iII
 



Fle country and regional experts
asked to tIle 

were 
revie:w wvatcrshed illatlaeint 

experiences ill their cointTies or rgions Ili-
phasis was oil ileutii'iig thoe ;spet.s of tle 
I)1ro Cs or progr;liIsItI ha1tJl het.N tI'ssfthand oil It<+e ol)hw thaet hit" heell (lu ll-
tered. These rviws Jpto\'ih-dl a basis oriidc1.-
tilying inIfoliaiot aiid research needs. 

Following these presentations, small work-
ing groups discussed selected prohitts ;id is-
sues, inl'olinlion gaps, aiid reseatrhile t.s-
tiotis, dehelp.l re 'i s-+el statlelltnts cov'elinhg
these aspcct:s and l)andptrepied lists ofI higLh-)i iort-
it.l 'sear<.'h icfs atAf ,lri'oihlis.. s\t htesis
of' the workshop lresetationilis istssioils 
and wo'rking gt otp rilepoits foiti, Ili basis If 
this tepoli pt'ep;ic.'ed h' A\ Fellows K. 'il-
tiait lasteirati ltiarcf MI.a l lflscliuhI, with 
the assistinlce ofa')il S.\'( ;ilex', who wrte 

the snoPses frot the workshop papers.
 
laeOJ)le lttenlding and particil
P 

p aing i tile 
workshopl did so in their individual capacities 
anid li not ,'ep'st,it Or speak lot- their orga­
i/tloalions 01cOumlies. lhis report oftlie work­Shop's findings, c'oil'lusions, ndil i lbltllte 

datiois plrese.ts the sl)wt-ltn ii " v,ewsm
cxplressed at the m ,lting. It should not he as­
sinned that ,\t \ part i(ilmllt suhscribes to 
(eV'cl\ st;itlcilicl. although l)rral (olisensus 
,was leached til mlost miajon' poits,. 

5 ile first step ii 
sonic oI tihe 

hh lis t hei)oi't 'llicommuicating 
rtesuls of this workshop. In future 

Iiblitali tis and in follow-up mc'ltings, we1 an­
ti(iplate that tlh, wo,'rkIbegum will ( nltinti an1d 
i'ach a wider ;udice. li this W weC',hope
that we ar coiitrihutito a ca('eat iv'e r.solttion 
of isslies tltt art' vit;al to national and ittltua­
tioual intrests ol cotiliries inl the regiot. 

\Williaum II. Ma tlews, I)ireculr[' nxvil-olilcint ,and P<)litcv Institte, 

l'iisi-\Vest (kmiter 

i' 



DEFINITIONS
 

A watershed is a topographically delineated 
area that is drained by a stren system. The 
watershcd is a hydrologic unit that has been 
described and used both as a physical-biologi-
cal unit and as a socioeconomic and s)cio)olit-
ical unit for planAing and implementing iv-
source management activities. 

A river bani is similarly detfined bit is of a 
larger scale (for example, the Mekong River 
Basin, the Amazon River Basin, and the Missis-
sit)pi River Basin). 

When the teri wate'rshed is use(! in this 
report, it refers to a suldrainage area ofla river 
basin. 

fl1tfgrat'd waer/Shi'd ,aaoagit,eh/1 is lie pro-
cess of orinulating and iml)lementing a 
course of action involving attoral, agricul-
tural, and human resources Af a wtcarshed, 
taking into account the social, economic, and 
instititional factors operatii;g within the wa-
tershed and the suirroiding river basin and 
other relevant regions to achieve specific o1-

jectives. Typically this process would include 
establishing watershed mailgenmen objec­
lives, fhrmulaling and evaluating aherniative 
resource management actions involving vaii­
,us impleimcnt'ition tools and instittinal 
,niaigements, choosing and implementing a 
preferred course )'act ion, and, through 
minitoriw of act ntviiisanl otlcoilies, evalu­
,iing pci'folti.!Ticc illlterls od (hegrees of 
,chie\'ellieit oft lie specified odbicives. 

lhe water'.'rd appIroacIh is tile application of 
iniigriltcd watershed iaigemnlilt ilnthe 
pllanning and iil)lcicilitatiou of resource 
managemen and rural (velome)int projects. 
lmhbddCd inthis approach is the linkage be­
tweein up l ands and lowlands inboth biophysi­
cal, socioconoiic, ani instittlioial/orgmii­
zational conlexts. For eyample, upland 
watcrsheds are source areas for surface water 
and groiuidwiler recharge while dowlistreani 
agricuhtor and urban development are di­
rectly lel)eilet sterupon such w supplies. 

SUMMARY
 

Regardless ofthe nature and suc)e of rural unit for pjecct implemeitation. [he water­
development, the watershed is a significant shed lgement ap)proach includes both the 

and useful spatial unit to analysis during natural and the social svsteous, with special 

planning. Physical aspects oflthe watershed, if emphasis on the linkages between upland and 

ignored, can cause serious InO)leims filow pij- lowland areas alti heir respective human and 

ect implemettion. Furthermore, in humet- plysical endowments. A concepttal frame­

ous cases, the watershed is the appropriate work embodying illhe watershed maiagement 



approach helps to identify, important research
problems and issues that arise in[te tilanage-
flnent Ofliltati+ral iSOi.es. 

Research and Information Needs 

Thie pliinl~l,' ofbjeCl .iv tih woVrkshop was 
to identifV Waltcslid t:ila IeSilchICeii 
,ittl ii li ol jlectls. 'l.ei"Sum-foiiui iipot-
laint needs wClr iclitifiel lld igroll)cd ili el
five tihielies. (Ihosc sho',w'nl illboldlfacc iype
d(eseive, illlie opin ion ofille atillI irs, spcclal
cillphlsis andi piotlr1.) 

11iotlitliotl ,Shysw/s(li l" / .,/' l l o3l ltls1 

•Develop a rapid diagnostic methodology
to assess the condition of watersheds and 
to formulate and evaluate possiblecourses of action (p. 13).' 
I)cvis' a ilud (;t lfililf ( ltssificatitii svs-
tent I r1 Ill)L Itnq ticail am d stih rtl'icall 
w;iicl-sieu" ~llilhs ill,\.I)~~ ~ \si;t (t.13).~,l. ci\c iplUllilli Hl'h l 
.llld SXslclll, ;l1;1s(.s lo the 11i1litcd dla; 
c(ll(itl l eveoplcfh iligc<till it's i.15).li lS 
")evise plioct cs lot 

, 

utrlt fc\topi'i flexifl)l 
llalis all it (illlec l l ih ft)t:tion clit s al-

plolplialt to \siai v.tlletfl'lctiili-
tiollsq . 

)evetop aiid lest ;lhc,,leitc ioc)(htfi s fi 
iiC<iW )o lig tIlltotill'li ;Isstssiit'l it) :li(f 

ct. tilli lti . llOinl I ll IllfIit;I.tlllsl 

"(uilligltv\isc 111c illlcil,'.t1talioll sl.lg(,(I.19).khtv W( 1(fti'csix tccl lot I t-:1stillig 

llaid HIC0,,I a),,d i;111(l dhowlist '',tl~l(L1;;lIt's \[ lh S s 


Illo<llil(Wlig illlid 


p (itltI 'llth)~ tc 

tS~lt~ i<H,\ ills, (1). 20l). 

Q[)r11'
111. (t io it / It i+'/fIl llo ll 

Develop improved methods for measur­

)evise methods !ot qutitif'ying and valu­
ing [Ile ol-silt elctls ofhltig-terIti soil arni 
Ihitlll'iCl
loSS (lie i) soil erosion ald IlI l­

ing tiuldc various lanl use itid Inailage­IlllVclicc's (1). 1"A). 
T Lvalii;iie l',iii\f 


Iesoultce Il~lllcl~l 

eInt, ,of alternative 

tiltel ttiolosild lecIllo' 
ogles fo:'Sllingsoil eiosioi (p. 14).

* Sl id.\ lw linkalges hciwti llhillslope atI 
chialilicl processs m (lict itine (langes in
setliniiet (fmi litlis. Watcr q alties, and 
b'c ind bainik ocst'sSts inl dowttleam 
(fhaiil ls.Allilk Iic l Illodels are ieecded 
fhtl ;ate aplp)ropl-.ile Il l cielilg

ct'i iges illitopical andl silti tlj)iCal walter­
shc ls (1).11).
 

I/'il/ rilm itt 9 IItrh'jtrd .IllII1rt1,111 

Adapt training and extension methods to 
develop effective staffs (f field-level 
change agents for work in upland water­
sheds (p. 17).) xc q :llltXllil':llc, l; Ip
ixe 

rilchcs fol mil\g il 
l paIrticip'llsill 

priojt'ctl p liii g atlitI im ll ind pltiiei it tll, ill­
cltoilig colictli's fin: locll clpacities Ior" 
implleliitii g prlcices, of)siaces to par­licilajii flll'til t ie.: tst ittllsts tlh­
cll sclioll. ati l h tst
bcieiitsperformed 
Ilthro. l tnhtl ortllps (pp. 13, 18).
 

*ld)evelotp 
 Il c (tltlt, fil(tfti(;ltig Ile hill 
upla
m.1" pco).ltl fci si(Slit cp. n lg tie
 

Li;I)e\ l i citll (toll'st t ltt.l
l.l,1(ts (i).
ldtlst-saIll lit (is17). lfaIt native 

tvl\ istpro iligll ltortugitxVllllh, i't s. %ltlllSpilt"0,ll.11io1lt0l'la 
plo!jtct dec'tision mll i s (1). 18S). 

Ic tleuaIni ic,tllc comi - )tlakeI 
VlIg -ill ital l ot'gilm l l]; ik t a ) Wll 

,g it(telt'i t (f i m 

s w h ich utot ­
s n d lIl i llpr-


m1). 

ing and valuing the downstream impacts I iuL l'UA.'Lvp lit(C t) /1[..l,,of soil erosion in tropical and subtropical IIh'rl,,,
 
watersheds (p. 15).
 
iag 
 1 l ilIIl'h 1jt fl1( tIu hcscJfelt latel
.


tfifclsiu oltl t tst.;irh. o Evalp'ate alternative management activi­ties to determine the incentives required 

2I 



for small-scale farmers to adopt manage- Research Approaches 
ment practices that sustain kng-term soil 
productivity and reduce downstream Munch ast secrtI oi witese(f individgC­

dam ages (p. 17). 	 illclit h i cs mall iot" C ))IISC ofvi llivi(llaoI plwl 

* Sttlv actial e 1 ct'xitll'ces illI )Illllllelti ing ISg altll l S to s Wlil.pa!ixts ofli e overall ll ll­, 


o 
t:al watcrShIc(5 of..sia (p.: 1):. 

eIlt CxpCritilcu 

landlUse citllges in tropitlt alld s 'Itrof)i-

" Fvahltlat the lI~l( rtselCl tIC 

o,'electcd Asian couint ies (1). 17). 

Sl)evelo) illI(IllloItloll ct-l-llrllig tlt ill 

pact off roal const (nltll iII iijl)lldl I(imp ­

cal and Stllr m(al w'ltctshtd , (Il lown-l()lhi 


StcaIl iileasaihI .u ol ilil al Illigirti(ll illt() 
UladU( areatIs )). ll). 

flc
" )evelop liluIlilig S\yStnicsI ita l ilto-

)riite [0,I Steel) Sl s (1 

(y'mnr(01u(J r/p liou)l/(/,II..S1i/.tIIU .,(II / 1'u/, '", 

" Review resource imanagelent policies of 

ildivilual sectors -agriculture, energy, 

forestry, anld Illilling -to identify tile mna-

jor inconsistencies and conflicts with nIa-

tional resource ilialnagelilent objectives, 
including those for watersheds (1).20 ). 

* I'A-\ ' i tc ive 'esit l gal ldfpol-llitt le 
;It.CIl atilt flili St'Sl l tlls 111ill t \.l tr 

IIK IIV('ll
lft' itl(i I M lcl lit . i ll 

lpculitl frOIlciii. lltOvil thle laigellltlt 
of li)plr watelslheds e(1irIle iul:cl d ap­(I ll rItc, 

iCe­iP-(li.Bi)physical ad 50ioce( (oi11ic 

Iust ft! o'gallitcd ',tn.lu illtnlti~l 9carth 

designed st1thai the r'st1hs can he reaill used 
by plalilC s ll(l (ecisioln Illakes. 

A\ ti(llof ilfolillatioll exxham ge, 

asc stiles, action resear'ch, aid pilot projectS 
(l heCt1W It) til researchc iliF"s IIIaIIV Of 

top1ics. Rt'seaCih shlndi lit' designed to p-ovide 

ge l l .)lalita lt , he us ed. t6o. I)llI g0 Ih;it (all liI:I 

ainl illi lellielitilig watelrsh l lllillgelliell 

iw) l sle, st1( lisSh l tt,le Il Icfol­
lowiuI' iclct' u1t,5: ll ogies 1(1(I ) i hlo the ill-

I(,rt115fliI;I\ ulll ll\'sisof watlislledsbIasetl on 
liet 	 frllt irk lisc(isst+ ill tilt' wolksfho11) and1(
 

ite' ilhiseIi 2 tl to1(111
litt '()1tn ofll \'­

)ot litcs tisiig (ues1tins pit.,tllt(' i this Ie­

)oli as I stai!uiiig lillt: ( <)w ;1i1llecttio)ll 


Iallil\'sis t)"[ll t 1 1ll olt)llt( lel-ililg tfit' at lill 

IIIIl) liI'llt i ll)of W i 11t'ldll I l igllUiC l itI 

plot tglx s.ii:(I) dt' 'isht illisules to test tle 

f-asihilit,, uilf tri l tlfe bilit\ (if resoulrce 111111­

, t'lltll acI l l- ile itl itlllnalot tools to 

I). 	 ig l caltnctilliwik lti tlil1crlll" ildc provi 

ill;t'tt l iwitlpl i ntre icl t~f.('ille"* St'n ile (ttffrioi ltit'll Ailg)pl+() top. 	 t t efor tIteS llllii;itCIIll V, tlt I-tlt ,,)t.'aA li;Il/t \litti lies'st' ll- t Illl it' ilu A ('st 
-


0ilIitc1 lllitilt"h()\Nfiliht's(ir lltAIIJ t,li r lio ht~t~' ilof lI I , i h , i',! to prim itrlhll~lit~ltorklrcr3NlIIt ill-	 11 ('li l(it)illilllllela 
, lt;Id flotih ),l aiid~ Ii',)\'j 

IIll+.\ Milli) - c ()t lp,i,, tiiighi tXplI.Ciit 


Ibilit\ "I p) ict(t iltlipl(e l ). 10!). i ii~l;Ig il Iitllht' woii-k m i l
 

shil, ttililliilii'i illt l( I lIII(IIl alld O . cs~i lcC 

ilti iit'ililli~llt \ 'ill! \%;'Iilt I,lit' t' -I,I 

" ,tlii(l\lht'teltlC (I i :l tlOl ,liii~dlC\Cttl- het;I 1l lLIhOI WilC'r\ ht-lCISMir\Cti'110il1 rts'ir"C 

Op~iil illi)olicic"Oill wt ltiw~ lill if(ili\aliol(f)ii.'+'I \voii'kIIifll~h l 11 Of t~lll't .11iii l i tiitio)li 

w~it'sht{Illlllil!t'lltll])() l~il+(1). <201), . (l \ \6 1tpe ilt'hIIw t pl liet waiicrsIled., 



INTRODUCTION 

A growing concrn exists that mluny parts of" approach inldeveloping countries and tothe developing world will use itcoiltil.e ti I
pro+blems l~iiding

\'<vasan important .lemet in planningall l'pes of- food and f'ucl well inito tIlle lcsatrceevdeelopmtent and nianagelient lro­nlext tlittliV. Agricultural production has cx- jctl:; illiprogramiis.
palndcd during the pasthl Il) two dcides wilh the+of' l<ev crop Val'itlies IIIlgreilte'r 'ise of Rationale for the integrated Watershediipnlls stuh Is irrim;ihlioil \v;ir and 'titili/er. Management ApproachN't these iil( Ittsc's illl rodtl(ltiol have ilrelvclkept al;icl;d gowingofI h polpiilltiniiN ill 1t1. IIlgcneral, tlit ebectlyetl tieliS.l0'C(h-re oIfregional re-COm htipidly risin lA tilatoi i llimilgllictllt oI rral developmenitu\sia will illtiItisitig l)iissit,- on lit is toagoii- exploit Ihe lr)ii\.iviciltltirl ,ititl I'ost tl 

• of, nantural ssteiciis toa d aniillet( Soiii s, illp.: Ilit,wcllaire ofti lie alfted poplatie'slpceiall, il0iii the tlillid iri. nl 
w ihiIliA growing nmt!blir 

inal (e\l helop) teii I objctives. Si­i[ explI.s wIri itoit tiltbiilll it'll\,S.l i )S1-rgraiishigh levels of solil crosioit shoild iliiir/teil Ilt tilltr waler-
sheds of, Asia !hill 

(.niliCt, soCiil lisrution iisllistaiiabl,
of lti 

useint oil- reict, tiiwst antl iloral
agriclilltilal pi-otliviY htl also (lcats, 
e'SOli tes, itic-quiaile (list ribl tionSti- oll)tteils iil co. ainl a(l.ers, iivitoiiii­i iillai ion ai n lwlt r iio i i i ( il l aicrlj)ol l l t , Il..ol)i tdowilisil iaiFlooding is aggt 'aitedl 

. 'l' l l,Sh de i lt ilttlllll ill l, 
 I. styli- I'll
Iclt. Ilith ies litils. It Inliaiitlitialioni in rivetr (hinliliels. l.it. thaeRe.emv 
 ll i)Fo- ~ll.\ir ifl'tidc ispcilsof lie landscape, whicil, ifinotflood ('oilli , uiiigatioll, or p tt Io tt'ctgi ili/etl, ('itild scirioisitetilon are Silin1 tIlo lirobleins illtlliit I'iles ttmiich Lstllttilliii l Iittjectitil l I ilillnaiiiciipatef. Illii (ligtre I). \ lieii de-IiaV eases, ile tiseltil li\s Af loplilmitll in\iol\'stervoirs ait' h11 itelisivc list, of land aiidiiV snl)siatl hitll(lhttcl. walltelr resoll-'ocs thelt'tsitl1. ricut unit toiliaiisii i'teollict lii';,ig ,iitli ill_lw )li'itincipal likales iiiwad issues that should be)iot~aclics -stilh as hrest prcscrvl:iiiliiids proltection, n io.gilh coisileltrtd.;ig.riIh-csv,.\.
 filnll llsS-
 *llie illill lotll te witerletshedlilis, and ii:gualcd 
' 

approactiltual (lcvcl\o:itti h 

not lake I -- (Io) to rural ldevelop)iitit piijects, wht l:.iiladq (ofI eseidt'ake teaccotiil di­ti) s(eatmi rccleddowistream towird arricitillill', n-icsti,ii i cilt cliolls. Ill lliltasil, ail 1lt- laids, 
r iige­

iti resouirtes., oi c libiniltioiigrated appril-alich of,lo 1;ltr.h.lilel llgcit Ihtes,i, tll ci lie suit iiiitdclas i llotiws:g;.'es p)ro'itise of eliilablilig l)iliie.s to iticlnc,tlic.,e iiietattioiins iti pI~IIiinng and iil)leimnt, lie wlt,rslicd ising developinil proijcls. 
h a fliiciiotial iegion thatI'llis
suggests Illal st.- includes lilt. ke' iiitlclatiolshills atid in­rious onisider;it ion should begivet oiIlie w eIr(Iel)ttleit.suse o of concrntior land andt the iltegrated watershed tnagetm iit watei "anagilie iit. 



Groundwatr storage 

F~igur.n 1. Illn agu CYHlt./OIr (1u'ah'r.'ed (Nouree': .'lIa/)I(IrofII lIt(ZU I19')(B. 

lIhe weater.lhedf .tl Frollh is.logic:al for eva!l- the exiermlities'+ itivolved with land ,itan­
es.tahing the Ihiolphysicttl Ihli kaes ot" up- .geiteit Pitvtaion 

sirea.m ait(1 dlowtst e/nt a tzl'ilttes. (S * lhd Isiss(ssl/leiulw1ttrshed allow,,,'s foIr readv 

SThe wttersled ;tall tioch is holistic, eta- ofelivironntetllal ii,.acts itteluding the ef­
blinllr p)alittetS ;lt(f iaaitg'rers to consider feCCts ofr imd Use aRtiitie.,s Ott eCOSVSteIllS, 

;aIIll rlevan , both ttljsateittll aId dowlsliaill."'Htls,thefacels of resotirce develo ent 

itlclldiilg Ot-site tl off-site ch;tges :1d O (ff.t of ttJ)latl(f (listttces. which oftet 
impaCts. lhis ;It)I)ro,Cl ccotitts bIMt fte result i t lait oftilsitrof (o s tlliollse­

quutt '.';I iklwhole tol)lex <ofl:)io)llysirtl, social, ecu- s, : I1, l,-ti C ,ttnitIttet ,ilhill a 
Ilolllic, aid1 instit t jottA falctor, thiat hatr wtershfd COittXt. 
direcilv oi tile leveloh)ment of sustainable • lilt wtteslhe(f f'rame.work allows for con­' 
ina1ilige tetit prograts. 	 sidLtrtiIti ofI ht01' ttt iteratCti withIt the 

* 	lhere is a slr<ott ecoloitlic logicw il the wa- ciril"iltltt. 
tershed unit since it internalizes tianyl' f Tle watershed apptrjtoacht can be itite­



gratedi ithlof e mg~tlis ilt(Ifliig lor-_ l t ort lelv apltit', I he %wItIetslttditl:tiitgt'­

(tilS It l lilt ip(liaN111c %% ttlcdIl I appl ii icallt 'Iiltlc5 Iti swilIi mlsd t ii i tLlt;11(ii ( (I/ tc )yi it ll 

Itis st tio stcxi 1tI IsSt II VIl ;iC INA[i csla ilt I I s ii (I s[i Itili l't, IIIt )ilIc It( li cII ii( f : W hal 

Major c11 bc ovllthe Fanciti(sr if-l"~ l ii isutt Ie tpii c ite hail ts bii itlt i
 
bc ~~ ~ci~ iliiiillld~i h l~ Il l litii i utim I, hilt utsjtttll Ili S1ik 1 iIIii 


Il luf i Himt bacligt k ttls m iii git I(i whltI- i Ii wt (-iii it 5tiic. pcs Ic S() %\t( catllttit c~c 

ca l i i i a c i 6l a I sn cd l e c s s ~l . 
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ilialiagl(lelatlalmseilIIit I) F r x 

mumds Ecmhmwla intl Ivrlo hs lnilell ()jc,' lulillidIsclil-s l fliv'Jily h c lt'li wi. lcr cx-d 

silL tlfnb sol lafl"Ir"I~sicliswill Iliflilt' a stp- existinig (ni1)rpisptcliv'llao lanid iuses (aigii­

jog a.id1 
t'valilii)Ji will h l 1l llt'llfivc Jiluieis nllinlg, l1-ilispiollilin) based OH ;I lanid its, 

whalnr it n n11gcl il p '.1-i s -i it- ss et .. t I',cal t ()p( ain untt ift afI 

st'l liisiiiiran pl~iid chaigiii/;iand~i a.iilge gie Jift-st'ianii I~lsiiii o-iii iirti 
Ilig h- ld()I'le11aucd lc.Il c1a. A i ation nd 11(l1ie ra ei toraciew dh 

l pc andiillinc\%prcicap d wuldi fiskchldHlc l J)iildltl l lS)~~~S 

5t'fjiills~ (it li ~ iliitliiai oS f.S/1t'. illilt w h 0'
iiPitii 

ilail l prali o lc sFiiwfit~ il-
II is Sfit'iiitjil\5\Sfti ii il~ii~ -olk flitfuillfg

hi l 
w ligi- l nd lia fl icd, l i ll iiut'sI lIf t111 dimensin/watershed;ifi llgiit'f ;is ;1Iii cjiliml &llt cc.p lili' i hli avsng 

f l at~tspii lanedt o\ ws(&ftst-l ilicilI lies - (0 ffil l ll lih l lfil ds st trtalili f".s I' 
a~cilicu wliol ing lans, inclu assg n thulsee fslet ln s . atc~livt'ol in aticli 01 flithInvi/, i lltl4'Isl l/liU(1 1~h~S a o udlla ca n la oen '.Ill i pit' i it'swlfoul fil tapplieit ll­

\nitllprciciiiililt s ;1n iht'hf i 5t'' ll a 'fof~i ll ei u i flIfilgd ftr sa llilThee llkilc 

fIlkl
ilt ft'i, 1ljft'i lfc IllgIlc lit;(Il.ls:idto 011 ;i l banks~liti s i tii pr c iifI i egipia uu i n 
sc nlliHn1 111( l li;l~lI;tr n e 1.1 l t r al l i\ g llo ,( i r p i g 
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Figur'3. ilatershedmanagementas a planned system (Source: Hufschmidt 1985). 



Table 1. Examples of Watershed Management Tasks Required at the Planning Stage, Classified by Man­agement Activities and Management System Elements~ 
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Used ini this way', tle analytical frineiiwtiikeni- of1 their operatio and1 mai~lintenan~ilice. AhCra­

ables ofV_ t) iSol; II Spcct'ic aSpec Is ofw;tcshI inlilagecicillIe-idlively, plainnfing for resourice 

.SItitix lsilig iliisa;llallvlilcl frililcwor~k llldVshow ;igcilcin failures cani be tratced andil Specif ic 

that Ilu],jol emphal~sis is placctl onI ilislahhaili of S1t.psfo ijivtitlisilc. 

reSOtlI~e Illaiiagclullil fatilit ies, to1 1liheeglet 

RESEARCH AND INFORMATION NEEDS
 

cic it s n atio d. acti, l Iipici 1.11111 5 andi tt5 illcac IIeissltS infor ll 11(1.11 j 

ofliles arrngeentgopldannildrtogra liaiispa lslll orglllSatililt lSig for 

co1 it it ht imci AIllig IIl iwin 1.1as c Svt 1 il( I1 Is I I IcI itla ofs SI­k 151 I 11(1 sui It Is %I sI Igll I I 

m-cllapillca(algolirs1Ill( I (wsr( - c aliawd lisng vili iI d~clpcd ll rils o 



0OF11 -filcl)l 

2.SpecifiIjt0 ,IJI,I);cNi(II(iaan ILL l ­

toJ)I~II txctj 
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shed management Iplanning steps should he n Ibase(d ln Ibiophysicdl actrs sfIch s gedogy, 

important pitrt of planniutg fw regional rural 

dehvlolent 
Watershed ltnagent'ttl plblt'ms e'nttiltI-

tered at the lannming stagc and liIt'associalted 

needs for reselalttch anl ifolrlf tiitl are 

grotulieti Uniil'lei- headli ngslil 

The'()ver(ill laiingP/ro,. .s 

'himi n4 .. 'IIUI t . 161f)liixidt' tinit'h ili-
fo t niofor lict+Xi ilig miidI p ror a;ml dhc­iill t lim 


soils, climate, topograiphy, il \f't't(,atliol 

wouhl bt' given great weight il miAkiiig assiglg­
elht'rInitis to mijor laindIIs's. Al i' tx­

lppulattc l \wall-slitcd,Iremc,.for alllc'+lvil 	 such
 

actll heh i\til let'lt'ss wt'ightlihi Ical nttts liei 

andiil existing tolliitll l15 moitiliit'lc\tiNtmtuch 
+ +


] 

fatlors, oftctll v'Xlrc'sst'd inlll lllo lbitllh sicail 

lim itations. Inlight po<ilii) t' rllit1) litst. 

greteltr ;llltcliliolii. Iwt'it " w ' Ilht'-st
 

land 

shifts Iloslow down ie'liit oils ii oll-silt' ladil -

p rllc livii\a ndl1(I c dtlltt ;uivl -'stco fl-s ilt,-I' 

i 	 s11 (Ihll ga4ind st'lilitcill l iilv c h y)~li ,lliilg ostic illh l ~giics a r ct [(I tl ( 1iiti 	 . 

itlllhvsitil 

aiid so jot olititli ittllidil iolis of iiawaltisht'l 

alid t foliniillltt' ;ltoa 1 iossilit' coiltss 

nt'edt'd tln <i diil;Isst'Sliltll olt 'ille 

d (Vt\ lllalit' 

o i uch rilli apptais;il nt lltodoltin ailijil ogit's 
Illutlbct.idalp~lilblt, tolilh. limiltedldlai and< ,alla-

lt' siit\ilit ll ailllp1 it li liuf i t lc it a il a 

oL u tIit rii. 	 tss. ia 

ic .m<, /m i l.in.A 'I ..a. /..:ril/ . ill c \ it s l 

n it' leiesl in\ i ;1111i-

it s; 111ill i t's ie ll ltilili ht'ta so of 

tllil ls iit exi t ttt' clitmt'l s l 

i Ilt'it il lttt s fl t ttixt"at' 

l ho iit' t 

l;i stes. pt'titill ofi 11 up-Tl his is ti nlitili 

attvlle liiltitri tds whtit sliftdglcillhi\illll ist 

*1lt')ullllii)titic . Yeirar t'l 'ijitt'cl toi tI i 

lil tool. / hi id, /'a/idhi . \ii hitli 'ipo 

ii glilg ilig Liiil list' iissigliliiitls si s slte ii lft 

lal (iiltii iiil\ (laissilit iiniti. Alth uitig ;i 
l h'tIIt~t
 

nd ltit'il5 it't tll<'lVi.'lit.
 
lil iitr1Sil( 11S\SltC liSliiAt'I)t'C 

-

iti ll ale 

saltlIs ill asilt t'iia, 's iilitlo ii tlIttilin( t 
19 85 ). lhl'lt is aIl ' Im Ih ill ( a ll b ct 

Ili it' i Ir.ilt'til SNsttil ta to;tili 

<in S\s l'ls 


(i i iillilt i ds tlsillt'ttillgl s lilit a it l 


itfl l illiatrc ( at oils i ltt iiis.;l­wtcit it' e 

lt ;i Iil tt iti esll f t'til n tl illi . 

itltl watihiltdis it cnict'cil il ctt'lt't sli e 
lc ithl\ iil atllil higtiioteils) ;isi pt ssih 

aids ali d iti'lie i l 

h o' t ltiinisrougtiiin tolw i t tsl edl;idsill t ltctltsv I't'))- ilnll ia 
Nxi 	 l-s ils, ; ni1(1Ih .g ill ihillit('11 tC sS I)tiWwc et nl ltnn tc ail il lu It 'tiiniqln tso 

(;.11'i (t" Rambolni~watlltishtd inlla ilalills 


th te is 
l ltiiwiti/ (At delinitions, 

Illud.a lddition, 

l~m h sis. 

It'5). T h' irrigationi t lthritnt tt'is shoiwn 

<ltUl eittil' illitlilt'il l't'tt t ait'lirslit'dof 

iii'ligi lit'll ii Sclh itsllil tt' -liwouit d b 

i etcl l eitllps .lactlive pitli till tiltlt . o ft l l u to 
It'Illlh il- lr 

lilil et a n wlli a lcll"a''ilt iai~ 

Ihtc ~lillillilil4 slitagS llit's ;irt' to l 

liv 't;lp p roilitts 

t .ilt ,t iil fiouuim , ti7iltl' i.w.llliligIo 

s iiliiig i nulti1 it to irshoes,such i il et' 

i illt'rli xislili a l l'i ct. ii il stes tiStd 

'ilt- l lis ti t it'i i llo II tt'liitblg Liid 
liil ( i;lhlil i lllillh­

s i.sY t l c 

usst.-s isiilditalm'c l h\ Iliac 

x\htic n-s il t' id~o tt-s itt'd lil aigcts ;it' 

g lo i ll I l 'l' pi nin gli ls, ( liig il hlill linst"iiwxb ctSo­fo r hin in i ll la i,ill- st'tio som citvl vh 

.(l ,rll I.)I cTllciall' 

chiingll (IiSil(l\.;Illil;i!ltu ) an volltll. 	 cgall\ and~ c.(l oilliii;Il\ Ivltsililhe 

ililiporllltittill Iht' llililig sli t is ill lilifliu-


ilI ll i lt' \\ith1in lli ci'ning
Lan.d I ' ,.I..,C . ,ls 	 ) t' Xpc'itll( c 

mintstx-h ,t 1Iit iill ilmtllts.Fttof (aligt, ll 
As+igilii nti wt'il-sht I lands lo)sillilt ;ll ,,txp t Sli% Iliall i h +icl 1;\ r lu 

l i s t'e~ , lis iiito rrl illi h o t>h o ni c xisl il i l iil ,+ ( Ilallg v s h l ll ;gi (illilll-, il l hill hi,1 

lllnl lsets aind~ o i l I htcin ht'rt'i tci im oIt 	Sh i lliiii ( 1uhi\;1iih n,w ~;iglfdt( l Sl l.\ halvt1wl<ib il i tl 

iia 19 8!,5). .,\t ilnlk nl­ai slil (V t(i1- co ,sli 

oIt 'x t' ii l ilin Ihiil 
laindl Fo r \ii lo u tSistc.S u cth i gillil tils lii -	 s nt t'(s 

comi- it's i.lii i l lhiiill'i 

ltmc, t'trii h'd aisililllils ­
'III\ illo 't"itballcinlg<)11 htstc Iwo~often'i 

ltg ft'tolrs. Al%<lictc.xIli iht, inhi ui~c (<llitllg .s;iit"n 'tve tolthe'pll 

land capallbility ' Itaill tiiiltthlltcd witersht'd liling stlgct 

litw 
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have becil aill lc: pmtid so 111111 sollillOlls COIlIdFundamental biophysical principles ol, wa-
tersiled Ina It)c[I I III(.Itl(llllg llp ,IVC;1111- have becli developed at Illc I)LIIIIIIIIg Stage. 

I'l-urk \%'(-If lilldcl- spc( Illc plobIcills il""m tilled \6111 1111plelliell­downstream linkages ;it,(-
stood. A lack of It)( ;il knowledge illid datil I;Illoli tools, illid IcIaled illfolillmioll and vc­

hinders 111(i ;I(L4ptiIIIoI) 01 Icsoill(c lllmlagc- III illc Illip!vIllellul­

111CIII actions alld H) spe(Ifit (olull- Ilot I sc( Ilot 1. 

Ilolls ".) Ilial IIIcN (;III bc Nm(c,"'ItIlk mIc-
In N1101twiml Mh/ (h "ani-allolial.Immoemetib

grawd 111to Lilld I11,111 ll(.;Ii s\s(cm 

''whi(It""notoll WI it I'v"11111, olgallilill ollal ;it-­

I"wil wlilt adt'(111.11c I1001111;1I M] ()It the imli'villcIlIN, 
oil-slic rflc(IN Nil( 11.1"s(ltlill Illid It'll bm ill(I'llics (diell '11III)ONC L-011-

RISCIWIF SC(IIIII('111,111mi '11141 ,%.itcl pi)IIIIII(Ill, mt Im pIcIllclit'll lot] of walci-shed 
lislitilliscriollsplohicill" it Nc illilti,:111 k ilig .11111\,III[- 111,111,1gcIllcill ph il". It loll(m "(11,11 

ing IIIc( oliNvylem rN(III dm%11"ll c.1111 1:N11i'lit", .111d m 1'.1111".11 l()IIjI .111,111"clilcill" Nhotild he 
I I Id.11111111i, 

w I( I I I I c , I g I I( kill I,I Ic. I I\ d 14 11'1 I( I it m i-I III I ;c l c( 'Is \ 1] .11 Ill., 11 1 Iw sillge. 

111 m ir"I 1, lild 111 1 1( 1 , It 1( 1(., II:.III.k 11 Inlet slood Illd lidlipic(l,
(111( 1lot), it I ip li( )II %\ tl(.l , I q 6 . 

ilid list I Lll \\ m c] NIlpJ lk , .111' 1 1 1, )( I([ I I. I I L, ! It )11. 1 \ INI I I w .11 1 .11 i ,_cl I w II I N I I 1,1\ I If I CI Im pol Im il 

A lso 1 .11 r ph\ Nk 11 1(.,1 ( )11-w lilt 1(1( 1, 11 '1 Iqy w I 1111111c'. I hc 111,11A)l ill"I 111111 lollill aild or­

pm I 1( 111,11 lim -N. ',It( 11 1, rd illit Ill I I Nilc, if, "'m 11"'ll 1( )11,11 1m )b1cill" 111.11 1 cy llit, IIIlo FIII;I_ 

.11111 '11c (11"(11s"cil Ill Illc illiple­
spollm. lilmlck Illd IwIlri mcill''d, 'd I I 1 111)11 

Illc ill'illw iNctilt)IIm r illt \,Illl.tlllll , If I I Ic (I'm list I rjll) jd r ,lt t: 

I !I I I'l I 11(F(Isp o ll"c " I(, 111)"Ilt'.1111 

lilm , lillpim cd Ilw Ill(,(iN It(- I 1.)l \.dl] 

allml (d it 1 ()Ill Illc 1111delkillgillcm\ 'Illd ille ;Ippli( ;I-

solIF(Cs 1111d j1Iw IIl1\ \,lilt( 1 111111( llil-Ilt', Ill (it 'Ippil).itlic, 14) ph li h illm illillon alld 

silidics alc llccdcd I') lh( I'\.011.1114,11 1;.I\(. hccil t,,c1I(Ic\chpcd forliatil­

ol lClalloll'Illp" Ilphild 111(1 I'mI.Ilid 1.Ii HI lot wmcl-1( FC­

gimipsillm Ill't\ 11111twil, c Nllud Nmm ( N Im 111(hil". I 1\(.l k1sills. ill pallicular. 

1114,1111 M 11\111c" (Ncc .111d lwkwl Ill, IN I I I I( 1w NwItc (1(-\( hylll'_ II ;IN N\cII its lot' 

19 'l , p p . 1:1 7,711. 1If -\ c II q )( .( I )111111 1( -,, 

0//-\I/I' Afilpm, pill 1,00" tit Itt 'tit" t I'd/ m, Viltile is it Site­

I'lo h Ic ills lit 14)? 111111.1till" 1p p I(1p I I'llc ''Ii­ ll(.(.(l 14)1 illu '1(h pi'llioll of Iliti platilling 
hisck ImkcdI(I '(pplilmll It) I;)(. Ic.11111c" of lilleglAwd wme­

.11141 ''1111illt. d w III[ 

I 

plohicill" id 111,1:1.wullicill Ill dc\ch)pIIIg (OlITIHIC". 
silt. clfc(i" of ilp"11(jill I.-Ild (I(1\\iiNiic.tm IMINu-cs it(- s0(IoC(o_I 
Ak o, [lic Ill"1111(m m il fill \,1114111N 11,111m '111d 1)(11111('11.1s m -11,1"hlopht,"R al. I-All­
off-slic pII(IRcN d(pcild, Ill"m Illr Im IN.I(t)IIIIII'm lemilic ill 11111in ilp­
slilp ol III(-( Os[s(d dw 1)1.1( ll(c I()Ilw (1,111i'l"u, i'llid 'it c

I 'INIII dcichylil", willillics. Ako, Illc 
Ilull slidi('it-silt, pi'l(l](c, \m-Ild plcwill. A( 11111hildc ()hic( w cs (If \\m(,lNhcd lllmlagc­
co ld ingk . IlIodvIN .111d Illcillild " it(- 111(1111 (.lit( 1(.11(\. c(JIliI\. 111(1 1111tillill vc-
IICCdCd 10 I)IMPIC tllll (1M)(Illik Ill smll Ic" sIINII:lI,1IIIIl(\ '111d dw illulliple ilses 
pills to Illc dc"I"'ll of (M-Nilc lot (It(. I'llid .111(l \ ,Ilcl it-Noill(cs 'Idd lo Illc 
Ill act ICC11. (oIhJdc\Il\ 01 (It(- plobicill. Dcwky­

Lill/cd \\,licINIIcd plaillillig 
IIlcIIIo(IqI(I."\ lot (Ictcley'111L. (()tllllll(,s and ils 

Mallt, plobIcills al-Isc Ill illc illip1cwt-Ilialloll 111111 ;!ppII(.I11oII Ill Npc( lilt. \,illicislicd plall-

Of \%MCIslicd Illillwicincill plitili" \\.Ili( 11midd 11111" I)II)jc( I'mc ]Icc(Icd. 
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tllirilcdill 
ll cIt
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I 

wise, and then make stire the users tinder-

stand tile Illanageliell ailcioll md the Itcell-
Lives.T1le its(-e Isistheof iitfItiil)llmiol tools 

as carefully planned as lie vitlis lltitiUILet-o 
menl practices that aret.- to bc installed. 

especiall v for staple fiood crops; (3) idnlif',or 

devise" technoloies tiat ralis household pro­
dttclilvitv; (1) identiv the' skills needed by 

cbatge gelltstoIttllt t fl'(ti\vlS with the 
local ctnltit\; (5)sihuplifv ad apply Ihc 

'iialvt icitll itols ii rof( i lis to)Lifp­liotl (o)iio 

ml. i'llt 4r'/r)ei1.'. Blcctse c ol) 1ftc itm- lIii' firttiiig ;il i grodfort'st\ svsticms, lIscd,it' 


])4tail Concernsi5fr rutMv Waterst'(ls iII \sia (mttfaitIn. In ituilull iot, et s )nlo(rail ef­

is the pressure of population (ott tie liatut] icictc antid toiltonuitol fthaic: tid((6) dc­

envirolnilitltl, Lnd trcsettlicinitit prout;imls clop iictlods t)ecft celv dr'etistrlte Wa­

have been tried i lnumtI (c ititis. ,.\Ittct'tli]l Iltltngtiient h'I'f its to watershed 

e'alltit on ( his resettltcttlit etepriteticc is residtits. 
11vecd IIIc'()untritcs such ;is] 1dlictsi;! atld Sl I 

lainkat. Sttmils shottli tlltiltrc the rcsiilts tiI­

dcr d(icifereIt leve.ls ()dptoplationol 1 tssttes, lucal ,o'irimcII 

elitphttInit-ttI Iates, lid esett leitttnt 441t1Ott ui- p<I ;t is to4 
lim ics, ald~;td.iltL,l t'Im lprobctus, lhtest" siltil-

ics catl hell) establish gttideliios tot resettle-

nlit programstt5 In ttlplflwt w ittetshIs.ft 

S14')'t'A ,b I lmI/p)h')I1II(IDii). 1 w))I b); it"1)10)-

lctis iii ttlppel watt stc(Is itto)lxt' t(.)tt(lttt 
t'(liliVtes andt helic ld Io(d<csl.,I itllI)lt'lllC11tt-

lion] tools applI J)f)lotieI hitl will lilt 

sholt-tcrn l sofil , t<o ob~tli;t nmil­c.Pxllimh 


llltl*IIstI ,)Sslt,nttt' ilnl (m W W"t\' ,t'"l11
d cltt 
ll~l t) l 1 t l l mt)II l 


land lesom)ttcc stthilit\. lfc set iof key pr ) ,1 

lentl is tIllfilf ci il(HIifltntlitfs ;ti(f ,Isvtc­

. 

tl ;l on crI p r)l(t l t\ ;tt-c. 

c.\et htItigIlTsl es'; rsIott( fll]\ \ tscft)ti-llS+ ( n)lt',)m i d dot 

Sliva'ill lillcict'M \d.h< c'xlp !ill(c ih .ll( ] 
't;It.-'lhiguh I;litc d 	 h w n ­

int ti it tst 	 l t te.fe,;44 ltn 	it htoi ili)i t 4 It4) 

lp li)h ~ nti ,.,\t Itst l c \u I tIu;aleI ttc r-I is t,)h 	 t 

btt Ito (It. Il tttII 

fExlrl14)l(14.4 witfi 

tl 1 I<oih c I i tI 

', If4N c114101 

II) pti 	 It) 

v)ifl(1t15.lli 

Iittntlols lcrrl1( fc t(1t\ch)otpc1 4) p)ri\hh cI-

lfc it fie_'hl-hc\tlc hI tg1g;1tuis 14)l imlflt'-

tllilgv'Atttwlr,,(cItlIl!.t1g lllt-l1l pi I.( sts. 

l)((ific rSCltit'ch ,4t1 tMit1l4)lt ittIIV(l inMinfe 

(feteleliltig 

)t Cutcli tii 

tiolns qtuickl\ 
dttctiithv of 

fl ow :.(I) i eithtil\e\sIi ll.gFC-h)\\ 

nl.cgtent svsttmiiis itdfrural co (11li-

,tndil ,4liti()l\; 2 issess the ll-

1ii ht tn1ig s\ sittis,and utrflooestvr 

ale pro(cedul 

titti thtt till <) ttt;tltd litoldc of Asii who 

ttotl tu) soidatif ;1tnf se'l);irat.d fioil tltc rest 
of 	 s \. all mtl s 1il11st(.It ]' ) l] 11n,ttt'r+;i nt.;(.
 

li Ins tt it;Itt it'tft ;iitmlttlet. 'lic fclivcrt
 
' 


Iti 'tit it 
]'I C gs(.III - I,; 
st-S\ si ill sl rea l l I lcopl iII tfiei vil-

H 1 S iltlhmvillg lo~ttt lhow odIl 

foriation. l)int1i 985) st'g 1ststtt a siltlhIng 

tt('liliv s. first Is tilic iii e lf) ilIt"lipolill fr l t it;tlh 

sillill-scilta oriloIw(-ili(<)niit] l ts.'c lteh SttI s: 

.D+Itil 

),t 'tot 


.ta/,1I'uuh11tt. :\ telatel rerscach 
(h\.Iop anl)efItie\ atud licce't­' 
 li tre lo~tt.tt im m 'ttltlltci )lln 

t()I)ti' tll 1t.. ttt(( s attt the' larestlc\ sit­

(tkis\\ +tl1 c ofccoctlog­

of~t III [),m m 11(i d i) 


01 1i h llnttrsilhc n I ~I 
, ,ulalcth ); .ith t t\tt;t (t
i t 	 1)104'(( d i alllt0IoI 

tt 	,t+l'+' Iori I'c'stiltcc coll­"I 	 ,tl'l~ 
t,(ltttt s iitgl.otlst ecn 

.F,l 	 t tit '\\, I l oIrI l , ietI iI hfl i td -lo w -

I I(, f I Ii \t e 4 , )f<eleiins amIit\ m pji 

c-(
<Ilg(it'Ll lpr()Ills.
 

t 	 441cl(copwllclf 111\olIc~ iciy~.1lc~ii1t 

sfl44 inmlilltgcill t Itt4t1.1 

mniglt lit" i f hllowing 

ilci ,p r e lon A eli 
l v s a.nd tI)'rl lct l r eto '­

1 

\itIt llln lIs 
Malo1)ll", tVtl( I c l lllIl lti tllutl (liol)is 

.411 assess li Iwsl)lh hencl its to tficiil 

5. Rc It'\v hclI 1) t id(t()s54 

m 

aill lo<\laln li"s. 
to.I;I.\14)1 Joint ntulitt,1 fortnIltt t ,t tlttg\ 

iil1 )ltn ti;IU114) ltf tinli liinh , tli;ig()iC 

c4)it'Ilig the tgitilttg pri)tot.,] S 4) lii­

li 
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rolinlellial education and (lie success of planning and N%'Ilcll a pro­the s(rategy. I)OSCd Iw(Ject 1xvill SIgniFicallilly cliallge landuse, It %%,IIIIIdVc ;I IIINol, cIf* 
To be Irtily ellective Ihe process woul(I A CCII OH Ihc al Ca s Ill­

to Ile Hcxible, 111(1 ;j sIIIIII;II_ (Ililjoglle %,otll(jI_,e 1,C(Is lislialIv (olulcilliv, ill( lgll( Illes(, 
IICCCSSiIrN bcIwcvII lmdandels and dccISI0II_ pci-101,111illit I pI.ojCCl To pool. 
makers. III Illill case, the I.oF. gill filiftlic.-Sof, lowlailders
 
and ille liplaildcrs woul(I be I.c\cIScd 
 Mimi 
1985). 

I'llciv is ;I dcarl ITof Till 
Lot(Itioll slwlili, mloillifill(ill lzese;l 11011 ;IV;IiLIblc ()ITill(. Im.1nill Icgill I'millewor!-, 
Ile C0IIdIICICd to (It'jelill, Icl.I SI.lolild millet which watershed proIccls al-C plannedHIC What ]()(;It 1111or- illid Illiplellwilled. h-;j(IjII0II;II land Its(. I-WMiltioll is Heeded durill" IIIc impicillcillaii c1l d(w "Ills 

., I MIT me seldom %\ 1111)(111cd,slatic and how Illal llll()IIll;lt,
'"ll ('111 1)esl lieoliccled. I Ilesc 	 "MIc"stood. NVoi k shoul(i lit. (IiIc(.Ie(I III[ocmilpm-amc "Illdics %\()tll(l phwill Ic,"III folill(LI11011sIlivolve: 	 fol cIfc( IT\.(. I'lildIradIllmlid I-cstunc IndilligcIlwill 'fl](1wilicl


S\SICIIIS;IIIdcIIv 

V11011111CII(itl ilw;ff 	 blisis. 'Xisting Icgill and p(dI(ClUss (), \%mcislicd ()((it- MSIT tillit'llis That]M ilts illi(I ll()I%- IIIe' 	 lalld Its(%Illust bc cN;II­11 im"11('lle's Ic\cIs Ill bC (IJIcd to dc1cl IIIII)c wll;q lIICCIIIiVcs Iliev Ill.()­alld 1)()Illl( ;111111111f - \ RIc 101 AlIci 11,11M . fillId II.Scs.I(, rol wmcl Shelf ( ()IIIIIIIIIIIIIcs illid IliC Tim i's TIT;][ ('11cw IlitI'ICS 1) gc IIT(- dvSiIe(j lillid Ilse .1ild 

, ,I thell lilt I)M I01%SiCAI It'll 1(- tw ill Ilic(lim c ( m it IT(IN;it I"In" I I ()III collipeliliglerisil", ()I Ilic l1I)I)CI* \%,I IcrNI led; Iumn Ircc 1;111(1 Vigil(" '111dI faml ww pal llcl TINIcIltire, ;II)d sc( Ill.. 	 mlls[ hc dc­
. M (d 1( css Ill IcNOtII(,(.N: keloped.lial [I I.c of lit ITIT 111ill 1,-I(dm c q I1111- Icil IN, I I! addilloll, Set 111*11\cip-cialiv Ilit, ;I ITIIlial 	 (d h ild w iltirc lot. Iva-Ic, 'IIld Ili mIII((I\II \ (cI Shed o( ( 11pal itSis Tic( cSNI I m ( tipa [its ;I Ve(rellds of Staple Iood ()I).N:Ic(l bcIlcIiIN.11ill (-1) II)c A(I11,11 14)conscne

(list riblilloll of pro, .111d m"Is IN little ;111(! p1mccl Illc \%ilicished. Ver\I-cst-mchI *11d,I Icales how best I() plovidccompared w0h Ilicc\pc(Icd (IINIIII)tIll(M. Illis NCCIIIJI1\ illid IT)c\iIlII;IIc The Icsponsc oI'
1;I1111cislo diffel-cm lc\cIs()I Nc( tilm, (Saphico11I.S11,11111ollal (111d Ol -fill I.-fillolm/A l IW, Ill smc Cd"C', 11ImIll (d pri\;11C MVIIVY_
still) mll hkc]\ bc ;ippmpiliiic, but ITTIllsikutiolls i1rc 	 oillers()11(.( IfVC ColIVVIlColis mid (01IIIIIHIllh ImIlciship %miksI)csi. AhertimlVCrules that eslablish NI;III(LIId.N IM

individual :111d group hchlikior, IcdII( ilig 1IIdI_ 
lighis I)ccd I()bc1licd Alid cv;IIII;IIcd

tITIdvI (1111cicillvidlial 	 sm WC( 4IMMIR (olidilioll.s.c(ill(cl"lillig The a(lions (d

others (BT-()mlc,\ 1982). (4gam/mimiA 
 m­
rallgellicills Imolvc hmv livillsol gmcilillicill 1o((l11)m1l(ip1l11lm. AN IIIcIlII()IICd carlicl, pill.­agencies ilchit-vc g();lfs: IhlN Ilichides I)()%\ ;I(CII_ Mipalmll h\ Imgcl bcI(cliclill-ics ill boill ill(­trill plaiming agent .\ decides lo IllipIcillcill ;111 I)IIIIIIIIIIg ilild implcillcillalloll ()IWIA91,111oll project or how 	 I-111-al dc\cI-I 1111,11isli,\ (d p(mcl. (y1licill
illid 11,119allon decidc's I();IH()c;IIc v,-1jIcr Im 	

is Ic(ogn I/cd ;Is it Ilecessal
IT- hill Tim I ,[[fit( Will (midiliOllrigillioll latlicl IIIIIII fol 	 lot Sit( ( vNN. Rc­p(m,c) gelicrillIM I. III- ITI;In;IgcIIIcIltslilmlolls al,() licip (let IIIc 	

pmJc( IN111.11 do I)()( Ill­m gimi/illioll" f 111de Im 11p ll It(ipmml: 11-mil ill) cal 1\through Llws mid II(IIIIIIIISI IMM, (Iccisioll". 1'CIWI;Ill\ 	
stilge

flill I() 1m)(111(cwhich (.Sl;ll)llsll principles mid gilidclilics lot IImcvcf. somc Ispc( INof 	
it)(- desired Icstills.
 
\%;It(-f SlIcd
their fol"11);l1loll dild cm)(Im 1. 	 mallage­

mcm. slich ;1Nlist ;I;;,! 	 IIcg ,Ili\c (1mvilsl I.cIIII c1lects, ave11tit ional of"imumi0iml m-aii %to be collsidewd Im Tipper walci-slied1
Illeills oficil 11;1\u been IIc(,Icc1cd Ill proiv( Igc - I-vNIdc!iIN' ;III(I The mailligellicill agellc\ IllustIIIIIIkc 
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maintain respollsilillity f,()I- basill-wide liltcrac-
tions. 

Parlicipatiml by walcuslicd ()(( lipaills III 
planning, (1(.Slgl IiII", iI I I plellicil Ii11g, a I I c\ ;J I I ­

walershcd illalw -cillclit Ili (),c( is \\ dI Iv-
illfowillilliml ab )tli m Wil 11[Im -c 

le\.t.ls: (1) tit(. 'Adlt-,i Ic\vI, 111,1kill't, (IT(- I)III''( I-
pal(wN appm lldl legifilliatc: (2) (lic \ 
levcl, orgalil"Im, pc()p1c To)Im1111mc pill I R Ilm-
tl()Il; alld (3) ill(. vIlI;Igc lcwl, m t"IIII/Ill" pc()-
pIc to S()I\.(. ]ma] pl()bIcIll', mid ill bet. mlic 
Illolt. invulwd III IIIc ( Ilm( c And IllipIcIlIcIll't-

Impm lillit I-csc1II-( 11(()1)]( " lilt ltl(:t. det. Idilit" 
11mv w blill : 1()(,;Il (ilpm Itles Im illylt-111cm.1-
tl()Il ()!wawl shud 111.11mg(illicill Im lic( (",\\Ill( 11 
Call hil Illt-I ille ()bic( li\c pill-
Imilililig Illc (0)."Im Ic" I() c1fc( m c pill (IcIlm-
liml ill willet slit-d Ill;] Il;I.,,rlllcI I I m Illc Imlig 
agel I( ;Illd \ H L tg( Ic\ ck. (.\Ill] I I I I, I I g II I N 

solls ()I S11(cc,"slill 1);Illl( lpmw IT(." 
tIscd Ill 11;1(111;11 rcmml((-, 111.111j"rillcill m I It-
Till de\cI(quilvill 111,11 11111\ be 'llyho;1ble 1() \\ it-

lel slicd IIlaIl;Igc1IlcIl( , ill ( I dc[cI 111111 mg 
ccI I;tlll 1( W, im-, lind (.isk,, it(, bcst 

ptil-Im-111c(I 11"ilig pill I ilp'llw \ lllv.ill" 
milillig what wc( illi 1(.;Il 11llmll ((tl Ill"-

tol-1c) Irmllilmlill "\swIlls ()I c Irilililgc-
illellf Illill Illit\ he ,Ippli( ahle I() \,imcl SIlvd 
Inallagellicillf: ;Ifld itli.1k /Ilig Illm '111hcIp 
bill I() b(ic( mw cl till )f Im ill it(IIMI 

IfIllat Is ill(, :Ippl()pl LIIC 1'tId1C0\. 

AIMM01,1111,111 f1l)1):wle"11 (d 11\,ill'IbIc 
Inalulgt-IlIcIll ;lppm;I( lic" P, IIccdcd \\ Till Spc-
cl I m , .111d Id--miccl it I )I ille L".1111/mImi'll 
illillislial I\c 1m )h1cill". I IT(-

It( Illrc, Ic;IIcI"IIIP* 
cmll 1111111 ical Hms, illillim M . illid I Ic\ II)III( 
I'licso.. filcim's shmild bc I IIll. t 

(w Illulli-pullmse itild "Ill.gic Igcl1(\ m 11111111­

;wcm mid (2) Ili(- clicciliciic ,s (d Ili(- pio'c( I 

ill mectim, illc -();Ils (d holl 111c .111d 
(Ill. walcl-slicd m ( lipaill". ( )I)c "clicl .11 
TWIT thin licud's 1()be Is 111111cl \\,11;11 
]I*(tillislam c" ill it IRIS[ To)Its(. (cfill ill tivalcr-

sho.id-bilsud illillml Ilic,', Im. IllipIciliclitillMll 
versus Im ill (Imllli(ill) a(IIIIIIIISIl.; (Ivc IIIIIIN,-

Watershed Inallagellicill pn)grallis and ;1(.Ii\ I­[it's liced I()be IIIlkcd 1,()I.llls()i vill-ill 
Illill lowils till I-clawd 

I I I c Ic( II I I I( I I I( I I c %cI( qw( I I I I I I I II)I( it I IcIII itIMIT 

I ITshmild hc It"cd III (III,, 'Illak sis (Filskll 
;111(1 (;Ihh" 108.5). 1.111.11k, Illc Icsillis ()I (;I'S(. 

(Ildics dimild hc ill m ilcrim ll;m. 
()III the Ilm"I Illipm 1,1111 . W1111MIl (()IT( ItISIMIS 
tild lIlplI( 'llimis Im Iwill t, pf (),c( I plillillifig

I I I I 
Illtl 

Ili IZ(Ifllm e!..'d ",IIIIIIIS. 
Pill no lpil(iml III wilicl slwd m'll Iligcll will pm­
,,I im" 11"llitlk Im ww', (m I.I-m cl 11111cill wcll( Ills 
Ilild pci "milicl, The Icm-m ( 11 ( millimmii, ;Ilid 
IIlcIllbcI "m "cgincill" id Ihc 1.11 L"vird p pill , I­
llml. 1,111" It)( tis fic(pit'llik m cI ()I11cl fff_ 

wlwsc IIl\(d\CI1lCIl11 t All 111;lkt- I 
Im"Imc ()Till ilmli"ll. 

Mc Imil"mcl 
1111d mill1w)(A.11 I it ill,,. M 10" ('111 he 
f d ll',Ill\ Ill Icl cIll Iy es' I [Ill,,Ilw1will ;Issm I'l­

limls (d I im"timill" Iic" H) 
( hm ItAbIc Ili([ 
.\it'll\ 'c" lic w(pilictl lit OcIllik wim 1, X( A)s 
cm"I mid lic ];IT(. hil .1"Sm ill(" Ill 1)1;111­

11111L , HIT pIcIllcill IIIL', Illd IIL', pill-li 
Imm-1,1111". 

I IT(-pi 1'\111(1 ( I , 11 1(,1. ( all '11m) I)Iil\ 
It jm) ,lm c ](dc Ill Ilw kmi,-Icl Ill, "11,411111cd "Idil-
IN)]] (d ',It( 11 .1" Rc­

11 1,, 1(, dclcl 111111c hm\ "Ilcd 
p(d1( Ir', \\Ill dim I)III ­

[I'(- 111\46t.111cill h\ lhl "(.( 1( I. ( Im"n 1cl m :Hm 
'11m) hc I() Illc 1\1w"Id Im ullllkrl 111,11 

%\Illc1l, I)III't"c Illc Ill I\Ac I I 1()l I() 
hr p4j"IM ck 111\411\cd Ill Illu 10,11111111g '111d Till-
Idullit-111.11 1:()11 4 )f \\,11cl '11c( I 1111111.1"cillclit Ili 

Ill till'. 

Ftwluallml (111d 11(mitol /lit, 

11 ;1"Ical IIiIlu-b\-d()iIlI'- illymilch To)pn)jvc!
 
Ill) p1tillicillat [()IT I" cvaltulllml mid
 

Ilig (ilsscssillcill) it
 
pmo-c-'s w p1m ill(- fCcdb;IcK I() IIcId-1c\cI Till­
p1cillcillels alld IliallagcrS ill la-mlylallcls.
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)ICeIenIItjoll Shiould not1 rigidlI ,followascl fIllic wat1c1Slled( Inaillagcellllt t hese ill-

Should chiaiie o1Qp.III ( ilipollllllofill I growili, lood prodhuctlll, .Illd ilitelilives fo)1 

jet lled Frontri!s iC'4'41(' l "(%.))Iii land) i ot it p i1Q1 S,(4l)4jl1ctl)ivillid. 14444 144)l)(t(' , I(fll-
111141I)1hod1i'.lcl' 4ialst'lh'i 

iI c. i " hc14 .)4 wo5(14 itiiii~i.Ineiui). al,' \'.41k(' po., Wdlede II. I)4 sle il:41u5c Jflia pflF I4)...(1( 11 l wl ~ill 
the fiSilli ('(414li is C it)141.41 .1)lxi'1 UY (it4 ~ 4)1 14 

JI144 S 144 I' siliciS ) ilI~ 4 Il It'A SN f)44itM m~ Ow
 

giftso ll m'I I4'l k1(41c 1i 1 J I t '4 ( ) I14)i i i i i 
 jmi l c d/ . / * 4 / 4' 4 / 4 4 4 / 4 1 4 / 4 4 4 1 .. ( d4 4 ) ))an) 1 . p o iL4.ci c 4l1i 

11114 h 1l t' vI 441 pc4ji de14' i l l o .f 4 ) 4 .. ' I 4 411 1 4) J4 1 i ' . 11 ' l g t s s lt Il ( I a t 'olI g4 

~~I44I\444/
~ 4.4~ 44n(h,/~ (44 (41'4/4444~ g.'il iiis. ~ 44i ~ ~ ~4IiIlH I..l It'14 I I 1 ,) Il 4I11)4'cl
14I (i)Jt'1 ').Il'lls t' 1l41J41;1 414.l Ilt i 4.i IS1c s c l;l~lc ~ IIe lw s Iw ll Vc'­

4 1 44 1 ) 444 44 44) ))1(fillicsall~~li4llt' .S t'u 
.4 g 4.. d) h l'; ) Iltillif 41 ' su 44l, 

441 l 141.["lic illp~ l 

sliil'4.1;4I('4414ll~ij44 
Illt 

'.
il"s 141 l clm ll 1l( 4'i ivill Iii ' 11i'4 4. )i)l4.lt-i p lIcst's. h~ 

Itls i ('Ild4 1111 xIC,W lIw le14I44..ll'. b(\4I '"4 (41))1I1poici be)loo4.4)4 441(41)ol icI)bj4141 1414.. il(l 1il li 1 )44c14)1.~ 14I1Nh;i4 l .
 

I it 54 III'. c ( 1lI'c~ft' 
m l( Illc4 N%) 4.'p~ 1 4 f4 14 )' 1114 4 )1 11 ) 1- i 

Poics Reseah c( I Im1l41c'l1114)51llllol ;II)' 
 l((4144i/'4 "4 1;1 I I'41ofeg ll m s1fll.t dl ct' 1 4))1 41' LI\ ktl'i I ill (4 I 1d I . (41414I''
Ad( i l l 1 41)41j i 141 jil )i ( ll'I 1 III-141. ill ioll ioIs 1 C w'llilt cm11 1])1 lt IilIIc11 

po ai g c ililo2wl)(1m ig 1111l c MI C 1C~ I -o c'1 \ ,- (1h u gl 
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Are There iniplemeniatimi lools and Incentive 
systellis that will ovel-collic fills rcsisimicc-.1 

FillillIv, III pollcv wfills. IIIc 1111pollaliccohlic 
illiplelliellumoll stap. oI plogralli Illallagellivill 

hils to be I-c(ogillmd. III wmcislicd mall-

agenient piograins ;I ke\ c1cilicill III Illiplellit'll-
falloll Is I lexibilliv. This S1I*;IIc(1\ 11111"I he 

poraled III Ilic plall. III ly"'Slily-'e.so Ihill Illmlilgers 
arc Two Ich w0h prilcliccsaild ]m cilikC ,\Sl('Ills 
That do not woi k ()I- iiccd to hc oiclok iclinc(l. 
l."escill-ch (m IIcxIhlc phillmig III(-[ limls, Im 11 

ImIll(Ilmlloll, mid Imill 111h)IIII'lliml 
\vIII pro\ Ide somc IIIII)m litill illsi".111" III(o I hc 
(Ilicstioll of plogi am Ilc\IhIlII\. 

RESEARCH APPROACHES 

A 1111111her olapproildics citil be IIscd 11)ob- fill(- (ic\cloplilcill is;I fit icilm led So ilial 111161'_ 
fain Ille Ilecessal-N iIII01,111alloll to IIIIpImc \ 11- Illmloll is;1\1111,1ble bchm. dc(isiOlls (oIWVI H­
lershed Inallilgc1liclit. Olic oI IIIc milmitiltil 
cOllsideratiolis %vIIIhc If()\%. loiIIII)IMC 
capacit\. olcitch colloll.y. Oil Iclilk \ ,I(cI 'Jit-d 
illilliagc1liclit rescIll.( 11is if IlegIccit-d Iolm . mid 

m ost A suill com illI ics IT;(\(. oIIk 111,111cd Ic-
ptob-

ivnis (FA0 1982). Hills iliciv should hc ,III)-
port IM. I-cscill-ch [it Illmel"Illes, lVsk"Ildl 
Ilislillitiolls, mid sillillal g;III*/,II*oos \N111*11 
Asiallcountlic.s. Rcsc;II-(II;t(II\ 111cs oI illc I\pc 
bellig si'll-Icd hv IIIc I filet ImilollA ( cllll c Im 

I I I I cgrat c( I Nh )it I I I if I I I Dc\ch q )II w I I I M IN I( )D) 

alid hv Ilit- Associal lot) oI Sout It( ;tsi AsEm N& 

Ilolls (ASF.A N)- 1:iiitcd Simc-sWiticuslied Pm-
ject should hc supported alld expalldc(l. I'llcm, 

types of or."alil/M10111, CAII IW (11 IMI M 111;11 lilt­

porimicc fit cstablishing iwiwoi ksmid s 11(kill".1 
walershed Iliallilgc1licill ploblcills 1 1;111( If( 

;W FOSS IlilliOllill boTIII(LtI.Ic -,. I IT(.\ ( JII Ills') m I I,, 

f"Icilitiltors ;111(1 (om (fillillol s in Ilicit Ic"lolls, 

Pxit rescm.( If off \ ;Itvl slicd III1III;I0t,:IWIII 

Ilas tclided to (ollsist oI pIc( cillcIll Ic"Imli"c"To 

prohIcIns. I'llis ITIll m Ides liscl III III ­

formal MIT, bill Ihc Ili[ (ITTI. oI Ihc Ill ohIcIll sm, ­

gesis if vigololls ;111(1 1llIcg 1,11 cd c1loll. 

Im-cstillents lillist he litildc To '11()C;IsC Ic-

Search capacilics and To stall ll(,%N 

rcscarch proiccls, whilc 0 10! l,,;II c Ill.[dc To It-
(III-ccl sollicof Illc ollgollig, 1cwar( IT. 

BlopIn'-sical lillorillailml mid It-scan 1111111"1 
bcorgalilmd and plescilic(I'solli;1I it 
Liscd Im plaillit.l.", c(ollollilsis, and dc(Isioll 
makcrs and call bC 1111C.IJAIL-d W1111 C('01101111C, 
social, polillcid, and IllslinitiollA sludics. 'I'lle 
emphasis should be ()if wim-i-shc(Is wheiv I'll-

ilig, (Ic\cIopIIIcII1 lilt\(- I()he Illmic. 
I'll(. I\ pe" (d Icchlikill whilmiships llccdcd 

lot willel 1111cd ill mksc" \,IT\ 1)[11 "llotild Iclillt. 
Ihe w1licl."llcd ( olidit WIT Mid 111,111.1,willcill 
;]cI HIII,, To 1)11\ ',I( ;d ()III Im is 111.11 11,1\ c 
Ili t-miimm, cimiolillicili'll, of 
;wcmcill WIII]". F.cli 111(m, IIIII)m (.1111 (h.mthc 
!m)ph\1 ,i(,II lelmlollsillp" I" 111c liltm III'm(M 
(oll(clilill" The c((m ollm , "o 1 11, Iw ­
1111c,11,mid Hist ittit Willi] slm; llml. It I" This lilt­
lcl 	 In lot mill ]o[I I hill Is licc(lk (I It ) (Ic\ ck)p sl I ;It-

c"It-S AmI m I I\ It Irs To p]m ldc sollit Tons I hill 

if c J( (cpl llflc To lot ill pcople MId illstil tit lolls. 

IImvc\cI. lo obimil flit-sc It-stills wIII I-cqIIlIV "I 
I c(lil-c( I W , (d I-cs(.;II-( 11 c1lorls. 

The Approach 

Sclv( It'd HIT(,gi ilwd ;Isc stlidics im hc all 

cliccl I\c approm-11 pal m 1111111, 111Ilic leg"ll, 

polk \, ct (OllolIM , Ill"Ill lillollill, and olgaill/11-

IWI I;II IIcIds. Rc."cill ( 11should bc blisud ()If Ihc 

i)l Im( hu mcl ck dc"t 1 11 tI I\ c. I-ol IIf(- ( .1m. 

appl-oach to bt. clic(mc, illr (,Iscs 

sholild 

I .	 Rc Mcmciii , ko:1(cpimil limm-woiks, 
models, mid mul liodolo"Ics lot Illicidill­
lphimn ail;lksis o!' Illc bt-11,16ol. lold 

pcrlol 111all(c oI hlopil ',Rill, o( I'll, c(o­
mmm, 111"I Mit Wlild, 1111d oIg;IIII/;IIIoTI;II 
c1cillcills oI willc] slic(Is. I hc ,I'll [lilt, 
point (ould hc The (oII(cpIII;iI Illodchlis­
lisst-d cat llcl ill Ihis Iepol 1. 
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2. 	 Fornmiji6on ()I' t(,sIjII)I, Another re'scarch alyloach I-S"ilcI11011 TV 
IM'c- S(;II('I I" where lescm-clicl."hiliollships Illlmlll 	 ;1(llvck parlicipallIIIc ph sical, biolog,I I- III phillillig ;111(1. I'111picillcm ilig a walt-l-slicccal, S()(,I;I;. 111"Ill H- Illmi'locillcill pIoIc( I Fills i1ppi ();Ich Ilas bectfioll;ll, of ,liluallollll III(Am", slippollcd bN I "SAII) Ili ils woik . . .
(q)(If IIIf, III Ow I()If( cl Iwd %'llcislIC(I. w.11cl IIIdH;I9CIIIcII(. I If(. cillplill"Is h OH ICA"dill, lh . "(.( IlMI "If IC"C'm 11 "ClIlCh lc ilh,, M)" If (.111 111,11114t. Hic opc];ItIMwmild hrillu "I'Millt, pflill. (d tII()IIf1()jIW I .1 Ic'scm( 11Is(midtim'dI IIC (011c( Intl), '111111, 'fild 1,111CI PIcill- If l" (1111cicill

11MI(d III 111 111111 1(111.11 	
Ilm ll (Im Illiolm l (.c"c slildics,Iml ()If cXI )cI Wilt C Nhith ictid to hmkm (mnpIcicd poic(Isand%Ilh ](."m m r Ittl(Ills, fill- dc\cI()p IlII()IIII1IlI()II I()IIIIpIm c Ilittil't,picim -111111 IWI If ),)1,. 111(11111HIII 1()11,11 111,1 kill(],, (d icscm d i(WIMII/Mimi'll '111,111wrilicill" 	 itc iccdcd

III \Mul IIw,Ilcds.
 
.1. Dc6 sillt, IIW 1 111(, 11)fc 
 l 111c III[\, A IC111tc(I \()tlld bcIldlipl.11)[111" '111d 	 If) 11"c p1h)l

,I Ic pi tficl, I Ippl (fm 11111\ Im11\%mcl shcd 111.111agc­" ItIl(C 1111111.1'"cilicili t(llm ls 111(i Illip ic- lIit-III P111(li(C', AIC WNW (I 111111cl 	 I(Itl;llp.111](111,11 \\,IIcI,1w d toildilim ), 	
IN-H 

hchlic Ihc IIIII I Illiple.Illum cd. I III, N(qild Im"Ill "clc( III](, II 
5 . 1)c isi] ig .1p pi()I)l Ill Ic I I Ic'isi IIc , )I I I I( II I 	 ,"I II'l I l 

g Illc pel Im ill Im u 	
III !If(, \ '11c i Ilc ' I'Illf I11,1\ 1w," 111.w c l "II "c I I Icm .lo t Ill 	 (d %,Ilci 11( 111,11 1.1''c ilic lifIllm ia 	 III 'I(II( Ilit I()111mw "\ Iclll",Al Iml. 1114 Ill( 111d ill.'", Ifrr" .111d 

CN-IMS1 JIMI\ Sill, 	
[()o k,

.111d hil (do,1111111'. Iccd hc 11,cd I(, Ilnimc dw \111.1'"cl" lf),Idtylh;t( k (m i(cm ill" I 11,111'.c" Ill pII( Illu dc"Ilrd IlIcIl"llic . '-tilt 11'lly l(Im If(-', \\()IIIIII(mis'm 111,01,11111"ll". hull, If) hilild "(did t'Ill,11 lllcmlc Im 1 ,Ilcl­
"Ilcd mdl 1,111cillcill 1)1()j('( (" Illd "llml" h)(ACIm. ,Illdlc, "Ilmild plsl c\pcIl- pidill('11 "lippim.cmcs ;111(1 pmoic"', (d ()JI"'Mll" POIC(I" Ill dc\clopifw mml[ I If-, Spu( 	

I 1IcpI1()l "I wc1li'l\ 1II\cI()hc plc(cdcd h\ I"11(m)(I hc Ic"cm( If 1114)"I'lill Ihm %millddc"I".1) jild IcsI1i4m Ill 14) pl(qc(I" III;Il 111cle Ill .1 .111cili'lliw II(ippill'. m

III(I (Im 11111clil'illml (d w1i'll illd 
 )mc mitc )I Ihcsc S\slulll" '11c%mlkcd . Ill 'Idd ilm ll, ji](6 1cill" 111(1 f()Il dc\(-1,jpcd . [IIc 1)11111 1)1,1!1 (()111(1 hu"Ill. ('11111Iilll ""Iff 1111d hc Oclil 11Wd md Ni[I( Ilud Imic- Illcsc jlld hc w"Icd fill-Ilw t-lumc,,l MC dcl 	 'Ifid Imcsi:\ (m](1111mis,hkcI\ if) 111111C. V111,111\. illc Ic"u'llth shmild dr- 11111-mAc .Iwl lwd\(-I()I) Ill] mcI .111 	 ,,IllcmImIill c(d p't"t C\PcIIcII(c',. Ill­

( 111d ilig Ihr kr 
 I pp, )IIim il Ic". ( I)II'd 1 '1114 
If-" , ]I,, 	

1 11"t)[11c "I(!,Ill( m ". 1.11 Ific? ill [Iccd If) h".it) hc It-.tf IIcd III)III 1(*Il( if If "11(m [I 111,11 1 1(111(1\ I'l m II(r .11p;l"I \\,11cl '11c( I ill ('Ict I c m I 11,111\ Ili ()I­
ii'lldc, I-w 
 f - I 'I"c'. j ( ()IIIhIII. !1(111 (d p l1wAM 1111(h lum m (II 11111"I hc I (()IIihm .III\c p1()jc(IIc( 11111( 11 Illd 11'I'llfill" flul\cI Im If(., - Icwm I Ilt-I II)III dr\ ch)pHl" hc If(,( c""Ill 1111Ilic Ill 't pham. (d Ihe ))I()­(MIIIII RIll \MI k (IlIc( (k \\ fill III()"c Ilmli dcwl- mi(.111 I)c .1 p1h)l(ycd I milill ic". 	 IIwf " 'Ind 11Ill- dlmw %1111 "I.Iff 11sill fit(.,, Ill )1)111" 1()[fill Ifes 11111"I ph \ 

F.tl Incl ()III(I Asi) 

1,01c"Ill(c lhc \\Ill mililillic Hit, %milmcldw 
[I Illc p hil ,Lw c. 

A 1111111cl (misid(.1,111m) ill Ir,,cm(hImighaill. 	 Ill­It.,cmillcil(ol 1m);I(lic" l"Illc IIIkoI\cIIwI)l oI ImAl pc()p1v IllIIIIISI hc ;I hmg-lci Ili pj()1-i fill I h) 1() 2H \(-;if s) IIf(, ic11C;II( 11.Wilcic Ims"011c, Off-\ "Iwilld hcto bilild rcsc lv( 111111d III'dill t1lim i'll Iaplu illCs. ;I( (I\(- Jim lit lp'llils ill (hc h. 1.1111cl 111all 
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lilcrciv slljcc[N of rt'e~earc. IIlI this vv'av. vii- .Igeciil 1eccsiA1 (f411 I e4)leiciloIm lIcie li­

lagers wvill feel thi they avc 1);11t ol the sohi- Scilliltlaloll fi-Siiits.Spiclimolsi Itind11(­

-mic. prt(dth p~dr llt it Irc eed lo14 aiiIlt( ic' c'xilmige44 (dlullInrclin Iei\%lra1lic ilciofth ioicii11011~~~'inlii 
Ias 544)11 IN5f)445i- illl)llllliIi '111101114 Ic'541Ii41 1( It (l

The intvolvteent should11 slijl 

lian 55iiiu (';44i heie~Reseachll Neledsmlig l~g(lIl cs;1 lii IckiniciN (Iisi i n (fis I 

I 'In l l iii l ItIs I' l . "i154 .4('l*" 'ltO dcd111the11(14')( 

ci)Ilml .44441.4\\il A i l ltt .h nI4'tt$4414414 At l,44441lc 44111k. [lot N I'' 4lt'I 44 I i.4iI IC I . 4. .'.'4441t 111 ' 

.1414454Ill s 4't4411 iS4444 1414'titK )IIlc1.4j~f4 'I .l1 4t 4444 444 tlllmlmn44I~ldc At Ihi /1p lt~4~'444' 4i 14/4441./. 

/444445!44'1 '/. '41114tell I s \ictI ingI , k I..'44 il4l4 .\Illti Il 1.4141 't~,Icl.\ I hels I4444INI ,' 14111 44411144, 4444444 ls~pit14441. 

4114.1 114' 4l'lN 4'i tl4nII4414 4'54151rm lm Ill ' l .t1(k1 (c il4t l m"4 it'.44141'41' . 'I n 

ilik p ()g ;IIIs~ lI . Ni.11 'lid 1%I~ ii1(alcil".c(Ilcms"N i)II' id ll~ 



of, water Il sl reais, ri i-rs, and lakes and of' Iyoni] AsiaIgi'ohiiiwlttj (,;) Mid~ examples linking hlllshope ;,,,(IIII1(h as) icallv Awil Iw a- 4liaiiiie1l pi'ocessaelakg.lillae­

ler41, ,(d d(14hII ''~lcs 111(14jcrlol :,(I' sed1i)41 Jm'4I I)1des. p l f r ild p o l osi p r 

1414'i'4'ilI.44%%II)I l. 44444)'~ >igs~ L(In 141(1144 11;1114's,hills A1j41''14 I1.or g1 54l~ t'po 1l 4.iiwl 
p'i,l I'4.4)' 11)4' 1111c .11.1CM1lC414 1 )lal%lif [()4 clidt14'iil 44 tSth4J ii:j.i g4 11ic I4IIlli'lc iticl 

5111'i14 114 ml p4.i'i(11.4i441I I144,144I11]1 ))4j 
als pij('5fls

Il II ItJ)la l)I l~cs 4 J4()1'1d 11111t.)
4 ) Fi ae s I411 ManarasIa oI 1c4' (('ldl ncit n itgatedcli'>\- H)Ithe41'III] Illpici" 1441,11(4 ()wdip(ftill~Friusfaor anr iteratedig~or 

I '54;I'4i 41)14I 14' llk~l4(s l1'44'('p 
i ~ ~ \ W leish d N aiageli in Ai I(


))\sI 4,tl ic 
 Is'141,4144 1111ptlcm".5d d S)4)10'~1161.1sAl (. oud hc h sc n e rnn 
/4/all Just' I/Ilc~p4.nc kn,(,//,whic

k'44'I ('4111) ,4114144)~ j c 
.4)1lier
I..d 1144.4 Ill- fill Ill.(. ll ;14(Ill 154 4 1(II41 . p nqccls4)40 i 11 (1)*4)I4('s144 m' 1. 4i4j 4 11Iiasi11''. l 4i) I li~1)) its 11,4 I] p 'II)l II! IIm'sl~ ' 
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uitl. Thtis crles ant iniheret chaillenge forSev'eral C'riteriat ilUIX beC uIsed to1 evalu~te the 

uise of wille'islits ill the ilit1)ht'iillil11


appropria)lteneCss of lilt watlclshicd tiltt Thet the 

kind ()I' deve'lopmtituttI'Iii((-tS eiul stage. IPlatlilii d-liii ,Sup'gest jtl \x-ioius iiii­

" ll (itt,' istit Iioilid.at 
watert 1i tIut's is imiolx'('i-	 -call lhe mtl iiil- Iouips. powl-I st I 

l the st' othit' lusts likckx tu11iiails Im (Ii lti,'c Iitil tli
(htsttttguishl e~lfF0111 odwr(uitts oii 

of' its proiintg sti itl tiktmig Iittkagt's tllu' %xitc'sh itlilit. liutiliiiois ilo(iiiiatlio,Il 

l ilis. I ' towpotgii i iti1list oiw llulo,l /w$l lu Iiouluolll Rc'iolou: A . Si lliVly a/lih11ca] o).(ilti 
\xdicshed mli . 1111!n')MMlot.;t leoi~t defitijjti o ( tlwo I/I,' Ifiial 

l il s :iitx iijl'ofti x/1itii of lmtiA xiti
(lxll t'l s t (,itji itill l t midxsieim 

io'i o'cl i. l lo/t bei~ iie ouu tL (I xtIliotl ~ut 
ti tlialitt Sjl- ichk ti Is? itid 

lex oftOtw boo ititofiii'i~ u i titi
fit t 1~t'~ 0I~ I Oxti .­ttIC\ CIOC d1 to ~Iit ' ltxtltt SI AS0 \tit CViio 


sheti i l lg lltilS fSir. u ltill duu\xoit' lt

ta ttttl't't ohiltimittt. it ti(iiite a1ltO jOO[Sil ;,tio lt 
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xIhi I t leis i 
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l lAistA 01 ill' hosil Mii itsitsi­
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V, (1111OM, otile e s.Sitc in a hi stiut t1Clnliscc1Isic (Il l sions ofI t Ie c~onceptl ial 

.111cldililllv11;~li'g(f tiI est all le~s ltl i tior km a'itbeli bit t o ei neillill ofi 

l(t~illi~l14t lti. ( it" Irt 
Il sls l ' ct iscdlatmed plif (1 , i%itm' 
Mil a t'iu ie d .MttIimC Sss o~ll ,ill(;l C *ielI) [ 

1
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Il it t14itt k~ h lt'l itt' I llei 1t'tt 'li ltlie of 
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Economic, Behavioral, Social, and Institu- Certa~~in ia oI te"Illhi(Illestional F~actors in the Planning and Imple-
lid inl the el­

fet yve ;f:llsis of watershed projects. A cost­nientation of' Integrateci Watershed Manage- efetuhs Jpts~1tu'lemient Projects l C otnlptitc
the cheapest way to atulie ve a p~redletermhinedi 

A I a tI U L~ i'iiit0ti/ ll l l a l s is om pl~/J/hii.1I. /)jxt11i K. 
a re s tlie s li t l it lto l l llial w illwle/ Ii//ilb/i likelk ()(-(-fi if tlie pi)tjci is I llplielhlelled %\,ith 

llc Io-plJ)oectIelec is a situIationi. i*x-atalllalx'sis pr1o­flat IIt loitj to I if( lriSledl (S) s at.ssllt 'i (feo.isill I reaIng I')ilterilai­ll) logani1 ig lltfrJlsC 11111 akwlh~sfio 
 ldN1(IlgI.-
 lei11 hcliS bl'orle the p~roject is buiilt, while ex­call illulki\si stellitlg 11011 lI lICllileCIoll pos anlak~sis alowsIflow\ of caulse llill 
uts to Ilarn IIorn experiellCt:ci I ll ouslips. L ike-

wise, Ifle is1 
after the PrIoject is opJeliltilg. f)isuniltlllg, illia;1drong (1i11I0111 loloC 
101 fl~e (55Iliti:al (olllolil of 
fbelleil-colt
lisc'of thle w~llelsfntl 151sa1 .iii alllalYsis,

cl mill.1 I IIis fl Ics ;I llcclillisill whlel-ilNfollows front lilcflow of bienefits andJ)11%l(illa;f Im lol d (()Sls 1tha1ctmCn.1il iffei i 0I5IIlt timeitItle lt 11ay,Ihal111 IHlolls ill(MV( 
 illl o (hu lltctl- lbe ((Illijuiled alild weighlted. 
 N.\laii It-chnlljes 

A\ k(,\ ilofcc 'ollollO .ll),lkXss Il 1illc wlll-t arc)III~~lapShedh ajpjtolIl istol 
led'lJkg sensitixvtsill'lljf Ih])1111c lilll 'llmklss;iIsef ill Illecillsl/e, cxtrllliuies ( i.e.. wllelt', Solm 

lot. idetllifingf criticalof Ihle rlic- 'lSSlllllpl (il.s ill Switllll (I Iillnagelulltfiis or tosts ofail pilans.ior;act01 l C Ft'tueivC of bm-ne Wli ccollollit allifllsis is otd llb1Iw ittdla;ls whlo omalt ofme(' hot il~ Isllin I.ei- Owl %wateisllcdImilliagcellllsimils Illilig to tle ~ilol). NMost 
pr0cess, if is illt­

of Ow elf(1- l lijlmto1 l~ the( c(I~otllicsfitls (0 (0515 of (leci(siol', tai hbei~tl~e 
of thle proIec

inl life (.cm-lf dlefined'.
all lsis wilI 

I'le Ist' of bothi finan1cial andhet watel-sledlluit Is lisell, silc ('IlloilIC li l.\.sis111O.St OfI fIh( is cril~al t(o this pr1ocess.extelIlllate ;It'al imltctli/,cef New prIocdlures for, valllig ph)lC'I betnefits 
svithll tollll d;lsies ofi 1c'hdpoetoIc1(Stsc ill (Ils,llis l lilt-Ilsoe (0111­

piaiIIwill llsiilkbe lIt'doe Iti a heilel-tost of, walllslll isprlloe svilll thfe mil~l Iow lllivlsis.\(itA.~ollhlletwork. A\ futciu;iI iml;il- gaip, however, rlelills Ill ((11liullllfiation ofI 
efis orli cost (1o1dlltell il alic Il th(I~lis( lofn Ilse"t ad' (115sliclel (.lItsf] lolefl ttIltlt'k

I Iins are,( (ollsilllll. ;\AlclItiseh, mll co- Itllsc llowllslrIcamll eeIts is IleedellIll0Il!It( \ to Ill11tliertIl 111ll;1\ heIt'II ll e ill whic ti tl - lilll)Iist dwI()u i\ I ( l11 l n lt lll\SIis a)­

((llit t't aS 11ies i fer 111;lt .sf ll l' 11(1 1 I' r h ~ Al m ,w e 
the~ i/it'he deycioallllcllcmf ha,',pile *'!llli.iImlllitlis!MC illl11()(IICC Illl)i/;1 fil . 

IlI~stIlCItI l ot' cal~piGll from1gif~i aiotl s Ill wichI wo seliattlmllOIs Ahld itlterit­talkenl to henef it people (Ilwlist I tIIlI. liftedl 5S\tllls, tile oatiil1Wccoy\stetli andl the 
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social system, are seen as interacting withI' one 

atotheiv. The two systems are linked throtugh 

exchianrges of energy, materials, and inforill-

tioi-thie natlira! sy'steml being alter'ed to suit 

social s\'telfl needs and tiltesociAl 
coevolviig with tile natniral iII (0111ttionslls 

aidal)tatt 
lhese svstelUs are open, aid relltiv.lty (its­

crete I*irls of systeis iII tiltul)lr. lliditll, 
and lower Fportions of wlteirshtes interac t wilh 

each other through both dlirec Itllt infilct 

flows. IlII tip)erwat tcrslcts, fIt't*;lil]cm.ttl-

inlItnities with very (iffetu'e it social 'sitills 
lillaVbe ill ov<xil onh gro>tllpcltose it\, > e 


Il ttlllt. 'i 
fh lor while tile tithelr i itttills a s stttni of 
p~ra ct ic in g set(en;i nr t i le \llt\ 

sl-iftiirgCciliVitioII IntearIf is'lflsidts. 
Illcontrast with the genel illy (1 ilwliStrea 

direction of flws withill the iattiuralystilts<of 

a watershed, il.e isi decidedly upst+1'reil Ilow 

of'social and ciltulllrl iif llc as wlzitlfd plp-

uitilols eicroach til tOtosc ill the ulihintls. \\;i-

tershied lllnners ;ii Itllin u .rs tillst rtc-

ogllie thll socialsvStttllit(ltorI Stlitfi ,isc.tltlilt, 

ideoliogy, C1 Ilt ic relationis, ailnd religioi olftcil ;if-

list Ilge (If it fl(h llltaitl i tI , lld itstiti­fect the viabllhtv oIfnIulgelientnt tt ;Isiitt's.i 

as strongly as ectnomic t techiitill tilsitltr-

atios. Mtloe-el., lowlaild and urlxl hiase:, 
tend to exist amtong 1 laiin trs; t liese lbiases fIn'-
ther inhihit tinderstan(ing )fsocill antid Iv-
hav(orial varttihles lo)erating in uplanil ille;ts. 

The aplp)licatill of aittitl ec)llh)gitll 

f'ainework tol the intivsis of social ;itld lbe-

havorial o)>stlcles to efficlive wateilshed IllIll-

timl .uld mouai.li/.itItmif itlllll t le llts Ilist 
hcIll'isiehfltlf if lit nwcss;'\ iaks are to be 

('ltlil)itl l nl inplement;itiln S\S­ll 'fCt ist 

tell. In lite;ti t' ()ni lfliC\ inl)ICtiiititatIl)il 

prlm)\itdes gililatc to ttlie kev qlutstilons that 

iist he iiistt'if at tIle p'ogt'.il Itm.r jlct 

Ilevel if'a 't'aIl, fl' (I1) 1 lilit. frt' f(i'ttvtc)IIt't 

imil'tntli;tt on is tl)h IsslittI. .\('blit rill(lll­

agelnlent highlights the coilel'xits\ of tte s,,s-t Itisioll. \\'li( UltlS lwtlrt',n f'lliiaiml;lualh siS 
s an f g ellt tll'i It lSte rni d~ <o hI- nll( In sk . .io 

)cc tloanil el's 

tiots relatit eitrlietto tle Ill)l \'ettintti f e:of­
isting land Ilse patters ortt t e in t 'tioi 

of ne_'w patterns thai ire. siistlilulile withiiu 

both the natitnal mtid il st will sstiis. ilt 

cutrent state .)f[kiowwleilge ill 

directs pro ectj tli Ils lillla oIf)-

this at'ea isweak, 

s 

of such knowledge. Much reIttI' e'fo'ts arc ltIllii'l 
w ith inlie ielt plohIle lnsin tle tI atirsfaI fllit,li Iille 

inli inl tim :11nd institui- I](\\ m 

tionlf developnent requirelenlts ofwatershed inlust 

needed to m eet tillt' 

tin,,Iageient p~lans, which seek to adequiaely 
tWitsilet tile social ait blehavioral aspects (If 

t heir iuiplh'leieilioul. 

utl/,'1mA//tt 

lu itrd M'llut'r1h. ld 
/ ph'luiw Ptt ud //AllUliii hsteII 

auumgmvt 
K . I I/l F t'r 11l ('hri+ tup/, r ( ihh 

(Gr,'owing colcelti abllolt ligh I vels (If soil 

closill iII the upplr waitsliIs of' :\sia aintd 
such hastieih wn tr.,iIl t'flt'Is of tliosl5l l 

p1iltttl it.t';Isiig ellt, tw il~p mc w'utr­
-
ill lnttll'tc1I ­,l itI'lhaUttlttllt. i t ti' , 

o ftftt 
lll(1;l1;ll't, l ;ll
lit ' 111,1llipt'lllt'ltl has~ l 

t(I itul 
mt-'oIi ;Itit III ;il 1ir' t'I tntiit i llii llilih­
i t l ,llmv,'e tc, Im vlt' I ~lii , ti l Al;tlll 

nletiClt onllMp ( lt t I-lt'l;Itt',f prl­lise wlI(x'isI'. 

.it rt il ;IasJtlsmiHIf lIAgIlmns. Itittitis n eft'l 

tie rltn t hat goveln lix nIdII;I 'lgroullp h-

IlS e 

i,,c11 iltt.11 (If t tiI(II" h 
liavioil, while mt'g;ili/; Ir IIIF't fortlll-l 

111ht 5lll" Il\tII' sti as 
-

ills, g IlIt ii itII' iI"S. MICSpolitiilius, Ill vtcl 1111 
1nn1its. 

fil eaIt hhcl 1tMittwi\t\,.eItrtiii;Ii;IgtIlilItl 

litlcal 

ill 

Iin ii,t. Ic il.ihlllliig alillit, t ll,.,idh'rt'l hlI.is. 

( d th is li , I n',;1 1 1tt'c,ll nir 1t pl ipltitlill 

lh'xil)iit\--thc ;1ahilits1 to ]at'nt iantI hlldilge 

as t' le~c lli rt's'"--fniist lIe lnihpi' pr'I 

itlltbIihll Itic lila lli g 11l in pl e ntilltl­

tI( lIiases. 

llslitutilull aill sis iillIt aites ht it isalt 

suilicienit tl Ilelitilt, n1W W\;tt'shlf Illlln;lge­

it. h i.l .ll c 

s]il, t'Iko t Il ('trlttnl\ illtise: 
lllli stitl lli ' r n e l' t
it'li Al 

illIiet t'hII iituits ilthe\'aret t'oi. 
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lo bc ildopIC(l. I'llus, al Ihe polin, Illstilti- Slivngilit'lltIMI;II, M' opcrallll, It'%cls ()I dccl.ii() .
the Im(til-ill I-(-s()IIICC (oll.".1-valion11lii;tklllg aw;Irciless id, liplifild fill Illels. I'llesc prograllis

;II(el dIV ;I Closs-agou-v mopcillfiNt., c1l'or( and al-CI;tII9cIIICIII" ill(. Ilmic lisefulk imploilcillcd ill IIIc p1milu tillc, 111(1 district Ivv­misidclud Is \111 (IIIIII is po'111111,11MIN cIs, 1%111)sp.ciA .1s"I'SkIlk c limit IIIc MItIv-11(I-c-, the "lillus illm). MolcmCf. 111,,( 11tit ImIs III 
of

Fmc"In And its11161 It()11()11glill [/,I(]( )II'll Im 111 
I"llid Rullid )1111;11 JIM Mid;11,(. cIllhodled III S():'I ("miscl sim c 19761 1110111 

pmpcI I\I righl's, whR It dchlic ()ppm-I tilm lics (him 1,2,)0,000 hc( I1111d ( Ic.IIc ilk cli(MI11. 1\ - i)(,ji I joIcsIcd
Mid "IllmstI sclill Ic';"mis j(.g.11 (lilt(. 

3.5 millimi hr( i mcs legicclicd,III( CIM\cs IM 111di-
vidlial ;Iclmll. IM t ()11(.( l1kc ;IcI1,MI, 

I II(-sl I -s;it 67.5 pcivent1111d Im Ic- '11H 156.:1 pci( cm. Icspcc[ Ivek,-SMII( c I(w illc two Ili.()­jll lxvjl floIll IIIc olifIll". ilddlli(m(Apel lcm c m Ihc [Icclilt 11-rig'Illim %\;11(11 111;Jimgoilclit%% 
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The East-West Center is a public, non-profit educational institution with an in­ternational board of governors. Some 2,000 research fellows, graduate students, andprofessionals illbusiness and go'veritnent each year work with the Center's interna­tional stafl" ill Cooperative study, training, and research. They examine major issuesrelated to pollation, resources and develolmlent tile environment, culture, andcommunication in Asia, the Pacific, and the United States. The Center was estab­lished in 1960 by the United States; Congress, which provides principal funidi(ling.Sup­
port also coies from tiia'e than 20 Asian and Pacific governlments, as well as priviateagencies and corporations. 

Siuaied oil 21 acres adjacent tothe University of Hawaii's Manoa Campus, tileCenter's faciliiies include a 3(0-room office buildinghousing research and administra­tive offices fbr an iternational siaff'250, three residence iallsfor participants, and a
colnierence center with ieeting rootis equipped to prov'ide sil]ultaneous translation

and acomplete range of aldiovisual services.
 

THE EAST-WEST EN VI RON MENT AN) PO.ICY INSIT'UTE was established inOctober 1977 to increase understanding of tile interrelationships ati ong policies de­signed to ileet a broad range of'hlaniati and societal needs over titie and the naturalsystems and resources on which tiese policies depend or itipact. Through iiterdiscipli­nary and Ilitiltinatiottal progtamis of'research, study, atl traininig, the Institute seeks todevelop and apply concepts and a1iProac lies useful in identifying aIertiles availableto decision makers and inassessing tile im)lications of such choices. Progress andresuts of,Institite prograis are dlisseminaied in the East-Vest Center region throughresearch reports, books, workshop reports, working papers,newsletters, and other edu­
caIion al and ilnoriiial iontal materials. 

William H. Matthews, l)irector
East-West Environment and Policy Institute 

East-West Center
 
1777 East-West Road
 

Honolulu, Hawaii 96848
 


