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FOREWORD 

In nore ways than one,1992 marked the "comingof age" of 
JIMI. 

lie Iosi conlpClling evidence of the Institute's maturity 
is tde scientific quality of*thc research results presented in this 
year's Anna Reotrgress ispat iarly evident in 
IlMl's work to compare ard aualyze experience across 
diflerCnt coLntrics and IoCtionu,'which has begttn to yield", 
valhable inSigltts flr managers and policyniakers. IThe research 
section of the report reflects otr efforts to develip apro i 
that is both more integrated anrd more Otltpilt-oriented thall 

that of previotts years. Although tihcrc challenges toare still 

overcome, IIMl's program his made considerable progress
 
tva rds achieving tihL
standard Of Cxcel lerCte Cxpecred of a 
lull -Iledged nienibcr of tie international agricultural research 
cor ln t 

Operaioriallv, the year was marked by several important 
milestones. Findings wvitli itiprr'tati iiplicatiors Iir thle 
sustairiability ofirrigat.d agricuIttre worldwide etmerged frot 
our collaboIratiye research with national agencies ini Iakistan. 
IIMI gave significant attention to developing relationships
with China, Egpt and Mexico, where the irrigated sector is 

large enough foir iinprimvntnis itt perfimnance to have a 
global itnpact. I IMI als o placed renewed emphasis oi 
envirimental aid tublic hcalth issues, taking steps to shape 
its Iiture program ilraccordarre with tie priorities erlerging 

frtm the UN(El) meeting. Folltwing the recctum itendatiriis 

ofa 1991 report, the Ihistitte latIdiChed aglobal program to 

ilvcsti/:attc
gender issues. Lastly, the Institute obtained TAC 
aid C AR endorsement inprinciple of its strategy aiid 
tniediium-tcrin plan. Both doctierits reflect IIMI's intentin 
to capitalize on the opporntity, derived through membership 
inthe C(;IAR system, to develtop acoherent core-lirnded 

program. 


Inthe process offrtinatiing its strategy, IINI I made a 

stall btt signilicant change to [lie wolding ofits mission 
statenleirlt: improving tie perfirnmance of irrigatci agricitlture, 
ratlher than the irrigation sysrti alone, isnow the focus of the 
Institute's work.Slight to the casual robserver, this change is 
part of an ihportant evolution occurring thrriigholit the 
international research arid develuopmient c munity.As the 
Brridlani ( omnission inoted ini 1986, "Sectoral 
organizations tend to ptlrstucsectoral rrbjectives and to treat 
their inmpacts oilother sectors as side-eflicts, taken into 
acOit o)ly if'cOnpllpCd no dr sO....Sstainlable developiient 
requires that this fragmentatin be overcome." By broadening 
itsfoctis to irrigated agrictiItiire, lI has playC'lIi its part in 
breaking clown these seetoral barriers. 10 st doing it hopes to 
encourage similar moves at national level, where irrigation 

l 

I t.byit. .- ,.nllet
- at R 1311 .. i ' 
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(;'mentiniCtuda andSwitinian; 

and agriCnlutrre frequeni tlyretnain tile responsibility of
 
ditffrent ministries and institutions.
 

This shift
ii emiphasis cannot but le reinfbrced by
 
JIMl's nw mcrbnership inthe C((IAR system,which viii
 
eriable itto fornl closer working relationsl,ips
with 
international crop research institutes. ()ver tie past year IIM!
has acted to strengthen its links with IRRI, WARI)A, 

ClNIM YT aid I(ARI)A, as well as IFPIRI and ISNAR. In 
the ltrger term, the brodCi scope oIresearch at system 
level - 1trW ericim passiig fiorestr arid flsheries alongside 
agriCilture - will allo IIMI to Irge new relationships inall 
three sectors. 

A tangible sytmbol oflIMIl's comirig ol'age in 1992 isthe 
inatgtiration plaque that riOw stands oittside (lietiaitt 
entrance to illNl's new headquiarters building. The plaqtue 
was trveilediion 6 December 1992 hy the late President of Sri 
L.anka, His Excellency, Ranasinghie Pretiadasa, I i a colorfi, I 
ceremony attended by IIM l's Board ofGovernors, 
representatives ofdonor agencies and the Govc:riment of'Sri 

Lnka, and IIMI stalff In its pleasant surrou ndings close to 
the country's new Parliament on the e;stern ot skirts of 
Colrombo, the building isahanridsomie gift to tle Inrstitrite 
froii its host coutntry, with the gencrous assistance of the 
Governters Of Cananilda arid Switzerlarid and the Ford 
Fioundation. Fron its new pcrmnannt home,and with its 
several field programs arrind the world, JIM! willIle able to 
tackle the challenge ruf its important mairdate with renewed 
vigor. 

Ai k , / A 7 

Roberto Lenton 
Director ;enerl 



IIMI's Research Results 1992
 

Details of IIMI's achievements during 1992 are presented in this report. The first 
section focuses on five themes of research carried out by the Institute during the year. The 
five themes are Performance of Irrigation Systems, Management ofWater for Irrigation, 
Institutional Change and Policies, Farmers and the Farming Commtunity, and 
Environment and Public Health. 

These themes follow the structure of the program of'the Institute during 1992. From 
January 1993, the program has been reorganized into different themes and this vill be 
reflected in future Annual Reports and other IIMI publications, dating fiom this time. 

The Country Programs section describes IIMI's in-cOtmntry collaborative research 
with national programs conducted in several developing countries. There are separate 
sections on Capacity Building, Information, and Finance and Administration. A 
concluding Annexes section provides additional information on projects, publications, 
awards and other matters of interest. 
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THEME 1: PERFORMANCE OF 	IRRIGATION SYSTEMS 

IN IRODUCTION 	 DEVELOPING A CONCEPTUAL FRAMEWORK 

11Il was estblishCd because therc isaserious gap 	 Approaches to assessing the pcriformance of irrigation 
be.twCn the potCntmil and actual pcrtormancc of" sstems bhav varied widely inlthe past, leading to 
irrig'ted wgriculturc. IThis gap isattributed to the poor diflicultics in comparing data across cotntries and 
ll,1taLlgerilnilt ofile tecllnology Available for systems. Oine olthe first tasks of the ncw program, 
irriation, and of the institut ions and individuals therelorc, was to develop a conceptual 1'ranlework and 
rusponsiblc for its productivC, sutstaitble and nethods that can be shared ard used by II Il 
Cqtiiablc use. All IIMI's activitics therefIre contribute N;cicntists, their pantncrs ill national research systems 
ill (oI IV r another to pcrIforni a icc thc me, and other in tcrestcd partics.way hCe 
which lic., at the hcart of thc Institutc's lla ldaItc. In 
reccnrt years, however, the Instit utc has realizcd that 'Io acconpl ish the task, a joint pr(Ije<t with the 
the' topic isso important that it merits a separate and nternati(tnl Food Policy Research Institute (I1l11 1) 
sizeable progr:anm eIfits own. 	 had previously bCCn lau nched, funded by the Ford 

Foundation. Inptt to the dcN'lopnlelnt ftltle 
framework was provided at several jointly sponsored 

TFhis it now has. f.ate in 1991, I1IN established a workshops, the third of'which, on pcrf)rmancc 
task tforcc to implement Ill ambiiNous program of indicators, had b.en held at I I1RI in 1991. In 1992, 
research oni the subject of pcrformatncc and the the proiject complhted its work, and the fiial version 
imetlods required to assess it. Ihis year's Anilul of the franlework was published (Small and Svendscn 
Report rcports the program's first year of operations. 1992). 

Figure 1. - Inputs and outputs: Irrigationin the context ofnested systems. 

Polilico-Economic System 

Rural Economic System 

Agricultural Economic System 

- Irrigated Agriculture System 

~~t~iA Irrigation System L4A 
OtherInputs Otherinputs 

KEYSTO INPUTSIOUTPUTS 

o Operationot irrigation taci'lties 0 Agricultural production 0 Ruraleconomic development 
o Supply of watertocrops 0 Incomes in rural sector 0 Nationaldevelopmenl 

SrOre S,,1l d S 1992,nr,,n 

I' P 11 i , II , RI , .I 	 I 
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A salient fCatUre of the framework is that it 

distingui lhcs the hierarchy of nested systems within 

which irrigation takes its place, and hence the differ-

ent levels at which interventions affecting the effi-
ciency of irrigation can be made (see Figure 1). The 
Pcrfornance Program has so far focuscd its attention 
mainly on the two primary elements of this hierarchy, 

the irrigation (or watcr delivery) system and the 
irrigated-agriculture system. In the filture, it will pay 

somewhat more attention to the links between these 
systems and the broader economic and social systems. 

The Table at right summarizes the conceptual 
framework developed. It illustrates the many choices 

to be made in undertaking a performance cvaluation 

and 	the importance ofspecifing these choices 
explicitly if results are to be comparable across systems 
and over time. It also highlights (in bold) a class of 

assessment parameters neglected in the past. These 

concern the recurrent processes of irrigation systems 

rather than the episodic design and construction 

processes; a focus on the irrigation system proper; and 
an interest in the collectively or bureaucratically 

managed portitm of the system. This class of assess-

mcits is f It to be important for four major reasons: 

[ 	 With investment in new irrigation systems 


declining, donors and policyniakers are anxious
 

to increase the eficiency ofexisting systems. 


* 	 The point at which water is delivered to farmers' 

fields usuially marks the transfer of responsibility 
for irrigation from a grotip to an individuial. 
Assessment at this point makes it possible for the 
group to evaluate its own performance. 

IN 	 The assessment of irrigation performance in 
terms of water deliveries mirimizcs the 

confounding influence of other, nonirrigation 
variables. 

N 	 The point of water delivery to firm fields is the 

most appropriate one for linking two analytic 

methods - the hydrologic model and the agro-

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

Outline of the conceptualframework forevaluating irrigation 
performance. 

I. 	 Delineating Boundaries on What IsTo Be Evaluated 

A. System 

1. Irrigation system only 

2. 	 Irrigated-agriculture .systenm (including irrigation system) 

3. 	 Other systems (including irrigated-agriculture system) 

b. 	 Irrigation subsystems (system functions) 

1. Acquisition 2. Distribution 3. Application 

C. 	Life-cycle processes 
I. 	Planning 3. Constmction 5. Maintenance 
2. 	 Design 4. Operation 6. Support 

D. Geographic extent 

1. 	Physical basis
 
a) Design area
 
b) Service area
 
c) 	 Net Irrigated area 

2. Social basis 

II. Delineating Types of Evaluation: Concepts of Performance 
Assessment 

A. Models of performance
1. 	Goal-orienteda)Goaloiety

a) Goals of society
 
b) Goals ofexternal constituents
 

c) Goals of internal ,onstituents
 

2. 	Natural system 

B. Rationale for assessment 

I. 	 Operational performance monitoring 

2. 	 Accountability
3. 	 Intervention 

C. Types of performance measures 
1. 	 Level 

a) Process
 
b) Output
 

c) 	 Impact 

2. 	Scope 

a) Achievement
 
b) Efficiency
 

3. 	Relationship to conceptual indicator 
a) Direct
 
b) Indirect
 

D. Source of performance standards 
1. 	 Internal 2. External 3. Relative 

E. 	 Time dimension of assessment 

I. 	 Single point in time
2. 	Multiple points in time 

.o,,,,Small a smi,,n 1992. 

INIINmAIONAL IMjCATION MANAesMuO INTtnrrm 
2 
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economic model. Spccik ing vater flows at this n()re thauiitei r f'ir share of water, frequenly acting 
point can lead to signficant improveln..ts in the illegally to do so. 
ability to predict the agronomic and ccoimmic 
conse(ufiences of'ahernative irrigation scenarios. 'I he findings o,N I Nlje conducted in 

collaboration with the ltinjab Irrigation Department 
l'hiis fiamcwork provides a tisetiui concCptual (Pll)) in Palkistan have impor'tmt imlictaions for 

basis for designing research to evaluate irrigation improving the efficiency ofkwater dclivery to tail 
pcrformance, and will be ida.Ipted further by IINI to ,:rnders. l.ong himiliar with the problem, the 
ftcilitate futtire comparative studies, department had been considering various way's of 

dealing with it. "'Ihc project compared three possible 
inte'nrvitions: Iiinig the canals with brick and mortar 

ACHIEVING MORE EQUITABLE WATER to minimize seepage, desilting to improve th,: flow of 
DELIVERIES water, and improving the elficiency of'canal 

managmne'it and supervision. 

'Tbe mreliability ofwater deliveries to fEriters at the 
tail end of the distribution network isone of the lining proved the most expensive of the three, 
commonest problems affccting irrigation schemes costing some US$3.) per hectare. IIM l's research 
worldwide. ( )fien, tile problem reflects not just tle showed it to be also tile least cftective. When brick 
scarcity ofhe water resource itself,but also its and mortar lining was introduced, water deliver' 
profligate use l) flvriners in the head and middle becamc less reliable than it had been1i befbre, and even 
reaches oftthc scheme. 'hese tiirmers haIitually take declined in some canals. 1h'lie major reason fbr this 

Figure 2. -. Impact of desilting on water distribution equity, Lagar Distributary, Pakistan. 
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was that farmers tampered with the dimensions of 
their outlets diring the lining process so as to increase 
the amount ovfwatCr they would icCCivc. In addition, 
the poor quality ofthe construction meant that the 
lining would be uInlikly to last for more than a few 
years. 

Desilting proved innLch cheaper. l(wo different 
approaches werc adopted both of wvhich led to 

significant improvements in performance. The first 
tfll'owed the standard practice of desilting the entire 
length of the canal, at acost of'about USS2.20 per 
hectare. T his led to a significant gain in the equity of 
water sutplies between head and tail users. The 

second approach, proposed by IIM I, was based on a 
computer simulation ofwater flow that predicted 
what would happen when only limited sections of the 

canal w'ere dCsiltCd. The optimuin theoretical trade-

off between cost and performancc gain was calculated, 
and was then tested in the field. The calculation \'as 
foUnd to be correct, validating the model and 
confirming its uscf'ulCss as a management tool. The 
cost of'selective desilting, carried out by the PI), 
anlotLilted to only USS0.22 per hectare, and srill led 
to the virtual elimination of dificrences in water 

S.. 


Z 


deliveries bcrwccn head and tail users. Although total 
desilting imay last longer than selective dcesilting, 
increasing the interval between interv'ntions, analyses 
suggest that regular, focusCd desilting on the most 
seriously ffcctcd sections will prove the most cost­
eflective soltion (see Figure 2).
 

Improvements achieved through dcsilting remain 
highly sensitive to the management of irrigation 
operations. Desilting restores the potential for 
operating the system at the level of discharge for 
which it was designed, bUt whether or not this 
actually happens again depends on farmers at the 
head and middle reaches. These fhrmc's max' 

continue to help themselves to the increased stipplies 
of vater at the expense of'their neighbors dovnstream 
(see box below). Ifthis happens, tail coders will be 
jIust as badly off as before. 

WATER THEFT: THE REASONS WHY 

Farmers who steal water in the Punjab do so at a 
specific time of the year and for entirely rational 
reasons. IIMI's research showed that theft occurs as 

soon as farmers start to 

prepare land for rice 
cultivation, normally in 
June. Farmers are anxious 

to ensure early planting, 
over as large an area as 

possible, of their mlost 
valuable crop, the long-

Sgrained, scented basmati 

Srice. This traditional 
variety, with its good flavor 
and cooking qualities, is in 
high demand by 

:""-"rcstau~rants and other 
- urban consumers in 

Pakistan. It also fetches a 
high price as an export 

- ., commodity. Attempts by 
Water theft occurs when farmers start to prepare land for rice cultivation. plant breeders to transfer 

I.N ,IBN%NAI iRRUh.IVINMIANdMINI INlllMI, 
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'1 'into %watercourseswith those predicted under water 
conditions when theft does not occur. 

-Ihecquitable delivery ofsurface water is 
important not only for the short-term productivity of 
irrigation systems but also fi.tr their long-term 
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Depriving tail-nd farmers of surface water forces them ouse 


more groundwater. 


itsquality characteristics to modernighyieldng 

varieties ha not so Fir meth sicc ess.Hence, 


ields ar lower than for other rice varieties, while 
farm-gate prices remain high. Water theft tails off 
once the crop nears maturity, and stops altogether 

after harvest. 


By stealing water, farmers in the tipper and 

middle reaches are able to maximize both yields
 
and total production of this valuable crop. Water 

theft iswhat makes them wealthier than their 

neighbors downstream, 

At present, not much can be done about this 
problem, although better policing of the system by 
agency officials would doubtless help. A new tool 
developed by ITlMI enables the total voluic of water 
stolen to be calculated by comparing actual discharges 

1 kII'II1ll IT!'I.'-S'.i 11, 

sustainabiliry. Deprivingtail-cnd farmers of'surface 
water forces them to Use groundwatcr. As this 
declines in quality, higher levels ofsalinizatiou occur. 
In collaboration with national research groups in 
Pakistan, the PerfOrmance lrogram completed 

.ltailL Stltuics oi this problem duing 1992. "'Ihc 

results are reported tinder Th'leme 5, Enrvironmientand lIublic HCalth. 

CUMULATIVE RELATIVE WATER SUPPLY: A 
CO.N STEP FORWARD 

'heliconcept of relative water suipply (RWS) has been 
used by scientists for more than a decade to assess the 
performance of irrigation systems. It is the ratio of the 
\water supplied to the water demand associated with 
specific crops and cultural practices, in agiven
conmmand. 'lheconcept canlbe applied to both rice 

and upland crops. Both groundwater and surfice 
water can be taken into account. 'hcvales are based 
on fied observations and measlrements at a 
particular point in time. RWS iseasy to calculate, and 
is a good indicator ofopratinal prrmanc. But if 
it rains or if'extra groundwater isapplied the day afterthe meaislrenicts are taken, neither this water nor its 

~effecton subsequent canal operations is accounted 

for. 

IIMI scientists have, dhCrfbre,developed a 
complementary concept called cumulative relative 
water supply (CRWS), which takes ijto account the 
total supply of water to the crop over time. Whereas 
RWS is uscfil f'or evaluating the ratio of'supply to 
demand at agiven point in time, C(RWS can be used 
to evaluate it over an entire season. It can, therefore, 
be used by system managers to monitor water delivery 
performance oila contintous basis and to make any 
necessary adjustcnts as the season progresses. 

5 



THEME 2: MANAGEMENT OF WATER FOR IRRIGATION 

inforimitionm iailbtl., to systemi 

managers. Research takes place 
at two levels: acquiring better 
baseline data tiroughlhfi. 
survcvs, anld developing (or 
introducing) more efflciCnt 

Iuleatis of' processing data, using 
statc-ol-- lic-alt computer 
technology. 

BASELINE DATA 

Conjunctive Use in Bihar: 
Support for Management 
Decisions 

Waterlogging is a major obstacle to agricullural production in Bihar, India. [arers often depend oil both 

INTRODUCTION 

i deCVIINIl'S ob)jcctiveC 1 terl t I ~ii ICs to eo p)b tter 
llMlasgbcrittni fr hisathecoeyanc, lc to rn 
manageent systems foar wate'r conveance, allocation 

and distribution. l'Iiis rcquires the study oftcca 
issues afh.'cting th iachiig of water supplies to tie 
water requirucnts of'Cl'OIs. It also reLuires al 
understanding of the managerial capacity of ageticies 

to implement water delivery plans, and oftthc stalling 
and ahtlie resource implications ofdif'ercmt 
approaches to operations and maintenance. 

The relationship between the physical design of 
an irrigation system and the managemennt 

rcquirclcnts associated with it iscomplex. When 
systcls are designed without taking imto account the 

matagemnient reqttirements ini different agro-ccological 
or socicconotlic environnimits, pCrfnillancc may 
fll disappointingly short ofexpectations. Symptoms 
of this include unreliable water deliveries, inequitable 
deliveries at main, scondary and tertiary levels, 
waterlogging and low cron yields, 

IIMI isdeveloping various tools and approaches 
to overcome these problems by improving the 

grotldwatcr and surface vater 

to irrigate thcir crops. This So-called conjunctive use 

co tiiI licates the dCliver yTf'surface water. If d li wcriCs 
are plan ned and impleMneU'd without regard for the 
availability of,,,roundwat.r, the results iav be both 

ieqtitablc and damagiig to the environtett, 
depriving Soni irrigators of adequate supplies whle 
leading to groVing problems of watcrloggitIg ald/or 
sal inization (see '[hcies I and 5). 

Bihar State, iti northern India, is a relatively 
water-rich area. l'here are fi.w salinization problems as 
yet, but considerable waterlogging isapparent in areas 
where surfhce waer is supplied. Crop yidds are fhr 

below their potential, and Bihar isone of the 
cottts poorest states. 

of a1992e MlSat mie the ndak 
Sy'stm of Bihar State to deternin the extett of. 
cotijutictive use -- asking farmers exactly how they 
irrigate each field at difl'rent timies of the year. The 
aiti is to develop methods for detectiig atid assessing 
coijuictive uIse so as to support tiianageiiient 
decisions oi the allocation ofsurface water. The study 
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builds on previous work undertaken as part of a but they also provide local water supplies for 
comparative study across lIr states, carried out domestic tse as well as for watering livestock,

growing vegetables.
mainly by Indian professionals (see page 44). raising fish a lld 

initial indications arc that the area in which the Some of Sri I.mka's tank systems datc back to 
use oftgroundwatter and surLItCe water overlaps is about 2,000 years. [Following the collapse of the 
smaller than was originally expected. Farmers do not country's dry-zone civilization in the twelfth and 
invest in pumping up groundwater unless the' have thirteenth centuries A.D. and the mass migration 
to; in other words, unless the sippl' ofsurfIhce water of its people southwards to the humid zone, th'c 
becomes so unreliable that their livelihoods ari larger systems fi'll into disrepair. Many smaller 
threatened. In most parts oft hC sy'stem tinde study, village tanks still survived, however, and continue 
this situnation has not vet arisen, even today to meet rural people's everyday needs 

for water. 

SMALL TANK IRRIGATION IN SRI LANKA: Sporadic attempts to rehabilitate tank systems 
FACT AND FICTION began du,ring the colonial era. Following 

Like that ol'other traditional practices Figure 3. - Nachchaduwa Tank surroundedby small tank cascade systems. 

amid systems in agriculture, the study of' 
'small-sc.ale tank irrigation iscn rrnCtly 

receiving renewed interest (see box 
below). With the sustainability of " 
modern approaches being increasingly 
subject to question., scientists and 
planners are turning their attention to ­

those of tle past. BV lattirc retrospective, Nachchadu,Tank 

in the study of'traditional systems they 
ri the risk of being romanticized. 

TANK IRRIGATION: -,rapp,"'n 
mn..w.€ 

NEW LOOK AT AN OLD I THIRAPPANE 
W L K PROJECT AREA 

TECHNOLOGY , 

llMI's host country, Sri Lanka, isalso t 
home to some of the world's most ) ii 

ancient systems of irrigation ­ the so- j I 
called tank cascade systems of the ' 2 
island's cty northern central areas. ... AMM K 

These systems consist of chainls of' 
interconnected small reservoirs sited at 
strategic points in a watershed, often at 
the confluence ofr v vatCrcourses / K,..-' 
(see Figure 3). The reservoirs arc 
primarily used to irrigate rice fields, 
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independence in the postwar 
years, these attempts 
continued on a modest scale, , 
but vere largely, overlooked as 
the government turned its 
attention to thet construction 
and management of large­
scale agency-controlled flow 
irrigation schemes. However, 
the 1980s saw rcnewvd 
interest in small-scale tank 
irrigation as the supply of new. . 
irrigable land began to run 
Out and thle poor per-formance: 
of large-scale schemes came 
under increasing criticism. 

Tank irrigat ion has nut Some of Sri Lanka's tank systens (late back ioaboLIt 2,000 years. 

escaped this flie, having been widely hailed as a 
sustainable sy'stem that could, if properly managed, 
ilmpro'c thc livclihoods of some ofSi lanka's 
pooresi people. hlie romanticism lies in the 
assiinlpi[on that a syStcl that worked well in the past, 
whenIIunIan populiation pressures were so much 
lower, can meet today's greatly increased d-mands. 
What isneeded isa good hard look at tank irrigation 
systes to determine whether tievcan, in far, be 
improved through mere physical rehabilitation --
common approach for improving the performance of 
these system, or whether the real causes of S)'stcm 
dcline lie in the social aLnd economic pressures that 
havelong sLrroundCd such systems and that continue 
to increase today. 

The basis for claiming a potential f .r system 
improvement rests largely on the rehabilitation of 
individual tanks. This approach may improve local 
water supplies, but it ignores the hydrological 
relationships within the watershed as a whole. In one 
important respect tank systems may turn out to be no 
different to canal systems: more water for one group 
of users means less for another. 

In 1992, 1IMI launched a collaborative project 
Nxith the Tropical Agriculture Research Center 

(TARC)of Japan tu investigate these issues in more 
detail. The project had two components: a technical 
one, designed to 1tiaiik water balance Intink 
irrigation systems uin a whole watershed basis, and a 
socioeconomic one, intended to investigate whether 
small tank systems could be sustainably and Cqtitably 
managed to meet the demands now placed on them. 

During that year, the project's scientists selected 
research sites and began data collection in the 
hirappane area, part of the carchment area for the 

Nachchaduwa Reservoir, in the Anuradhapura 
District of north central Sri lanka. 

Initial findings confirm the existence of 
hydrological relationships at system level. However, 
several features of tank systems make them more 
flexible than canal systems. These include tle 
relatively short distanLcs over which water is 
conveyed, the greater potential fi)r returning excess 
water in farmers' fields to a lower-lying part of the 
sy'stem, and the option for utilizing the water from 
upstream tanks that are full, allowing more water for 
use further downstream. These features may allow 
some room Iar the overall improvement of'system 
efficiency. 

IN IiN W1NAL[$PA;AII N MAN(; I INIINSIIJUlI 
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LARGE-SCALE SCHEMES IN SUDAN: THE DRIVE 
FOR GREATER EFFICIENCY 

Located at tilejunction of'tie Blue and WVhite Nile 
rivers, the (;ezira is Sudans largest and best-known 
irrigation scheme. (;ven the inmportance of the 
irrigated sector in national food production (see page
53), the government attfords high priority to 

increasing the productivity of'schemes such as the 
Gezira. A Project to assist the (ezira Board in its 
eforts to Inmprove the efficicyi o' water deliveries 
ended in()ctober 1992. It made over 20 
,ecommendations, identi king several key areas in
which efticienes' could be iinproved (see box below). 

WATER DELIVERIES IN THE GEZIRA: 

KEY INTERVENTIONS 


Among the project's most important findings was 
the fact that decisions on crop area are made not 
according to the water available, but on an ad hoc 
basis. Switching to the use oflong-term data on 
stream flow as a basis for making these decisions 
would Impro,-e efficiency considerably, 

Water allocation isanother arca in which 
insufficient use ismade of available data. A fixed 
volume isallocated regardless of the different crops 
grown in diflercnt seasons. Allocations should be 
based instead on the actual water rcquirelents for 
specific crops. This should be tried otit at a pilot 
level, starting with wheat, before being more 
'widely promoted. 

Water deliveries were found to vary greatly 
between difTerent areas of the scheme. Inequity 
wvasattributed mainly to the breakdown of the 

flow monitoring and measuring system, to siltation 

and weed growth, and to inadequate maintenance. 
The original project design had not provided for 

flow measuring devices at the distributary canalles'el. These devices should be installed. 

A great deal ofwater - up to 40 percent of the 
requirement for wheat, for example - is lost from 

farm-level watercourses due to "dead" storage. Better 
LISCcould be made of this water by installing small 
pumps to irrigate higher-lying area,. 

The night storage system introduced over half 
a Ccenrurs ago has lost its relevance, as frmers in 
)mostareas have started to irrigate during the night. 
Night storage encorages silting and weed growth. 
These problems could be avoided by reverting to 
the continuLous irrigation practiced in the project's 
early lays. 

Water use efliciency was low for all major 
crops. Even though yields in the 1991-92 crop 
season were double those of the previous year, the 
range was 0.02 to 0.45, compared with 0.14 to 
0.39 obtained in 1990-91. Low plant density was 
identified as a major factor contributing to low 
yields. 

To institutionalize the inrer'entions recoi­
mended by the project, a Water Management Advi­
sory Unit was set up within tile (;czira Board. The 
project's final report made several recommendations 
for strengthening this unit. To wind up the project, a 
workshop was organized to prcscnt and discuss its 
findings and recommendations. 

VILLAGE IRRIGATION IN BURKINA FASO:
 
ORGANIZED CHAOS
 

Burkina Faso's village irrigation schemes have evolved 
around small danis originall, used for watering 
livestock and meeting human domestic needs. They 
are managed by farmcs' organizations, with technical 

spport Provided 1,,\ paIratsttal agencies. Undera 
project begunI inl 199 1I,IINi IIS inIvestigating wvays of,ilrositg water Storage, Conveyance ard distributionmrvn ae trgc~c'ncaddsrbto
 
at fivc village locations. At two of'these, klogtdo and 

tenga, diagnostic research was completed during 1992, and reports wvere wsritten up and submitted to
the gover ent. 
the govern iellt.
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I'he research r'!vealed tile socioeconomic pres-

sures that so often undil lie technical shortcoings in 

the delivery' of watr suIppliCs. In both systeIs, the 
reservoir represents the nuicleus of local econlomic 

development. Besides irrigated agriclture within theofficial co,; niand area ,It penrnits a host iotiler 

activities, including fishing, Ilvestock production and 
opportunistic cash cropping. lhe 'tter leads to theproliferation of uniauthori ed plots on canal reserva-

tions, around the reservoir arid, dunring the dry season, 

even within the rescrvoir itself: 

'he simultaneous tise ofcanal flows by too mnaly 
farlners leads to low discharges and longer periods 

reqiuired 60r irrigation. It also leads to water shortages 

during the dry season, contributing to low cropping 

ImItensitics. 

Farmers' organizations and government agencies 

appear powerless to change matters. T he land tenureI" aid rdistrib-
si'stein, whereby thle statetexeakness 
tites land within tile irligatioll system, discotirages 
firners 'omn itnvesting in their land and developing 

it. State-imposed tenure also coilI icts With traditional 

land rights. 'he size of'allocated plots istoo small,11 
and competition folr labor fr-on rainl-fe'd agriculturea i ortntit t furh d weiedin,as i planin f 

d 

L)tmring the rainy season, government support 

services tentd to Concentrate primarily oi the supply of" 

seeds and fcrtilizers, paying little attention to systemli 

Management aind water use. S".pport services are 

considerably reduced 'lli the dry season, leading 

to di'fictlties inoibtaining credit, seed and other 

inputs. 'I'here are also problems of'storing .;,. 

marketing surpluses. Under these conditions, farmers 

seek to mnimhize risk, fIaV'oring sIbsistence crops over 

potentially niore profitable cash crops which entail a 

higher initial investment. 

At the start of tie project, almost no 

management inf'ormation \%is available for either 

scheme. IIM I has, theref'ore, gathered baseline data, 
startiig With acCtirate lists of tile Eirners using tile 
scheles. 'his information has been shared with the 
agencies and fhariers' organizations concerned. 

COMPUTER APPLICATIONS 

Speedy access to ip-to-date information is crucial t 
the improved lanagellent ofwater deliveries. 

Computer technology offers new opportunities to 
improve the storage and processing of data, and so to 

support the rotie tasks of irrigaiion managers. In 
lstalices, standard commercial softwarc can he 

used, such as database mlla.gemllent systeins, 
'IllnllN 

spreadsheets and geographic information systems. 

Alternatively, specific applications, such as simulation 
iodels, can be tailored to niet specific nieeds. 

IIM I isCurreIn testing conlputyr-basd 

methods and tools Mainly at its field sites in Sri Lanka 
and Pakistan. 

Diagnosing Decision-Making Problems 

Dunexpropriates)trhg 1992, the first draft ofan analytical
in the deision 

framework fbr diagnosing wealrnesses in the decision­
making process ofcanal managers was completed (see 

Figure 4). 

'I'The fr-anmork i[lustrates tile interactions 
leveen tile phIysical infi'astricture ofra main canal, 

and the people vho operate it. '[h' Latter can Ie 

divided into two categories - those who take 

nlallagellnent decisions, and those wvho implement tile 

decisions. In addition, each system has three basic 

llanagellent ftlnctions - a "colllland" f'unction, in 

which decisions are made arid iin plinented; all 
1observatioia" function, in which inf'ormation is 

gathered oin stich topics as inf'rastrtucture and 

hydratulic behavior; and an "evaluation" fttnction, in 

which perf'ormnance indicators are added to tile overall 
analysis. 'I'lie coibined otitcome of the obseRation 

antd evaluation functions modifies tile decisions made 
at the comnmand level. 

ie f'ranework serves is the basis for defining the 

terms of ref'erene ofcomIpterized illallageieilt 
inf"orniation systenls. Havihg decided what kinds of' 
information need to be collected at what points in the 
systemn, managers can then ideitify,' the methotis that 



can be applied to analyze the information and, where 
appropriate, the tools required for system simulation, 
They can also asseis the operational implications of 
introducing the system - the number and type of 
mcasuremcents to be taken, the Communication 
facilities needed, and the hardware rcquirements. 

7In 1992, thL traIICWork was suIccCssfully applied 
for the fi.st time, using the Kirindi Oya Scheme in 

southern Sri Lanka as a testing ground. To encourageuse of'the framewvork elsewvhere, IIMI made a video to 
doufe the ap on plsrces I madevibetween 

Fdollowing the diagnostic phase, a data collection 
and communications network ias set up using 
messengers and atdisplay board in the engineer's 
office. This brotght immediate savings in vater, 
estimated at approximately 10 percent over previous 
years during the 1991/92 selsoll, 

To address the problem of data acquisition and 
storage at field level, a study has been latnched to 

Figure 4. - Main canal rnanagenent. 
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design and test a low-cost water-level data logger. The 
first prototype of the logger, made bv Sri Lankan 
researchers at the University of lPcradcniya, has now 
received laboratory testing. It will be fieki-tcsted at 
Kirindi Oya during the 1993 season. 

Flexibility: Counting the Cost and Assessing the 
Feasibility 

Designing irrigation schedtules involves a trade-off 
the flexibility required by fairmers, on theone hand, and the labor costs and managerial 

capacities of agencies, on the other. Again, computer
technologies caln assist in identifying an appropriate 
balance. A new model fbr this purpose, the (anal 
Operations Management Assessmnct (COMA) 
model, Was completed in 1992. It enables managers 
to calcu,late the, labor inputs and other resources 
required to operate a given schedule, With a given 

irrigation infrastrtCticr-. The generalized version of 
the software program, together With a tisers' manual, 
will be available fi'om IIMI headquarters in 1993. 
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THEME 3: INSTITUTIONAL CHANGE AND POLICIES 

IIMI and its national partners have launched aproject to study 
experiences in irrigation management transfer to farmers. 

INSTITUTIONAL CHANGE 

Introduction 

In thie rush oer the past century to expand the area of, 

irrigated land for agriculture, governments orldwide 
have constructed thousands of expensive irrigation 

systems,spending roughly US$15 billion each year 

onl irrigation developmecnt since the I940s. By 1989 
therirriaution heletic tae19s.irrigad
there were about 233 million hectares of irrigated 
land inlthle world, 73 percent of them in developing 
countries, 

At the start of the I980s the tide of expenditure 

on new irrigation development began to wane. Partly, 
this reflected ageneral decline in public-sector 
investment, which fell out of fashion as belief in 

1 2 

market forces gained ground. But the main reason 

was the acute shortage of flinds experienced by 
developing countries as their debts mouuted and the 
terms of trade turlned against them. With the prices of 
many agricultural export comnmodities falling, further 

investmntr tin infrastructure to grow those same 
commodities made little sense. Illaddition, amlost 
everyone involved illirrigation - farmers themselves 
as well as system planners, engineers, crop scientists 
and government policy'makers - Ilt disappointed 
with the performance of state-run irrigation systems, 
which showed rapid deterioration from both an 
in frastructural and an enviroinental point of view; 
tiex' were also disappointed with the levels of 
productivity that fell \vell short of planners' targets. 

The rCsult has becn the widespread adoption, 
during the late I 980s and early' I990s, of policies to 

transfier all or part of the management of irriga-ion 
systems from government agencies to farmers 
' associations. 

Irrigation management transfer involves a host of 
colmplex issues. For a start, dramatic organizational 
changes may be required illirrigation agencies whose 

mnlagement and staff must accept and adapt to their 

new roles. Cutbacks illstaff, and changes ill 

responsibilities for those that remain, must be 
successfully managed. So also must tile change from a 
direct, "hands on" nanagement style to one in which 
the agency sees itself primarily as asupplier ofservices. 
New training in sc-vice functions may be needed. 
And as if dealing with these internal changes wvere not 

Andugh g N et agen e ra lcha n ,e 

enou1.gh, governmenl~lt agecllies miay, imiaddition, be 
required to find ways ofencouraging the development
of local managenlent institutions. This in turn may 
give rise to new problems, notably how to ensure 
adequate representation of the interests of less­

privileged social groups. 

In 1992, IIMI and its national research partners 
launchcd aproject to study experiences in irrigation 
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management transfer. The intention is to examine six 
cases in depth, while widely disseminating more 
concise information on at least 15 others. The aims of 
the project arc to analyze and compare tile various 
approaches taken and the changes in irrigation 
performance that result, with a view to producing 0 
synthesis and guidelines for policymakers and others 
engag'ed in planning and implementing management 

transfir programs. 

What IsManagement Transfer? 

liMi defines irrigation management transfer as "the 
transfer of responsibility and authority for irrigation 
management from the government to nongovernmen-
tal entities." This may or may not include the transfir 
ofownership of infrastructure and other assets, 

Transfer may be partial or total, and may involve 
large- or small-scale systems. The management 
transfer programs of Indonesia, Nepal, Senegal and 
Bangladesh provide exanples of the total transfer of 
small-scale systems. Those of India, Nepal, the 
Philippines, China and Sri L[anka illustrate the 
transfer of the distributary levels of large-scale systems, 
with responsibility for main canals being left in 
government hands. Countrics such as Mexico, 
Colombia anl Madagascar have launched programs 
to transfer inanagement to water users' associations, 
with farmers gradually increasing their share of 
responsibility, starting at field level, then moving to 
the distributary and finally to the iain canal levels. 

Transfer ofmanagenient responsibility may cover 
one or more of three major areas: maintenance of 
system infrastructure, decisions on cropping plans 
and patterns, and the distribution of water. It may 
also imply increased farmer involvement in the 
mobilization of labor and financial resources, and in 
the resolution ofconflicts. 

Transfer may be accompanied by the 

crivatization of other parts of the agriculture sector, 

marketing services. This is the case in Senegal, Sudan 

and Nigeria. 

P-;,~ m, u 
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What Are the Benefits? 

Managed properly, irrigation management transvr 
can bring rapid gains in the efficiency, productivity, 
equity and sustainability of irrigated agriculture. An 

example from Nigeria demonstrates these benefits (seebox below). Maniaget trs can fcusas 
o w n ent transf' r can, of course, also 

bring important savings in public-sector expenditures. 

MANAGEMENT TRANSFER:
 
NIGERIAN FARMERS RFAP THE BENEFITS
 

IIMI's field research in Nigeria started only in early 
1992. Already, however, there are encouraging 
signs that the introduction ofjoint management in 
the project area isgathering pace and will benefit 
system performance. 

Working closely with the Hadcjia-Jama'ara
 
River Basin Development Authority (HJRBDA)
 
and the Kano River Irrigation Project (KRIP),
 
IIMI has assisted in the formation of users'
 
associations at three pilot research sites. The
 
associations have begun to mobilize labor for
 
cleaning and maintaining the distributary
 
channels.
 

This brought considerable cost savings and 
more reliable water deliveries in 1992. For 
example, 108 farmers in the Agolas IV system of 
KRIP organized themselves to desilt and cut the 
Baham grass along 2.3 km of the distributary 
channel at a total cost of N 3,780, as against 
N 10, 120 if the work had been done under a 
contract organized by KRI P - cutting costs by 
well over 50 percent. The system's tail enders, who 
had previously suffered acute water shortages, 
received improved supplies as a result of cleaning. 
They were able to irrigate their fields in a shorter 
time, no longer having to irrigate at night. 

The HJRBDA management has a positive 

attitude to the proposed changes. It has established 
a new unit responsible for farmers' cooperatives
and water users' associations. 

C ,a m~luU lL,1 3 
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and synthesis of experiences ill 
the ficld. It includes a lead 
article tiat sets ,litthe issues, 
initial findings from the IIMI 
case studies, and further 
information drawn from the 

literature. lxpCriencCs ill such 
countrics as India, Indonesia, 
(hina, Sudan, Mexico, 
(;oloihbia and Nepal are 

compared and contrasted. 

Case Studies 

.,Thebest-docueLntcd experience 

of ilanagcn c1t transfer 
In Nigeria, IIMI has assisted in the formation of water users' associations. currently available is that of the 

Columbia Basill in Washington State, USA (see box 
What Needs To Be Studied? below). A monograph oil this experience was 

compleled in 1992, and isdtle fbr publication inIl its study Of lanagcnlct transfcr, I IMI is 

addressing tbur broad questions: 1993 (Svendscn and Vermillion 1993).
 

" 	 What are the impacts oftransfier on water 
deliveries and on the pcr rtmance of irrigated A GRADUALIST APPROACH: NEGOTIATED 
agriculturc? CHANGE IN THE COLUMBIA BASIN, USA 

" 	 \ File Columbia Basin Project is a large one,What key legal, policy, infriastructural ard 

institutioal issues must bC addressed to ensure covering over 225,000 hectares and extracting 

success? some 2.6 million acrc-fet ofwater annually from a 
dam on the Columbia River. By 1986, US$1.687 

* 	 What changes in the roles ofagcncies and fhrmers billion had been spent on tile construction ofthe 
are needed to support successful transfer? darn and irrigation filcilitics, and of a 6.5 

" 	 What kinds of transfer processes and self- thotsand-mcgawatt hydroelectric power plant. 

management models work best il different Ihe US Buireau of Reclamation, responsible for 

environments? developing the project, negotiated constriction 
repayment contracts with the irrigators befbre 
water began flowing through the canals ill the early 

Information Exchange 1950s. Irrigation ftecs were also paid for annual 
eSo rapidly istll . process of irrigation management organization arid management costs, and fbr a 

transfier occurring that it isvital to exchange research capital replacement fund. 

rcsults quickly ifcfthctivc use of them is to ba made Irrigation vas managed initially by the 1Bureau, 
b others. but, in accordance with a longstanding Bureat 

For this reason, in 1992, an entire isstie of the policy, negotiations were begun to transficr 

Il/NIl Ieviu,was devoted to a preliminary analysis responsibility to three irrigation districts (users' 

1 4 	 111" I [F '\i r Ml ; .t~N[[ iII 
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associations) during the early 1960s. Farmers were 
interested in management transfcr chiefly because 
they wished to keep irrigation fees low. They f'elt 
they couIld achieve this if they gained control over 
the water resource and its management. 

Negotiations were succe,,sfully completed by 
1969. The chief obstacle to agreement was how to 
redeploy the Bureau staff made redundant by' 
transfer, whose status as civil servants guaranteed 
them security of tenure. In the end, more thain 80 
percent of them were reemployed by the districts, 
which were able to absorb them largely because of 
their ability to raise revenues. The remaining 20 
percent either retired or vere transtrred elsewherein the Bureau. 

Fach district now has between 2,000 anld 
2,500 water tser;, who elect a Board of Directors 
to oversee policy and guide district managers. 

Water is distributed according to demand, subject 
to availability ofstipply, schedullg constraints and 
willingness to pay. lDeliVerV isCut offif farmers doI 
ot Pay their fees. 

The Bureau displayed considerable 
adaptability, bsorbing much of the shock through 

successful reorientation of its activities. During the 
late I96 0s, it cut back heavily on construction and 
took on new functions, including the management 

of wetlands, the development of fisheries and thenmonitorinrg of wildlife and water qtual ity. In other 
wnords, thle Birea, was successfl in identil ing 

wrds, tlesuial %Varhmg-termflil il~l idc-s g 

involvement, while divesting itselfof other 

responsibilities best handled by the private sector. 

IIII'sCase study founid no evidence of 
negative impacts on either productivity or the 
environment as a consequence ofmanagement
transf'er. Farmers' yields, alreaJy on an upward 

rend when transfer was implemented, continued 
to rise thereafter. The quality ofservices received 
by fimers did not deteriorate. Despite minor 
fluctuations, the equitable anl timely distribution 
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of water continued. "l'ransf r appeared to have 
fhcilitated technical innovation, notably the 
introdIuction of sprinkler irrigation. 
Sou,,s: IINtI .,i..(2). N,,o.,it,. 1992; ad Swn, , and 

\'crIillion,. I993. 

h social, political and economic ensfironment in 
which irrigation mnagemnt transfcr takes place oten 

en developed and deveoping 
countries. The studV oft'lde (:olunibia experience 
brought these difirences into sharp relief, revealing 
some of the factors that may be critical fir success. 

Perhaps the most significant diffrene is the 
speed ith which transfer ISimplemented. In thesedwt hc rnlri mlmne.I h

Columbia Basin, management transftr had always 

been a clearly articulated policy. Itwas fimiliar mo all 

participants, and regarded by them as inevitable. Inaddition, it wa';snegotiated and introduced only
slo n i as driven shrfa ce sity 

w h,.i c u ries ar sh ing ahead rapiy 
many devcopiug countries are pushing ahead rapidly
 
wvith their transfer programs,sometimes vith little 
appreciation of the dil'ficulties involved and with little 
awareness of the experience gained inother settings. 

The situation in Sudan Provides a classic example of 
this (see box on page 16). 

Other imlportant differences concern the support 
aailable from the countrys legal System. In the 
ColmbiaBasin, laxvvers were instrumental in the 

satisfhctorx conclusion of negotiations. Strogly 
developed professional services of'this kind are often 
not available in devclopilg-coutntry settings, or are 
too expensive to be used by farmers associations. Inaddition, lavs regulating tile use of ater by difrent 

groups and sectors (such as industry and Itourism 
versus agriculture) may either be poorly enforced or 
lcigloehr
lacking altogether. 

A third important difference concerns the ability 
and willingness of 1hrmers to pay newv charges fr the 
provision, oftwater and other services. Farmers in the 
Columbia Basin, wealthy compared to those of most 
developing cotintries, had always paid an irrigation 
fee. Resource-poor farmers in developing countries, 
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on the other hand, are often faced with a major 
additional financial burden when transfer is intro-duceabouresntheyfo mayevie 
duIced. They may see no reasotImy for services and 
inputs previously provided free ofcharge, and whose 
delivery is, in any case, often highly unreliable. Why 
start to pay for water you ai e not likely to get? 

THE "BIG BANG" APPROACH: 

ACCELERATED PRIVATIZATION IN SUDAN 


Irrigation management transfer in Sudan is taking 
place against a background of far-reaching political 

change. The frontiers ofstate involvement are 
being rolled back in almost every sector, reversing 
the 1968 nationalization of the economy, now 
widely blamed for stagnation and inefficiency, 
Government agencies involved in irrigated 

agriculture are rapidly shrinking; sone have been 
abolished altogether. 

In large-scale schemes such as the Gezira and 

R-ahad, the roles of the parastatal agencies in 
providing inputs and marketing facilities are being 
turned over to profit-making companies and 
farmers' cooperatives. Management of field 

channels is being shifted to farmers, that of other 
canals to the Ministry of Irrigation. Meanwhile, 
increasingly powerful farmer tenants' unions are 
demanding more control over cropping decisions. 

Even more dramatic changes are occurring in 

the pump irrigation schemes along the White Nile 

and the Blue Nile. In April 1992, the White Nile 

Agricultural Corporation, a parastatal agency, had 
2,196 staff By tile end of August, only 500 
remained. All small-scale schemes were to be under 
private management by the November 1992 

cropping season. Farmers had two options: self-

management, or management by private holding 

companies. Larger-scale schemes are expected to be 

taken over by commercial companies, somewhat 

more gradually. 

1 6 

Farmers interviewed by IIMI were enthusiastic 
about self-management but unsure whether theysTh-aneyen unsur whehe 
could operate schemes efficiently without at least 
some support in the short term. They were anxious 
to avoid contracts with commercial companis 
where possible because of the large share of the 

harvest demanded in return for the services and 
inputs provided. Farmers had little experience in 

obtaining loans or marketing their produce. There 
have been virtually no efforts to organize them for 

management purposes. 

Privatization is coming fast to the farmers of 
Sudan, without the benefit of phased institutional 
or infrastructural development and training. The 

outcome of these rapid changes is as yet unclear, 
particularly for social equity and local control over 
resources. 

,Soure IMI cv-ew 6(2), Novembcr 1992. 

The experience in Sudan stands in fascinating 
contrast to that of the Mahaweli Authority of Sri 
Lanka. If the wholesale dismantling ofgovernment 
agencies in the former country is being pushed through 
without adequate planning, it at least has the virtue of 
ensuring that transfer takes place - whether or not 
farmers arc ready to catch the ball and run with it. The 
Mahawcli experience presents the opposite case: a 
gradualist approach that has so far filed because the 
main agent ofchangc - tile agency itself- has not 

been subject to sufficient external prcssure to ensure 

commitment to the process. The result has been a 

series of half-hearted attempts at power sharing, often 

thwarted by vested interests within tile agency itself. 

In 1992, IIMI completed a report on this 
experience (see box on page 17). The report examines 
attempts at cievolution in three systems of the 

Mahawcli Authority: System 1-1, a relatively new 

settlement scheme; Uda Walawc, an older scheme; 

and System B,another of the relatively new schemes. 

It compares these attempts with experiences in a 

group of older schemes that come under the auspices 
of a different government agency. 

[SNllRNAllII-4l ll MItANVAIM11af IITMlfl 
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the 	 id980s came to the 

.	 conclusion that no effective 
farmers' organizations existed. 

p", Faih, re in System H was 
attributd by some observers 
to the inability of new settlers 
to form effective 

3f .	 organizations. But the 

Authority also manages an 
older scheme, Uda Walawe, 

J- where its "xperience has been 
00 4'. - no better. Sporadic attempts 

wre nimade to fim 

organizations 	in 1986-87, 
but these soon disappeared, 

The Government of Sri Lanka is firmly committed to the policy of paricipatory managemenbecase 	 te
of irrigation. 

DEVOLUTION IN SRI LANKA: 

CAN A POWERFUL GOVERNMENT AGENCY 


LEARN TO LET GO? 


The Government of Sri Lanka is firmly committed 
to the policy ofparticipatory management of 
irrigation. Several successful experiences with 
agencies other than the Mahaweli Authority 

demonstrate that devoLtion to farmers can work. 
Indeed, tie country has beconme well-kilo, cn over 

the past two decades for its success in creating 
effective farmers' organizations. 

In contrast, the Mahaweli Authority's repeated 
attempts to create farmers' organizations have so 
far proved tIsuccessful. In System H, effbrts date 
back to 1979, when a formal program was 
launched to organize turnout groups for training 
purposes. In the mid-I 980s, these were 
complemented by the establishment of distributary 
channel organizations. But in both cases these 
grotips were seen by farmers as merely an extension 
of the Authority, with limited finctions and no 
real autonomy. They felt they were being 
dominated by agencystaffand larger farmers, 
whose interests they served. Research by IIMI in 

Authority was unclear about 
the organizations' objectives 

and senior management was not supportive. A 
fturther attempt in 1988 also failed, again for want 
of clear objectives and a long-term plan. In this 

instance, farners were limited to a "watchdog" 
role, monitoring the contractor's work on the 
rehabilitation of the system. Their involvement in 
planning, design and construction was not 
considered. In 1989-90, the task of establishing 
farmers' organizations was subcontracted to a 

nongovernmental organization, but this initiative 
was discontintued at the request of agency staff. 

Experiences in System B again reflect the 
reluctance of some agency officials to allow the 
involvement ofa nongovernmental organization. In 
addition, the appointment ofspecial outside 
organizers to serve as catalysts in the formation of 
farmers' organizations was considered unnecessary. 
Despite the lack of success in other schemes, agency 
stafffelt that their own Unit managers would be equal 
to the task, albeit with some additional training. The 
outcome of devolution efforts in System B remains 
unclear, but it may be considered a test case on 
whether the current organizational structure of the 
Authority is compatible with tile creation ofself­
reliant, responsible farmers' organizations. 
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llMl's study concludes that the hierarchical complex. When irrigation management transfer is 
.tructure of' the Mahaweli Authority creates aintroduced too rapidly, in settings where the legal 

maintains the relationship ofdependency between framework and institutional arrangements ar 
settlers and agency stafe Attempts to latunch insiffcieiitly developed, itcarries the risk of 
participatory managcment approaches within the reinforcing existing inequity and transferring more 
existing structure have so far been unsucce.shfu. Ax contol over resources to those who are already 

special unit was recently set up at its head office to relatively powerful and wealthy. On the other hand, 

promote farmers' organizations, but it has inimal bureaucratic inertia and existing pover structures can 
resources, no clear mandate and few com nity all too easily thwart the transfier process when a more 

organizers on its staff, and is not integratd with gradualist approach is adopted. Changes in the 

the rest of thle Amandate and culture of the responsible agencies may 
need to be introduced at an early stage, preparing the 

There is growinag awareness that more way for a shift in attitudes and a subsequent 
profoIund changes are necessary. Conslthations in reorientation of activities. 
1991 resulted in proposals to consolidate the 
Authority, remove overlaps and redindancies, 
decentralize responsibilities, reduce the number of POLICIES 
field-level officials and shift from control to serx ice 
functions. l.ate in 1992, the new leadership of the Introduction 
Authority's operations launched an ambitiotis 
program to promote Farmers' organizations, but it Important though it is, management transfer is only 
remains to be seen whether this initiative will meet one amongst an array ofcomplex policy and planning 
with the success that has elded previotis efforts. issues affecting the performance of the irrigated 
Simrce- NIcrto, 199 sector. Fxamples of these other issues include tile 

development of national land and water resources for 
irrigation, technology generation and dissemination 

One of' the problems in the Mahaveli case is that for tile irrigated sector, the profitability of irrigated 
the policy of' reform has not so far been sufflciently agriculture, conservation issues, and strategies for 
radical. If the objective had been tile complete rehabilitation and fuitrre investment - to name btit a 
transfer of managerial responsibilities, rather than fev. 
mere participation, the pace ofchange might have 
been more rapid. Similarly, changes to the Authority's G 
mandate, only now tinder consideration after all else For n , Oftile polify nilet rit 
has filed, might also have increased tile chances ofsuccss It n erlie irrigated agriculture. And, in an increasingly complex 
succss at anlearlier stage. Tl'he Auhoriys resistance world, it is important to adopt a holistic approach to 
to change forms an intriguing contrast with the policymaking - one that takes all the issues into 
adaptability shown by the US Bureau of Reclamationa 

stge.TheAtthorty' reistnce for the productivity, sustainability and comple 

inteClmi ai ae nwihaplc f account. No amount of' institutional refi~rn willtihe Colunlabia Basin case, inaill which a policy of increase tile OItput Of tile irrigated sector if tile 

management transfer was written into tie agency's inc resh ep f rriged secr themaandate froml the outset, 	 market prices received by falrmlers for their surplus 
crops remain too low. Coherent planning for the 
irrigated sector depends critically on incorporating the 

Conclusion viewpoints of the different disciplines and interest 
groups concerned. perhaps the most important 

The conditions governing the successful transfer of ingredient ofa holistic approach is that it should be 
management functions in the irrigation sector are participator) - consulting with and listening to the, 
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wide range of people who luist make and implement the heads of the departments and agencies Under the 
policy as well as those whose livelihoods will be two ministries, as well as representatives from the 
affected by it. policy and finance ministries. 

u gPolicymaking iWhereas 	 the task of IM PSA was to promote the 
involvement of a broad spectrum of public- and 

August 1992 sawv tile completion ofa 2-year process private-sector organizations in determining future 
of policy analysis, discussion and reformulation Under irrigation management policy, that of I M PAC was to 
the Irrigation Management Policy Support Activity seek agreement among the concerned agencies and 
(IMPSA) in Sri lanka. ministries on tile policies and policy measures to be 

recommended to the Cabinet. This two-tiered process 
ofconstuitation has worked well, ensuring both broad 

This project, which involved a complete policy consensus building and adeqtuate filtering before final 
overhaul of tile country's irrigated sector, adopted a proposals are put to senior politicians. 
participatory approach throughout. Farmers, agency 
staff policy analysts and specialists in research and 
development sat aroUnd tile same table, discussing o i'e. -en 

issues on which they often held widely divergent period has been impressive, Ter project papers, 51
 
views. The aim was to reach a consensus that would vorking papers and 8 special reports 'ere prepared

make the stbseqient implementation ofpolicy easier, 	 by a working group set tip by the committee. For 

each paper, a series of workshops was convened to 
elicit the input of fhrmers, ficld-level officials, middle

The IMPSA initiative owed its origins to the managers and representatives from the private sector. 
conviction that farmer participation in management Each paper was reviewed by a smaller working group 

p eri p l pssiv ' projectar 

was tile key to increasing the efficiency ofthe irrigated of IMPAC, then by the full committee, to reach 
sector. Among the many experiences in strengthening agreement on its contents before being submitted to 
farmer participation gained by government agencies the government. The first policy paper provides an 
in the past decade, some had tndoUbtedly been overall vision Of the fitLire of the irrigation sector, 
highly' positive. A forum was needed to analyze tile While subsequent papers flesh otit tile details. 
factors conducive to success and to plan futtire Recommendations and guideliles are provided on 
directions, such topics as farmer management and the transfer 

process, operation and maintenance, and performance 
The complexity of the institutional landscape in monitoring. One paper proposes fEr-reaching changes 

Sri Lanka- the country has "more irrigation in the mandate, staffing and organization of the major 
institutions per hectare" than almost any other - has implementing agencies. Another provides an overview 
been a serious impediment to consistent and coherent of ftre water resources policy, a useful exercise in 
policy'making for tie irrigated sector. An view of the national water resources planning process 
internlinisterial and interdisciplinary committee was scheduled to begin shortly. 
needed to tackle this problem. Accordingly, the 
Irrigation Management Policy Advisory Committee Several lessons that may be relevant to other 
(IMPAC) was established under the project in June cotIntries emerged from the IMPSA experience. They
1990. Chaired by the Secretary ofthe Ministry of are sUmmarized in the box on page 20. 
Lands, Irrigation and Mahaweli Development, this 
20-person committee included the Secretary of the 
Ministry of Agrictltural Development and Research, 

kir,NiCv ~ :cm!4I 1 9 



1IN1I Ami a( Re1ort l . . . 

LESSONS FROM THE IMPSA EXPERIENCE 

* 	 The process can create consensuS On1 major 
policy issues and a sense of ownership of the 
oItcoine. 

* 	 A broad overall vision of the irrigated sector 

created at tile OltSCt serves as a useftl Common 

ground during tile stubsequent more detailed 

(and diffIcult) negotiations Oil specific issues. 

" 	 Including policy impleinentors and water users 
in the planning process ensures realism in the 
setting of targets. 

" 	 links with senior politicians should be 
sthfcicnt to retain their commitment, yet not 

too demanding ol their time. 

I hi 	process should take place in the context of 
a clear policy framework for the agriculture 
sector as a whole. 

0 	 Without institutionalization it is difficult to 

monitor the changes set in motion and to 

ensure a Continling commlnlitllent to change, 

once tile project has ended. 

Two disadtaages. 

U 	 The process is time-constming. 

U 	 Some decisions reached may reflect the need 
to avoid conflict rather than being the best 

solutions to a given problem. 

THEME 4: FARMERS AND THE FARMING COMMUNITY
 

INTRODUCTION 

Farmers and the broader farming conntinlty are tile 

users of irrigation systems. As users, they comprise 
many groups with differing interests and, particularly, 
with differing degrees of access both to tile water 

provided through the system ald to tile land irrigated 
by it. 

For many' farmers, irrigated land is only part of 
their firm, with tile result tlat iltcrvcltiot s illtile 

irrigated area must take into account tile itimpact 
the rain-fid area. iforts to improve the planning, 
design and management of irrigation systems must

alsotakccont iit()he nedsof uch t~tJ)5diversif'ication. 

wlonaen in landless lab1rrs - frequCntly 
\V~ll~l MII llldlSSab~~rS- fiC(IIC111yanid 

disadvantaged by current power structuris inlthe local 
communitv. In villages where new irrigation schemes 
are planned, tile interests )fCxisti.g land users, such 
as migratory pastoral groups with traditional riverine 
grazing rights, have also to be considered. Finally, 
migration to urban areas al'fects the efficiency of many 

systems, reducing labor availability and, in some cases, 

disrupting water supply schedules. 

Farmers are not only the users of an irrigaion 
systei. They are lso, increasingly, its managers. The 
study ofs stems that have traditionally been managed 

by farmers is, therefore, a kev topic under this theme. 
"l'he perfbrmance of such systems takes on added 
significance illview Of cutrrcnt movCs to privatizc 
state-run irrigation systems in many countries (see 
Theme 3). 

Other socioeconomic topics studied under this 
theme during 1992 incldc gender issues and crop 

Initial diagnostic studies were 
completed in several countries, notably in Morocco 

Niger. 

FARMER-MANAGED IRRIGATION SYSTEMS 

Farmer-managed irrigation systems cover large areas 
and a vast number of benehiciaries in many countrics 
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U 	 Policies ,adlavs regulating 
farmer-managcd irrigation are 
often underdeveloped or under­
enforced. Greater clarity and 
stronger laws on rights to water 
and on the authority and responsi­
bilities ofWater users' associations 
are particularly needed. 
Diflhrent types of water delivery 

systems - diversion, storage, 
groundwater and surface lift -
require diffeircit approaches to the 
planning and delivery of support 

-
 ,services.The area devoled Iofarmer-managed irrigation isexpancding rapidly in many
countries. 
 U 	 'he area devoted to farmer-

IroIglhout Africa, Asia and latin Ancricat and the managed irrigation isexpanding
 
Caribbean. Improving their pertotilancc could bring rapidly in many countries as a result of man­
substantial benefits in terms of the allcviition of 
 agement transfer and development of ground­
hungcr and poverty in the local farming community, water irrigation.
 
with important secondar' 
cff'cts on overall econonic U Investment by users is vital to sustain irrigation
growth. 
 infrastructure and ismore easily achieved 

through farmer-managed systems than thiough
II kI l's main research objective in dis area isto state-run systems.


find ways of strcngthening government ssistanic to 
 M The rehabilitation of farner-managed systems

farmcr-managcd systems. Activities undcrtakcn so 
 Er requires diffircent design and construction
include the cstablishment of'a network the setting up 	 'criteria from tio:.: used in more technically
ofan advisory commit tee, the Ptiblication Of perfect (but often less socially acceptable)
newsletter and the organization of various workshops, agency systems.
seminars and conferences. Ihe most important N Government efforts to develop local water 
conclusions reach ed during this in itial p hase are uers cia t s s dev e o o t asummarized in the box below,. users' associations should be based not ont astandard model but on a case-by-case diagnosis 

of locally needed management finctions. 
GOVERNMENT ASSISTANCE TO FARMER- E 	 Key constraints to the effective delivery ofMANAGED SYSTEMS: SOME LESSONS LEARNED services to tarmer-managed systems often lie 

The preliminary findings of lIMI's research on within government agencies, which are frc­
farmer-managcd systems have important 
 quently averse to)participatory approatches, late
 
implications for future investments and efforts in 
 in supplying inputs, evasive about budgets, and
 
this area. Thecy are that: generally Unresponsive to local needs. With
 

their greater emphasis on firmer participation,

N Assistance to farmer-managed iirigation is 
 nongovernmental organizations often have an 

much more cost-effective than assistance to advantage over government agencies in the 
agency-naanaged systems, development of farmer-managed systems. 

FlAP1111 ID 1Ht| ,l/ C- ,i1 '. 1. 
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Growth of a Network 

MIs network -karmer-managed 
irrigation systems continues to floturish. lhe network 
Interest in I on 

grew steadily during 1992, and now links about 

1,300 members in 75 countries. It continues to be an 

important medu for thle exchange of ide d 
iUCa fitsexperenceiug fI)rlile exchage (f'L

experience, having published two turther issues of its 

Newsletter in I 92, bringing the total to I wItssu 

since 1988. A Spanish edition of the Newsletter was 

launched during the year. 

Two New International Data Bases 

)uring 1992, preparatiolls were made for developing 
a data base on irrigators' organizations based oin field 
and household surveys. ihe aim is to make the data 
base relational - that is, to( gcncrate information 

enabling eventual coM parative analysis at subsystenm, 

system and river-course levels. Tlhis will allow tle 

ftactors conducive to effective performancc to be 

identified-. 

designed and 

rcviCwcd by 15 experts outside IIMI. By the end of 

the year the instruments had been revised and were 
ready for field-testing. )ata collection will start in 
Nepal and Si lLanka in 1993. 

Data collection instruments wcoerc 

The surveys will elicit detailed 

inlormation (i nanoageent perfor-
Malce, ilcluding sources of incole for 

the organization, success rate in tile 

collection of water fees, sanctions for 

nonpayment, causes of'disputes over 
water deliveries, cltIctivcncss inmanag­
ing conflict, accounting practices, and 
so oi. This informalion will be complc­
mented by moire general in frmaion 
on the performance of irrigated agril­

ture as a whole, inIcluding trends in 
fireily ir'm income, inctop yields, and 

in variols environmental paralmctcrs 

such as level ofwater table, degree of 

..
 

Also during 1992, work began on the develop­
ment of adata base compilcd fron secondary iniorma­
tio available from the IINl library and other sources. 
' i aabswnhwl i)pein i il-ae 

b *II 

on, Win incinue in [riationon 67 variables related to 

the social and political context ofHarier-managed 
systems. It will enable researchers to explore the 
rdationships bCtwCC such fictors as system size, 

authority of management technology used for water 
deliver,, anld performance. I)ata on over 400 irrigation 

systems worldwide arc already included. 

Once completed and made accessible to users, 
these two data bases \Vill be an important asset to 
IIMI researchers and their national partners, enabling 
many dif'Iecreut variables relating to the perfbrmance 

of farime-managed systems to be compared and 
analyzed. 

Case Studies 

Hard evidence on the performance of frier-man­

aged irrigation systems isscarce. Much of the infor­

mation currently available isanecdotal, and there has 

been a tendency to romanticize - depicting farmer­
managed systems as invariaLly more efficient than 
state-run ones. 

,
 

% 

soil salinity and prevalence ofwater!og- Farmers inNepal have designed and operated their own irrigation systems for 

ging. centuries. 
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Nepal~~~[Ihihtis aiiia hSLL 

Nepal isa good country in which to stud tie 
perorlmlan~e of tatller-llttlntged 5.Stei11. Its Ilitfn and 

women have deSige~d and operated their ownl 
irrigation sysrts fIi centuriCs, lt addititI , ,any 

ferred" to thrmes by deliult, due to the inabilit\, of, 
the g0vcrcl-1It to I)IOV'idc inputIIs .11d services. It is
tqiIte ornitten t proide()put andrviris,' 
estimaltd rItat around Topercent of irrigation systems 
itt Nepl are to' ttattaged b titters. 

Past research itl Nepal has shontat 

pert >rtitanlce does, ini fact, v'ary cotisiderably. Somite 

ftter-tttagcd ss'stctsrhioperations 


enabling ttree irrigated crops to be grown eatch year, 
with a tttal otlIpt)L Opuitc es pC hectarellf tItll 8 tonC 

(Y der 198). ( )thItts are perftitti titfr blowv their 
potetttial, de to pootr pthsical inttfastructure and lack 

'ifa stclig ,sers' associat toil. 

In1992, I1I illauthed astudy it Nepal, 
comparing the pe-6 rmatct: of'a large nuiItber o 
hIrtcr-rnantagcd irrigttin systets itt two disticts in 

tie west of,th c ,1,ttrv."ItC aill' was to generate aset 
of'data that wou~ld sevc ais a basis for" ittproving 
goveInct tt support services to such systctts, 

especially to lthose prttiitg less well. Th'lis 

parrticipatorv srtidy involved fartters as part it'the 
study tealil. FartrllCl\s also represeited oni a newly 
formed ttontgovernitttentiral organtization, involved il 
dtie study as apotenti al stpplier of'advisory services, 
Also int1992, IINI coiluided adetailed study' of' the 
perfirmance tf'tlhc (ChlatisNtija lrrigation System, 
it the 'lcrai plains ofsttltcrt Nepal. I'lte initial 
resuls (if ttis rSi,(dy are alreadV available (see box 
below). 

THE CHHATTIS MAUJA SYSTEM: 

ADAPTATION TO ENSURE GREATER EQUITY 


Flash floods duriitg the monsots make tw 
maintenance activities vital to the efficient opera-
tion Of the Chhattis Mauja SysteiI: anitual 
desilting of the main canal, aid the rapid mobiliza-
tion of labor and materials for emergency repairs. 

I ,..,-,-,, 
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Awell-defined four-tier users' organization has 
evolved, with a 12-person executive committee at 
the third level, responsible for operating and 
maintaining the main canal. Ihe committee 
appoints a system-level leader (m'th mukhtiy,) 
responsible r daily operations alog the main 
rsosbefrdlyoeain ln h lal 
canal and for the keeping of records. Ile isassisted 
by a messenger, to ensure the rapid exchange of 
iinformation and the mobilization of labor when 

needed. The organization Ias a written 
constitution, setting ot1t the rules governing bothoeain n titnn 

aatd mainttanpcu. 

The system provides an interesting example of 
how a users' organization can serve simultaneotisly 
both to apply the rles anld to adapt them in the 

interests of greater equity. 

Water allocations were origiia!ly set in 
proportion to the area ofland irrigated. The same 
basis was Used to establish the requirements FOr 
providing labor for the mainttenance of the main 
canal. It was reported that, some 20 to 30 years 
ago, each branch canal was req(uired to seitd one 
person for canal maintetance for each day that 

maintenance work continued for each 17 hectares 

irrigated. 'he term uised for tlis person-day of 
labor was ku/aa. Since the share of water a branch 
canal was entitled to was in the same proportion as 
its labor reqietirimcnt, the water allocation became 
known as "so mary kutlara of water." The word is 
now Used interchangeably to re'er to water 
entitlement and labor ntobilizatioit. l'a branch 
canal does not send labor for main canal
 
maintenance, it loses its entitlement to water.
 

In recent years, jungle has been cleared and 
new land brought into cultivationr inthe tipper 
reaches of tle system, increasing the demand for 
water. Percolationt atid seepage losses ili such areas 
are high, adding still fitrther to the increased
 
burden on the system.
 

As arestIlt, the linear relationship between area 
irrigated and water allocation no longer exists. 
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Measurement of the branch canal outlets showed 
that only seven were within 25 percent of the 
theoretical width required for water delivei 
according to area irrigated. Most were larger than 
proportional delivery would allow, suggesting that 
water requirements for Eirmers' crops were the de 
fhcto criteria used to decide allocations. 

Villagers from each branch canal may decide 
that the' need more water, but whether tile), get it 
or not depends on the executive committee. The 
committee's decision may be defe'rred to a general 
meeting at which each branch canal is represented. 
Ifa change in water allocation is approved, a 
corresponding change in the labor requirement is 
also made. 

Changes are made by the meth innkhtiyar and 
the messenger, starting at the head and adjusting 
tIle flow into each branch canal as they move 
downstream. Ihey'are assisted at each branch by 
1hC branch1 canal leader aid firmCrS C1roll that 
branch. The branch leader may be asked to sign a 
statemieilt totile Cflect that tile adjIstinlent is 
acceptable, and that they will not try to increase 

the flow. 

Due to siltation, the discharge iscontinually 
changing. However, it i.'!p to tile Farmers of each 
branch to check and inform tile central committee 
if'they feel mailtenance action is needed. There is 
a fine of Rs 200 to 500 for stealing water from the 
main canal. 

Thus inteadof ruls, he
mplmentng ixe
ShuIs, instead of implementing fixed rules, the 

organization tries to respond fairly to changing 

demand. The increased demand for water at the 

head end has meant lss water for tail cndcrs il 

recent years, a situation apparently condoned by 
the executive committee, since it allows larger 
branch outlets than those dictated by area irrigated. 
Yet on several occasionls during tile 1992 season, 
the chairman instructed tile meth 1iukhtiyar to 
make adjustlcnts illfavor of lower branches, and 
even assisted him illmaking them. 

2 4 

Labor requirelCnts have been adjusted to 
reflect tile increased inequity between head and tail 
enders. It was calculated that the head branch is 
now required to provide I kulara per 10 hectares, 
while tile tail-end branch supplies I kulara per 48 
hectares. 

The slov but steady change in water and labor 
allocations indicates that there is pressure for those 
receiving more water to pay for it with increased 
labor, and that this prcssure isbeing effectively 
applied through the users' organizatiol. 
()therwise, the head branch would have been able 
to capture the extra water it requ(iired without 
formalizing access by adding more kUlara. hietail­
end branch has simnilarly adjusted to reduce its 
costs 9t)belonging to the systCI, but nevertheless 
continues to providc its agreed share of the labor. 
Ilhe Inear total compliance by each branch canal 

with requests to mobilize resources for 

lailteiaicC suggests widespread acceptance of the 
current rules for operating ald maintaining tile 
system. 

S;r,,"':Tiar and Yoder. 1992.
 

Chhattis Mauja provides an example ofa frmer­
managed system that performs relatively well. Mean 
y'iels estimated in tile course of the IIMI study were 
3.7 tonnes per hectare per season - well above tile 

present national average of 2.5 tonnes for irrigated 
monsoon rice ill Nepal and close to the target yield of 
3.8 toncs per hectare set in Nepal's irrigation master 

plan. The system shows what can be done underfarmler inanagemen t when strong local risers'
 
associttm s are in place ,ndthe strainsiid stresses on
 

tsstem are ior gtoo t 

This picture frms a marked contrast with 
systems that conltinuC to bC rtin by tle'state. 
According to a recent econoiic stirvey, lack of timely 
repair and lnaintenancc of canals, lack of proper 
mianagement of water iil ariiers' fields and untimely 
and iiiadequiate water sLpply' during tile planting 
season are major problems iistich systems. 
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Irriatin ha lanchdaAware of these defects, Nepal's Department oftpogrnl o stenghentwo 
Irrigation has launihtlea Program strengthento 
farmers' participation in the management of stare-un 
schemes. The program isan 1important preparatory 
phase of the Country's management transfer policy. 
IIMI was requested to assist in implementing the 
pilot phase ofthc program, using tie Banganga 
Irigation Sste locatCd in the hill COUntry as a 
testing ground. launched in May 199!, this 

collaborative project with the L)epartment of2,000 
Irrigation was completed in Juily 1992 and a final 
report sulbllitned ill AluglSt (sec box below). 

THE BANGANGA SYSTEM: LEARNING 

FROM OTHERS 


Experience in the Banganga Pilot Project provides 
clear evidence of the positive value of farmer 
participation in irrigation management. It also 
shows the effectiveness of farmer-to-farmer 
training is atool in spreading participatory 
approaches, 

At the start of the project, water users' groups 
existed only in name. An initial survey identified 
lack ofeffective group leadership, conflicts between 
users, the absence ofcom lunication between 
agency staff and fkarmers, and the agency's style of 
management as the main problems. Closely 
associated with these vere infrastrtctural defects 
and the untimely and unrcliable supply ofwater. 
Some infiastructural improvements had been made 
undei 1 previois development project, which had 
also drawn up a nanagement plan. But the plan 
had not been implemented and, as a restlt, the 
tasks associated with operating and maintaining 
the systen were either poorly perfornmed or 
neglected altogether. 

IIMI staff felt it important that the system's 
farmers and agency staff should see for themselves 
the benefits of self-management. So they took 
selected farmers and the system's manager to visit 

l, \ :til .,. 
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large, well-mlanaged irrigation 5stems in the 
Terai plains. These visits motivated the fhrmers 
from Banganga to reactivate their own water users' 
associain.Te locnicdtesse

Iations, They also convinced the system 
manager that such associations could play an 
effective part in management. During the 
following year, 13 associations were strengthened 
and reconstituted, covering an average area of 

hectares each. 

After defining their responsibilities, the new
 
associations set about their main challenges:
 
tackling the neglected task of maintenance and 
preventing the theft ofwater. In the first year, 
nearly 3,000 person-days were allocated to the 
cleaning of 40 kilometers of the main canal. Weed 
growth was identified as amajor problem, ,,ld a 
weed expert was hired to provide advice. To 
prevent regrowth and improve the flow ofwater, 
rvo types of canal lining with gravel were tested. 
Each association introduced and imposed flrses for 
tihe violation of rules. By the end of tie first year, a 
reduced level of vandalism ofcontrol gates along 
the main canal had already been noted. 

Farmers also began sharing responsibilities
 
with agency staff for the preparation of water
 
distribution schedules, the resoltion of conflicts,
 
and the implementation of rules and regulations.
 
In addition, they now work collectively to acquire
 
support services and inputs for crop production
 
and diversification. Increased confidence in water
 
supplies has led to earlier planting, more crop
 
diversification, and the improved protection of
 
crops from grazing cattle. 

The achievements of the Banganga Pilot
 
Project were shared and compared with
 

experiences elsewhere in Nepal at a 2-day
 
workshop organized by the Department of
 
Irrigation. An important output of the workshop 
was aset of guidelines on the introduction of 
participatory management. 

2 5 
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Perhaps the most important lesson to emerge 4. Having full authority vested in users' associa­
from the Banganga experience is that, when tions increases their managerial flexibility ­
farmers invest their time, energy, money and labor, that is, their ability to adapt rules and proce­
they start to feel a sense of ownership of the dures to changing conditions. 
irrigation system. And a sense of ownership, 
whether or not it is reflected in legal title, is the key 5. Strong attendance rules for meetings (fines for 

to improved management. absenteeism) ensure that all users have a voice 
in decision making. 

Snmd'.: IIMI, 1992. 

6. 	 Equitable decision making, in turn, reduces 
complaints and conflicts. 

Comparative Analysis 
7. Farmers need to be able to monitor the 

A broader literature study, comparing experiences with compliance ofwater deliveries with their 
farmer-managed systems in different countries, was entitlement. 
completed in 1992. While tile study confirmed that 
most experiences described in the literature were highly 8. Systems for recording the cash and labor 
positive, it also noted that scientists had tended to select co.itributions of members should be clear and 
systems with above-average performance for their field easily accessible to the public. 
studies. 'here are still plenty of farmer-managed 
systems that have not achieved these levels of perfor- 9. Succesaful locally managed systems ar able to 
mance. It is these less succcsstil systems that need to be elicit greater cash and labor contributions from 
identified and targeted for government assistance, members than agency-operated systems. 

'[he stUdy highlighted the usefulness ofconstruc- 19. Especially in areas where the terrain is difficult, 
tion and improvement activities as a means ofbuilding the rapid sharing of information is important and mproemet ofbuilingin ensuring operational efficiency and timely 
effective local institttions. In tile process of meeting to 

discuss and plan such activities, irrigators learn to make responses to emergencies. 

decisions as a group, define roles, handle conflicts and 11. Local control over the appointment of officials
 
establish a system for keeping records. The box below makes it easier to hold them accountable for
 
summarizes some of the factors identified as common their decisions and actions.
 
across successful projects.
 

12. 	 Strong and carefully graded sanctions must be 
applied, and be seen to be applied, against 

FARMER MANAGEMENT: those who break the rules. 
INGREDIENTS OF SUCCESS 

Perhaps the most important general principle
1. Farmer involvement in construction helps is that tile irrigators must become and remain the 

build local instittutions. primary actors in the irrigation system, devising 

and implementing their own solutions to prob­2. 	 [hose who build and maintain a system lems. Other actors, including voluntaty, private­
-

develop a strong sense ofownership towards it. s O ternatincl volutand deve 
sector and international research and development 

3. 	 Clearly defined membership status and secure organizations as well as government agencies, can 

water rights determine farmers' willingness to propose, but in general they should not dispose. 

invest in the future of tile system. 	 Swrce: Adapted from Yodcr (1992). 

INIEPNA10INAL iRIiATION MANAGE.MEWNINSml1MM 26 



[1II Ammtii i ca rl (J)')9 

GENDER ISSUES 

Among the many social and economic 
aspects of research on irrigated 
agriculture, IIM I has elected to give 
special emphasis to gender issues. The 
reason issimple: despite the increasing 
attention given to women's roles and 
needs in agricultural development, 
generally over the past 20 years, irrigation 
projects retain an unenviable reputation 
for ignoring them. 

While it is true that in some 
countries irrigation activities and 
management arc exclusively the domain Through its research on gender issues IIMI aims to find out more about the role of 
of men, in many' others tile contributions women inirrigated agriculture. 
of women have simply gone unnoticed. 
Even where women are not directly involved in tile 
application ofwater to crops or in the operation and 
maintenance of canals, they have clearly defined 
interests in the timely delivery ofadequate and good 
quality water supplies. These interests may include 
overall responsibility for the cultivation and 
marketing of cash as well as subsistence crops, or for 
the performance ofspecific tasks within the cropping 
cycle, such as weeding and harvesting. They may also 
include such activities as watering cattle, washing 
clothes and utensils, and bathing themselves and their 
children, 

Through its research on gender issues IIMI 
pursues several objectives. It aims to find out more 
about the roles of women in irrigated agriculture and 
irrigation management. It also seeks to determine the 
extent to which existing management practices and 
institutions prejudice the interests ofwomen. Answers 
to these questions will, it ishoped, lead to better 
recognition and accommodation of the specific needs 
of female water users, easing tile flow of information 
and resources in irrigation systems. 

IIMl's research in these areas isstill in its initial 
stages. Nevertheless, some progress was made in 1992 
in several important areas, and extensive preparations 
were made for future efforts, 

Conceptual Framework 
Gender issues relevant to irrigation can be broadly 
categorized as (a)design issues, (b) operational issues, 
and (c)issues related to tile provision ofsupport 
services. IIMI's research isconcerned with all three 
areas. Research begins and ends on farmers' fields and 
in their households, for it ishere that the impact of 
water deliveries isexperienced by different users' 
groups. Following identification of the different roles of 
female and male household members, their needs with 
respect to irrigation can be identified. For female water 
users, for example, it will be important that the timing 
of water deliveries iscompatible with the performance 
of their domestic duties. The interests of male and 
fenale water users need not necessarily conflict, but 
women typically have less power and fewer opportuni­
ties to defend their interests. The next step is,therefore, 
to find out to what extent female stakeholders in the 
irrigation system participate in decision-making bodies 
and processes, and/or in what other ways they may 
influence decisions and their implementation. Once 
this isknown, steps can be taken to improve the 
representation of their interests where necessary. Where 
system management remains in agency hands, this may 
necessitate the analysis ofgender issues within the 
agency itself, perhaps leading to the identification of 
new opportunities to recruit, train or promote female 
staff members. 
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To be understood properly, gender issues in 

irrigation need to be seen in their broader social 

context. Gender biases in irrigation management 

processes and their outcomes are often a reflection of 

gender relations in society as awhole. Moreover, 

gender is not the only source of bias: factors such as 

caste, class or ethnicity also need to be taken into 

account. 


Literature Review 

The year 1992 saw the completion of an initial 

literature review. Some 70 publications dealing with 
gender issues in irrigation were collected and 
examined. Aworking paper was prepared, 
summarizing the most important findings. In 
addition, the December 1992 edition of the 
Newsletter of the Farmer-Managed Irrigation Systems 
Network presented highlights of the review. 

As expected, the review revealed that 
government-induced changes such as the privatization 
of irrigation (both management and infrastructure) 
ajd the introduction of new land tenure 
arrangements have not always benefited men and 
women equally. Men continue to be thought ofas 
being the head of the family - the main farmer as 
well as the main income- and food provider. As a 
result, the scale and significance ofwomen's farming 
and income-generating activities have been largely 
ignored. In many systems, women are expected to 
provide unpaid labor to irrigated crops whose income 
iscontrolled by their husbands. Examples from Africa 
document their reluctance to do so, and how this has 
led to disappointing returns to irrigation investment, 
Examples from Asia show how the nutritional status 
ofyoung children can deteriorate when irrigation is 
introduced, because women are deprived of the 
opportunity to grow traditional rain-fed crops that 
form an essential part of the diet for this age group. 

Anl increasing number of irrigation agencies 
throughout the world now acknowledge the need to 
address women's interests when planning and 

implementing interventions. Nonetheless, experiences 
reflect acontinuing failure to recognize that the role 
of women is not confined to the stereotype unpaid 
worker in the household and ilsubsistence 
production. Many projects have been designed to 
develop irrigation-based income-generating activities 
for women, but few have proved successftl, often 
because they have not taken into account the fact that 
many women are already hilly engaged in productive 
activities. Many projects have also lacked institutional 
support, with the result that they have had no lasting 

impact. 

Evidence from several countries, including Nepal, 
Indonesia, Burkina Faso and Peru, documents the 
discrepancy between the considerable involvement of 
women in irrigation and agriculture and their limited 
participation inl water users' groups. In a few cases, 
the inefficient use of water was found to be caused in 
part by poor communication between women, who 

were tile actual irrigators, and male irrigation 
managers. 

In the Philippines, female water users had 
protested against a regulation that households should 
be represented on the water users' association by just 
one member, normally the male head. As a result, the 
regulations have been changed to allow both husband 
and wife to participate. 

In Nepal and Indonesia, women have become 
increasingly involved in irrigated agriculture during 
the past 10 years, often because their husbands and 
male relatives have migrated. Initially unsure of 
themselves as managers, they had formed separate 
female water users' groups alongside the formal water 
users' associations. These groups had helped them 
gain the confidence to express their concerns and 
insist on their rights. 

Field Studies 

A field study was conducted on the role of women in 
irrigation in the Punjab of Pakistan. The resulting 
report presents strong arguments for increasing 

INUIRNAIR)NAI INIGAIMN NANAC.FMINTINSiltr1V 28 



I I M I Aminal Reporl J()2 

national research and development
 
activities to support and enhance the role
 
of women in irrigated agriculture.
 

The official ideology, in Pakistan 
discourages women from working outside
 
the four walls of the home. Awoman
 
who can afford to remain inside the
 
house isa symbol of the prosperity and
 
honor of the family. Because of this,
 
women as well as men are reluctant to
 
admit female involvement in agricultural
 
activities.
 

'he IM Istudv revealed the trte
 
picture, which was very different. More Irrigated crop diversificalion has the potential to increase rice farmers' income.
 
than 80 percent of'the women s'rveycd
 
in the study area were involvec( in agricultural management was very low. Women often rely on
 
activities, especially in transplanting and harvesting, male neighbors and relatives to represent their ideas
 
Women grew and harvested vegetables and other and interests at meetings.
 
crops, raised livestock, and took full responsibility for
 
tile storage of food grains. Except in tile case of
 
livestock products, marketing remained largely a male CROP DIVERSIFICATION
 
affaii, however.
 

When IIMI was founded in 1984, several Asian
 
Irrigating crops was also considered to be the 
 countries had already achieved self-sufficiency in rice, 

responsibility of men. Nonetheless, a few women while others stood on the threshold of doing so. 
were reported to irrigate the crops by themselves. Success in rice production has, in many cases, led to a 
Women showed acute awareness of the salinity decline in the farm-gate prices farmers receive for 
problems in the area. Many mentioned the decreasing their crop. 
quality of water due to salinity as being their main 
problem, leading to lower crop yields and to Farmers in these surplus-producing countries 
difficulties in performing domestic duties, need to diversify away from rice towards new 

enterprises such as vegetables, fruits, feedgrains and
preliminary surveys were carried out in Sri Lanka dairy produce. These higher-value commodities 

and Nepal. Especially in the Terai plains of Nepal, reflect the changing tastes of an increasingly
the low profitability of irrigated agriculture causes urbanized human population whose incomes are 
many young men to migrate in search of off-farmi rising rapidly. In theory at least, then, farmers should 
employment. As a result, irrigated agriculture is find a ready market for them. 
increasingly becoming a female activity geared 
towards meeting household food needs. In Sri Lanka, In practice, developing alternatives to rice is not 
the degree and nature ofwomen's involvement in as easy as might at first be thought. With its good
irrigation and irrigated agriculture appear to vary with storage and transport characteristics, rice does not 
the availability ofwater and the types ofcrop grown. have to be grown close to its point of sale. The 
In both countries the level of involvement in irrigated opposite is true for many vegetables and fruits, which 
agriculture was generally high, but participation in bruise easily and do not keep for long. In areas remote 
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from urban centers, the introduction of vegetable or 
dairy production may therefore depend more on 
improving transport infrastructure and/or building 
local processing plants than on the introduction of 
new yield-increasing technology or more flexible 
irrigation management. 

Whatever tile marketing problems, diversifying 

away from rice makes sense in terms of resource use. 

Rice needs more water than most other commodities, 
which can therefore be grown more easily during the 

dry season, or in areas where competition for water 
from other sectors is causing water shoitages. In areas 
such itstile Punjab of Pakistan, where the situation is 
approaching crisis point (see lhene 5), a switch to 
pasture and livestock production for tail enders may 

be one of the few sensible land-use options available, 

Network Activities 

The idea of forming a network on crop diversification 

in rice-based systems emerged from a workshop 

hosted by IIMI in Sri i.anka in 1986. The network 

now cnine 
compre cthe 

During 1992, the third issue of tile network 

newsletter was published. It featured highlights from 

the 1991 workshop on crop diversification held in 

Yogyakarta, Indonesia, as well as many articles 

contributed by authors from member countries. 

Articles from India and Sri Lanka demonstrated 

the profitability ofswitching to new crops. The net 

income to fEarmers growing a single crop of bananas in 
the Tamiravaruni System in 'Tamil Nadu, India was 
reported as Rs 40,000 per hectare, as opposed to only 
Rs 12,000 per hectare for two crops of rice 

(Kulandaivclu 1992). In Sri l.anka, the provision ,, 
credit and the construction ofa cooling plant have 

encouraged farmers to grow high-valuc fruit and 
vegetable crops for export, while the cultivation of 

1,000 tons of soybean under contract to tile 
government has enabled imports to be cut back by 
this amount (Jayawardane 1992). An article from 

Bangladesh (see box below) demonstrated the positive 
secondary effects ofdiversification on the rest of the 
ecoy. 

BANGLADESH: DIVERSIFICATION BENEFITS 

OVERALL RURAL DEVELOPMENT 

The small, densely populated country of 
Bangladeb piovid..s an e:xample of how 
diversification can thrive when markets are close at 

hand. Vegetable production is reported to be 
highly profitable for farmers in the Chandina and 

Jhenaidah areas. Pulses and oilseeds also give high 
returns. Irrigation technologies for diversification 
have spread more rapidly in areas where 

institutional and infrastrudiural development have 

also occurred. 

Diversification has brought secondary benefits 

to the rest of the rural economy. Because of its 

finer tillage requirements, vegetable production has 

increased the demand for power tillers. The 

extension of irrigation to nonrice crops has spurred 
development of an irrigation water market, in
 

which both sellers and buyers keep awatchful eye
 

on the potential returns to different commodities. 

The expanded water market has, in turn, led to
 

increased investment in tubewells. Water
 

conveyance structures and the on-farm
 

management ofwater have been adapted to meet
 
the needs ofdifferent crops, especially vegetables.
 

Adapted from Majdal, 1992.Source: 


Also during 1992, a study tour was arranged for 

eight professionals, two (one in engineering and the 
other in agriculture) from each of four member 

countries. The professionals visited Egypt and 
Morocco - two countries where irrigated agriculture 

is already highly diversified. The aim was to study the 
management implications ofdiversification, including 

the processes fir water control and allocation among 
crops and farmers, the role of water users' 
associations, the interaction between agencies and 
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farmers, finance and cost recovery mechanisms, tile In Niger, field research began at three schemes 
factors influencing farmers' crop choices (including along the Niger River - Saga, Kourani Baria and 
the availability of post-harvest t1cilities), seasonal lillakaina - selected for a collaborative project to 
water and crop planning niethods, and the provision improve the performance of tariner-managcd 
and management ofdrainage fhcilities. Following the irrigation systems (see page 59). 
totur, participants prepared ireport on these subjects. 

The Saga Scheme, 4j31 hectares in siz~e, is atpump 

irrigation, diked basin rice schene originally 
Diagnostic Research constructed by the Chinese in 1966. In the course of 

rehabilitation in 1988, improved water control, new 
The preliminary phase ofa study on small-scale electric pumping stations and the lining of primary 
gravity systems in the Tadla Region of Morocco was canals were introduced. A single cooperative is ill 
completed in 1992. This study is being conducted in charge of system operations and maintenance, with i 
collaboration with the local Office Regional de Mise government agency providing advice and services 
en Valeur Agricole (ORMVA) (see page 63). under contract. 

The rapid rural appraisal conducted at Saga 
The irrigation practices of a ,mple often farmers highlighted major constraints ofsever'al different kinds 

were surveyed and compared with a simulation of" - organizational, financial, marketing, technical and 
water requirements based on meteorological environmental. Among the oganizational constraints 
observations at a nearby experiment station. ihe were lack of participation in system maintenance, the 
majority of farmers were using traditional irrigation monopoliation of power by cooperative delegates, and 
technology (small flooded basins), but two of them the poor management of the financial and physical 
used furrow irrigation and were members of a resources of the cooperative. Financial constraints
 
cooperative. There were large variations in yield included insufficient recovery of'water charges, with
 
between farmers - from 2.7 tonnes per hectare to adveise effects on operational efficiency. Records 
5.3 tonnes per hectare, and from 0.63 kilograms per showed that the highest rate of recovei, 78 percent, 
cu~bic meter of water to 1.54 kilograms per cubic had been achieved as long ago a.41977. Marketing 
meter in the case of wheat. Thc farmers who were problems concerned pricing, purchasing and payment 
members of the cooperative and used firrow arrangements with the national Rice Marketing Board 
irrigation had consistently higher yields than the (Rizdu Niger), and insufficient and unstable retuirns 
others. However, irrigation practices only partly from the private sector. Input supplies were also a 
explain these differences. Crop rotation and land source ofproblems, with farmers experiencing 
preparation also appear to be major determinants of difficulty in obtaining even such normal inputs as 
yields. Farmers seemed relatively knowledgeable fertilizer. Technical problems included lack of proper 
about good irrigation practices, but were often unable water management and drainage, irregular system 
to apply them because of high labor requirements maintenance, and rising levels of water theft. The 
(hiring peak periods. Tasks such as land leveling are major environmental problem was salinization, with 
still done imanually, mechanized equipment being as some 35 hectares seriously aflcted. 
yet unavailable. 

UTillakaina is a pumInp irrigation, multi-crop 
Thus the major conclsion to be drawin from this scheme built in 1968, rehabilitated in 1982 and 

preliminary phase is that the project must consider expanded in 1987. Relatively small in size (only 86 
inputs other than those directly related to irrigation if hectares), this scheme represents the river terrace 
it is to enable farmers to improve their irrigation cultivation system, which differs considerably from 
management. the basin system typified by Sagpi. 
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Again, the main constraints identified were of 
several different kinds. In terms of organization, 
control was split between two villages, with limited 
agreement on management issues and poor 
information exchange. There was competition for 
labor with rain-fecd agriculture. Technical problems 
related mainly to system maintenance and operation. 
Marl:eting problems included the disadvantaged 
status of Niger in relation to export crops - only 
small quantities of string beans can be exported to 
lurope at present - and the lack ofviablc 
production alternatives for hboth export :ind local 
markets. Processing infrastructure and equipment are 
virtually nonexistent in the region. Among the 

physical constraints, severe soil nutrient depiction was 
suspected, since cassava was cultivated on over 75 
percent of the scheme during the rainy season. 
Kourani Baria, studied only briefly in 1992, is a 
modern diked basin scheme for rice cultivation under 
conditions of total water control. Completed in 1987, 
the scheme occupies some 715 hectares. It is 
experiencing difficulties in cooperative organization 
and system operation (primarily drainage). The 
cooperative has limited irrigation experience, leading 
to serious management problems. There are also 
serious technical and physical difficulties, such as 
flooding. More detailed research on Kourani Baria 
will be started in 1993. 

THEME 5: ENVIRONMENT AND PUBLIC HEALTH
 

ENVIRONMENT 

Introduction 

Not all the interactions between irrigation and the 
environment are negative. Indeed, if properly 
managed, irrigation can enhance the environment. 
Many of the wetlands listed by the World 
Conservation Union (IUCN) are associated with 
irrigation. New habitats for wildlife, especially birds 
and fish, are created when reservoirs are built. 

That said, there are several problems which give 
cause for serious concern. Adverse downstream effects 
of irrigation include the contamination ofground-
water or surface water, especially with nitrates and 
pesticides; the depletion of fisheries; the disturbance 
ofwildlife habitats; and changes in river flow patterns, 
including both flooding during the wet season and 
the drying out of river beds during the dry season. 
The major upstream factors affecting the performance 
of irrigation systems are deforestation and vegetation 
loss in catchment areas, which may occur either 
independently of the system or in association with it, 
as new settlers inhabit the area. Deforestation entails 

not only the loss ofbiodiversity but also the 

acceleration ofsoil erosion, leading to the siltation of 
canals and reservoirs. Changes in stream flows into 

irrigation systems may also occur, again involving 
extreme fluctuations according to season. Finally, 

interactions occurring within the system itself include 
salinization and waterlogging, both ofwhich may 
threaten the long-term sustainability of irrigated 
agriculture. 

Irrigation managers are not usually trained to 
address environmental concerns. Nor isit normally in 
their interests to do so. In some circumstances, the 
primary objective of irrigation management ­

increased crop productivity - directly conflicts with 
environmental objectives, such as reduced levels of 
pollution by agrochemicals. For these reasons, new 
management approachcs are needed to ensure that 
environmental issues related to irrigation are 
objectively investigated and effectively addressed. 

To date, IIMI's most substantive project on 
environmental issues has concerned interactions 
within the system - specifically the study of 
salinization in Pakistan. However, additional 
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HOW DOES SALINIZATION OCCUR? 

The salts in soils come mainly from rocks, as the), 
slowly weather into soils. All soils thus contain 
some salts, which are normally washed downwards 
by water percolating through the soil (leaching). 

-i Some salts precipitate in the soil, but most 
- continue to be transported in water and ultimately 

S.. 	 :, - reach the sea. When precipitation occurs naturadly, 
.- . ­ the process isknown is primary salinization. 

The commonest form of primary salinization 
in agricultural soils occurs when water in ashallow 
water table moves upwards in response to drier 

__ a conditions nearer the soil surfilce. Once the water 
reaches the surface it evaporates or istranspired by 

... plants, but the salts it carries remain behind, 

accumulating in the root zone. . . .- 0 
 .­

- Two special cases of primary salinization arise. 
The first is in-dry areas, where low rainfall reduces 
the normal process of leaching. Such soils may 

.. ­ remain highly saline for centuries. The second is in 
Salinization isnow aserious and growing threat to the coastal soils, where the sea may be an additional
 
sustainability of irrigation in the Punjab of Pakistan. source of salt. St intrusion occurs as a result of
 

resources made available in 1992 have enabled further tidal movement, especially when river flow is
 
studies to be launched, covering many of the broader 
 reduced during the dry season. This is the case in
 
range of issues mentioned above, 
 many mangrove swamp areas where irrigated rice is 

grown. 

Sustainability of Irrigated Agriculture in Pakistan Man-made or secondary salinization is caused 

The long-term performance of irrigation systems by the excessive use of groundwater for irrigation. 
depends critically on several fhctors. Keeping All groundwater contains salt because of the 
salinization at bay isone of the most important. leaching process, and some of it isvery saline, even 

more so than seawater. As pumped groundwater is 
Salinization is now a serious and growing threat used for irrigation, tile salts remain in tile soil as 

to the sustainability of irrigation in the Punjab ofPakistan. The causes are vrious, but the use of poor 	
the water is taken up by plant roots and evaporates.
Thus, where the groundwater used for irrigation isquality groundwater to supplement surface water is a of marginal quality, additional surfIce water needsmajor one (see box at right). Because surface water is to be applied to ensure that these salts are washed 

usually in short supply at the tail end of irrigation downwards. If this cannot e done, tile root zone 
schemes, farmers at the tail tend to use a higher becomes more and more saline until no crop will 
proportion ofgroundwater. So the problem of grow there any more and the land goes out of 
secondary salinization isworse there, production. 

ENVININMINIANIDPI'NH II 111 
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IIhi l's studies wi i the I inll lcpart-Pinjab Irriga 
ment (Il1)) raisc serious questions about current 
policies towards the allocati(, or reallocation, (ifcanal 

water to reduce secondarY saliitti otn. In the past, the 
conventional wisd(IIln hats been .t thie Major constllit-
Co()l'groIundwatcr ate Lail use it toCtidCrs, who 


compensate ftur
their tiunreliable supplies ofstirifacc 


water. IlowvCr, IIlMl's research showed that jtlst
ias 

Itulch gI' IIIidwa tcr ispin pcd inhewad-ctnd areas as at 

tile slggesting tat hcad-cnd ftrincrs u.e grotlin|d-tail, 


vatcrIsa1nadditiVc toslrfacc water rather than ias
a 

suibstitutC l"it."lhe tnirC Slirftce water isavailable, the 
tire'C grttldwater istisCd. Tail less Of bothcndcrs tise 

kinds of water. ScCo1dal' saliinizatiot
starts to octur 

when the ratio of'grouindwatcr to surface water exceeds 
a certain threshold, probably 80 t) 85 percent of'total 
water tisCd. "Ifhns the problcm coUh arise CvCn in areas 
where gl)lndwater iscurrnCtly considCrCd ofsu~itable 

quality fo)r sistined irrigation. 

None of the options currently proposed in 

Pakistan for solving the secondary salhlization 

.. .
 

problem is vcry attractive. Ihcreasing the eqtii table 

delivery of water - so that tail cnders get more and 
head c,ders less - would reduce the rate of' 
salinzatiOh, but would not cliiniate italtogether 
unless there were sinltiltancotsly a 50-percetnt increase 

IlsturkIhCC water supplies and a20-percent decrease in 

the use of'groundwatcr.(;irln design constraints in 

the canal system, increasing the use ofsL'face water by 
this Imuch issimply not feasible. Moreover, the IIM I 

stuidy fbIund that cropping intcnsity and patterns were 

closely correlated with access to good quality surface 

water.As this dclined, SO also did the number of crops 
grown in a year and the percentage ofhigher-vatie 
cash crops. Changing the allocation ofsurfacc water 

between head and tailsections would,therefore, have 
serious equity implications,leading to ar'cdistribution 

of'incomes that might result in considerable social 
tnrest. 

A second option voL|ld be to change the 

allocations ofwater to difkrent commands, giving 
more surface water to those with poor quality 

Figure 5. - Conjunctive use and water qualityaverage decline along fourdistributaries,Lower Chenab Canal, Pakistan. 
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Figure 6. - MlanawaL Distributary Command lubtielldensity versus severely.sialiied ldCiIrprh~isigcd scction of tilc 
regimes;(within watercourse conilands). ftiiiig comimunlty, swcllling 

already high rates o Inligration to 
the Cit ks. I lowcvcr, in vew of the 
fiitc naItre olfthe water rcsO(urcc, 

there nay' be no choice bot to 
<3 1ub...... .100 ..... d..A0', S..rly ...o adopt it. Under this option, 
3 9 tb-6ol 100 h. -d. -10'. S..,oly 5,n-) ag,'icohrciIII wou fldbe uC0 _IIIciitrat cd 
915 t, . . ,00 ,,0 00' ....... S,,,y .... iito .a Slmallcr gross are'a, in which 

% 0<33 T..... 10011,,o00.,, ........ 
 watcr and soil resoulrCCs would be 
° 10039_ I0 ht l 0" ..., . uscd with gr,.:alrtfficlic,. Tlotal[Z 9 12 Tsb.-,s 100 W, E4d,1140 hIoS<<y 

.<3I- -,....... l,;oo00 .... ad 5 0 . .t,. p ro du ct ion wou ld p robabl'
u0 ,, .... .. ,o, ,,,<,S ...... n o tIlcreasC, but it would hecoCme 

liorc SUSaiuiablc, Since the problcm 
ofrconliiing salt build-tip illthe
 
soil wVould bc ct'[cCti\'cly sOVCd (see 
Figures 5 and 6). 

These filldilgs IavC SCriOus 
implications for the long-teri 
sustaiinability of Pakistan's irrigation 
systems. Indeed, ifthe trcnds fouind 
to be occurriig in h11liiiited arca 
covered by the IIMB projcct arc 
confirmed as widespread elsewhere 
ill the Couintry, and ino actioln is 
taken to arrest then, the 

COIISCqtlCIICeS cotuld be disaStrOtiS, 
not olly for Pakistan but also for 

Kit...... Fir global fiod supplies. 

groundwater.TI his Could bc Counterproductive, since Sustainability of Rice-Based Systems in the Humid 
areas that curently have better quality groundwater Tropics
woul Simnply in1Cr-1.asc thecir u~se ofhit- and suiffer a Compared vith mixed cropping systems in the arid
similar decline ini quiity'. In this way, thet probleni " :iaid setiiiarid Zones, few datl are available oi the
Sl I i~iuon Would SpreCad tol Covet Wider aiid wider susta lability of iicc-bascd irrigation Sstelilis ill the 
areais, instead of being relatively Contained, as it is at innid Zolle. It isgencrall, perceivcd that these 

systelmis are under stress, but what are till fcitors 
i'csponsib)lc? Various probicnls have bccii Cited,A thi'd option would bc to ratioializc tie currcint ihicludiig tile ovcrnsc of'agrocicmicals, illiCro0­

trend - which is liklv to contiline aliiway - and Iltitrieint dcficicey, w\\atershed degradation,
systcilaticalI abaundon tlie tail-end areas ol'badlv watcrl oggihgand sali t l ozait,but tlie relative
a'if. cted distributaries. 'I'llis isa politically sensitive importance ofcaciihas les'Cl beCnl quantified. Nor
option, sinCe it would disposscss .i lilrca(ly have the relationships between these potential threats 

. - %:, ,,! of,l l m:' '1lM lIw 
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stIfficicnt, risil" local niiitcri.ls 

and Liaor wherevcr possible. 

li.astv, le terraced atrichilturc 

often ,t55OCtttLI Withl iliOtl~ltlill 

S','SttttS cotf1 lIcttcs tle 

tllocation ofvxacr, since farmers 

teid it) own small plots tlhtat are 
widly sc.ttCICd. 

Ihost elnghicct'SIs _'lnsiblc 

lordesignilng systels ill 

ttlllitlttlloitls ',tC have received 

0rthrodox tfr-inhitt t
predticatCd 


the ,I.c.sitll ti rward 
plain oiverWet vallx' vsttts. No 

andbo ok exists to of 'cr them 

('tiidirice (oittIe special 
miountall irrigatio r.'i rf.'telitA handbook offleriig guidlarlce on the special ret(jirenlents if systems is s t UIltl1tait 

(itle for ilillicaitiiinin 1'193. dvsttcils. II NIl has set about the 

to stlulilItV Mid tie a ))llCnt staglatitlrt o1'frice task of'wr'itig one. 
vieIlds tccl adctatclv i+vcstiatcd. IIMI has 
Liched a IModest p)roect il ts host country, to ael), ,lIesubject wasAs a first tworkshop on1 

examine these flctors illmrte detail. heltd in Kathinaul it, N cpal in 1992.The wo)rkshorp 
brought togethcr some 'i() palrticipants firolm 

r'view Of ctOUntriCs around tie dcvelopitng world.The proicct has carricd tit ain extensive moutaiotLcS 
rticilpant brought and lpicscntcd case study 

With svstci lll;iai.crs, ranaichcrs ird policvilakcrs, his or. hCur Toetlhclr with the 
the litcrature, sipplctlrcntitrg this with ihte.rvic's Each pald 

materials 1fromI1 ,t1lltlV. 

ind field VIs.itS tott il teo)CF eisittilg discu.ssioins, thcsc materials scrvcd itssvs'.tcns. The imul the basis 

COttcIlSiOtl tcachcd was thit, ill ricC s,'Stnls flr preparitg thc firstg.euncratl, drafit oftlc handbook. 

in S."ri SoIIC SstCIs 'cvicw, tihe halldbok islanka arc SLtirprisinglv resilniCtit. (Xurrently' under revision and 

flrcc specific threats and ,alnlost all havc yields lower duc flur ptblicattion in 1993. 

thanl thcir full ,otMtial, bit thCc is no evidence to 

support thc imire alarmist clails found inl the 
Iitat'tutrc. Global Climate Change 

An itIrportant iSStc"fhicing the irrigation sector 

worldwide ishow clatrges ill the global clitnat will 

aaf-fct the fIasibilitv oflirrigation in difl'r-c.nt regions. 

hlhedesign olfirrigation ,y. .SIrts in tlunLlttatnotlt areas t)uri ng 1992), IINII stafl'visitcd the \Vorld 

fllctu;.tions ill tlerlological OrgatlizationliprcstInts Speciall problenIs. E"xtiIcmn INi lcarn the views of its 

watcr dlschargc rates may lhve t,be accotlltlodated, scientists oilthis issuc. A report sitm rlliltng the 

rcquiring special drainagc fhcilitics (oIr coUrtc1nt state oflkilowlcdgc is in prcplratiolm. IINIIwillstIori 

coirdititins. Ntiunt;lin sYstins aC fiCquentl~v locatCd ltot becoic involved ill detailed research ill this area, 

illinlote Ircas with difflcult terrain, Inlaking but it will tintaitn awatching b Relevant 

tratisport both ha17zardolus and 

slow. lhi i means they Iroust be rlativcly sell- for access by II NI and ilitetrial.rescarclcers. 
cintnntluitttctin anid UL litratutrc will be entcred oil IIN l's global data base 

36 -;w I, it 

http:difl'r-c.nt
http:niiitcri.ls
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PUBLIC HEALTH 

Introduction 

[rrigat io((levlh[tpil.t is associate.d widt the spread 
of'thricc tiajlr v'cCtor-borllC diseases: schistosominiasis, 
Japatlics ericephalinis and malaria. 

For the trt two ofthesc diseases, the links with 
irrigation arc clear. Inthe case otf'sclistosotiiasis, 

11N11 A 1111111 Repolrt loo" 

has declined. In ianv dc,'clopiig Coutries the main 
clccrn is the rapid spread of thc disease in urbal 
areas rtdir thMn in rural ones whCre ir'rigationt is 

practe d.
 

Aside from tht:,sCvector-borne diseases, 
gastrocntcritis and dialThoa, are often also linlkcd to 

irrigation. ahe hichrin ma srthe ,multileethsis se 
:d itrigatiol,water which, illmare systems, isused for 

three siail genera act as intr diate hosts. 'lhdriling, cooking, washinig and recreation, as well as 
disas, which alicuur. 

sot it t CCootin il Afric. sotIeamid also occuris III Cot Illties 

ofat im'. eMid Ftismi1 til tr II ItoeACIse 
Gcase _'I'MII( -(tis, the vector ISali 5(Iltit() 

closlC *ssOCiated with the rice s\'ste_'ms of Asia and thC 
Pacific. 'Ihe disease ishighl'v IOcaliezd, bitlt when it 

does occutr it Ias vriy high tiortatitv rates. 

Malaria isa mtuich more cotimmon ilnosquito­
borne discase and is gcographically fir More 
w\idCsprCad. About 80) million cases occir atLuiall, 
at present, resulting iII Some I itiillion deaths. The 
disease is gai ing gotilld dt t(othe appearance of' 
cthooqttiuie-resistaIt stratis ofthe paratsitC. Its liniks 

aiotwith irrigation arc fII lv understood, however.In 
ScVCral cases the ;',ttllation ofirrigation ficilitics is 
reported t ias'e le, 'o aM incrCasC ill the incidence of 
italaria, but thCr arC other cases ill which iiicidertce 

17. . 5R. 
 .tniectiug 
---. .­

' -- .
.the' 

Gastroenteric diseases are easily transmitted through the IMltiple use of irrigation 
water. 

IF.,: , - . th\ ;1 

an irrigatin canals neat citiescoltatn IllOrC or ICssuiltreatCl sCwa1ge. It is possilCthat the transmission of disease by these pathways 

catuscs higher global mortalities thai atly otrhevcCtor-bortic discases mcr iotied abo 'C- bUt 

Cross-Sectoral Links 

Research on the inltCractionlS bCtweCC hullman health, 
agricuture and the cnvi rorciniet has been impeded in 
the past by the absence ofecfh.ctivc institutional links 
betvc the ithree sectors. In 1991, IIMI became a 
collaborating center in the Panel o lxperts onl 

lunvi r(oiinmcital NI an agctnent and Vector Control 
(PIEM ), an interagency network uIider the timbrella 
of the Unitced Nations. . hiis enables IIMI to work 
ahlogside other iIstititions possessin1g expertise in 

such areas as Cpidcitiohogy and 
en"t"icol' ogvw. In 1992, IIM I staffattt ded 
the first ilim ig oft hie collborat Ingci 
Celiters oif P.NM,held ilI laarc. "'h:a 

provided a fbrutm fridrawiing up 
'rsearch proposals of interest to the 

collaborating centers. After finalization by 
ItL 'M SectUriat, these wx'ill be 

submitted to potential doiors. IINIl has 
dsigicd a projcct to study possible 
lcasll'es to pICVt r sch istosotniasis inl 
no rthlern Nigeria. 

EtFurtiher work iii this important field 
awaits the appointnitent of a f,ll-timc 
staf'"iemiber.Negotiations for tlis are in 
progress. 
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COUNTRY PROGRAMS 

Four rcgions have beehn identified ill IINl's strtcg), 
Ihex ar1e South.t alld Southeast Asia, West Asia and 

Northeast Af'rica, Northwest and West Africa and 
Laatin Anericaz and the Caribbean. 

IINMl 's work was initiallv concentrated in South 
and SouItheast Asia, because of the significance of' 
irrigaiion to its agriculturC sector. Il the late I980s, 
IINI I's program was spread)to incorporate work in 
cotintics ill West Asia and Northeast Africa where 
ag1ricttltral production is almost Cltirelv dependent 

on irrigation. lhe IltmtittC has also expalded its 
activities in Northwest and West Africa where 

triiation p lays aniIncreasingly important role in 
agricultural develo)pmCnt. The Institute is cuTrrentl 
takiilg steps to inaugurate programs itt Latin America 

whtere there is groving picssure to improve irrigation 

performance to incease fiod pr(duction. 

I I I's collaborative fied research and action 
research at COlIltrv level are conducted through 
specific projects ill active collaboration with national 

South and Southeast Asia 

Rice-growing irrigation systens predominate this 
region. Climates generally display at least oIne season 
Of generous raiillWhich supp)rts larige areas of rain-fid 
as well as irrigated n)nrice crops. Although 
nonirrigated prodciItion is stroulg, depeildeIce on 

irrigation for astaple f'ood crop issignificant as thepopulatioti iswell iin excess of'the ca~ct f*" 
rrulatod ais Icultretof' te p i r' 

nlonirrigted itgriCLhureCtof..ed tIleIll. But il recent 
years, tile ZOle has acil cvcd tIotable uccess i n 
increasing its rice produCioti mo1rC rapidly tllan its 

newpopulation growtll, Which Ias preseIted soille 

nlaniagClnlelt issutes such asimarketing and 

diversifying otIt of rice. 

3 8 

agencies. I)uing 1992, considcrable progress was 
made and accomplish nents seen in the COL1utr 
programs carried out ill several developing cou,ntries. 

The veal saw the maturing of I!'i I's programs in 
several cout nv operations and II Ni I platvi ug an 
incrcasingly ef ctive role in Institution bu(ilding. The 
West Africat Regional rogtramimade steadv prograss 
with collaborative projects in Birlkila Faso and Niger 
being well-established and with the Nigeria proiect 
moving forward rapidly. As a continuation of' 
previous eflbr(s and expressed inter.sis, exploratory 
visits to I.atin America, tgypt and (China took place 
with a vicv to Ievelopi ng collaborative programs. 

Presented in this section isatgeneral description 

of the pMgam and activities OIf IlMl's COIII 

opcrations. More detailed accounts of the most 
significant filldiurtgs derived from tile Work 
undertakeil ill the coILitry programs have been 
rcported in the earlier thematic component of this 
report. 

The major countries of this zone are Bangladesh, 
Myanimar, India, Indonesia, Canlbodiii, Laos, 

Malaysia, Nepal, Sri lanka, Thailand, the Philippines 
and Vietnam. 

IlI cutrrently has eounltrv operattois inl 
Bangladesh, India, Nepal, the lPhilippincs anod Sri 
Lainka. Of these, Sri li.arka, the home ofIINil's 

headquarters, represents the Instittte's largest 
prga in this regio. 
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SRI LANKA 

THE CONTEXT systems. Agency officials and farmers conduct 
activities, and the processes and outcomes are
 

F'or the foreseeable ftute, irrigated agriculture will be monitored and documented by IIMI researchers.
 
the primary source offood and rural employmenin Four broad areas are covered: main system
 
Sri lailka. Sustaining a high level of'productivity in management; tertiary system management; pilot
 
this important sector isconsidered cruCial for the studies for crop diversification; and strengthening

COutrlY'S eCOllOllliC dcve(lpllllt, ioeintt.tiOllS.
 

With the coipletio fthe muhiltMhased Under another project, completed in September 
Nlahaweli River Diversion Projcct, the phase of' 1992, the cost-eflect iveness of irrigation

expausion in the country's irrigated artea has probably Inoderni athi was st died at a range of'loca ths.
 
comeo to an end. Ihe emphasis now ison increasing ' his work, subcontracted to various private Sri
 
thle eftlciency of existi n~sy'stenms rather than t lankan firms, was guided by a Research Advison' 
constructinig hew ones. "lhere is an urgent iecd to :onmittCe and f'lndCd by USAID as part of its 
rehabilitate exist iig svstctns and to improve thcir project on strengthening irrigation management. 
nmanagenicnt. Crop diversification is also needed. 
Both teclhological innovations and institutional Aproject to inolitor anid e'altiatc the 
reforms have a major part to play' in this process. '[he government's Pew participatory maiagenent policy is 
task of' I MI's Sri lanka Program isto assist the funded through a technical assistance grant from the 
(overnment of Sri Lanka ill achieving these goals. Asian Development Bank (ADB). Iihis project began 

in September 1992 and will continue fir 2 'ears. 

THE PROGRAM With finaticial support from tie Commission of 
the F.uropean (:ommunities (C) and the World


IIM il's program in Sri lanka consists of several Bank, the (;overnment ofSri Lanka has decided to
 
interrelated projects and support activities, establish an Irrigation Research Management Unit
 

(IRMU) within the Irrigation l)epartmcnt. IIMil'sIn 1990, thle program began activities in support role isto provide technical assistance to enable the 
of the development of'a comprehensive national unit to identi.' research needs, Conduict research or 
policy for irrigation management. Known as IMPSA contract it to other organ iZatiotiS, eValate results and 
- the Irrigatio Nlanagement Policy Support adopt them fbr iilplellentation. 
Activity - this initiative was implemented by a 
Secretariat ofriain l cssnals glided by aIlanant Finally, the program isalso taking part ill I novel 
high-level Irrigation jlanab, merit lPolicyAdvisory participaton, design process to de\velop a project on
Commitee (IMPA( ). ''be IINMl protgram provided the shared control of'natural resources. '[his project is 
techntical1inputs antd office support services. Ihe being undertakcn in collaboration with the World 
activity was funded by the United States Agency for (:rescervation Union (IUCN). 

telnat ioial 1)cvelopmcn t (USAII)). 

Under amajor project now in its second phase, ACTIVITIES IN 1992 
the program isapplying participatory approaches to 
strengthening the management of'two major 'lhe 2-year process of'policy' analysis, discussion, and 
irrigation systems, the Kirindi Ova and Uda Walawe paper writing underI IMPSA was completed in Augulst 

L i , ...­ 319,3 9 
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vNstei iiiaigenient;" "2' )v.. " com n ient, (lie Ilahll 

accomlplishmnlts were the 
formatio~no ircls' 

Q.- s, pres.asonal and 

Sid-sclSlil111maiitenalce 

work, improved canal 
I )ropelationls duling the land 

S reparation and crop growth 
periods, improved input 
coordinat ion, and training ofn 

1u ,.:ehabilitation17.,, , for fauinrers. 

A study under the project 

oil [he cost-ef fcctiveriess of 
.irigation Iniodernizatioln was 

• completed by a suibcontractor 
Sri Lanka is now focusing its attention on increasing the efficency of existing irrigation systems It revealed that modernization
rather than oilnew construction. freqiently suffered fron the 

1992. lurther details of this major project are given inadeq(u;ate involvenent of farmers and agency staffill 
oin page 19 of' th isreport. planning, design and inplementation. A workshop 

was held to present and discuss tie findings. Another
Activities under the maill sVsteln Management study, on the contracting of rehabilitation to farmers 

Componet at Kirindi Ova consisted of the anilysis of, organizations, anaI,.7,1d data froiml 16 construction 
reservoir inflow data, Silulation mo{}del ing to inprove coiljLacts undertaken1 by eight farrirers' organizations
 
the management of"the Right Bank Main Canal, 
 whose p-formance had been judged as "good." The 
watcr balance studies, and mailltrialice Illanagelnenlt results revealed the importance of'good 
at WVeerawila lank. Activities under the tertiary communicationCbeteen algency staff:and farmners. 
s'stell C(illplent included preseasoinal lilainteninice, hIle attitLIJe and behavii rof'tle Technical Assistant 
tie study if\waltcr-shiring practices during land f'rom the Irrigation I)epartniellt assigned to supervise
preparation and crop growth, dita collection oil vater conStrtict ton were fbund to be especially critical. 
deliveries and cultivation activities, the inliplenienrta­
tion of I pilot priigram for other ield crops (OFCs), The results Of the joillt IIMI-I RRI study oil rice 
and various training events and field visits. Research productivity and profitability indicate that yields
rCsulted ini an overall improvenlent ill system perfor- increased until the mid-I 9 80s, but Staglaltd
malice, especially ill terms of'water rise: a1Savillg Of' thereaf'ter. The highest average rice yied was recorded 
almost 2 acre-feet per acre was achieved during the in 1983 (3,606 kilograms per hectare). Ill the late
 
1991/92 season compared to previous seasons. 
 I980s, the average ftlcRMated between 3.0 and 3.5 

tonnes per hectare. Over the same period crops otherAt Walawe, activities underIthe lail syStel than rice appeared to give high proit nIlargins, while 
nlallaagenment cominlpollenlt included the calibration of' rice f'irilers experienced declining net ret-.UrnllS. 
flo{w gauging StrUctures, crop water requircment 
computations at niain deliver outlets, flow data, Under the project to increase Users' control over 
anllysis of' past water deliveries, analysis of the existing the use of tiatural resources, ConSUltatiolIns were 
data collection and transmissioin network and training undertaken with resotrc. user groups, governient 
ill operations and mIaintenance. Under the tertiary officials and representatives ofnongovernmental 

40 ko.%,\li M, iI'll 



organizations ill the North ( ;1iraSoutler'nan 

Provinces. Valuable inputs wNere provided through 

fIur worklshops atended ly agency slaflfand 


policylniakers. Selected resource persolincl ill 
Colombo werc alsto consuhcd, togethcr with tlee 
illterlainat MIi cMA:,11Ltt lS alnd re.presetativesrSOtlleCe 
from USAII). .'\ in ique feature ofthis project is its 
focus on whole watersheds. 

'I he program organized or participated ill several 
training and iforlntion eVentS duringithe year. '[h' 
project at Kirindi ()) a and Walawe conducted aseries 
ofkworkshops and trailing sessions for agency officials 
and farnier r'cpre lltat.Vis. IIMI stif'aIlso Cot'iuited 
to tle workshops of' IMISA. 

A trailing progra !'0. 33 technicail aSsistatS and 
9 irrigation engineers from the Irrigation )epartmeiit 
wNas planned, iiiiplenCed ;.ild evaltated. 'lThis 
activity was part of thc USAI) Project to strengthen 

irrigation mnagecmet. 'hree workshops were held 
to revieV and discuss oplerations and maintenance. 
'I'hey led to plans t improve the Ser'ViCes provided to 

farners. 

'The program hosted a p stgr;ldtl.e illternshi p 
for astude'nt from (hana, who had graduatCd from 
Silsoe College, (anfliId University, UK. 

TFwo workshop papers were completed during the 
year. Ihe.fh'st, entitled "'Sustalnabilityof Irrigated 
Agriculture: Al Overview," was presented to a 
workshop on ihis subject .)rgaliZcd by tIle Sri Lanka 
Association f'or lhe Adviancemenlt of'Scielce and tile 
Soil Science Society of'Sri lanka. ''lie second was 
entitled "lnstitutionalization of Participaiory 
Manaigeeit: Sustainability of Farmer 
()i'ganizatioiis" aind was presented to tie Asian 
Fariiiing Systems Syniposiuni, held ill Colombo, 2-5 
NoXemiber. 

BANGLADESH 

THE CONTEXT pumps. Major canals serve only 7 percent of the 
Bangladesh lies o the combined delta of the (Gnges, irrigated area. The remaining 13 percent is irrigatedBranaslitra and Megna rivers. Its population of 117 using traditional manual techniques. It is believed 

Bralmaptra that the cotuntry's use of irrigation cotuld be iiorend egnariXers.Itspopuatin of117 
l' ttl ol emrmillion (820 per square kilometer) is growing at mlore11r'SUeo'riaioihnll io ( per t'ear.kioernismgrenX'iiat mrces 

thaii 2.4 percent per year. "l'he goXvernlneiit places 

high priority on increasing agricultural production 
and there isalso great concern with regard to equity 
;aid ruiral enplomicnt, as there are large numbers of 
landless laborers ind other rural poor. 

Virtually all the li int inillion hectares of 
Clltivaile land ill Bangladesh are already in use. 
1',flirts to increase agriCtilIrall;.l prodticLion mu1lSt 
them'ef'ore foctis til inc'easing yields and/or cropping 
intensity. Each uftlhesc approaches requiles mIr(0l'e and 

better managed irrigation. (Crentl, about a third of 
tile cotntry's cultivable area is irrigated to stme 
extent. Sonme 80 percent of this isserved by lotor-
driven shallow tubevells, deep tubevclls aiid low-lift 

than doubled, paMtictlarly through the increascd use 

of groundwater. 

IIM l's countr, program ill Bangladesh fices a 
sotlewhat different environmenit to that encotuntered 
elsevliere. With irrigation relying so heavily oii small­
scale technologies, the lilallgtelllit lf most 
individtial systems (of' whiil there are litindreds iof 
thOtlisands) isof' necessity ioncentralized. Elach pullmp 
systeiim is, firmally or inf'ornially, atitollOnillous. 'There 
is iio single nationial agency witl both the niandate 
and the neins to maniiage the minor (non-canal) 
irrigation sector. Ih prevalence (fsmall-scale 
technology allows considerable scope for privatization, 
which has recently been given a good deal of inipettis 
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by the market, the government and the donors. 
Privatization is leading to increasd local conrmoin i 

only of water deliveries but also of water sources. It is 
also leading to pressure on governmcnt agencies to 
redefine their roles and to develop way's of Facilitating 
turnover. 

THE PROGRAM 

I Ml's program ill Bangladesh focuses on the 
management issues associatcd with turnover, 
particularlx' in the minor irrigation sector. 'hus IIMI 
works with the Bangladesh Agricultural Dcvclopment 
(:orponrtion (BAI)() as it seeks to change its role 
and to fhcilitate privatization. It also interacts with 
nongovernmental organizations, which ol'ten citer to 
the needs of groups traditionally outsidC the rural 
power structure, sucht as landless laborers and women. 
Lastly, the program helps to identill, opportunitics 
and problems (both transitional and long-lasting) in 
the market's provision of irrigation services. This 
interi nstitutional approach, spanning the different 
sectors involved in irrigation, fills an important gap in 
Balgladesh. 

IIM I has been working in Bangladesh since 
1988. A consultative committee (vith representatives 
drawn from various ministries, agencies and research 
institutions) works with the Institute's program in 

planning and reviewing activitics. 

Until 1992, the program consisted mainly of a 
collaborative project with the International Rice 
Research Institute (IRRI) and the Bangladesh Rice 
Research Institute (BRRI). This project had field 
research at three locations: (a) the ( imges-Kobadak 
Irrigation Slystcm, I major lilt canal svstem operated 
by the Bangladesh Water I)velopment Board 
(BWI)B); (b) the North Bangladesh 1Tubcwel I Project 
(N BTP), also operated by BWI)B but using deep 
ttbCwCllsIilocated near "IliakUtrgaon; and (c) tubewells 
under various lirnis ofmanagemcnn - private, rnntal 
and pul-lic (BAI)C) - in the Rajshahi Region. Some 
of this research was comparative in nature, especially 

4 2 

with regard to the diffkrent t'pcs of tubewells used, 
while sonie would he better described its action 
research - specifically a vc, succCssftiI canal rotation 
experiment emphasizing tIser-agency interaction in 
the Gangcs-Kobadak Scheme. 

Other pre- 1992 activities included inputs into a 
joint project between BWDB and the Bangladesh 
University of Fngincering and 'TLc:mology (BUET) 
on irrigation managentco, and atseries of vorkshops 
to assess training needs, conducted with BAI)(. 
Ihese workshops provided an opportunity for 
BAI)C's top managers to explore the implications of 
their organization's changing roles as the minor 
irrigation sector becomes increasingly privatized. 

ACTIVITIES IN 1992 

In collaboration with the headquarters-based project 
on frmncr-managed irrigation systems, the 
Bangladesh program organized a South Asian regional 
workshop on the stustainable Use of tarmer-managed 
groundwater irrigation systems. The workshop was 
held in Dhaka in mid-May. Papers drawn from 
various ccorcgions addressed such issues as the 
deplction ofaquifcrs, (ihe development of fhrmers' 
groups and the adequacy' of support services to 
fhrmer-managcd systems using groundwater. On the 
second and third days of the workshop, the 55 

pirticipants took a field trip to western Bangladesh, 
where they, visited deep and 'shallow tubewell systems 
under different types of farmer managcmcnt. 

I)uring 1992, 1 IMl's staff continued to consult 
with BAD(X to help it define its new role. Until 
recently, the primary responsibility fbr distributing 
and installing deep t uibewells (and, to a lesser extent, 
slallow tubewels and low-lift pumps) around tile 
countl resided with BA[XL '[his function is now 
being shifted to the private sector, and BAIX is 
attempting to find a suitable niche fbr itself in the 
provision of other irrigation support services. Ihere is 
some question as to tile future of this public 
corporation, as its new activities must not only be 
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approved by the government but must also attract 
donor support, given the scarcity ofdevelopment 
finance in Bangladesh. In September, a workshop on 
strategic planning and human resources development 
was held with 20 of the Corporation's senior staff. 
The workshop discussed BADC's new mission, 

INDIA
 

THE CONTEXT 

India's irrigation sector is large and highly diverse, 
complementing its extensive and equally diverse rain-
fed sector. An estimated 76 million hectares or 46 
percent of the country's arable land now receive 
irrigation of some kind - a higher proportion than 
in most other developing countries. The technology 
used ranges from dugwells through cteep tubewells to 
innumerable tank and river diversion irrigation 
systems. 

The potential for further expanding the area 
under irrigation is now severely limited. Increasingly 
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objectives, strategies and activities, established the 
staffing requirements for implementing the new 
program, and defined performance measures for 
evaluating the effectiveness of a management training 
program at the agency. 

- and as in so many other countries - the emphasis 

is on making existing irrigation systems perform more 
efficiently. This emphasis is driven partly by financial 
necessity, as public-sector funding becomes more 
scarce. But it is also driven, in India's case, by the 
urgent need to achieve further major gains in 
productivity. The country's population continues to 
rise inexorably, at some 2.1 percent a year. 
Meanwhile, yields of rice and wheat, which increased 
rapidly until the mid-I 980s, have since stagnated or 
declined. Thus the gains of the green revolution have 

provided only a temporary respite and a new food 
crisis looms. Already, an estimated 2.5 million people 
are suffering from poverty and malnutrition in the 

drought-stricken states of 
Bihar and Orissa. 

THE PROGRAM 

IIMI's program in India 
began in 1989. The Institute 
has no resident scientist in the 

country, but provides 
assistance and support 
through exchange visits 

between its professional staff 
based in Colombo and some 
40 collaborating Indian 
professionals. 

The latter have 
In India, the emphasis isplaced on improving the performance of existing irrigation systems. conducted limited field 
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research to understand management approaches and 
performance in irrigation systems in four states i 
Tamil Nadu, Gujarat, Uttar Pradesh and Bihar. 

In Tamil Nadu, stafffrom Anna University, the 
Irrigation Management and Training Institute, and 
the Public Works Department have analv/.ed the 
performance and main system management of the 
"l'amiravaruni h rigation System. In Gujarat, similar 
studies have been conducted in the Mahi-Kadana 
Project by proficssionals from the Water and I and 
Management Institute, the Institute for Rural 
Management and the Irrigation [)epartment. 
Research in Uttar Iradesh concentrates on the 
conjinctivT management ofgroundwater and surface 
water in the Madhya Ganga project, which is still 
under development. This research is conducted by 
scientists from the University of Roorkee, the Uttar 
Pradesh Water and Land Management Institute and 
the Irrigation Department. Finally, research in Bihar 
focuses On conjunctive uSC in another unfinished 
project, the Eastern Gandak Project. IIM l's partners 
here arc the Bihar College of FEngineering, the Bihar 
Water and Land Management Institute and the"• 

Irrigation Department. 

ACTIVITIES IN 1992 

The year witnessed considerable progress in the 

implenmentation of research planned previously. The 
four collaborative projects in Tamil Nadu, Gujarat, 
Uttar Pradesh and Bihar completed their field work. 
IIMI worked closely with its national partners in each 
state, assisting in analy-zing data and in preparing draft 

final reports. 

In the Tamiravaruni System scientists observed 
and documented the decision-making and 
management processes of the main canal system. The 
role of farmers' organiz.ations was evaluated, including 
their structure and interaction with government 
agencies. Interactions between the various 
government agencies involved were also studied. Flow 
data were collected along the main canal system. 
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Research inBihar focuses on conjunctive use of groundwater and
surface water. 

Having identified the factors affecting system
 
performance, the research team strongly
 

recommended increasing the role of farmers' 
organimtiorks in management. The team also 

recommended changes in operational strategies to 
take into account the diversification in cropping 
patterns that has taken place over the past few years, 
particularly the cultivaion of banana, which can be a 
highly profitable crop fbr farmers (see page 30). 

In the Mahi-Kadana Project, research focused on 
technical issues concerned with water delivery. It 
included documenting operations of the Right Bank 
Main Canal, assessing water availability in the Kadana 
Reservoir, analy-zing changes in the groundwater 
table, and measuring water deliveries at the 
distributarv canal and farm levels. -he aim was to 
gather sufficient data to develop and implement a 
management information system at a distributary 
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level. In addition, an Indian Ph.D candidate The team identified poor management and 
examined the trade-offs between equity and inadequate canal capacities as the major reasons for 
efficiency, with a view to proposing alternative the inefficient delivery of surface water in canal 
management strategies. systems. These shortcomings, combined with the still 

incomplete distribution system, are the major reasons 
The team recommended various measures to for the switch to private ttewells in this system, but 

enhance the conjunctive use of surface water and this in turn is hampered by unreliable electricity
 
groundwater, especially the further development of supplies and the high price ofdiesel fuel.
 
tubcwells and dugwclls to ensure the reuse of water in
 
shallow a1 uifers. Water allocation and distribution A 2-day workshop to synthesize experiences

should be based on fhrmers' needs, rather than on
 across the four projects, review progress and plan
schedules determined by government agencies. TO fture research was organized in Delhi in February
 
alleviate waterlogging, the team recommended the 
 1992. It was attended by about 40 participants,
 
"holidaying of water" - cutting down deliveries 
 including irrigation professionals, researchers,
 
during the hot dry season, when the water table icdng irr tp rs sion o re sea ves.
normally rises to reatch the root zone of growing policymakers, planners and donor representatives. 

rs tProject results in three of the four states were thecrops. subject ofa further workshop held in September 
1992.
 

Staff of the Madhya Ganga Project evaluated the
 

groundk.iter resource in the Lakhaoti Branch 
Command, linking this with other groundwater The program arranged a 10-day study tour for 7 
balance studies so as to develop a model of Indian professionals, who visited Sri Lanka to observe 
fluctuation.; in the quantity and quality of and adapt the field-research techniques used by IIMI 
groundwater available in the system. Various soil and in the Kirindi Oya Project, to investigate farmer 
agronomic studies were also carried out, to gain a participatory approaches to management, and to learn 
more accurate picture of the system's total water about Sri Lanka's Irrigation Management Policy 
[c,irements. The team assessed the socioeconomic Support Activity (IMPSA). 
impact ofgroundwater development, and developed a 
model for taking groundwater use into account whenl Two major reports were prepared during the 
allocating surface water. Testing and calibration of the year.One was the proceedings of the First (February) 
model are now tinder way. workshop described above. The other was entitled 

"The Dynamics of Irrigation System Performance: A
The team covering the Eastern Gandak Project Comparative Study ofTwo Secondary Canal Reaches 

condtcted various studies on surface water availability in Mahi-Kadana." This report is currently being 
in the Gandak River, the operation of the Eastern reviewed for possible publication as an IIMI Country/Main Canal, the development of private tuhcwells, WrigPpr 

Working Paper.the availability of groundwatcr and the problem of 

waterlogging. An additional study of farmer 
management ofgroundwater irrigation over six Discussions continued with the Government of 
seasons began in August. The team also investigated India regarding the establishment ofa long-term ITMt 
several policy issues, including land titling and program in the country. 
regulatory mechanisms covering the conjunctive use 
of groundwater and surface water. The regulatory 
mechanisms used are the provision of subsidies and 
regulations governing the spacing ofwells. 
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NEPAL 

THE CONTEXT 

Nepal is experiencing unprecedented 

changes in its political and economic 
climate in gencral, and in its irrigation 
sector in particular. Both are undergo- .. 

ing increasing democratization and 
privatization. 

The changes in the irrigation 
sector stem from the recent 
formulation of a national plan to meet 
the country's basic food needs by the 
year 2000. Growing annually at 2.7 
percent, te population of Nepal is 
expected to reach 24.4 million by the 
year 2000. Nearly half its people are The Government of Nepal iscommitted to increasing the farmers' role in irrigation 

still living below the poverty line. management. 

Improving their lot depends critically on accelerating 
the growth of the agriculture sector, which has been 
sluggish in recent years. A 1989-World-Bank report 
states: "Perhaps the main factor responsible for the 
unsatisfactory agricultural growth has been the slow 
and ineffective development of irrigation." According 
to the plan, Nepal is to expand its irrigated area by an 
additional 816,000 hectares (from 1987 levels) to 
reach a projected total of 1.25 million hectares. The 
Department of Irrigation, which is responsible for 
most of Nepal's irrigation developmcnt acti,'ities, will 
target 589,000 hectares (72%) of this increase, while 
the Agricultural Development Bank of Nepal 
(ADBN), which offers credit for farmer-managed 
irrigation schemes, will be responsible for the 
remaining 227,000 hectares (28%). 

Farmers in Nepal already manage over 60 percent 
of the land under irrigation. The government is 
committed to increasing farmer participation in 
management still further, and to the complete transfer 
of management wherever possible. In pursuit of these 
aims it has initiated a wide range ofactivities, 
including the formulation of appropriate policies, the 
adoption of modern technologies and the training of 

both agency staff and farmers. Tie objective oflIMI's 
country program in Nepal is to assist the government 
in these activities. 

THE PROGRAM
 

IIMI established a resident scientist in Nepal in 1985, 
at the request of the Water and Energy Commission 
Secretariat (WECS). The program's initial objective 
was to advise the government on how best to assist 
existing farmer-managed irrigation systems. Funding 
was provided by the Ford Foundation and the 
International Fund for Agricultural Development 
(IFAD). 

Between 1985 and 1989, IIMI collaborated with 

WECS in planning and implementing an extensive 
action-research project in the Hills. The project 
showed that, although a high degree of supervision 
was necessary to mobilize f'armer participation at the 
outset, it resulted in stronger wate; users' 
organizations and in the farmers' increased ability to 
mobilize their own resources, leading eventually to a 
reduction in operation and maintenance costs. Most 
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important was the fact that farmer involvement in 
system rehabilitation led to more efficient operations 
and better subsequent maintenance. 

The lessons of'the WECS Project had important 
implications for the Department of Irrigation (DOI), 
which subsequently requested ,IM to support and 
strengthen its own initiative to improve irrigation 
management. TIM! and the 1)01 identified several 
problem areas ill which IIMI could contribute, and 
work began in 1989 under a project funded by the 
United States Agency for International Development 
(USAID). MI ist now alliated witht theeI o 
administratively through the Irrigation Management 
Water Utilization Division, which has responsibility 
for system operation and maintenance in accoance 
with the aims of the DO! Program, 

In 1990, IIMI expanded its partnerships in Nepal 
still further by launching a study to document and 

evaluate various irrigation projects financed by the 

ADBN, using technical inputs from CARE-Nepal. 

The study assessed the technical and economic
 

performance of'such projects and the ADBN's process 
and procedures for project identification, develop-
ment and xctiiOn. Ihe aim was to identify any 
necessary modifications in the Bank's irrigation 
program to make it more effective in achieving 
national goals. '[his project was funded by the Ford Foundation. 

ACTIVITIES IN 1992 

During 1992, IIMI completed its work with the DOI 
on developing eftctive approaches to increasing 
farmers' participation in the management of large­
scale irrigation systems. An important finding was 
that farmer-to-farmer training, whereby farmers 
unfamiliar with self-managenent can learn from their 
colleagues ill other areas where it is well-established, is 
a highly effective approach (see box on page 25). 
Another finding was that having a dedicated agency 
manager is critical to the task of organizing fhrmers 
into groups to operate and maintain canals. This 
study also indicated that more equitable distribution 
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of water can be achieved when faiers participate ill 
maintenance tasks and the planning of water delivery 
schedules. This was denmonstrated in particular during 
the winter season of 1992, when the head, middle 
and tail sections of the Banganga Irrigation System 
received deliveries that were much closer to planned 
targets than those of the previous year. 

Activities under the 1)OI Project were crowned 
with a national workshop on participatory 
management, organized jointly by TIMI and 1)0. 
Among the participants \vere fhrmers, invited to 
attend so as to engage them ill the national debate on 
policy issues relating to participator maliagcment., 
Farmers prepared papers, and presented and discussed 
them at tile workshop. This was the first time in tile 
history of the DOI that farmers had been accepted as 

equal partners at a national fbrum. A task force,
which included a farmer as a mlember, drafted
guideline f eO! delinesart members 


guidelines for the DO0 Program. Thse guidelines
 
have been adopted by the 1)0.
 

In 1992, work began under the Ford Foundation 

Project on tie developnent of a data baseon Nepal's 
wirrigation institutions and systems. [he data base, 

wshich will be made available to practitiones, 
researchers and policyniakers in the irrigated 
agriculture sector, already covers more than 100 
farrmcr-managed irrigation systems. Initially, this 
work has been supported through an inf'.rmation 
exchange program undertaken in collaboration with 
tile Workshop on Political Iheory and Policy of 
Indiana University, USA. 'I'he aim is to transfer the 
data base to an appropriate Nepali institution in the 
near future. 

Also in 1992, the Nepal Program supported fitr 
Nepalese researchers who attended three international 
workshops dealing with f'arner-managed irrigation 
systems. In addition, two national workshops were 
organized jointly with 1)01 and AI)BN. '[hc 
proceedings were published in both English and 
Nepali. Finally, a Ph.D. candidate from Wageningen 
University was supported to conduct research on the 
Banganga Irrigation System. 
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THE PHILIPPINES 

THE CONTEXT 

Ihe Philippines is a progressive innovator inthe field 

of irrigation management, having taken steps earlier 

than most other developing countries in such areas as 
management turnover and crop diversification. the 
country's experience thus offers important lessons ftr 
oiler countries. Nevertheless, there isstill consider-
able room fb.rimprovement in the performance of 
irrigation systems in the Philippines. 

THE PROGRAM 

IIMI began its vork in the Philippines early in1985, 
when a resident scientist was posted to Manila. 
Between 1985 and 1991 the program consisted of the 
following projects: Irrigation Management for Crop 
Diversification, phases I and 11,fnided by' the Asian 
Development Bank (AI)B); acollaborative project 
between IINl and the International Rice Research 
Institute (IRRI) on Irrigation Managentent for Rice-
Based Farming System,, sponsored by the Rockefeller 
Foundation; aregional study on irrigation service fees; 
astudy on organizational dynamics in a corporate 
type irrigation organization; and the research 
coniponent of the Accelerated Agricultural 
Production liogram (AAPP), financed by the United 
States Agency Ijr International Development 
(USAII)). In addition, IIMI provided support to 
various policy initiatives related to the irrigation 
sector. 


The IIMI program inthe Philippines has evolved 
rapidly, progressing from the diagnostic field research 
of its early years to the institution-building and 
policy-related activities of 1992. 

ACTIVITIES IN 1992 

In 1992, IIMI collaborated with the National 
Irrigation Administration (NIA) and the Bicol 

48 

University Research Group to test various 

management innovations in two pilot-phase projects 
in the Bicol Region. 

The first ofthese projects focused on 
organizational development to strengthen irrigators' 
associations and the interactions herveen these and 
NIA. Ihe objectives vere to increase the participation 
of members in the associations activities, to enhance 
NIA's responsiveness to the needs expressed by the 

associations, and to improve management skills in the 
associations through farmer-to-farmer training. 

Impact evaluation, based on statistical analysis, 
showed improved effectiveness oforganizational and 
task structure, ahigher success rate in the collection of 
service fees, increased farmer participation in system 
operations and maintenance, and increased cropping 
intensity. 

The second project sought to strengthen the 
performance of irrigation associations through self­
assessment teclniques. Simple indicators were used 
by association leaders to measure and monitor their 
own performance as leaders, as well as that of the 
membership and of the irrigation system as awhole. 
The procedures adopted in 1991 have been modified, 
based on initial feedback from the fhrmers. 

Self-assessment was quite successful in eliciting 
candid appraisals of the existing situation in the pilot 

areas. Its further ise could reduce NIA's work in 

collecting data at grassroots level, since firmers 
themselves will be more able to collect and analze the 
necessary data and to pass on appropriate information 
to the agency. 

Several important information events were held 
during the year. The progran hosted aregional 
workshop to standardize data collection oil farmer­
managed irrigation systems. A field study tour was 
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conducted for seven visit(or from Indonesia. In 
addition, the prograin completed papers on a wide 
range of subjects related 1o its work in previous years, 

.... . , ... ,including the experience gained in farmer-to-farmer 

- training, the comparative assessment ofthe 
..-..................... perftormancc OfCOn11IL unal and stare-ru1ln svstems and 

' ' '" . stainalbilitv of t r1igators '' the institu tio nal s 

associtions. Sevn'1 11antilals relat inrg to various aspects 
t..- * ",, , of tie developnieit of irrigators' organizations were 

0coipleted. Two workshop proceedings were edited. 

'2~ [Uring the N'Car, IIMlI continueId its discussionIs 
with the Government of the Philippines, exploring 
the possibilities for a long-term collaborative program. 
Ihe response of NIA and the Department of 

Agriculture has been encouraging. 

IIMI's program inthe Philippines has ranged from diagnostic field 
research to institution-buildingand policy-related activities. 

West Asia and Northeast Africa 

Major rivers which have their origins in mountain 
systems fringe this zone. These rivers carry plentifil 
silt and have laid down deep, level and fertile soil 
systems. The average rainfill is usually very lo and 
many of the countries in the region rely, almost 
entirely on irrigation lor food and fiber. Hunan 
populations crowd the irrigated areas because 
nonirrigated food production capacity is weak. In 
many systems, almost all surfhace water resources have 
been captured so that better management ofwater is 

the only way forward. 

The major irrigation countries of the zone are 
Pakistan, Iran, Iraq, Syria, Egypt and Sudan. 

In this region, IIMI has concentrated its activities 
in Pakistan and Sudan. Initiatives are currently 
underway to extend these activities into Egypt. As 
part of these initiatives and fbllowing earlier missions 
in previous years, the l)irector for Research visited 
Egypt several tines. Lite in the year, atworkshop was 
conducted with the Water Research Center with a 
view towards developing a joint program of activities 
on irrigation management in Egypt. 
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PAKISTAN
 

THE CONTEXT 300,000 small private tubewells and some 16,000 

kilometers Of surface drains.Pakistan's population, estimated at more than 110 

million in 1990, is likely to reach 150 million by the 
year 2000. About 70 percent of its people liv in rural Studies of the potential of the Indus Bmsin have 
areas and are primarily dependent on agriculture, surggested that it has one of the world's most vorable 
which is the mainstay o'the country's economy. environments for large-scale, intensive irrigated 

agriculture. In stark contrast are the predicted 
With a gross irrigated area exceeding 16 million shortfalls in future national food and fiber production 

hectares, Pakistan ranks fifth in die world and third needs - 10 percent by 2000, 25 percent by 2013 -
among developing countries in irrigated area. The even if the national Water Sector Investment Plan's 
cotUMItrs Indus Basin systems constitute the world's targets are met. 
largest contiguotus irrigated area. [hese systems 
comprise over 60,000 kilometers of irrigation canals Good quality surface water is arguably the 
and more than 1.6 million kilometers of watercourses scarcest, most valuable agricultural resource in 
anod lield channels. Ilie irrigation infrastructure also Pakistan. Hence, the returns to investment in the 
includes 12,500 large public tutbewells, more than development of irrigation management innovations 

that will lead to its more productive and sustainable 

use are bound to be high. 

The national Water Sector Investment Plan for 
the 1990s recognizes that effective plan implementa­
tion and the achievement of targets rest, ill large 
measure, on eliminating the policy and institutional 
constraints that continue to depress the performance 
of the irrigated sector. Bold and prompt action is 

needed in this area. 

THE PROGRAM 

I3. IIMI's program in Pakistan was launched in 1986. It 

now consists of four main projects and various 

support activities. 

,) ,h'lhe first of these projects, on improving 
X. '. irrigation management to minimize waterlogging andS ',)'14T<i salinity, was launched in 1989. Current research 

~ )'jti ;' ~ ocuses on linking improved management of surface 
. w,ater supplies by irrigation agencies with the 

Seventy percent of Pakistan's people live in rural areas and are management ofgroundwater, which is largely in the 
primarily dependent on agriculture for their livelihood. hands of farmers. 
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'Ihlesecond miajor project is baSedI
 
in North-West Frontier Province. Its
 
main objective isto devise and
 
introduce an approach to the
 
managcmct of canal operations that
 
is more responsive to the water _.
 

requirements of crops than proceducs
 
currcntly followed by the provincia
 

Irrigation Department (PI)). Ti.
 
pro cct also a ,is _ 
to increase the ,
 
tinderstindimp of agenicy personnel in)v
 
this area thr rMaining, to evaltat - ..­

the costs and t, of crop-bascd
 
irrigation OpCranois and to idCntif, . lt'
 
opporti ties for i plenionl Onl a''' , s
 
Wider scale. Tie projc,.:t was approvd Good quality surface water isarguably the scarcest, most valuable agricultural
 
by the Governmcnt of"Pakistal in resource in Pakistan.
 

Atigtist 1990 and ftinding was allocated by tile Asian use of their limited maintenance and repair budgets
 
I)cvclopmrc Bank (AI)B) in lannry 1991. 
 which, in the current climate of financial austerity, are 

unlikely to be increased unless improved performance 
In I985, a project funded by th e United States in this area can be demonstrated. 

Agency f r International Development (USAI D)) on 
irrigation systen iManag'ement was initiated. This In its program in Pakistan, IIMI eng,,ges in 
project aims to strengthen national capacities in action" research in collaboration with provincial
 
research on irrigation managenent, to contribute to 
 agencies responsible for operating and mnainta.ining 
the more efficient Use of !and and water resources irrigation and drainage systems. It also collaborates
 
throtuigh relevant rcscarch, and to improve the 
 with specialized research institutions dealing with 
effectiveness ofexisting irrigation infrastructure, land and water development at the national level. 
Initially, technical assistance was provided through 
the University of' Idaho, but, in 1990, USAI D invited 
IlMl's program to lilfill this role. ACTIVITIES IN 1992 

IIM's f'ourth pr tin Pakistan is aResearch to minimize waterlogging and salinity 
1~ 'sby 1). [ISprojectistialso problems has shown, that the sustainability of irrigatedstipported by USAI 1). Its focus is the development 	 agriculture is strongly affected by thle inequiitable 

and pilot testing ofa nanagement support package to 	 distribution of canal water and by the marginal to 

optimize canal operations and maintenance, 	 poor quaity of groundwater pumped for irrigation 

(see page 33).Coniptitcr-based decision support technology is being 

used to predict tie inmpact of different operational 

antimaintenance inputs on the objectives of equitable At the tertiary or watercourse command level, 
and 'ciiable water distribution. This management IIMI completed studies of'socioeconomic factors and 
support research was identified by irrigation agency farning practices under variable soil salinity and 
officials as having particularly long-term value for the groundwater conditions at three locations in Punjab. 
Irrigation Department (I[)). Hence, it is a major It was found that farmers are generally well aware of 
foIcus for the department's collaboration with IIMI. A tile problems of salinity and of whether or not tile 
primary objective is to enable P Ds to optimize the 	 quality of groUndwater is suitable for sustained 
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irrigation use. They modify their practices 
accordingly, for example by allocating water to 
specific fields or by purchasing tubewell water from 
other sources when their own is poor. In southeastern 
Punjab, farmers are especially active in trading 
tubewell water, with 20-40 percent of the totalvolume of pumped groundwater in some watercourse 
commands being exchanged. 

Research on crop-based irrigation operations in 
North-West Frontier Province made steady progress 
during 1992. In the Chashma Right Bank Canal 
(CRB3C) System, study areas were selected, 
comprising two distributaries in the newly developed 
area ofStage I and a minor distributary of the older 
Paharpur Canal System. Main activities included an 
evaluation of the current performance of the CRBC 
System, the introduction of a hydraulic model to 
assess present main canal operations, a survey of 
farming practices, and a general assessment of water 
distribution, cropping patterns and cropping 
intensities at various system levels. 

Planned research on the Lower Swat Canal (LSC) 
System was prevented by the delay in completing 
rehabilitation work. The delay resulted from the 
agency's decision to discontinue the installation of 
gated outlets and to remove those previously installed 
because of breakage and vandalism. Consequently, 
IIMI initiated research to document the circum-
stances surrounding this major change in LSC 
rehabilitation plans, together with its policy implica-

tions. 

Other studies on the LSC System conducted in 
1992 included a rapid rural appraisal survey, an 
evaluation ofa pilot demand-based watercourse level 
delivery system, and an assessment of the impact of 
system rehabilitation on farming practices. Iil 
addition, a review of institutional issues was begun. 

IIMI's assistance to the USAID Project on 
irrigation system management included advising 
participating national research institutions on their 
annual work plans, data collection and analysis 
activities, and the interpretation of research findings, 

5 2 

IIMI program staffprovided support to the 
preparation of research reports, notably those to be 
presented at a symposium scheduled for April 1993. 
Further training of national research staff was also 
provided. 

Efforts focu~sed on introducing management 
innovations in canal operations in the Lower ChenabCanal (LCC) System. Accurate, timely information 

on canal flow conditions is central to taking effective 
deJsions ua system management; its absence has 
been identified by previous IIMI research as a 
significant impediment to increased efficiency. Jointly 
with tile PID, IIMI organized flow mea1surement 
training for operational staff in the Upper and Lower 
Gugera Divisions of the LCC East Circle. A 
continuing program of systematic structure 
calibration was also planned and initiated. 

An evaluation of main canal system performance 
initiated in 1991 was completed for the Fordwah and 
Eastern Sadiqia Canal systems in southeastern 
Punjab. Again, accurate and timely information on 
canal system flows was identified as a serious 
constraint to improving efficiency, particularly where 
the combined effects of siltation and deferred 
maintenance i c.e altered physical conditions away 
from the desigin state. To predict tile elfects of 
different physical and management interventions, a 
computer model was calibrated, with different gate 
settings for variable flow conditions. 

Progress Continued with two other management 

interventions previously agreed by PID at a "retreat" 
held late in 1991. Two irrigation engineers were 
deputed to work with IIMI staff on the development 
and testing of computer-based decision-support 
systems for improving canal operations and 
maintenance. This work is discussed further below. 
Existing practices to mitigate salinity through extra 
canal supplies delivered to sanctioned reclamation 
chutes during the summer cropping season were 
assessed in cooperation with the PID's Directorate of 
Land Reclamation. A draft report of research findings 
and policy implications was completed and is under 
review by agency collaborators. 
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Work on developing and assessing decision- completed before extensive desilting - much of it by 
support systems focused on two canal flow simulation machinery - was carried out by the PID during 
models. One model, Rajbah, is a result of the annual closure.
 
synthesis of previous IIMI canal modeling activities in
 
Pakistan and elsewhere; it has proved especially For the Pir Mahal Distributary, pre- and post­
suitable for use on secondary (distributary) canals. desiltation flow conditions have been satisfactorily 
The other model, SIC, was developed at the Centre simulated and post-desilting channel performance is 
National dui Machinisme Agricole, diu G6nie Rural, being monitored through model applications. For the 
des Eaux et des For&ts (CEMAGREF), France, as a Lagar Distributary, comparisons of actual t-ost­
generic version of the hydraulic model currently being maintenance performance with model-derived
 
used by IIMI and the Sri Lanka Irrigation scenarios have indicated those areas where additional
 
Department in the Kirindi Ova Irrigation System (see inputs would probably have brought a greater
 
page 11) SIC isparticularly useful for main canal improvement. Results of this work will be used by the
 
applications, although further modifications currently PID to plan maintenance activities during annual
 
under way at CEMAGREF are expected to make it closure in 1993.
 
suitable for use at the distributary level as well.
 
Development work continues on both models to 
 The SIC model was used to evaluate several 
incorporate an appropriate formula for determining operational scenarios for the Chashma Right Bank 
seepage losses. Main Canal. The results of this work were shared 

with PID and other agency staff. A report on this use 
In 1992, Rajbah was recalibrated for the Ligar of the SIC model was presented at an international 

Distributary in the LCC System, for which extensive canal modeling symposium jointly organized by IIMI 
and detailed hydraulic data were already available, and CEMAGREF in Montpellier, France, in October 
These data were supplemented with a physical survey 1992. Also reported at the symposium wre the 
before annual closurc in mid-January. A survey of a results ofearlier collaborative work on maintenance 
second distributary, Pit Mahal, also in the LCC, was applications of the Rajbah model. 

SUDAN 

THE CONTEXT all its cotton and horticultural crops, and a substantial 

More than three-quarters of Sudan's 27 million proportion of its sorghum and food legumes. 

people live in rural areas and depend mainly on Among all the countries of the developing world 
agriculture for their livelihood. The country's total in which irrigation is currently undergoing 
agricultural area is 123 million hectares, of which only privatization, Sudan is perhaps the one in which the 
7 million hectares are under cultivation at present. Of process isoccurring most rapidly. The radical changes 
this, some 1.9 million hectares (27%) are irrigated, taking place throughout its irrigated sector are de­

scribed in the box on page 16. 
The irrigated sector is immensely important to the 

economy of Sudan. It is a relatively secure source of THEPROGRAM 
food, especially in times ofdrought. It is also a major 
source offoreign exchange earnings. The sector IIMI's program in Sudan began in mid-1989, when 
produces all the country's wheat and sugarcane, almost the Institute recruited an international staff member 
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who established IIMl's office in
 
Khartoum. In October of that
 
year a national policy workshop *-­

' was organized in Wad Medani ' , 

to identify important irrigation
 
ianagenicnt issues for
 

collaborative work.
 

A consultative committee
 
was established in early 1990.
 

The seven mem bers of the
 
committee represent the various
 

disciplines and agencies respon­
sible for the irrigated sector. The
 
conmnlittee draws up an annual
 
work plan, coordinates its
 
implcmentation, and reviews
 
progress each year. Aproject to assist Sudan's Gezira Board inpromoting improved water management was 

completed in 1992. 

A major project to assist Sudan's Gezira Board Corporation (WNAC). The objectives of this study 
was launched in 1990 and completed in October ar.'c to compare managemenit under the existing 
1992. Its principal objective was to promote parastatal agency (WNAC), with that under private 
improved water management. Advice in this area was companies and under farmers. One outcome of this 
based originally ol tle results of selected experiments preliminary study will be a proposal for a larger study 
conducted at the Board's pilot farm, but later the on the transition to privatization ofschemes along the 
scope was extended to cover new experiments on the White Nile. 
farm as well as in other areas of the scheme, so as t3 
obtain results that would be more broadly applicable. As recommended by the consultative committee, 

IIMI is providing technical assistance to the Kenana 
A study of irrigation management and Sugar Company. Studies on long furrow irrigation 

performance in the Rahad Irrigation Scheme began problems are being conducted to improve irrigation 
early in 199 1. 'he scheme is unusual in that water is performance at the field level. 
allocated by one agency, the Rahad Agricultural 
Corporation, but delivered by another, the Ministry 
of Irrigation. Ihe objective is to assist management 
agencies and fairmcrs in developing management ACTIVITIES IN 1992 
practices that will improve the efficiency and equity of 
water deliveries. Work began in 1991 with the Key points of intervention to improve water manage­
monitoring ofsupplies at selected control points ment in the Gezira Scheme are summarized in the 
along Major 5, a stub-lain canal. box on page 9. 

A study on the privatization of pumping schemes Three major training activities were undertaken 
on the White Nile has been initiated in collaboration tinder the Gezira project during the year. A 2-week 
with the Advisory Unit of Agricultural Corporations in-country training course was organized for 31 senior 
(AUAC) and the White Nile Agricultural field staff a 1-week study tour abroad arranged for a 
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senior manager, and a 3-week training course 

conducted abroad for 3 mid-level professionals. 


The preliminary findings of the Rahad study 
highlight fbur major problem areas for further 
research and management interve,,ions. Thesc are as 
follows: File Rahad System is not meeting its design 
objectives. From main canal to distributary levels, 
water distribution goes from bad to worse. The ratio 
of supplies to allocations varies from 0.2 to 2 and 0.2 
to 4 at the sub-main canal and distributary levels, 
respectively. Inequitable water deliveries are thus a 
major problem. 

The Rahad System was designed on the principle 
of night storage in minor canals. This mechanism was 
introduced to ensure equitable water distribution. In 
practice, as in the Gezira Scheme, night storage no 
longer exists. To save on labor costs, farmers have 
moved to an unattended continuous it:igation 
system. Systems for planning adequate and equitable 
deliveries according to demand exist, but no real use 
is made of the information gathered through them. 

The surface drainage system is designed for the 
disposal of rainfall water only. In practice, the system 

Northwest and West Africa 

In this zone, dependence on irrigation has hitherto 
been quite low. Population densities are usually low 
and over great parts of the continent rain-fed 
production has been adequate to feed tile population 
with irrigation concentrated on cash crops or export 
crops. A trend toward more irrigation fbr staple food 
production is nov emerging as populations grow and 
pressure on lood resouirces increases. However, unlike 
in other zones, irrigation traditions and infrastructure 
are lacking, so institutional lormation is a 
managcment issue here. Nigeria, with the continent's 

c -;., I..w . 
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is regularly serving as a conduit for the runoffof 
irrigation water. Runoff may be as high its 50 percent 
of supplies in some parts of the scheme. 

Aspects of water allocations and deliveries were 
studied by two Sudanese M.S. students - one from 
Cornell University and the other from the University 
ofGezira. IIMI is also facilitating tile field research of 
another M.S. student, from the University ( f 
Khartoum. He plans to document water distribution 
along selected minor canals. 

Besides the research and training activities 

discussed above, the program engaged in various 
other activities during 1992. Seven seminars were 
organized at four different locations on such topics as 
management transfer, performance monitoring, and 
the planning needs of new irrigation schemes in 
Sudan. A work plan was devised for the Gezira 
Board's new Water Management Advisory Unit. 
Finally, tile program hosted a visit of Pakistani cotton 
experts to Sudan. 

highest population, is tile most significant irrigator 
country in tile zone. 

IIMI currently has a program for West Africa 
managed from a regional office in Ouagadougou, 
Burkina Faso. Individual country projects are carried 
out in Burkina Faso, Niger and Nigeria. In the 
Northwest, the I istitute has a resident program in 
Morocco. 
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BURKINA FASO 

THE CONTEXT 

Burkina Faso is a landlocked
 
Sahelian Country of 274,000
 
square kilometers. Its population
 
of about 9 million is Currently
 
growing at just under 3 percent a . " ,.
 
year. Especially in the drier
 
northern areas, rainfhll is -.­

unreliable, with the result that 7
 

the irrigated sector assumes .
 
considerable importance for food
 
security.
 

The development of 
irrigated agriculture around 

small storage reservoirs began in
the 1960s, with the twin goals of Burkina Faso has adopted apolicy to transfer responsibility for the management of irrigation

the to farmers. 

increasing food production and 

alleviating rural poverty. The irrigated sector is now sustain the performance of village schemes. Its work 
estimated to cover about 16,000 hectares, a modest forms part of the Institute's regionad network for 
area compared to the 2.6 million hectares covered by West Africa. 
rain-Fed agriculture, 'nd only a tenth of the country's 
total irrigation potential, which is estimated to be IIMI currently acts as the executing agency for a 
about 160,000 hectares. 4 -year technical assistance project funded by the 

African Development Bank (AfDB). The project 
irrigation schemes range from traditional valley- began in April 1991. IIMI provides technical, 

bottom systems with basic infrastructure and little or operational and administrative support, reporting to a 
no means of water control to those with relatively 9-member national coordinating committee made up 
sophisticated infrastructure ensuring total water of representatives ofall the ministries and agencies 
control. The latter type includes some village involved in irrigated agriculture. Responsibilities for 
schemes, irrigated agriculture in Burkina Faso are divided 

among various institutions belonging to either of two 
Like many other countries, Burkina Faso has ministries, the Minist~re de I'Eau (M-EAU) and the 

adopted a policy to transfer responsibility for the Ministre de l'Agriculture et des Ressources Animales 
management of irrigation to farmers. (MARA). 

The senior national professional staff of the IIMI 
THE PROGRAM program are seconded from three national 

institutions: the Office National des Barrages et des 
IIMI'r, program in Burkina Faso aims to strengthen Amdnagements Hydro-agricoles (ONBAHI), the 
the capacity of national institutions to improve and Direction pour la Promotion des Coop&atives 
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(DPC), and the Institut d'Etudes et de Recherches 
Agricoles (IN ERA). Each of these institutions 
provides two staff'members. This core staff of six is 
strengthened by one doctoral fellow from INERA and 
a varying number ofshort-term interns and fellows 
(at both tndergraduate and postgraduate level) from 
the regional engineering school - the Ecole Inter-
Etats d'lngenieurs de I'Equipemcnt Rural (EIER) -

and the University ofOuagadougou. 

ACTIVITIES IN 1992 

In 1992, field research continued in the two irrigation 
systems where work began in 1991, namely Mogtddo 
and Itenga. The results of the diagnostic phase of this 
research are reported on page 9. Research was also 
initiated in three further systems, Savili, Dakiri and 
Gorgo, where studies were conducted on water 
storage, conveyance and distribution, on irrigation 
practices at farm level, and on formal and informal 
organizational arrangements. 

Preliminary surveys of the Savili and Dakiri 
systems highlighted the need for greater skills in 

adi nistrative and financial management within the 

farmers' organization. The cooperative has no legal 

status; there is no provision for replacing or 

maintaining tile pumps and motors on which 

production depends, and the inadequate attention 
paid to maintenance has aheady resulted in two of the 
seven sets of pumps going out of service. A major 
issue to be investigated more thoroughly is the true 

returns to armers from the contracts they have 

entered into with a private-sector company to 

produce green beans for export during tile dry 

season, 


In the case of Dakiri, the preliminary survey also 
pointed to the need to introduce rotational water 
distribution within secondary blocks. Pilot testing of 
this innovation has to await some modifications to 
the canal infrastructure and the training of technical 
staffand farmers. 
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The third system, Gorgo, is the most recently 
developed, having been irrigated for the first time 
during the wet season of 1991. A major constraint to 
system operation is the inadequate main canal 
discharge, caused by too small a head sluice. For the 
time being, a rotation between head and tail reaches is 
being practiced to solve the problem. The breaching 
of flood protection dikes following heavy September 
rains led to widespread floods and crop losses, 
aggravating the difficulties confronting the farmers of 
this system. 

Training and information activities in 1992 
included on-the-job training, research fellowships,
 
workshops, seminars and field visits. The target
 
audiences were agency staff, researchers and
 
policymakers, as well as farmers.
 

The program organized and conducted two
 
formal training courses. The first was a 2-week
 
national course for agency staff organized in
 
collaboration with the regional technician training
 

school, the Ecole Inter-Etats des Techniciens 
Supdrieurs de l'Hydraulique et de l'Equipement Rural 
(ETSHER). The objective was to improve the 
technical and managenent skills of the 26 
participants. Special care was taken to include field 
staff from all of lIMI's research sites, enabling IIMI to 
strengthen its partnerships with national agencies. 

The second course was a 4-week regional one o11 
water management for irrigated rice jointly organized 
by the West African Rice Development Association 

(WARDA), FIER and IIMI. This was attended by 21
middle-level professionals from the national 
agricultural research institutes of 12 West African 
countries. IIMI planned and implemented an 8-day 

field-work component at two of its field sites. 

Among tile training materials prepared for these 
courses were course notes, visual supports, maps, 
display boards and video tapes. These constitute a 
valuable contribution to the Institute's stock of 
training materials, for use in fi.ture training events. 
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In addition, IIMI staff actcd as resource persons 
for the field-work component of a I0-week regional 
training course on irrigation water mianagemeicnt in 

the African context organized by ETSFI ER and 
Centre National d'Etudes Agronomiques des RtSgions 
Chaudcs (CNEARC). 

The first in aseries ofexchange visits of agroup 
of farmers and extension agents from Burkina Faso to 
Niger took place in }ccemhcr. The objective was to 
help them improve their irrigation management skills 
through obscrvations and discussions with collcagulcs 

in a diflerent environncnt, 

At the request oftthC Ministr, of Water Rcsources 
of the (Gainbia, IIMI organized a 1-week study tour 
in Burkina Faso fo}r a group }f' ;atnbian rice farimncrs. 

The purpose was to study Burkina Faso's experience 

in farncr-nanaged irrigation systems. Besides field 
visits and discussions with local fairmcrs, the visitors 
met staff from agencies providing support services to 
farmcrs. 

The program continued to support the research 
of adoctoral studcnt and to provide on-tihe-job 

training to two young engineers. In addition, three 

In 1992, field research 
continued in Mogtdo and 
Itenga irrigation systems. 

students from EIER, and 
two from the University 

of Ouagadougou wrote 
theses or project reports 
based on field research 

carried out at IIMI 's 
study sites. 

The programn 
copublished the second 
issue of the bilingual 

(French-English) West African Irrigation Network 
Newsletter, which was devoted to irrigation in Niger. 

Information exchange was further strengthened 
late in 1991 by the produLction ofa national language 
newsletter copublished by IIMI and the World 

Conservation Union (IUCN) focusing on the 

interactions between irrigation and the environment. 
The points of view of the fhrmCers at IIMI's research 
sites were prominently featured. In 1992, following a 
reorganization of the I UCN coLntry office, IIMI had 
to find alternative means of production. Prospccts for 
fhnd-raising through selling advertising space were 

explored. The next issue will be produced by the 
program early in 1993. IIMI also helped the IUCN 
representative in Burkina Faso organize workshops for 
local hlguage jouirnalists with a view to enlisting their 

support for the dissemination of information on 
irrigation and the environment. 

A documentary film on Water in tile Sahel, to 
which I IMI acted as technical advisor, was completed 

and shown on national television in February 1992. 
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NIGER
 

THE CONTEXT the profits to invest in inputs for the next season, 

Vast, landlocked and arid, Niger possesses limited since they cannot legally obtain crcdit. 
potential for rain-fed agriculture. With its population Frequently, under pressure from the very same 
rising by 3.3 percent a year, the country must move donors that in the past promoted irrigation 
towards improved use of its scarce water and land development, tie Government of Niger is being told 
resources for sustainable irrigation if it is to reach itsg oal of cie elfsuff oodcy,to deelo en isingatolreduce its role thin this area,rentas ofw ellNeas in irrigation
goal of food self-sufficiency, management. While farmers accept this reality they 

Current estimates place tile irrigation potential of are finding it difficult to fill the void left by the state. 

Niger at 270,000 hectares, of which around 30
 
percent (81,000 hectares) are being exploited at
 
present. Irrigated production represents roughly 10 THE PROGRAM
 
percent of total agricultural output. Recurrent IIMI's program in Niger consists ofa single project
droughts are only partially offset by the presence of supported by the African Development Bank (AfDB).
several major sources ofwater. Ihe most important of Its objectives are to identify ways of reducing 
these is the Niger River, which flows for over 550 operating costs, diversifying crops and generally

kilometers through the southwest of the country, 
 improving management in farmer-managed irrigation
Most of the country's modern irrigation schemes, schemes along the Niger River. The project also pays
with total water control, are found along its banks, special attention to the role of women in irrigated 

T~he size of Niger s irrigated perimeters ranges agriculture, and to the environmental effects ofirrigation. 

considerably, from a few hectares to several thousand,
 

with the average size along tile Niger River estimated The project works under three national
 
at 200 hectares. There are currently more than 30 
 ministries: the Minist~re de l'Agriculture et de 
irrigation schemes of this kind, covering over 7,500 l'Elevage (MAG/EL); tile Ministhre de l'Hydraulique
hectares. Development of these schemes costs an et de l'Environnement (MHE) and the Minist~re de 
average of US$24,000 per hectare and rehabilitation l'Education Nationale, de l'Enseignement Sup&ieur 
approximately US$4-8,000 per hectare. Most et de la Recherche (MEN/SR). There are four
 
schemes practice double-cropping of rice, with 
 national partners: the Office National des
 
average yields of 5 tonnes of rice per hectare per crop 
 Amdnagements Hydro-Agricoles (ONAHA), the
 
per season (i.e., 10 tonnes per year). 
 Institut National de la Recherche Agronomique du 

Niger (INRAN), the Gnie Rural (GR), and theThe support provided to farmer-managed University of Niamey (Facult6 Agronomie). A 7
 
irrigation could be greatly improved. Cooperatives 
 member committee steers and coordinates project 
have no legal status, yet farmers shoulder an activities. 
increasing share of the burden for organizing and 
supporting irrigated production as tile government The parastatal ONAHA plays a critical role in 
and donors steadily reduce their technical and irrigation development in Niger. It is currently
financial contributions. Cooperatives now organize undergoing radical reorganization, as a result ofwhich 
tile supply of farm inputs, water distribution and it will probably relinquish its roles in irrigation
irrigation system maintenance. They also market their construction and rehabilitation to focus exclusively on 
crops, and in so doing must set aside a proportion of providing support services to cooperatives. 
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management organized by tile Ecole Inter-
Etats des Techniciens Supdrieurs de 

.'Hydrauliqucet de l'Equipernent Rural 

I ER), Ouagadougou and the Centre 

National d Etudes Agronomlques des 
Regions Chaudes (CNEARC), Montpellier, 
France. lhe project also hosted several 

students from the University of Niamey and 
the vocational agricultural school at Kollo. 

The students undertook field research at 
Saga and Tillakaina and prepared various 
reports on topics of interest to the project. 

Exchange visits were arranged for 

Niger must move towards improved use of its scarce water and land resources project staff and cooperative members to 
ifit isto attain food self-sufficiency. 

The project was approved by the government in 

July 1991 and field research began in January 1992. 
Three representative irrigation schemes were selected 

to hst field research and training activities - Saga, 

Kourani-Baria and Tillakaina. 

ACTIVITIES IN 1992 

Tile project undertook field research at all three sites 

in 1992. Initial data suggest that the physical, 
technical and socioeconomic characteristics of these 
irrigation schemes are representative of most of those 

along the Niger River. The findings are discussed in 
more detail on page 31. 

The project sponsored 2 staff members to attend 

a 10-week training course on irrigation water 

visit Burkina Faso and Nigeria, to learn 

about irrigation experiences in neighboring countries. 

The project hosted a visit from the IIMI program in 
Burkina Faso. 

The second issue of the bilingual West African 
Irrigation Network Newsletter, copublished with the 
Burkina Faso country program, came out during the 
year. It featured articles on several irrigation-related 

topics in Niger. 

The project prepared several reports for review by 
the coordinating committee, national partners and 
the donor. These reports will serve as references for 

the more detailed technical studies to be published in 
1993. 

NIGERIA
 

THE CONTEXT 

Nigeria has more irrigated land and greater potential 

for irrigation expansion than any other West African 
country. About 90 percent of its irrigated area consists 

of traditional ir igation systems and 10 percent 

modern, 

60( 

Public-sector irrigation development and 

management are the responsibility of the country'- 11 

River Basin Development Authorities (RBDAs). 

When they were created, in 1976, these parastatal 

agencies of the federal government were given 
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responsibility for all agricultural production activities 
within their designated river-basin area. 

In 1987, the Government of Nigeria adopted a 
policy to commercialize public-sector irrigation, as 
part of a broader package of reforms undertaken in 

the context of structural adjustment. While the 
government continues to provide funds for tile 
development of irrigation infrastructure, the cost of 
services provided by the RBL)As is no longersubsidized but mnust be borne by the beneficiaries, 

The policy entails far-reaching changes, including 
institutional reorganization, legal reforms and the 
development of users' organizations. Increasingly, 
responsibilities for operating and maintaining systems 
are being shared between frmners and agencies. 
Changes have taken place in the scope and 
management of the RBDAs. They have been partially 
commercialized and agricultural production activities 
have been withdrawn from their mandate, 

Both the size of Nigeria's irrigated sector and 
these rapid changes in management make the country 
an important one for IIMI, allowing opportunities 
both to study the process of change and to provide 
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inputs from experiences elsewhere that will help to 
guide that process and ensure its successful outcome. 

THE PROGRAM
 
IIMI established its field office in Kano, Northern 

Nigeria, in August 1991, at the invitation of the 
Federal Ministry of Water Resources. The program 
aims to promote farmer participation in themanagement of public-sector irrigation. It works in
collaboration with the Hadejia-Jama'ara River Basin 
Development Authority (lIJRBDA). The
collaborative research forms part of the Kano River 
Irrigation Project (KRIP), and is funded by the Ford 
Foundation. 

The action research undertaken by the program 
in support of turnover in KRIP will be used as a 
model to assist other RBDAs in establishing similar 
participatory management systems. Activities focus on 
institutional aspects, modes of management, 

operation and maintenance methods, and the 
mobilization of labor and other resources. IIMI staff 
work closely with HJRBDA and KRIP to create the 
legal basis for joint management and to develop 
procedures for the formation of users' organizations. 

Special attention is devoted to the 
collection ofwater charges, with the 
aim of increasing the success rate in 
this area. Data are collected at three 
pilot sites in the head, middle and tail 

sections of KRIP oil the 
socioeconomic status of farmers, on 
the crops they grow, their access to 
water, the moisture status of soils and 
growing crops, and the development 
and activities of farmers' organizations. 

ACTIVITIES IN 1992 

Initial findings at the three pilot 
Nigeria has more irrigated land and greater potential for irrigation expansion than any research sites are summarized in theother West African country. box on page 13. 
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Joint management between the farmers' groups Effbrts are also being made to specifY the sharing 
and KRIP appears feasible. As a first step, it is of responsibilities between the farmers' associations 
proposed to hand over responsibility for the and the agency. '1[he management of HJRBDA has 
distributary canals. Above this level, KRIP will retain approved a proposal on a trial basis to authorize tile 
responsibility for tile time being. farmers' associations in tilepilot areas to collect water 

charges on behalf of KRI Pand to retain 15 percent of 
During the year, efforts were made to involve tile the suns collected in their accounts when the 

users' associations in a broader range ofactivities collection rate exceeds 90 percent. 
besides those related to water deliveries. These include 
the supply of inputs and marketing services. At each 
pilot site care isbeing taken to identifG' the cementing The first phase of the IIMI-Nigeria Program 
factors that will bind the farmers together and keep ended in December 1992. A second phase is 
them acting as a group. proposed, focusing primarily on tile continued 

strengthening of joint management. Aspecial study 
It isestimated that a 70-percent success rate in on the social and institutional aspects of improving 

the collection of water charges would enable tile the productivity ofJtamas(lowlands or flood plains 
associations to break even, meeting the costs of with a low water table) will also be included. Efforts 
operations and maintenance. Data collected in 1992 to improve the management of public-sector 
showed that the current level iswell below this - irrigation organizations in Nigeria will continue, and 
only 30 percent. More detailed studies to specif6' collaborative research with Nigerian universities and 
operation and maintenance costs are under way. research institutes will be vigorously promoted. 

MOROCCO
 

THE CONTEXT broader dissemination of information and for training 
activities for visitors from abroad. 

Morocco has the third largest irrigated area in Africa 
(after Egypt and Sudan). It uses its irrigated sector not Although Morocco manages large irrigation 
only to fecd its own rapidly rising population but also systems relatively well, agricultural productioni still 
to earn a substantial proportion of the hard currency falls well short of its potential. For instance, yields of 
it needs to finance overall economic development, irrigated wheat - tile country's major food staple I 

are around 3-4 tonnes per hectare (about 1 kg per 

Morocco provides valuable examples of the cubic meter of water) in the most productive areas, 
Western Mediterranean approach to irrigation, which whereas they are at least double this level in Southern 
ischaracterized by fairly sophisticated technology, Europe, often under less favorable climatic 
decentralized management, considerable diversity of conditions. Small-scale irrigated agriculture seems to 
irrigated crops and close integration with rain-ied perform far less well than large-scale, although this 
agriculture and agro-inldustr'. Yet Nlorocco's cannot be proved since reliable data are lacking. 
experience remains tnfamiliar to many countries 
which might benelit from it, particularly' those Various studies have concluded that the way 
outside the Arab world and Francophone Africa. forward for irrigated agriculture in Morocco is to 
lhcre istherefore considerable potential for the improve on-fairm irrigation pratctices and increase tie 
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the coming years, 11MI expects to 
diversif'N' its partnerIShips to inlu~de 
fa.rtner-illanaged irrigaLion sN'stcls 

' -'flling outside thle command areas 

"-" ,.. of the ()RN VAs. "Ihese systems 
cover a hi-d of Ihe Cou1ntry's 
rrigated arca and aire 
,underdevelopedat preselt. 

"~ '~ Besides the ORMVAs, TIM! 

has collaborated with varioLts 
If! research organizations, itICLttdinlg 

1relat ttniversity departmetlts and 
.7. tile Sevice des ]Experiintitations 

.di'lvdraulique Agricolc (SE-IA). 
"Hilis isallIrigatiot and drainage 

Morocco has the third largest irrigated area in Africa. research cectr under the Ministcrc de I'AgricuLture et 
Ta Rcf-otme Agraire (MAltA). 

involvetient offarers in irrigation managemrent. 

Thus, Morocco stands to benefit from the experiences
 
of other countries more advanced in these areas. After establishing its office in Rabat in 1989,
 

IIMI began the first phase ofa project investigating
 
IIMI is well-placed to assist these two-way the performance of a traditiotlal farmuer-managed
 

exclanges of information and results. In 1988, the irrigation system within the command area of an
 
institute therefore decided to accept the invitation of ORMVA. Ile reasons for the systeim's disappointing 
the Government of Morocco to laundl a program in performance following modernization by tile 
its country. ORMVA were diagnosed, and sttggestiois made for 

improving tile situatioll. 

THE PROGRAM 
In September 1991, IIMI, the ORMVA of the
 

IiMl's program conducts research on several themes Tadla Region and S1HIA launcled a collaborative
 
of interest to both Morocco and IIMI, ihlciding project oil irrigation extensiov services for gravity
 
irrigation management in mixed farming systems, tile 
 systems in Tdla. Tile objecc ve is to improve tile 
relationships between system design and profitability of irrigated wheat, alfalfa anld paprika by 
management, perforaiance assessment and farmer increasilg yields per unit of water. Besides having 
participation in tlanagement. obvious direct econolic benefits, this project should 

also solve waterlogging and salinization problems.
The program's first projects were developed in 

collaboration with the Offices Rdgioniaux de Mise eit 
Valeur Agricole (ORNIVAs). Ihese are regional 
public-sector organizations responsible for overall ACTIVITIES IN 1992 
agricultural dcvelopment, including irrigation 
mlanagenilnt, il specific cotmmand areas. There are The prelininay phase of the T'adla Project was, 
nine such organizations in tile coultry, covering most completed by tie etld of 1992. Details ofthe restilts 
of its high-potential cropping areas. However, over are providcd oil page 31 of this report. 
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As in previous years, the Morocco Program 
provided much short-term assistance and advice to 
ORMVAs other than those with which it collaborates 
on an ongoing basis. The director of one ORMVA 
requested and received advice on the application of 
mathematical models to the diagnosis of canal 
maintenance reqluircments and the planning of 
rehabilitation works. 

Latin America 

The area under irrigated agriculture in Latin America 
isabout 16 million hectares. The countries in the 
region with large irrigated agricultural areas are 
Me..ico, Brazil, Argentina, Chile, Peru, Cuba, Ecua-
dor and Colombia. These countries account for 
almost 90 percent of the total irrigated area of the 
region. Although, in several countries, irrigation is 
concentrated on market crops rather than on staple 
cereal crops, there ire substantial pockets like north-
cast Brazil, northwest Peru, and central Chile where 
irrigation plays an important role in food production. 

IIMI began taking steps in 1990 to initiate 

programs in Latin America where there isa growing 
need to improve irrigation performance ro increase 
food production. 

To establish its program in the region, IIMI has 

fielded three missions to L.atin America. The first 

m ission, undertaken in the latter part of 1991, 
involved visits to Argentina, Brazil, Chile, Colombia, 
Ecuador and Mexico to interact with irrigation 
agencies and professionals on the possible scope of 
IIMI's program in the region. The outcome of the 
mission isa report on Guidelines for an IIMI Pro-
gram in Latin America (Bertranou and Schulze, 
1992) which describes the key issues facing irrigated 
agriculture in Latin America and outlines apossible 
IIM I approach to address these issues in collaboration 
with Latin American institutions. In December of the 
same year, IIM I and the Instituto Nacional de 
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The Program also hosted the Moroccan segments of 
two study tours. One tour came from Pakistan to study 
water dclivery in relation to crop requirements. The 
other was organized by IIMI headquarters fir eight 
irrigation managers from four countries of Southeast 
Asia, who cine to study irrigation management for crop 
diversification (see page 30). These two tours were 
encouraging first steps towards the broader dissemina­
tion of Moroccan experience to other countries. 

Ciencia y Tecnica Hidrica (INCYTH), organized a 
workshop in Mendoza, Argentina, on farner-managed 
irrigation systems. Although this was aglobal work­
shop, the location gave considerable prominence to 
Latin American concerns and promoted considerable 
interchange between L.atin American and other, 
particularly Asian, specialists. IIMI's first mission to the 
region was followed by avisit to Mexico in August 
1992 by the Director General. A further tvo-member 
mission to Mexico was undertaken in October to 
identify program possibilities, including possible 

collaborating partner organizations. 

Following the Bertranou,/Schulze report, and in 
consultation with experts on irrigation management 
in the region, the Institute has prepared a broad 
outline ofa program for tile region designed to fillsome of the most critical irrigation management gaps. 
'[he objectives of the program are to devise region­

sp ec ti oeths to evise rg ion­

specific methods to address irrigation management 
needs such as more and better information, increasedirrigation-management research capacity, and the 
introduction of irrigation-management improve­
ments. The program would make asignificant 
contribution to generic research that forms the core of 
IIMl's research mandate, its well as making contribu­
tions to the site-specific needs of the countries. 

With strong donor interest in supporting 
programs in Latin America, prospects for initiating 
activities in 1993 are bright. 
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CAPACITY BUILDING 

IIMI 'scapacity-building activities arc designed to links between system components, and to the 
strengthen national irrigation management and strengthening of participatory approaches. Presented 
research. They are of two major kinds - training and here in a generalized form, the cycle can ofcourse be 
information, adapted to suit the needs of specific countries or 

organizations. The first stage of the cycle is to identify 
organizational constraints and training needs. This is 

MANAGEMENT TRAINING done interactively, through group seminars held with 
staff at all levels of the organization, who are
 

Training activities at IIMI operate differently to those subsequently interviewed individually where
 
of other centers in the CGIAR system. Most other Ty y
necessary. The aim is to "open up" the orgaition
centers have, in the past, conducted many training and its staff, so as to encourage free and frank 
activities at their headquarters locations and are only discussion of problems and their potential solutions. 

engaged in a process of decentralizing them and 
no 


devolving responsibility for them to national research The second stage is to preparea training plan. 
groups. IMI, in contrast, has always rum its training This is done in consultation with the organization's
 
activities in a decentralizcd mode - using tile farm or senior managers, often through a small workshop.
 

at once the setting and tle subject 
of the training process, as well as the partner in it. No confronting senior managers with defects in their own 
group courses are held at headquarters. The Institute's management style and perfrmance,as perceived by 

the agency itself :,s Sometimes tile workshop serves as an "eyeopener" ­

full-time training staff consists ofa single training those who work for riwm. This is particularly true in 
specialist with a "roving" mandate to visit irrigation agencies where a "top-down" management style has 
institutions in IIMI's partner countries. The purpose prevailed in tile past, but is no longer perceived to be 
of these visits is to develop local training skills, act as a appropriate. The workshop usually leads to the 
catalyst in the diagnosis of organizational constraints identification of the management changes necessary at 
to sticcessful job performancc, and assist in the all levels or' the organization, and of the priority 
development and institutionalization of improved groups and topics to be addressed. 
management techniques and approaches. These 
activities complement the training activities The third stage is tile development of detailed 
conducted by IIM l's other professional staff, which training curricula. The Curricula comprise 
are described in the thematic and in-country sections comprehensive guidelies enabling tletrainer to 
of this report. direct the learning process. Separate curricula may be 

developed for different professional groups within the 

The Training Cycle organization, such as engineers and technicians, as 
well as for tile trainers - the representatives from 

To ensure that training activities lead to real and each group Who will lead the training process. 
lasting gains in performance, IIMI has developed a 
six-stage training cycle. File objective is to take a The fourth stage is the training of trainers. This 
holistic approach to the national irrigation and usually takes the form ofa course lasting 2 to 3 weeks. 
research development system, allowing key Often, the first task in these courses is to convince 
management constraints to be identified and participants from professional backgrounds Vio may 
appropriate interventions planned and implemented lack any past experience in training and management 
on a consenstIal basis. Special attention is paid to the that they have latent skills in these areas. The course 
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then aims to bring out these skills and to exercise 
them, so that they' KcoGIe stronger. Participants are 
divided into three groups, each of which is asked to 
organize a I-day training session for the other two 
groups, which act as "trainees." These sessions are 
video-raped, cnabling participants to assess their own 
strengths and weaknesses after the event. Feedback is 
also received via the other two groups which, in their 
capacity as trainees, evaluate the trainers through a1testing 

(LstionIaire. 

Ilhe fifth stage is the production of training 
materials. These are developed by the trainers 
themselves, with the support of agency and IIMI staff, 
using a combination of existing IIMI and agency 

publications as strCes. Translations into local 

languages aire arranged according to need. 


The sixth and last stage of the IIMI training cycle 
is to nmonitor the results of the previous Ci'e stages. 
IIM I staff assess whether local trainers have shown 
themselves capable of applying training methods and 
techniques with confidence, vhether the training 

materials developed are adapted to local needs, and 

other indicitors of success. 

Activities in 1992 

The year 1992 saw the application of various stages of 
the training cycle in Malaysia and Bangladesh. 
Activities in Bangladesh, where IIMI has a program is 
reported in the countrx' programs section. This 
section theretbre deals only with activities inl Malaysia 
(see box below). 

INSTITUTIONAL DEVELOPMENT
 
AT THE DEPARTMENT OF IRRIGATION AND 


DRAINAGE IN MALAYSIA 


IIMI has been involved in Malaysia since 1989, 

when the Department of Irrigation and Drainage 

(DID) requested the Institute's assistance in a 

comprehensive review of its approach to 

management, including client orientation, outputs 

and performance, as well as the adequacy of 


existing training programs. Three workshops for 
senior managers of the gency were held in 
October 1991 to redefine the agency's mission 
statement, major objectives and strategies. Two 
major Outputs in 1992 were the completion ofa 
strategic planning exercise and a human resources 
development plan. I seaddition, two irrigatin 
schemes - BeslIt and Kerian - were selected as a 

ground for the reorientation ofagenc 

acti,.'!i at field level. Workshops were held for 

field staff, and interviews conducted with farmers 
to assess their views on the department's 
performance. Lastly, management research at the 
department was strengthened through the creation 
ofa new division for this purpose. This followed 
training by IIMI which increased both the 
awareness of the importance of research and the 
research skills of senior staff. 

The Malaysian experience was rated as 
successfil by all its participants, and IIMI will be 
looking forward to further opportunities to apply a 
similar approach elsewhere. 

INDIVIDUAL TRAINING 

In the area of Individual Training, IlMI hosted over 
20 scholarships and fellowhips wl'-se details are given 
in Annex III. These training activities were carried 
out in several countries including Burkina Faso, 
Niger, Pakistan and Sudan. 

COLLABORATIVE RESEARCH ACTIVITIES 

[IMI's collaborative research activities in the field are 
designed to contribute to strengthening national 

research capacity. These collaborative research 
activities arc therefore an important aspect of IIMI's 
training activities. 

In 1992, collaborative research activities were 
initiated in several Countries, some examples ofwhich 

ae in selo ux 
are given below. 
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AGREEMENTS AND RESEARCH CONTRACTS 

Organization Purpose 

India 

Water and Land Management Institute, Bihar To document the distribution and management perfor­
mance of different types of institutional arrangements 
for obtaining and utiliZing ttbewclls for irrigation in 
Bihar and to develop a practical methodology for 
inventorying and developing groundwater irrigation 
institutions, within the area of the Eastern Gandak 
Canal Irrigation System. 

To collaborate in developing and implementing a 
research n iethodology and work plan involving collec­
tion and analysis of data on technical, agricultural, 
environmental, sociocconomic and institutional aspects 
of groundwater irrigation. 

Nepal 
Agricultural Development Bank of Nepal To strengthen the technic-al capability of ADB/N staff 

under its Community Surface Irrigation Program. 

Institute of Agriculture and Animal Science, To undertake collaborative research and training

Tribhuvan University of Nepal 
 activities in irrigation management. 

Institute of Agriculture and Animal Science, Inter- To establish a cooperative relationship in order to
 
national Centre for Integrated Mountain Development implement the access and use of the Nepal Irrigation

and Workshop in Political Theory and Policy Analysis, Institutions and Systems (NIIS) database. 
Indiana University 

Sri Lanka 

People's Bank of Sri Lanka To colicct and synthesize information on projects and 
programs dealing with natural resources management in 
Sri Lanka. 

Postgraduate Institute of Agriculture, To collaborate on a sub-study at Inginimitiya System

University of Peradeniya, Sri Lanka. 
 tinder the Irrigation Management Improvement Proiect. 

Engineering Consultants Ltd., Sri Lanka. To study cost-effective modernization strategics for the 

1990s.
 
Agrarian Research and Training Institute, Sri Lanka. 
 To carry out the first phase of the study on Monitoring 

and Evaluation of Participatory Irrigation System 
Management policy. 

Department ofAgriculural Engineering, To design and test a low-cost-level data logger.
 
University of Peradeniya, Sri Lanka.
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Organization 	 Purpose 

Sudan 

Rahad Agricultural Corporation and To assess irrigation performance in the IRahad Irrigation 
Hydraulics Research Station Scheme. 

Ministry ofirrigation, Nile Agricultural Corporation To evaluate privatization operations in thc White Nile 

and White Nile Private Holding Company Pumping Scheme. 

WORKSHOPS AND CONFERENCES workshops and conferenccs in several countries 
including Bangladesh, Burkina Faso, Nepal, Nigeria, 

IlMl's workshops and conferences provide Pakistan and Sri Lanka. IIMI was represented at 32 
opportuities fbr researchers in developing countries wrsosadc~ eecsognzdb te 

to maet nd e a m o g th 
ch g e i easb oth mse ves worlksho ps and co nfi rcnccs o rgan ized by other 
to meet and exchange ideas both among themselves institutions. The details of these events are given
 
and with irrigation managers and policymakcrs. In below.
 

1992, the Institute organized or co-organized 31 

WORKSHOPS AND CONFERENCES ORGANIZED OR CO-ORGANIZED BY IIMI 

Title 	 Date(s) Location 

Le Managenient en Irrigation - Training Course for 6-18 Ouagadougou,
 
irrigation agency field stilff January Burkina Faso.
 
(co-organizer: ETSH ER, Ouagadougou, Burkina Faso).
 

Clients' Workshop on Strategy and Medium-Term Plan. 	 8-9 Colombo,
 

January Sri Lanka.
 

Crafting Irrigation Institutions in Nepal 	 12 Kathmandu, 
(co-organizers: IAAS/I)Ol, Nepal). 	 January Nepal. 

International Workshop o)0Design of Irrigation Structures 13-17 Kathmandu,
 
for Ltill and Mountainous Environments January Nepal.
 
(co-organizer: ICIMOL), Kaihmandu, Nepal).
 

AIT/IIMI International Workshop llonSoil and Water Engineering 28-30 Bangkok,
 
for Paddy Field Management. January Thailand.
 

DonorWorkshop on Strategy and Medium-'Tern Plan. 	 3 The Hague, 

February Netherlands. 

IIMI-India Collaborative Research in Irrigation Management 13-14 New Delhi,
 
(co-organizer: WAI.MI, India). February India.
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Title 

Orientation on the Role of Water Users' Association 

in the Kano River Irrigation System 


(co-organizer: Hadejia Jama'ara River Basin Development Authority,
 
Kano, Nigeria). 

Gestion de YLEu et de l'Irrigation pour la Riziculture -

Training Course for Research Staff of MARS in \Vest Africa 
(co-organizers: WARDA, C6te d'ivoire/EIER, Ouagadougou, Burkina Faso). 

Planning Retreat for Draft Sit Five-Year Plan -


Irrigation and Agriculture Component. 


Participatory Management in Agency-Ma;iaged Irrigation Systems in Nepal 
(co-organizer: 1)O1). 

DSE/IIMI Workshop on Monitoring and Evaluation of Irrigation 

Performance. 


South Asian Regional Workshop on Groundwater Farmer-Managed 

Irrigation Systems and Sustainable Groundwater Management. 


Discussion of Draft Final Report on Study of Strategies for 

Cost-Effective Modernization. 


Cost-Effective Strategies for Irrigation System Modernization. 

First National Level participatory Project Design Workshop for 

Shared Control of Natural Resources (SCOR) 

(cosponsors: USAI D and the Ministry of Lands, Irrigation and
 
Mahaweli Development, Sri Lanka).
 

Second National Level Participatory Project Design Workshop for SCOR 

(cosponsors: USAID and the Ministry of Lands, 

Irrigation and Mahaweli Development, Sri Lanka).
 

Workshop for "echnical Assistants on Performance Improvement 

and Sustainabiiity of Irrigation Systems tinder the Irrigation 

Systems Management Project (ISMP).
 

IUCN/IIMI Workshop on An Integrated Approach to Natural Resource 

Management in Two Types of Watersheds. 


Strategic Planning and Human Resources Development at 

Bangladesh Agriculttral Development Corporation (BADC). 


CAl0Y.M1 1::[IN,. 

Date(s) Location 

27 Kano, 
February Nigeria. 

2-28 Ouagadougou, 
March Burkina Faso. 

14 Islamabad, 
April Pakistan. 

29-30 Kathmandu, 

April Nepal. 

4-22 Chiang Mai, 
May Thailand. 

18-21 Dhaka, 
May Bangladesh 

2 Colombo, 
June Sri Lanka. 

16-18 Ahungalle, 

June Sri Lanka. 

3-4 Negombo, 
July Sri Lanka. 

7-8 Seeduwa, 
August Sri Lanka. 

2-8 Katunayake, 
September Sri Lanka. 

9 Colombo, 
September Sri Lanka. 

15-17 Dhaka, 
September Bangladesh. 

69 

http:CAl0Y.M1


IIMI Arnnta( Report 1992 

Title 

Workshop on Strategic Planning and Human Resource 
l)evelopnent Plan for Managers of Bestit and Kerian Irrig;ation 
Schemes in Collaboration with Universiti Pertanian Malay;ia 
and Department of Irrigation and )rainage, Malaysia. 

Informative Workshop on 1)11) Mission, Objectives and Strategies 
as well as Objectives and Strategies 'r the Bestir Scheme in Malaysia. 

Workshop on Research on the 'ierfrruancc of Irrigation 
Systems inl aol(labraino with Universit li-ertanian NIalaysia and 
Department oftlrrigation and )rainage, Nlalays Ia. 

'I'he Role of NC Os in Irrigation L)evelopment and Managenment 
(co-organizer: AI)B/N). 

I )SE/llMI Strategy Workshop on Irrigated Agriculture 
ill Sou1.theast Asia BeVond 2000. 

DSE/IINI Asian Regional Workshop on tile Inventory of 
Farmer-Managed Irrigaion Systems and Management ilrointation 
Systems in Collahoration with NIA. 

Formation of Water Users' Association in tile Kano River Irrigation System 
(co-organizer: Hadejia larna'ara River Basin Development Atlthority, 

Kano, Nigeria). 

International Workshop ol Application of Mathematical 
Modeling or the Irnprovtnment of Irrigation Canal Operations 
(co-organizer: CEMAGRE, France). 

Workshop on Irrigation Managelent ill E'gypt 
(co-organizer: Water Research Centre, Cairo, Egypt). 

Institttions, Incentives and Irrigation in Nepal 
(co-orgatiizers: IAAS/D(I, Nepal). 

Formation of Water Users' Association itn Hadejia Valley Project 
(co-organizer: Hadejia Jama'ara River Basin )evelopment 
Authority, Kano, Nigeria). 

Date(s) Location 

21-23 Kota Blart, 
September Malaysia. 

24 Besut, 

28 September- Bestit, 
1 October Malaysia. 

29-30 Kathnandt, 

September Nepal. 

5-9 Langkawi, 
October Malaysia. 

13-15 Tagaytay City, 
October Philippines. 

19-23 Kano, 
October Nigeria. 

26-28 Montpellier, 
October France. 

14 Cairo, 
December Egypt. 

21 Kathmandu, 
December Nepal. 

21-22 ladejia, 
December' Nigeria. 

SELECTED WORKSHOPS AND CONFERENCES AT WHICH IIMI WAS REPRESENTED 

Sixth Meeting of the Moroccan Conseil Sutptrieur de l'Eau 
(organizer: Conseil Supdrieur de I'at, Nlorocco). 

22-23 
January 

Rabat, 
Morocco. 

Fourth Irrigation Management Policy Advisory Cotimittee 
Policy Workshop 
(organizer: IM PSA Secretariat, Colombo, Sri Lanka). 

24-26 

Jantuary 
Habarana, 

Sri Lanka. 
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Title Date(s) Location 

International Conf'rence on Water and the Environment (ICWE) 20-31 Dublin, 
(organizer: FAO) January Ireland. 

Maitrise de I'Eao en Agriculture et Rlalit Afri|caine 3 February Ouagadougou, 
(organizers: LTSI IFR,()tLagaLdo ugol, Burkina FasolCNILARC, I1 April Bu rkina Faso and 
Monipell ier, :rance). Montpellier, 

France. 

Natonal Lniviroimental Action Pai Workslhp 21 February Kand, 
(organizer: Institute of hundamnc||tal Studies, Sri lanka). Sri Lanka. 

(onsultation on leg;l Issues Relating to Water Resources 20-21 Negombo, 
I)evel ipOinent atiLl Na raigetl inSri Lanka March Sri I..'nka. 
(organizer: INPIS.' Secretariat, Colombo,Sri lanka). 

Fifth Irrigation N1ianagce|ni IPolics Advisory (oininittee 24-26 Beruwala, 
Policy \Workshop April Sri Lanka. 
(organizer: INIPSA Secretariat, (Colohbo,Sri lanka). 

Ia (o ncCpti m ies A1t1liagCtle ins Htydroagricoles 28-30 Ouagadougou, 
cn Aval icsBarrages eisa Relation avcc LiaNisc en Valeur April Burkina Faso. 
(organizer: Ministry ofWatcr, Burkina Faso). 

NIetlods ofIeasiring Ststanabilitv thr ugh Farmer Monitoring: 6-9 Kathmandu, 
Applications to tie Rice Wheat (CroppingIPattcrn inSouth Asia May Nepal. 
(organizers: (C:1INIY',IRRI and Nepal Agricultural Research Council, 
Nepal). 

First National Water Resources Forun 26-28 Kaduna, 
(organizer:.National Water Resources Institute, Nigeria). May Nigeria. 

Farniers' Role in Irrigati',a System Management 29 Madras, 
(organizer: Centre lr Water Resources, Atia Universit, May India. 
Nladras). 

Annial Sessions of hlie Sri LIanka Agricltural Economics Association 6 Kandy, 
(organizer: Sri lanka Agricultural Economics Association, June Sri I-nka. 
Kandy,Sri Lanka). 

IldigCtous Nkanagenteii of Agriculture aid Natural Resources 8-9 Kathmandu, 
(organizer: \.inrock International). June Nepal. 

Seminar oti Water and Land Laws inIrrigated Areas 8-11 Kenitra, 
of Africa and Madagascar June Morocco. 
(organizer: Centre d'(Itudes JuridiquCs et Politiques 
du Monde Africain, Morocco). 



Title 


43rd International -xccutive Council Mceting and 

16th European Regional Conference on the European Strategy 

in Irrigation, Drainage Rd Flood Control in the '90s
 
(organizer: ICI[)).
 

Meeting of CC;IAR Social Scientists 
(organizer: CGIAR). 

S'ymposiut on Irrigation id Society: The Mahawei Project, Sri Lanka 

(organizers: Dcpartmcnt of Social Anthropology, University ofZurich 

and c)epartmcn t of Sociology, University of (olombo, Sri Lanka).
 

Expert ( onsuLation of the Asim Network on Irrigation/Watcr Management 

(organizer: Regional ( )tIcc tbr Asia and the Pacific of the FAO, 

Bangkok, Thailand).
 

Workshop to Begin Work on Irrigation Research Mnmagentent Unit 
(IRNIU) (ortganizer: Irrigation )epartment, Sri Lanka). 

Meeting of PENI Collahborating (Ccntrcs 

(organizers: Wl IO/I:AO/UNI I Panel of Expcrts oi Environmental 

Management for Vector Control).
 

International Conference on Advances in Planning, Dcsign, and 

Management of Irrigation Systems as Related to Sustainable Land Use 

(organizer: lIe (
Cen tcr of Irrigation Fnginccring). 

COntrnce 

(organizer: Internitional Association for the Study of ammon Property). 

Third Common Propin C eerty 

TheIhinpact of Irrigation IProjects on Nigeri a'sE-nvironimcn t 
(organizer: Obalmi Awolowo University, lle-11ei, Nigcria). 

Framework fbr Modernization of Nicxican Irrigation Systems 
(organizcr: I lrlRI 1)). 

59th Meeting of the Technical Advisor Committee of the C(GIAR, 


(orgamizcr: (:(1 IAR). 


International Workshop on (;ender (Conccrnsin Rice Farming 

(organizcrs: I RRI, Farming Systems Institute and [)epartment 

ofAgricuIturc, Baigkok, 'Thailaid).
 

International Ccicrs Week 
(organizer: (C(IAR). 

Second Mcditerrancan Confcrence on Water 

(organizer: EC, Italy). 


Asian Farming Systems SynIposium 

(organizer: Asian Futrming Systems Association). 
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Date(s) 

21-27 
June 

17-20 
August 

24-29 

August 

25-28 
August 

27 
August 

1-4 
Septmber 

17-20 
September 

17-20 
September 

27-30 
September 


5-6 
October 

19-24 
October 

20-25 


October 

26-30 
October 

28-31 
October 

2-5 


November 

Location 

Budapest, 
Hungary. 

The Hague, 

Netherlands. 

Ticino, 

Switzerland. 

Bangkok, 
Thailand. 

Colombo, 
Sri Lanka. 

Harare, 
Zimbabwe. 

Leuven,
 

Belgium. 

Washington D.C.,
 
USA.
 

Ile-IFe, 
Nigeria. 

Mexico City, 
Mexico. 

Washington D.C., 
USA. 

Chiang Mai, 
Thailand. 

Rome, 

Italy. 

Rome, 
Italy. 

Colombo, 
Sri Lanka. 

.. ritt'ir1-111vI"nI.M 



Title Date(s) Location 

'hird Pan-American Regional Conference on Modernization 9-11 Mazaltan, 
of Irrigation Districts November Mexico. 
(organizer: ICII)). 

Irrigation in the Year 2000: A New Approach of Irrigation in 18-19 Paris, 

Fratice and in tile World November France. 
(orgatizers: Association Iranoaisc pour I'Ettide ie I'lr-rigation ct 
di )rainage, Rscat National Fxptrcn eitation ct ddnottstration-
Hydrauiliquc Agricole and Socitte Hydrotechnique de [rance). 

Workshop oi Irrigat lol Systeis Management Project 1993 
Annual \VWrkplan 

(Organizer: ISNIP, Sri Lanka). 

INFORMATION 

INTRODUCTION 

11MIII itoruia ott activities arc deCsignedI 10 

.tid its Iiat oltil research pJArtint.lS, to thie wi ring " 

1 ltolditt 1 ltitjittns in niitPi~Pc h , key'' ttittttl iri tiln
agconcic'111i d r-CC'CIh I1,'1.1,d tol (tle[-'InItCrCStC'd 

t~iMNIC' 11 1inii dll l t>I c) ,in0111 (I',illnc..ei,, 111d
I"ti t gthe 

lhe Iltlutlatioul ( )ttce at IINilhC'A,.luartiers 

coiprises the tilits tf L.ibrary nild I )Ocuntlittatilln,
 
Awatns.Dittibtioh ,tidlt ittittublice 


Awarenss.' I )istributiot ,itid ( litcr ,Setwices. 


REV IEW O F ACTIVITIES D U RIN G 1992 

24-25 Colombo, 
November Sri Lanka. 

1992 saw the introduction of the Selective 

)issemination otflitortratioi (SI)I) service to IIMI 
program staff. This service has been extended to
iiclutde partners and collbll rators, initially in tileStidait. lINl's 51)1 service is Iised ott iilterrtgatitg 

databaes.s IlN l's o\11'datakise together with a rainge 
a lltdtItertio1itt dlatIha.sCS held l1 (1')-R( )M, against 

ctisttili/ed protfilcs ofl II I stalI'and partners. 

In iSri Linka, libraries ctiiclned with ariculture 

,tre tltlt.'ibers t )aan. itional nctwork A( ;tIl N :.T, teAgricultral lnfotirlatloll NetvOrk. Not only ha. IIMI 

extended its SI )I and interlibrauY htail services to 

A(;RINI1 ilnCIlihCrS bitt the I lead l ibraiaii attd 
I ) tcui ltetta list hIiave se'rved as es.tic jtllt tms oi1 
1 ;RI ta haW I rIil inin ttgtCttS Lese ptr s h 
A'(;IZINI:'I' trainilnp progranis,. "Il'hcse..progranis, have 

01'SiIICtil e tki tile * T Itttditgs ;Ibttc,..I c td ct,.'d to itptutve.. the alilities (I'f illi-lCvCl 
.'t he ,h l,.gitttitlg ( ltibrarv h 

eadqttrs ht1,t\'C iicteasCl b\ I ,')- itemts, brtitlg 
tile toaltp I(0.t8 H( it. ( 3)ths,3 1 arc 

is 5ii1tgiIbf iiitttMil dId un1titulilisied 

tile reLttaiihg iS- aniaiv iiVleniVe atid ttuinal 

'rticlcs. 'hcIINIl111 ra1v totllsciltesto Ii 

pleriotdicals oflwhich t0 are pi-rhlir) ' jolluital. Nlttl o\0 
ill" sct',, :, joturtlil atc dltaiiid tlhtough gifis and 

exchange agreemtieints withli iler liltrates. 

ihr l Iiilte cLal ,igric hIltiral liblraries. 

III \ I rcsearcicrs ptiblish their vork int iitteril­
1a1htill oitttrals ,uld iii frlinal I II I Iblicatills. 'IIe 

0it N IIl frofll 0tiliiIo 1992 is displayed ill 

ArNI X 11. 

At tile Iegintiiig o1' 1992, IIMI established its 

olwn iill-Itse tpeC' etiitg aitd LaiN'0tt s',steiS 

.. .... 7 3.. 
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emploving I'( desktip ,llptlT appl,LttOll, ,td 
postscript laset' ,riPtt , i'riutilI till fitOhli itd 
nlttnt LIL 111i ,St t ltLtk t IO AlI ViII (CAloi()lt . 1992 
.,A,. tle ,om tll.itn and IltrodtiLtit1 Off IM lits '. 
logo to the i1ttitltc wiiil It.H tp lrs 01) All [INII 
,tstttlllt V a ll tutlic.,ttjOtit s. 

M o~st lav atudiClICCS ItrV tOll'+;:'ftlh-

ittiport~lce of '~h It 1ItI.tI,Ig'tCl tile lkit~(;ai t .11111 
of uIII 1. lihe 11-0t1.tr 1 dIiing 1992 fIcusCd 1) 

getting IIN!II better k oow n it ilt t nation, Sri 
I a lka. A tIitiler Of ICNS IF6ecil IveItsr'l,.e:Se0s (1It CC 

Itr,' vs "lI I lN+o~~Il h ,t l, h.' L s and 

rse.Ir'ltr, to prsviAh.' a1wiler tlCtLerstatldig Olc 
ridctie rrIfig Itch! iLdtiltl~tr ttti wtit iih~llXil i,, l i((ilg. 
lhiC alCtiVitiC's have hLeti ,tpIlIecti..d bY articles 

ptt lisic,.I ill tie local press aiaout ,pCiIfic .Ictivitis.' 
-Nes,', Bricf," very shllt itMpact articles, were 

ifliti,1t1C1 Iand di,,trihitd II INl1\ll's steLb1 oiCders .t1Id 
part -ts, in addition to .tIttum ,er,ot iter t gtnCtd 
0 ttl't\ artolli tl e 'rlW.IA,01t,.rstOries , bott lI l's 
work ,11111itl)tct,, h.v,.' leC,. pIlreu-d a M .11 lbein g 

p(LsteLd il "IIN!l N.',, ir ,wiLlrdistri)litlm. 

Il\1l", OIllIltL't "CIrTl . , tlhl[ W s l.It'trght Lunder 
tht' Ad i n Offth tn ()lti.+' hIc III, trIth:,11O 111C.H 

I992 witl tie iOt'nt h itf 

opcrtmoll of ltlittl. ' 

ittstittte. 1111 ILlit-erml 

plovid,.' itiitiCgri'ed (I 

t e )lOtL.L.,S Of 'CItIil' 

bingin g t he .111d 

t, tIIrulgh(Itt II.­

ltt ,ratt',.mlhc 111h.1l to., i11l 
Ijl',tCt ssttl folr" II\1 I StAl' 

,._ IIII)On d.1Mtb .c . 11 

t+.'soItilces Of1Vf,h ittttrst to IINII ,taff. specitvitlg 
+,tttll.itLcdstw', Me ClgS., atld LiCfinittg the 
cOifigttirati OfltiC 13rd,',WC IC, .L'ssttr\'tV ,11 tie 

sv'stcls. Itis tliticipttcl1d 111tl elidevhelpmnt ts Ill ilis 
aea %iIll move quickly over tIle next two Ye'ars. 

FINANCE AND ADMINISTRATION
 

In 1992, the Institute's income of USS9.7 n'tillion 
was applied to net operating expenditures of"USSg. I 
million (see IFigtures and 8). Thus, I1NII ended the 
vyar witl a net olraingt sttrpiisII 0f of'[ JSS60.87, 

which US0$i61 18ff werC alh..Icdlia r new capital 
purcha es, USS5,080 to0 the capital ftnd cstablislitcd 
itI 1991 for replacementet oftcorc ,ssais, atd the 
balatte US$1 2,,61, to ti0 plrat' g finld. Itt 1992, 
IIMI emphlod i.US$3.3 million il corc trestricted 
rcsottrces, U"S$3.8 ilillion inI core restricted support, 
dld11USS2.0,milliot ill ,OAtIlpcltcltt;arv sttpport. 
IINll 'sun.enctumbred cash assets at the 1e(d Of' 1992 
were Over USS2.0 Itlillit. 

At the closeof 1992, II l had 31 intrtationatllv 

recruited staff So ne 132 atio tal atnd internati oal 

profssionals were engaged in I IMI's research, 
training and information activities in hadC.ltarers 

attd overseas units. IIM l's total staftlnum'icLird 367, 

more than half oftlcm based outside Sri Lanka (see 
[igure 9 in Annex IV). 

lhe tllancial T;ables that follow distinguish 
between 111\I1's core programs and its complementarv 
programs. (Previous I IN! I Annual Reports did not 
IaIkc this distitiction, since hefote joiiing the 
(:( ;IAAR s,tc, III did not differentiate between 
core and Col(ll'Ctietllttat'y activitics.) 'l'Ih set (If 
dhllitils AdtptLd htr tie \lcditin-Tlcrm Plan is 
given ill the box. Since tIle ,\edituIt-'lernl Plnt 
peiiod W'ill OrlyVcOrtIIlcC ill 199' J "artllMsitiOl 
LICfilitilo llas beet a,.hlpted ftr 1992 and 1')93; 
uIder this "trMsitiOtl difiulitill," all Illgoiing research 

activittes carrci tlt ilI Illd ii auLl Pakistan (whether 

f IotIltI'-specific or tra trthtl) a cthaisidered part 

mentary progran. 

INTW+'+l A I' ,:1 +,:+, ,,11%-' J1)' I [' .1 ll";'+1 M IZ 

http:JSS60.87
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IIMI defines as core those activities deemed U IIM! is better-qualified to undertake than
 
essential fbr meeting the Institute's mission of others.
 
fcstering the development, dissemination and
 
adoption of lasting improvements in the * Generate transnational rather than country­
performance of irrigated agriculture in developing specific results.
 
countries. These activities are those which:
 

* 	 Involve research or rescarch-related activities. II M 's complcnrtar progranm covers activities of 1 

* 	 Address one or more of lMI's five program a similar type, but their results are countr,-specific
 
areas, rather than transnational in scope.
 

CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY - 1992. 

Donor 1992 Grant US$ 

CORE UNRESTRICTED 

A, " IIt..%\I 	 ......],.\ 113,985 
(IDA ...... 293,501 

':. :C...... 363,000 
F(IM) ) I II( )... 350,000 

()VIRNMINI I CHINA ...... 10,000 
(; .RNMi.N I ) (Ii.IMANY ..... 193,221 

( ;()\IRNN iNI ( )w Ni:ri IRIANI)S ...... 134,738 

INU.A ...... 25,000 

JAAN ...... 242,496 

USAI) ...... 425,000 

W)RI1) BANK ...... 575,000 

SUTrorAi. (UNPtSTRI(TrED) 	 ...... 2,725,94 1 

OTHER REVENUE 

SM I)RY IN('(),%I- ... ... 33,266 
BANK INTIs I ...... 51,279 

RIS( ( m I I%)s (( I1AR FI-NrARY 909,845('w OviwiiI. Ii ( COM:()M IR)JE(iS) 

StilOfAi (O rl Ii( R-VINtI) 	 594,31'0 

T 	 AaL. (UNwZEsIRR Ilr1) 3,320,331CoRFt Riwuiwi-s) 

I~~~~~~~~ 	 5',aIA.'As'irI 
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CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY - ((iitinudL). 

Donor Project 1992 Grant US$ 

CORE RESTRICTEI) 

AIM)l [I( (i ll 1 N ANA' I N\II .N II TI I I. IN IS I)U NI ) IIKI 

(i -1 \I-B\Ii IR[,I(. \1I ( )I I\ I\ NN, IN P.AI"I \N 307,388 
AF )I Si 'SitI I M A,\IiVII%I N At it ..--­1991 31,215 
AUSIRAIIA ('AII Wtut1n.Wl ,xI1 .AV'NIt\tI\N I-, IIIII N 7,999 

IBNI. FIt I\',(I \II %1 (11 R Id,~I1,' IN t%I h \NII )It.IN . 1 *h li ok)itx (IFi'RII) 156,078 
( F,\IA(;RI I .\1 litI f %IltI I I(\N x,/Il l\\ ltx(Mt\', II1 tlIlt i.I'ltfl\MIMI , (A\N,,\i ,N-\N.\;IIiFN1 4,161) 
I)ANII).\ (I t R INNl I hitkI\sNN \ '<\ \1X 1 4,32') 
DS!I 1 i ihtI \\'lPI ,NiI I8,000 

v lS F iIoi IN 0IIIA, IN t*t II ' mI wl & 4 ,00
k w.l'.g l (,I i t IRI f'II'MR III 
 kiR10,, 
Ft lilt (:(I{ )11\ I 1:\lIR1i w ( IlII% I.\11 1),603 

I tI)I) IRtRIA\I,\I N i \ IiXlN I I t l li,MI tH 147,788 
h l) t)'1 II 1 \N RI I.IN\[ W'I iiKII . Iit1 II I I N lit IRI Iill. 50,000) 
I R)) )Ul I A ,I\ I t,,\1 \(.II()\( NII . . P \RII tiN IM INIA)Nt 11.914I, 1 M 

iti)1 SlltitN I ,l tl . I\t \ 1iH tRi Nq t I 1. (ii I I l II t ) lVl ,.I 1IN ( I'I 2,070 
](Il RIo, U \\'t tK'lI( NI' )t NI INI S. \I IRtII,(II)NDiIN I,% , IN i-S(All 

1\ Ml iI N 1 I \ t t i IN'"N 58,8.37 
It.ANI I St II, I !tI tt Iit (4) \NI \\'1 1 .t\ 1lil 1992 147,1 40) 

FRAN I ,\I(iI I ,Alit1 I h 0i 1 KIttINI ( )'\,Si I\IK \ 52,04i
FRANx( I .\ &:W I\\ 1Il1 -[Iqt')1 3.433St1 . itw,. ,(), 


Ik-) N iIIN \I W twtfIit it IN NIIN I\I IttINI I \1 ()I,(. IN. (N,,l- 3.205\Ni/\IIo ) 
1'l pt I )Itt \NI :\'Nt NNX'' Nt I'ttI (I ,tt \. 2(07,847 

N IJ ii i \-l), lI I. I, I i (.,itIt 110514 

w ' tilli Ih tt tl I 

( t G 1( htIP \I \ \I\I..I \1RIit ,1 I I I Ii, 

i1 Ai\ I N I'it t III Nt NI t, Al 51, .0i01 ) 
11\ uiti\ NI M, 

Ro I I'.ltIIII ( I,,\'". l Ilpi &".RI ItII)tlk',I ht N IN IB \N(.l_\ll'A I- PI)1,1 II I(o (((I I I . lwA \, I \lZa 

I'N l 1Il I' I .\) \,I 1I, I\' -,\I\NV.I 0 ] l i(IN ,%isIIMN 7I01\1 6I8\1"60,000 
t'.,\ II RI, I \ \I .. ,',I1 I 195,872 

\\),,.hll~ ,q,;r,\ .,(, iP,l 4)iW..\I I A),., 
 -i. 

IPI IlVA ITF 1 ) R} ,R Il11'k,\ P l~tm( li 2 1,00 01S it 1', { l 11.IIilt iI~llt 1 I)i,,A(d )1 t 

lulll)I'm R I."III I ) .3,7,03k
-


T ( ) I----
 -----I".ll
.)
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CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY - (0ofl[6lLiC(d). 

Donor Project 	 1992 Grant US$ 

COMPLEMENTARY 

" l B SIZII..\N KA "l'l INI :Al : A(\ : - I'l.v II 277,484 

Ic & i1N I IRR IVIANA(;MINiF 104,3"9%1\))NN I fizIN(, F\ \i II ) P I( I.\\ (cRY AI( IN AND SYSIE.\S 

Ic I \%\(.I I i N I 'iR<INA..\ F.\m 

AFI )B IW lMc\i i ' N \11 NI I )1 \ IiiI li N I IN Nici it 204,213 

1FI Mi 0,\ 1N i "-% 1)I % \ii × I 	 176,980 

( ( 	 RIi i 1F IIS \V(w,'c i i1ipi (1,957) 

N'( \i M I It) R!I \[III I .\ I )\N I ii lcii (NlIRI) 193,156N iN\ 1 l,\ ' 


S:ciI IN \INIi., IIII ('\I'\( I1c (1 I lI NIl IlR.(cNNi-I IN
S IR I 	 IN' li('IN 

B \Nc.\ichi,\ l~ I SN~i,lII(IM\%V.1 1(),A~cN I\"157,703 

t cil~c1Sijic 1 I1Ii \N I kIc, \ I Ic MNN \N \ I i × I ,i\.\ Ni ;FRIA% Ic1 IN 193,929 
I~l l/ l1h1 \ 11 1, , I(, I '.,,)1'1 12,3 11 

ccic Siiic iii .I)BN', llRic\,ilcN lc jmi\\I 12,075 

hcic 1R1 I, \liiNI \I \ \ ,i \11 I I'Icci\I IN Si 'c1AN 53,193 

Slic Si 'l' I \I[ I \10 S1I'ic i, I Ic c(t) S I1\% 71,802 

1cc II SiTiicc I I t II, Cl 111 i( I \ I\ I ,\c 1i\ I1 IN Ni v'd 174,577 

R,,,\N(I" "IilI\I Ii I( c iSi \iI SI cc' ic\Ii.., 1991 39,963 

F:R \N( 1-:ii l[I I iW S I \I Sl cc cl)\IlNI, l)92 84,043 

I1 ( ) N \ I I IN\c \1"cW i, i Ic,1' c>. Nc cNc,c1\l RN\Ii N IAI (.)ic ,..\Ni A I[ N, (NGOs) 4,997 

It.CN lcI.\Ic I Pili I'\l.oli2,{ 

[A.'R( l\Ni (AIc\ii S\II \1 Sii'c' 19,341 

tTSAI) IIici,1I, c'- ,i '; \'cI \i NIl 'c 1c, St i 'cci \ II',ii (INIPSA) - hiI..c1 II 87,409 

LS,.\II) liil,,\lw . S, ix NI 'cNI,i \ii %i Piiltc I (ISMll') SRI I.\'NK. 127,861 

/ SA1) A( IitN R i 'i I PI ccci\I 1%11. ,\ xc,IiI \ itc.iicN "SI Im 111,762 

LUSAII) SIiItNt% II cIii, N'\I icc'r,\ C v'i 'I I I I\II'i,1\i IIIi I'I icRoc ..\IAN(F 

c l I Ilo \iiic' I i Scl IixI 1 iI \" 265,927 

LISAII) Rl I I i 1ic Ri ciiI m) p lII113 ,0 

W()RI.) BANK Aici'i%\I\tilNiI \'1\Si Nicc \V\ I ,IV.1.MiNI A 'icvik t 129,21(0 

Sl'II'c1 ( \ (I I1 I 	 2,636,3 ,8l l1MINIAy 

'ci 	 9,722.336 

\,c ,Ac:NN.IX I Im .c nplanct'm,c ,cc -.Iti pl,r,.ic' Iclccc' .lc,,cc'. 

77 
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IINII A\i1itif lRe'port 1992 

CONSOLIDATED STATEMENT OF FINANCIAL POSITION (BALANCE SHEET)
 
AS OF 31 DECEMBER 1992
 

ASSETS 1992 /US$ 1991 /US$ 

Current Assets ­
( ash and ( ash lhjltivalenis 2,021,718 2,019,854 
Accounts Receivable: 

)onors 1,086,841 502,600 
lplmp*yhe's 
 56,22) 38,070 

(thers 
 199,300 291.077 
Inen nri's 68417 49,623 
Prepaid Fxpe'nscs 392,627 313,496 

Total Current Assets 3,825.132 3.21 i,720 

rsi 1)posit ()fIrcd as (Collateral fir PRI Loan 308,897 250,271 
S)epoii aga:inst Finance Iease 3,270 Nil 

Fixed Assets 
l'roperty, Plait and Itluipincent 4,127,770 3.461,977 
I.ess: Accuinrilatcd l)cprcciation 2,056,058 1,624,843 

Total Fixed Assets - Net 2,071,712 1,837,134 

Total Assets 6,209,011 5,302,125 

LIABILITIES AND FUND BALANCES 

Current Liabilities 
Contribution Received in Advarice 1,766,628 1.437,069 

r hor Actwiints laval he 900,503 946,213 
Accrued Lxpenscs 32,789 16,938 

2,699,920 2,400,220 
Provision for Liabilities & Charges 
Sevcrain.e .Ird (ratuitlicnefitsv 236,968 98,687 
Irrerni al5,tafllepatriatniun 60,751 Nil 

297,719 98,687
Long-Term Debt 
PRI I our 871,056 1,014,121 
.iability against Finance L.ease 20,078 Nil 

891,1 j 1,014,121 
Total Liabilities 3,888,773 3,513,028 

Fund Balances 
Capital Invested in Fixed Assets: 

( 'etrer(Owned 1,017,554 817,508 
III (ustod 48,857 99,986 

Capital Fund 668,782 411,176 
Operating Fund 585,045 12,332 
Reserve 0 448,095 

Total Fund Balances 2,320,238 1,789,097 

Total Liabilities & Fund Balances 6.209,011 5,302,125 

, l iI I )ecmlnh-r 1912relctticsIINI'.on ldaed adl r hert Aso hc t Iihat,Asp-r dettiontaken I yIIS I'% rd r ite as, I .,A rtordigl,;soenr -~r,, i.docrwnngnd I d d A ...
 
thebrought for .lrd hIal-ke in the et, $ IS W.0 aS lrr,trdto tile operating fund in 1992.
fe ,|i A.,' 
Source. 1992 Andited Actitts. 
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14% 
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Field Operations 
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Goverance 
Field Operations 

Pakistan Division 

Research 
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0.44 
-1.27­
3.20 
1.66 
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ANNEX I
 
RESTRICTED PROJECTS 1992
 

Project Donor Pledged 
anount* 

Us$ 

Duration Cumulative 
expenditure to 

31/12/1991 
us$ 

Expenditure 
1992 

Us$ 

CORE 

PROPOSI!) MANAGEMENT 

UNDI)RTAKE CR(oP-BASED 

IN NWFP, PAKISTAN 

IMPROVMENTSTO 

IRRIGATION OEI,VONS 

Asian Develop-

ment Bank 

860,000 36 months 268,102 307,388 

"1o idenitif and assist in the iiplenlentation of 
proposed m1anagcment improvements to undertake 

crop-based irrigation operations in North-West 

Frontier Province of Pakistan. 

SUt'PPORT FoR IIMI Act iwrrics IN Ariuc:A - 1991 

'o assist ilni'nocing the expenditUre relating to the 

implementation ofa progran in Africa. 

African Develop-

ment Bank 

150,000 12 months 118,785 31,215 

C(I.bORAItON wIrIiiAtSTRAI.IAN INSTITUTIONS 

Assistiance of the Australian International Development 
Assistance Board (AlDAB) fbr collaboration between 
IINI and Australian institutions. 

Australia Aust.$ 

40,000 

12 months 24,837 7,999 

ENIIAN(:MEN" 0)F:R ..IAR:! ON IRRIGATION AND 

Dt(AINA(;I: I'N(j XNOLO(;Y(I Ti(ID) 
BMZ DM 

900,000 

36 months 158,860 156,678 

TFo provide a framework fo)r collaborativi: action for 
asscssment of'technology research & development 

(R&D) needs; assist developing countries and external 

supporti,,g agencies in identifyiing priorities in 
R&D related irrigation and drainage technology; 

support the foirmulation of'l(&l) policies and programs 

inline with sectoral plats; facilitatc training and 
exchange of infiorniaitit and experience. 

M 

I-Olt 

ATIAtICAtM(I I 

IMPROVIN CANAI 

INGIFlow MIEASUtMNINI'S 

MANA(::lN 

CEMAGREF F.Francs 

135,000 

11 months - 4,169 

I'o dcclop and field-test a batheitatical ]low 
simulation niodel to study\ the hydrattlic behavior of' 
irrigation canals and also to serve as a decision-support 
tool for managing ta nuallyv operated irrigation systems. 

'InUS dlla, it ,ocplirwic .tiiod. 

8 0 INIIPNA1lNAA I GAIIT(ONM1%AN..iLUOtNSt,tI rM 
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ANNEX I (Conhinued) 

Project Donor Pledged 
amounl* 

.US$ 

Duration Cumulative 
expenditure to 

31/12/1991 
US$ 

Expenditure 
1992 

US$ 

-l..Nl-R ISSUIS IN IIRI(;ATION MANA(;EMNI-T )ANIDA 50,000 12 months - 4,329 

To increase the knowledge and understanding oftgender 
issues in irrigation, especallIv the role of'woin in 
irrigated agricituret as well as its impact on women's 
liv's,Ficilliat' the incorporation 'gfnde," issues anld 
anaissis in ongoing 1iMI activides with a view to develop 
aComprehensiv SStat Mtli cit 01n the linkages hctwecl 
ge.'nder issue.'s anod the_'petrorim ance of irrigated systems. 

1IMI IWNIt WOWonKsHoP DSE 18,000 3 days - 18,000 

To create adatabase of'various items of infirmation 
which caln he aal Yvd and make ;,-vigation system 
development and manageent planning easiir, more 
eflictive and efficient. 

CtRov DIVEtSIFIC,-1r[ON Sruny "ouRi 

AND NlOt(IU()O 

To E(;1'Tr DSE 45,000 1month 45,000 

Studs' tiouron irrigation management for diversified 
cropping f'or scnior managers and policymakcrs from 
Sout heast Asia. 

IRAINING CoIi.i mu H'TSHER ETSH ER 6,449 12 months - 6,449 

T1'opa rticipat eas scientific coordinator during 
the training session on irrigation management ini 
program orgatized hy <'ISH EIR. 

a 

IIMI INVFN'ItxtY \WORuIKSOIIt' 

Sipport for Indo, siatparticilmion iiithe Asian 
Regional \Wotrklshop oiithe Ilnventorv ,,fFarnier­
M;lg..d Irrigation S,VSteCmIsand Nlanagemcnt 
Inftrma tion SS tems and afieldtrip to irrigamiont 
siles inthe Pthilippitne.. 

Ford 
Founldationl, 

Indonesia 

17,400 6 months - 14,810 

Ii t'S doll,,II~r,slc,,,,Ihtrvc~ ~i.,atd. 

;',.,. I 8I 
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ANNEX I (Continued) 

Project Donor 

COI.LABOrTIVE RiuSlaARCII IN INIIA TO SItRENGTIII-N Ford 

TIIn CAIPACITy OF INDIAN INSTITUI'IONS TO IMPROVE Foundation, 
IRRI(;ATFIUN SYSIIIS India 

To explore and initiate collaborative projects between 
I I I and Indian institutions through research, professional 

development, and informati,;i exchange. This work is 
designed to strengthen the capacity of Indian institutions 
to contribute to the improvement of irrigation systems. 

Pledged 

arnount* 

US$ 

200,000 

300,000 

50,000 

20,000 

3,925 

75,000 

IRRIA'GAI'ON MANAGEMENT FOR LrN AINERIC(A 

Support to design and initiate irrigation programs in 
Latin America. 

SouriI AslAN Ri-(;IONAI, WORKSIO'-
P)ARTICJIPANTS FROIM INM')A 

Support for holding a South Asian regional 
workshop on Groundwater Farmer-Managed 
Irrigation Systems and Sustainable Groundwater 
Management in )haka, Bangladesh. 

Solmi AsIAN RE(;IONAI. WO(RKSIIOI'- PARITICIIANrS 

FROM INI)t)NESIA 

Support for Indonesian participation in the 
South Asian Regional Workshop on Groundwater 
Farmer-Managed Irrigation Systems 
and Sustainable Groundwater Management. 

SUPF FOR RsIF.R: ON FARMER 

CON'RIUtrONSTO IRRIGATION COSTS 

IIMI consultancy expenses grant to Kasetsart 
University, IFacoilty of Economics and Business 
Administration.
 

RI:;IONAI. WORKSIII0, ON DFR.si;N ISSUF.S IN SMAll-

SCAII IRRIGATION IN MOUNTAIN ENViRONMENTS 

Ford 
Foundation, 

New York 

Ford 
Foundation, 

India 

Ford 
Foundation, 

Indonesia 

Ford 

Foundation, 

Thailand 

Ford 

Foundation, 

New York 
Support fo)r a regional workshop on Design Issues 
in Small-Scale Irrigation in Mountain Environments. 

'hi L1S lIUr , othe'rurwiw stated.os ,% 

8 2 rltrNALlNA1A. INI,,ATIN NANAGGEMINIINSlI0II1 

Duration Cumulative Expenditure 

expenditure to 1992 
31/12/1991 

US$ US$ 

67 months 6,758 22,603 

24 months 59,259 147,788 

18 months - 50,000 

18 months - 11,914 

24 months - 2,070 

18 months 16,163 58,837 



ANNEX I (Continued) 

Project Donor 	 Pledged Duration Cumulative Expenditure 
amount* expenditureto 1992 

31/12/1991
US$ US$ US$ 

SUI'PORT FOR MoRoCCo AND Wi-srI" ARICA- 1992 France F.Francs 12 months - 147,140 
800,000 

Support for activities undertaken by IIMI 
in Morocco & West Africa. 

Moon. Ai'.i:AIONS At KiiINDI OVA, SRi LANKA France 142,000 12 months 68,887 52,045 

To support research on Main Canal System 
Management through the application of mathematical 
flow simulation models using microcomputers. 

SUPPORT FOR MOROCCo AND) WsIr AFRICA - 1991 France F.Francs 12 months 156,999 3,433 

800,000 
Support for activities undertaken by IIMI in 
Morocco & West Africa. 

PRIVATI.\TION AND SELF-MANAGEMENT OF IRRIGATION GTZ 1,701,900 36 months - 64,101 

To support case studies; to conduct research & develop­
ment programs fbr turnover in selected countries where 
turnover is Underway with a view t.'tevelop decision­
support packages for governments that are considering 
transfer to local management, develop a center of 
information & flcilitate exchange of infbrmation among 
countries engaged in the turnover process. 

AssIsr.\Nac:I TO FARMERI-MANAG;E) IRRIGATION iFAD US$150,000) 36 months 253,707 385,241
 
SYsTENMS PHAsE II 
 BMZ DM970,000) 

For continuing research on lirmner-managed irrigation 
systems with the aim of identifying and evaltiating ways 
by which f~irmcr-managed irrigation systems can be 
sustained and improved. 

NAVIONAl. WORKSI 101' ON NONGOVERNMENTAL International 3,205 12 months ­ 3,205 
ORG;ANIza rloNs (NGOs) Labour 

Organization, 
Workshop on the Role of Nongoverninental Nepal 
Organizations in Irrigation )evelopment and 
Management. 

'InUS dollar 	 thcmtLilessoic stared. 

ANx 1 
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ANNEX I (Continued) 

Project Donor 	 Pledged 
amount* 

US$ 


PERFORMANCF ASSESSMENT PROGRAM Japan J.Yen 
25,800,000 

Support for the performance assessment program 
which aims to develop and validate generally accepted 
conceptual frameworks, methodologies and indicators 
that can be used fhr assessing and improving the 

performance of irrigated agricultu re. 

ENVIIONMtNI'PRO;RAM Netherlands DFL 

250,000 
To study the impact of irrigation on the environment 
including health issues, explore ways to minimize and 

if posiblL eliminate negative impacts of irrigation on the 
environment and to respond to external changes in the 
environment ,hat threaten the sustainability of irrigation 

systems. 

WATERIOGGING AND SAiINI'T PROJRct, PAKISTAN Netherlands DFL 

4,009,000 
Support to IIN4I Pakistan to implement, 
in collaboration with national agencies, a program 
of applied research on waterlogging and salinity. 
Research will focus on irrigation strategies designed 

to prevent waterlogging and salinity. 

CC,:tABor~AIoN wrii H\'1iAuLt:s R.stRCI: Overseas Sterling 

Development Pounds 
)rainage and irrigation management collaborative Administration 175,000 

project. 

GRANr FOR PHU:tFRMANCF AN) Ri.ESE.ARCh DIRECrtON Rockefeller 500,000 
INBAN;I.AESll - Pi ASF I Foundation 

To test irrigation management approaches that 
improve coordination hetween irrigation agencies and 
farmers in Bangladesh; to initiate a major effort to 

quantify Measures of irrigation performance; and to 
expand IlIlil's capacity for nuultidisciplinaty research. 

GIU\Nr FOR PI-tuORiANt:E AN) Ri-SF\rtmii DItECrIoN Rockefeller 200,000 
IN BAN;IAi)RSI - PHtAssII1 Foundation 

To conclude support for its research to develop 

quantifi/ing measures of irrigation performance. 

'InUS tdl.Ir%unis,,othicrwke %tated. 

.
 

Duration Cumulative 
expenditure to 

31/12/1991 
US$ 


12 months 199,074 

12 months ­

60 months 527,532 

36 months ­

24 months 449,450 

Expenditure 

US$
 

207,847 

149,054 

535,149 

157,441 

114,571 

12 months - 200,000 

trMA IMNAI. tRRIGADlONMANAGIMI*NItL.S'TUIN 84 



ANNEX I (Continued) 

Project Donor Pledged Duration Cumulative Expenditure 
amount' expenditure to 1992 

31/12/1991 
US$ US$ US$ 

WORKSHOP ON PERFORMANCE MIASUREMENT United Nations 60,000 18 months - 60,000 
IN FARMER-MANAGED IRRIGATION SYsTENIS Development 

Programme 
'o compile and edit workshop and working group 

session papers of the participants; for translation and 
to arrange for the publication and distribution 
of the workshop proceedings. 

Co.IABoRtAI'VE RF-SE-RCII ININDIA USAID, 500,000 42 months 165,866 195,872 

India 
Io explore and initiate collaborative projects between 
IIMI and Indian institutions through reserch, 
professional devclopncnt & information xchange. 
This work is designed to strengthen the capacity of 
Indian institutions to contribute to the improvement 
of irrigation systems. 

IRRIGATION SYSTMS MANAGI-ENT PRoJECr USAID, 2,000,000 22 months 138,463 531,855 

Pakistan 
To improve the capacity and relevancy of water 
management research in Pakistan. 

TIRAINING COURSE OF WARDA WARDA 46,434 12 months - 46,434 

Four-week training course on Water Management 

for Rice Irrigation for research staff from NARS of 

12 West African coutries. 

S-uny ON Puo:ri:t RiEQtUIREMENtS j:o1t PRIVATE 23,000 12 months - 23,000 

A(;ItucLutJItAI. PI)IO)UCTION 

To carny out a study on the subject "Projected 
Requirements for the production of t~ood and other 
Agricultural Products from Irrigated Lands: 
Ilow (an They be Met on a Sustainable Basis?" 

SUBTOTA. - COIRE 3,765,637 

'InUS dollarsuniles(Ithc icwstated. 
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ANNEX I (Continued) 

Project Donor Pledged 

aniount* 

US$ 

Duration Cumulative 

expenditure to 
31/12/1991 

US$ 

Expenditure 

1992 

US$ 

COMPLEMENTARY 

Sin LANKA TF.ClINI(Ai.ASSISTANCE PIIASE II 

To strengthen the longterm viability of irrigation 

systems and to optimize use of existing land, water 

and infrastructure resources through implementing, 
refining iand evaluating management recommen­
dations developed under Phase I for system 
inanagenient, operation and intilenance; system 

rehabilitation and improvement; and strengthening 

irrigation agencies and farmer organizations, with 
particular attention to the requirements for crop 

diversification. 

Asian Develop-

ment Bank 

750,000 27 months 209,365 277,484 

MONIoTING & EvAluAtioN o PAiiiCII'ApOtrY 

IRRIGATION & SYSIEMS MANA(;IMENT 

Asian Develop-

ment Bank 

595,000 24 months - 104,379 

To assist the Government of Sri Lanka and the 
irrigation agencies in the implementation of the 
government's new participatory irrigation system 
management policy through a comprehensive monitoring 
and evaluation of the Turnover Program being 
implemented in selected schemes. 

ItiRcArtoN MANAGEMI-N Di:vI:!.rPUNI 
IN BURKINi. FASO 

Program to strengthen the capacity of national 
institutions to improve and sutain the performance 
of small-scale reservoir-based village irrigation 
schenies through collaborative research. 

African 
Development 

Bank 

877,117 48 months 129,455 176,980 

hutMIArtoN MANA(EMENI DF-\'tMIt IN Nt;E.L 

Evaluation of pcrfornmancc of Farmer-Managed 
Irrigation Systems on the Niger River Valley. 

African 

Development 
Bank 

829,924 48 months 146,040 204,213 

' Ik US dollarsti2ils rthenvie%tatcd. 
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ANNEX I (Continued) 

Project Donor Pledged Duration Cumulative Expenditure 
amount* expenditure to 1992 

31/12/1991 
US$ US$ US$ 

RABAT FMIS WORKSHOP CCCE FCFA 6 months - (1,957) 

4,470,150 
Define strategies for developing and improving 
experiences of Farmer-Managed Irrigation Systems 
North and West Afrcia. 

NATIONAL IRRIGATION REIIABILITATION PROJEC' Commision ECU 48 months - 193,156 
(NIRP) of the Euro- 843,840+ 

To assist the Irrigation Department of Sri Lanka 
peari Com-
munities 

SL Rupees 
21,684,800 

to identify research needs, support research and 
programs which yield results of immediate interest 
to the irrigated-agricultUre sector and to assist the 
Irrigation Department to establish an Irrigation 
Research Management Unit (IRMU) which will 
contribute to the quality of planning and 
implementation of projects of the Department. 

STRIWIN;TIIENIN(; TI1 CAI'ACI'TY O: INS1IT1'UI-IONS Ford 394,000 36 months 127,430 157,703 
AND PERSONNEL IN BAN(;IAII'SII TO MANAGE Foundation, 
IRRI(;ATION SYSTIEMS Bangladesh 

Partial support for an IIMI resident scientist to 
work on irrigation management in Bangladesh. 

SUP'ORT UOR AN IRRIGATION MANAGEMENT Ford 425,000 24 months 175,180 193,929 
PRO(;RAM IN NIGERIA Foundation, 

New York 
Assist in developing a viable joint (RBDA) 
farmer-managcment model in the Kano River 
Project of the ladejia Jama'ara River Basin 
Dcvelopnent Authority (RBDA). 

IIMI MISSION ro E(;ir Ford 30,000 12 months - 12,311 
Foundation, 

Exploratory mission to assess the possibility of Egypt 
establishing a collaborative program on irrigation 
research and devcopment in Egypt. 

STuDY Or ADBN's I:-ZRt(;AI ION PROGRNIM Ford 75,000 19 months 12,055 12,075 

Foundation, 
Support for a study of the irrigation program of New York 
the Agricultural Development Bank of Nepal. 

'In 1S d liar% tml,c% oticrvie s,.tated. 
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ANNEX I ((Cmtirued) 

Project )onnr P'leged 
nl,.unt 

us$ 

I)urition Cumulaith e 
enfediture to 

3 1/12/1991 
UIs$ 

Ependiture 
1992 

US$ 

IRItl(A,,lION I\IAN(,i(NI NI PRt)GRAM IN SUDAN 

Support f'or an irrigation managcment program 

in The Sndam. 

Ford 
Foundation, 

Ne:w York 

i-'X,(0 2.i m honi 338,225 53,193 

St,11'1lNuNxl..DY St'Fi i, Itm SL'..\ Ford 
Fou~ndation. 

450,00(10 36 months 71,802 

S.ippcicilary suipport for .atirrigation 
uIi.,rignicrit program ill tiheSudaJ. 

New York 

Sl'I'()I O ((illh.lIR- ivi A(:iIi, IN Ni I'. 

Support for II".\I to assist iv ( ;overnment 
of Nepal in dcvchoping pariiitiprlov programns 

fOr irrigatilo dtsclopmcni. 

Ford 
Foutndatio,. 

New York 

40i,0010 36 months 61,175 174,577 

"RFs I N MRNFi S IAI I SI( INI)MIN I France 84,043 24 months 124,006 124,006 

(;o\rlilllcili offIi ,.ctrot flld frt'staf'sccOldmclt. 

NAIIIINAI \W/Ol.SI II' (IN NtN(.(W\IRNMFI[NIAI 

()GNI,/, I )NS (N(;Os) 

Workshi p oi (lie Role ,,1Noigovcrnnicial ()rgain/la-
tions inl Irrigation I )cl'hpm.cni and Managcmcn. 

International' 

Labour 
( )rganizathon, 

Nepal 

4,997 12 monihs - 4,997 

POJIV I P1 I'.AA I O N IIJ(N 2,003 12 nmontls - 2,003 

IdcnlifiC,11,01 ,iftlk most cftjiCiii nd tltctis'c 
LICVC0plinit lcrnI ic tI risc basins, aMd 
protection1& .n al gsocrIn't )r . r 
L.1it t~l mcl;s ))l"rcscvo)ir . 

TANK C(\AMII SNs I[ms S IIm. Japan 19,341 5mon ths 2,360 19,341 

SItltdics ni illprovcmnct ()Iirrigation IllnllnaI llen 

in minor iank ,.Is.|dc s'sicins in the dry /.one fl'Sri lanka. 

IRII(A I (N M..xANI.\ilt N I Pill N St'iou I 

At'I IviI (IM I)SA) - ll ivot II 

USAI I), 
Washingtmo 

136,61 ) 11 months 49,210 87,409 

Project aiimd at supponrthin the ( ;ostX'llClli of'Sri 

L.ika'il s polic initiativ.s in Il" i-rigalion sc.tio r lmo gh .1 

pairtip.ip ,Y i) pproIlI t0 biilhliltg ptliiCy L01iiCIMINss Oln 
what shoutild be done os'cr theIlnxt decadc a.nd blCyol. 

"IntXdI, mc, ,hr.+~ Imd 
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ANNEX I ((Ol iflitt(l) 

Project Donor ledged )uration Cumulative Ependilure 
° aniount ependiture to 1992 

31/12/199!
Lis$ us$ US$ 

liui(;All()N SYSl rMS MANA(;IM-NI PrOJlj:r (ISMIP) USA!I), i90,718 58 months 1, 7,1±j 127,861 
Sri Linka 

Io aist LJSAI[)', Irrigation Svsteim, Managciernt
 
Projcct through ite dvich t 1114.1
inpIlljCerilerAtionI
 
of rest'arfl on key irrigation mnagcInctit qitlr.'stinis,
 

Aild t) ,rctrigghcn Si I iukan 1irni.1 ,.IAcity for
 
irrigation man.igcn,_int r,,.irth. lhis work v.ill build
 
OlIIll"s coliaboritive rclaiionihips witi Sri Iankan
 
irrigatioun-rclIcd rcscrdh iristituionS and agencis.
 

A( I ION Ri.Sra ii Pr(OSr IN B.I.\ N(GA;,\ USAID, 218,474 12 months 106,712 111,762 
IRi l ,Ai(IN SY I I M IN Ni IAI Nepal 

To provide ,iipporrt for IIM1',, action research
 
programi s,ith ti, I)cpartmient ofIrtigation ol'the
 
(;ovaricict o,f Ncpa in the Bangaiga Irrigation
 

SI IiNoi III-NIN(I NA IIiiNAI CA,\CHIT 10 i,'MuriOvI USAID, 2,000,000 22 months 69,231 265,927 
1I1n P1 IIF+RMAN I OF IiATI( Ai ION SYSiEMs IN Pakistan
 
PAKI.S IAN
 

To inprove the capacity and relevancy of water
 

imagctlleilt research inIPakistan.
 

Rid IIS Iin Ru(tu ri :rw.sPr()Jr.:F USAID, 134,007 4 months - 134,007
 
New Delhi
 

Io providtc overall Support and specific analyses
 
which, wiII be lhe biasis off [Ile design of the Ilnew
 

program to psuport participatory applroaches to
 
rcources man.1geieint cuirenlv entitled the Rights
 

ti Rc,ourccs Proj'ct. 

AI;Ir(IN IrNr (OF A SENIOR \WArir1 IANA(;[IFI-NT World Bank Sud.Pds. 30 months 180,637 129,210 
AI)Vi(wt, SUIAN GI ZIRtA BOARitlD 567,400) 

US$395,500) 
Support tor the appointmeint )Ia Senior Water 
Minagcncri Advisor to the Stdlan (;czira Board 
unter a World-Bailk-asristrCd rchalilitation project. 

,iJISUITTAI - ()51, 1.11 NAitY 2,636,368 

TOTAl - (O mRIAND ()M VII-iNTAIY 6,402,005 

In US dllar%unt.os, oihcrv..ie taicd. 
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ANNEX II
 
PUBLICATIONS 1992
 

GENERAL PUBLICATIONS 

International Irrigation Management Institute. 1993 Program & Budget. Colombo, Sri Lanka: The Institute. 52 p. 
(October). 

SERIALS 

International Irrigation Management Institute. A selected bibliography on irrigation management (Documents entered in 
the Irrigation Management Information Network database in 1990). Vol.4. Nos. 1 & 2. Colombo, Sri Lanka: The 
Institute. 15 6p. (March). ISSN: I015- 1680 

International Irrigation Management Institute. A selected bibliography, on irrigation management (Documents entered in 
the Irrig:,tion Management Inflormation Netw.ork database January - June 1991). Vol.5. No.1. Colombo, Sri Ianka: 
The Institute. 106p. (June). ISSN: 1015-1680 

PERIODICALS 

International Irrigation Management Institute. Annual Report 1991. Colombo, Sri Ianka: The Institute. 6 4 p. (October). 
ISSN: 1017-5954 

International Irrigation Management Institute. IIMI Review. Vol.6. No. I.Colombo, Sri Lanka: The Institute. 2 0p. 
(Junhe). ISSN:1 012-8318X 

International Irrigation Management Institute. IIMI Review. Vol.6. No. I.(Edicion En Espafiol). Colombo, Sri La'nka: 
The Institute. 2 0p. (November). ISSN: 1012-831 X 

International Irrigation Management Institute. IIMI Review. Vol.6. No. 2. Colombo, Sri La-nka: The Institute. 2 4 p. 
(December). ISSN: 1012-83 1X 

NEWSLETTERS 

International Irrigation Management Institute. FMIS. No. 10. N,_'wsletter of the Farmer-Managed Irrigation Systems 
Network. Colombo, Sri Lanka: The Institute. 24 p. (July). ISSN: 101 2-988X 

International Irrigation Management Institute. FM IS. No. 10. Boletin de laRed de Sistemas de Riego Administrados por 
los Agricultores. Publicado por el International Irrigation Management Institute. (Edicion En Espafiol). 24 p. (November). 
ISSN: 1021-0849 

International Irrigatio,1 Management Initute. FM IS.No. II. Newsletter of the Farmer-Managed Irrigation Systems 
Network. Colombo, Sri Ianka: The Institut. 2 4p. (I)ecember). ISSN:1012-988X 

Institu International dIManagement dc l'I:rig1tion . Bulictin du Rcseau hrigation Afrique de I'Ouest. No.002. Burkina 
Faso/Niger, West Africa. (June). 48p. ISSN 1017 I I OX 

Intern:tional Irrigation Management Institute. IMCI) News. Vol.3. No. I. Newsletter of the Research Network for 
Irrigation Management tbr Crop I)iversification in Rice-o,,scd Systems. Colombo, Sri Lanka. 16 p. (December). 
ISSN: 10 16-7927 
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ANNEX II (Con1tinued) 

RESEARCH PAPERS 

Basnet K. Beyond the Chadar and Chardiwari: Women in the irrigated areas of Punjab. Ldiore, Pakistan: International 
Irrigation Managcnent Institute. 3-,. (June). 

International Irrigation Management Institute. Advancements in IlI's research 1989-1991: A selection of papers 
presented at the Internal Program Rcviews. Colombo, Sri Lanka: The Institute. 2 74 p. (July). ISIBN:92-9090-144-6 

Baume, J.P.; II. Sally; P.O. Malatcrre and J. Rey. Development and field installation ofa mathematical simulation model 
in support of irrigation canal management. (October). ISBN:92-9090-158-6 

COUNTRY PAPERS 

Malaysia 

Valera, Alfredo and Nlohd. Nor Bin Hj. Mohd. Desa. Design-management interactions of Malaysia's Krian Irrigation 
scheme. Colombo, Sri Lanka: International Irrigation Management Institute. 92 p. (IIMI Countty Paoer - Malaysia 
No. 1). (September). ISBN:92-9090-14 1-I 

Pakistan 

Bandaragoda D).J. and (;.R. Firdousi. Institutional factors aflectilg irrigation perfornmanLe in Pakistan: Research and 
poliq, priorities. (olombo, Sri Lanka: International Irrigation Management Institute. 9 8 p. (IIMI Country Paper-
Pakistan - No.4). (August). ISBN:92-9090-154-3 

The Philippines 

Valera, Alfredo. Irrigation management for diversified cropping in rice-based systems in the Philippines. Colombo, Sri 
Ianka: International Irrigation Management Institlute. 9 0p. (IIM I Country Paper- The Philippines - No. I). 
(IDecember). ISBN:92-9(}90-142-X 

Sri Lanka
 

Nijman, C. Irrigation management processes and conditions: A case study of Sri Lanka's Walawe Irrigation Improvement 
Project. Colombo, Sri Lanka: International Irrigation Management Institute. 3121). (IIMI Country Paper - Sri Lanka 
No 8). (March). ISBN:92-9090-134-9 

WORKING PAPERS 

Vander Velde, vAwardJ. and Robert L.Johnson. Tubewells in Pakistan distributary canal commands: LIag;,r Distributary, 
ILowcr Chenab Canal System, Punjab. Colombo, Sri Lanka: International Irrigation Management Institute. 521. 
(Working paper No. 21). (May). ISBN:92-9090-161-6 
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Ktnper. M. and 1. Strosser. "'Ihc appopriatencs of.ana vatcr u lu ,,: it e0epI,, rmers: A case stu id IntheS [Ih iCS tit 
tFordwalt/l{.fster Sadiqia Area, itnj.i. l'akisuii, It I-Pak I )iSiision Paper 0. 38 p. (Septeinmer). 

\VaijijCe, F.( .vali nd I ).I. BIndaarig'da. '.lge .,11,lPiii'l IL'Iilttion ciittpiiiltt dirinig 1992 1l1stre pcriuod: Report ofa 
procss docItMtioi Stildv, l-IMI-ak I )isissiot Pap. No. 32 11. 

Ali Cxpert()%.'ld. ( le.'. SY'Stcti lot t" diagt,,osis of tak irritgatCd Sy',tCnt. A,.teasilt, Study. ( :lotmbo, Sri lanka: 
Inematiotl IhrigitiNn M\Vorlkitgaget'eti h:',ittte. 56 p. Pape:r No. 22). (1)cccitlr). ISBN:92 )090- 1'5-4 

PROJECT REPORTS 

r-c-Rest (:.I ) .J.Banldaragidla at td P. St rsSLeL es , . Progrcss repot N. I: Rhi 91/92 on lie tcc ticalassistance study 
T,'\liSl-Pak .top-basd irrigation operations it the N\X'[II. lahore, Pak.tisat: litrn|ational Irrigation Minagetitnt
 
htithlit. .- )p.(milte).
 

IIII Sri linka FItMd ()lratnonS. lropoScd ( ;()S 1/ ,SA+I) priject fIr Sharcd Control ofNaturil Resorces (S( ( )R):
 
,oloto,.Si I .ikai: lllIl, SI T(). xixv. Irp.(Fm.ttl
Icport itildcr LSAII)-IINII (Ci<ipcnn.litiv,\rctttetit:.X3.(i- 9-A­

(H0-20ii-(). (Sc,.Ttett.thetr).
 

11,\1l :); Irrigtiotn I )kp.irmcmt; lrrigation Matagcmcnti I )Iisiot: Ipartmcnttt ofAgitcithtirc aind L.itd
 
( ontti,,,ioers,I )'pttttetCt. 
 I).
lechnical AssitStudv (IA'1 I'ASf) 51(h8. Irrigation ,\l.tttagCIetttet and (rop
I )ivcrsithi.itott (Sri Latnka) -- Phasc I: Seasottal report --- Kirindi (),a. NMahm. 1901/92. ( otmbo. Sri Iatka: IIMI. 
SIT:(). ili, 8.3,).(((t,+bcl-).
 

lINI-SI IF '\gCIc\'. StUidsN):hvaweti I'eottoi . lttti,.I AssistMc ('A ]IiS() .",R).Irtititiot NI.tttgcmt adt Crop 
I )iCerilatiotth ( ,inI .tka - PhILse 11:SeisLttt report- tdi \\'ilav. .lm.hali : IINII.P)91/92. (Colombto. Sri I.tukm 
SIl( ). i\, 60). 

,\tir.ttda., S 'I.: liatt.ikkx ,\.Miit: I ).I. ( ;roenttdt atti N. Rab. Irigt ii, ilt_ 1.R. FK. t t.tgttt croip divcrsification 
ii d..Nottlt ( cntrl Provilc ofSri I .itka: litrt.niotnal Irrigati.n Mnagcn.',ict Inshiute. ( :olib, Sri I mka. 2161". 
(No\s cttcr). 

PROCEEDINGS OF IIMI'S WORKSHOPS & CONFERENCES 

Plnt, Shivi Raj: AlIrcdi \'ale'a and U jswal lIrilhtal, (lIs.). Proccdittgs tlth..'Natiottal Workshop ti l'ariciplttov 
MaIgMtcttet itl A tCI-.\ ltl.igcLd lhrigationi.t Scts it Ncpal. K.hmittttdij. NeIl. 29-30 April. )cprtmeit of" 
Irrigititm tld ItirertItMiott Itigatiot M.t.tigctct Intitiitc. Nepal Field ( )per.1tiots. 1p. (( )ctobcr). 
ISBN:')2-')(09( -18(-2 

l,.ulht.t, t'. \ .'. . 'r .tratd N R.1i.1 (Ald,,.) Pr,.ccditgtS |,fthc Natiinal \ork ltlo ott the RIL ,iN(;(). itt Irrigatiunt 
I )CVCotttt aitnid M.iigecmtt it Nepal. Jai,d.tkle. I AlitpLt. Ncpt.. 2)-30)Scptctthe. lttertttiotnal Irrigatitt 
Man.tgcacnt ItIttitte. Ncp.,1 Feld ( )peratiotats attd I '.iva-littithavi Netot k. 212p. (I ISBN:02-9)090- 181-(0 

Ititrti.tl Irrigation MaN.agecctt ItstittC. l'ricdig,.lthe \Workslhop tit llMIl-I dia (Ciollihorativ Rca Iitl 
Irrigation Mattagenmct. New I llti. Indi.t. 13--I-i [critarv. Coloik. Sri lank: le Instiltlc. 20-1p. (I)c-cettbcr). 
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Franca, Z.P.and P.Mlukuurarana. Report of the Workshop fr l'echnical Assistants on Performance Improvement and 
Stistainability ofIrrigation Systenrs under the Irrigation Sy'stIm Management Project. (Dcpartmcnt of Irrigation), 
Colombo, Sri Lanka, 2-8 September. 9 0p. 

PUBLICATIONS BY IIMI STAFF IN OUTSIDE JOURNALS, CONFERENCE PROCEEDINGS, ETC. 

,'\tw,:icilh, C.. ngemnt constraints on divtesificarioi in rice-bsed irrigation svstcns. InI Murty, V.V.N. and Koga, 
K. (I ds.). Soil and water enginecring fir paddy fi,:ldmanagement: Proceedings ofthe International Workshop on Soil
 
aid \'atr Engincering tiir IPaddv Field Management, 28-30 Janiary 1992. Bangkok, Tiliaiand: AI' . pp.3 4(--354.
 

Amaasckcra, N. L"nvirmnCIItal crIIlm;cCienccs ,n Watcr International, 8() :280-291.OIMcnik (Ganga )iversion. 

Amarasekara, N. lirviioniicnia[ conseqnriccs of major irrigatioo dvchtlncnt illSri Ianka: \ preliminary assessment.
 
Water International, 17(2):88-97.
 

;M.A. B1haiti and J.W.Kijne. Managemenr ii 
Palm ptresen t'd ait on Strategies fir Utilizing Salt AflcctcdlIands, Bangkok, ThIrailand, 17-

Asghar, .. ofsalt-afh'cted lands fir crop productio in Pun jab of'Pakistan. 
(he International Symnposiunmi 


25 I cllrtirrV.
 

BarldaragOda. 1). Javalissa. li porta ice of irrigat ioi polic Ir sustainrabiiiy, in Jan Feyei et al. (Eds.). Proccclings of tlie 
licrriila] (litc'rl.'ice PI iLI MIuagcrncit of" Irriga til Systenis as Rclated tor il Advariccs ill aiiiiig, Design, 

sair c, . iiii, ii her. Bldgitglirr:( ClltClisLai It.nI I U FVeridlgin 1I-17 Scptcr I.cuavrc for Irrigation Enginccring. 

Balidaragoilda, -) adt rop-based irrigatior illPaIistair: ctiirts ill.I. (" ( atcs-Rcstrcpo. Initial North-West Frontier
 
lrovince. london, UIK: (1 )1.2.11p. ((01)1 lrrigaltioi MNlarirageriert Netiwork paper 18).
 

*11, . SaIll. "ir 
td'irrigat iii1: ;applicarioni canal dc Kiridi O1Va, Sri I.ainka, (.oll.rarrs. No. 14, NlarcI-April. Sp. 

Bauic, J.P.;F. (icrairr: l'.( ). llaIcrrC;. I. I , tiodil ilfirnliaiquC pour L gCstion dcs ciMlaiu 

Biaunic, 1. F. crirain:; P .O. Malaterre: ..Rev and 1I. Sa1ly'. Utilisation d'urr mod]c irllfrriltriucpn hlVdralilue pour 
jirdlorc lagcst ior des callix dirrigatii : application ;allaral de Kirindi Ova, Sri laniL. Paper pcscntedl tlite 16th 
Iiirlopcln Regional (Conifitircc oil thIe FurnipeaniSirategy illIrrigation, I)rainrage aid Flood (Controlillthe '90s. ICID. 
Birdapcst, I Itlgarv, 21-27 lune. 

Biati, \l.A. aidl..W. KijiC. Irrigation nl;iagcirci porinital of paddy/rice producuonl illPunjab ofl'akistani. In Mirtv, 
V.V.N. Kog, K.(I'ds.I. Sil and vater crgiicering Ior paiddy fild managcicil: Proceetdings of the I rlcrniarional 
\Xotkslrl p oil Soil and \"'Wat" Frrgirec'rirrg ft PaIIv FiClI NanagMerri, 28-30 .airiyrv. Bangkok., "'lailartd: AI'. 
pp.35,q-3(,6.
 

I ,harri, I.ll. rird I.\,'. Kijnc. Nlanigent o~grorrd\s'atcr ilisirciiu i (;gC'; Branch. Ii Vlotnan, W.F. (d.). 5Ir 
iial I )rainagc \Woirkshtop: Suburtface I )raiiagtc oilProblematic Irrigaicd Soil.s-


'lc'mt-'ci'css, I.alorc,Pakistarr, 8-19 Fcbriar,. Vol. 11.I.lahorc Pakis~an: Iiternational Watcrloggirig aid Salinity
 
73 ;3 8
 

Inicrnait Srstainrabili\' antI (.(15t 

Research Ilisritlire (lW\SI1)p.3 - - ,. 

Bilitta, MI.N. Arrd IF.. Va ndc'r Veldc. .quiiyv of'\watcr distribution aloig secondary canals illPunii jab, Pakistan. Irrigation 
and )rainragc Svsierrrs. ((2: 6-_ 77. 
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Bhutta, M.N. and J.W. Kijne. Application of a hydraulic model for testing management decisions at distributary level. 
Irrigation Science, 13(I):15-20. 

Fuchs Carsch, M.; C. Nijman and R. Lemon. The research program of the International Irrigation Management 
Institute. In Diemer G.; Slabbers, J. (Eds). Irrigators and Engineers: Essays in honor of Lucas Horst. Amsterdam, 
Netherlands: Thesis Publishers. pp.33-50. 

Garces-Restrepo, C. and D.J. Bandaragoda. Modernized irrigation in Pakistan: The case of the Chashma Right Bank 
Canal Irrigation System. Paper presented at the 3rd Pan-American ICID Regional Conference, Mazatlan, Mexico, 9-11 
November. 

Garces-Restrepo, C. and D.J. Bandaragoda. La modernizacion del riego en Pakistan: El caso del sistema de riego de la 
margen derecha del canal Chashma (CRBC) Trabajo presentado en el 3er Congreso Regional Pan Amcricano del ICID, 
Mazatlan, Mexico, Noviembre 9 al 11. I5p.+ 'Tables. 

Habib, Z.; B.A. Shahid and M.N. Bhutta. The utility of a simulation model for Pakistan canal systems: Application 
examples from North-West Frontier Province and Punjab. A paper presented at the International Workshop on he 
Application of Mathematical Modeling for the Improvement of Irrigation Canal Operations, Montpellier, France, 26-28 
October. 

Kijne, J.W. Issues and options in design and management of irrigation networks: Tertiary level. Lecture notes for 2nd 
Mediterranean Conference on Water, Rome, Italy, 28-31 October. 3 8p. 

Lenton, R. Irrigation management strategies for the 21st century. In Schiller, E.J. (Ed.). Sustainable water resources 
management in arid countries: Middle East and Northern Africa - Special issue, Canadian Journal of Development
 
Studies. pp. 121-129.
 

Lemon, R. Presentation to the Consultative Group on International Agricultural Research, Washington, DC, 29 October, 
12 p. 

Merrey, D.J. Overcoming artificial institutional barriers: Linking farming systems research with irrigation management 
research. paper presented at the Asian Farming Systems Symposium, Colombo, Sri Lanka, 2-5 November. 

Merrey, D.J. and D.J. Bandaragoda. IIMI's mandate for institutional strengthening, linking research to policy and the role 
of social sciences. Paper presented at the Meeting ofCGIAR Social Scientists, ISNAR, The Hague, Netherlands, 17-20 
August. 5p. 

Murray-R st, D.H. Strategic and operational management in irrigation systems. Paper presented at the Expert 
Consultation of the Asian Regional Network ol Irrigation/Water Management, Bangkok, Thailand, 25-28 August. 

Murray-Rust, D.H. and D.J. Merrcy. Irrigated agriculture beyond 2000: Institutional adaptation and institutional change. 
Paper presented at the Strategy Workdop on Irrigated Agriculture in Southeast Asia Beyond 2000, Langkawi, Malaysia, 
5-9 October. 

Nijnan, C.M. Performance evaluation and control in water delivery decision-making processes: Who cares? Irrigation and 
Drainage Systems, 6(2):85-1 12. 

Pradhan, U. and K.C. Durga. Indigenous knowledge and organizational processes: Experiences and lessons from local 
Nepali irrigation systems. Paper presented at the Workshop on Indigenous Management of Agriculture and Natural 
Resources, Kathmandu, Nepal, 8-9 June. Winrock International, Kathmandu, Nepal. 
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Rey, J. and U.S. Wijesekera. Use oFa sitnulation model as part ofa management information system to improve tile 
operations oil an irrigation canal in Southern Sri Lanka. Paper presented at tile Workshop on Application of
 
Mathematical Modeling for tile Improvement of Irrigation Canal Operations, Montpellier, France, 26-28 October.
 

Rodgers, C. and M. Svcndsen. I)efining irrigation: What is and isn't. ICID Bulletin, 41(I ):61-72. 

Rosegrant, M.W. and M. Svendsen. Irrigation investment and Management policy for Asian food production growth in 
the 1990s. Forthcoming paper for Food Policy, IFPRI. 491p. 

Sarnad, M.; D.J. N'Ierre'; 1). Vermillion; M. Fuchs-Carsch; K. Mohtadullah and R. Lenton. Irrigation management 
strategies for improving the performance of irrigated agriculture. Outlook ol Agriculture. Vol. 21 No.4. l)ecembcr. pp. 
279-286. 

Small, L.E. antid M. Svendsen. A framework lor assessing irrigation performance. Washington, DC, USA: IFPRI. vi, 38 p. 
(IFPIT working papers on Irrigation IPertorm lce I). 

Svendsen, M. Asscssing ellcIs of policy change on Philippine irrigation performance. Washington, DC, USA: IFPRI. vi, 
2 4 p. (Working papers oil Irrigation lerfirmance 2). 

Svenlsen, M. Sustilinability in irrigated agriculture. Rome, Italy: IFAD. 8p. (IFP.) staff'working paper 10). 

Vander Velde, F.J. \'ater-induccd land degradation: SalinitV and roles for farmer nonitoring. Paper presented at tie 
Workshop ont Methods of cletsuring Sustainability through Farmer Monitoring: Applications to tile rice wheat cropping 
pati ern in South Asia, Kaimin andu, Nepal, 6-9 lay. 

Vander Vclde, L.J. Socioecimonlic ditabases: What are the prospects for elttecive Inter-IARC social science collaboration? 
A discussion paper for the neceting oftC(lAR Social Scientists, ISNAR, The Hlague, Netherlands, 17-20 August. 

Verdier, Jean. P.:&,entation generalc Lie ' i. I iper presented at i seminar on Water and L.and Laws in Irrigated Areas of' 
Africa and Madagascar organized by Centre d'1-tieCs juridiques et lPolitiques du Monde Africain, Kenitra, Morocco, 8-

II 1une.
 

Verdier, Jean. Manigetnent et perforilatces des prcritnitrcs irrigtics (fans les pays cl dveloppetiient; Prdsentation tie
 
l'Insitutt International tic Managenient tic 'irrigation. IPtaper presente'd at a seminar on 
Irrigation in the Year 2000: A
 
New Approach of' Irrigation in 
 France and in the Worid organized 1), the Association Fran Iais potur I'-tud tie l'Irrigation 
et dl Dra itntage, R6seau National xpdrhnicnatiaion cI )niontstraitiiton - HydranlIiqutie Agricole and Soci&t6 

lydrotechniqcuc tie France, Paris, Prance, 18-19 Noveiber. 

Vermillion, 1). Users' prspcctivs for panticipatory research atid dcvelopment. Paper prepared fibr tIle Meeting ofCG IAR 
Social Scientists, ISNAR, The Ilague, Ncthrlinds, 17-20)AilglIst. 51). 

\Wliayaratne, CM. Slstaitihbilits of"irrigatcd agricllttire -- An overview. Inaugu ra I]liehnie paper presented at tile 
\'orkshop on Siustainaiiliiv of Irriga ted Agriciuh tire, Sri L;uaiL Association Iiir tile Advancement of' Scicnce and the Soil 
Scicice Stocity of'Sri linka, (Coloibo,Sri linka, 18 Sepieinlher. 

\Viii-yiuratnt, C.L. hlistititionialitatioln oflparticipator, tllaiagcnletit: Sustatiabilit, frnierorganization.r Ivited theme 
paper presented at tIhe Asian Fm.ining Syvsicils Svtipositlini, (oloinbo, Sri LIan ka, 2-5 N niinber. I9p. 

Z\arteveeli, I!.Z. (;ender and irrigatiom n igeciicut: A tew IIM I prograi. PIaper presented at tile Intern ational 
\Vttrkshop till (ender (Concertnsin Rc, Fa:;ting, (iiing Iai, TIhailand, 20-25 ()ctober. 
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FELLOWSHIPS AND SCHOLARSHIPS 1992
 

Name Dates Case Study Location 

Ph.D. Research Fellowships 

Youssouf Dembdd August 1991 - Optimization of the Hydraulic Burkina Faso 
August 1994 Management of a Reservoir 

V. Muralidharan December 1991 - The Dynamics of Irrigation System India 
August 1992 Performance: A Comparative Study of 

Two Secondary Canal Reaches in 
Mahi-Kadana 

Akmal Siddiq March 1992 - Sustainability of Indus Basin, Pakistan 

August 1992 Impact of Groundwater Salinity 
on Agricultural Productivity 

Master's Degree Scholarships 

Amadou Allahoury November 1991 - Identifying the Causes for the Low Burkina Faso 
June 1992 Intensity of Dry Season Cropping in 

the Itenga Irrigation Scheme and 
Proposals for Improvement 

Anton van Essen October 1991 - Water Management in the Fordwah Pakistan 
and April 1992 Branch, Bahawalnagar Circle, Punjab 
Casper van der Feltz 

Visiting Researchers 

Gilbert Bassol July 1992 - Hydraulic Diagnosis of the Gorgo Burkina Faso 
May 1993 Irrigation Scheme 

Andrt- Da November 1990 - Contribution to the Diagnostic- Burkina Faso 
February 1992 Analysis of Two Irrigation Schemes 

in Burkina Faso 

Youssouf Diarra January 1992 - Hydraulic Diagnosis Burkina Faso 
June 1992 of the Itenga Irrigation Scheme 

Jean-Michel Mai6 August 1992 - Use of a Mathematical Flow Simulation Burkina Faso 
October 1992 Model to Study the Canal Hydraulics 

of the Itenga Irrigation Scheme 

Zachari. Zida July 1992 - Study of the Water Management in Burkina Faso 
May 1993 the Mogtdo Irrigation Schneme 

Mossi Abdou June 1992 - Soil-Plant Relationships on Niger 
June 1993 the Tillakaina Perimeter 
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Name Dates Case Study Location 

Kongo Gbiatene September 

February 

1992 

1993 

- Study on the Process of Integrating 
Nigerian Women into the Modern 

Agricultural Sector Situated along 
the Niger River: Case of the Tillakaina 
Perimeter 

Niger 

Yousoufou Hamani September 

February 

1992 

1993 

- Production of Green Beans on 

the Tillakaina Perimeter, Agro-
Economic Diagnostic Analysis 

Niger 

Zachari Issoufou June 

June 

1992 

1993 

- Diagnostic Research on Agricultural 

Techniques and the Hydraulic and 
Chemical Behavior of Soils on the Saga 
Perimeter 

Niger 

Fatima Massalachi September 

February 

1992 

1993 

- Integrating Women into Irrigation 
Schemes: Case of the Saga perimeter 

Niger 

Elector Sedar H.C. September 

February 

1992 

1993 

- Study of Cassava: 

Socio-Agro-'conomic Factors 
Niger 

Joseph S. Omotowoju September 

October 

1992 

1992 

- Effective Irrigation Management Nigeria 

Gilbert Ayariga October 

March 

1992 

1993 

On-Farm Water Management -

Impact of S and P Values on Water 

Scheduling 

Sri Lanka 

Arno Hiemcke October 

March 

1991 

1992 

- Program for Canal Operations Management 
Assessment (COMA) Computer Model 

Sri Lanka 

Jean-Michel Mah5 April 

July 

1992 

1992 

- The Roughness Coefflicient: 

An Indirect Witness to Observe a Canal? 

Sri Lanka 

Jolhn L. Meriam January 1992 To Evaluate the lilot Projcct Studies 

on Flexible Water Supply System 

Established in Sri Lanka 

Sri Lanka 

Emile Ndiaye October 

January 

1991 

1992 

- General Framcwork for the 
Efl.ctiveness Analysis of Innovations 

at the Kirindi Ova Project 

Sri Lanka 

Abdel Bagi Abdalla October 

October 

1991 

1993 

- Irrigation System Performance 

in the Rahad Scheme 

Sudan 

Flashim Ali May 

September 

1992 

1993 

- Water Performance along Minors 

in the Rahad Scheme 

Sudan 

Abdel Aziz Mohammed March 

February 

1992 

1993 

- Management of Field 

Course 'ABXX' in Rahad 

Sudan 
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IIMI SENIOR STAFF 1q92
 

(The ((o ntry, in the case of internation alyre( riited stall, is given in ili li(s) 

OFFICE OF Kuruppuaraichchi, Tilak Zwarteveen, Margrcet -

THE DIRECTOR GENERAL Research Associate (umil Jamary) 7he Neher/lmds 

Lenton, Roberto - Agentina Associate lxpert (seconded from the 

Director General Manor, Shaul -- Israel Directorate Gencral International 

Senior Irrigation Spcci;list (until Cooperation (I)(GIS), Ministry of 

Nx ctivela, ewaki 
Executive Secretary 

December) Foreign Afiiirs of the (; vcrnment of 
the Nctlhcrlalads) (from March) 

Mcrrey, Douglas - !.SA 
Actg. lecadcr, Performance Irogram FIELD OPERATIONS DIVISION 

RESEARCH DIVISION 
Murray-Rust, Hanimond - United Abevickrcma, Nanda -- Sri Lanka 

MNihtadullah, Khlalid ­
I)irector, Research 

Pakistan Kingdom 
Senior Irrigatioln Specialist 

I)ircor, Field Operations 

Abcrncthy, Charles -- UnitedA'I gdom Mutukumarana, ).  Ratayakc, Ranjith 
Senior 'Tchmical Advisor A Assistant to the )irector, FieldAsst. to the T raiing Specialist Operation s 

Amui ralsckera, Na! iniResearch Associate Nijrnan, Charles - 7le Netherl,tdsAssociate l'xpert (until March) Bangladesh 

Amarasinghc, Upali I Parker, Doald - IS11 
Research I)ata Analyst (froin April) Rc, Jacqucs -- *r ce Had, KonaglI ISi 

Associate Irrigation Specialist Iead, Bangladesh Field )perations 

I)assanaike, I alith 
Research Associate (from October) Samad, Nadar lakim, IA. 

Assistant to the I)irector for Research eonoatist 

Fri a, Zencte - Brazil 

Training Specialist Sonaasundaran, Vastimat l Rahman, Abdur 

Administrative )fflcer (from Adtinistrative Olfleer 
G;amaathigc, Anarasena September) 
Research Associate (front NIav) 

Svendsct, Mark --- uSA Burkin- Faso 
Gosselink, laulus I he Netherlawls Research Fellow' eIgotipil, .ean-(laItdC - 1r e 
Associate FUxpert (secontided En thtile IRegional Reptescttativc, \West Africa 
I)ireetorate General lnternational Verm1illion), lD,)tf;,LsIN -! ; Field Operalt ions 
Coopration (I(;IS), Ministry ol Irrigatiot Specialist 
Foreign AI7tiirs ofti he Government of 
the Ncticrliatds) (from Decemitber) liingaii, SKIhi 

\X'asittha Ktmara, W.A.U. Accotiiitatt/Adlioistrativc Olfier 

I leiaktlatra, HM. Rcscarch )flicer (from Augutst) 

Rcscirch Offlicer lPotivi, Aiidr-c- uic 
Wolter, I|lans - (,rmnaot' litlo'rItatiil itd ( :01tttlltitcattotts 

Itaktim, Jun -Japan Irrigation Specialist' Speciallist 
Asscie 1:lxpcrt (secotInded from 
Tropical Agricuture Research Center, Yash ilat, Shigeo -al/,,; Sally, I Iilmy - Sri l,,kaI 
lbaraki, Japai) Irrigation Specialist (friim April) Irrigation Specialist and Project leadcr 
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Morocco 

\"crdier, Jean - Frace, 


tItad, Morocco Ficld ()pcrations
 

Nepal 
Valera, ,Ali'ICLIO-- '174' P/i/irpilli 

Ilead, Neal Field (Operations 

Ilimrg, K.(. 

Rcscarchl ()ticcr 


IPradhii jiwal - ,/,,il 

Asst. Irrigation ;pccialist (from 

Joarsial) 

Ra 'valmlwihi, Uch 'Na 


Al fniiistrat ive OttLcr 


Shrcstha, S.R. 

Oice Managcr
 

Niger 

I.-swav, Kurt -Haq, 

Irrigation Specialist and PIojcct Leader 


Nigeria 


IPraihan, IPralhadIA -- A'17,1/ 

Irrigatio Spccialist and Projct Icader 


Batiri, AIh. Rabii AIuibakar
 
~uiral Sociulo ist 


( )lanrcwaju, M.S. 
Administrativc Assistant 

( nuolossoit] Joiseph S.()nlot)\viu, 
Agriclturc Engincer 

I FDRcscaIch 

Rcsc,'lu ,,\ssisiailu 

Sondangi, A.I. 
Rcscarch Assistant 

Philippines 

,anlnigaii, (clso 
\ccults intl Administrative ()fficer 

A, ., W\ 

ANNEX IV ((Con1tinued) 

Narino, Ma cli.a 

Research Assistant 

Sri Lanka 

\Vijav'aratim, (Ihandrasckcra M. -

SVi 1,114" 

Head, Sri L.anka Field Opcrations 

Abcvwsardcna, A.I ). 

Rcscarch ()fticcr (Wrom Decembiher) 


Aluwiliarc, larakrama
 
Rescarch 0)1lccr 


Ariv'aramtnc, II.R. 
Rescaah ()tt'LCr 

Irccr, Jcfcv-- INA 
Sil i 

Fkanavake Rama~siri 

Resc.hrJ ( )fticr 

Azhartl K. ­ ,mt,'s 
'cchnical Advisor, 
National Irrigan I chabilitati 

Project (NIRI) Ifronm August) 

r 
t 
Rcscarch ( )tficcr 

.lifla).ila, K.S tResearch Associate 

Kartin.scna, I I.A. 
Rcscairch ,,\ssociatc 

h~sch S.AI'Mt 
Maihcswarai, Kliiranjani 

( )lfiClc (froill I)cccntbcr) 

N;uhavakkra, ( Iii dr;isiri 

ICsc.1iil ,\su.o.ii, (lrioii I )cccmbcr) 

Percra, I.. R. 

Research 0 l(ticr 

SaktIliv'divcl. Ia.iisiiuus,--
Sciiir Irrig,ition Spccialist 

IIN1l Umitifa RetIJl Ioo2 

Samarakoon, l)harsharia 

Administrative ()flccr 

Solnur~lnc, l'.( ;.
lcscarch ()l(ccr 

U pasona, W. J. J. 

Rcsearch ( )filccr 

Withara, (htilwansa 
RcscIrch ()liccr 

Sudan 

iShalitquc, Muhammad S.- Ai'kistan
 
Heiad, Sudan IIld ()prations
 

Ali I)inglc, ,\oliaucd A. 

Snior Agriculural lconomist 
(firom Novc icr) 

Edward, M .1gdi 

Rcscarch ( o rdinator 

Haq, A'zliaril K. - l sb
 
rrigation Spcci.ilis .1nd Scnior \Watcr
 

N
Manigement Avisor
 
(transfe.rred to S I:( in ,A\igust)
 

Marvtd, Salih 
AssistahiA.A. 

PAKISTAN DIVISION 

Kijic, Jacob -- Ih, 1\r't/,'r/anr/s 
)ircctor, Pakistan 

aI.maMolhammadI, \ia.an\Iuiuod 
Irrigaion iginccr 

Anwai, liroon 
( ;cioral NIageau'cr, 

litUC and \diIdministratio 

IBalmr, Klitrshid 

gncFicld Rcscarcli inccr 

IL.druddiu, MohIAnuinad 
II,\I1 Pakistan \ssociatc 
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Bandaragoda, Jayatissa - Sri Lanka 
Senior Management Specialist 

Bhatti, M.Akhtar 

Principal Irrigation Engineer 


(;arces-Restrepo, Carlos - t.olombia 
Irrigation I'ngineer 

Habib, Zaighant 


Svstenrs Analyst 


Haider, SaCd I)aniyal 
Acci>untant 


Itlssain, Irtan 

Field ResearchIEngineer (until April) 


Khan, t akeen 


Field Research Engireer 


Kuper, Marcel - i'/eNeth'rlnds 
A.ssociate lExpert


Iirarr, 


Miranda, Sencni --1he hI'hdiimes 

Senior lrigation Specialist 


Relrna, (,aihiar 

(Civil ngineer (( ISSpecialist) 

trori Apr il) 


Rehnran, Saccd-tir 

Senior Ficld Rescarclr Economist 


Sit'dar, Alhnied Salcem 

Field Rexcarclr Engineer 

.Salccrn, ,\ lrhantmad 

Field Research Social Scientist 

SCdtr, Fad I lartif" 

Senior Field Research IldrFlogist 


Shahrid, liah Ali 

P~rincipal Irrigation I'nginecr 

Shhrrid, Siv'.ar 


Field Rescarch I Iydrogisi (l'roin April) 


Strosscr, Picrre -- France 

Agriultrral Fc ,nornist 


V.'n \Waiijen, tFrik -- "l/eNetlwr/l, s 
As cite :xpert 

.
 

ANNEX IV (Continued) 

Vander Velde, Edward J.- lISA 
Senior Irrigation Specialist 

Zanan, \ahatCCd-uz 

Senior Field Research Engineer 

INFORMATION OFFICE 

I~enahan James - 1hiitedK'ndom
 
Head, Information 

Dc Silva, Rarnya 
Documcentalist 

Fernando, K. Ninial A. 

Chief Production Editor 
Karunaratne, D.C. 

Artist/Cartographer 

Kururkulasuriya, Kingsley 

Editor 

Nanavakkara, Charith 

Cormputer Sen'iccs Manager (from 
July) 


Rabindranath, Susila 
Press ()fficcr 

Sontasndara n,Vasnithy 
Adntinistrative Officer (tratstrred to 

Research I)ivision inSeptember) 

Sri-NanomUoi, Shanthi 
Assisiant Iihrarian 

Stirtl, A. (C.MI.
lr ttlct ikrnager 

Uagiliya,Nargis 

\w'ritcr ( i rt Febrrary) 

\.ir Evck, )avid 
I)istributirr Manager 

Yapa, N. U. 
Ilead Iirarian 

PROJECT DEVELOPMENT OFFICE 
Fuchs-Carsch, Marian - USA 

Project Development Oflicer 

Blok, Sharmini 

Asst. Project )evelopment Officer 

FINANCE AND ADMINISTRATION 
DIVISION 

Goodman Jr., L)aniel C. - USA 
Director, Finance ."rdAdministration 
(uintitl tne) 

Abeysekera, laksiri
 
Actg. Director, Finance and
 
Administration (June to e)cember)
 
and Controller
 
Abayasekera, Mohan
 

'ravel and Conlfrence Coordinator
 

Abeysekera, Fred

Personnel NManiger 

Bahar, ()mar 

Personnel ( )fflcer 

Fkanavakc, Sornasiri 
Assistant Accountant 

Halvitige, (Gantiii 
Senior Accountant 

Nanavakkara, Charith 
Compter Seiccs MiantIager 

intormatiot Office in 

July)
 

Perera, K. S.C. 
Maintenance Figinecr 
Sanraraweerrh l),ra 

Manager. Administrative Services 

W'eerasekera, Sharii 

Mianager, Oftficc Supp.rt Systens 

\Xettasinglhe, Udava 
Butdget Off!'icer 

'.Bawdj* IIl'['I. undcr IhMI-IFIRI 
(Clabr.iiivc Prograii. 

-. Based I (olRIon) ucundnt front 
I 1II1). 
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Figure 9. - Comolsition ofIIAfIStaff. 

Associate Experts 8 
2% Professional and 

Management 101 
28% 

International 31 
8% 

Support Staff 227 
62% 

Total =367 
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Name 

[)r. Bryan Bruns 

Prof'lDavid Constable 

Ms. Ioan EI-Banha\,y 

Dr. l)ava Hlcwapathira na 

Dr. H. B. Kotagama 

Mr. B. Maier 

Dr. Elinor Ostrom 

Dr. Richard Palnicr-J oncs 
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ANNEX V
 
CONSULTANTS 1992
 

Country in which Mission
 
the Consultancy
 
was Conducted
 

Research Division 

Thailand 	 lo provide comments and stiggestions on the proposed 
Data Collection (buide (I)( (;) and the Comparative 
Database on Irrigators' ()rganizat ions am to provide 
suggestions for a comparative framcwork for assessing 
and falcilitating irrigation inamaenient transfer. 

tieMI training reamBangladesh 	 'Io advise the during a 3-day 

workshop on Srmcgic Planingirit ani VluIMan Resources 
I)Cvelopcntrn ill the Baiingladesi Agriculural 

1)CvClopllcrt (.orpra r i1. 

Malaysia 	 "'oadvise the IIMIl training tean during a week's
 
activities on strategic planning anrrd hun rl" 'CSO Li'rCO
 

dcveloprment for Bcsot and Kerian irrigation schemes in 

Malavsia. 

Sri Lanka 	 'To assist ill preparing background material for the Cairo 

\Vork.shop. 

Sri Lainka 	 "'o report i surstainabilitv of rice-based irrigated 
agricutural systcms: ( asc study ofSri Laka..I 

Sri Lanka 	 'lo draft a proposal to sursey IrrinCr artitudes no, existing 
planning iperar ott pr.)'t.dlr.s h1 ir-gat ion sNvstells, 
expectatios Iiar iIlpr0lVeiicrIr and *Ipplrpri.rrcrcss of 

coipuier software nianagenient stipplrt technology ili 
improvinig irrigation sysrt'i prf0IIIriillce. 

U.S.A. 	 "1"o obtairi .ddirioraf datal l affllid personnrl changes 
as a resul of"riian.gcinirtirarmfer ill . (l oiunbia River 

Basin Projc:t. 

Sri Lanka 	 T1o review conumieCrnrs ot ili'Il)aA ('ollccriorn (;uiidC 
India 	 (1)(:(;) on Irrigation ()rg;rizarioils. 

U. K. "1"prepare a report oirsci i ;rcdI issuesainIf devclOlpnit 

concerning grouiidwater Irrigation institunions and water 
markets in South, Asia arid ;I reseirclh methodology. 

1-- i - .. 11. ui MSt IA,,IMlNI IN'IlhlIii 
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ANNEX V (Continued) 

Name Country in which Mission 
the Consultancy 
was Conducted 

Mr. David Purkey Sri Lanka To assist IIMI develop a practical and effective 
India methodology for rapid appraisal of existing groundwater 
Pakistan irrigation systems, institutions, and their hydrological 

and economic performance. 

To provide guidance on locally practical methods for 
more intensive research on groundwater irrigation 
performance assessment. 

Dr. K.V. Raju India To carry out research on groundwater irrigation in Bihar, 

India. 

Dr. P.S. Rao Bangladesh To participate in a workshop to design a strategic 
planning and human resources development plan for 
Bangladesh Agrkiultural Development Corporation. 

Dr. P.S. Rao Malaysia To participate in workshops in Malaysia to define 
performance indicators for the managers of Kerian and 
Besut schemes, and to conduct a special training 
program on research issues for personnel of the two 
schemes. 

Dr. P.S. Rao Sri Lanka To revise, update and finalize a draft paper entitled 

"Review of Selected Literature on Indicators of 
Performance" for publication by IIMI. 

Ir. F.E. Schulze Argentina, Brazil, To work as a team leader in collaboration with Ing. 
Chile, Colombia, Armando Bertranou to develop an IMI Strategy and 
Ecuador & Mexico Work Plan for Latin America. 

Dr. Ganesh Shivakoti Sri Lanka To help revise the Data Collection Guide (DCG) in 

collaboration with Dr. Elinor Ostrom. 

Dr. Robert Yoder Philippines To assist in revising the Data Collection 
Nepal Guide (DCG). 

To organize an international workshop to be held in 
Kathmandu, Nepal, together with IIMI staff and to 
identify the decision criteria used to prioritize and 
allocate resources or support services among Farmer-
Managed Irrigation Systems in discussion with DOI and 
other related parties. 
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ANNEX V (Conlinued 

Name Country in which 
the Consultancy 
was Conducted 

Mission 

Mr.NI on taguC YuidClhman U.S.A To preirpaIca rcport cntitlcd "Projectcd Requircimcns i'r 

the lProduct onf lFod and ()thel.r Agricultural Products 
from Irrigated liands: I low (:an Thcv ,BeMt on a 
Sustai nablhe Basis?' 

Field Operations Division 

I)r. Peter Bloch Sri Lanka 'lo scrve as aTcam Member in the priparation of 
(iovcrnmecnt of Sri Ika Li"USA I) Proj,,:t for Shared 
Control ol'Natural Resources (S( )lR). 

Mr.I cinri lotmendil Morocco To enhance a Rcpo rt on thl frst ph ase ofthe "l'cssaouit 
Projcct and prparce it in a turmI suitalbic four puhlicatio 

in Frcnch. 

NIr. Ncil Fernando Sri Lanka '1o dc'celop a IPaper fir IIMI Internal IProgram Rcv'icw 
1992 on "Strngthcning National (Capacity­ a Rvicw 
of lIMIl's lxpcriece:." 

1)r. Gilbert Levine Sri Ltnka 'O sct'c as th (ihicf RcsOo.rcc PcrsoI aid a l'I'can 
N'crnlcr in tilepcplnatiotin ofa projccL cntitled "Riglhts 

to Rcsourccs." 

Mr.V. Muralidharan Sri Lanka l cxalin tilh rclatitishipibctwecnt cquity aild 

efficicncy' in irrigation syst iicr rtrmance and 

determine undecr what ctditions a tradc-off Ibctwccn the 

two is IIcecss;Ir'. 

Dr.C.R. Panalokke Sri Lanka To act as Sccrctr ,OfticSri lianki-IIl (:mostlltati vc 
(Cont'lllllttcc, aLid to0cotitrittc ( to e lrOjLct Oil 

Irrigation \laMagn'tmtt and ( rop I)ivarsifi:atiOn. 

Mr. l)avid Purkey Sudan 'loprepare Icclt iic.cl ,muatttictctS h. lW'rCrtiuttcc 
assc.titcitI of hliC\Vtitc.' Nilc l'tiping sctcme_'s. 

Dr. P.S. Rao Sri lank a pilc' crII \IIi tt'rtIl60r1-gr1t1 Rev'iew1 

19)2 ott "Sft-cgtlt.tng National (Capacity." 

Dr. S.P.F. Scoaratne India To ll, IlNIl-ltdiapcollabolr ing itinstititiotis ill'l'atil 
Nad Ito cOll'ct Mid *(].1v,CsOial Sciccc atd 
llialagctticttt-lItcd daLI. 
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Name 

Dr. Mark Svendscn 

Dr. Derrick J. Ilhoni 

)r. No rntan Uphoff 

Mr. I. K. Weerawardena 

I )r. I-lein \West 

t. A. \X/ida napath iralnal 

Ms. N. Gijsen 

Dr. Richard Plaliuer Jones 

Prof. G levine 

NIr..I. \Vind 

Mr. Seth lBcckertnan 

ir. .lll (;oltlile' 

Mr. \V.A.L.. Fernatndo 

Mr. Barry Hall 

. . . ... . .. 	 II Aminia Rteport. ..	 [[.. \I wQQ2 

ANNEX V (Conttinue(l) 

Country in which Mission
 
the Consultancy
 
was Conducted
 

Nigeria 	 [o assist in resource mobilization in I-lJRI3DA, Kano. 

Nigeria 	 To functiotn as member of liNl-Nigeria Review
 
Mission.
 

Sri Lanka 'O SerVC aIs a "call) c i emher ill the preparatioin of the
 

Government ofr'"i lkanka (( ()Sl)/LJSAII) lroicct f-or
 
Shared Control of NatUril Re uiceS (SOtR).
 

Sri Linka 	 To serve is a I'cai Mcnlehr in the i-parai on of the
 

G()S[.itJSAIl Project for Shared (Conitrolof Naturail
 

Rsoti rcc% (SC(( )R).
 

U.K. 	 To review and comment oil eiliIst draft ofthie SCOR 
Project Ipiper Md provide iinpuits to ilie project through 

LliiseussiOls ViIIth e I)ilrct' r, Field () lera tions. 

Sri Lanka 	 I o serve as a1 TeamtMNInembher ill the preparat ltoif the 
(;()SI./ULSAII) Project for Slaied Cotntrol otfNatural 

Resoturces (So(:()R). 

Pakistan Division 

Pakistan 	 Tl'o advise oit the applicaitions of (eo-Infbrmtion 

Systems ftr MIl's research inl P;akistal. 

Pakistan 	 To advisc il Water Market Studies and private tubewell 

developmient. 

Pakistan 	 To advise til the Iitltmenietitation oftt tree ongoing 

pr(gramiis. 

Pakistan 	 "Tici) ndiuct a irain inig iourse on (t'(-llnforlallattiot 

SvStells. 

Information Office 

U.S.A. 	 'I'o write script fo r I [Nl1 video. 

Sri L.aika 	 'i'o write Annual Report 199 1. 

Sri Lanka 	 'T'o cipyedit a ttiucripit entitled "Proceedings oftlhe 

IIM I-Intdia \lksllop." 

Sri Lattka 'TI prdiice-a video p''sentatitn. 

Pakistan 
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Name 

Mr. Sumith Meegama 

Ms.Renuka O'Kelly 

Mr. C.S. Ianasinghe 

Mr. K.P.S.V. Silva 

Mr. Raj Bhatia 

Ms. Wendy Dad rumez 

Ms. M.IP.R.Fernando 

Ms. Claire Francy 

Mr.Klaus Fussing 

Mr.P.A. Lucksh nan 

Mr. Declan Walton 

Mr. L. S. Wanigatunga 
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ANNEX V {Continutfd) 

Country in which Mission 
the Consultancy 
was Conducted 

Sri Lanka 	 To typeset IIMI publications, in English, Spanish or 

French. 

Sri Lnka 	 To copyedit and proof read "Tubcwells in Pakistan 

Distributary Canal (Commands: lI.agar l)istribttary, 
Lower Chenab Canal System, lubjab" by Ed Vander 
Velde. 

Sri Lanka 	 To copyedit and proiread "Moving Inwards Demand-

Based Operations inModernizcd Irri gation Svstems in 
Pakistan" by B da ritloda anod BaddrUdin. 

Sri Lanka 	 To copyedit the folloxving: Proceedings of the 

Privatization Workshop ild in Stdan, Fhw 
Measurements at Drop StructuIrCs fior Irrigation System 
Management in Sri Lanka, lPrceedings of the Tri-
Country Wo rkshop, and The "I'urningOver ofa Purnp 
Irrigation System ai:d Its Acceptance by Farmer 
Irrigators' Associations in the lhilippines. 

Other Offices 

Sri Lanka To test network version and other modifications to FA 
System, Payroll I rigrallli nd Budget (Oflice program. 

Sri Lanka International Recruitment {o liistiltlnt. 

Sri Lanka To provide interprctation and translatitonfnt i English 
to French at IINil's ( lien is'\'orkshop. 

Sri Lanka 	 To devclop bin-sketches for existing B3oard itCembers and 
review all IIMI approved G;overning Board minutes, and 

select and make reference to ihc key Board decisions 
thercin. 

Sri Lanka 	 TI"o complete the design fior tie I1. l hcadq artcrs 

building. 

Sri l.anka 	 1'o devcIp a data batse systcl tol terniaitnalr i 

recruitient. 

Sri Lanka 	 To assist in the preparati of" IINt's 1994I-1998 

Meditil-Tertlt Plan. 

Sri Lanka 	 "1"osupervise gardeners and p ro'vide job training at IINII 

headquarters. 

iI O,'N.II,", ',N ,MANA,,1I lInIl'rtENP1i, % 
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ACRONYMS AND SYMBOLS 

ADB/N Agricultural [)evclopment Bank of Nepal
 
AIT Asian Institute of lccuI flo ,lyg,
Bangkok, Thailand 
BNI Z Biundcsniniterium fir \Vi:tshafthe Zusmtma.ciarbeit (t itrnlany)
 
CABI Commonwealth Agriculure Bureau International
 
CCC F Caisse (CentralCtiC (Corporatio in i
iotniquc
 
CEMAGRI (Cutre National Li NlChiilac AgroitleC, Liil ( ;,nie Rural, des Faux et des Forts (France)
 
C(GIAR ConsultativC (r t lnteriatitital A611icithural Rescarch
 
C%I NI\IF (Citro Ihternacioial tic Mcjoramitn tie Maim '' Trigo
 
CNFARC Centre Natioiial LTIticS AgniioitlUC'iie tics Rgioiis (Claudes(Montpcllier, France)
 
I)ANII)A I}l:ish lutcrinational l.luipitcit \ssociation
 
)ID) I)epartment o ihrigmain and 1)rainagc lMli.i'sia)
 

lD)l IDepartment of Irrigatioll N pal)
 
I )SF [c)tticlwhctiefiiig 6 Ihuterlatioliale Ft,.vitllg ((G;rinatly)
 
IC (Xiinlt issioii of, tileti+iri ui ( tinlulliets 

t1'1Int tLLic I' q 

lV+°lSIl-I FR Lichle liid-[ta is TesIhcicit i Sn p6ric Cti Ivydranli 1 ue ct te I'Equipenwnt Rural (Burkina Faso)
 
FAO Food and Agriculturc ( )igmliititnu ohlic titcd Nations
 

1:1 FR 'colt iter-I tais 't tilpe Ctlet RuraI (()uagadotgOu, Burkina Faso) 

nt 
FNIIS [arncr-Nianagcd Irigation Ss'tcms
 
(;Iz ( ;cscll1sclhai flr i"'t'c iiis hc/iNC aicit'iii(( ;irnuauy)
.usan 

t-IJ.BDI)A Itadcjia Jana'ara Rivet lia iil I )ecv nteii i Aitihiority' (Nigeria)
 
IA,"S Iistit6ie ift'\grictitinrc anod Anlital .StiCumCt
(Ncpal) 
IAR titeruiatiit,al Agricutiral Rcscarch (Center
 
1.\lARDA litcrnal (7t'ntcr fu1rA10ri.hiural temicWt iilI )ry \reas
 
ICII) Internmatiial (Coinsiioi il Irrigat'iti1 iti lD)aiutage
 
II1I ) ltternatioimal (ciittr flr llcgiitti Nlit ltalill l)cvci0puCnt
 
II:AI) icriationial tintd lfur Agrictiiral I)cvcluptncit

IFP Il llntcriinal I:<od 1Polic v Rc'car-h 111,6111u1C
 

II( ) liternational liabour ( )rginilitioll 
hM\lPA( Irrigaiito Mlagemt.ntt lPolicsv Ad%ismir' (Commirtuittt'e (Sri ilnka)
 
INMISA hrrigatiou Managcimiet Policy Sutpporl ,\ctivit\' (.Sri L.anka)
 
IPlT'RII) internatiotnal lrotgriuit for 'lchTuilogy Research in Irrigation aind Drainage
 
IRRI 1i1tcrmiatium1al Rilc Rtc, RcAlI illttiuC
 
ISNIP Inigation S',tllns Nittagement'i l'riijt
 
ISNAR Inicrniioual Servite for omionallNt '\gricitural Research 
IUJ(N World ( mmmcriuiioitinn 
NARS Nationual Agrictlitt rC'ReseA tI SYS't'ilii) 
N( ;()Os Nonugovrt tl ()rgaiti/,!ini s 
NIA National~l hiltioin ,\dnintiaition (The Pihilipptines) 
N\VFI1 1 North-Wes t horntiicr hIovilicc 
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