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FOREWORD

In more ways than one, 1992 marked the “coming of age” of
[IML.

The mosi compelling evidence of the Institute’s maturity
is the scientific quality of the rescarch results presenced in this
year's Annual Report. Progress is particularly evident in
HMTI's work to compare and analyze experience across
different countries and locations, which has begun to yicld
valuable insightts for managers and policymakers. The rescarch
section of the report reflects our efforts to develop a program
that is both more integrated and more output-oriented than
that of previous years. Although there are still challenges to
overcome, M program has made considerable progress
towards achicving the standard of excellence expected of a
full-fledged member of the international agricultural rescarch
community.

Operadonally, the year was marked by several important
milestones. Findings with important implications for the
sustainability of irrigated agriculture worldwide emerged from
our collaborative rescarch with national agencies in Pakistan.
HMI gave significanc attention 1o developing reationships
with China, Egypt and Mexico, where the irrigated sector is
large enough for improvements in performance t have a
global impact. IIM1 also placed renewed emphasis on
environmental ana public health issucs, taking steps to shape
its future program in accordance with the prioritics cmerging,
from the UNCED meeting, Following the recommendations
ofa 1991 report, the Institute launched a global program to
investipate gender issues. Lastly, the Iastitute obrained TAC
and CGIAR endorsement i principle of its strategy and
medium-term plan. Both documents reflect IMI's intention
to capitalize on the opportunity, derived through membership
in the CGIAR system, to develop a coherent core-funded
program.

In the process of formulating iws strategy, [IMI made a
small but sigrificant change to the wording of its mission
statement: improving the performance of irrigated agriculture,
rather than the irrigation system alone, is now the focus of the
Institute’s work, Slight o the casual observer, this change is
part of an important evolution occurring throughout the
international research and development community. As the
Brundlang Commission noted in 1986, “Sectoral
organizations tend 1o pursue sectoral objectives and to treat
their impacts on other sectors ay side-efleets, taken into
account only if compelled to do so....Sustainable development
requires that this fragmentation be overcome.”™ By broadening,
its focus to irrigated agriculture, IIMI has playe its part in
breaking down these sectoral barriers. In so doing it hopes to
encourage similar moves at national level, where irrigation

ol the

This bullding hai been made avallab
a3 lts Headquarters
by the (E;M(nmcnl of §n1 Lenks
with the generous mlmiﬁ'cf'l
Governments il Canada and Switzonland
and the supgar of the Ford Foundatton,

and agriculre frequently remain the responsibility of
different ministries and institutions,

This shift in emphasis cannot but be reinforced by
HMTI's new membership in the CGIAR system, which will
enable it to form closer working relationships with
international crop rescarch institutes. Over the past year HHIMI
has acted 1o strengthen its links with IRRI, WARDA,
CIMMY T and ICARDA, as well as IFPRI and ISNAR. In
the longer term, the broadenced scope of rescarch at system
level — now encompassing forestry and fisheries alongside
agriculture — will allow HMI to forge new reladonships in all
three sectors.

A tangible symbol of IIMI's coming of age in 1992 is the
imauguration plaque that now stands outside the main
entrance to IIMI's new headquarters building. The plaque
was unveiled on 6 December 1992 by the late President of Sri
Lanka, His Excellency, Ranasinghe Premadasa, in a colorful
ceremony attended by HIMI's Board of Governors,
representatives of donor agencies and the Government of Sri
Lanka, and HIMI stafl. In its pleasant surroundings close to
the country's new Parliament on the castern outskirts of
Colombo, the building is a handsome gift o the Institute
from its host country, with the gencrous assistance of the
Governmenes of Cananda and Switzerland and the Ford
Foundation. From its new permanent homie, and with its
several field programs around the world, TIMI will be able to
tackle the challenge of its important mandate with renewed

vigor.

Wobols £, Lok

Roberto Lenton
Director General



IIMV's Research Results 1992

Derails of IIMI's achievements during 1992 are presented in chis report. The firse

section focuses on five themes of rescarch carried out by the Institute during the year. The
five themes are Performance of Irrigation Systems, Management of Water for Irrigation,
Insticutional Change and Policics, Farmers and the Farming Community, 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 will be
reflected in future Annual Reports and other IIMI publications, dating from this tme.

The Country Programs section describes [IMI's in-country 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

INTRODUCTION

HMI was established because there is a serious gap
between the potential and actual performance of
irrigated agriculeure. This gap is attributed o the poor
managernent of the technology available for
irrigation, and of the institutions and individuals
responsible tor its productive, sustainable and
cquitable use. AlLTIM s activities theretore contribute
in one way or another o the performanee theme,
which lies at the heart of the Institute’s mandate. In
recent vears, however, the Institute has realized thae
the topic is so importane that it merits a separate and

sizeable program of its own.

This it now has. Late in 1991, [IMI established a
task force to implement an ambitious program of
rescarch on the subject of performance and the
methods required to assess it This year's Annual

Report reports the program’s first year of operations.

DEVELOPING A CONCEPTUAL FRAMEWORK

Approaches to assessing the performance of irrigation
systems have varied widely in the past, leading to
ditticulties in comparing data across countries and
systems, One of the first tasks of the new program,
theretore, was o develop a conceprual framework and
methods that can be shared and used by [IM]
scientists, their partners in national rescarch SYSTenms

and other interested partics.

Toaccomplish the task, a joint project with the
International Food Policy Research Insticute (IFPR1)
had previously been launched, funded by the Ford
Foundation. Input to the development of the
framework was provided atseveral joinely sponsored
workshops, the third of which, on performance
indicators, had been held at IFPRLin 1991, In 1992,
the project completed its work, and the final version
of the framework was published (Small and Svendsen
1992).

Figure 1. — Inputs and outputs: Irrigation in the context of nested systems.
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@ Supply of water to crops
Source Smail and Svendsen 1992
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A salient feature of the framework is that it
distinguishes the hierarchy of nested systems within
which irrigation takes its place, and hence the differ-
ent levels aw which interventions affecting the effi-
ciency of irrigation can be made (see Figure 1). The
Performance Program has so far focused its attention
mainly on the two primary elements of this hierarchy,
the irngation (or watcr delivery) system and the
irrigated-agriculture system. In the future, it will pay
somewhat more attention to the links between these
systems and the broader ecconomic and social systems.

The Table at right summarizes the conceptual
framework developed. It illustrates the many choices
to be made in undertaking a performance evaluation
and the importance of specifying these choices
explicitly if results are to be comparable across systems
and over time. [t 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 burcaucratically
managed portion of the system. This class of assess-
ments is felt to be important for four major reasons:

B With investment in new irrigation systems
declining, donors and policymakers are anxious
to increase the efficiency of existing systems.

B The poincat which water is delivered to farmers’
ficlds usually marks the wransfer of responsibility
for irrigation from a group to an individual.
Assessment at this point makes it possible for the
group to evaluate its own performance.

B The assessment of irrigation performance in
terms of water deliveries mirimizes the
confounding influence of other, nonirrigation

variables.

B The point of waier delivery to farm fields is the
most appropriate one for linking two analytic
methods — the hydrologic model and the agro-

I

Outline of the conceptual framework for evaluating irrigation
performance.

Delineating Boundaries on What Is To Be Evaluated

A. System

1. Irrigation system only
2. lrrigated-agriculture system (including irrigation system)
3. Other systems (including irrigated-agriculture systein)

. Irrigation subsystems (system functions)

I. Acquisition 2. Distribution 3. Application

. Life-cycle processes

5. Maintenance
6. Support

3. Construction

4. Opceration

1. Planning
2. Design

. Geographic extent

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

2. Social basis

. Delincating Types of Evaluation: Concepts of Performance

Assessment

. Models of performance

1. Goal-oriented
a) Goals of socicty
b) Goals of external constituents
¢) Gouls of internal constituents

2. Natural system

. Rationale for assessment

1. Operational performance monitoring
2. Accountability
3. Intervention

. 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

. Source of performance standards

1. Internal 2. External 3. Relative

. Time dimension of assessment

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

Source: Small and Svendsen 1992,

.- INTERNATIONAL TRRIGATION MANAGEMENT [NSTITUTE
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cconomic model. Specitving water Hows at this
point can lead to significant improvements in the
ability to predict the agronomic and cconomic

conseqiences of alternative irrigation scenarios,

This framework provides a usetul coneeprual
basis for designing rescarch to evaluate irrigation
performance, and will be adapted turcher by LIMI o

facilitate future comparative studics.

ACHIEVING MORE EQUITABLE WATER
DELIVERIES

The unreliability of water deliveries to farmers ac the
tail end of the distribution nevwork is one of the
commonest problems aftecting irrigation schemes
worldwide. Often, the problem retlects not just the
scarcity of the water resource itself, but also its
profligate use by farmers in the head and middie
reaches of the scheme. These farmers habitually take

more than thieir fair share of water, frequently acting

illegally to do so.

The findings of an IMI project conducred in
collaboration with the Punjab Irrigation Department
(PID) in Pakistan have important implications for
improving the efficiency of water delivery to tail
enders. Long familiar with the problem, the
department had been considering various ways of
dealing with it. The project compared three possible
interventions: lining the canals with brick and mortar
to minimize seepage, desilting to improve the flow of
water, and improving the efficiency of canal

management illld Sllp&.’l\’ih‘i()l].

Lining proved the most expensive of the three,
costing some USS30 per hectare. HIMI's rescarch
showed it to be also the least effective. When brick
and mortar lining was introduced, water delivery
became less reliable than ic had been before, and even

declined in some canals. The major reason for 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 oudlets during the lining process so as to increase
the amount of water they would receive, In addition,
the poor quality of the construction meant that the
fining would be unlikely to last for more than a few

years,

Desilting proved much cheaper. Two difterent
approaches were adopted both of which led to
significant improvements in performance. The firse
followed the standard practice of desilting the entire
length of the canal, ata cost of about US$2.20 per
hecrare. This led o assignificant gain in the equity of
water supplies between head and tail users. The
second approach, proposed by 1TMI, was based on a
computer simulation of water flow that predicted
what would happen when only limited sections of the
canal were desilted. "The optimum theoretical trade-
off berween cost and performance gain was calcalated,
and was chen tested in the field. The caleulation v as
found to be correct, validating the model and
confirming its uscfulness as a management tool. The
cost of selective desilting, carried out by the PID,
amounted to only US$0.22 per hectare, and still led

to the virtual elimination of differences in water

T
B .
oy

-

Water theft occurs when farmers start to prepare land for rice cultivation.

deliveries between head and tail users. Although total
desileing may last longer than sclective desiliing,
increasing, the interval beeween interventions, analyses
suggest that regular, tocused desilting on the most
seriously aftected sections will prove the most cost-

ettective solution (see Figure 2).

Improvements achieved through desilting 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 farmers may
continue to help themselves to the increased supplies
of water at the expense of their neighbors downstream
(sce box below). If this happens, tail enders will be

just as badly off as before.

WATER THEFT: THE REASONS WHY

Farmers who steal water in the Punjab do so ata
specific time of the year and for entirely rational
reasons. [IMI's rescarch showed that cheft occurs as
soon as farmers start to
prepare land for rice
cultivation, normally in
June. Farmers are anxious
to ensure carly planting,
over as large an area as
possible, of their most
valuable crop, the long-
grained, scented basmadi
rice. This traditional
variety, with its good flavor
and cooking qualities, is in
high demand by
restaurants and other
urban consumers in
Pakistan. It also fecches a
high price as an export
commodity. Actcempts by
plant breeders to transfer

INTERNATIONAL [FRIGATION MANAGEMENY INsTIIUTE
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Depriving tail-cnd farmers of surface water forces them to use
more groundwater.

its quality characeeristics to modern high-yiclding
varicties have not so far mer with success. Henee,

yields are lower than for other rice varietics, 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 upper and
middle reaches are able to maximize both yields
and total production of this valuable crop. Water
theft is what makes them wealthicr than cheir
neighbors downstream.

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

Prascrsiana of Dooaneosy Svarpan
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into watercourses with those predicted under water

conditions when theft does not occur.

The equitable delivery of surface water is
important not only for the short-term productivity of
irrigation systems but also for their long-term
sustainability. Depriving tail-end farmers of surface
water torees them to use more groundwater. As this
declines in quality, higher levels of salinization occur.
In collaboration with national research groups in
Pakistan, the Performance Program corupleted
detailed studies on this problem during 1992, The
results are reported under Theme 5, Environment

and Public Health.

CUMULATIVE RELATIVE WATER SUPPLY: A
CONCEPTUAL STEP FORWARD

"The concept of relative water supply (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 culrural practices, in a given
command. The concepr can be applicd to both rice
and upland crops. Both groundwater and surface
water can be taken into account. ‘The values are based
on field observations and measurements at a
particular point in time. RWS is casy to caleulate, and
is a good indicator of operational performance. Bue if
it rains or if extra groundwarer is applied the day after
the measurements are taken, neither this water nor its
effect on subsequent canal operations is accounted

tor.

HMI scientists have, therefore, developed a
complementary concepe called cumulative relative
water supply (CRWS), which takes ijto account the
total supply of water to the crop over time. Whereas
RWS is useful for evaluating the ratio of supply to
demand aca given point in time, CRWS can be used
to evaluate it over an entire season. It can, therefore,
be used by system managers to monitor water delivery
performance on a continuous basis and to make any
necessary adjustments as the season progresses,
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THEME 2: MANAGEMENT OF WATER FOR IRRIGATION

information available to svstem
managers. Rescarch takes place
at two levels: acquiring beteer
bascline data chrough fidd
surveys, and developing (or
introducing) more efficient
means of processing daca, using
state-of-the-art computer

technology.

S AT

Waterlogging is a major obstacle to agricultural production in Bihar, India.

INTRODUCTION

HIMI's objective under this theme is to develop beteer
managenient svstems for water conveyanee, allocation
and distribution. This requires the study of wechnical
issues aftecting the matching of water supplies to the
water requirements of crops. [ealso requires an
understanding of the managerial capacity of agencies
to implement water delivery plans, and of the staffing
and other resource implications of different

approaches to operations and maintenance.

The relationship between the physical design of
an irrigation system and the management
requirements associated with itis complex. When
systems are designed without taking into account the
management requirements in different agro-ccological
or socioeconomic environments, performance may
fall disappointingly short of expectations, Symptoms
of this include unreliable water deliveries, inequitable
deliveries ac main, secondary and werdary levels,
waterlogging and low crop yiclds.

ML is developing various tools and approaches
to overcome these problems by improving the

6

BASELINE DATA

Conjunctive Use in Bihar:
Support for Management
Decisions

Farmers often depend on both
groundwater and surface water
to irrigate their crops. This so-called conjunctive use
complicates the delivery of surface water. If deliveries
are planned and implemented without regard for the
availability of groundwater, the results may be both
inequitable and damaging to the environmene,
depriving some irrigators of adequate supplies while
leading to growing problems of waterlogging and/or
salinization (sce Themes 1and 9).

Bihar State, in northern India, is a relatively
water-rich area. There are few salinizadion problems as
yet, but considerable waterlogging is apparent in arcas
where surtace water is supplied. Crop yields are far
below their potendal, and Bihar is one of the

coun [l’)"S pooreststates.

In 1992, IIMI began a new study in the Gandak
System of Bihar State to determine the extent of
conjunctive use — asking farmers exactly how they
irrigate cach field ac different times of the year. The
aim is to develop methods for detecting and assessing
CONJUNCTIVE USC SO AS [0 SUPPOrt management

decisions on the allocation of surface water. The study

ISTERNATIONAL TRRIGATION MANA SEMENT INVTHIUTE
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builds on previous work undertaken as part of a
comparative study across four states, carried out

mainly by Indian professionals (see page 44).

Initial indications are that the arca in which the
use of groundwater and surface water overlaps is
smaller than was originally expected. Farmers do not
invest in pumping up groundwater unless they have
to; in other words, unless the supply of surface water
becomes so unreliable that their livelihoods are
threatened. In most parts of the system undes study,

this situation has not yet arisen,

SMALL TANK IRRIGATION IN SRI LANKA:
FACT AND FICTION

Like that of other traditional practices

but they also provide local water supplies for
domestic use as well as for watering livestock,
raising fish and growing vegetables.

Some of Sri Lanka's tank systems date back to
abour 2,000 years. Following the collapse of the
country’s dry-zone civilization in the vwelfth and
thirteenth cenruries A.D. and the mass migration
of its people southwards to the humid zone, the
larger systems fell into disrepair. Many smaller
village tanks still survived, however, and continue
even today to meet rural people’s everyday needs

for warer.

Sporadic attempts to rchabilitate tank systems
began during the colonial era. Following

Figure 3. — Nachchaduwa Tank surrounded by small tank cascade systems.

and systems in agriculre, che study of —
small-scale tank irrigation is currently
receiving renewed interest (see box
below). With the sustainability of
modern approaches being increasingly
subject to question, scientists and
planners are turming their atention to
those of the past. By nature retrospective,

in the study of traditional systems they

Nachchaduwa Tank

run the risk of being romanticized. - \
- 1 _—
s [T
TANK IRRIGATION: — Vo [
l i ) \ THIRAPPANE
NEW LOOK AT AN OLD \ ! PROJFCT AREA
TECHNOLOGY ? \ \
N e . ) (

HMT’s host country, Sri Lanka, is also

home to some of che world’s most

ancient systems of irrigation — the so- R

- o
called tank cascade systems of the AN

island’s diy northern central areas. i "

These systems consist of chains of

interconnected small reservoirs sited at

strategic points in a watershed, often at
the confluence of two watercourses s/

(see Figure 3). The reservoirs are

TR

primarily used to irrigate rice ficlds,

ML HI | ev—

f

\
Anuradtapura
Thrarpane

Ao Wtk ior Dresovgeon
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independence in the postwar
years, these atteempts
continued on a modest scale,
but were largely overlooked as
the government wirned its
atrention to the construction
and management of large-
scale agency-controlled flow
irrigadion schemes, However,
the 1980s saw renewed
incerest in small-scale tank
irrigation as the supply of new
irrigable land began to run
out and the poor performance
of large-scale schemes came
under increasing cricicism, By
Tank irrigation has not
escaped this fate, having been widely hailed as a
sustainable systen that could, if properly managed,
improve the livelihoods of some of Sri Lanka’s
poorest people. The romanticism lies in che
assumption that a system thae worked well in the past,
when human population pressures were so much
lower, can meet today's greatly increased d-smands.
What is needed is @ good hard look at tank irrigation
systems to determine whether they can, in fact, be
improved through mere physical rehabilitation — a
common approach for improving the performance of
these systems, or whether the real causes of system
decline lie in the social and economic pressures that
havedong surrounded such systeems and that continue

to increase today.

"The basis for claiming a potendial for system
improvement rests largely on the rehabilitation of
individual tanks. This approach may improve local
water supplics, but itignores the hydrological
relationships within the warershed 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 anotier.

In 1992, [IMI faunched a collaborative project
with the Tropical Agriculture Research Center

Some of Sri Lanka’s tank systems date back to about 2,000 years.

(TARC) of Japan to investigate these issues in more
detail. The project had two components: a technical
one, designed to quantity water balance in tnk
irrigation systems on a whole watershed basis, and a
sociocconomic one, intended to investigate whether
small tank systems could he sustainably and cquitably

managed to meet the demands now placed on them.

During that year, the project’s scientists selected
rescarch sites and began data collection in the
Thirappanc area, part of the catchment area for the
Nachchaduwa Reservoir, in the Anuradhapura
District of north central Sri Lanka.

Initial findings confirm the existence of
hydrological relacionships at system level, However,
several features of tank systems make them more
flexible than canal systems. These include the

reladively short distances over which water is

water in farmers’ fields to a lower-lying part of the
system, 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 for the overall improvement of system

efficiency.

INTERNAIONAL [RPIGATION MANAGEMENT INnTTUTE



LARGE-SCALE SCHEMES IN SUDAN: THE DRIVE
FOR GREATER EFFICIENCY

Located at the juncrion of the Blue and White Nile
rivers, the Gezira is Sudan’s largest and best-known
irrigation scheme. Given the importance of the
irrigated sector in national tood production (see page
53), the government aftords high priority to
increasing the productivity of schemes such as the
Gezira. A project to assist the Gezira Board in its
ctlorts to improve the efficiency of water deliveries
ended in October 1992, It made over 20
recommendations, identitying several key arcas in

which ctficiency could be improved (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 of long-term data on
stream How as a basis for making chese decisions

would improve cfficiency considerably.

Water allocation is another area in which
insufficient use is made of available data. A fixed
volume is allocated regardless of the different crops
grown in different seasons. Allocations should be
based instead on the actual warter requirements for
specific crops. This should be tried out aca pilot
level, starting with whear, before being more
widely promoted.

Water deliveries were found o vary gready
between different areas of the scheme. Inequity
was attributed mainly o the breakdown of the
flow monitoring and measuring system, 1o siltation
and weed growth, and to inadequate maintenance.
The original project design had not provided for
flow measuring devices at the distributary canal
level. These devices should be installed.

A great deal of water — up to 40 percent of the
requirement for wheat, for example — is lost from
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tarm-level watercourses due ro “dead” storage. Better
usc could be made of this water by installing small
pumps te irrigate higher-lying areas,

The night storage system introduced over half
a century ago has lost its relevance, as farmers in
most arcas have started to irrigate during the nighe.
Night storage encourages silting and weed growrh.
These problems could be avoided by reverting to
the continaous irrigation practiced in the project’s

carly days.

Water use cfficiency 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 obrained in 1990-91. Low plant density was
identified as a major factor contributing to low

vields.

To institutionalize the interventions recom-
mended by the project, a Water Management Advi-
sory Unit was set up within the Gezira Board. The
project’s final report made several reccommendations
for strengthening this unit. To wind up the project, a
workshop was organized to present and discuss ies

findings and recommendations.

VILLAGE IRRIGATION IN BURKINA FASO:
ORGANIZED CHAOS

Burkina Faso's village irrigation schemes have evolved
around small damis originally used for watering
livestock and meeting human domestic needs. They
are managed by farmers” organizations, with technical
support provided by parastatal agencies. Under a
project begun in 1991, HIMU is investigating wavs of
improving water storage, conveyance and distribution
at five village locations. At two of these, Mogtédo and
Itenga, diagnostic research was completed during
1992, und reports were written up and submitted to

the government.
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The research revealed the sociocconomic pres-
sures that so often undetlic technical shortcomings in
the delivery of water supplics. In both systems, the
reservoir represents the nucleus of local cconomic
development. Besides irrigated agriculture within the
official coramand arca, it permits a host of other
activities, including fishing, livestock production and
opportunistic cash cropping. The "atter leads to the
proliteration of unauthorized plots on canal reserva-
tions, around the reservoir and, during the dry scason,

even within the reservoir ieself.

The simultancous use of canal flows by too many
farmers leads to low discharges and longer periods
required for irrigation. It also leads to water shortages
during the dry scason, contributing to low cropping

meensieies.

Farmers” organizations and government agencics
appear powerless to change matters. The land tenure
system, whereby the state expropriates and redistrib-
utes land within the irrigation system, discourages
farmers from investing, in their land and developing
it. State-imposed tenure also conflices with traditional
land rights. The size of allocated plots is too small,
and competition for labor from rain-ted agriculture

defays important tasks such as planting and weeding,

During, the rainy season, government support
services tend to concentrate primarily on the supply of
sceds and fertilizers, paying litdle attention to system
management and water use. Sitpport services are
considerably reduced during the dry scason, leading,
to difficultics in obtaining credit, seed and other
inputs. There are also problems of storing zid
nmarketing surpluses. Under these conditions, farmers
seek to minimize risk, favoring subsistence crops over
potentially more profitable cash crops which enail a

higher inidial investment.

At the saart of the project, almost no
management information w s available for cither
scheme. IIMI has, therefore, gathered bascline data,
starting with accurate lists of the farmers using the
schemies. This information has been shared with the
agencices and farmers” organizations concerned.

10

COMPUTER APPLICATIONS

Speedy access o up-to-date information is crucial to
the improved management of water deliveries.
Computer technology offers new opportunities to
improve the storage and processing of data, and so to
support the routine tasks of irrigation managers. In
many instances, standard commercial software can be
used, such as database management systems,
spreadsheets and geographic information systems.
Aleernatively, specitic applications, such as simulation

modecls, can be tailored to meet specific needs.

IIM1 is currently testing computer-based
methods and tools mainly at its field sites in Sri Lanka

and Pakistan.

Diagnosing Decision-Making Problems

During 1992, the first draft of an analytical
framework for diagnosing weaknesses in the decision-
making process of canal managers was completed (see

Figure 4).

The framework tlustraces the interactions
benween the physical infrastructure of a main canal,
and the people who operate it. The lateer can be
divided into two categories — those who take
management decisions, and those who implement the
decisions. [n addition, cach system has three basic
management functions — a “command” function, in
which decisions are made and implemented; an
“observation” function, in which information is
gathered on such topics as infrastructure and
hydraulic behavior; and an “evaluation™ function, in
which performance indicators are added o the overall
analysis. 'The combined outcome of the observation
and evaluation functions modifies the decisions made
at the command level.

The framework serves as the basis tor defining the
teres of reference of computerized management
information systems. Having decided what kinds of
information need to be collected at what points in the

system, managers can then identify the methods that
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can be applied to analyze the information and, where
appropriate, the tools required for system simulation.
"They can also assess the operational implications of
introducing the system — the number and type of
measurements to be taken, the communication
facilities needed, and the hardware requirements.

In 1992, the framework was successfully appliced
for the fist time, using the Kirindi Oya Scheme in
southern Sri Lanka as a testing ground. To encourage
use of the framework clsewhere, IIMI made a video to
document the appiication process.

Following the diagnostic phase, a data collection
and communications network was set up, using
messengers and a display board in the engineer's
oftice. This brought immediate savings in water,
estimated at approximatcly 10 percent over previous
years during the 1991792 season.,

To address the problem of data acquisition and
I 1
storage at field level, a study has been launched to

Figure 4. — Main canal management.

design and test a low-cost water-level data logger. The
irst prototype of the logger, made by Sri Lankan
researchers at the University of Peradeniya, has now
received laboratory testing. Te will be field-tested at
Kirindi Oya during the 1993 scason.

Flexibility: Counting the Cost and Assessing the
Feasibility

Designing irrigation schedules involves a trade-off
between the flexibility required by farmers, on the
one hand, and the labor costs and managerial
capacitics of agencics, on the other. Again, computer
technologies can assist in identifying an appropriate
balance. A new model for this purpose, the Canal
Operations Management Assessment (COMA)
model, was completed in 1992, Tt enables managers
to caleulate the labor inputs and other resources
required to operate a given schedule, with a given
irrigation infrastructure. The generalized version of
the software program, together with a users” manual,
will be available from 1IMI headquarters in 1993,
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THEME 3: INSTITUTIONAL CHANGE AND POLICIES

[IMI and its national partners have launched a project to study
experiences in irrigation management transfer to farmers.

INSTITUTIONAL CHANGE

Introduction

In the rush over the past century to expand the area of
irrigated land for agriculture, governments worldwide
have constructed thousands of expensive irrigation
systems, spending roughly US$15 billion each year

on irrigation development since the 1940s. By 1989
there were about 233 million hectares of irrigated

land in the world, 73 percent of them in developing

countries.

At the start of the 1980s the tide of expenditure
on new irrigation development began to wane. Partly,
this reflected a general decline in public-sector
investment, which fell out of fashion as belief in

12

market forces gained ground. Bue the main reason
was the acute shortage of funds experienced by
developing countrices as their debts mounted and the
terms of erade turned against them. With the prices of
many agricultural export commaodities falling, further
investment in infrastructure to grow those sume
commodities made little sense. In addition, amost
everyone involved in irrigation — farmers themselves
as well as system planners, engineers, crop scientists
and government policymakers — felt disappoineed
with the performance of state-run irrigation systems,
which showed rapid deterioration from both an
infrastructural and an environmental point of view;
they were also disappointed with the levels of
productivity that fell well short of planners’ targets.

The result has been the widespread adoption,
during the late 1980s and carly 1990s, of policies to
transfer all or part of the management of irrigation
systems from government agencies to farmers

associations.

Irrigation management transfer involves a host of
complex issues. For a start, dramatic organizational
changes may be required in irrigation agencies whose
management and staft must accept and adape to cheir
new roles. Cutbacks in staft, and changes in
responsibilities for those that remain, must be
successtully managed. So also must the change from a
direct, “hands on™ manageraent style to one in which
the agency sees itself primarily as a supplier of services.
New training in service functions may be needed.
And as if dealing with these internal changes were not
enough, government agencies may, in addition, be
required to find ways of encouraging the development
of local management 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, I[IMI and its national research partners
launched a project to study experiences in irrigation

INTTRRATONAL Tkt A Ton MANAGEAENT INsTIU
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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 are to analyze and compare the various
approaches taken and the changes in irrigation
performance that result, with a view to producing a
synthesis and guidelines for policymakers and others
engaged in planning and implementing management
transfer programs.

What Is Management Transfer?

IIMI defines irrigation management transfer as “the
transfer of responsibility and authority for irrigation
management from the government to nongovernmen-
tal endities.” This may or may not include the cransfer
of ownership 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 examples of the total transfer of
small-scale systems. Those of India, Nepal, the
Philippines, China and Sri Lanka illustrate the
transfer of the distributary levels of large-scale systems,
with responsibility for main canals being left in
government hands. Countries such as Mexico,
Colombia and Madagascar have launched programs
to transter management to water users’ associations,
with farmers gradually increasing their share of
responsibility, starting at ficld level, then moving to
the distributary and finally to the iain canal levels.

Transfer of management 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 of corflicts.

Transfer may be accompanied by the
privatization of other parts of the agriculure sector,
such as the supply of agriculeural inputs and
marketing services. This is the case in Senegal, Sudan

and Nigeria.

It nonan Ciawar ann Pot s

What Are the Benefits?

Managed properly, irrigation management transfer
can bring rapid gains in the efficiency, productivity,
equity and sustainability of irrigated agriculture. An
example tfrom Nigeria demonstrates these benefis (see
box below). Management transfer can, of course, also
bring important savings in public-sector expenditures.

MANACGEMENT TRANSFER:
NIGERIAN FARMERS RFAP THE BENEFITS

IIMT’s field research in Nigeria started only in early
1992. Already, however, there are encouraging
signs that the introduction of joint management in
the project arca is gathering 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 themsclves 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 KRIP — cutting costs by
well over 50 percent. The system'’s tail enders, who
had previously suffered acute warter 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’ assoctations.
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What Needs To Be Studied?

In its scudy of management transter, [IMU s

addressing four broad questions:

B Whatare the impacts of transfer on water
defiveries and on the performance of irrigated

agriculture?

B What key legal, policy, infrastruciural and
institutional issues must be addressed to ensure
SUCCess?

B What changes in the roles of agencies and farmers

are needed to support suceessful transter?

B What kinds of transfer processes and self-
management models work best in different
cnvironments?

Information Exchange

So rapidly is the process of irrigation management
transfer occurring that it is vital to exchange research
results quickly if effective use of them is to ba made
by others.

For this reason, in 1992, an entire issue of the
IIMI Review was devoted to a preliminary analysis

14

In Nigeria, IMI has assisted in the formation of water users’ associations,

and synthesis of experiences in
f che field. Toincludes a lead
article that sees out the issues,
initial findings from the [IMI
case studics, and further
information drawn from the
literature. Experiences in such
B countrics as India, Indonesia,
i China, Sudan, Mexico,
Colombia and Nepal are

compared and contrasted.

Case Studies

The best-documented experience

of managen.ent transfer
currently available is that of the
Columbia Basin in Washington State, USA (sce box
below). A monograph on this experience was
complered in 1992, and is due for publication in
1993 (Svendsen and Vermillion 1993).

A GRADUALIST APPROACH: NEGOTIATED
CHANGE IN THE COLUMBIA BASIN, USA

The Columbia Basin Project is a large one,
covering over 225,000 hectares and extracting
some 2.6 million acre-feet of water annually from a
dam on the Columbia River. By 1986, US$1.687
billion had been spent on the construction of the
dam and irrigation facilities, and of 2 6.5
thousand-megawatt hydroclectric power plant.
The US Bureau of Reclamation, responsible for
developing the project, negotiated construction
repayment contracts with the irrigators before
water began flowing through the canals in the early
1950s. Irrigation fees were also paid for annual
organization and management costs, and for a
capital replacement fund.

[rrigation was managed initially by the Bureau,
but, in accordance with a longstanding Bureau
policy, negotiations were begun to transfer
responsibility to three irrigation districts (users’
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associations) during the carly 1960s. Farmers were
interested in management transfer chictly because
they wished to keep irrigation fees low. They tele
they could achiceve this if they gained control over
the water resource and its management,

Negotiations were successfully completed by
1969. The chicf obstacle to agreement was how to
redeploy the Burcau staff made redundant by
transfer, whose status as civil servants guaranteed
them security of tenure, In the end, more than 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 cither retired or were transterred elsewhere

in the Bureau.

Each district now has between 2,000 and
2,500 water users, who clect a Board of Directors
to oversee policy and guide districe managers,
Water is distributed according to demand, subject
to availability of supply, scheduling constraints and
willingness to pay. Delivery is cut ofFif farmers do

not pay l'h(.‘ir ‘L‘CS.

The Burcau displayed considerable
adaprability, absorbing much of the shock through
successful reorientation of its activities. During the
late 1960s, it cut back heavily on construction and
took on new functions, including the management
of wetlands, the development of fisheries and the
monitoring of wildlife and water quality. In other
words, the Bureau was successtul in identifying
new roles suitabic for long-term public-sector
involvement, while divesting itself of other
responsibilitics best handled by the private sector.

HIMT’s case study found no evidence of
negative impacts on cither productivity or the
environment as a consequence of management
transfer. Farmers” yields, already on an upward
trend when transfer was implemented, continued
to rise thereafter. The quality of services received
by farmers did not deteriorate. Despite minor
fluctuations, the equitable and timely distribution
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of water continued. Transfer appeared to have
facilitated technical innovation, notably the
introduction of sprinkler irrigation,

Sonrces: [IMI Review 002), Novembe 1992; and Svendsen and

Vermillion, 1993,

The social, political and economic environment in
which irrigation management eranster takes place often
differs radically benween developed and developing
countries, The study of the Columbia experience
brought these differences into sharp reliet, revealing

some of the factors that mav be critical for success.

Perhaps the mose significane ditference is the
speed with which cransfer is implemented. In the
Columbia Basin, management transfer had always
been a clearly articulated policy. 1o was familiar to all
participants, and regarded by them as inevitable, In
addition, it was negotiated and introduced only
slowly. In contrast, driven by sheer financial necessity,
many developing countries are pushing ahead rapidly
with their transfer programs, sometimes with liede
appreciation of the difficulties involved and wich licle
awareness of the experience gained in other settings.
The situation in Sudan provides a classic example of

this (sce box on page 106).

Other important differences concern che support
available from the country’s fegal system, In the
Columbia Basin, lawyers were instrumental in the
satistactory conclusion of negotiations. Strongly
developed professional services of this kind are often
notavailable in developing-country settings, or are
too expensive to be used by farmers” associations. In
addition, laws regulating the use of water by different
groups and sccrors (such as industry and tourism
versus agriculture) may cither be poorly enforced or
lacking altogether.

A third imporant difference concerns the ability
and willingness of farmers to pay new charges for the
provision of water and other services. Farmers in the
Columbia Basin, wealthy compared to those of most
developing countrics, had always paid an irrigation

fee. Resource-poor farmers in developing countrics,
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on the other hand, are often faced with a major
additional financial burden when transfer is intro-
duced. They may see no reason to pay for services and
inputs previously provided free of charge, and whose
delivery is, in any case, often highly unreliable. Why
start to pay for water you ase not likely to get?

THE “BIG BANG” APPROACH:
ACCELERATED PRIVATIZATION IN SUDAN

[rrigation management transfer in Sudan is taking
place against a background of far-reaching political
change. The frontiers of state involvement are
being rolled back in aimost every sector, reversing
the 1968 nationalization of the cconomy, now
widely blamed for stagnation and inefficiency.
Government agencies involved in irrigated
agriculture are rapidly shrinking; some have been
abolished altogether.

In large-scale schemes such as the Gezira and
Rahad, 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
channcls 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 staft. By the end of August, only 500
remained. All small-scale schemes were to be under
private management by the November 1992
cropping scason. Farmers had two options: self-
management, or management by private holding
companies. Larger-scale schemes are expected to be
taken over by commercial companics, somewhat
more gradually.
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Farmers interviewed by [IMI were enthusiastic
about self-management but unsure whether they
could operate schemes efficiently without at least
some support in the short term. They were anxious
to avoid contracts with commercial companies
where possible because of the large share of the
harvest demanded in return for the services and
inputs provided. Farmers had litde 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.

Source: 1IMI Review 6(2), November 1992,

The experience in Sudan stands in fascinating
contrast to that of the Mahaweli Authority of Sri
Lanka. If the wholesale dismantling of government
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 are ready to catch the ball and run wich it. The
Mahaweli experience presents the opposite case: a
gradualist approach that has so far failed because the
main agent of change — the agency itself — has not
been subject to sufficient external pressure 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 the agency itsclf.

In 1992, lIMI completed a report on this
experience (see box on page 17). The report examines
attempts at devolution in three systems of the
Mahaweli Authority: System H, a relatively new
settlement scheme; Uda Walawe, an older scheme;
and System B, another of the relatively new schemes.
[t compares these attempts with experiences ina
group of older schemes that come under the auspices
of a different government agency.

INTERNATIONAL TRRIGATION MANAGIMENT INvTITUTE



The Govermnent of Sri Lanka is firmly committed to the policy of participatory management

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 of participatory management of
irrigation. Several successful experiences with
agencices other than the Mahaweli Authority
demonstrate that devolution to farmers can work.
[ndecd, the country has become well-known 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 unsuccessful. In System H, efforts date
back to 1979, when a formal program was
launched to organize turnout groups for training
purposes. In the mid-1980s, these were
complemented by the establishment of distributary
channel organizations. But in both cases these
groups were scen by farmers as merely an extension
of the Authority, with limited functions and no
real autonomy. They fel they were being
dominated by agency staftf and larger farmers,
whose interests they served. Research by HIMI in
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the mid-1980s came to the
conclusion that no effective
farmers’ organizations existed.

Failure in System H was
attributed by some observers
to the inability of new settlers
to form effective
organizations. But the
Authority also manages an
older scheme, Uda Walawe,
where its »xperience has been
no beteer. Sporadic attempts
were made to form
organizations in 1980-87,
but these soon disappeared,
primarily because the
Authority was unclear about
the organizations’ objectives
and senior management was not supportive, A
further attempr in 1988 also failed, again for want
of clear objectives and a long-term plan. In this
instance, farmers 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 discontinued at the request of agency staff.

Experiences in System B again reflect the
reluctance of some agency officials 1o allow the
involvement of a nongovernmental organization. In
addition, the appointment of special outside
organizers to serve as catalysts in the formation of
farmers’ organizations was considered unnecessary.
Despite the lack of success in other schemes, agency
staff felt 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 the creation of self-
reliant, responsible farmers’ organizations.
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IIMTI’s study concludes that the hierarchical
structure of the Mahaweli Authority creates and
maintains the relationship of dependency between
settlers and agency staft. Ateempts to launch
participatory management approaches within the
existing structure have so far been unsuccessful. A
special unit was recently set up at its head oftice to
promote farmers’ organizations, but it has minimal
resources, no clear mandate and few community
organizers on its staft, and is not integraced with
the rest of the Authority's management.

There is growing awareness that more
profound changes are necessary. Consultations in
1991 resulted in proposals to consolidate the
Authority, remove overlaps and redundancies,
decentralize responsibilities, reduce the number of
field-level officials and shift from control to service
functions. Late in 1992, the new leadership of the
Authority’s operations launched an ambitious
program to promote farmers’ organizations, but it
remains to be seen whether this initiative will meet
with the success that has eluded previous efforts.

Source: Merrey, 1992,

Once of the problems in the Mahaweli case is that
the policy of reform has not so far been sufficiently
radical. It the objective had been the complete
transter of managerial responsibilities, rather than
mere participation, the pace of change mighe have
been more rapid. Similarly, changes to the Authority’s
mandate, only now under consideration after all else
has failed, might also have increased the chances of
success at an carlier stage. The Aurhority's resistance
to change forms an intriguing contrast with the
adaprability shown by the US Burcau of Reclamation
in the Columbia Basin case, in which a policy of
management transfer was written into the agency’s

mandate from the outset.

Conclusion

The conditions governing the successful transfer of
management functions in the irrigation sector are

complex. When irrigation management transfer is
introduced too rapidly, in settings where the legal
framework and institudonal arrangements are
insufhiciently developed, ic carries the risk of
reinforcing existing inequity and transferring more
control over resources to those who are already
relatively powerful and wealthy. On the other hand,
burcaucratic inertia and existing power structures can
all too casily thwart the transfer process when a more
gradualist approach is adopted. Changes in the
mandate and culwure of the responsible agencies may
need to be introduced atan carly stage, preparing the
way for a shift in atticudes and a subsequent
reorientation of activitics.

POLICIES

Introduction

Important though it is, management transfer is only
one amongst an array of complex policy and planning
issues aftecting the performance of the irrigated
sector. Examples of these other issues include the
development of national land and water resources for
irrigation, technology generation and dissemination
for the irrigated sector, the profitability of trrigated
agriculture, conservation issues, and strategies for
rchabilitation and future investment — to name buta

few.

Getting the policy environment right is crucial
for the productivity, sustainability and equity of
irrigated agriculture. And, in an increasingly complex
world, it is important to adope a holistic approach to
policymaking — one that takes all the issues into
account. No amount of institutional reform will
increase the output of the irrigaced sector if the
market prices received by farmers for their surplus
crops remain too low. Coherent planning for the
irrigated sector depends critically on incorporating the
viewpoints of the different disciplines and interest
groups concerned. Perhaps the most important
ingredient of a holistic approach is thac it should be
participatory — consulting with and listening to the

INTLENATIONAL TRRIGATION MANAGLMENT INsTITUTIF
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wide range of people who must make and implement
policy as well as those whose livelihoods will be
affected by it.

Supporting Policymaking in Sri Lanka

August 1992 saw the completion of a 2-year process
of policy analysis, discussion and reformulation under
the Irrigation Management Policy Support Activity

(IMPSA) in Sri Lanka.

This project, which involved a complete policy
overhaul of the country’s irrigaced sector, adopted a
participatory approach throughout. Farmers, agency
staft, policy analysts and specialists in research and
development sat around the same rable, discussing
issucs on which they often held widely divergent
views. The aim was to reach a consensus that would
make the subsequent implementation of policy easier.

The IMPSA initiative owed its origins to the
conviction that farmer participation in management
was the key to increasing the efficiency of the irrigated
scctor. Among the many experiences in strengthening
farmer participation gained by government agencies
in the past decade, some had undoubredly been
highly positive. A forunt was needed to analyze the
factors conducive to success and to plan future

direcrions.

The complexity of the institutional landscape in
Sri Lanka — the country has “more irrigation
institutions per hectare™ than almost any other — has
been a serious impediment to consistent and coherent
policymaking for the irrigated sector. An
interministerial and interdisciplinary committee was
needed o tackle this problem. Accordingly, the
[rrigation Management Policy Advisory Committee
(IMPAC) was established under the project in June
1990. Chaired by the Secretary of the Ministry of
Lands, Irrigation and Mahaweli Development, chis
20-person committee included the Secretary of the
Ministry of Agricultural Development and Research,

Instrrernonar SHaneGE aND Poticies

the heads of the departments and agencies under the
two ministries, as well as representatives from the
policy and finance ministrics.

Whercas the task of IMPSA was to promote the
involvement of a broad spectrum of public- and
private-scctor organizations in determining fueure
irrigation management policy, that of IMPAC was to
seek agreement among the concerned agencies and
ministrices on the policies and policy measures to be
recommended to the Cabinet. "T'his two-tiered process
of consultation has worked well, ensuring both broad
consensus building and adequate filtering before final
proposals are put to senior politicians.

The output of IMPSA over the 2-year project
period has been impressive. T'en project papers, 51
working papers and 8 special reports were prepared
by a working group sct up by the committee, For
cach paper, a series of workshops was convened to
elicit the input of farmers, ficld-level officials, middle
managers and representatives from the private sector.
Each paper was reviewed by a smaller working group
of IMPAC, then by the full commitee, to reach
agreement on its contents before being submitted o
the government. The first policy paper provides an
overall vision of the future of the irrigation sector,
while subsequent papers flesh out the details.
Recommendartions and guidelines are provided on
such topics as farmer management and the transfer
process, operation and maintenance, and performance
monitoring. One paper proposcs far-reaching changes
in the mandare, staffing and organization of the major
implementing agencies. Another provides an overview
of future water resources policy, a useful exercise in
view of the national water resources planning process
scheduled to begin shortly.

Several lessons that may be relevant to other
countries enierged from the IMPSA experience. They
are summarized in the box on page 20.
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LESSONS FROM THE IMPSA EXPERIENCE

M The process can create consensus on major
policy issues and a sense of ownership of the

outcome.

B A broad overall vision of the irrigated sector
created at the outset serves as a useful common
ground during the subsequent more detailed
(and ditticult) negotiations on specific issues.

B Including policy implementors and water users
in the plzlnning process ensures realism in the
setting of targets.

B Links with senior politicians should be

sufficient to retain their commitment, yet not
too demanding on their time.

M The process should take place in the context of
a clear policy framework for the agriculture

sector as a whole.

B Wichourt institutionalizadion it is difficult to
monitor the changes set in motion and to
ensure a continuing commitment to change,
once the project has ended.

Two disadvantages:
B The process is time-consuming,

B 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 tarming community are the
users of irrigation systems. As users, they comprise
many groups with ditfering interests and, particularly,
with diftering degrees of aceess both to the water
provided through the system and to the land irrigaced

by it.

For many tarmers, irrigated land is only part of
their farm, with the resute that interventions in the
irrigated arca must take into account the impact on
the rain-fed arca. Efforts to improve the planning,
design and management of irrigation systems must
also take into account the needs of such groups as
women and landless laborers — frequently
disadvantaged by current power structures in the local
community. In villages where new irrigation schemes
are planned, the interests of existing land users, such
as migratory pastoral groups with traditional riverine
grazing rights, have also to be considered. Finally,
migration to urban arcas aftects the efficiency of many

systems, reducing labor availability and, in some cases,
disrupting water supply schedules.

Farmers are not only the users of an irrigasion
system. ‘They arc also, increasingly, its managers. The
study of systems that have traditionally been managed
by farmers is, therctore, a key topic under this theme,
The performance of such systems takes on added
significance in view of current moves to privatize
state-run irrigation systems in many countries (see
Theme 3).

Other socioeconomic topics studied under chis
theme during 1992 include gender issues and crop
diversitication. Initial diagnostic studies were
completed in several countries, notably in Morocco

and Niger.
FARMER-MANAGED IRRIGATION SYSTEMS

Farmer-managed irrigation systems cover large areas
and a vast number of beneficiaries in many countries

Dopesanesan o tnoss Masiaoiass Issioen



The area devoted to farmer-managed irrigation is expanding rapidly in many
countries.

throughout Africa, Asia and Latin America and the
Caribbean, Improving their performance could bring
substantial benefits in terms of the alleviation of
hunger and poverty in the local farming community,
with important secondary ettects on overall cconomic

growth.

HNMI's main rescarch objective in this area is to
find ways of strengthening government assistance to
farmer-managed systems. Activities undertaken so far
include the establishment of a neework, the seteing up
ofan advisory committee, the publication of a
newsleteer and dhe organization of various workshops,
serminars and conterences. The mose important
conclusions reached during this initial phase are

summarized in the box below.

GOVERNMENT ASSISTANCE TO FARMER-
MANAGED SYSTEMS: SOME LESSONS LEARNED

The preliminary findings of 1IMD’s research on
farmer-managed systems have imporeant
implications for future investments and cfforts in
this area. They are that:

W Assistance to farmer-managed itrigation is
much more cost-cftective than assistance to
agency-managed systems,

Farstins asp o Fawssiea, Cosenengs
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% W Policies and laws regulating
ﬂlrmcr—mnnagcd irrigation are
often underdeveloped or under-
enforced. Greater clarity and
stronger laws on rights to water
and on the authority and responsi-
bilitics of water users” associations

are particularly needed.

Ditterenc types of water delivery
systems — diversion, storage,
groundwater and surface lift —
require ditterent approaches to the
planning and delivery of support

services,

W T'hearea devoted o farmer-
managed irrigacion is expanding
rapidly in many countrics as a resule of man-
agement eranster and development of ground-
water irrigation.

Invesement by users is vital to suscain irrigation
infrastructure and is more casily achieved
through farmer-managed systems than thiough
state-run systems,

The rehabilitation of farmer-managed systems
requires different design and construction
criteria from tho:.2 used in more technically
perfect (but often less socially acceprable)
agency systems.

Government efforts to develop local water
users’ associations should be based not on a
standard model but on a case-by-case diagnosis
of locally needed management functions.

Key constraints to the effective delivery of
services to farmer-managed systems often lie
within government agencies, which are fre-
quently averse to participatory approaches, late
in supplying inpus, evasive about budgets, and
generally unresponsive to local needs. With
their greater emphasis on farmer participation,
nongovernmental organizations often have an
advantage over government agencies in the
development of farmer-managed systems.

2
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Growth of a Network

[nterest in IIMI's neowork on farmer-managed
trrigation systems continues to flourish. The neework
grew seeadily during 1992, and now links about
1,300 members in 75 countries. [t continues to be an
important medium for the exchange ofideas and
experience, having published vwo further issues of its
Newsletrer in 1992, bringing the total to T issues
since 1988. A Spanish edition of the Newsletter was

launched during the year.

Two New International Data Bases

During 1992, preparations were made for developing
a data base on irrigators” organizations based on field
and houschold surveys. The aim is to make the data
base relational — that is, to generate information
enabling eventual conparative analysis at subsystem,
system and river-course levels. This will allow the
factors conducive o effective performance to be

idendified.

Data collection instruments were designed and
reviewed by 15 experts outside [IMIL By the end of
the vear the instruments had been revised and were
ready for field-testing. Data collection will start in
Nepal and Sui Lanka in 1993,

The surveys will clicit detailed
information on management perfor-
mance, including sources of income for
the organization, success rate in the
collection of water fees, sanctions for
nonpayment, causes of disputes over
water deliveries, effectiveness in manag-
ing contlict, accounting practices, and
so on. This information will be comple-
mented by more general information
on the performance of irrigated agricul-
ture as a whole, including trends in
family farm income, in crop yields, and
in various environmental parameters
such as level of water table, degree of
soil salinity and prevalence of waterlog-

ging.

centuries.

t
t

Also during 1992, work began on the develop-
ment of a data base compiled from secondary informa-
tion available from the IIME library and other sources.
T'his data base, which will complement the field-based
one, will include information on 67 variables related to
the social and political context of farmer-managed
systens. o will enable rescarchers to explore the
relationships between such factors as system sive,
authority of management, technology used for water
delivery, and performance. Data on over 400 irrigation

systems worldwide are already included.

Once completed and made aceessible to users,
these two data bases will be an important asset to
HMI rescarchers and their national partners, enabling
many different variables relating to the performance
of farmer-managed systems to be compared and

analyzed.

Case Studies

Hard evidence on the performance of farmer-man-
aged irrigation systems is scarce. Much of the infor-
mation currently available is ancedotl, and chere has
been a tendency to romanticize — depicting farmer-
managed systems as invarially more efficient than

state-run ones.
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Nepal is a good country in which to study the
performance of farmer-managed systems. Tes men and
women have designed and operated their own
irrigation systems for centuries. [Inadditior, many
systems built by the state have, in fact, been “trans-
ferred™ to farmers by default, due to the inabiliey of
the government to provide inputs and services. Ieis
estimated that around 70 percent of irrigation systems

in Nepal are now managed by farmers.

Past rescarch in Nepal has shown that
performance does, in fact, vary considerably. Some
farmer-managed systems are highly productive,
cnabling three irrigated crops to be grown each year,
with a total output of more than 8 tonnes per hectare
(Yoder 1980). Others are performing far below their
potential, due to poor physical infrastructare and lack

ofastreng users” association,

In 1992, 1IMI launched a study in Nepal,
comparing the performance of a large number of
farmer-managed irrigation systems in two districts in
the west of the country. The aim was to generate a set
of data that would serve as a basis for improving
government support services to such systems,
especially to those performing less well. This
participatory study involved farmers as part of the
study team. Farmers were also represented ona newly
formed nongovernmental organization, involved in
the study as a potential supplicr of advisory services.
Also in 1992, IMI concluded a detailed study of the
performance of the Chhattds Mauja Trrigation System,
in the Terai plains of southern Nepal. The inical
results of this scudy are already available (see box

below).

THE CHHATTIS MAUJA SYSTEM:
ADAPTATION TO ENSURE GREATER EQUITY

Flash floods during the monsoons make two
maintenance activities vital to the efficient opera-
tion of the Chhatds Mauja System: annual
desilting of the main canal, and the rapid mobiliza-
tion of labor and materials for emergency repairs.

Fuosies asn na Foaee, Covar oy

A well-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. The commitee
appoints a system-level leader (meth mukbtivar)
responsible for daily operations along the main
canal and for the keeping of records. He is assisted
by a messenger, to ensure the rapid exchange of
information and the mobilizadon of labor when
needed. The organization has a writeen
constitution, sctting out the rules governing both

operations and maintenance.

The system provides an interesting example of
how a users” organization can serve simultancously
both to apply the rules and o adapt them in the
interests of greater equity.

Water allocations were origmally set in
proportion to the area of land irrigated. The same
basis was used to establish the requirements for
providing labor for the maintenance of the main
canal. Tt was reported that, some 20 to 30 years
ago, cach branch canal was required to send one
person for canal maintenance for cach day that
maintenance work continued for cach 17 hectares
irrigated. The term used for this person-day of
labor was £ulara. Since the share of water a branch
canal was entitled 1o was in the same proportion as
its labor requirement, the water allocation became
known as “so many kulara of water.” The word is
now used interchangeably to refer to water
entitlement and labor mobilization. If a branch
canal does not send labor for main canal

maintenance, it loses its entitdement to water.,

In recent years, jungle has been cleared and
new land brought into cultivation in the upper
reaches of the system, increasing the demand for
water. Percolation and scepage losses in such arcas
are high, adding still further to the increased

ourden on the system.

As aresul, the lincar refationship between area
irrigated and water allocation no longer exists.

-
(9%)
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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 delivery
according to area irrigated. Most were larger than
proportional delivery would allow, suggesting that
water requirements for farmers’ crops were the de

facto criteria used to decide allocations.

Villagers from cach branch canal may decide
that they need more water, but whether they get it
or not depends on the executive committee. The
committee’s decision may be deferred to a general
meeting at which cach branch canal is represented.
Ifa change in water allocarion is approved, a
corresponding change in the labor requirement is

also made.

Changes are made by the meth mukhtiyar and
the messenger, starting at the head and adjusting
the flow into each branch canal as they move
downstream. They are assisted ac cach branch by
the branch canal leader and farmers from thac
branch. The branch leader may be asked o sign a
statement to the effect that the adjustment is
acceptable, and chat chey will not try to increase
the flow.

Due to siltation, the discharge is continually
changing. However, itis 1p to the farmers of each
branch to chieck and inform the central commiteee
if they feel maintenance action is needed. There is
a fine of Rs 200 to 500 for stealing water from the

main canal.

Thus, instead of implementing fixed rules, the
organization tries to respond fairly to changing
demand. The increased demand for water ac the
head end has meant less water for il enders in
recent years, a sicuation apparently condoned by
the executive commiteee, since it allows larger

branch outlets than those dictated by area irrigaced.

Yeton several occasions during the 1992 season,
the chairman instructed the meth mukhdyar to
make adjustments in favor of lower branches, and
even assisted him in making them.

24

Labor requirements have been adjusted to
reflect the increased inequity berween head and il
enders. It was calculated chat che head branch is
now required to provide 1 kulara per 10 hectares,
while the tail-end branch supplies 1 kulara per 48

hectares.

"The slow 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 tha this pressure is being etfectively
applied through the users’ organization,
Othenwise, the head branch would have been able
to capture the extra water it required without
formalizing access by adding more kulara. The tail-
end branch has similarly adjusted to reduce its
costs of belonging to the system, but nevertheless
continues to provide its agreed share of the labor.
"The near total compliance by cach branch canal
with requests to mobilize resources for
maintenance suggests widespread aceeprance of the
current rules for operating and maintaining the

system,

Source: Tiwari and Yoder, 1992,

Chhattis Mauja provides an example of a farmer-
managed system that performs refatively well. Mean
yields estimated in the course of the IIMI study were
3.7 tonnes per heerare per scason — well above the
present national average of 2.5 tonnes for irrigated
monsoon rice in Nepal and close to the target yield of
3.8 tonnes per hectare setin Nepal's irrigation master
plan. The system shows what can be done under
farmer management when scrong local users’
associations are in place and the strains and stresses on
the system are not too great.

This picture forms a marked contrast with
systems that continue to be run by the state.
According to a recent ccononiic survey, lack of timely
repair and maintenance of canals, lack of proper
management of water in farmers’ fields and uncimely
and inadequate water supply during the planting
season are major problems in such systems.

Briviusanonan Ieksanon MansGeaiNg [Nstn



Aware of these defects, Nepal's Deparement of
Irrigation has launched a program to strengehen
farmers” participation in the management of state-run
schemes. The program is an important preparatory
phasc of the country's management transfer policy.
HMI was requested to assist in implementing the
pilot phase of the program, using the Banganga
[rrigation System located in the hill country as a
testing ground. Launched in May 1991, this
collaborative project with the Department of
Irrigation was completed in July 1992 and a final

report submitted in August (see 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 cffectiveness of farmer-to-farmer
training as a tool in spreading participatory

approaclies.

At the start of the project, water users” groups
existed only in name. An initial survey identified
lack of eftective group leadership, conflicts berween
users, the absence of communication between
agency stattand farmers, and the agency’s style of
management as the main problems. Closely
associated with these were infrastrucearal defects
and the untimely and unreliable supply of water.
Sotue infrastructural improvements had been made
undet a previous development project, which had
also drawn up a management plan. But the plan
had not been implemented and, as a result, the
tasks associated with operating and maintaining
the system were cither poorly performed or

neglected altogether.

[IMI staft felt ic importanc that the system’s
farmers and agency staff should sce for themselves
the benefits of self-management. So they took
selected farmers and the system’s manager to visit

Eakstiss s onn Fapree, Connienny
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two large, well-managed irrigation systems in the
Terai plains. These visits motivated the farmers
from Banganga to reactivate their own water users’
associations. They also convinced the system
manager that such associations could play an
effective part in management. During che
following year, 13 associations were strengthened
and reconstituted, covering an average area of
2,000 hectares each.

After defining their responsibilities, the new
associations set about their main challenges:
tackling the neglected task of maintenance and
preventing the theft of water. 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 a major problem, and a
weed expert was hired to provide advice. To
prevent regrowth and improve the flow of water,
two types of canal lining with gravel were tested.
Each association introduced and imposed Faes for
the violation of rules. By the end of the first year, a
reduced level of vandalism of control 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 resolution 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
supplics has led to earlier planting, more crop
diversification, and the improved protection of

crops from grazing cartle,

The achievements of the Banganga Pilot
Project were shared and compared with
experiences elsewhere in Nepal ata 2-day
worlshop organized by the Deparoment of
Irrigation. An important output of the workshop
was a set of guidelines on the introduction of
participatory management.

25
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Perhaps the most important lesson to emerge
from the Banganga experience is that, when
farmers invest their time, energy, money and labor,
they start to feel a sense of ownership of the
irrigation system. And a sense of ownership,
whether or not it is reflected in legal tide, is che key
.to improved management.

Soarce: 1IMI, 1992,

Comparative Analysis

A broader literature study, comparing experiences with
farmer-managed systems in different countrics, was
completed in 1992, While the study confirmed that
most experiences deseribed in the literature were highly
positive, it also noted tha scientists had tended to select
systems with above-average performance for cheir field
studies. ‘There are still plenty of farmer-managed
systems that have not achieved these levels of perfor-
mance. [t is these less suceesstul systems that need to be
identified and targeted for government assistance.

‘The study highlighted the usefulness of construc-
tion and improvement activities as a means of building
cffective local institutions. In the process of meeting to
discuss and plan such activitics, irrigators learn to make
decisions as a group, define roles, handle conflicts and
establish a system for keeping records. "The box below
summarizes some of the factors identified as common
across successful projects.

FARMER MANAGEMENT:
INGREDIENTS OF SUCCESS

1. Farmer involvement in construction helps
build local institutions.

2. Those who build and maintain a system
develop a strong sense of ownership towards it.

3. Clearly defined membership status and secure
water rights determine farmers’ willingness to
invest in the future of the system.

26

4. Having full authority vested in users’ associa-
tions increases their managerial flexibilicy —
that is, their ability to adapt rules and proce-
dures to changing conditions.

5. Strong attendance rules for meetings (fines for
absenteeism) ensure thac all users have a voice
in decision making,

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

7. Farmers need to be able to monitor the
compliance of water deliveries with their
entitlement.

8. Systems for recording the cash and labor
ceatributions of members should be clear and
easily accessible to the public.

9. Successful locally managed systems are able to
elicit greater cash and labor contributions from
members than agency-operated systems.

19. Especially in areas where the terrain is difticult,
the rapid sharing of information is important
in ensuring operational efficiency and timely
responses to emergencics.

11. Local control over the appointment of officials
makes it casier to hold them accountable for
their decisions and actions.

12. Strorig and carefully graded sanctions must be
applied, and be seen to be applied, against
those who break the rules.

Perhaps the most important general principle
is that the irrigators must become and remain the
primary actors in the irrigation system, devising
and implementing their own solutions to prob-
lems. Other actors, including voluntary, private-
sector and international rescarch and development
organizations as well as government agencies, can
propose, but in general they should not dispose.

Source: Adapted from Yoder (1992).
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GENDER ISSUES

Among the many social and economic
aspects of research on irrigated
agriculture, IIMI has elected o give
special emphasis to gender issues. The
reason is simple: despite the increasing
attention given to women'’s roles and
needs in agricultural develepment,
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

iy
1

management are exclusively the domain

Through its research on g

e S |1\ Y | Anmm{ Report 1092

y.{
ore about the role of

of men, in many others the contributions  women in irrigated agriculture.

of women have simply gone unnoticed.

Even where women are not directly involved in the
application of water to crops or in the operation and
maintenance of canals, they have clearly defined
interests in the timely delivery of adequate and good
quality water supplics. These interests may include
overall responsibility for the cultivation and |
marketing of cash as well as subsistence crops, or for
the performance of specific 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 1IMI
pursues several objectives. [t 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 of women. Answers
to these questions will, it is hoped, lead to better
recognition and accommodation of the specific needs
of female water users, easing the flow of information
and resources in irrigation systems.

IIMPs research in these areas is still in its inicial
stages. Nevertheless, some progress was made in 1992
in several important areas, and extensive preparations
were made for future efforts.

FARMERS AND TF FarnminG Comsuntry

Conceptual Framework

Gender issucs relevant to irrigation can be broadly
catcgorized as (a) design issues, (b) operational issues,
and (c) issues related to the provision of support
services. [IMI's research is concerned with all three
areas. Rescarch begins and ends on farmers’ fields and
in their houscholds, for it is here that the impact of
water deliveries is experienced 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 is compatible with the performance
of their domestic duties. The interests of male and
female 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 stakcholders 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 is known, 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 of gender issues within the
agency itself, perhaps leading to the identification of
new opportunities to recruit, train or promote female
staff members.

27
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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 a whole. 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. A working paper was prepared,
summarizing the most important findings. In
addition, the December 1992 edition of the
Newsletter of the Farmer-Managed [rrigation 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 of as
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 of women’s farming
and income-generating activities have been largely
ignored. In many systems, women are expected to
provide unpaid labor to irrigated crops whose inconic
is controlled 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
of young 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 dict for this age group.

An increasing number of irrigation agencies
throughout the world now acknowledge the need to
address women'’s interests when planning and
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implementing interventions. Nonetheless, experiences
reflect a continuing failure to recognize that the role
of women is not confined to the stereotype unpaid
worker in the houschold and in subsistence
production. Many projects have been designed to
develop irrigation-based income-generating activities
for women, but few have proved successful, often
because they have not taken into account the face that
many women are already fully engaged in productive
activities. Many projects have also lacked institutional
support, with rhe 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 in 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 the 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 becausc their husbands and
male relatives have migrated. Initially unsure of
themselves as managers, they had formed separate
fermale 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 ficld study was conducted on the role of women in
irrigation in the Punjab of Pakistan. The resulting
report presents strong arguments for increasing
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national rescarch and development
activities to support and enhance the role
of women in irrigated agriculwure.

The official ideology in Pakistan
discourages women from working outside
the four walls of the home. A woman
who can afford to remain inside che
house is a 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.

The 1IMI study revealed the true
picture, which was very difterent. More
than 80 percent of the women surveyed
in the study area were involved in agricultural
activities, especially in transplanting and harvesting,
Women grew and harvested vegetables and other
crops, raised livestock, and took full responsibility for
the storage of food grains. Except in the case of
livestock products, marketing remained largely a male

affair, however.

[rrigating crops was also considered to be the
responsibility of men. Nonetheless, a few women
were reported to irrigate the crops by themselves.
Women showed acute awareness of the salinity
problems in the area. Many mentioned the decreasing
quality of water duc to salinity as being their main
problem, leading to lower crop yields and to
difticulties in performing domestic duties.

Preliminary surveys were carried out in Sri Lanka
and Nepal. Especially in the Terai plains of Nepal,
the low profitability of irrigated agriculture causes
many young men to migrate in search of off-farm
employment. As a result, irrigated agriculture is
increasingly becoming a female activity geared
towards meeting houschold food needs. In Sri Lanka,
the degree and nature of women's involvement in
irrigation and irrigated agriculture appear to vary with
the availability of water and the rypes of crop grown.
In both countries the level of involvement in irrigated
agriculture was generally high, bur participation in

FaRMERS AND 1H Fagstine Comaieniny
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management was very low. Women often rely on

male neighbors and relatives to represent their idcas
and interests at meetings.

CROP DIVERSIFICATION

When 1IMI was founded in 1984, several Asian
countries had already achieved self-sufficiency in rice,
while others stood on the threshold of doing so.
Success in rice production has, in many cases, led to a
decline in the farm-gate prices farmers receive for
their crop.

Farmers in these surplus-producing countries
need to diversify away from rice towards new
enterprises such as vegetables, fruits, feedgrains and
dairy produce. These higher-value commodities
reflect the changing tastes of an increasingly
urbanized human population whose incomes are
rising rapidly. In theory at least, then, farmers should
find a ready market for them.

In practice, developing alternatives to rice is not
as casy as mighr at first be thought. With its good
storage and transport characteristics, rice does not
have to be grown close to its point of sale. The
opposite is true for many vegetables and fruits, which
bruise casily and do not keep for long. In arcas 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 the 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 as the Punjab of Pakistan, where the situation is
approaching crisis point (see Theme 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 [IMI in Sri Lanka in 1986. The network
now comprises nine countries of South and Southeast

Asia.

During 1992, the third issue of the network
newsletter was published. It featured highlighes from
the 1991 workshop on crop diversification held in
Yogyakarta, Indonesia, as well as many articles
contributed by authors from member countrics.

Articles from India and Sri Lanka demonstrated
the profitability of switching to new crops. The net
income to farmers 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
(Kulandaivelu 1992). In Sri Lanka, the provision ol
credit and the construction of a cooling plant have
encouraged farmers to grow high-value fruit and
vegetable crops for export, while the cultivation of
1,000 tons of soybean under contract to the
government has enabled imports to be cut back by
this amount (Jayawardane 1992). An article from
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Bangladesh (see box below) demonstrated the positive
secondary effects of diversification on the rest of the

cconomy.

BANGLADESH: DIVERSIFICATION BENEFITS
OVERALL RURAL DEVELOPMENT

The small, densely populated country of
Bangiadesh provid.s an example 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 infrastruciural development have
also occurred.

Diversification has brought secondary benefits
to the rest of the rural economy. Because of s
finer tillage requirements, vegetable production has
increased the demand for power tillers. The
extension of irrigation to nonrice crops has spurred
the development of an irrigatior: water market, in
which both sellers and buyers keep a watchful eye
on the potential returns to different commoditics.
The expanded water market has, in turn, led to
increased investment in tubewells. Water
conveyance structures and the on-farm
management of water have been adapted to meet
the needs of different crops, especially vegetables.

Sonrce: Addapted from Mandal, 1992,

Also during 1992, a study tour was arranged for
cight 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 of diversification, including
the processes for 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, the
factors influencing farmers’ crop choices (including
the availability of post-harvest facilities), seasonal
water and crop planning methods, and the provision
and management of drainage facilities. Following the
tour, participants prepared a report on these subjects.

Diagnostic Research

The preliminary phase of a study on small-scale

gravity systems in the Tadla Region of Morocco was
completed in 1992, This study is being conducted in
collaboration with the local Office Régional de Mise

en Valeur Agricole (ORMVA) (sce page 63).

The irrigation practices of as mple of ten farmers
were surveyed and compared with a simulation of
water requirements based on metcorological
observations at a nearby experiment station. The
najority of farmers were using eraditional irrigation
technology (small flooded basins), but two of them
used furrow irrigation and were members of a
cooperative. There were large variations in yicld
between farmers — from 2.7 tonnes per hectare to
5.3 tonnes per hectare, and from 0.63 kilograms per
cubic meter of water to 1.54 kilograms per cubic
meter in the case of wheat. The farmers who were
members of the cooperative and used furrow
irrigation had consistenely higher yields than the
others. Flowever, irrigation practices only partly
explain these differences. Crop rotation and land
preparation also appear to be major determinants of
yields. Farmers scemed refatively knowledgeable
about good irrigation practices, but were often unable
to apply them because of high labor requirements
during peak periods. Tasks such as land leveling are
still done manually, mechanized equipment being as
yet unavailable,

Thus the major conclusion to be drawn from this
preliminary phase is that the project must consider
inputs other than those directly related o irrigation if
it is to enable farmers to improve their irrigacion

management.

FAMERS AND THE FakRMISG ComMuNty

In Niger, field research began at three schemes
along the Niger River — Saga, Kourani Baria and
Tillakaina — selected for a collaborative project 1o
improve the performance of farmer-managed

irrigation systems (see page 59).

"T'he Saga Scheme, 431 hectares in size, is a pump
irrigation, diked basin rice scheme originally
constructed by the Chinese in 1966. In the course of
rchabilitation in 1988, improved water control, new
clectric pumiping stations and the lining of primary
canals were introduced. A single cooperative is in
charge of system operations and maintenance, with a
government agencey providing advice and services

under contract.

The rapid rural appraisal conducted at Saga
highlighted major constraines of several difterent kinds
— organizational, financial, marketing, rechnical and
cnvironmental. Among, the o+znizational constraints
were lack of participation in system maintenance, the
monopolization of power by cooperative delegates, and
the poor management of the financial and physical
resources of the cooperative. Financial constraints
included insufficient recovery of water charges, with
adveise effects on operational efficiency. Records
showed that the highest rate of recovery, 78 percent,
had been achieved as long ago as 1977. Marketing
problems concerned pricing, purchasing and payment
arrangements with the national Rice Marketing Board
(Riz. du Niger), and insufticient and unstable returns
from the private sector. Input supplics were also a
source of problems, with farmers experiencing
difficulty in obtaining even such normal inputs as
fertilizer. Technical problems included lack of proper
water management and drainage, irregular systein
maintenance, and rising levels of water theft. The
major environmental problem was salinization, with
some 35 hectares seriously aftected.

Tillakaina is a pump irrigation, multi-crop
scheme builtin 1968, rehabilitaced in 1982 and
expanded in 1987. Relatively small in size (only 86
hectares), this scheme represents the river terrace
cultivation system, which differs considerably from
the basin system typified by Saga.
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Again, the main constraints identitied 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 tor
labor with rain-ted agriculture. Technical problems
related mainly to system maintenance and operation.
Marleting problems included the disadvantaged
status of Niger in relation to export crops — only
small quantities of string beans can be exported to
Europe at present — and the lack of viable
production alternatives for both export and local
markets. Processing infrastructure and equipment are
vircwally nonexistent in the region. Among the

physical constraints, severe soil nutrient depletion 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. [t 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 creared when reservoirs are built.

"That said, there are several problems which give
causc for scrious concern. Adverse downstream cffects
of irrigation include the contamination of ground-
water or surface water, especially with nitrates and
pesticides; the depletion of fisheries; the disturbance
of wildlife 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 scttlers inhabit the area. Deforestation entails
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not only the loss of biodiversity bur also the
acceleration of soil erosion, leading to the siltation of
canals and reservoirs. Changes in strecam 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 of which may
threaten the long-term sustainability of irrigated
agriculture.

[rrigation managers are not usually trained to
address environmental concerns. Nor is it 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 approaches are needed to ensure that
environmental issues related to irrigation are
objectively investigated and cffectively 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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Salinization is now a serious and growing threat to the
sustainability of irrigation in the Punjab of Pakistan,

resources made available in 1992 have enabled further

studies to be launched, covering many of the broader
range of issues mentioned above.

Sustainability of Irrigated Agriculture in Pakistan

The long-term performance of irrigation systems
depends critically on several factors. Keeping
salinization at bay is one of the most important.

Salinization is now a serious and growing threat
to the sustainability of irrigation in the Punjab of
Pakistan. The causes are various, bur the use of poor
quality groundwater to supplement surface water is a
major one (sce box at right). Because surface water is
usually in short supply at the il end of irrigation
schemes, farmers at the til tend to use a higher
proportion of groundwater. So the problem of
secondary salinization is worse there.

ENVIRONMINT and Pusiie Heagn

HOW DOES SALINIZATION OCCUR?

The salts in soils come mainly from rocks, as they
slowly weather into soils. All soils thus contain
some salts, which are normally washed downwards
by water percolating through the soil (leaching).
Some salts precipitate in the soil, bur most
continue to be transported in water and ultimately
reach the sea. When precipitation occurs naturally,
the process is known as primary salinizition.

The commonest form of primary salinization
in agricultural soils occurs when water in a shallow
water table moves upwards in response to drier
conditions nearer the soil surface. Once the water
reaches the surface it evaporates or is transpired by
plants, but the salts it carries remain behind,
accumulating in the root zone.

Two special cases of primary salinization arise.
The first is indry areas, where low rainfall reduces
the normal process of leaching,. Such soils may
remain highly saline for centuries. The second is in
coastal soils, where the seca may be an additional
source of salt. Salt incrusion occurs as a result of
tidal movement, especially when river flow is
reduced during the dry season. This is the case in
many mangrove swamp areas where irrigated rice is
grown.

Man-made or secondary salinization is caused
by the excessive use of groundwater for irrigation.
All groundwater contains salt because of the
leaching process, and some of it is very saline, even
more so than scawater. As puniped groundwater is
used for irrigation, the salts remain in the soil as
the water is taken up by plant roots and evaporates.
Thus, where the groundwater used for irrigation is
of marginal quality, additional surface water needs
to be applied to ensure that these salts are washed
downwards. If this cannot be done, the root zone
becomes more and more saline until no crop will
grow there any more and the land goes out of
production.
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HMT's studies with the Punjab Trrigadon Depart-
ment (P1D) raise serious questions about current
policies towards the allocation, or reallocation, of canal
water to reduce secondary salinization. In the past, the
conventional wisdom has been that the major consum-
ers of groundwater are tail enders, who use it to
compensate for their unreliable supplics of surface
water. However, HMIs rescarch showed that justas
much groundwater is pumped in head-end areas as at
the tail, suggesting that head-end farmers use ground-
water as an additive to surface water rather than as a
substitute for it The more surface water is available, the
more groundwater is used. Tail enders usc less of both
kinds of water. Sccondary salinization starts to occur
when the rado of groundwater to surface water exceeds
a certain threshold, probably 80 to 85 percent of total
water used. Thus the problem could arise even in areas
where groundwater is currently considered of suitable

quaity for sustained irrigation.

None of the options currently proposed in

Pakistan for solving the secondary sal nization

problem is very attractive. Increasing the equitable
delivery of water — so thac tail enders get more and
head enders less — would reduce the rate of
salinization, but would not climinate it altogether
unless there were simultancously a 50-percent increase
in surface water supplies and a 20-pereent decrease in
the use of groundwater. Given design constraints in
the canal system, increasing the use of surface water by
this much is simply not feasible. Morcover, the 1IMI
study found that cropping intensity and patterns were
closely correlated with aceess to good quality surface
water. As this declined, so also did the number of crops
grown in a year and the percentage of higher-value
cash crops. Changing the allocation of surface water
between head and rail sections would, therefore, have
serious equity implications, leading to a redistribution
of incomes that might result in considerable social

untrest.

A second option would be to change the
allocations of water to different commands, giving
more surface water to those with poor quality

Figure 5. — Conjunctive use and water quality average decline along four distributaries, Lower Chenab Canal, Pakistan.
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Figure 6. — Manawala Distributary Commiind tubewell density versus severely salinized

regimes (within watercourse commands).
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already high rates of migration o
the cities. Flowever, in view of the
tinite nature of the water resource,
there may be no choice but o
adoprit. Under this option,
agriculture would be concentrated
into a smaller gross area, in which
water and soil resources would be
used with greater efficiency. Toral
production would probably not
increase, but it would become
more sustainable, since the problem
of continuing salt build-up in the
soil would be eftectively solved (see

Figures 5 and 6).

These findings have serious
implications for the long-term
sustainability of Pakistan’s irrigation
systems. Indeced, it the trends found
to be oceurring, in the limited arca
covered by the IMI project are
confirmed as widespread clsewhere
in the coanary, and no action is
taken to arrest them, the
consequences could be disastrous,
not only for Pakistan but also for
global food supplics.

groundwater. This could be counterproductive, since
arcas that currendly have better quality groundwarer
would simply increase their use of it — and suffer a
similar decline in quality. In this way, the problem of
salinization would spread 1o cover wider and wider
areas, instead of being relatively contained, as it is at

present.

A third option would be to rationalize the current
trend — which is likely to continue anyway — and
systematically abandon the wil-end arcas of badly
aftected distributarics. This is a politically sensitive

option, since it would dispossess an already

e N o Prpce Hia o

Sustainability of Rice-Based Systems in the Humid
Tropics

Compared with mixed cropping systems in the arid
and semiarid zones, few data are available on the
sustainability of tice-based irrigation systems in the
humid zone. Itis generally perecived that these
systems are under seress, bue what are the factors
responsible? Various problems have been cited,
including the overuse of agrochemicals, micro-
nutrient deficiency, watershed degradation,
waterlogging and salinization, but the relative
importance of cach has never been quantified. Nor

have the relationships between these potential threars
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A handbook oft
due for publication in 1993,

to sustainability and the apparent stagnation of rice
vields been adequately investigated. TIMT has
launched a modest project in its host country to

examine these factors in more detail.

The project has carried outan extensive review of
the literatare, supplementing, this with interviews
with svseem managers, researchers and policymakers,
and field visits o a number of systems. The main
conclusion reached was that, in general, rice systems
in Sri Lanka are surprisinglv resilient. Some systems
face specific threats and almost all have vields lower
than their full potendial, but there is no evidence to
support the more alarmist claims found in the

literature,

Mountain Irrigation Handbook

The design of irrigation systeins in mountainous arcas
presents special problems. Extreme fluctuations in
water discharge rates may have o be accommodated,
requiring special drainage facilities for storm
conditions. Mountain systems are frequently located
in remote arcas with difficulc terrain, making
communications and tansport both hazardous and

slow. This means they must be relatively selt-
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ering guidance on the special requirements of mountain irrigation systems is

sufficient, using local materials
and labor wherever possible.
Lastly, the terraced agriculture
otten associated with mountain
systems complicates the
allocation of warer, since farmers
tend 1o own small plots thacare

widely scattered.

Most engineers responsible
for designing svstems in
mountinous areas have received
orthodox training predicated on
the design of straightforward
plain or river valley systems. No
handbook exists to ofler them
guidance on the special
requirements of mountain
svstems. [N has setabouc the

task of writing one.

As a hirst step, a workshop on the subject was
held in Kathmandu, Nepal in 1992, The workshop
brought together some 40 participants from
mountainous countries around the developing world.
Each participant brought and presented case study
materials from his or her counury. Together with the
ensuing discussions, these materials served as the basis
{or preparing the firse draft of the handbook.
Currendy under revision and review, the handbook is

due for publication in 1993,

Global Climate Change

An important issue facing the irrigation sector
worldwide is how changes in the global climare will
affect the feasibility of irrigation in different regions.
During 1992, M1 staft visited the World
Metcorological Organization  learn the views ofits
scientists on this issue. A report summarizing the
current state of knowledge is in preparation. HIMI will
not become involved in detailed rescarch in this area,
but it will maintain a watching brict. Relevant
literature will be entered on IIMTs global data base

for access by IMI and internal rescarchers.
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PUBLIC HEALTH

Introduction

[rrigation development is associated with the spread
of three major vector-borne diseases: schistosomiasis,

Japanese encephalis and malaria.

For the first two of these discases, the links with
irrigation are clear. In the case of schistosomiasis,
three snail genera act as intermediate hosts. The
discase, which affects some 200 million people, is
common in Africa. and also occurs in some countrics
of Latin America and East and Southeast Asia. In the
case of Japanese encephalitis, the vector is a MOsQUIto
closely associated with the rice systems of Asia and he
Pacific. The discase is highlv localized, but when it

does oceur i has very high morality races.

Malaria is a much more common mosquito-
borne discase and is geographically far more
widespread. Abour 800 million cases occur annually
at present, resulting in some 1 million deaths, The
discasc is gaining ground duc to the appaarance of
chloroguine-resistant strains of the parasite. Les links
with irrigation are not fully understood, however, In
several cases the stallation of irrigation facilitics is

reported to have led ro an increase in the incidence of

malaria, but there are other cases in which incidence

- [ P b
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Gastroenteric diseases are casily transmitted through the multiple use of irrigation

water.

Froviossas v s Hig o

has declined. In many developing counries the main
concern is the rapid spread of the disease in urban
arcas rather than in rural ones where irrigation is

practiced.

Aside from these vector-borne discases,
gastroenteritis and diarrhoca are often also linked o
irrigation. "T'he nuatin reason for this is the multiple use
of irrigation water which, in many systems, is used for
drinking, cooking, washing and recreation, as well as
for agriculture. Many irrigation canals near citics
contain more or less untreated sewage. [tis possible
that the transmission of discase by these pathways
causes higher global mortalities than any of the
vector-borne discases mentioned above — burt

statistics are lacking,

Cross-Sectoral Links

Research on the interactions between human healdh,
agriculeure and the environment has been impeded in
the past by the absence of effective institutional links
between the three sectors. In 1991, 1IMI became a
collaborating center in the Pancl of Experts on
Environmental Management and Vector Control
(PEEM), an interagency network under the umbrella
of the United Nadions. This enables TIMI to work
alongside other institutions possessing expertise in
such arcas as cpidemiology and
cntomology. [n 1992, IIMI seafF aceended
the first niceting of the collaborating
centers of PEEM, held in Harare. Tha
mecering provided a forum for drawing up
research proposals of interest to the
collaborating centers. After finalization by
the PEEM Scerctariat, these will be
submitted to potential donors., 1M1 has
designed a project t study possible
measures to prevent schistosomiasis in

northern Nigeria.

Further work in this important field
awaits the appointment of a full-time
staft member, Negotiations for this are in

progress,
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COUNTRY PROGRAMS

Four regions have been identitied in IIMTs strategy.
They are South and Southeast Asia, West Asia and
Northeast Africa, Northwest and West Africa and

Latin America and the Caribbean.

[IMT's work was initially concentrated in South
and Southeast Asia, because of the significance of
irrigation to its agriculture sector. In the late 1980s,
HIMT's program was spread to incorporate work in
countries in West Asia and Northeast Africa where
agricuttural production is almost entirely dependent
on irrigation. The Institure has also expanded its
activities in Northwest and Wese Africa where
irrigacion plavs an increasingly important role in
agricultural development. The Institute is currencly
taking steps to inaugurate programs in Latin America
where there is growing pressure to improve irrigation

performance o increase food production.

HIMT's collaborative field rescarch and action
research at country level are conducted through

specific projects in active collaboration with nacional

South and Southeast Asia

Rice-growing irrigation systems predominate this
region. Climates generally display at least one season
of generous rain which suppores large arcas of rain-fed
as well as irrigated nonrice crops. Although
nonirrigated production is strong, dependence on
irrigation for a staple food crop is significant as the
population is well in excess of the capacity of
nonirrigated agriculture to feed them. But in recent
years, the zone has achieved notable suceess in
increasing its rice production more rapidly than its
population growth, which has presented some new
management issues such as marketing and

diversifying out of rice.
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agencies. During 1992, considerable progress was
made and accomplishments seen in the country

programs carricd out in several developing countrics.

The year saw the mawuring of HMIs programs in
several country operations and TTIMI playing an
increasingly effective role in institution building. The
West Africa Regional Program made steady prograss
with collaborative projects in Burkina Faso and Niger
being well-established and with the Nigeria project
moving forward rapidly. As a continuation of
previous cfforts and expressed interests, exploratory
visits to Latin America, Egyptand China took place

with a view to developing collaborative programs.

Presented in this section is a general deseriprion
of the program and activities of [IMI's country
operations. More detailed accounts of the most
significant findings derived from the work
undertaken in the councry programs have been
reporeed in che carlier chematic component of this

l‘(,'p()l'l'.

The major countries of this zone are Bangladesh,
Myanmar, India, Indonesia, Cambodiz, Laos,
Malaysia, Nepal, Sri Lanka, Thailand, the Philippines

and Viernam.

IHMI currendy has country operations in
Bangladesh, India, Nepal, the Philippines and Sri
Lanka. Of these, Sri Lanka, the home of 1IMI's
headquarters, represents che Institute's largest
program in chis region.
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SR1 LANKA

THE CONTEXT

For the foresecable future, irrigated agriculeure will be
the primary source of food and rural employment in
Sri Lanka. Sustaining a high level of productivity in
this important sector is considered crucial for the

country’s cconomic development.

With the completion of the multiphased
Mahaweli River Diversion Project, the phase of
expansion in the country’s irrigated area has probably
come to an end. The emphasis now is on increasing
the efficiency of existing systems rather than on
constructing new ones. There is an urgent need to
rchabilitawe existing systems and o improve their
management. Crop diversification is also needed.
Both technological innovations and institutional
reforms have a major part to play in this process. The
task of HIMT's Sri Lanka Program is to assist the
Government of Sri Lanka in achieving these goals.

THE PROGRAM

IIMT's program in Sri Lanka consists of several

interrelated projects and support activities,

In 1990, the program began activities in support
of the development of a comprehensive national
policy for irrigation management. Known as IMPSA
— the Trrigation Management Policy Support
Activity — this initiative was implemented by a
Secretariat ot Sri Lankan professionals guided by a
high-level Trrigation Management Policy Advisory
Committee (IMPAC). The HIMI program provided
technical inputs and office support services. The
activity was funded by the United States Agency for
[nternational Development (USAID).

Under a major project now in its second phase,
the program is applying participatory approaches to
strengthening the management of two major
irrigation systems, the Kirindi Oya and Uda Walawe

systems. Agency officials and farmers conduct
activities, and the processes and outcomes are
monitored and documented by IIMI researchers,
Four broad arcas are covered: main system
management; tertiary system managemeat; pilot
studies for crop diversifications and strengthening

institutions.

Under another project, completed in Seprember
1992, the cost-cflectiveness of irrigation
modernization was studied at a range of locations.
This work, subcontracted to various private Sri
Lankan firms, was guided by a Rescarch Advisory
Committee and funded by USAID as part of its
project on strengthening irrigation management.

A project to monitor and evaluace the
government’s pew participatory management policy is
funded through a technical assistance grant from the
Asian Development Bank (ADB). This project began

in Seprember 1992 and will continue for 2 years.

With financial support from the Commission of
the European Communities (EC) and the World
Bank, the Government of Sri Lanka has decided to
establish an Irrigation Research Management Unit
(IRMU) within the Irrigation Department. IIMI's
role is to provide technical assistance to enable the
unit to identify research needs, conduct research or
contract it to other organizations, evaluate resules and

adopt them for implementation.,

Finally, the program is also taking part in a novel
participatory design process to develop a project on
the shared control of natural resources. This project is
being undertaken in collaboration with the World
Conservation Union (IUCN).

ACTIVITIES IN 1992

The 2-year process of policy analysis, discussion, and
paper writing under IMPSA was completed in August
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Sri Lanka is now focusing its attention on increasing the efficiency
rather than on new construction,

1992, Further details of this major project are given
on page 19 of this report.

Activities under the main system management
component at Kirindi Oya consisted of the analysis of
reservoir inflow daca, simulation modeling to improve
the management of the Righe Bank Main Canal,
water balance studics, and maintenance management
at Weerawila Tank. Activities under the tertiary
system component included prescasonal mainrenance,
the study of water-sharing practices during land
preparation and crop growth, data collection on water
deliveries and culuvation activities, the implementa-
tion of a pilot program for other field crops (OFCs),
and various training events and field visits. Rescarch
resulted in an overall improvement in system perfor-
mance, espectally in terms of water use: a saving of’
almost 2 acre-feet per acre was achieved during the

1991792 season compared to previous seasons.

At Walawe, activities under the main system
management component included che calibration of
fow gauging structures, crop water requirement
computations at main delivery outlets, flow data
analysis of past water deliveries, analysis of the existing
data collection and transmission network and training
in operations and maintenance. Under the tertiary
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of existing irrigation systems

SYSten mangement
component, the main
accomplishments were the
formation of farmers’
organizations, prescasonal and
mid-scasonal maintenance
work, improved canal
operations during the land
preparation and crop growth
periods, improved inpur
coordination, and training on
rehabilitation for farmers.

A study under the project
on the cost-effectiveness of

‘irrigation modernization was

completed by a subcontractor,

e

NS

It revealed that modernization
frequently suftered from the
inadequate involvement of farmers and agency stafl in
planning, design and implementation. A workshop
was held to presencand discuss the findings. Another
study, on the contracting of rehabilitation to farmers’
organizations, analyzed data from 16 construction
conuacts undertaken by eight farmers’ organizations
whose performance had been judged as “good.” The
results revealed the importance of good
communication between ageney staff and farmers.
The attitade and behavior of the Technical Assistane
from the Irrigation Department assigned to supervise

construction were found to be especially eritical,

The resules of the joint IIMI-IRRI study on rice
productivity and profitability indicate that yields
increased until the mid-1980s, but stagnated
thereafter. The highest average rice vield was recorded
in 1983 (3,606 kilograms per hectare). In the lace
1980s, the average fluctuated berween 3.0 and 3.5
tonnes per hectare, Over the same period crops other
than rice appeared to give high profic margins, while

rice farmers experienced declining net returns,

Under the project to increase users” control over
the use of natural resources, consultations were
undertaken with resourcé user groups, government

officials and representatives of nongovernmental

Intvaaneou bessovnos Mt Iaaren
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organizations in the North Central and Southern
Provinces. Valuable inputs were provided through
four workshops attended by agency saaftand
policymakers. Sclected resource personnel in
Colombao were also consulted, together with three
international resource consultants and representatives
from USAID. A unique feaware of this project is its

tocus on whole watersheds.

"The program organized or participated in several
training and information events during che year, The
project at Kirindi Oya and Walawe conducted a series
of workshops and training sessions for agency ofhicials
and farmer representadives, [IMI staftalso contributed

to the workshops of IMPSA,

A training program for 33 technical assistants and
9 irrigation engincers from the Irrigation Department
was planned, implemented and evaluated. This
activity was part of the USAID Project to strengthen

trrigation management. Three workshops were held
to review and discuss operations and maintenance,
They led to plans o improve the services provided o

tarmers.

The program hosted a postgraduate internship
tor a student from Ghana, who had graduated from
Silsoe College, Cranticld University, UK.

‘Two workshop papers were completed during che
year. The first, entitled *Sustainability of Trrigated
Agricaleare: An Overview,” was presented to a
workshop on this subject organized by the Sri Lanka
Association for the Advancement of Science and the
Soil Science Society of Sri Lanka. The second was
entitled “Institutionalization of Participatory
Management: Sustainability of Farmer
Organizations” and was presented to the Asian
Farming Systems Symposium, held in Colombo, 2-5

November,

BANGLADESH

THE CONTEXT

Bangladesh lies on the combined delea of che Ganges,
Brahmaputra and Megna rivers. Its population of 117
million (820 per square kilometer) is growing at more
than 2.4 pereent per year. The government places
high priority on increasing agricultural production
and there is also great concern with regard to equity
and rural e;ployment, as there are large numbers of

landless laborers and other rural poor.

Virtally all the nine million hectares of
cultivable land in Bangladesh are already in use.
Eftorts w increase agriculeural production must
theretore focus on increasing viclds and/or cropping
intensity. Each of these approaches requires more and
better managed irrigation. Currently, aboud a third of
the country’s cultivable arca is irrigated to some
extent. Some 80 pereent of this is served by motor-
driven shallow cubewells, deep tubewells and low-lift

pumps. Major canals serve only 7 percent of the
irrigated arca. The remaining 13 percent is irrigaced
using traditional manual techniques. [tis believed
that the country’s use of irrigation could be more
than doubled, particularly through the increased use

of groundwater.

IIMI's country program in Bangladesh faces a
somewhar different environment to dhat encountered
clsewhere. With irrigation relying so heavily on small-
scale technologics, the management of most
individual systems (of which there are hundreds of
thousands) is of necessity noncentralized. Each pump
system is, formally or informally, autonomous. There
is no single national agency with both the mandate
and the means o manage the minor (non-canal)
irrigation sector. The prevalence of small-scale
technology allows considerable scope for privatization,

which has recently been given a good deal of impetus
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by the market, the governmentand the donors.
Privatization is leading to increased local contio!, non
only of water deliveries but also of water sources. It is
also leading to pressure on government agencies to
redefine their roles and to develop ways of facilitating

turnover.

THE PROGRAM

{AMTIs program in Bangladesh focuses on the
management issues associated with turnover,
particularly in the minor irrigation sector. Thus [TMI
works with the Bangladesh Agriculwural Development
Corporation (BADC), as it secks to change its role
and to facilitate privatization. [t also interacts with
nongovernmental organizations, which often cater to
the needs of groups wraditionally outside the rural
power structure, such as landless laborers and women.
Lastly, the program helps wo identify opportunitics
and problems (both tansitional and long-lasting) in
the market's provision of irrigation services. This
interinstitutional approach, spanning the different
sectors involved incirrigation, fills an important gap in

Bangladesh.

HMI has been working in Bangladesh since
1988. A consultative commircee (with representatives
drawn from various ministrics, agencies and rescarch
mstitutions) works with the Institute’s program in

planning and reviewing acrivitics.

Until 1992, the program consisted mainly ofa
collaborative projece with the International Rice
Rescarch Institute (IRRI) and the Bangladesh Rice
Rescarch Instituie (BRRI). This project had field
rescarch ac three locations: (a) the Ganges-Kobadak
[rrigation System, a major lift canal system operated
by the Bangladesh Water Development Board
(BWDRB); (b) the North Bangladesh Tubewell Project
(NBTP), also operated by BWDB but using, deep
tubewells located near Thakurgaon; and (¢) tubewells
under various forms of management — private, rental
and public (BADC) — in the Rajshahi Region. Some

of this rescarch was comparative in nature, especially
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with regard to the different ypes of tubewells used,
while some would be beteer described as action
rescarch — specifically a very successtul canal rotation
experiment emphasizing user-agency interaction in
the Ganges-Kobadak Scheme,

Other pre-1992 activities included inputs into a
joint project between BWDB and the Bangladesh
University of Engincering and Technology (BUET)
on irrigation management, and a series of workshops
to assess training needs, conducted with BADC.
These workshops provided an opportunity for
BADC's top managers to explore the implications of
their organization’s changing roles as the minor
irrigation scctor becomes increasingly privatized.

ACTIVITIES IN 1992

In collaboration with the headquarters-based project
on farmer-managed irrigation systems, the
Bangladesh program organized a South Asian regional
workshop on the sustainable use of farmer-managed
groundwatcr irrigation systems. The workshop was
held in Dhaka in mid-May. Papers drawn from
various ccoregions addressed such issues as the
depletion of aquiters, the development of farmers’
groups and the adequacy of support services to
farmer-managed systems using groundwater. On the
second and third days of the workshop, the 55
participants took a field trip to western Bangladesh,
where they visited deep and shallow tubewell systems
under different types of farmer management.

During 1992, [IMI's staft continued to consult
with BADC to help it define its new role, Until
recently, the primary responsibility for distributing
and installing deep tubewells (and, to a lesser exrent,
shallow tubewells and low-lift pumps) around the
country resided with BADC. "This tunction is now
being shifted to the private secror, and BADC is
attempting, to find a suitable niche for itself in the
provision of other irrigation support services, There is
some question as to the future of this public
Corporation, as its new activiries Must not only be
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approved by the government but must also attract
donor support, given the scarcity of development
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,

UME Ansal Report 1992

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.

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 acep tubewells to
innumerable tank and river diversion irrigation
systems.

The potential for further expanding the area
under irrigation is now severely limited. Increasingly

3

In India, the emphasis is placed o

Covntrn ProGRAs

n improving the performance of existing irrigation systems.

— 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
urgenc 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-1980s, 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
conducted limited field
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research to understand management approaches and
performance in irrigation systems in four states —
Tamil Nadu, Gujarat, Uctar Pradesh and Bihar.

In Tamil Nadu, staff from Anna Universiry, the
Irrigation Management and "I'raining Institute, and
the Public Works Departmenc have analyzed the
performance and main system management of the
Tamiravaruni Iirigation System. In Gujara, similar
studies have been conducted in the Mahi-Kadana
Project by professionals from the Water and Land
Management Institute, the Institute for Rural
Management and the Trrigation Deparement.
Rescarch in Uttar Pradesh concentrates on the
conjunctive managerent of groundwater 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. IIMIs partners
here are the Bihar College of Engineering, the Bihar
Water and Land Management Instituee and the
Irrigation Department.

ACTIVITIES IN 1992

The year witnessed considerable progress in the
implementarion of research planned previously. The
four collaborative projects in Tamil Nadu, Gujarat,
Uttar Pradesh and Bihar completed their field work.
[IMI worked closcly with its national partners in each
state, assisting in analyzing 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’ organizations 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 in Bihar focuses on conjunctive use of groundwater and
surface water.

Having identified the factors affecting system
performance, the rescarch team strongly
recommended increasing the role of farmers’
organizations in management. The team also
recommended changes in operational strategies to
take into account rhe diversification in cropping
patterns that has taken place over the past few years,
particularly the cultivazion of banana, which can be a
highly profitable crop for farmers (sce page 30).

[n the Mahi-Kadana Project, rescarch focused on
technical issues concerned with water delivery. e
included documenting operations of the Right Bank
Main Canal, assessing water availability in the Kadana
Reservoir, analyzing changes in the groundwater
table, and measuring water deliveries at the
distributary canal and farm levels. The 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
examined the trade-offs between equity and
efticiency, with a view to proposing alternative
managenment strategics.

The team recommended various measures to
enhance the conjunctive use of surface water and
groundwater, especially the further development of
tubewells and dugywells to ensure the reuse of water in
shallow aquifers. Water allocation and distribution
should be based on farmers’ needs, rather than on
schedules determined by government agencies. To
alleviate waterlogging, the team recommended the
“holidaying of water” — cutting down deliveries
during the hot dry season, when the water table
normally rises to reach the root zone of growing

Crops.

Staft of the Madhya Ganga Project evaluared the
groundwater resource in the Lakhaoti Branch
Command, linking this with other groundwater
balance studies so as to develop a model of
Huctuations in the quantity and quality of
groundwater available in the system. Various soil and
agronomic studies were also carried out, to gain a
more accurate picture of the system's total warer
cequirements. The team assessed the socioeconomic
impact of groundwater development, and developed a
model for taking groundwater use into account when
allocating surface water. Testing and calibration of the
modecl are now under way.

The team covering the Eastern Gandak Project
conducted various studies on surface water availability
in the Gandak River, the operation of the Eastern
Main Canal, the development of private tubewells,
the availability of groundwater and the problem of
waterlogging. An additional study of farmer
management of groundwater irrigation over six
seasons began in August. The team also investigaced
several policy issucs, including land citling and
regulatory mechanisms covering the conjunctive use
of groundwater and surface water. The regulatory
mechanisms used are the provision of subsidies and
regulacions governing the spacing of wells.

CorNTRY PRocikasss

The team identified poor management and
inadequate canal capacities as the major reasons for
the inefhicient delivery of surface water in canal
systems. These shortcomings, combined with the still
incomplete distribution system, are the major reasons
tor the switch to private tubewells in this system, bur
this in curn is hampered by unreliable clectricity
supplies and the high price of diesel fuel.

A 2-day workshop to synchesize experiences
across the four projects, review progress and plan
future rescarch was organized in Delhi in February
1992. [t was attended by about 40 participants,
including irrigation professionals, rescarchers,
policymakers, planners and donor representatives.
Project results in three of the four states were the
subject of a further workshop held in September
1992.

The program arranged a 10-day study rour for 7
Indian professionals, who visited Sri Lanka to observe
and adapt the field-research techniques used by 1M
in the Kirindi Oya Project, to investigate farmer
participatory approaches to management, and to learn
about Sri Lanka’s Irrigation Management Policy

Support Activity (IMPSA).

‘Two major reports were prepared during the
year. One was the proceedings of the first (February)
workshop described above. The other was entitled
“The Dynamics of [rrigation System Performance: A
Comparative Study of Two Secondary Canal Reaches
in Mahi-Kadana.” This report is currently being
reviewed for possible publication as an [IMI Country/

Working Paper.

Discussions continued with the Government of
India regarding the establishment of a long-term [IM!
program in the country.
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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, the population of Nepal is
expected to reach 24.4 million by the S«
year 2000. Nearly half its people are management
still living below the poverty line.
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 siow
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 iotal of 1.25 million hectares. The
Department of Irrigation, which is responsible for
most of Nepal's irrigation development activities, 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 of activities,
including the formulation of appropriate policies, the
adoption of modern technologies and the training of
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The Govemment of Nepal is committed to increasing the farmers’ role in irrigation
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both agency staff and farmers. The objective of [IMI'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).

Berween 1985 and 1989, 1IMI 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 farmer participation at the
outset, it resulted in stronger water 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 rchabilitation 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 [IMI to support and
strengthen its own initiative to improve irrigation
management. [IMI and che DOI identified several
problem arcas in which [IMI could contribute, and
work began in 1989 under a project funded by the
United States Agency for International Development
(USAID). 1IMI is now afhiliated with the DOI
administratively through the Irrigation Management
Water Utilization Division, which has responsibility
for system operation and maintenance in accordance
with the aims of the DOI Program.

In 1990, HMI expanded its partnerships in Nepal
still further by launching a study to document and
evaluarte 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 execution. The aim was to identify any
necessary modifications in the Bank’s irrigation
program to make it more effective in achieving
national goals. This project was funded by the Ford
Foundation.

ACTIVITIES IN 1992

During 1992, [IMI completed its work with the DOI
on developing effective 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-management can learn from their
colleagues in other areas where it is well-established, is
a highly cffective approach (see box on page 25).
Another finding was that having a dedicated agency
manager is critical to the task of organizing farmers
into groups to operate and maintain canals. This
study also indicated that more equitable distribution

COUNTRY PRUsiHAMS

of water can be achieved when farmers participate in
maintenance tasks and the planning of water delivery
schedules. This was demonstrated in particular during
the winter scason of 1992, when the head, middle
and il scctions of the Banganga Irrigacion System
received deliveries that were much closer to planned
targets than those of the previous year.

Activities under the DOI Project were crowned
with a national workshop on participatory
management, organized jointdy by IIMI and DOI.
Among the participants were farmers, invited to
attend 50 as to engage them in the national debate on
policy issues relating to participatory management,
Farmers prepared papers, and presented and discussed
them ac the workshop. This was the fiest time in the
history of the DOI thac farmers had been accepred as
equal pareners at a national forum. A task force,
which included a farmer as a member, drafted
guidelines for the DOI Program. These guidelines
have been adopted by the DOL.

[n 1992, work began under the Ford Foundation
Project on the development of a data base on Nepal's
irrigation institutions and systems. The data base,
which will be made available to practitioners,
rescarchers and policymakers in the irrigated
agriculture sector, already covers more than 100
farmer-managed irrigation systems. Initially, this
work has been supported through an information
exchange program undertaken in collaboration wich
the Workshop on Political Theory and Policy of
Indiana University, USA. The aim is to transfer the
darta base to an appropriate Nepali institution in the
near future.

Also in 1992, the Nepal Program supported four
Nepalese rescarchers who attended three international
workshops dealing with farmer-managed irrigation
systems. [n addition, two national workshops were
organized jointy with DOl and ADBN. "The
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

The Philippines is a progressive innovator in the field
of irrigation management, having taken steps carlier
than most other developing countries in such arcas as
management turnover and crop diversification. The
country's experience thus offers important lessons for
other countries. Nevertheless, there is sull consider-
able room for improvement in the performance of

irrigation systems in the Philippines.

THE PROGRAM

HMI began its work in the Philippines carly in 1985,
when a resident scientist was posted to Manila,
Berween 1985 and 1991 the program consisted of the
following projects: Irrigation Management for Crop
Diversification, phases Tand 11, funded by the Asian
Development Bank (ADB); a collaborative project
between HIMIand the International Rice Research
Institute (IRRI) on Trrigation Management for Rice-
Based Farming Systems, sponsored by the Rockefeller
Foundation; a regional study on irrigation service fees;
a study on organizational dynamics in a corporate
type irrigation organization; and the rescarch
component of the Aceelerated Agricultural
Production Program (AAPP), financed by the United
States Agency for International Development
(USAID). In addition, IIMI provided support to
various policy initiatives related to the irrigation

sector,

The [IMI program in the Philippines has evolved
rapidly, progressing from the diagnostic field rescarch
of its early years to the institution-building and
policy-related activities of 1992,

ACTIVITIES IN 1992

In 1992, [IMI collaborated with the National
Irrigation Administration (NIA) and the Bicol
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University Research Group to eest various
management innovations in two pilot-phase projects
in the Bicol Region.

The first of these projects focused on
organizational development to strengthen irrigators’
associations and the interactions beeween these and
NIA. The objectives were to increase the participation
of members in the associations” activitics, to enhance
NIA's responsiveness to the needs expressed by the
assoctations, and to improve management skills in the
associations through farmer-to-farmer training,

Impact evaluation, based on statistical analysis,
showed improved cffectiveness of organizational and
task seructure, a higher 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 techniques. 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 a whole.
The procedures adopted in 1991 have been modified,
based on initial feedback from the farmers.

Self-assessment was quite successful in eliciting
canclid appraisals of the existing situation in the pilot
areas. Its further use could reduce NIA's work in
collecting data at grassroots level, since farmers
themselves will be more able to collect and analyze the
necessary data and to pass on appropriate information

to the agency.

Several important information events were held
during the year. The program hosted a regional
workshop to standardize data collection on farmer-
managed irrigation systems. A field scudy tour was
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conducted for seven visitors from Indonesia. In
addition, the program 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 of the
performance of communal and state-run systems and
the institutional sustainability of irrigators’
associations. Seven manuals relating to various aspects
of the development ()f’irrigut()rs' organizations were

completed. Two workshop proceedings were edired.

During the year, IMI continued its discussions
with the Government of the Philippines, exploring
the possibilities for a long-term collaborative program.
"The response of NIA and the Deparement of

Agriculture has been encouraging,

1IMV’s program in the Philippines has ranged from diagnostic field
research to institution-building and policy-related activities.

West Asia and Northeast Africa

Major rivers which have their origins in mountain
systems fringe this zone. These rivers carry plentiful
silt and have laid down deep, level and fertile soil
systems. The average rainfall is usually very low and
many of the countries in the region rely almost
entirely on irrigation for food and fiber. Fluman
populations crowd the irrigated arcas because
nonirrigated tood production capacity is weak. In
many systems, almost all surface water resources have
been captured so that better management of water is

the only way forward.

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

Conmtny Prikans

[n 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 following carlier missions
in previous years, the Director for Research visited
Egyptseveral times. Late in the year, a workshop was
conducred with the Water Research Center with a
view towards developing a joint program of activitics
on irrigation management in Egypr.
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PAKISTAN

THE CONTEXT

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 live in rural
arcas and are primarily dependent on agriculture,
which is the mainstay of the country’s economy.

With a gross irrigated area exceeding 16 million
hecrares, Pakistan ranks fifth in che world and chird
among, developing countries in irrigated arca. The
country’s Indus Basin systems constitute the world’s
largest contiguous irrigated arca. These systems
comprise over 60,000 kilometers of irrigation canals
and more than 1.6 million kilometers of watercourses
and field channels. The irrigation infrastructure also

includes 12,500 large public tubewells, more than

Seventy percent of Pakistan’s people live in rural areas and are
primarily dependent on agriculture for their livelihood.
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300,000 small privatc tubewells and some 16,000
kilometers of surface drains.

Studies of the potential of the Indus Basin have
suggested that it has one of the world’s most favorable
environments for large-scale, intensive irrigated
agriculture. In stark contrast are the predicted
shortfalls in future national food and fiber production
needs — 10 percent by 2000, 25 percent by 2013 —
even if the national Water Sector Investment Plan’s

targets are met.

Good quality surface water is arguably the
scarcest, most valuable agricultural resource in
Pakistan. Hence, the returns to investment in the
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, ip large
measure, on eliminating the policy and institutional
constraints that continue to depress the perfermance
of the irrigated sector. Bold and prompt action is
needed in this area.

THE PROGRAM

HIMI's progzam in Pakistan was launched in 1986. It
now consists of four main projects and various

SUpport activitices.

The first of these projects, on improving
irrigation management to minimize waterlogging and
salinity, was launched in 1989. Current research
focuses on linking improved management of surface
water supplies by irrigation agencies with the
management of groundwater, which is largely in the
hands of farmers.
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The second major project is based
in North-West Frontier Provinee. Its
main objective is to devise and
introduce an approach o the
management of canal operations that
is more responsive to the water
requirements of crops than procedures
currently followed by the Provincial
Irrigation Department (PID). The
project also aims to increase the
understanding of agency personnel in
this area thr "raining, to evaluate
the costs and *ts of crop-based
trrigation operavons and to identify
opportunities for implementation on a
wider scale. The project was approved
by the Government of Pakistan in
August 1990 and funding was allocated by the Asian
Development Bank (ADB) in January 1991.

In 1985, a project funded by the United States
Ageney for International Development (USAID) on
irrigation system nunagement was initiated. This
project aims to strengthen national capacities in
research on irrigation management, to contribute to
the more efficient use of tand and water resources
through relevant rescarch, and oo improve the
cftectiveness of existing irrigation infrastructure,
Initially, technical assistance was provided through
the University of Idaho, bug, in 1990, USAID invited

[IMT's program to fulfill this role.

HIMF's fourth project in Pakistan is also
supported by USAID. Its focus is the development
and pilot testing of a management support package to
optimize canal operations and maintenance.
Computer-based decision support technology is being
used to predict the impact of different operational
and maintenance inputs on the objectives of equitable
and zciiable water distribution. This management
support research was identified by irrigation agency
ofticials as having particularly long-term value for the
[rrigation Department (ID). Hence, itis a major
focus for the department’s collaboration with 1IMI. A
primary objective is to enable PIDs to optimize the

Corsiny Prooran

resource in Pakistan,

valuable agricultural

use of their limited maintenance and repair budgets
which, in the current climate of financial austerity, are
unlikely to be increased unless improved performance

in this arca can be demonstrated.

In its program in Pakistan, [IMI engages in
“action” research in collaboration with provincial
agencies responsible for operating and maintuining
irrigation and drainage systems. [t also collaborates
with specialized rescarch institutions dealing with
land and water development at the national level.

ACTIVITIES IN 1992

Rescarch to minimize waterlogging and salinity
problems has shown, that the sustainability of irrigated
agriculrure is strongly affected by the inequitable
distribution of canal water and by the marginal to
poor quaiity of groundwater pumped for irrigation

(sce page 33).

At the tertiary or watercourse commund level,
[IMI completed studies of socioeconomic facters and
farming practices under variable soil salinity and
groundwarer conditions at three locations in Punjab.
[t was found that tarmers are gencrally well aware of
the problems of salinity and of whether or not 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 2040 percent of the total
volume 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
(CRBC) System, study areas were selected,
comprising two distributaries in the newly developed
area of Stage 1 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 pracrices, 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 1o remove those previously installed
because of breakage and vandalism. Consequently,
[IMI 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 of a pilot demand-based watercourse level
delivery system, and an assessment of the impact of
system rehabilitation on farming practices. In
addition, a review of institutional issues was begun.

[IMT’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.
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[IMI program staft provided support to the
preparation of research reports, notably those to be
presented at a symposium scheduled for April 1993.
Further training of national rescarch staff was also

provided.

Eftorts focised on introducing management
innovations in canal operations in the Lower Chenab
Canal (1.CC) System. Accurate, timely information
on canal flow conditions is central to taking effective
decisions Ga system management; its absence has
been identified by previous IIMI research as a
significant impediment to increased efficiency. Jointly
with the PID, IIMI organized flow measurenient
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 h v.¢ altered physical conditions away
from the desizn state. To predict the effects 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 ata “retreat”
held late in 1991. Two irrigation engineers were
deputed to work with [IMI 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 P1D’s Directorate of
Land Reclamation. A draft report of research findings
and policy implications was completed and is under
review by agency collaborators.

INTERNATIONAL [RRIGATION MANAGEMENT INSTITUTE



Work on developing and assessing decision-
support systems focused on two canal flow simulation
models. One model, Rajbah, is a result of the
synthesis of previous HIMI canal modeling activities in
Pakistan and elsewhere; it has proved especially
suitable for use on secondary (distributary) canals.
The other model, SIC, was developed at the Centre
National du Machinisme Agricole, du Génie Rural,
des Eaux et des Foréts (CEMAGREE), France, as a
generic version of the hydraulic model currently being
used by [IMI and the Sri Lanka Irrigation
Department in the Kirindi Oya Irrigation System (sce
page 11) SIC is particularly useful for main canal
applications, although further modifications currently
under way at CEMAGREF are expected to make it
suitable for use at the distributary level as well.
Development work continues on both models to
incorporate an appropriate formula for determining

seepage losses.

In 1992, Rajbah was recalibrated for the Lagar
Distributary in the LCC System, for which extensive
and detailed hydraulic data were already available.,
These data were supplemented with a physical survey
before annual closurc in mid-January. A survey of a
second distributary, Pir Mahal, also in the LCC, was

1M Aninal Report 1992

completed before extensive desilting — much of it by
machinery — was carried out by the PID during
annual closure.

For the Pir Mahal Distributary, pre- and post-
desiltation flow conditions have been satisfactorily
simulated and post-desilting channel performance is
being monitored through model applications. For the
Lagar Distributary, comparisons of actual . ost-
maintenance performance with model-derived
scenarios have indicated those areas where additional
inputs would probably have brought a greater
improvement. Results of this work will be used by the
PID to plan maintenance activities during annual
closure in 1993.

The SIC model was used to evaluate several
operational scenarios for the Chashma Right Bank
Main Canal. The results of this work were shared
with PID and other agency staff. A report on this use
of the SIC model was presented at an international
canal modeling symposium jointly organized by IIMI
and CEMAGREF in Montpellier, France, in October
1992. Also reported at the symposium were the
results of earlier collaborative work on maintenance

applications of the Rajbah model.

SuUDAN

THE CONTEXT

More than three-quarters of Sudan’s 27 million
people live in rural areas and depend mainly on
agriculture for their livelihood. The country’s total
agricultural area is 123 million hectares, of which only
7 million hectares are under cultivation at present. Of
this, some 1.9 million hectares (27%) are irrigated.

The irrigated sector is immensely important to the
economy of Sudan. It is a relatively secure source of
feod, especially in times of drought. It is also a major
source of forcign exchange earnings. The sector
produces all the country’s wheat and sugarcane, almost

CoUNTRY PROGRAMS

all its cotton and horticultural crops, and a substantial
proportion of its sorghum and food legumes.

Among all the countries of the developing world
in which irrigation is currently undergoing
privatization, Sudan is perhaps the one in which the
process is occurring most rapidly. The radical changes
taking place throughout its irrigated sector are de-
scribed it the box on page 16.

THE PROGRAM

IIMI’s program in Sudan began in mid-1989, when
the Institute recruited an international staff member
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who established [IMI's ofhice in
Khartoum. In October of that
year a national policy workshop
was organized in Wad Medani
to identify important irrigation
management issues for
collaborative work.

A consultative committee
was established in carly 1990,
The seven members of the
committee represent the various
disciplines and agencices respon-
sible for the irrigated sector. The
committee draws up an annual
work plan, coordinates its
implementation, and reviews
progress cach year. completed in 1992,

A major project to assist Sudan’s Gezira Board
was launched in 1990 and completed in October
1992. Its principal objective was to promote
improved water management. Advice in this arca was
based originally on the results of selected experiments
conducted at the Board's pilot farm, buc later the
scope was extended to cover new experiments on the
tarm as well as in other arcas of the scheme, so as o
obtain results that would be more broadly applicable.

A study of irrigacion management and
performance in the Rahad Irrigation Scheme began
carly in 1991. The scheme is unusual in chat water is
allocated by one agency, the Rahad Agricultural
Corporation, but delivered by another, the Ministry
of Irrigation. The objective is to assist management
agencies and tarmers in developing management
practices that will improve the efficiency and equity of
water deliveries. Work began in 1991 with the
monitoring of supplies at selected control points
along Major 3, a sub-main canal.

A study on the privatization of pumping schemes
on the White Nile has been inittated in collaboration
with the Advisory Unit of Agricultural Corporations
(AUAC) and the White Nile Agricultural
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A project to assist Sudan’s Gezira Board in promoting improved water management was

Corporation (WNAC). The objectives of this scudy
arz to compare management under the existing
parastatal agency (WNAC), with that under private
companies and under farmers. One outcome of this
preliminary study will be a proposal for a larger study
on the transition to privatization of schemes along the

White Nile.

As recommended by the consultative commiteee,
IIMI is providing technical assistance to the Kenana
Sugar Company. Studies on long furrow irrigation
problems are being conducted to improve irrigation

performance at the field level.

ACTIVITIES IN 1992

Key points of intervention to improve water manage-
ment in the Gezira Scheme are summarized in the

box on page 9.

Three major training activities were undertaken
under the Gezira Project during the year, A 2-weck
in-country training course was organized for 31 senior
field staff, a 1-week study tour abroad arranged for a
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senior manager, and a 3-week training course
conducred abroad for 3 mid-level professionals.

The preliminary findings of the Rahad study
highlight four major problem arcas for further
rescarch and management intervenrions. These are as
follows: The Rahad System is not meeting its design
objectives. From main canal to distributary levels,
water distribution goes from bad to worse. The ratio
of supplics to allocations varies from 0.2 to 2 and 0.2
to 4 at the sub-main canal and distriburary 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 irzigation
system. Systems for planning adequate and cquitable
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 densitics are usually low
and over great parts of the continent rain-fed
production has been adequate to feed the population
with irrigation concentrated on cash crops or export
crops. A trend toward morc irrigation for staple food
production is now emerging as populations grow and
pressure on food resources increases. However, unlike
in other zones, irrigation traditions and infrastructure
are lacking, so institutional formation is a
management issue here, Nigeria, with the continent’s

Cotnity Provbass

is regularly serving as a conduit for the runoff of
irrigation water. Runoft may be as high as 50 percent
of supplics 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
of Gezira. [IMl is also facilitating the field research of
another M.S. student, from the University ¢ f
Khartoum. He plans to document water distribution
along sclected 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, the program hosted a visit of Pakistani cotton
experts to Sudan.

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

HMI 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 Institute has a resident program in
Morocco.
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BuURKINA 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
vear. Especially in the drier
northern areas, rainfall is
unreliable, with the resule that
the irrigated sector assumes
considerable importance for food

security.

The development of
irrigated agriculture around _
small storage reservoirs began in M
the 1960s, with the twin goals o .

o farmers.
increasing food production and
alleviating rural poverty. The irrigated sector is now
estimated to cover about 16,000 hectares, a modest
area compared to the 2.6 million hectares covered by
rain-fed agriculture, and only a tenth of the country’s
total irrigation potential, which is estimated ro be
about 160,000 hectares.

irrigation schemes range from traditional valley-
bottorn systems with basic infrastructure and lictle or
no means of water control to those with relatively
sophisticated infrastructure ensuring total water
control. The latter type includes some village
schemes.

Like many other countries, Burkina Faso has

adopted a policy to transfer responsibility for the
management of irrigation to farmers.

THE PROGRAM

[IMI’s program in Burkina Faso aims to strengthen
the capacity of national institutions to improve and
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fer responsibility for the management of irrigation

sustain the performance of village schemes. Its work
forms part of the Institute’s regional network for

West Africa.

IIMI currently acts as the executing agency for a
4-year technical assistance project funded by the
African Development Bank (AfDB). The project
began in April 1991. IIMI provides technical,
operational and administrative support, reporting to a
9-member national coordinating committee made up
of representatives of all the ministries and agencies
involved in irrigated agriculture. Responsibilities for
irrigated agriculture in Burkina Faso are divided
among various institutions belonging to either of two
ministries, the Ministere de I'Eau (M-EAU) and the
Ministere de I'Agriculture et des Ressources Animales

(MARA).

The senior national professional staff of the [IMI
program are seconded from three national
institutions: the Office Naiional des Barrages et des
Aménagements Hydro-agricoles (ONBAH), the

Direction pour la Promotion des Coopératives

INTEANATIONAL [FRIGATION MANAGEMENT INSTITUTE
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(DPC), and the Institur d'Erudes et de Recherches
Agricoles (INERA). Each of these institutions
provides two staff members. This core staft of six is
strengthened by one doctoral fellow from INERA and
a varying number of short-term interns and fellows
(at both undergraduate and postgraduate level) from
the regional engineering school — the Ecole Inter-
Etats d'Ingénieurs de I'Equipement Rural (EIER) —
and the University of Ouagadougou.

ACTIVITIES IN 1992

In 1992, field rescarch continued in the two irrigation
systems where work began in 1991, namely Mogtédo
and Irenga. 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
adusinistrative and financial management wichin the
farmers’ organization. The cooperative has no legal
status; there is no provision for replacing or
maintaining the pumps and motors on which
production depends, and the inadequate attention
paid to maintenance has already 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 farmers from the contracts they have
entered into with a private-sector company to
produce green beans for export during the dry
season.

In the case of Dakiri, the preliminary survey also
pointed ro the need to introduce rotational warer
distribution within secondary blocks. Pilot testing of
this innovation has to await some modifications to
the canal infrastructure and the training of technical
staff and farmers.

Country PROGRAMS

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 difficultics 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, rescarchers 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
Supérieurs de I'Hydraulique et de I'Equipement Rural
(ETSHER). The objective was to improve the
technical and management skills of the 26
participants. Special care was taken to include field
staff from all of IIMI's research sites, enabling M1 to
strengthen its partnerships wich national agencies.

The second course was a 4-week regional one on
water management for irrigated rice jointly organized
by the West African Rice Development Association
(WARDA), EIER and IIMI. This was attended by 21
middle-level professionals from the national
agricultural research institutes of 12 West African
countries. [IMI planned and implemented an 8-day
field-work component at owo of its field sites.

Among the training materials prepared for these
courses were course notes, visual supports, maps,
display boards and video tapes. These constituce a
valuable contribution to the Institute’s stock of
training materials, for usc in future training events.
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[n addition, IIMI statt acted as resource persons

tor the ficld-work component of a 10-week regional
(rAININg, COUTsSe ON Irrigation warer management in
the African context organized by ETSHER and
Centre National d'Etudes Agronomiques des Régions

Chaudes (CNEARCQC).

The first in a series of exchange visits of a group
of farmers and extension agents from Burkina Faso to
Niger took place in December. The objective was o
help them improve their irrigadon management skills
through observations and discussions with colleagues
in a different environment.

At the request of the Ministry of Water Resources
of the Gambia, [IMI organized a 1-week study our
in Burkina Faso for a group of Gambian rice farmers.
The purpose was to study Burkina Faso's experience
in farmer-managed irrigation systems. Besides field
visits and discussions with local farmers, the visitors
met staft from agencies providing support services to

farmeers.

The program continued to support the rescarch
of a doctoral studenc and to provide on-the-job

training to two young engincers. In addition, three

In 1992, field research
continued in Mogtédo and
Itenga irrigation systems,

students from EIER, and
two from the University
of Quagadougou wrote
theses or project reports
based on field research
carried our at [IMI's
study sites.

The program
copublished the second
issuc of the bilingual
(French-English) West African Irrigation Network
Newsletter, which was devorted to irrigation in Niger.

[nformation exchange was further strengthened
late in 1991 by the production of a national language
newsletter copublished by IIMI and the World
Conservation Union (IUCN) focusing on the
interactions beeween irrigation and the environment.
The points of view of the farmers at IIMI's rescarch
sites were prominently featured. In 1992, following a
reorganization of the [UCN country office, IIMI had
to find alternative means of production. Prospects for
fund-raising through selling advertising space were
explored. The nextissue will be produced by the
program carly in 1993, [IMI also helped the [TUCN
representative in Burkina Faso organize workshops for
local language journalists with a view to enlisting their
support for the dissemination of information on

irrigation and the environment.

A documentary film on Water in the Sahel, 1o
which [IMI acted as wechnical advisor, was completed
and shown on national television in February 1992,

INTERRATIONAT TRNGATION AANAGEMENT INsTIRUT)



[IMI Asnal Report 1992

NIGER

THE CONTEXT

Vast, landlocked and arid, Niger possesses limited
potential for rain-fed agriculture. With its population
rising by 3.3 percent a year, the country must move
towards improved use of its scarce water and land
resources for sustainable irrigation if it is to reach its

goal of food self-sufficiency.

Current estimates place the irrigation potential of
Niger at 270,000 hectares, of which around 30
percent (81,000 hectares) are being exploited at
present. Irrigated production represents roughly 10
percent of total agricultural output. Recurrent
droughts are only partially offset by the presence of
several major sources of water. The most important of
these is the Niger River, which flows for over 550
kilometers through the southwest of the country.
Most of the country’s modern irrigation schemes,
with total water control, are found along its banks.

The size of Niger's irrigated perimeters ranges
considerably, from a few hectares to several thousand,
with the average size along the Niger River estimated
at 200 hectares. There are currencly more than 30
irrigation schemes of this kind, covering over 7,500
hectares. Development of these schemes costs an
average of US$24,000 per hectare and rehabilitation
approximately US$4-8,000 per hectare. Most
schemes practice double-cropping of rice, with
average yields of 5 tonnes of rice per hectare per crop
per scason (i.c., 10 tonnes per year).

The support provided to farmer-managed
irrigation could be greatly improved. Cooperatives
have no legal status, yet farmers shoulder an
increasing share of the burden for organizing and
supporting irrigated production as the government
and donors steadily reduce their technical and
financial contributions. Cooperatives now organize
the supply of farm inputs, water distribution and
irrigation system maintenance. They also market their
crops, and in so doing must sct aside a proportion of

ConNtpy Prongpasn

the profits to invest in inputs for the next season,
since they cannot legally obtain credit.

Frequently, under pressure from the very same
donors that in the past promoted irrigation
development, the Government of Niger is being told
to reduce its role in this arca, as well as in irrigation
management. While farmers accept this reality they
are finding it difficult to fill the void left by the state.

THE PROGRAM

[IMI’s program in Niger consists of a single project
supported by the African Development Bank (AfDB).
Its objectives are to identify ways of reducing
operating costs, diversifying crops and generally
improving management in farmer-managed irrigation
schemes along the Niger River. The project also pays
special attention to the role of women in irrigated
agriculture, and to the environmental effects of
irrigation.

The project works under three national
ministrics: the Ministere de Agriculture ec de
I'Elevage (MAG/ELY); the Ministére de I'Hydraulique
ct de ’Environnement (MHE) and the Ministére de
I'Education Nationale, de I'Enscignement Supérieur
etde la Recherche (MEN/SR). There are four
national partners: the Office National des
Aménagements Hydro-Agricoles (ONAHA), the
Institut National de la Recherche Agronomique du
Niger (INRAN), the Génie Rural (GR), and the
University of Niamey (Faculté Agronomic). A 7
member commiittee steers and coordinates project

activities.

The parastatal ONAHA plays a critical role in
irrigation development in Niger. It is currendy
undergoing radical reorganization, as a result of which
it will probably relinquish its roles in irrigation
construction and rehabilitation to focus exclusively on
providing support services to cooperatives.
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if it is to attain food self-sufficiency.

The project was approved by the government in
July 1991 and field research began in January 1992.
Threc representative irrigation schemes were selected
to host field research and training activities — Saga,
Kourani-Baria and Tillakaina.

ACTIVITIES IN 1992

The 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-weck training course on irrigation water

3 A B T 4T eI, <
Niger must move towards improved use of its scarce water and land resources

. management organized by the Ecole Inter-

" Etats des Techniciens Supérieurs de
I'Hydraulique et de I'Equipement Rural
(ETSHER), Ouagadougou and the Centre
National d’Erudes Agronomiques des
Régions Chaudes (CNEARC), Montpellier,
France. The 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
project staft and cooperative members to
visit Burkina Faso and Nigeris, 10 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 irrigation systems and 10 percent

modern.
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Public-sector irrigation developmentand
management are the responsibility of the country™ 11
River Basin Development Authoritics (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 adopred 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 the
development of irrigation infrastructure, the cost of
services provided by the RBDAs is no longer
subsidized but must 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 maintining systems
are being shared berween farmers 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 [IMI, allowing opportunities

both to study the process of change and to provide

other West African country.

CorN ey Procamass

Nigeria has more irrigated land and greater potential for irrigation expansion than any
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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 the
management of public-sector irrigation. It works in
collaboration with the Hadejia-Jama’ara River Basin
Development Authority (HJRBDA). The
collaborative rescarch forms part of the Kano River
Irrigation Project (KRIP), and is funded by the Ford

Foundation.

The action rescarch 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 scaff
work closely with HIRBDA 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 of water charges, with the
% aim of increasing the success rate in
this area. Data are collected ar three
pilot sites in the head, middle and tail
sectioins of KRIP on the
socioeconomic status of farmers, on
the crops they grow, their access to
water, the moisture stacus of soils and
growing crops, and the development
and activitics of farmers” organizations,

ACTIVITIES IN 1992

Initial findings at the three pilot

research sites are summarized in the
box on page 13.
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Joint management between the farmers’ groups
and KRIP appears feasible. A< a first step, it is
proposed to hand over responsibility for the
distributary canals. Above this level, KRIP will retain
responsibility for the time being,

During the year, efforts were made to involve the
users’ associations in a broader range of activities
besides those related to water deliveries. These include
the supply of inputs and marketing services. At each
pilot site care is being taken to identify the cementing
factors that will bind the farmers together and keep
them acting as a group.

It is estimated that a 70-percent success rate in
the collection of water charges would enable the
associations to break even, meeting the costs of
operations and maintenance. Data collected in 1992
showed that the current level is well below this —
only 30 percent. More detailed studies to specify
operation and maintenance costs are under way.

Efforts are also being made to specify the sharing
of responsibilities between the farmers” associations
and the agency. The management of HJRBDA has
approved a proposal on a crial basis to authorize the
farmers’ associations in the pilot areas to collect water
charges on behalf of KRIP and to retain 15 percent of
the sums collected in their accounts when the
collection rate exceeds 90 percent.

The first phase of the [IMI-Nigeria Program
ended in December 1992, A second phase is
proposed, focusing primarily on che continued
strengthening of joine management. A special study
on the social and institutional aspects of improving
the productivity of fadamas (lowlands or flood plains
with a low water table) will also be included. Efforts
to improve the management of public-sector
irrigation organizations in Nigeria will continue, and
collaborative research with Nigerian universities and
rescarch institutes will be vigorously promoted.

Morocco

THE CONTEXT

Morocco has the third largest irrigated area in Africa
(after Egypt and Sudan). It uses its irrigated sector not
only to feed its own rapidly rising population buc also
to carn a substantial proportion of the hard currency
it needs to finance overall economic development.

Morocco provides valuable examples of the
Western Mediterrancan approach to irrigation, which
is characterized by fairly sophisticated technology,
decentralized management, considerable diversity of
irrigated crops and close integration with rain-fed
agriculture and agro-indusery. Yet Moroceo's
experience remains unfamiliar to many countries
which might benefit from it, particularly those
outside the Arab world and Francophone Africa.

There is therefore considerable potential for the
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broader dissemination of information and for training
activities for visitors from abroad.

Although Morocco manages large irrigation
systems relatively well, agricultural production still
falls well short of its potential. For instance, yiclds of
irrigated wheat — the country’s major food staple —
are around 3—4 tonnes per heetare (about 1 kg per
cubic meter of water) in the most productive areas,
whereas they are at least double this level in Southern
Europe, often under less favorable climatic
conditions. Small-scale irrigated agriculture seems to
perform far less well than large-scale, although this
cannot be proved since reliable data are lacking.

Various studies have concluded that the way

forward for irrigated agriculture in Moroceo is to
improve on-farm irrigation practices and increase the
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Morocco has the third largest irrigated area in Africa,

involvement of farmers in irrigation management.
"Thus, Morocco stands to benefit from the experiences
of other countries more advanced in these areas.

IIMTI'is well-placed to assist these two-way
exchanges of information and results. In 1988, the
Institute therefore decided to accept the invitation of
the Government of Morocco to launch a program in
its country.

THE PROGRAM

[IMP’s program conducts research on several themes
of interest to both Morocco and 1IMI, including
irrigation management in mixed farming systems, the
relationships beoween system design and
management, performance assessment and farmer
participation in management,

"The program’s first projects were developed in
collaboration with the Offices Régionaux de Mise en
Valeur Agricole (ORMVAs). These are regional
public-sector organizations responsible for overall
agricultural development, including irrigation
management, in specific command areas. There are
nine such organizations in the country, covering most
of its high-potential cropping arcas. However, over

Covsitin Procsasy

the coming years, [IMI expects to
diversity its partnerships o include
farmer-managed irrigation systems
falling outside the command areas
of the ORMVAs. These systems
cover a third of the country’s
irrigated arca and are

underdeveloped at present.

Besides the ORMVAg, 1IMI
has collaborated with various
research organizations, including
relevant university deparements and
the Service des Expérimentations
d'Hydraulique Agricole (SEHA).
This is an irrigation and drainage
rescarch center under the Ministere de I'Agriculture et

la Réforme Agraire (MARA).

After establishing its oftice in Rabat in 1989,
[IMI began the first phase of a project investigating
the performance of a traditional farmer-managed
irrigation system within the command area of an
ORMVA. The reasons for the system'’s disappointing
performance following modernization by the
ORMVA were diagnosed, and suggestions made for
improving the sicuation.

In Seprember 1991, IMI, the ORMVA of the
Tadla Region and SEHA launched a collaborative
project on irrigation extensior services for gravity
systems in ‘Tadla. The objeer ve is to improve the
profitability of irrigated whear, alfalfa and paprika by
increasing yiclds per unit of water. Besides having
obvious direct cconomic benefits, this project should
also solve waterlogging and salinization problems.

ACTIVITIES IN 1992
The preliminary phase of the Tadla Project was

completed by the end of 1992. Details of the results
are provided on page 31 of this report.
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As in previous years, the Morocco Program
provided much shore-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 requirements and the planning of
rehabilitation works.

Latin America

The area under irrigated agriculture in Latin America
is about 16 million hectares. The countries in the
region with large irrigated agricultural arcas are
Mexico, 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 are substantial pockets like north-
cast Brazil, norchwest Peru, and central Chile where
irrigation plays an important role in food production.

LIMI began taking steps in 1990 to initiate
programs in Latin America where there is a growing
need to improve irrigation performance ro increase

food production.

To establish its program in the region, IIMI has
ficlded three missions to Latin America. The first
mission, undertaken in the latter part of 1991,
involved visits to Argentina, Brazil, Chile, Colombia,
Ecuador and Mexico to interact with irrigation
agencices and professionals on the possible scope of
[IMI's program in the region. The outcome of the
mission is a report on Guidelines for an [IMI Pro-
gram in Latin America (Bertranou and Schulze,
1992) which describes the key issues facing irrigated
agriculture in Latin America and outlines a possible
IIMI approach to address these issues in collaboration
with Latin American institutions. In December of the
same year, [IMI 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 delivery in relation to crop requirements. The
other was organized by IIMI headquarters for cight
irrigation managers from four countries of Southeast
Asia, who came to study irrigation management for crop
diversification (sce page 30). These two tours were
encouraging first steps towards the broader dissemina-
tion of Moroccan experience to other countries,

Cienciu y Tecnica Hidrica (INCYTH), organized a
workshop in Mendoza, Argentina, on farmer-managed
irrigation systems. Although this was a global work-
shop, the location gave considerable prominence to
Latin American concerns and promoted considerable
interchange between Latin American and other,
particularly Asian, specialists, [IMIs tirst mission to the
region was followed by a visit to Mexico in August
1992 by the Director General. A further nwo-member
mission to Mexico was undertaken in Ocrober to
identify program possibilitics, 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 of a program for the region designed to fill
some of the most critical irrigation management gaps.
"The objectives of the program are to devise region-
specific methods to address irrigation management
needs such as more and better information. increased
irrigation-management research capacity, and the
introduction of irrigation-management improve-
ments. The program would make a significant
contribution to generic rescarch that forms the core of
[IMT's rescarch mandate, as 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
activiries in 1993 are bright.
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CAPACITY BUILDING

[IMI’s capacity-building activities are designed to
strengthen national irrigation management and
rescarch. They are of two major kinds — training and

information.

MANAGEMENT TRAINING

Training activities at IIMI operate differently to those
of other centers in the CGIAR system. Most other
centers have, in the past, conducted many training
activities at their headquarters locations and are only
now engaged in a process of decentralizing them and
devolving responsibility for them to national research
groups. [IMI, in contrase, /as alwnys run its training
activities in a decentralized mode — using the farm or
the agency itself as at once the setting and the subject
of the training process, as well as the parener in it. No
group courses are held at headquarters. The Institure’s
full-time training staft consists of a single training
specialist with a “roving” mandate to visit irrigation
mstitutions in [IMI’s parener countries. The purpose
of these visits is to develop local training skills, act as a
catalyst in the diagnosis of organizational constraines
to successful job performance, and assist in the
development and institutionalization of improved
management techniques and approaches. These
activities complement the training activities
conducted by [IMI's ocher professional staff, which
are described in the thematic and in-country sections
of this report.

The Training Cycle

To ensure that training activities lead to real and
lasting gains in performance, IIMI has developed a
six-stage training cycle. The objective is to take a
holistic approach to the national irrigation and
rescarch development system, allowing key
management constraints to be identified and
appropriate interventions planned and implemented
on a consensual basis. Special attention is paid to the

Caractiy Bratbineg

links between system components, and to the
strengthening of participatory approaches. Presented
here in a generalized form, the cycle can of course be
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
done interactively, through group seminars held with
staff av all levels of the organization, who are
subsequendy interviewed individually where
necessary. The aim is to “open up” the organization
and its staft, so as to encourage free and frank
discussion of problems and their potential solutions.

The second stage is to prepare a training plan.,
This is done in consultation with the organization’s
senior managers, often through a small workshop.
Sometimes the workshop serves as an “eycopener” —
confronting senior managers with defects in their own
management style and performance, as perceived by
those who work for them. This is particularly true in
agencies where a “top-down™ management style has
prevailed in the past, but is no longer perccived to be
appropriate. The workshop usually leads to the
identification of the management changes necessary at
all levels o the organization, and of the priority
groups and topics to be addressed.

The third stage is the development of detailed
training curricula. The curricula comprise
comprehensive guidelines enabling the trainer to
dircct the learning process. Separate curricula may be
developed for different professional groups within the
organization, such as engineers and technicians, as
well as for the trainers — the representatives from
cach group who will lead the training process.

The fourth stage is the training of trainers. This
usually takes the form of a course lasting 2 to 3 weeks.
Often, the first task in these courses is to convince
participants from professional backgrounds who may
lack any past experience in training and management
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 become stronger. Participants are
divided into three groups, cach of which is asked to
organize a 1-day training session for the other two
groups, which act as “trainees.” These sessions are
video-taped, enabling participants to assess their own
strengths and weaknesses after the evene, Feedback is
also received via the other oo groups which, in their
capacity as traines, evaluate the trainers through a

questionnaire,

The fifth stage is the production of training
materials. These are developed by the trainers
themselves, with the support of agency and [IMI staff,
using a combination of existing IIMI and agency
publications as sources. Translations into local
languages are arranged according to need.

The sixth and last stage of the M training cycle
is to monitor the results of the previous fve stages.
MU stattassess whether local trainers have shown
theniselves capable of applying training methods and
techniques with confidence, whether the training
materials developed are adapred o local needs, and

other indicators 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 [IMI has a program is
reported in the country programs section. This
section thercefore deals only with activities in Malaysia

(see box below).

INSTITUTIONAL DEVELGPMENT
AT THE DEPARTMENT OF IRRIGATION AND
DRAINAGE IN MALAYSIA

[IMI 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
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existing training programs. Three workshops for
senior managers of the agency were held in
October 1991 to redefine the agency’s mission
statement, major objectives and strategies. Two
major outputs in 1992 were the completion of a
strategic planning exercise and a human resources
development plan. In addition, two irrigation
schemes — Besut and Kerian —— were selected as a
testing ground for the reorientation of agency
activitie ar field level. Workshops were held for
field staff, and interviews conducted with farmers
to assess their views on the department’s
performance. Lastly, management rescarch at the
department was strengthened through the creation
of a new division for this purpose. This followed
training by 1IMI which increased both the
awareness of the importance of research and the
rescarch skills of senior staff.

The Malaysian experience was rated as
successful 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, [IMI hosted over
20 scholarships and fellowhips wknse details are given
in Annex II1. These training activities were carried
out in several countries including Burkina Faso,

Niger, Pakistan and Sudan.

COLLABORATIVE RESEARCH ACTIVITIES

[IMT’s collaborative research activities in the field are
designed to contribute to strengthening national
research capacity. These collaborative rescarch
activitics are therefore an importanc aspect of [IMI's
training activities.

[n 1992, collaborative rescarch activitics were
initiated in several countries, some examples of which
are given below.

INTERNATIONAL IRAGATION NANAGEMENT INSTTIUTT
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AGREEMENTS AND RESEARCH CONTRACTS

Organization

India

Water and Land Management Institute, Bihar

Nepal

Agricultural Development Bank of Nepal

Institute of Agriculture and Animal Science,
{ ‘I'ribhuyvan University of Nepal

; Institute of Agriculture and Animal Science, Inter-
national Centre for Integrated Mountain Development
and Workshop in Political Theory and Policy Analysis,
Indiana University

Sri Lanka

People’s Bank of Sri Lanka

Postgraduate Institute of Agriculture,
University of Peradeniya, Sri Lanka.

Engineering Consultants Led., Sri Lanka.

Agrarian Research and Training Institute, Sri Lanka.

Department of Agricultural Engineering,

University of Peradeniya, Sri Lanka.

Purpose

To document the distribution and management perfor-
mance of different types of institutional arrangements
for obtaining and utilizing tubewells 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 nicthodology and work plan involving collec-
tion and analysis of data on technical, agriculeural,
environmental, socioeconomic and institucional aspects
of groundwater irrigation.

To strengthen the technical capability of ADB/N seaff
under its Community Surface Irrigation Program,

To undertake collaborative research and training
activities in irrigation management.

To establish a cooperative relationship in order to
implement the access and use of the Nepal Irrigation
Institutions and Systems (NI1IS) database.

To colicer and synthesize information on projects and
programs dealing with natural resources management in

Sri Lanka.

To collaborate on a sub-study at Inginimitiya System
under the Irrigation Management Improvement Project.

To study cost-effective modernization strategics for che

1990s.

To carry out the first phase of the study on Monitoring
and Evaluation of Participatory Irrigation System
Management policy.

To design and test a low-cost-level data logger.

Caractts Braunim
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Organization

iSudan

. Rahad Agriculrural Corporation and
Hydraulics Research Station

i Ministry of Irrigation, Nile Agricultural Corporation
. and White Nile Private Holding Cempany

WORKSHOPS AND CONFERENCES

HMT's workshops and conferences provide
opportunities for researchers in developing countries
to meet and exchange ideas both among themselves
and with irrigation managers and policymakers. In
1992, the Instinute organized or co-organized 31

Purpose

To assess irrigation performance in the Rahad Irrigation
Scheme.

To evaluate privatization operations in the White Nile
Pumping Scheme.

workshops and conferences in several countrics
including Bangladesh, Burkina Faso, Nepal, Nigeria,
Pakistan and Sri Lanka. [IMI was represented ar 32
workshops and conferences organized by other
institutions. The details of these events are given
below.

WORKSHOPS AND CONFERENCES ORGANIZED OR CO-ORGANIZED BY IIMI

Title

Le Management en Irrigation — Training Course for
irrigation agency field seaft
(co-organizer: ETSHER, Ouagadougou, Burkina Faso).

Clients” Workshop on Strategy and Medium-Term Plan,

Crafting Irrigation Institutions in Nepal

(co-organizers: IAAS/DOI, Nepal).

International Workshop on Design of Irrigation Structares

for Fall and Mountainous Environments
(co-organizer: ICIMOD, Kathmandu, Nepal).

ATT/HMI International Workshop on Soil and Water Engincering

for Paddy Field Management.

Donor Workshop on Strategy and Medium-"Term Plan.

[IMI-India Collaborative Research in Irrigation Management

(co-organizer: WALMI, India).
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Date(s) Location
6-18 Ouagadougou,
January Burkina Faso.
8-9 Colombo,
January Sri Lanka.

12 Kathmandu,
January Nepal.

13-17 Kathmandu,
January Nepal.
28-30 Bangkok,
January Thailand.

3 The Hague,
February Netherlands.
13-14 New Delhi,
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 I'Eau et de I'lrrigation pour la Riziculture —
Training Course for Rescarch Staff of MARS in West Africa

(co-organizers: WARDA, Cote d'lvoire/EIER, Ouagadougou, Burkina Faso).

Planning Retreat for Draft 8th Five-Year Plan —
Irrigation and Agriculture Component.

Participatory Management in Agency-Matiaged Irrigation Systems in Nepal

(co-organizer: DOI).

DSE/MMI 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: USAID 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,

[rrigation and Mahaweli Development, Sri Lanka).

Workshop for Vechnical Assistants on Performance Improvement
and Sustainabiiity of Irrigation Systems under the Irrigation
Systems Management Project (ISMP).

HJCN/TIMI Workshop on An Integrated Approach to Natural Resource

Management in Two Types of Wartersheds.

Strategic Planning and Human Resources Development at
Bangladesh Agricultural Development Corporation (BADC).
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Date(s)

27
February

2-28
March

14
April

29-30
April

4-22
May

18-21
May

June

16-18
June

34
July

7-8
August

2-8
September

9
September

15-17
September

Location

Kano,
Nigeria.

Ouagadougou,
Burkina Faso.

Islamabad,
Pakistan.

Kathmandu,
Nepal.

Chiang Mai,
Thailand.

Dhaka,
Bangladesh

Colombo,
Sri Lanka.

Ahungalle,
Sri Lanka.

Negombo,
Sri Lanka.

Seeduwa,
Sri Lanka.

Katunayake,
Sri Lanka,

Colombo,
Sri Lanka.

Dhaka,
Bangladesh.
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Title

Warkshop on Strategic Planning and Human Resource
Development Plan for Managers of Besut and Kerian Irrigation
Schemes in Collaboration with Universiti Pertanian Malaysia
and Department of Trrigation and Drainage, Malaysia.

Informative Workshop en DID Mission, Objectives and Strategies
as well as Objectives and Strategies for the Besut Scheme in Malaysia,

Workshop on Research on the Performance of Trrigation
Systems in Collaboration with Universic Pertanian Malaysia and

Department of Trrigation and Drainage, Malaysia.

The Role of NGOs in Irrigation Development and Management
(co-organizer: ADB/N).

DSEMMI Strategy Waorkshop on Irrigated Agriculrure
in Southeast Asia Bevond 2000.

DSE/MNMI Asian Regional Workshop on the Inventory of
Farmer-Managed Irrigation Systems and Management Infoi mation
Systems in Collaboration with NIA,

Formation of Water Users’ Association in the Kano River Irrigation System
(co-organizer: Hadejia Jama'ara River Basin Development Authority,

Kano, Nigeria).

International Workshop on Application of Mathematical
Modeling for the Improvement of Trrigation Canal Operations
(co-organizer: CEMAGREF, France).

Workshop on Irrigation Management in Egypt
(co-organizer: Water Rescarch Centre, Cairo, Egypt).

[nstitutions, Incentives and Irrigation in Nepal

(co-organizers: [AAS/DOI, Nepal).

Formation of Water Users” Association in Hadejia Valley Project
(co-organizer: Hadejia Jama'ara River Basin Development
Authority, Kano, Nigeria).

SELECTED WORKSHOPS AND CONFERENCES AT WHICH 1IMI WAS REPRESENTED

Sixth Meeting of the Moroccan Conseil Supéricar de I'Eaun
(organizer: Conseil Supéricur de 'Eau, Moroceo).

Fourth [rrigation Management Policy Advisory Committee

Policy Workshop

(organizer: IMPSA Secretariat, Colombo, Sri Lanka).
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Date(s)

21-23
September

24

September

28 September-
1 October

29-30

September

5-9
October

13-15
Ocrober

19-23
October

26-28
October

14
December

21

December

21-22
December

22-23
January

24-26
January
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Location

Kota Bharu,

Malaysia.

Besut,

Malaysia.

Besur,
Malaysia.

Kathmandu,

Nepal.

Langkawi,
Malaysia.

Tagaytay City,

Philippines.

Kano,
Nigeria.

Montpellier,
France.

Cairo,
Egypt.

Kathmandu,
Nepal.

Hadejia,
Nigeria.

Rabar,

Morocco.

Habarana,
Sri Lanka,



Title

International Conference on Water and the Environment (1CWE)
(organizer: FAQ)

Maitrise de I'Eau en Agriculture et Réalité Africaine
(organizers: ETSHER, Ouagadougou, Burkina Faso/CNEARC,

Montpellicr, France).

Narional Environmental Action Plan Workshop
{organizer: Institute of Fundamental Stadies, Sri Lanka).

Consultation on Legal Issues Relating to Water Resources
Development and Management in Sri Lanka
{organizer: INIPSA Seerctartat, Colombo, Sri Lanka).

Fitth Trrigation Management Policy Advisory Committee
Policy Workshop
(organizer: INMPSA Secretariat, Colombo, Sni Lanka).

La Conception des Aménagements Hydroagricoles
en Aval des Barrages et sa Relation avee la Mise en Valeur
(organizer: Ministry of Water, Burkina Faso).

Methods of Measuring Sustainability through Farmer Monitoring:
Applications o the Rice Wheat Cropping Pattern in South Asia

(organizers: CIMMYT, IRREand Nepal Agriculiural Research Council,

Nepal).

First Nadonal Water Resources Forum
(organizer:-National Warter Resources Institute, Nigeria).

Farmers” Role in Trrigation System Management
(organizer: Centre for Water Resources, Anna University,
Madras).

Annual Sessions of the Sri Lanka Agricultural Economics Association
{organizer: Sti Lanka Agricultural Economics Association,
Kandy, Sri Lanka).

[ndigenous Management of Agriculture and Natural Resources
{organizer: Winrock International).

Seminar on Water and Land Laws in Irrigated Areas
of Africa and Madagascar

(organizer: Centre d'Erades Juridiques et Politiques
du Monde Africain, Moroceo).

Caran Bognee,

Date(s)

26-31
January

3 February
11 April

21 February

20-21
March

24-26
April

28-30
April

8-9
June

8-11
June
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Location

Dublin,
Ireland.

Ouagadougou,
Burkina Faso and
Montpellier,
France.

Kandy,
Sri Lanka.

Negombo,

Sri Lanka.

Beruwala,
Sri Lanka.

Ouagadougoun,
Burkina Faso.

Katchmandu,

Nepal.

Kaduna, |

Nigeria.
Madras,

India.

Kandy,
Sri Lanka.

Kathmandu,
Nepal.

Kenitra,
Morocco.
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Title

43rd International Exceutive Council Meeting and

16th European Regional Conference on the European Strategy
in Irrigation, Drainage and Flood Control in the "90s
(organizer: 1CID).

Meeting of CGIAR Soctal Scientists
(vrganizer: CGIAR),

Symposiam on Irrigation and Society: The Mahaweli Project, Sri Lanka
(organizers: Department of Social Anthropology, University of Zurich
and Department of Sociology, University of Colombo, Sri Lanka).

Expert Consultation of the Asian Network on Irrigation/Water Management
(organizer: Regional Office for Asia and the Pacific of the FAQ,

Bangkok, Thailand).

Workshop to Begin Work on Irrigation Research Management Unit
(IRMU) (organizer: Irrigation Department, Sri Lanka).

Meeting of PEEM Collaborating Centres
(organizers: WEHO/FAO/UNED Panel of Experts on Environmental
Management tor Vector Control),

Internadonal Conterence on Advances in Planning, Design, and
Management of Irrigation Systems as Related 1o Sustainable Land Use
(organizer: The Center of Irrigation Engineering).

Third Common Propenty Conference
(organizer: International Association for the Study of Common Property),

The Impact of Irrigation Projects on Nigeria's Environment
(organizer: Obafemi Awolowo University, lle-Ife, Nigeria),

Framework for Modernization of Mexican lrrigation Systems
(organizer: I°FRID).

59th Mecting of the Technical Advisory Committee of the CGIAR
(organizer: CGIAR).

International Workshop on Gender Concerns in Rice Farming
(organizers: IRRIL, Farming Systems Institute and Department
of Agriculture, Bangkok, Thailand).

International Centers Week
(orgarizer: CGIAR).

Second Mediterrancan Conference on Water
(organizer: EC, Ttaly).

Asian Farming Systems Symposium
(organizer: Asian Farming Systems Association),

Date(s)

21-27
June

17-20
August

24-29

August

25-28

August

27
August

14

Seprrmber

17-20

September

17-20
September

27-30
September

5-6
October

19-24
October

20-25
Qctober

26-30
QOctober

28-31
October

2-5
November

Ine

HIAN

[

Location

Budapest,
Hungary.

The Hague,
Netherlands,

Ticino,

Switzerland.

H;lngkuk.

Thailand.
Colombo,

Sri Lanka.

Harare,
Zimbabwe,

Leuven,

Belgium.

Washington D.C.,
USA.

lle-1fe,
Nigeria.

Mexico City,
Mexico.

Washington D.C,,
USA.

Chiang Mai,

Thailand.

Rome,
lealy.

Rome,

ltaly.

Colombo,
Sri Lanka,

Al Ik s Mot Baanren
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Title

Third Pan-American Regional Conference on Modernization

of Trrigation Districts
(organizer: [CID).

Irrigation in the Year 2000: A New Approach of Irrigation in

France and in the World

(organizers: Association Frangaise pour I'Etude de Plrrigation et

du Drainage, Réseau National Expérimentation et démonstration —

Hydraulique Agricole and Socidte Hydrotechnique de France).

Workshop on Trrigation Systems Management Project 1993

Annual Workplan
(Organizer: ISMP, Sri Lanka).

INFORMATION

INTRODUCTION

HMIs intormation activities are designed to
disseminate rescarch findings and experiences to HTIM]
and its national rescarch partners, 1o the wide range of
people holding key positions in national irrigation
agencies and research sysiems, and o other interested

parties including donors, policymakers and trainces.

The Information Office ar TIMI headquarters
comprises the units of Librarv and Documentation,
Publications, Editoriad and Production. Public

Awareness, Distribution and Computer Serviees,

REVIEW OF ACTIVITIES DURING 1992

Since the beginning of 1992, the Library holdings
headquarters have increased by 1.897 items, bringing
the otal up to 10480 fiems, Of these, 3,961 are
monographs, 1,575 unpublished manuscripes. and
the remaining .87 1 analviical entries and journal
articles. The TINI Library subscribes to 147
periodicals of which 40 are primary journals. Many of
the secon” o journals are obtained through gifts and

exchange agreements with other libraries.

Date(s) Location
9-11 Mazaltan,
November Mexico.
18-19 Paris,
November France.
24-25 Colombo,
November Sri Lanka.

1992 saw the introduction of the Selective
Dissemination of Informadion (SDI) service 1o 1IMI
program stafl. This service has been extended 1o
include partners and collaborators, inidally in the
Sudan, HIMI's SDI service is based on interrogating,
databases, HIMT's own database wogether with a range
ot international databases held on CD-ROM, against

the customized profiles of HMT staftand partners.

In Sri Lanka, libraries concerned with agriculture
are members of a national network AGRINET, the
Agricultural Information Network. Notonly has [IMI
extended its SDEand incerlibrary loan services 1o
AGRINLET members bue the Head Librarian and
Documentalist have served as resource persons on
AGRINET training programs. These programs have
been conducted w improve the abilities of mid-level

tibrary personnel incthe focal agricultural libraries,

HMI rescarchers publish their work ininterna-
tional journals and in formal IIM1 publications. The
list of TIMIT publications for 1992 s displaved in

ANNEXTL

At the beginning of 1992, IIMI established s

own in-house typesetting and ayout systems
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emploving PC desktop computer applications and
postscript laser printout. Printing of the finalized
manuscipts is undertaken locallv in Colombao, 1992
saw the completion and incroduction of TIMTs new
Logo to the institute which now appears onall TINMI

stationary and publications.

Muost lay audiences are unawiize ot the
importance of irrigation management and the work
of TIML The program during 1992 focused on
getting TINT better known in s hose nadion, Sri
Lanka. A number of press releases on specific events
have been reintorced by radio and newspaper
interviews of TN Directors, Board Members and
rescarchers to provide a wider understanding of the
role ofirrigated agricaliare and what TN s doing,
These activities have been supplemented by articles
published in the local press about specific activities.

“News Briets,” very shorcimpact articles, were

inttiated and distribured o M stakeholders and
partners, in addition to a number of other targeted
outets around the world. Longer stories about HMTs
work and impacts have been prepared and are being

posted in “TINT News™ tor wider distribudion,

HNIES computer services unit was brought under
the administration of the Information Oflice late in
1992 with the intention of bringing the use and
operation of computer systems, throughout the
institute, into a coherent fraraework, The planis wo
provide an integrated computer system for N stalt’
to access and share common date, The unit is now in
the process of identitving common databases and
resources of wide interest to TIMT sttt specitving
standardized software packages. and defining the
configuration of the hardware necessary to vun the
systemis, [t is anticipated that the developments in this

arca will move quickly over the next iwo vears.

FINANCE AND ADMINISTRATION

In 1992, the Institute’s income of USS9.7 million
was applied to net operating expenditares of US$9.1
million (sce Figures 7 and 8). Thus, IM1 ended the
year with a net operating surplus of US$643,878 of
which USSA61,180 were allocated for new capital
purchases, US$38.080 1o the capital fund established
in 1991 for replacement of core asseis, and the
balance USS124,618 to the operaung tund. In 1992,
HMT emploved USS3.3 million in core unrestricted
resources, USS3.8 million in core restricted support,
and USS2.6 million in complementary support.
HMTI's unencumbered cash assets ar the end of 1992

were over USS2.0 million.

At the close of 1992, HNM T had 31 internationally

recruited stafl, Some 132 national and international
professionals were engaged in HMI's rescarch,
training and information activities in headquarters
and overseas units. IHIMTs total statf numbered 367,

more than half of them based outside Sri Lanka (see
Figure %in Annex [V).

The financial Tables thae follow distinguish
between HIMT's core programs and its complementary
programs, (Previous TIME Annual Reports did not
make this distinction, since before joining the
CGIAR svatem, TIMI did nod differentiate between
core and complementary activities.) The set of
detinitions adopted for the Medium-"Term Plan is
given in the box. Since the Medium-"Term Plan
period will only commence in 1994, a “transition
definition™ has been adopied for 1992 and 1993;
under this “transition definition,” all ongoing rescarch
activities carried out in India and Pakistan (whether
country-specitic or transnational) are considered part
ot IIMT's core program, rather than of its comple-
mentary program.

Pratienianonai Deptoanon Masaniasr sanen
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IIMI defines as core those activities deemed
essential tor meeting the Insticute’s mission of
festering the development, dissemination and

adoption of lasting improvements in the

pertormance of irrigated agricnliure in developing
countries. These activities are those which:

B Involve research or rescarch-related activities.

B Address one or more of IIMIs five program

areas.

[TA v\mm.a{ Feport 1002

B [IMI s better-qualified to undertake than

others.

B Generate transnational rather than country-

specific results.

i
[IMI’s complementary program covers activities of |

a similar type, but their results are country-specific

rather chan transnational in scope.

CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY — 1992,

Donor

CORE UNRESTRICTED

AUSTRALIA

CIDA

EEC

Forp Fousparion
GOVERNMENT OF CHINA
GOVERNMENT OF GERMANY
GOVERNMENT OF NETHERIANDS
[NpA

Japan

USAID

WoriD Bank

SuBTOTAL (UNRESTRICTED)

OTHER REVENUE

Sunpry Incosme

BaNK INTriest

......

------

......

RECOvERY OF OVERHEADS (CHARGED TO COMPFMENTARY I'R()lli(fl‘S) ......

Susrorarl (Orirr ReveNte)

Totral Core (UNRESTRICTED RESOURCES)

Firaarir AND ADMINIIRATION

1992 Grant US$

113,985
293,501
363,000
350,000

10,000
193,221
134,738

25,000
242,496
425,000
575,000

2,725,941

33,266
51,279
509,845

594,340

3,320,331
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CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY — (Continued).

Donor Project
CORE RESTRICTED
ADB Provostb MANAGEMENT TMPROVEMEN TS 1O UNDERTARY
Crop-Bast D IR-IGATION OPERATIONS IN PARISTAN
AFDB Serror tor IINTAC v s i Arrica — 1991
AUSTRALIA  CotraBoration i AUSTRALAN TN T U TTONS
BANZ. ExmnscrsuN or Ristare e o lerievnos asn Drasack Trenzorocy (171RID)
CENMAGREEF  NMarsesivie s Monpnsa/Fron Meastristss 10r Iarrovise Canai MaANAGEMENT
DANIDA Gexprr Istes iy Brgcanos Mg
DSy N INvEN rory WorksHop
DSE Cror Divirsinic viox Stemy Tork 1o Eaovin & Morocco
FITSHER Tranise Covrst or FISHER
Forn TINTT INveN oy WORKsHOP
Fokrn Conasorative Respakcrn s INpi
Forp IRRIGATTON NTwacrsn st ror Tans A a
Forp SovTH Asiass Recionar WorKSHOPR - PARTICIPAN TS FROM INDIA
Forp SOt Asns Rectonar WoORKSHOP = PARTICIPAN TS TROM INDONT A
Forn SEPPORT FOR RiESEARCH o FAaRaE R CONTRIBUTTONS 1O TRRIGATHON CosTs
IForn Rectonar Workstor o Diston [ssvbs 1 SMAL-ScaLE TRRIGATTON
IN Morsas Esvirosaae s
Franci Serrort ror Mokocco s Wist Apwricy — 1992
Fraxcy Mot Avenic anioss v Koasor Ova, SkETANK
Fraxct SUPPORT ToR MoRocco & Wist Argicy — 199
Gz Privanizanos ao See-Masaara s or IR oN
IFAD/BNYZ, Assisiasicr 1o Farsii- Moo Biicovios Ssstises — Prase 1
1O Nationar Wokkstor ox Noscove NSy Oraastzarions (NGOs)
[EVEARN PERPORMANCE Assbssvrest Prro R

N THEREANDS
NETHEREANDS
ODA
Rockriitnig
Rowrbritig
UNDP
USAID
USAID
WARDA
PRIVATE

O

Exvimosa st Procia

WATEREOGOG D Sy Prope 1, Pakistas

Cottasoraros i Fhvosavreos Ristaren

Coaey ok Prstorstvacr & Risiawe i Dige nox i Baxoiant st — Phasy |

G ror Prerorsaeacs & Resoaweo s Dikte nos s Baxaraon st — Prase 1
Wourkstior ore Prgorsiese t Mt kst o s Fuaarg-NAas Gk D TRRIGATON SYsTEMS
Contaporvin e Risparcri e oo

TRiRIG A IO Systests Mo~ Prop

Tramie Covgst o WARDA

STeDy ox Projo i REot s N s 1o AGRICUTTURAL PRODUCTION

Susroral Risiriciip

Torar Cor

1992 Grant US$

307,388
31,215
7,999
156,678
4,169
4,329
18,000
45,000
6,449
14,810
22,603
147,788
50,000
11914
2,070

58,837
147,140
52,045
3433
04,101
385,241
3.205
207,847
149,054
535,149
157 441
114,571
200,000
60,000
195,872
531,855
40,4344
23,000

3.7065.637

785068

oA e e
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CORE UNRESTRICTED, CORE RESTRiCTED & COMPLEMENTARY — (Continucd).

Donor Project 1992 Grant US$
COMPLEMENTARY
ADRB SRELANKA TECHNICAL ASSISPANCE: —— Priask ] 277.484
ADB MONTTORING & EVAIUATION OF PARIICIPATORY TRRIGATION AND SYSTEMS MANAGEMENT 104,379
AFDB Irricarion Maxaasi Nt Diviroesest iy BUrkina Faso 176,980
AFDRB Irricaios Masaceae st Diverors st iy NG 204,213
CCCE Rasar FMNIS Wogksrior (1,957)
I-C Nattosar Trrication Rernwtcieanion Projrer (NITRP) 193,156
Forn STRENGEHENISG HE CAPACTY OF INSTHCTIONS AND PERMONNEL IN
Bancaapestr ro Mol IRRIGATION Systrars 157,703
Forn Strrort ror an Trricyios Masaaian N1 Procrast ix NIGERIA 193,929
Forb NI Nission 1o Fovin 12,311
Forn Steoy or ADBNS Tkric v HoN PrOGRA 12,075
FForn TG noN Mo S PROGRASM N SUDas 53,193
Forn SCPPLEMENTARY SUPPORT TOR SUDAN 71,802
Forp SUPTORT FOR ColTABORNIIVE A TIVEEY 1N NEPAL 174,577
FRANCE Trest FeND ror Siare oo, 1991 39,903
FRANCE Troest Fusnror Siaby Steosnaist, 1992 84,043
1o Natozna Workstor os Nosoovi s tal Oraasizarons (NGOs) 4,997
IUCN Profmct Privaraynion 2,003
TARC TANK Cacabt SysEs Sty 19,341
USALD IRkic Ao Mavacisest Porey Seerorts Aciviny (IMPSAY — Priase 11 87,409
USAID TRRicAion Seviras Nasacesess Protrer (ISMP) Sia Taxka 127,861
USAID AcoN Ristare b Prociwss v Baneoasay TRRIGATION SYsTEM 111,762
USAID STRENGIRENING NATONAL CAPSCry o Iargovt tie PEREORMANCE
OF IrRRIGAYTION Savtises 1 Pakasiaw 205,927

USAID Rictes 1o Resotrers Projr s 134,007
WORLD BANK APPOINTMENT OF v SENTOR X R MANAGEAMENT ADVINOR 129,210

Stsrorat COMPIEMENTARY 2,636,308

Torar 9,722,336

See ANSEN L oran evplanation of the progeas listed above,
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CONSGLIDATED STATEMENT OF FINANCIAL POSITION (BALANCE SHEET)
AS OF 31 DECEMBER 1992

ASSETS

Current Assets —
Cash and Cash Equivalenes
Accounts Receivable:
Donors
Employees
Others
Inventories
Prepaid Expenges

Total Current Assets

Cash Dieposic Ottered as Collaceral for PRI Loan
Deposit against Finance Lease

Fixed Assets

Property, Plantand Equipment
Less: Accumulated Depreciation

Total Fixed Assets — Net

Total Assets

LIABILITIES AND FUND BALANCES

Current Liabilities
Contribution Received in Advance
Other Acconnis Payable

Accrued Expenses

Provision for Liabilities & Charges
Severance and Gratuity Benefits
International Statf Repaeriation

Long-Term Debt
PRI Loan

Liability against Finance Lease

Total Liabilities

Fund Balances

Capital Invested in Fixed Assets:
Center Owned
In Custody

Capital Fund

Operating Fund

Reserve

Total Fund Balances

Total Liabilities & Fund Balances

1992 / US$

2,021,718

1,086,841
56,229
199,300
68,417
392,627

3825132

308,897
3,270

4,127,770
2,056,058

2,071,712

6,209,011

1,766,628
900,503
32,789

2,699,920

236,968
60,751

297,719

871.056
20,078

891,174
3,888,773

1,017,554
48,857
668,782
585,045
0

2,320,238
6,209,011

1991 / US$

2,019.854

502,600
38,070
291,077
49,623
313,496
3,214,720
250,271
Nil

3,461,977
1,624,843

1,837,134
5,302,125

1,437,069
946,213
16,938

72,400,220

98,687
Nil
98,687

1,014,121
Nil
1,014,121

3,513,028

817,508
99,986
411,176
12,332
448,095

1789097
5,302,125

TEMEsconsolidated balance sheet asof 31 Decerbre 1992 retlects the fact that, as per adeussion taken by TIME's Board of € sovernon, reserves and operating fund was conslidated. Accordingly,

the brought forward balance in the teserves of $448.095 was transterred 1o the operating fund in 1992,

Soterce: 1992 Audited Accounts.

~J
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Figure 7 — Income, 1984-92 (LSS millions).
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Figure 8. — Net Operating Expenditure, 1992,
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ANNEX |
RESTRICTED PROJECTS 1992

Project Donaor Pledged Duration  Cumulative  Expenditure
amount* expenditure to 1992
31/12/1991
Us$ Us$ Uss$
CORE
PROPOSED MANAGEMENT IMPROVEMENTS TO Asian Develop- 860,000 36 months 268,102 307,388
UNDERTAKE CROP-BASED [RRIGATION OPERATIONS ment Bank

IN NWFDP, Pakistan

Toidentify and assist in the implementation of
proposed management improvements to undertake
crop-based irrigation operations in North-West
Frontier Province of Pakistan.

Surrort For TIMI ACTIVITIES IN AFrica — 1991 African Develop- 150,000
ment Bank

Toassist in nancing the expenditure relating to the

implementation of a program in Africa,

COLIABORATION WITH AUSTRALIAN INSTITUTIONS Australia Aust.$
40,000

Assistance of the Australian International Development

Assistance Board (AIDAB) tor collaboration between

IIMI and Australian institutions.

ENHANCEMENT OF RESEARCH ON TRRIGATION AND BMZ DM
Dramnace TrchnoroGy (IPTRID) 900,000

To provide a framework for collaborative action for
assessment of technology research & development
(R&D) needs; assist developing countries and external
supportirg agencies in identifying priorities in

R&D related irrigation and drainage technology;
support the formulation of R&1 policies and programs
in line with sectoral plans: facilitate training and

exchange of information and experience.

MarheMATICAE MODEUING/FLOW MEASUREMENTS CEMAGREF  F.Francs
FOR IMPROVING CANAL MANACEMENT 135,000

To develop and field-test a mathematical flow
simulation model to study the hydraulic behavior of
irrigation canals and also 1o serve as a decision-support
tool for managing manually operated irrigation systems,

*In US dollass unless otherwise stated.

80

12 months 118,785 31,215

12 months 24,837 7,999

36 months 158,860 156,678

11 months — 4,169

INTIRNATIONAL TRRIGATION MANAGESENT INSTTTUTE
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ANNEX | (Continued)

Project

Donor

Pledged
amount*

- US$

Duration  Cumulative  Expenditure
expenditure to 1992
31/12/1991
Us$ Us$

GENDER ISSUES IN IRRIGATION MANAGEMENT

DANIDA

To increase the knowledge and understanding of gender

issues in irrigation, especially the role of women in
irrigated agriculture as well as its impact on women's

lives, facilitate the incorporation of gender issues and

analysis in ongoing HMI actividies with a view o develop

a comprehensive statement on the linkages between

gender issues and the performance of irrigated systems.
IIMI Inventory Workstor

To create a database of various items of informarion
which can be analyzed and make Srigation system
development and management planning casier, more

effective and efticient.

Cror Diversiricaion Stuny Tour to Egyer
AND MOROCCO

Study tour on irrigation management for diversified
cropping for senior managers and policymakers from
Southeast Asia.

TraNniNG Counst o ETSHER

To participate as scientific coordinator during
the training session on irrigation management in a
program organized by F'TSHER.

HIMI InvENTORY WORKSHOP

Support for Indor.csian participation in the Asian
Regional Workshop on the Inventory of Farmer-
Managed Irrigation Systems and Management

Information Systems and a ficld trip to irrigation

sites in the Philippines.

I US dollars unless otherwise stated.

DSE

ETSHER

Ford
Foundarion,

Indonesia

50,000

18,000

45,000

6,449

17,400

12 months — 4,329

3 days — 18,000

1 month —_ 45,000

12 months — 6,449

6 months —_ 14,810
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ANNEX | (Continued)

Project Donor Pledged Duration  Cumulative  Expenditure
amount* expenditure to 1992
31/12/1991
uss Uss us$
COLLABORATIVE RESFARCH IN INDIA TO STRENGTHEN — Ford 200,000 67 months 6,758 22,603
THE CAPACITY OF INDIAN INSTITUTIONS TO IMPROVE Foundation,
IRRIGATION SYSTEMS India
Ta explore and initiate collaborative projects between
HMI and Indian institutions through research, professional
development, and informatica exchange. This work is
designed 1o strengthen the capacity of Indian institutions
to contribute to the improvement of irrigation systems.
IRRIGATION MANAGEMENT FOR LATIN AMERICA Ford 300,000 24 months 59,259 147,788
Foundation,
Support to design and initiate irrigation programsin - New York
Latin America.
SouTH ASIAN REGIONAL WORKSHOP — Ford 50,000 18 months — 50,000
PARTICIPANTS FROM INSIA Foundation,
India
Support for holding a South Asian regional
workshop on Groundwater Farmer-Managed
Irrigation Systems and Sustainable Groundwater
Management in Dhaka, Bangladesh.
SouTtH ASIAN REGIONAL WORKSHOP — Participants  Ford 20,000 18 months — 11,914
FROM INDONESIA Foundation,
Indonesia
Support for Indonesian participation in the
South Asian Regional Workshop on Groundwater
Farmer-Managed Irrigation Systems
and Sustainable Groundwater Management.
SurrorT For RESEARCH ON FARMER Ford 3,925 24 months — 2,070
CONTRIBUTIONS TO [RrR1GATION CosTs Foundation,
Thailand
HMI consultancy expenses grant to Kasetsart
University, Faculty of Economics and Business
Administration.
REGIONAL WORKSHOP ON DESIGN TssuEs IN SMALL- Ford 75,000 18 months 16,163 58,837
ScALE IRRIGATION IN MOUNTAIN ENVIRONMENTS Foundation,
New York

Support for a regional workshop on Design Issues
in Small-Scale Irrigation in Mountain Environments.

“Tn US dollars unless otherwise stated.

INTERNATIONAL INRIGATION MANAGEMENT INSTITIUTI
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ANNEX I (Continued)

Project Donor

Pledged
amount*

Uss

Duration  Cumulative  Expenditure
expenditure to 1992
31/12/1991
uss uss

SurPORT FOR MOROCCO AND WEST AFRICA — 1992 France

Support for activities undertaken by 1HM]
in Morocco & West Africa.

Mober AreLications At Kirinont Ova, Skt LANKA France

To support research on Main Canal System
Management through the application of mathematical
flow simulation models using microcomputers,

SUPPORT FOR MOROCCO AND WEST AFRICA — 1991 France

Support for activities undertaken by [IMI in
Morocco & West Africa,

PRIVATIZATION AND SELE-MANAGEMENT OF IRRIGATION GTZ

To support case studies; to conduct research & develop-
ment programs for turnover in selected countries where
turnover is underway with a view te develop decision-
support packages for governments that are considering
transfer to local management, develop a center of
information & facilitate exchange of information among
countries engaged in the wrnover process.

ASSISTANCE TO FARMER-MANAGED [RRIGATION 1FAD
SysTEMS Priase 11 BMZ

For continuing research on farmer-managed irrization
systems with the aim of identifying and evaluating ways
by which farmer-managed irrigation systems can be

sustained and improved.

NATIONAL WORKSHOP ON NONGOVERNMENTAL International
OrGaNIzaTIONS (NGOs) Labour

I.Francs
800,000

142,000

F.Francs
800,000

1,701,900

US$150,000)
DM970,000)

3,205

Organization,

Workshop on the Role of Nongovernmental Nepal
Organizations in Irrigation Development and
Management.

*In US doltars unless othenwise stated.

Annix |

12 months — 147,140

12 months 68,887 52,045

12 months 156,999 3,433

36 months — 64,101

36 months 253,707 385,241

12 months — 3,205
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ANNEX | (Continued)

Project Donor Pledged Duration  Cumulative  Expenditure
amount*® expenditure to 1992
31/12/1991
uss _Uss Uss
PERFORMANCE ASSESSMENT PROGRAM Japan J.Yen 12 months 199,074 207,847
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 for assessing and improving the
performance of irrigated agriculture.

ENVIRONMENT PROGRAM Netherlands DFL 12 months — 149,054
250,000

To study the impact of irrigation on the environment

including health issues, explore ways to minimize and

il possible eliminate negative impacts of irrigation on the

environment and to respond to external changes in the

environment that threaten the sustainability of irrigation

systems.

WATERLOGGING AND SALINITY PROJECT, PAKISTAN Netherlands DFL 60 months 527,532 535,149
4,009,000

Support to [IMI Pakistan to implement,

in collaboration with national agencies, a program

of applied research on waterlogging and salinity.

Research will focus on ifrigation strategies designed

to prevent waterlogging and salinity.

Ca1ABORATION WITH HYDRAULICS RESEARCH Overseas Sterling 36 months — 157,441
Development Pounds
Drainage and irrigation management collaborarive Administration 175,000

project.

GRANT FOR PERFORMANCE AND REsearcH DirecTiON  Rockefeller 500,000 24 months 449,450 114,571
IN BANGIADESH — Priase | Foundation

To test irrigation management approaches that
improve coordination between irrigation agencies and
farmers in Bangladesh; to initiate a major ¢ffort to
quantify measures of irrigation performance; and to
expand HMV's capacity for mulidisciplinary rescarch,

GRANT FOR PERFORMANCE AND REsEARCH DIRECTION  Rockefeller 200,000 12 months — 200,000
IN BANGIADESH — Priase 11 Foundation

To conclude support for its research to develop
quantifying measures of irrigation performance.

*In US dollars unless otherwise stated.
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ANNEX I (Continued)

Project Donor Pledged Duration  Cumulative  Expenditure
amount* expenditure to 1992
31/12/1991
Us$ Us$ Uss$
WORKSHOP ON PERFORMANCE MEASUREMENT United Nations 60,000 18 months — 60,000
IN FARMER-MANAGED IRRIGATION SySTEMS Development
Programme
To 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.
ConABORATIVE RESEARCH IN INDIA USAID, 500,000 42 months 165,866 195,872
India
"T'o explore and initiate collaborative projects between
[IMI and Indian institutions through research,
professional development & information xchange.
This work is designed to strengthen the capacity of
Indian institutions to contribute to the improvement
of irrigation systems,
IRRIGATION SySTEMS MANAGEMENT PROJECT USAID, 2,000,000 22 months 138,463 531,855
Pakistan
To improve the capacity and relevancy of water
management rescarch in Pakistan,
TrainiNG Courst o WARDA WARDA 46,434 12 months — 46,434
Four-week training course on Warer Management
for Rice Irrigation for research staff from NARS of
12 West African countrics.
S1uny ON PROJECTED REQUIREMENTS FOR PRIVATE 23,000 12 months _— 23,000

AGRICULTURAL PRODUCTION

To carry out a study on the subject “rojected

Requirements for the Production of Food and other

Agricultural Products from Irrigated Lands:
How Can They be Met on a Sustainable Basis?”

Sustoral. — Core

*In US dollars unless otherwise stated.

ANnx |
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ANNEX 1 (Continued)

Project Donor

Pledged
amount*

uss

Duration  Cumulative  Expenditure
expenditure to 1992
31/12/1991
Uss uss

COMPLEMENTARY

Sri LANKA TECHNICAL AsSISTANCE Pask 11 Asian Develop-
ment Bank

To strengthen the longterm viability of irrigation

systems and to optimize use of existing land, water

and infrastructure resources through implementing,

refining and evaluating management recommen-

dations developed under Phase | for system

management, operation and maintenance; system

rehabilitation and improvement; and strengthening

irrigation agencies and farmer organizations, with

particular attention to the requirements for crop

diversification.

MONITORING & EVALUATION OF PARTICIPATORY Asian Develop-
[RRIGATION 8 SYSTEMS MANAGEMENT ment Bank

To assist the Government of Sri Lanka and the

trrigation 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.

IRRIGATION MANAGEMENT DEVELOPMENT African

IN Burking Faso Development
Bank

Program to strengthen the capacity of national

institutions to improve and sustain the performance

of small-scale reservoir-based village irrigation

schemes through collaborative research,

IRRIGATION MANAGEMENT DEVELOPMENT IN NIGER African

Development
Evaluation of performance of Farmer-Managed Bank
[rrigation Systems on the Niger River Valley.

“In US dollars unless othenwise stated.

86

750,000

595,000

877,117

829,924

27 months 209,365 277,484

24 months — 104,379

48 months 129,455 176,980

48 months 146,040 204,213

INTERNATIONAL [RRIGATION MANAGEMENT INVTITUTE



e e T Al Report 1992

ANNEX 1 (Continued)

Project Donor Pledged Duration  Cumulative  Expenditure
amount(* expenditure lo 1992
31/12/1991
uss uss Uss$
RasaT FMIS WoRrkstior CCCE FCFA 6 months —  (1,957)
4,470,150

Define strategies for developing and improving
experiences of Farmer-Managed [rrigation Systems
North and West Afrcia.

NATIONAL IRRIGATION REHABILITATION PROJECT Commision ECU 48 months — 193,156
(NIRP) of the Euro- 843,840+

peant Com- SL Rupees
To assist the Irrigation Department of Sri Lanka munities 21,684,800

to identify research needs, support rescarch 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 Unir (IRMU) which will
contribute to the quality of planning and
implementation of projects of the Department,

STRENGTHENING THE CAPACITY OF INSTITUTIONS Ford 394,000 36 months 127,430 157,703
AND PERSONNEL IN BANGIADESH TO MANAGE FFoundation,
IRRIGATION Sy§TEMS Bangladesh

Partial support for an HIMI resident scientist to
work on irrigation management in Bangladesh.

SUPPORT FOR AN TRRIGATION MANAGEMENT Ford 425,000 24 months 175,180 193,929
PrOGRAM IN NIGERIA Foundation,
New York

Assist in developing a viable joint (RBDA)
farmer-management model in the Kano River
Project of the Hadejia Jama'ara River Basin
Development Authority (RBDA).

[IMI Mission to EGyer Ford 30,000 12 months — 12,311
Foundation,
Exploratory mission ro assess the possibility of Egypt

establishing a collaborative program on irrigation

research and development in Lgypt.

Stuny oF ADBN's [RriGAT10N PROGRAM 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 US daltars unless otherwise stated.
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ANNEX | (Continued)

Duration  Cumulative  Ependiture

Project Donor Pledged
amount® evpenditure to 1992
3/12/1991
Uss Uss Uss
IRRIGATION MANAGEMENT PROGRAM IN SUDAN Ford 478,000 24 monthy 338,225 53,193
Foundation,
Support for an irrigation management program New York
in the Sudan.
SUPPIEMENTARY SUPPORY FOR SUDAN Ford 450,000 36 months — 71,802
Foundation,
Supplementary support tor an irrigation New York
management program in the Sudan.
SUPPORT FOR COLTABORATIVE ACTIVITY IN NEPAL Ford 405,000 36 months 61,175 174,577
Foundation,
Support for TEMI o assist the Government New York
of Nepal in developing participatory programs
for irrigation development.
TrUST FUSD FOR STAFE STCONDMENT France 84,043 24 months 124,006 124,006
Government of France trust fund tor staft secondment.
Nattonal WoORksHOP ON NONGOVERNMENTAL International” 4,997 12 months — 4,997
OrGanizanoss (NGOs) Labour
Organization,
Workshop on the Role of Nongovernmental Organiza- - Nepal
tions in Irrigation Developmentand Management,
PrOJECT PREPARATION IUCN 2,003 12 months — 2,003
Identification of the most eticient and eftective
development alternatives for river basins, and
protection & managem nt of water sheds and
catchment areas of resevoirs.
Task CAsCADE SYsTEMS Svhy Japan 19,341 5 months 2,360 19,341
Studies on improvement of irfigation management
in minor tank cascade systems inthe dry zone of Sri Lanka,
IrrRIGATION MaNacEsiNT Poriey Seerori USAID), 136,619 10 months 49,210 87,400

ACTviy (tIMPSA) — Priase 11 Washington

roject aimed at supporting the Government of Sri
Lanka's policy inttiatives in the irrigation sector through a
participatory approach 1o building policy concensus on

what should be done over the next decade and beyond.

Tt US dollass onless athers ine stated.
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TTAY .~\umm( Repart 1og2

Project Donor Pledged Duration  Cumulative  Expenditure
amount* expenditure to 1992
3171271991
Uss uss uss
IRRIGATION SysTEMS MANAGFMENT PrOJECT (ISMP)  USAID, 390,718 S8 months 149,744 127,861

Sri Lanka
Toassist USAID' Irrigation Systems Management
Project through the development and implementation
of rescarch on key irrigation management questions,
and o strengrhen Sit Lankan national capacity for
irrigation managenient research, This work will build
on TEMT's collaborative relationships with Sri Lankan

irrigation-related rescarch institutions and agencies.

ACTION RESEARCH PROGRAM IN BANGANGA USAID, 218,474 12 months
IRriGATION Systist v Netal Nepal

To provide support for [IMI's action research
program with the Department of Trrigation of the
Government of Nepal in the Banganga lrrigation

Svstem,
SIRENGTHENING Nanionar Caractry 1o IMPROVE USAID, 2,000,000 22 months
PHE PERFORMANCE OF IRRIGATION SYSTEMS IN Pakistan

PAKISTAN

To improve the capacity and relevaney of water

management research in Pakistan.

Ricires 1o Resotrces Projecr USAID, 134,007 4 months
New Delhi

To provide overall support and specific analyses

which will be the basis of the design of the new

program to support participatory approaches to

resources management currently entitled the Rights

to Resources Project.

AFPOINTMENT OF A SENIOR WATER MANAGEMENT World Bank Sud.Pds. 30 months
ADVISCGR, SUDAN GEZIRA BOARD 567,400)
US%395,500)

Support for the appointment oi a Senior Water
Management Advisor to the Sudan Gezira Board
under a World-Bank-assisted rehabilitation project.

SUBTOTAL —  CoOMPEMENTARY

Torat —  CORE AND COMPLEMENTARY

* In US dollars unless otherwise stated.

AnNex L

106,712 111,762

69,231 265,927

— 134,007

180,637 129,210

2,636,368

6,402,005
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ANNEX 1l
PUBLICATIONS 1992

GENERAL PUBLICATIONS

International Irrigation Management Institute. 1993 Program & Budget. Colombo, Sri Lanka: The Institute. 52p.
(October).

SERIALS

International Trrigation Management Institute. A selected bibliography on irrigation management (Documents entered in
the Trrigation Management Information Network database in 1990). Vol.4. Nos.1 & 2. Colombo, Sri Lanka: The
Institute. 156p. (March). [ISSN:1015-1680

International Trrigation Management Institute. A selected bibliography on irrigation management (Documents entered in
the Irrigation Management Information Network database January — June 1991). Vol.5. No.1. Colombo, Sri Lanka:
The Institute. 106p. (June). ISSN:1015-1680

PERIODICALS
International Irrigation Management Institute. Annual Report 1991. Colombo, Sri [ anka: The Institute. 64p. (October).
18SN:1017-5954

International Irrigation Management Instituee. IIMI Review. Vol.6. No.1. Colombo, Sri Lanka: The Institute. 20p.
(June). ISSN:1012-8318X

International Trrigation Management Institute. IIMI Review. Vol.6. No. 1. (Edicion En Espaiol). Colombo, Sri Lanka:
The Institute. 20p. (November). ISSN:1012-831X

International Irrigation Management Institute. IIMI Review. Vol.6. No. 2. Colombo, Sri Lanka: The Institute. 24p.
(December). ISSN:1012-831X

NEWSLETTERS

International Trrigation Management Institute. FMIS. No.10. Newsletrer of the Farmer-Managed Irrigation Systems
Newwork. Colombo, Sri Lanka: The Institute. 24p. (July). ISSN:1012-988X

International Trrigation Management Institute. FMIS, No. 10. Boletin de la Red de Sistemas de Riego Administrados por
los Agricultores. Publicado por el International rrigation Management Institute. (Edicion En Espaiol). 24p. (November),
ISSN:1021-0849

International Frrigation Management Institute. FMIS, No. 11 Newsletter of the Farmer-Managed Irrigation Systems
Network. Colombo, Sri Lanka: The Institute. 24p. (December). ISSN:1012-988X

Institut International du Management de I'lirigation . Bulietin du Réseau Lirigation Afrique de 'Ouest. No.002. Burkina
Faso/Niger, West Africa. (June). 48p. ISSN 1017-110X

International Trrigation Management Institure, IMCD News, Vol.3. No. 1. Newsletter of the Research Network for
[rrigation Management for Crop Diversification in Rice-Based Systems. Colombo, Sri Lanka. 16p. (December).
ISSN:1016-7927

¢
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ANNEX Il (Continued)
RESEARCH PAPERS

Basnet K. Beyond the Chadar and Chardiwari: Women in the irrigated areas of Punjab. Lahore, Pakistan: International
Irrigation Management Institute. 37, (June).

Internadional Irrigation Management Institute. Advancements in IIMIs research 1989-1991: A selection of papers
presented ac the Internal Program Reviews. Colombo, Sri Lanka: The Institute. 274p. (July). ISBN:92-9090-144-6

Baume, J.P.; H. Sally; P.O. Malaterre and J. Rey. Development and field installation of a mathematical simulation model

in support ()f‘irrigminn canal management. (October). ISBN:92-9090-158-6

COUNTRY PAPERS

Malaysia

Valera, Alfredo and Mohd. Nor Bin Hj. Mohd. Desa. Design-management interactions of Maluysia's Kerian Irrigation
scheme. Colombo, Sri Lanka: Internadional Irrigation Management Institute. 92p. (IIMI Countiy Paper — Malaysia —
No. 1). (September). ISBN:92-9090-141-1

Pakistan

Bandaragoda D.J. and G.R. Firdousi. Institutional factors affecting irrigation performance in Pakistan: Research and
policy priorities. Colombo, Sri Lanka: International Irrigation Management Institute. 98p. (IIMI Country Paper —
Pakistan — No.4). (August). [SBN:92-9090-154-3

The Philippines

Valera, Alfredo. Irrigation management for diversified cropping in rice-based systems in the Philippines. Colombo, Sri
Lanka: International Irrigation Management Institoze. 90p. (HMI Country Paper — The Philippines — No. 1).
(December), ISBN:92-9090-142-X

Sri Lanka

Nijman, C. Irrigation management processes and conditions: A case study of Sri Lanka's Walawe Irrigation Improvement
Project. Colombo, Sti Lanka: International Trrigation Management Institute. 312p. (IIMI Country Paper — Sri Lanka —
No. 8). (March). ISBN:92-9090-134-9

WORKING PAPEKS
Vander Velde, Edward J. and Robert L. Johnson. Tubewells in Pakistan distributary canal commands: Lagar Distributary,

Lower Chenab Canal System, Punjab. Colombo, Sri Lanka: International Irrigation Management Institute. 52p.

(Working paper No. 21). (May). ISBN:92-9090-161-6
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ANNEX I «Continued)

Kuper, M. and . Strosser. The appropriateness of canal water supphes: The response of the farmers: A case study in the
Fordwah/Eastern Sadigia Area, Punjab, Pakistan, TINT-Pak Discussion Paper 6. 38p. (Seprember).

Waijien, E.G.vanand D)L Bandaragoda. The Punjab desiltation campaign during 1992 canal dosure period: Report of a

process documentation studv, INEPak Discussion Paper No. ™. 32p,

Oswald. Odile. Anexpert system for the diagnosis of ank irrigated systems. A feasibility study. Colombo, Sri Lanka:
[nternational Trrigation Management listitaee, Sop. (Warking Paper No. 223, (December). ISBN:92 9090-145-4

PROJECT REPORTS

Garces-Restrepo, Co DL Bandaragoda and . Strosser., Progress report No. 1z Rabi 91792 on the technical assistance study
TA 1481-Pak crop-based irrigation operations in the NWEP, Lahore, Pakistan: International Irrigation Management

Instituee. +0p. (June).

M S Eanka Field Operations. Proposed GOSI/USAID project tor Shared Control of Natural Resources (SCOR):
Colombo, Sri Lanka: HML SLEFO. sixy, I87p. (Final report under USATD-TIM I Cooperative Agreement: 383-0499-A-
00-20:4:4-00). (Seprember).

HMESLFO: Trrigazion Deparement rrigation Management Disision: Department of Agriculture and Land
Commissioner's Departmenc. Technical Assistance Study (TA 1480 SR, Irrigation Management and Crop
Divensitication (St Lanka) -- Phase 11: Seasonal report -~ Kirindi Ova, Maha 1991792, Colombo., Sr Lanka: TIMI.
SEEOY, i, S3p. (October),

HNTESTEO: Mahaweli Feonomic Agency. Technical Assistance Stady (TA 1480 SRDD. Irrigation Managementand Crop
Diversitication (Sri Lanka) = Phase H: Seasonal report — Uda Walawe, Maha 1991792, Colombo, Sri Lanka: TIML.
SLEO v, 60p.

Miranda SN CRL Panabokke: E. Martin: D). Groenteldt and N, Raby. Irrigation management for crop divessification
in the North Central Provinee of Sri Lanka: International Irrigation Managenene Institute. Colombo, Sri Lanka, 216p.

{November),

PROCEEDINGS OF 1IMI'S WORKSHOPS & CONFERENCES

Pant, Shiva Raj: Alfredo Valera and Ujjwal Pradhan (Eds.). Proceedings of the National Waorkshop on Partcipatory
Managementin Agency-Managed Irrigation Systems in Nepal. Kathmandu, Nepal, 29-30 April. Department of
Irrigation and International Trrigation Management Institute, Nepal Field ¢ Iperations. 190p. (October),
ISBN:42-9040-180-

Pradhan. U A Valeraand S Rana (Edds.). Proceedings of the National Workshop on the Role of NGO8in [rrigation
Development and Management in Nepal. Jawalakhel, Lalitpur, Nepal, 29-30 Seprember. International lrrigation

Management Insticuee, Nepat Field Operations and Udava-Himalaya Newwork. 212p. (December). ISBN:92-9090-181-0

International Trrigation Management Institute. Proceedings of the Workshop on M I-India Collaborative Rescarch in
Irrigation Management. New Delhi, India, 13- 14 Februarv. Colombao, Sri Lanka: The Institute. 2064p. (December),
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ANNEX 11 (Continued)

Franca, Z.P. and P. Mutukumarana. Report of the Workshop for Technical Assistants on Performance Improvemenc and
Sustainability of Trrigation Systems under the Irrigation System Management Project. (Department of Irrigation),
Colombo, Sri Lanka, 2-8 September. 90p.

PUBLICATIONS BY [IMI STAFF IN OUTSIDE JOURNALS, CONFERENCE PROCEEDINGS, ETC.

Aberacthy, C. L. Management constraints on diversificartion in rice-based irrigation systems. In Murty, V.V.N. and Koga,
K. (Eds.). Soil and water engincering for paddy ficld management: Proceedings of the International Workshop on Soil
and Water Enginecring for Paddy Field Management, 28-30 January 1992, Bangkok, Thailand: AI'T. pp.346-354.

Amarasckera, N, Environmental consequences on Menik Ganga Diversion. Water International, 8{4):286-291.

Amarasckara, N. Environmental consequences of major irrigation development in Sri Lanka: A preliminary assessment,
Water Internacional, 17(2):88-97.

Asghar, C.M.MAL Bhatd and J.WV. Kijne. Management of salt-aflected lands for crop production in Punjab of Pakistan,
Paper presented at the International Symposium on Strategies for Utilizing Salt Aflected Lands, Bangkok, Thailand, 17-

25 February.

Bandaragoda, D. Jayatissa. Importance of irrigation policy for sustainabifity, in Jan Feyen etal. (Fds.). Proceedings of the
International Conference on Advances in Planning, Design, and Management of Trrigation Systems as Related to

Sustainable Land Use, Leaven, Belgium, 14-17 Seprember. Leuven Belgium: Center for lrrigation Engineering,

Bandaragoda, D.]. and C. Garces-Restrepo. Crop-based irrigation in Pakistan: Initial efforts in North-West Frontier
4 | | ! 8

Provinee. London, UK: ODL 24p. (ODI Irrigation Management Newwvork paper 18).

Baume, [P F. Certaing P.O. Malaterres | Rey and H. Sallv, ™ In modele informatique pour la gestion des canaux

dlirrigation: application au canal de Kirindi Oya, Sri Lanka, Courants. No. 14, March-April. Sp.

Baume, 1P F. Certaing PLO. Malaterre: | Rey and T Sally. Utilisation d'un modéle informatique hydraulique pour
amdliorer fa gestion des canaux d'irrigacdion: application au canal de Kirindi Ova, Sri Lanka. Paper presented at the 16th
European Regional Conference on the European Strategy in Irrigation, Drainage and Flood Control in the '90s. 1CID.

Budapest, Hungary, 21-27 June,

Bhawi, MAand JW. Kijne, Trriigadon management potential of paddy/rice production in Punjab of Pakistan. In Murty,
VAN Roga Ko (Eds). Soil and water engineering for paddy ficld management: Proceedings of the International
Workshop on Sotf and Water Engineering for Paddy Field Management, 28-30 January. Bangkok, Thailand: AI'T,
pp.355-300.

Bhaui, M.ALand J.W. Kijne. Management of groundwater abstraction in Gugera Branch. In Viouman, W.E, (Ed.). sth
International Drainage Workshop: Subsurface Drainage on Problematic Irrigated Soils — Sustainability and Cost
Effectiveness, Lahore, Pakistan, 815 February, Vol 11 Lahore Pakisean: International Waterlogging and Salinity
Rescarch Institute (INWASRID pp.3-73:3-85.

Bhutta, M.NLand E.J. Vander Velde. Equity of water distribution along secondary canals in Punjaby, Pakistan, Irrigation
and Drainage Systems, 6(2):161-177.
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Bhutta, M.N. and J.W. Kijne. Application of a hydraulic model for testing management decisions at distributary level,
[rrigation Science, 13(1):15-20.

Fuchs Carsch, M.; C. Nijman and R. Lenton. The rescarch program of the International [rrigation Management
Institute. In Diemer G.; Slabbers, ]. (Eds). lrrigators 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 Americano del ICID,
Mazatlan, Mexico, Noviembre 9 al 11, 15p.+ 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 neeworks: Tertiary level. Lecture notes for 2nd
Mediterrancan Conference on Water, Rome, Italy, 28-31 October. 38p.

Lenton, R. Irrigation management strategies for the 2 lst century. In Schiller, E.J. (Ed.). Sustainablc water resources
management in arid countries: Middle East and Northern Africa — Special issue, Canadian Journal of Development
Studies. pp.121-129.

Lenton, R, Presentation to the Consultative Group on International Agricultural Research, Washington, DC, 29 October,
12p.

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 of CGIAR Social Scientists, ISNAR, The Hague, Netherlands, 17-20
August. 5p.

Murray-Rust, [D.H. Strategic and operational management in irrigation systems. Paper presented at the Expert
Consultation of the Asian Regional Network on Irrigation/Water Management, Bangkok, Thailand, 25-28 August.

Murray-Rust, D.H. and D.J. Merrey. Irrigated agriculture beyond 2000: Institutional adaptation and institutional chang.
Paper presented at the Strategy Workshop on Irrigated Agriculture in Southeast Asia Beyond 2000, Langkawi, Malaysia,
5-9 October.

Nijman, C.M. Performance evaluation and control in water delivery decision-making processes: Who cares? Irrigation and
Drainage Systems, 6(2):85-112.

Pradhan, U. and K.C. Durga. Indigenous knowledge and organizational processes: Experiences and lessons from local
Nepali irrigation svstems. Paper presented at the Workshop on Indigenous Management of Agriculture and Natural
Resources, Kathmandu, Nepal, 8-9 June. Winrock International, Kachmandu, Nepal.
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Rey, J. and U.S. Wijesckera. Use of a simulacion model as part of a management information system to improve the
operations on an irrigation canal in Southern Sri Lanka. Paper presented at the Workshop on Application of
Mathematical Modeling for the Improvement of Irrigaiion Canal Operations, Montpellier, France, 26-28 October.

Rodgers, C. and M. Svendsen. Defining irrigation: What is and isn’c. ICID Bulletin, 41(1):61<72.

Rosegrant, MAW. and M. Svendsen. Irrigation investment and management policy for Asian food production growth in
the 1990s. Forthcoming paper for Food Policy, IFPRL 49p.

Samad, M.; D.J. Merrey; D. Vermillion; M. Fuchs-Carsch; K. Mohtadullah and R, Lenton. [rrigation manmagement
strategies for improving the performance of irrigated agriculeure, Outlook on Agriculture, Vol. 21 No.4. December. pp.
279-280.

Small, L.E. and M. Svendsen. A framework for assessing irrigation performance. Washington, DC, USA: IFPRI. vi, 38p.
(IFPRI working papers on [rrigation Performance 1).

Svendsen, M. Assessing effects of policy change on Philippine irrigation performance. Washington, DC, USA: IFPRI. vi,
24p. (Working papers on Irrigation Performance 2).

Svendsen, M. Sustainability in irrigated agriculture. Rome, laly: [FAD. 8p. (IFAD staff working paper 10).

Vander Velde, E.J. Water-induced land degradation: Salinity and roles for farmer monitoring. Paper presented at the
Workshop on Methods of Measuring Sustainabilivy through Farmer Monitoring: Applications to the rice wheat cropping

I 4 ) 13 B ping
pattern in South Asia, Kathmandu, Nepal, 6-9 May.

Vander Velde, E.J. Sociocconomic databases: What are the prospects for effective Inter-IARC social science collaboration?
A discussion paper for the meeting of CGIAR Social Scientists, ISNAR, The Hague, Netherlands, 17-20 August.

Verdier, Jean, Présentation générale de PiiMU. Paper presented aca seminar on Water and Land Laws in Irrigated Areas of
Atrica and Madagascar organized by Centre d'Fundes Juridiques et Politiques du Monde Africain, Kenitra, Moroceo, 8-
11 June.

Verdier, Jean. Management et performances des périmetres irriguds dans les pavs en développement: Présentation de
[nstitue International de Management de I'lrrigation. Paper presented at a seminar on Irrigation in the Year 2000: A
New Approach of Trrigation in France and in the World organized by the Association Frangais pour I'wude de I'lrrigation
et du Drainage, Résean National Expérimentation et Démonstration — Hydraulique Agricole and Société
tydrotechnique de France, Paris, France, 18=19 November.

Vermillion, D. Users” perspectives for participatory rescarch and development. Paper prepared for the Mecting of CGIAR
Social Scientists, ISNAR, The Hague, Netherlands, 17-20 August. 5p.

Wijayaratne, C.M. Sustainability of irrigated agriculture — An overview. Inaugural theme paper presented ac the
Workskop on Sustainability of Trrigated Agriculiure, Sti Lanka Association for the Advancement of Science and the Soil

Science Society of Sri Lanka, Colombo, Sri Lanka, 18 September.

Wigayaratne, C.M. Institutionalization of participatory management: Sustainability of farmer organization. Invited theme
paper presented at the Asian Farming Svstems Symposium, Colombo, Sri Lanka, 2=5 November. 19p.

Zavarteveen, M.7. Gender and irrigation management: A new 1M1 program. Paper presented ac the Ineernational
Workshop on Gender Coneerns in Rice Farming, Chiang Mai, Thailand, 2025 October.
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ANNEX 111
FELLOWSHIPS AND SCHOLARSHIPS 1992

Name Dates Case Study Location

Ph.D. Research Fellowships

Youssouf Dembélé 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 Agriculwural 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 ltenga 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 Bassolé July 1992 - Hydraulic Diagnosis of the Gorgo Burkina Faso
May 1993 Irrigation Scheme

André Da November 1990 - Contribution to the Diagnostic- Burkina Faso
February 1992 Analysis of Two Irrigation Schemes

in Burkina IFaso

Youssouf Diarra January 1992 - Hydraulic Diagnosis Burkina Faso
June 1992 of the Itenga Trrigation Scheme

Jean-Michel Malé August 1992 - Use of a Mathematical Flow Simulation Burkina FFaso
October 1992 Maodel 1o Study the Canal Hydraulics

of the Irenga Irrigation Scheme

Zachariz Zida July 1992 - Study of the Water Management in Burkina Faso
May 1993 the Mogiédo Irrigation Schere

Mossi Abdou June 1992 - Soil-Plant Relationships on Niger
June 1993 the Tillakaina Perimeter

9 6 INTERNATIONAL [RRIGATION MANAGEMENT INSTITUTR
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ANNX HI (Continued)

Name Dates Case Study Location
Kongo Gbiatene September 1992 - Study on the Process of Integrating Niger
February 1993 Nigerian Women into the Modern
Agricultural Sector Situated along
the Niger River: Case of the Tillakaina
Perimeter
Yousoufou Hamani September 1992 - Production of Green Beans on Niger
February 1993 the Tillakaina Perimeter, Agro-
Economic Diagnostic Analysis
Zachari Issoufou June 1992 - Diagnostic Research on Agricultural Niger
June 1993 Techniques and the Hydraulic and
Chemical Behavior of Soils on the Saga
Perimeter
Fatima Massalachi September 1992 — Integrating Women into Irrigation Niger
February 1993 Schemes: Case of the Saga Perimeter
Hector Sedar H.C. September 1992 - Study of Cassava: Niger
February 1993 Socio-Agro-Economic Factors
Joseph S. Omotowoju September 1992 — Effective Irrigation Management Nigeria
October 1992
Gilbert Ayariga October 1992 On-Farm Water Management — Sri Lanka

Arno Hiemcke

Jean-Michel Malé

John L. Meriam

Emile Ndiaye

Abdel Bagi Abdalla

Hashim Al

Abdel Aziz Mohammed

Axnnex 1T

March 1993

October 1991
March 1992

April 1992
July 1992

January 1992

October 1991
January 1992

Ocwober 1991
October 1993

May 1992
September 1993

March 1992
February 1993

Impact of S and P’ Values on Water
Scheduling

- Program for Canal Operations Management
Assessment (COMA) Computer Model

- The Roughness Coctlicient:

To Evaluate the Pilot Project Studies
on Flexible Water Supply System
Established in Sri Lanka

- General Framework for the
Effectiveness Analysis of Innovations
at the Kirindi Oya Project

- Irrigation System Performance
in the Rahad Scheme

- Water Performance along Minors
in the Rahad Scheme

- Management of Field
Course ‘ABXX in Rahad

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sudan

Sudan

Sudan
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ANNEX 1V
1IMI SENIOR STAFF 1992

(The country, in the case of internanonally recruited staff, is given in italics)

OFFICE OF
THE DIRECTOR GENERAL

Lenton, Roberto — Argentina
Director General

Nugawela, Dewaki
Executive Secretary

RESEARCH DIVISION

Mohtadullah, Khalid — Pakistan
Director, Research

Abernethy, Charles — United Kingdom
Senior Technical Advisor

Amarasckera, Nalini

Research Associate

Amarasinghe, Upali
Research Data Analyst (from April)

Dassanaike, Lalith
Research Associate (from October)

Franga, Zenete — Brazil
Training Specialist

Gamaathige, Amarasena
Research Associate (from May)

Gosselink, Paulus — 7he Netherlands
Associate Expert (seconded from the {
Directorate General International
Cooperation (DGIS), Ministry of
Foreign Afkairs of the Government of
the Netherlands) (from December)

Hemakumara, H.M.
Research Ofticer

ltakura, Jun — Jupan
Associate Expert (seconded from
Tropical Agriculture Rescarch Ceneer,

Ibaraki, Japan)
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Kuruppuarachchi, Tilak
Research Associate (until January)

Manor, Shaul -— fsrael
Senior Irrigation Specialist (until
December)

Merrey, Douglas — USA
Actg. Leader, Performance Program

Murray-Rust, Hummond — United
Kingdom
Senior Irrigation Specialist

Mutukumarana, P.
Asst. to the Training Specialist

Nijman, Charles — 77 Netherlands
Associate Expert (until March)

Rey, Jacques — France
Associate Irrigation Specialist

Samad, Madar

Assistant to the Director for Research

Somasundaram, Vasumathy
Administrative Officer (from
September)

Svendsen, Mark — (JSA

Research Fellow!

Vermillion, Douglas — USA
Irrigation Specialist

Wasantha Kumara, W.AU.
Rescarch Officer (from August)

Wolter, Hans — Germany
[rrigation Specialist’

Yashima, Shigeo — fupan
[rrigation Specialist (from April)

Zwarteveen, Margreet —

The Netherlands

Associate Expert (seconded from the
Directorate General International
Cooperation (DGIS), Ministry of
Foreign Aflairs of the Gowernment of
the Netherlands) (from March)

FIELD OPERATIONS DIVISION

Abeywickrema, Nanda — 8r Lanka
Director, Field Operations

Ratnayake, Ranjith
Assistant to the Director, Field
Opcerations

Bangladesh

Parker, Donald — (/5A
Head, Bangladesh Field Operations

Hakim, M.A.

Economist

Rahman, Abdur
Administrative Officer

Burkin2 Faso

Legoupil, Jean-Claude — France
Regional Representative, West Africa
Field Operations

Lingani, Sént
Accountant/Administrative Officer

Pouya, André-Marie
Information and Communications

Specialist

Sally, Hilmy — Sri Lanka
Irrigation Specialist and Project Leader

INpresate s Teeoatr s Maacasuss s
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Morocco

Verdier, Jean — Franee
Head. Moroceo Field Operations

Nepal
Valera, Alivedo — The [ “hilippines
Head, Nepal Field Operations

Durga, K.C.
Research Officer

Pradban, Ujjwal — Nepal
Asst. Irrigation Specialist (from

January)

Ravamajhi, Udaya
Administrative Ofticer

Shrestha, S.R.
Otfice Manager

Niger
Lonsway, Kurt — (/5A
Irrigation Specialist and Project Leader

Nigeria
Pradhan, Prachanda — Nepal

Irrigation Specialist and Project Leader

Babura, Alh. Rabiu Ahubakar
Rural Sociologist

Olanrewaju, M.S.
Administrative Assistant

Omotowoju, Joseph S,
Agriculture Engineer

Oyedepo, F.D.
Rescarch Assistant

Sondangi, AL
Rescarch Assistant

Philippines

Manangan, Celso
Accounts and Administrative Officer

A IV

Jinapala, K.

ANNEX IV (Continued)

Marino, Ma Delia

Research Assistant

Sri Lanka

Wijayaratna, Chandrasekera M. —
Sri Lanka

Head, Sri Lanka Field Operations

Abeyvwardena, A,
Research Otticer (from December)

Aluwihare, Parakrama
Research Oticer

Arivaratne, B.R.
Research Otticer

Brewer, Jeftrey — (/84
Social Scientist

Ekanavake, Ratnasiri
Research Ofticer

Haqg, Azharal K. — Bungladesh
Technical Advisor,

National Irrigation Rehabilitation
Project ANIRD) (from August)

Hemakeerthi, KA.
Research Ofhicer
Research Associate

Karunasena, LA,

Rescarch Associate

Maheswaran, Kalaranjani
Research Ofticer tfrom December)

Nanayakkara, Chandrasiri
Rescarch Assodiate (from December)

Perera, LR,
Research Officer

Sakthivadivel, Ramaswamy — Inuddiv
Senior Trrigation Specialise

Samarakoon, Dharshana
Administrative Officer

Somaratne, .G,
Rescarch Officer

Upasena, W. ] ]

Rescarch Officer

Withana, Chulawansa
Research Officer

Sudan

Shafique, Muhammad S, — Pakistan
Head, Sudan Field Operations

Ali Dingle, Mohamed A,
Senior Agricultural Economist
(from November)

Edward, Magdi
Rescarch Coordinator

Haq, Adharul K. — Bangladesh
lreigation Specialist and Senior Warter
Management Advisor

(transterred to SLEO in August)

Maryuud, Salah
Assistant Accountant/ Office Manager

PAKISTAN DIVISION

Kijne, Jacob — The Netherlands
Director, Pakistan

Alag. Rana Mohammad
Irvigation Engineer

Anwar, Haroon
General Manager,
Finance and Administration

Babar, Khurshid

Field Research Engineer
!

Badruddin, Mohammad
HMIT Pakistan Associate
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Bandaragoda, Jayatissa — Sri Lanka
Senior Managemenr Specialist

Bhacti, M. Akhtar

Principal Trrigation Engineer

Garces-Restrepo, Carlos — Colombia

Irrigarion Engincer

Habib, Zaigham
Systems Analyst

Haider, Sayed Daniyal

Accountant

Hussain, Irfan
Field Research Engineer (until April)

Khan, Hakeem

Field Rescarch Engineer

Kuper, Marcel — The Netherlands

Associate Expert

Miranda, Senen — The Philippines

Senior Irrigation Specialist

Rehman, Gauhar
Civil Engineer (GIS Specialist)
(from April)

Rehmuan, Saced-ur
Senior Field Research Economist

Safdar, Ahmed Saleem

Field Research Engineer

Saleem, Mohammad
Field Research Soctal Scientist

Sendhu, Faz Hanif
Senior Field Research Hlvdrologise

Shahid, Bagh Ali

Principat Frrigation Engineer

Shahid, Sarvsar
Field Research Hydrologist (from April)

Strosser, Pierre — France

Agricultural Economist

Van Waiijen, Erik — The Netherlands

Associate Lxpert
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ANNEX IV (Continued)

Vander Velde, Edward }. — U/SA
Senior Trrigation Specialise

Zaman, Waheed-uz
Senior Field Research Engineer

INFORMATION OFFICE

Lenahan, James — United Kingdom
Head, Information

De Silva, Ramya
Documentalist

Fernando, K. Nimal A.

Chief Production Editor

Karunaratne, D.C.
Artist/Cartographer

Kurukulasuriya, Kingsley
Editor

Nanayakkara, Charith
Computer Services Manager (from

July)

Rabindranath, Susila
Press Officer

Somasundaram, Vasumathy
Administrative Officer (transterred to

Research Division in September)

Sri-Nammuni, Shanthi

Assistant Librarian

Sufian, A. C. M.

Production Manager

Umagiliva, Nargis
Writer (from Febraary)

Van Eyck, David
Distribution Manager

Yapa, N. U.

Head Librarian

PROJECT DEVELOPMENT OFFICE

Fuchs-Carsch, Marian — USA
Project Development Officer

Blok, Sharmini
Asst. Project Development Officer

FINANCE AND ADMINISTRATION
DIVISION

Goodman Jr., Daniel C. — /SA

Director, Finance and Administration

(until June)

Abeysckera, Laksiri

Actg. Director, Finance and
Administration (June to December)
and Controller

Abayasckera, Mohan
Travel and Conference Coordinator

Abevsckera, Fred

Personnel Manager

Bahar, Omar

Personnel Officer
Ekanayake, Somasiri
Assistant Accountant
Halvitige, Gamini

Senior Accountant
Nanayakkara. Charith
Computer Services Manager
{(transferred to Information Office in

July)

Perera, K. S, C

Maintenance Engincer
Samaraweera, Dava

Manager, Administrative Services
Weerasckera, Shanthi

Manager, Office Supperr Systems

Wettasinghe, Udaya
Budger Officer

' Based at IEPRI under HMI-IEPRI

Collaborative Program.

S Based at HPTRID (on secondment from

1IN,
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Figure 9. - Composition of A Staff,

Associate Experts 8
2% Professional and
Management 101
28%
International 31

8% N

Support Staff 227
62%

Total = 367
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ANNEX V
CONSULTANTS 1992

Name

Country in which
the Consultancy
was Conducted

Mission

Dr. Bryan Bruns

Prof. David Constable

Ms. Iman El-Banhawy

Dr. Dayva Hewapathirana

Dr. H. B. Kotagama

Mr. B. Maier

Dr. Elinor Ostrom

Dr. Richard Palmer-Jones

102

Thailand

Bangladesh

Malaysia

Sri Lanka

Sri Lanka

Sri Lanka

U.S.A.

Sri Lanka
India

U.K.

Research Division

To provide comments and suggestions on the proposed
Data Collection Guide (DCG) and the Comparative
Database on Irrigators’ Organizations and 1o provide
suggestions for a comparative framework for assessing,
and facilitating irrigation management transter.

To advise the IIMI training weam during a 3-day
workshop on Strategic Plinning and Human Resources
Development in the Bangldesh Agricultural

Developmert Corporation.

To advise the UM training team during a week's
activities on strategie planning and human resources
development for Besut and Kerian irrigation schemes in
Malaysia.

Toassist in preparing background material for the Cairo

\\'/nrksh()p.

To report on sustainability of rice-based irrigated
agricultural systems: Case study of Sri Lanka.

To draft a proposal to survey farmer antitudes 1o existing,
planning operation procedures of irrigation systems,
expectations tor improvement and appropriateness of
computer software management support technology in

improving irrigation system performance.

To obrain additional data on staff and personnel changes
as a result of management transter in che Columbia River

Basin Project.

To review comments on the Data Collection Guide
(DCG) on Trrigation Organizations.

T prepare a report on rescarch and development issues
concerning groundiwater irrigation institutions and water

markets in South Asia and a research methadology.

Perisianona Brriaations MANAGIMINT INvTUT
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ANNEX V (Continued)

Name

Country in which
the Consultancy
was Conducted

Mission

Mr. David Purkey

Dr. K.V. Raju

Dr. P.S. Rao

Dr. P.S. Rao

Dr. P.S. Rao

Ir. F.E. Schulze

Dr. Ganesh Shivakoti

Dr. Robert Yoder

ANNEX V

Sri Lanka
India
Pakistan

India

Bangladesh

Malaysia

Sri Lanka

Argentina, Brazil,
Chile, Colombia,
Ecuador & Mexico

Sri Lanka

Philippines
Nepal

To assist [IMI develop a practical and effective
methodology for rapid appraisal of existing groundwater
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.

To carry out research on groundwater irrigation in Bihar,
India.

To participate in a workshop to design a strategic
planning and human resources development plan for
Bangladesh Agricultural Development Corporation.

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.

To revise, update and finalize a draft paper entitled
“Review of Selected Literature on Indicators of
Performance” for publication by [IMI.

To work as a team leader in collaboration with Ing,
Armando Bertranou to develop an [IMI Strategy and
Work Plan for Latin America.

To help revise the Data Collection Guide (DCG) in
collaboration with Dr. Elinor Ostrom.

To assist in revising the Data Collection
Guide (DCG).

To organize an international workshop to be held in
Kathmandu, Nepal, together with [IMI 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 (Continued)

Name Country in which Mission
the Consultancy
was Conducted

Mr. Montague Yudelman U.S.A To prepare a report entitled “Projected Requirements for
the Production of Food and Other Agricultural Products
from Irrigated Lands: How Can They Be Metona
Sustainable Basis?”

Field Operations Division

Dr. Peter Bloch Sri Lanka ‘To serve as a Team Member in the preparation of
Government of Sri Lanka/USAID Project for Shared
Control of Natural Resources (SCOR).

Mr. Henri Boumendil Morocco To enhance a Report on the first phase of the Tessaout
Project and prepare it in a form suitable for publication

in French.,

Mr. Neil Fernando Sri Lanka To develop a Paper for TIMT Internal Program Review
1992 on “Surengthening National Capacity — a Review
of IMI's Experience.”

Dr. Gilbert Levine Sri Lanka To serve as the Chicf Resource Person and a Team
Member in the preparation of a project entitled “Rights

to Resources.”

Mr. V. Muralidharan Sri Lanka To examine the relationship between equity and
elficiency in irrigation system performance and
determine under what condinions a trade-oft between the

WO IS necessiary.

Dr. C.R. Panabokke Sri Lanka Toactas Secretary of the Sri Lanka-TTMT Consultative
Committee, and 1o contribute to the Project on
Irrigation Management and Crop Diversificmion,

Mr. David Purkey Sudan To prepare technical parameters tor performance
assessment of the Whire Nile Pumping schemes.,

Dr. P.S. Rao Sri Lanka Tadevelop a paper tor HMI Tnwernal Program Review
1992 on “Surengthening National Capacity.”

Dr, S.P.F. Senaratne India To help BMI-India collaborating instiutions in Tamil
Nadu o collectand analyze social science and

management-related daca,
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ANNEX V (Continued)

Name

Country in which
the Consultancy
was Conducted

Mission

Dr. Mark Svendscn

Dr. Derrick J. Thom

Dr. Norman Uphoft

Mr. 1. K. Weerawardena

Dr. Henry West

Mr. A Widanapathirana

Ms. N. Gijsen

Dr. Richard Palmer Jones

Prof. GG Levine

Mr. J. Wind

Mr. Seth Beckerman
Mr. John Colmey

Mr. WAL, Fernando

Mr. Barry Hall

Nigeria

Nigeria

Sri Lanka

Sri Lanka

UK.

Sri Lanka

Pakistan

Pakistan

Pakistan

Pakistan

U.S.A.
Sri Lanka
Sri Lanka

Sri Lanka
Pakistan

To assist in resource mobilization in FIJRBDA, Kano.

To function as member of IIMI-Nigeria Review

Mission.

To serve as a Team Member in the preparation of the
Government of Sri Lanka (GOSL)/USAID Project for
Shared Control of Natural Resources (SCOR),

Toserve asa Team Member in the preparation of the
GOSL/USAID Project tor Shared Control of Natural
Resources (SCOR).

To review and comment on the 1st dratt of the SCOR
Project paper and provide inputs to the project through
discussions with the Director, Field Operations.

Toserve as a Team Member in the preparation of the
GOSEZUSALID Project for Shared Control of Natural
Resources (SCOR).

Pakistan Division

To advise on the applications of Geo-Information
Systems for IIMI's research in Pakistan.

To advise on Water Market Studies and private tubewell

development.

To advise on the implementation of three ongoing

programs.

To conduct a training course on Geo-Information

Svstems,

Information Office

To write seript for HMI video.
To write Annual Report 1991,

To copyedit a manuscrip entitled “Proceedings of the
UMI-India Workshop.”

To produce a video presentation.
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ANNEX V {Conlinued)

Name

Country in which

the Consultancy
was Conducted

Mission

Mr. Sumith Meegama

Ms. Renuka O'Kelly

Mr. C.S. Ranasinghe

Mr. K.P.S.V. Silva

Mr. Raj Bhatia

Ms. Wendyv Daudrumez

Ms. M.P.R. Fernando

Ms. Claire Francy

Mr. Klaus Fussing
Mr. P.A. Luckshman
Mr. Declan Walton

Mr. L. S, Wanigatunga
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Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

To typeset lIMI publications, in English, Spanish or
French.

To copyedit and proof read “Tubewells in Pakistan
Distributary Canal Commands: Lagar Distributary,
Lower Chenab Canal System, Pubjab™ by Ed Vander
Velde,

To copyedit and prooi read “Moving Towards Demand-
Based Operations in Modernized Irrigation Systems in

Pakistan” by Bandaragoda and Baddrudin,

To copyedit the following: Proceedings of the
Privatization Workshop held in Sudan, Flow
Measurements at Drop Structures for Irrigation System
Management in Sti Lanka, Proceedings of the Trri-
Country Workshop, and The Turning Over of a Pump
Irrigation System aad Tts Aceeprance by Farmer
Trrigators” Associations in the Philippines.

Other Offices

To test network version and other modifications to FA
System, Payroll Program and Budget Office program,

International Recruitment Consuliant.,

To provide interpretation and transtation from Lnglish
to French ar HIMT's Clients” Workshop.

To develop bio-sketches for existing Board members and
review all IIMT approved Governing Board minutes. and
select and make reference 1o the key Board decisions

therein,

To complete the design for the Hal headquarters

building.

To develop a data base system for international

recruitment.

To assist in the preparation of TIMI's 1994-1998
Medium-Term Plan.

To supervise gardeners and provide job training ar HIMI

headquarters.
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ADB/N
AlT
BMZ,
CABI
CCCE
CEMAGREF
CGIAR
CIMMYT
CNLEARC
DANIDA
DID
DOI
DSE

EC

EIER
ETSHER
FAO
IMIS
GT7Z
HJRBDA
IAAS
1ARC]
ICARDA
[CID
[CIMOD
IFAD
IFPRI
1.O
IMPAC
INDPSA
IPTRID
IRRI
ISNIP
ISNAR
[UCN
NARS
NGOy
NIA
NWEP
QDI
OFC
PEEM
SCOR
TA

TAC
TARC
UNCED
UNEDP
USAID
WALMI
WARDA
WHO

A On T My AND Syl

ACRONYMS AND SYMBOLS

Agricultural Developmenr Bank of Nepal

Asian Institute of Technology (Bangkok, Thailand;
Bundesministerium fir Wiztshatiliche Zusammenarbeit (Germany)
Commonwealth Agriculrure Burcau International

Caisse Centrale de Corporation Lconomique

Centre National du Machinisme Agricole, du Génie Rural, des Eaux et des Foréts (France)
Consultative Group on International Agricultural Rescarch

Centro Internacional de Mcjoramiento de Maize v 'Trigo

Centre National d'Eaudes Agronomiques des Régions Chaudes (Montpellier, France)
Danish International Drevelopment Association

Deparement of Trrigacion and Drainage (Malaysia)

Department of Irrigation (Nepal)

Deutsche Stittung fiir Internationale Enwicklung (Germany)
Commission of the Luropean Communities

Eeole Inter-Fracs d'Tngénicurs de I'Equipement Rural (Ouagadougou, Burkina Faso)
Ecole Inter-Erats des Techniciens Supéricurs de 'Hydraulique et de 'Equipement Rural (Burkina Faso)
Food and Agriculure Organization of the United Nations
Farmer-Managed Trrigation Systems

Gesellsehaft fiir Technische Zusammenarbeit (Germany)

Hadejia Jama'ara River Basin Development Authority (Nigeria)
Institute of Agriculture and Animal Science (Nepal)

International Agriculiural Rescarch Center

International Center tor Agricularal Research in Dry Areas
Internatonal Commission on [rrigation and Drainage

International Center for Integrated Mountain Development
International Fund for Agricultural Development

International Foad Policy Research Tonstinue

International Labour Organization

ferigation Management Policy Advisory Comminee (Sri Lanka)
Irrigation Management Palicy Support Activity (Sri Lanka)
International Program for Technology Rescarch in Trrigation and Drainage
International Rice Research Institute

Irrigation Systems Management Project

Inrernational Service for National Agricultural Research

World Conservation Union

National Agriculture Rescarch System

Nongovernmental Organizations

National Irrigation Administration (The Philippines)

North-West Frontier Provinee

Overseas Development Institute (UR)

Orher Field (:I‘np\

Panel o Experts on Enviconmental Management and Vector Control
Shared Control of Natural Resources

Technical Assistance

Technical Advisory Committee of the CGIAR

Fropical Agriculture Research Center

United Nations Conference on Environment and Development
United Nations Environmental Programme

United States Ageney for International Development

Water and Land Management Insdtuee (India)

West Africa Rice Development Association

World Health Organization

e [IMI Aninal Report 1992
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HEADQUARTERS

127, Sunil Mawatha
Pelawarte via Colombo
Sri Lanka

Telephone : (94-1) 867404 (8 lines)

Telex 2 22318 or 22907
HMIHQ CE

Fax s (94-1) 866854

E-Mail  CGNET. NI
(157:C.GILY) or
Interne:IIMI
@CGNET.COM

PO Box  : PO Box 2073,
Colombo, St Lanka

BANGLADESH

ML Bangladesh Field Operations
S6A, Road 16 (New)

Dhanmandi RUA.

Dhaka 1209

Bangladesh

Telephone = (880)2) 324128
1 642940 ADAB B
(Aun:dIMD
Fax : (880-2) 813095
(Atn:1IMI)

Telex

E-Mail : FORD-DHAKA
(157:CG1241),
(At [IMIT)
MOROCCO

HMIL Moroceo Field Operations
¢/ A

461, Avenue Hassan 11

Al Akkari

Rabat

Moroceo

Telephone © (212-7) 691101

¢ MARADER 36705M
(Quote “TIMT)

Fax 212-7) 691101 or
thr” Backup Services,
44-491-832002 or
thro' TINE-Pakistan,
92-42-63069194

: HIMI-RABAT
(157:C.GLO6H)

Telex

E-Mail
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NEPAL

[IMI, Nepal Field Operacions

PO Box 3975

Kathmandu

Nepal
Telephone : 977-1-414376 or
411912 (Ext.18)

: 2321 BASS NP
(Arrn: HAMID
Alt & Saturdavs: 2060
GURANS NP

Fax 1 97714415535
Al (977-1) 321880
(Attn, HINTD

¢ HIMI-Nepal
(157:CGH06)

Telex

E-Mail

PAKISTAN
HIMI Pakistan Division
1-A/B Danepur Road
GOR, Lahore
Pakistan
Telephone @ (92-02) 368610, 303251

Telex : 44920 [IMI PK
IFax 2 (92-42) 369194
E-Mail : HMI-PAK
(157:C.GI1220)
PHILIPPINES

LML, Philippines Field Operations
2nd Floor, 1CC Bldg.
NIA Compound, EDSA
Diliman, Quezon City
Metro Manila
Philippines
Telephone 1 (63-2) 9242567

Telex : 40404 GMCR
(At 1IMD
Fax 2 (63-2) 9242567
SRI LANKA

HNIL Sri Lanka Field Operations
107, Havelock Road

Colombo 5

(9:4-1) S08001/7

Telephone

Telex 2 22318 or 22907
HMIHQ CE
Fax 2 {94-1) S08008

P

SUDAN

HMI, Sudan Ficld Operations
St.53 New Extension, House 9/11
'O Box 2976, Khartoum, Sudan

Telephone @ (249-11) 431504

Telex : 24033 KENAN SD)
22854 AOAD SD)
(Aun, 1IN

Fax 2 (249-11) 051643

[IMI-Sudan, Field Oftice

PO Box 318, Wad Medent
Telephone - 3148 (Gezira System)

2 S0013 HRS SD or
SO0 TXBOWD SD
(c/o Mr. Monshid, HRS)

Telex

WEST AFRICA REGIONAL OFFICE
IIME, West Africa egional Office
HMI BP 5373, Ouagadougou 01
Burkinu Faso
Telephone = (226) 30889
0 5381 SAFGRAD BE
(Atn: HIND)
Fax 0 (226) 31-0G-18
E-Mail  : TMI-BURKINA
(157:C.GI195)

Telex

NIGER
HMI BP 10883, Niamey, Niger
Telephone @ (227) 73-29-73
: 5403 NI
(Aun, Kurt Lonsway)
Fax 1 (217) 73-59-83
E-Mail  : IMI-NIGER
(157:CGlOS8)

Telex

NIGERIA
ML, c/o TCRISAT-\WASIP
Plot 419 Yanvawa Avenue
Hotoro GRA Lxtension, PNB 3491
Kano, Nigeria
77330 or
T7da KN BTH

At P Pradhan,

Telex

l’miL'LI [eader
HNICRISAT
rogram, Kano

Fax 1 2 34-001-0669051]
Atn: Fax Box No, «i80
. Pradhian, HMI-TICRISAT
Program, Kano
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