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FOREWORD

n titnes when food is plentiful, it is difficult to

entertain a sense of urgency regarding the

world’s future food supplies. Yet the stark facts
remain: the current global population of 5.5 billion
will double to 10 billion by the year 2050; the
demand for food in developing countries is expected
to increase by 150 percent over the next 30 years.
Even at this relatively favorable moment in the cycle
of supply and demand, many still go hungry. Today
poverty continues to deprive an estimated 1 billion
people across the world of a healthy and regular diet.
By 2050 this number could be double or more.

Where will the additional food come from? And
where will people find the additional income to buy
it? An important part of the answer to both
questions must come from irrigated agriculture. To
meet the world’s future demand for food, output
from this sector will need to increase by 3.5 10 4
percent per year for at least the next quarter century;
and to meet its potential for rural employment
generatior and livelihood enhancement, irrigation
resources will need to be managed more effectively
and equitably over space and time.

These improvements must be achieved in the face
of a deepening crisis over both the availability and
the quality of water. Water shortages already limit
cultivation in many areas, as rising demand from
domestic and industrial users competes with
agriculture. Confrontations between countries over
shared water resources are increasing in frequency
and intensity. And the quality of water is
deteriorating due to poor management, multiple use
and excessive recycling, and pollution by agricultural
chemicals.

In response irrigated agriculture must become
more cfficient, and most efficiency gains must come
from better management. Globally, most irrigated
areas are still producing at less than half their

potential, and the arca actually irrigated is frequently
far less than that commanded. On many schemes,
only onc crop a year is grown instead of the two or
three that would be possible if water were better
managed. Water deliveries are usually supply-driven,
and ill-matched to the needs of crops. They may
often be unreliable and/or inequitable, with tail-
enders or other underprivileged groups deprived of
their fair share. On many schemes the over-or
undersupply of water leads to problems of siltation,
waterlogging and salinity, which severely depresses
crop yields.

The need for irrigation management research and
outreach to find solutions to these problems at the
international level is, then, far greater now than it
was when IIMI was tounded in 1984. In responding
to this increased need, 1M1 is building on its
achievements and impacts to date.

Management-oriented institutes always find it
harder to demonstrate impact than technology-
oriented oncs, Often institutional in nacure, their
achievements—such as a change in the views of
directors or policy makers—are not only more
difficult to quantify but they may also sound less
interesting than technological advances. In such
cases impact is more casily conveyed in the spoken
than in the written word.

Despite these handicaps, [IMIs recent External
Program and Management Review has concluded
that IIMI's impact to date has been real.
Furthermore, more evidence of identifiable changes
in operations and policies is being produced each
year. This year’s Annual Report describes several
irrigation systems in which [IMI's presence is
making a difference in operational terms. IIMI's
impact on national policies is most evident in the
countries where it has its two largest and longest
established programs—DPakistan and Sri Lanka. In

¢



Pakistan, the Institute’s pioneering research on the
problem of salinization has led to action at the
highest levels of government. Following an exchange
of letters with IIMI, the Prime Minister has
established an interministerial committee to decide
what should be done to combat salinization and
ensure action by the relevant agencies. Meanwhile,
research on canal maintenance has led to a decision
to reexamine the desirability of canal lining, which
[IMT’s rescarch has shown is often uneconomic in
the present institutional and policy context. In Sri
Lanka, [IMI's policy impact continucs to be felt.
The country is now firmly committed to a
participatory approach to irrigation management
and [IMI is continuing its long-term assistance in
developing, evaluating, and refining this policy. On
a major new irrigation scheme, 1IMI has helped
create a framework for deciding on the sharing of
water under conditions of scarcity fraught with the
risk of conflict. On several other systems, [IMI is
helping the Irrigation Department introduce
computerized tools for improved decision making,
an area in which strategic research has helped o
detine the conditions of successtul intervention,
improving the future prospects of impact still
turther.

In other countrics, there is mounting evidence of
the respect with which the Institute’s voice is heard
by a growing number of managers and policy
makers across the developing world. By way of
example, the Government of Nepal has invited [IMI
to participate in formulacing a 25-year National
Agricultural Perspective Plan. Last year also saw the

completion of important studies on Sudan’s Gezira
Scheme, where a major overhaul of tertiary level
management is now under way. In Nigeria, the
successful development of water users associations in
a large irrigation system has led to rapid and tangible
improvements in the physical condition of
watercourses-—and to the more widespread adoption
of the approach used to develop the associations.

Many of [IMI’s institutional achievements consist
of breaking down barriers between sectors. In Sri
Lanka, the Institute has led the design of a novel
project on the shared control of natural resources
within watersheds. This project is an exciting one in
two ways. First, it is based on tull accepzance from
the outset that fand and water resources have
multiple uses, and thar only by bringing the various
mterest groups together can a more productive,
equitable and sustainable use of resources evolve,
Second, 1IMI has taken a participatory approach to
project design and implementation, in which users’
views are incorporated alongside those of
professionals and conflicting interests are openly
diccussed.

Other examples of [IMI's impact at the national
level are given in the pages which follow. Although
we have chosen to present only a selection of the
Institute’s work during the year, we hope our
selection finds favor. To us, these examples provide
ample evidence thar IIMI is doing its job with the
commitment and the concern for quality chac are the
hallmarks of a center of excellence within the
Consultative Group on International Agricultural
Research.

Robuls £, Lok

Roberto Lenton
Director General



lIMI’s Research Resuits 1993

This year's Annual Report, like the last, presents a selection of the results of IIMI's work. The first section focuses
on programs of thematic research carried out by the Institute during the year. The Country Programs section
describes IIMI's in-country collaborative research with national programs conducted in several developing
countries. More detailed accounts of the results of the Institute’s work can be obtained from IIMI's publications
or from the papers published externally by IIMI and national scientists. These are listed in Annex 11

The five major thematic headings under swhich we repors this year are Sustainable Management of Water
Delivery and Disposal, Performance Assessment and Improvement, Improving Public Irrigation Organizations
and Sector-Level Management of Trrigated Agriculture (these two programs wre reported on jointly because they
came under the purview of one Program Leader), and Local Management of Irrigation. Three further themes are
defined as crosscutting, being closely interwoven with all the programmatic themes although they may have an
intellectual "home™ in one of them. These crosscutting themes are Environment and Health, the Choice and Use
of Technology, and Gender Issues.

The year saw further progress in IIMI's transition from a project- to
a program-based mode of operation. A new full-time Director

for Research was appointed in February, and program
leaders were designated for three out of TIMI's four
major rescarch themes.
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THEME 1: SUSTAINABLE MANAGEMENT OF WATER DELIVERY AND DISPOSAL

INTRODUCTION

By managing the core business of water delivery and
disposal more efficiently, many irrigation agencies
could markedly increase the productivity of the
systems under their care. They could also improve
the 2quity with which they deliver water to users.
And they could attenuate two of the major
environmental problems afflicting irrigated
agriculture—salinization and waterlogging,

In many irrigation systems, improved water
deliveries could be introduced without delay and at
little extra cost, since the key factors preventing
improvement are managerial rather-than technical.
Ensuring sufficient and reliable water deliveries to
farmers is often a prerequisite for other
improvements in system performance, so the
benefits of improvements in this area would be high.

Much of IIMF’s field work during 1993 related
directly or indirectly to the central theme of water
delivery and disposal. This year we highlight three
major topics. The first is the problem of water
allocation under conditions of scarcity—a glimpse
into the future for many irrigation systems as
demand from other sectors intensifies. The second is
how to improve the efficiency of Sudan’s Gezira
Scheme, a question of central importance to that
country’s beleaguered economy. Third, we report
the latest findings in HIMI's study on the vexed issue
of soil salinity in Pakistan. This study has its “home’
under the water delivery and disposal theme but also
forms part of [IMI’s crosscutting theme on
environmental and human health issues.

Y

Also reported under this theme are some of
IIMI's studies on computer applications to supporz
decision making in irrigation systems. Many
managers at present have little rational basis for the

Sustainable Management of Water Delivery and Disposal

decisions they make on system operation and
maintenance. Typically, they cither rely on past
procedures, or else find themselves at the beck and
call of whatever pressure group thar exerts the
strongest (or the most recent) influence. In 1993,
[IMI conducted an important strategic study to
assess the impact of interventions in this critical area.
It outlined the principles of effective intervention,
and studied these principles at work in two irrigation
systems.

FIELD STUDIES

Dealing with Water Scarcity: The Case of Kirindi Oya

When water is scarce, three essential ingredients of
the water allocation process can help to prevent or at
least mitigate conflict:

*  Dataon supply and demand that are publicly
accepted as objective and accurate.

*  Dublicly recognized principles for deciding who
should receive water under different supply and
demand scenarios.

* A person or body authorized to make allocation
decisions and having the stature (or clout) in the
community to make those decisions stick.

The case of Sri Lanka's Kirindi Oya System is a
classic illustration of the importance of these
ingredients. The system falls within the bimodal
rainfall area of dry south-eastern Sri Lanka, where
there are two cropping seasons: the maha season,
from October to February, and the yala scason, from
April to August (sce Figure 1 and Box on page 2).
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Figure 1. The Kirindi Oya Irrigation System.
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KIRINDI OYA: ARECIPE FOR TROUBLE

The core of the Kirindi Oya System is the preexist-
ing Ellegala System, inhabited by farmers with a
long tradition in irrigated rice production. The
Ellegala diversion from the Kirindi Oya, which
irrigates some 4,050 hectares (ha), was originally
constructed to bring water to five ancient and
previously independent tanks.

Plans to expand this system were formulated in
the 1970s and implemented in the 1980s. The
basis for expansion was the construction of the new
Lunugamvehera Reservoir, damming the Kirindi
Oya upstream from the Ellegala diversion. In
theory, this would allow over 8,100 ha of new land
to be brought under irrigation. The land, which
was to be subdivided into seven tracts on the right
bank and four on the left, would be irrigated by

two new main canals issuing directly from the new
reservoir. About 8,000 farmers were to be settled
on this land, most of them from other parts of the
country. In addition, the Right Bank main canal
was to be extended so that water could be brought
to the 800-ha Badagiriya System located outside
the Kirindi Oya Basin. Diversification away from
rice into other crops would help the additional
water supplies go further.

Phase 1 of the project—the reservoir and the
two main canals and portions of the new settle-
ment area—was completed in 1986, but most of
the construction envisaged under phase 2 was
abandoned and the new land irrigated amounted
to only 5,265 ha. The reason was simple: during
planning, water availability had been overestimated
by at least 30 percent. The initial appraisal put
average annual inflow to the reservoir at 392

International Irrigation Management Institute
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million cubic meters. A restudy carried out in 1986

gave a figure of only 314 million cubic meters. In
fact, inflow since 1986 has been significantly less

even than this revised figure. This planning fiasco

made conflict among farmers almost inevitable.

Because they were the traditional users, farmers
in the Ellegala System claimed priority in the

allocation of water over users in the new areas—a
claim that many agency officers at first accepted.

The new settlers were not well organized and many
of them were unfamiliar with irrigated agriculture,

making them less able to defend their interests.

Table 1 shows the areas irrigated for all seasons
from yala 1986 to yala 1993. Until 1992, the
Ellegala farmers have emerged as the main beneficia-

ries of the new construction, having experienced
irrigation of virtually 100 percent of their area in

every season except two. The two exceptions—maha

1986/87 and yala 1987—were seasons of severe
drought. In contrast, new areas had few seasons in
which a high proportion of the land was irrigated.

During maha 1986/87, many settlers lost their crops
when the reservoir ran dry.

The new scheme has, then, failed to provide a
livelihood to its intended beneficiaries. Many of
these have abandoned their allorments or rented

Table 1. Areas cropped In Kirindi Oya, 1986-93 (in ha).

AV il Report 1ou;
them out. Others live elsewhere and come to work
their land only when irrigation water is being issued.

In 1986, rwo separate Project Management
Comnmittees, one for Ellegala and onc for the new
areas, were sct up. In 1990, these were merged,
forming a single forum at which to discuss water
allocations. This strengthened the voice of the
settlers in the negotiating process. In addition,
agency officers were becoming more sympathetic to
the settlers” appeals for a fairer share of the water.

Matters came to a head in April and May 1992,
when the extra demand for water caused by cultiva-
tion of a late maha crop in the new areas coincided
with an unusually dry yala season (see Box ).

YALA 1992: DISASTER IN ELLEGALA

When the single Project Management Committee
was formed, Ellegala farmers at first boycotted its
meetings, suspecting that it meant to curtail the
priority access to water they had enjoyed so far.
Their suspicions were confirmed when the com-
mittee decided to authorize late rice cultivation for
the maha season in tracts 2 and 5 of the Right
Bank’s new areas. Cultivation would extend into
May, depriving Ellegala farmers of part of the water
for their yala crop.

When the committee met

| Toal | March, irrigation from a single
Total tank in the Ellegala System had
already started. At the meeting, the

Irrigation Department’s engineer

0 o | pointed out that the water level in
4050 8343 | [unugamvehera was too low to
allow cultivation of the whole of
4050 | 5953 | Ellegala. An argument arosc over
405016480 415t how much water was available.
4050 | 8950 | The meeting ended with a decision
4050 | 4439 [ to allow one further tank to
irrigate, but to postpone decisions
4050 | 8343 | on the rest until the rains had set

I _Newareas Ellegala

Season Paddy | Other . Total Paddy Other

crops crops
Yala 86 1,012 0 1,012 4,293 0 4,293 5,305
Maha 86/87 648 0 648 3,402 0 3,402 4,050
Yala 87 0 0 0 0 0
Maha 87/88 4,293 0 4,293 4,050 0
Yala 88 2,430 0 1 2,430 4,050 0 4,050 6,480
Maha 88/89 4,293 0 4,293 4,050 0 1 4,050 8.343
Yala 89 1,903 0 1,903 4,050 0
Maha 89/90 2,430 0 2,430 4,050 0
Yala 90 0 324 324 4,050 0 4,050 4,374
Maha 90/91 4,293 607 4,900 4,050 0
Yala 91 0 389 389 4,050 0
Maha 91/92 5,062 162 5,224 4,050 Q 4,050 9,274
Yala 92 0 0 0 101 0 101 101
Maha 92/93 4,293 0 4,293 4,050 0
Yala 93 0 81 81 1,620 810 2,430 2,511 n.

Sustalnable Management of Watar Delivery and Disposal
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Another meeting was held in late April.
[rrigation Department officers explained that there
would be a shortage even if only the areas in which
cultivation had already begun were irrigated. Given
the poor season, the officers counseled caution in
relying on late rainfall. Despite this warning, the
Ellegala farmers demanded water allocations for
rice for the remaining Ellegala areas. The commit-
tee resisted this demand, deciding to wait until
more rain had fallen.

This decision was unsatisfactory to the Ellegala
farmers, who organized a demonstration in protest,
In response, on 1 May, a further meeting was held,
at which the officers again explained that there was
not enough water and that it was unlikely that
enough rain would fall in the late season to make
up the deficit. However, the farmers demanded,
and this time got, water issues for the whole of

Ellegala.

At the request of the Irrigation Department,
meetings with farmers were held in areas where
cultivation had not already begun, to warn against
the risks of harvest loss. But cultivation went ahead,
with some farmers’ representatives encouraging
farmers to cultivate so as to maijtain their priority
rights to the water.

As the season progressed it became clear that
the worst fears of the agency staff were being
realized. Rains were lighter than usual and failed
altogether in mid-June. Water issues stopped on 2
July, when the level in Lunugamvehera fell 2 feet
below the minimum operating level. This stoppage
was necessary to protect domestic water supplies to
the new areas. Ellegala farmers protested to the
State Minister for Irrigation. As a result, another
1,215 hectare-feet of water was released, but the
Irrigation Department stopped releases for good on
23 July.

The result was total crop failure in all parts of
Ellegala except for the command areas of the two
tanks where cultivation had begun early. About
three-quarters of the total Ellegala crop was lost.

But the worst was still to come. During the

1992/93 maha season, the allocation process broke
down altogether, leading to open conflict (see Box ).

1992/93 MAHA: OPEN CONFLICT

Under the allocations announced by the Project
Management Committee in late July 1992, only a
third of the new areas was to receive sufficient water to
cultivate a rice crop. A wave of unrest in the new areas
followed the announcement. A final meeting of the
committee on 19 November failed to satisfy farmers in
Left Bank tracts 1 and 2 and Right Bank tract 1. An
independent farmers’ organization was formed, and a
delegation of farmers took the problem to the Minister
of Lands, Irrigation and Mahaweli Development. The
Minister agreed to issue water for rice on 20
December provided that all plowing be completed by
that date using rainfall only.

When Irrigation Department employees tried to
deliver water on this basis, they were threatened by
angry farmers, who had heard that the Minister had
ruled that water for rice should be made available to
all. Left Bank farmers cut the cables controlling the
gate to the Ellegala feeder canal, blocking water
deliveries to the old scheme so as to obtain more for
their own tracts.

On 25 December, a new delegation of farmers
met the Minister, who ordered that sufficient water for
rice be released to all parts of the three tracts from 27
December. One consequence of this decision was the
loss of the nonrice crops that had already been planted
over at least 260 ha. In many cases, these crops were
simply plowed under. Many of the farmers who
planted them are now claiming compensation from
the government.

In the end, the maha rice crop turned out well
throughout Kirindi Oya. However, the season
extended into May, once again requiring the use of
yala inflow to the reservoir and so constraining the
production of the yala crop in Ellegala. In other words,
farmers in the new areas had obtained a rice crop at
the expens. of part of the Ellegala crop for the
following season.

International Irrigation Management Institute



The breakdown of the
allocation process was
characterized by disagree-
ment on cach of the three
vital ingredients of an
allocation system mentioned
above.

Disagreement over water
supplies centered not on the
level of water in the reservoir,
which was known, but on its
interpretation. Officers
refused to count water below )
the minimum operating level system performance,
as available for irrigation,
since its equitable delivery to farmers could not be
guaranteed and in any case this water was reserved
for domestic supplies to the new areas. In general,
they adopted a more conservative position than
farmers, since this allowed chem some leeway if late
rains failed or inflows were overestimated. On the
demand side, there was uncertainty over the amount

of land planted to crops other than rice.

The most obvious case of disagreement over the
principles of allocation was the claim by Ellegala
farmers to absolute priority and the rejection of that
claim by new area farmers and, increasingly, by
agency officials. A more subtle source of disagree-
ment concerned who should grow nonrice crops,
which demand less water. Government and agency
intentions to promote diversification, which had
been written in to the original expansion plan for
Kirindi Oya, continue to be thwarted by farmers,
who perceive rice as a relatively risk-free crop
compared to other cash crops. In addition, landlords
demand that tenant farmers grow rice, since there is
no legal provision for rents on other crops.

The Project Management Committee is recog-
nized as the legitimate decision-making body, but its
lack of a legal status leads to circumvention. All
parties made use of alternative decision makers when
the committee failed to reach a decision in their
favor.

Sustainable Management of Water Dellvery and Disposal

Sufficient and reliable warer deliveries to farmers will facilitate other improvements to

Under these difficult conditions [IMI has been
working with agency officials in an attempt to
improve the water allocation process.

The Institute’s finai report on phase 1 of the
project had led to the appointment of a special task
force to investigate the issues surrounding water
allocations. The task force in turn appointed a
subcommittee to propose a new approach.

The subcommittee put its proposals to farmers
at a meeting in May 1992. The basic principle was
that of rotation, with different portions of the system
receiving water for rice or nonrice crops each season.
Farmers rejected this approach, presenting instead a
set of recommendations aimed at muking it possible
to cultivate the whole of Kirindi Oya every season.
Their proposals, which included a switch to banana
for part of the scheme, reflected a degree of wishful
thinking regarding water supplics.

In June 1992, a new Technical Committee was
formed, consisting of IIMI and local agency officials.
This committee began by reexamining the inflow
dara for the reservoir. Inflow levels for three different
types of season were specified: a dry maha, a wet
maha and a normal yala. The committee also sat
about refining estimates of demand, based on three
types of crop: rice, other irrigated crops, and rain-fed
crops receiving only supplemental irrigation. In this
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way, it was hoped to improve the information base
for decision making on allocations.

The improved data on supply and demand
became the basis for allocations for the 1992/93
maha season, which revisited the rotation idea
proposed earlicr. Events during this season led the
committee to revise its proposals yet again. The
outcome is a complex set of rules that secks to
respond to the season as it unfolds, while striking a
fair balance between the interests of the two groups
of farmers (see Box below).

ROTATION: THE NEW RULES

The committee proposed that:

* The new area (except for Left Bank tract 3)
should be divided into three zones of about
1,620 ha each, one on the Left Bank and two
on the right. During maha, two out of three
zones would receive water for rice and the third
for rain-fed crops. The area designated for rain-
fed crops would rotate among the three zones.
If, by the end of December, the maha season
was judged to be a wet one, the area designated
for rain-fed crops would reccive water for a late
rice crop following the harvest of the rain-fed
crop. If the maha season proved dry, the rain-
fed crop zone would receive water for a nonrice
crop during the following yala season. The areas
designated for rice would receive no water
during the following yala.

* Ellegala would receive water for 100 percent
rice cropping during maha, and for 70 percent
rice and 30 percent other irrigated crops during
yala.

* Badagiriya would receive 2,025 hectare-feet of
water during maha and no-hing during yala,

* Tract 3 on the Left Bank would receive water
for nonrice irrigated crops during both maha
and yala. This is an area specially designated for
nonrice crops under the original expansion

proposal.

The key point is that some of the yala inflow
to the reservoir would be used to grow the late
maha rice crop autliorized for the third new zone.

This sanctions the allocation of maha 1992/93, by
which Ellegala was the loser.

[t remains to be scen whether these rules will
work, and whether they will be accepted by the
powertul Ellegala farmers, who stand to lose their
traditional exclusive rights to the Kirindi Oya’s
scarce water supplies.

Despite or rather because of the conflicts, the
past few seasons at Kirindi Oya have taught impor-
tant lessons to farmers, agency officers and politi-
cians (see Box below),

LESSGNS LEARNED

The farmers of Ellegala learned that they should
not distrust Irrigation Department data on water
availability, and that it is unwise to disregard
warnings of crop failure. One result of the disas-
trous yala 1992 season was a massive change in the
leadership of farmers’ organizations. New-area
farmers learned not only 10 be more vociferous in
demanding water, but also that working outside
the legitimate committee structure causes conflicts
among themselves. By ignoring agency recommen-
dutions, both sets of farmers tested the limits of
their powers in the emerging context of participa-
tory management.

Agency officers learned that they must commu-
nicate the reasons for their recommendations better.
Farmers are unwilling to accept decisions which
adversely affect their interests unless they have a
good grasp of the alternative demands for water
placed on the system and of the consequences of a
breakdown in the accepted allocation process.

The politicians directly involved learned not to
listen to only one interest group, and to be more
cautious in overturning the decisions made by the
legitimate authority, the Project Management
Committee.
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Improving the Efficiency of Sudan’s Gezira Scheme

Two major studies on Sudan’s Gezira Scheme were
completed in 1993. The first, based on data col-
lected by HR Wallingford, investigated agency
management of water dcliveries ar major and minor
canal level, the second investigated farmers’ irriga-
tion practices and their impact on crop production.
The lateer study reflects IIMIs increased emphasis
on the performance of irrigated agriculture racher
than that of the irrigation system alone.

Lying close to the confluence of the White and
Blue Niles south of Khartoum the Gezira is one of
the world’s largest irrigation schemes. Improving its
performance could have a significant impact on
Sudan’s economic growth (sec Box).

THEECONOMIC CONTEXT

The major crops of the Gezira Scheme are cotton
and wheat. Except for cotton picking, which is still
done manually, all operations are mechanized.
During the 1980s, the area cultivated 1 wheat rose
sharply in response to govern:nent policis to
increase irrigated cereal production, displacing
cotton to rain-fed areas (see
Figure 2). By the mid-1990s the
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open market and the provision of inputs and
services by the private sector. Cotton, however,
remains a state crop, earning its growers, who are
paid at the official conversion rate for foreign
currency, a mere 50 percent of the crop’s “street”
price.

In a scheme of this size, water deliveries are
difficult to monitor because of the large distances
involved and the complex network of major, minor
and tertiary canals. In addition, many of the meth-
ods and much of the equipment used arc antiquated,
dating back to colonial times. Irrigation operations
are frequently carried out unofficially or at leasr
unsupervised, especially at lower levels of the system.

The study of agency management used various
indicators of performance to assess the adequacy,
reliability and equity of water supplies. Three major
canals were chosen—Zananda, Gamusia and Kab El
Gidad—representing the head, middle and tail areas
of the Gezira main canal.

Foe major canals, the results showed that, while
the amounts of water supplied in rotal were ad-
equate, they iluctuated a great deal within individual
reaches. This became apparent only wheu the

Figure 2. Trends In areas devoted to wheat and cotton in the Gezira Scheme.
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Figure 3, Trends in ylelds of wheat and cotton in the Gezira Scheme.

of the Ministry and operation that

kg/ha

of the Board. There is an urgent
need to improve management at

o Wheat
oCotton

2,000

1,500

1,000

I\

this level of the system.
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collected in the scheme at present
is unreliable. This is because field
workers know that the data they
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ensure accuracy? Until inforrna-
tion is scen to have a direct
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collection will remain a meaning-

analysis was conducted at the level of reaches, not
when whole sections or control points only were
investigated, since at these levels the averaging cffect
masked the variations. This masking effect was also
apparent for the equity results, which were much less
impressive when measured for individual reaches
than they appeared to be when measured along
sections or at control points (sec Figure 4 on page 9).

In the case of minor canals, performance was
even less satisfactory, probably due to poor supervi-
sion and the poor condition of control structures
along these canals.

Another important finding was that surface
drainage, officially denied by officials, is in fact
widespread in the scheme. This is a major indicator of
inefficient water use. The Gezira Scheme was origi-
nally designed to allow the disposal of rain-water only.
Under a 1959 agicement between Egypr and Sudan,
the latter country is supposed to prevent over
irrigation and the drainage of excess irrigation water.

The Gezira Scheme is managed partly by the
Ministry of Irrigation and partly by the Sudan
Gezira Board. Minor canals at present fall into a
kind of no man’s land between the two agencics,
with maintenance being officially the responsibility

less ritual.

The study on farmers’ irrigation practices
revealed that water use efficiency (WUE) on the
scheme remains very low. This was true even in a
year when cropping conditions were ideal and yields
rose substantially. Soil moisture content was high
throughout the growing season, indicating substan-
tial over-irrigation. The rotal depth of water applied
was significantly higher than the values recommended
by the FAO, usually by around 200 to 300 mm.

Chiefly to blame is the rigidity of the socalled
indent system—the system by which water is
allocated. Despite the predominance of wheat and
cotton on the scheme, water indents appear to have
been set on the basis of the peak water requirement
of the scheme’s thirstiest crop, groundnut, which is
less commonly grown. This high level is used in
order to play safe. Estimates of the monthly water
requirements for different crops grown on the
scheme are available. They should be used to
introduce a crop-based water allocation system.

Up to 10 million tonnes of silt are deposited in
the Gezira Scheme cach year. Nearly 60 percent of
this arrives during the first 3 months of the growing
season, when the demand for water is relatively low.
Better matching of suy-ply with demand would
prevent the diversion of unnecessarily large amounts

International Irrigation Management institute



of water, thereby reducing the silting problem
considerably.

Researchers commonly correlate crop yields with
the number of irrigations used. IIMIs results show
that this approach often leads to false conclusions.
While the number of irrigations may be identical,
there may be considerable differences between fields
in the amount of water applied. The number of
irrigations can be correlated with yields only if the
flow rate and irrigation time per unit area are kept
constant—conditions that are certainly not met at
present.

The current interval berween irrigations is 14
days. Field measurements showed that soil moisture
fell by an average of only 10 to 15 percent during
this period, indicating that the interval could be
increased substantially without endangering yields.

Parts of the schume are now extremely run down.
In these areas, siltauon, weeds and the malfunctioning
of hydraulic structures have led to severe disruptions
in the flow of water. Annual losses caused by dead
storage and canal overflow are estimated at 210
million cubic meters of water, which is the equivalent
of 40 percent of supply during the month of January,

Figure 4. Differences In the equity index when measured over secticns and reaches and at
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when demand peaks and shortages are widespread. As
a result of these problems, scrious inequity exists in the
scheme, with tail ends being almost universally
deprived of their fair share of water.

No matter how much water is available, farmers
frequently resort to water piracy at present. To
discourage this, supervision at lower levels of the
system should be improved, preferably with farmer
participation. Flow should be regulated according to
actual conditions rather than design specifications.
Farmers should be made aware that over-irrigation is
just as harmful as under-irrigation.

Among the main problems on farmers’ fields are
that higher-lying areas, estimated at 5 percent of
total plot area, are subject to water shortages, while
furrows and low-lying areas suffer from prolonged
waterlogging.

The current method of irrigating higher-lying
areas is to construct dams on the abu ashreens
(watercourses). This practice lessens the gradient
betwezn the minor canal and the abu ashreen,
reducing flows so that farmers lose some of their
share of the water. Instead, higher lands should be
irrigated using water in dead storage, which is
otherwise wasted. This water
could be used if hand pumps were

control points. installed. However, high labor
Parameter for Equity (PE) .COStS m:}y make this opuon
7 impractical.
0.6 -
Up to 30 percent of water can
0.5 .. .
be saved by irrigating two rows
A 04 - with cach furrow. An experiment
1 . . . . .
, an moisture discribution in
\ 03-
uncropped plots showed that
'Unsalis!aclory . .
[y s water infiltrates uniformly up to
Fair about 1.5 meters on both sides uof
0.1~ the furrow within 24 hours of
Good . e . . .
== - o irrigarion. This suggeses it may
PEC PES even be possible to irrigate three
1988-89 (] 0.09 0.29 0.52 : :
18550 M 008 094 039 rows per furrow. This practice
The Middle Major (Gamusia) would reduce water consumption
markedly.
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Abu sirtas (field channels) currently take too long
to convey water along their entire length. This
problem could be overcome by relocating abu
ashreens so that they run through the middle of their
command areas instead of along one side of them, as
at present. This would reduce the length of the abu
sittas by 50 percent. No new construction would be
needed to implement this. Instead, half the com-
mand area of each abu ashreen would simply be
transferred to its neighbor . This move would also
discourage the construction of unauthorized field
channels by farmers—a widespread practice at
present.

As a resule of its studies, [IMI made detailed
recommendations covering immediate action to be
taken by management, new equipment and facilities,
training requirements, and research needs (sec Box ).

RECOMMENDATIONS TO THE AGENCIES

Action

* At present, water levels and gate openings are
routinely recorded only along main canals and
at the heads of major canals. This practice
should be extended to lower levels in the

10
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At Kirindi Oya, Sri Lanka, [IMI provides assistance to imiprove t

he water allocation process.

system, including all control points along major
canals. To improve the credibility of the data
reported by gute operators, tighter supervision
of operations should be introduced.

Actuai deliverics should be routinely compared
with targets. Where there is a mismatch, this
information should be more rapidly conveyed
to the relevant person, using the scheme’s
telephone system.

Water distribution should be evaluated on the
basis of individual reaches rather than larger
sections or control points. This will help
identify pockets in the scheme where allocations
are inequitable or unreliable.

Immediate steps should be taken to improve
distribution at the tertiary level, which is
frequently unsupervised at present.

To detect problems of siltation and infestation
by weeds, managers should incorporate mainte-
nance indicators into their data collection and
analysis procedures.

International frrigation Management Institute



* The desilting of minor canals, currently the
responsibility of the Ministry of Irrigation,
should be handed over to farmers.

Equipment and facilities

* To monitor flows efficiently, gauges should be
installed at the sluice gates on the main and
major canals. Where possible, they should
record the flow directly in volume terms—
thousand cubic meters per day—instead of in
terms of water levels, centimeters or meters.
This will make it easier to tell whether or not
targets are being met.

*  For remote locations where the telephone link
is not yet available, walkie-talkie equipment
should be provided to key staff.

* To speed up data processing and analysis,
computers should be provided to the scheme’s
senior managers.

Training

* Field staff should be trained to monitor and
evaluate water deliveries and to take corrective
action where necessary. This training should be
provided by the Water Management Advisory
Unit of the Sudan Gezira Bkard.

* The Ministry of Irrigation should also organize
local training programs for its staff. This
training should provide staff with the necessary
skills to evaluate hydraulic performance of main
and major canals, using relevant indicators.

Research

* Since the use of flow measuring devices is
problematic under the extremely flat conditions
of the Gezira Scheme, flows should be deter-
mined by calibrating existing irrigation control
structures at regular intervals.

Sustalnable Management of Water Delivery and Disposal
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* Losses due to evaporation, seepage and human
interference need to be quanufied.

* The extent of surface drainage should be
measured, so as to determine the net amount of
water supplied to crops and fields.

* The development of maintenance needs over
time should be monitored, together with
- changes in efficiency resulting from mainte-
nance work.

* Simple tools and methods are needed to
improve the management information available
at the level of minor canals. This should
stimulate improved flow of information
between staff of the Sudan Gezira Board and
the Ministry of Irrigation.

*  Water deliveries at the lower levels of the
system should be studied in further detail, to
identify the causes of unsatisfactory perfor-
mance.

Pakistan: Is Salinity Here to Stay?

The origins of soil salinity in the Indus Basin are the
subject of controversy. In the belief that salinity is
primarily associated with waterlogging, past attempts
to cure the problem have focused mainly on lower-
ing water tables through the pumping of groundwa-
ter—a practice that farmers were keen to adopt
anyway becausc it increased the reliability of their
water supplies. The sinking of public and private
tubewells gathered pace in the 1950s and 60s, and
the conjunctive management of groundwater and
surface water is now common throughour the state.

But during the 1980s, the use of groundwater
came under growing suspicion. Low quality ground-
water with a high salt content might be making
matters worse, not better. Research by HIMI, re-
ported in the Institute’s 1992 Annual Report,
suggested that tail-end farmers experienced greater
salinity problems than those in the head and middle
sections, the reason being their greater dependence

1
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on poor quality groundwater. Meanwhile, Pakistan’s
Directorate of Land Reclamation (DLR) indicared
that the steady decline in the saline area of the
Punjab recorded since the 1950s had come to a halt
during the mid-1980s, and had even gone into
reverse in some areas.

Soil sodicity is a less well known but perhaps
equaily serious threat to agricultural production in
the Punjab. A high sodium content in relation to
other elements such as calcium and magnesium
causes clay to swell and clay particles to disperse,
leading to a loss of soil structure and reduced
permeability. The adverse effects of sodium on soil
properties depend strongly on total salt content, as
measured by the electrical conductivity of soil
solutions.

In 1989, IIMI's Pakistan prograra began a 3-
year project on waterlogging and soil salinity. The
objective was to identify management improvements
thar would mitigate these problems. It was decided
that [IMI would confine its research to areas where
levels of salinity were still fairly low. The assumption
was that arcas with high levels would require drain-

Table 2. EC and SAR levels of soil samples from fields in the command area of selected

age facilities to lower groundwater tables, or in other
words that management interventions alone would
not suffice.

Data on soil salinity and sodicity were collected
in farmers’ fields for 18 sample watercourses at three
sites, Farooqabad, Pir Mahal and Hasilpur. For 12
of these watercourses, farmers’ irrigation practices
were also monitored. The data were collected during
three consecutive irrigation seasons, summer 1991,
winter 1991/92 and summer 1992,

To assess the buildup of salinity, the electrical
conductivity (EC) of both soils and irrigation water
was measured. The possible detrimental effect of
sodium was assessed by measuring the sodium
adsorption ratio (SAR) of saturated soil samples.

At the same time as field data were collected, a
soil water flow model, known as SOWATSAL, was
used to simulate the processes of salinization in the
upper 2 meters of the soil. An attempt was made to
validate the model in different irrigation environ-
ments, so as to be able to predict future trends in soil

salinity.

Tuble 2 shows trends in

soil EC and SAR over the

walarcourses.
- ~ EC(dS/m) SAR period of the survey. The
Watercourse Dec| June | Nov| June Nov | June | Nov| June | Nov n ﬁgUFCS for EC suggest that
| 9 | 992 | 92 9N Nl 2| 92 farmers managed to keep
Ghourdour 1L 0.9 0.9 1.6 4.4 4.6 5.9 24 FUE IR .
Mananwala 24R 0.7 0.7 1.4 2.6 33 5.2 48 Silllnlf)’ in check. Only na
Mananwala 7I1R | 2.6 1.6 1.6 9.9 9.0 84 few watercourses were many
Mananwala 141 3.3 3.1% 18.0t 45 fields fcund in which salinity
Mananwala 143 5.4* 1.9* 2.3 17.0 48 .
Junejwala 8L, 200} 28| 16 1.9 83 | 90| 48| had increased by the end of
Junejwala 29R 270 0 34| 28 2.0 17.5 | 111 48 1992, which was an excep-
Juncjwala 461 220§ 36 1.8 2.5 10.1 11.4 44 ionall ar. Indeed. tl
Pir Mahal 133 | 6.8* 450 29 14.1 184 | Uonally wet year. Indeed, the
Azim 20L. L1 1.6 37 | 60 | 120 | study identified farmers’ fields
Azim 431 13 | 34 3199 | 120 R o
Azim 631, 17 f22 ] 13 | 15 89| 47 | 65| 72| Wheresalinity levels fd'l from
Azim 1111 48 | 21 | 23 | 18 62| 11t [ 130 | s6 | 8dS/m, alevel damaging to
Fordwah 14R 2.3 2.2 6.1 5.7 | 120
crops wer than
Fordwah 46R 1.0 1.0 38 | 59 (120 ops, to lower than 3 dS/m
Fordwah 62R L1 24 | 15 | 14 104 | 67 | 67 | eo | within two to three seasons.
Fordwah 130R 1.1 1.4 1.4 1.2 9.2 0.8 5.6 52
Fatch 184R 4 1.5 2.2 1.6 5.1 9.1 8.0 48
On average, SAR levels
Notes: d d h . F l
* Measurements taken by the four-clectrode probe. 1d not change signiticantly
1 Slightly lower values were found for three other fields in Mananwala 141R. over the su rvey PCl'iOd,
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suggesting that sodicity may
be a greater problem than
was previously thought. In
some locations, SAR levels
improved ovei one or two
seasons. Desilting operations
may have played a part here,
making more water available
for leaching,

The data show that,
contrary to findings reported
carlier, there is no clear
overall trend of increasing e i
EC and SAR levels with
increased distance from the
head of distributaries or watercourses. There are cases
in which this is true, but plenty of others in which it is
not. In the watercourses of the Junejwala minor canal,
for instance, EC and SAR levels are significantly lower
at the tail end than at the head end.

The hypothetical correlation between tail-end
locations and the buildup of soil salinity was based
on two assumptions: first, that tail-end farmers
invariably use a higher proportion of groundwater,
and second, that the quality of this groundwater
must be inferior to that found near head ends.
Neither assumption can be sustained as generally
truc on the basis of the current dara set.

For example, during winter 1991/92, the tail
watercourse Fordwah 130R had more water than
did Fordwah G62R. Again, measurements of the
quality of pumped groundwater in the sample
watercourses of the Fordwah command area showed
no declining trend from head to tail, cither at
distributary or at watercourse level.

The decreasing trend in salinity obtained by
analyzing soil samples was confirmed by farmers at
Hasilpur, where a rapid survey of 200 farmers using
40 warercourses in the Fordwah and Azim distribu-
taries revealed that a majority had observed declining
salinity levels over the past 6-7 years.

Sustalnable Management of Water Delivery and Disposal
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Soil salinity is exacerbated by the excessive use of poor quality grounduwater.

The fact that farmers have managed to keep
salinity at bay is highly encouraging. They have, of
course, been helped by low and falling groundwater
tables. In all but a few fields the water table was
sufficiently low to allow leaching and not cause any
upward movement of salt through capillary risc.

By ins:alling tubewells and participating in the
water market, farmers have gained increased flexibil-
ity in supplics. They can now vary the interval and
depth of water applications more accurately accord-
ing to need. This is particularly important for soils
affected by salinity, the chief effect of which on crops
is to deprive them of water. This effect can be
mitigated by supplying irrigation water more
frequently preventing soils from drying our. A
survey in the Hasilpur area showed thar farmers
using tubewell water applied water on average 1.5
times more frequently than those who used none.
The average annual depth of applications among
tubewell users was 115 mm (20 percent) greater than
among non-users.

There is evidence that farmers using tubewell
water obtain better yields than those who do not.
Besides being able to manage salinity better, these
farmers also invest in more inputs such as fertilizers,
improved seeds and land leveling. Their guaranteed
water supply makes such investments less risky.
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The EC levels in irrigation water were also
generally low. Only where canal water is scarce and
groundwater is of relatively low quality did they
exceed the safe limit. An interesting example was
provided by Fatch 184, where farmers succeeded in
reducing the level substantially beeween the summer
of 1991 and that of 1992. To oftset saline ground-
water, they drew more good quality canal water.

In contrast, nearly 40 percent of the irrigation
water used in the sample arcas was found to pose a
sodicity risk. Water deemed unfit by this standard
was found almost equally present in all sample
watercourses.

The data showed no significant correlation
between the quality of irrigation water and cropping
intensities. Nor did salinity appear to have a marked
effect on crop yields at any location. Other manage-
ment factors are at work, including the number of
ploughings and the quantity of seed used. In the case
of cotton, farmers were observed using more seed
when EC levels in irrigation water were high,
thereby anticipating losses after germination.

The validation exercise conducted on the model
brought less interesting results. The model cannot
account for variations in the efficiency of leaching,
caused by such factors as the preferential flow-paths
of water through soil, uneven water applications on
poorly leveled fields, and changes in the frequency of
irrigation. Reasonably good correlations were
obtained for cotton and sugar cane, but those for
wheat were poor.

The main conclusions of this study arc shown in
Box . The study has opened up a new possibility-—
that of building on farmers’ own efforts to manage the
salt content of their soils. Participatory on-farm work,
assisting farmers” own experiments, will be the
appropriate way forward for this new line of research.

SOIL SALINITY: SOME NEW INSIGHTS

The study reached the following conclusions:

*  Farmers can successfully manage salinity,
provided they have access to irrigation water of
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reasonable quality and water tables are not too
high. Salinity levels in some sample areas have
declined over the past 3 years and do not
appear to be affecting crop yiclds.

The development of tubewells has provided
farmers with a tool for improving their irriga-
tion and salt management. Farmers are now
more able to vary the depth, frequency and type
of irrigation according to need.

The nypothesis that irrigation nianagerr znt can
tackle salinity only in areas where the problem
is incipient is a myth. Even where salinity levels
were high (EC of 8 dS/m), farmers were able to
reduce them in one or two cropping seasons.

The factors affecting the spatial distribution of
saline groundwater are complex. Such water is
not invariably associated with tail-end locations.
Proximity to groundwater recharge areas (large
main canals or link canals) appears to be an
important determinant. Field conditions, crop
choice, rainfall and the management practices
of farmers also play a part. The many variables
involved make predicting salinity very difficult.

There is an urgent need for further research to
capture the development of salinity over time.
One hypothesis that needs to be tested is that
salinity is related to the age of the tubewell.
There are some indications that installing a
tubewell leads to a short-term decrease in
salinity levels as the water table falls, a trend
tha is later reversed as groundwater is repeat-
edly recycled. Other variables needing investiga-
tion are the depth of the water table and
whether it is rising or falling.

Sodium levels may pose as serious a threat to
crop yields as salinity. More needs to be known
about the effects of high SAR values on soil
texture and their interaction with salinity levels.
Further research is also needed on the definition
of critical thresholds, which may well be lower
than was previously thought. National efforts

Internaticnal Irrigation Managoment Institute
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should go into the development of gypsum, the
conventional remedy widely used elsewhere but
accessible to few Pakistani farmers at present.
Other possible solutions should also be ex-
plored.

e Simple links between different phenomena
(e.g., waterlogging and salinity, poor quality
groundwater and salinity, tail-end locations and
salinity) can be misleading,

COMPUTER APPLICATIONS

Improving the Adoption Rate

The number of decision support tools developed by
irrigation researchers has proliferated in recent years.
Yet despite the widely acknowledged need for such
tools, IIMI has had only moderate success in
persuading managers to adopt them. In 1993, the
Institute analyzed the reasons for failure and pro-
posed a new approach designed to increase adoption
rates in the fucure.

Since the late 1980s, IIMI has studied the use of
some 20 decision suppoit packages at various
locations in six countries (sce Table 3 on page 16).
The tools range from relatively simple databases,
such as the Irrigation Management Information
System (IMIS), to sophisticated scheduling models
such as INCA, for matching water supplies to
demand. HHMI has developed its own software in-
house and has also used packages developed by other
agencics.

The reasons for success or failure revolve
primarily around:

*  The nature of the package itself.
¢ The nature of the intervention.
¢ The tool development process.

*  The role of [IMI.

Sustainable Managoment of Water Delivery and Disposal
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Tubewell development has enabled Pakistani farmers obtain
better yields and exercise greater control over soil salinity levels.

Nature of the package

Typical failures here include tools that are un-
friendly, inflexible or apparently irrelevant.

Many tools are unfriendly to those at the early
stages of computer literacy. Some are unfricndly
even to more advanced users. A hastily developed or
inadequately tested tool may still contain bugs, or
the tool may require large amounts of data that have
not been (and cannot be) collected. Alternatively,
users may have difficulty in interpreting or trusting
the output of the tool.

Geographical information systems are the worst
offenders here. They are complex, requiring a great
deal of patience and training if users are to become
confident. The process of digitalizing maps is
frustratingly slow. Similarly, the Anderson-Maas
model, used to assess crop water requirements in
Indonesia, presented special difficulties, requiring
highly tedious data input formatting in which a
single error could lead to the failure of the program
to run.
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Table 3. Declslon support packages tested by IIMI.

Type of toal (and software) used Location (and date)| Tool developer
of intervention
Water balance model Sri Lanka IIMI (HQ)
(spreadshect “TARC") (1991)
Probability inflow medel Sri Lanka 1IMI (SLFO)
(Spreadsheet “PRQO") (1992)
Management simulation model HQ [IMI (HQ)
(COMA) (1990)
Management information system Sri Lanka [IMI (HQ)
(IMIS) (1991)
Management information system Sri Lanka [IMI (HQ)
(IMIS) (1991)
Management information system Pakistan IIMI (HQ)
(IMIS) (1991)
Open channel hydraulic simulation model Sri Lanka CEMAGREF/
(RBMC, SIC) (1990) IIMI (HQ)
Open channel hydraulic simulation model Pakistan CEMAGREF/
(RBMC, SIC) (1992) IIMI (HQ)
Open channel hydraulic simulation model Pakistan CEMAGREF/
(SIC) (1992) [IMI (HQ)
Open channel hydraulic simulation model Burkina Faso CEMAGREF/
(SIC) (1992) [IMI (HQ)
Open channel hydraulic simulation model Pakistan SOGREAH/
(MISTRAL/RAJBAH) (1990) HMI (PAK)
Warer balance model Sri Lanka CONSULTANT/
(ROSES) (1993) IIMI (SLFO)
Expert system India COMMERCIAL/
(NEXPERT) {1989) [IMI
Lincar programming package Sri Lanka COMMERCIAL/
(Lindo) (1991) [IMI
Open channel hydraulic simulation model Pakistan DELFT
(1992) HYDRAULICS
Crop water requirement and scheduling model Pakistan FAO
(Sri Lanka,
Sudan) (1987)
Scheduling model Indonesia HARVARD
(1988)
Planning and scheduling model Sri Lanka HR
(1992) WALLINGFORD
Salinity model — Pakistan Usu
(SOWATSAL) (1990)
GIS Package Pakistan ITC HOLLAND
(1992)

An inflexible tool is
one that cannot be adapted
to the environment in
which it is used. For
example, early versions of
the Simulation of Irrigation
Canals (SIC) program were
unable to cope with the
type of outlet structure
found in Pakistan, having
been designed for systems
in Sri Lanka, where a
different design is used.

Even if a tool is user-
friendly and flexible, it will
still fail if it does not do
something that the user can
identify with. Generating
the same outputs as those
traditionally obtained
manually should be the
first area of application
when introducing a new
tool. This builds trust and
stimulates interest in trying
more innovative applica-
tions later.

Nature of the intervention

Decision support tools
should not be introduced
in isolation bur only as part
of a comprehensive effort
to improve management
attitudes and performance.
Morcover, they have to be
introduced at the right level
in the management
hicrarchy. Operational
tools introduced at middle
management level depend
on a strong data collection
and transmission system at
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junior management and field levels. For example,
the introduction of SIC on the Kirindi Oya Right
Bank was at first unsuccessful because no database
was available, so managers were unable to appreciate
its usefulness. Once IMIS had been established, the

prospects for using SIC improved.

In the more burcaucratic agencies, decision-
making packages are frequently anathema to middle
managers, who simply do not like taking decisions,
especially if this means departing, from established
procedures laid down by their seniors. Many agency
staff prefer not to risk continuing to use a decision
support package once the pilot project is over and
the partner institution has withdrawn.,

A classic example is the use of the RAJBAH
model for assessing the benefits of selective desilting
in Pakistan. No one disputes the validity of the
model, nor the performance improvements it brings.
Yet the package remains completely unused by
anyone other than [IMI researchers. This is partly
because the tool itself requires large amounts of field
dara for calibration. However, institutional resistance
is also extremely strong, with the agency concerned
reluctant to change its current methods of allocating
maintenance budgets.

These difficulties highlight the importance of a
carcful diagnosis of problems before attempting to
introduce a decision support package. If tools are
developed without this process being followed, the
end result is often an intervention looking for a test
location—a tell-tale sign of supply-driven rescarch
carried out without duc regard for users’ needs.

Tool development process

Various modes of intervention are possible when
developing and introducing decision support
packages. These range from a ‘turnkey’ approach, in
which the user receives a ready-made package, to
more participatory approaches in which the user
celects the tool and adapts it to local circumstances,
or even plays a role in tool design and development.

Sustainahle Management of Water Delivery and Disposal
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The mode of intervention must be chosen carefully,
since it affects the timespan and costs involved, as
well as the chances of success. [IMI’s experiences
show thar participatory approaches tend to be more
successful, especially if the tool is to be institutional-
ized rather than used to solve a one-off problem,

Tool development and adapration take time,
requiring continuity of funding and stable institu-
tional conditions. The short timespan of many
donor-tunded projects, including those of IIMI,
makes them unsuitable testing grounds. The field of
tool development is an obvious example of the way
in which the trend away from core funding preju-
dices long-term, strategic research.

Role of lIMI

When [IM first began developing decision support
tools there was sore resistance from staff and
stakeholders, who felt that such an activity did not
fall within the Institute’s comparative advantage.
They argued that other institutions were better
placed to develop tools, and that IIMI's role was to
test and adapt them.

Analysis showed that this adaptive research role
has not been very successtul. Tools developed
without IIMI’s involvement have met with low levels
of acceptance by agency staff. Success has occurr. d
cither when IIMI has developed tools itself or, more
often, when it has worked closely with tool develop-
ers in identifying and articulating the real needs of
users. In recent years there has been an increased
tendency to work in this way.

Action Package

IIMI has developed an action package to increase the
success rate of adoption. The package is currently
being tested in two irrigation systems, the Kirindi
Opya Right Bank Main Canal System in Sri Lanka

and the Fordwah branch canal system in Pakistan.

Having identified the different modes of
intervention, the package describes chree stages in
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the intervention process. The first is the diagnostic
phase, in which the key constraints to improved
performance are identified and an appropriate
decision support package is selected. Next comes the
action phase, consisting of the installation of the
package, training in its use, and the sevting up of any
additional data collection required (see Box ). Last is
institutionalization—the process by which the
intervention is integrated within the adopting
institution, which becomes its ‘owner.’

THE ACTION PHASE

The action phase has nine steps:

1. Define the prototype tool with the canal
manager. Using the results of the diagnostic
phase, the researcher and the system manager
agree on a provisional configuration of the tool
and its expected role and impact.

2. Survey the physical system. The permanent
dara required by the tool must be collected. In
the case of flow simulation, these cover such
areas as control structures and canal topogra-

phy.

3. Build staif awareness. Staff involved in, or
affected by, the installation of the tool are
brought into the process, usually through a
meeting convened by the manager to explain
the tool and its uses.

4. Set up a data collection and transmission
system. The availability of dynamic data (e.g.,
on discharges) is reviewed. Where new data are
needed, data collection formats are designed,
and staff are trained to record, transmit and
enter data.

5. Introduce data analysis. This enables managers
to build a picture of how the system under their
control performs over time. Together with their
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staff, they can now identify operational prob-
lems and discuss possible solutions.

6. Examine the validity of current targets. Real
performance can be compared with targets and
discrepancies identified. Steps can then be taken
to improve or revise the rules and procedures
underlying the setting of targets.

7. Initiate control activities. Where gaps between
measured and targeted performance are de-
tected, control operations can be introduced.

8. Tackle special difficulties. For the most compli-
cated decisions optimization tools can be used
and, if necessary, the proposed decisions tested
using simulation models before they are
introduced.

9. Evaluate impact. The effects of the package on
system performance should be assessed at the
end of each season. This enables improvements
to be proposed.

The diagnostic phase at Kirindi Oya revealed
the importance of improving distribution operations
so0 as to make the most of the system’s scarce water
supplies. It also highlighted the critical role of
seasonal planning for deciding on rational alloca-
tions.

At Fordwah, inequitable deliveries resulted from
deficiencies in the operations of the main distribu-
tion network. The equity objectives espoused by
system managers were being subverted by operating
staff under pressure from specific groups of farmers.
In parts of the command area, the buildup of soil
salinity posed a serious threat. Scheduling, distribu-
tion, on-farm practices and drainage were all critical
areas.

The action phase at both locations confirmed
the validity of the nine-step approach depicted in the
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Box. Staff involvement proved a prerequisite to
success, with the joint survey (step 2) creating the
basis for more intensive collaboration in the develop-
ment of an improved data collection and transmis-
sion system (step 4). Staft at Fordwah took the
initiative during the latter step, frequently requesting
the joint calibration of structures. The introduction
of data analysis (step 5) was pivotal in securing the
commitment of staff. At Kirindi Oya, how to set
and achiceve targets became a major subject for
discussion between the manager and his staff. The
fact that the impact of interventions could be seen
brought home the value of the intervention. In both
schiemes, the analysis of data is now fully operational.

In Kirindi Oya, the database proved especially
useful when the manager faced an inquiry by an
independent committee over alleged unfair alloca-
tions. The transparency of past distribution helped
him defend his decisions.

At both schemes, introducing . ublic display
boards in and outside the manager’s office brought
immediate benefits. Providing a handy overview of
the system for the first time to managers and staff
together, the boards constituted a focal point for
discussing and clarifying the problems of water
distribution.

Farmers and ficld staft said that greater aware-
ness of water distribution on the part of the manager
had led to increased accountability at lower levels of
the system. The number of gate manipulations
decreased in both . sstems, reducing the fluctuation
of water levels in the main canals,

It is too early yet to tell what the outcome of the
institutionalization phase will be, but the signs so far
are encouraging. "+ he manager at Kirindi Oya has
appropriated the intervention and performed
training in other schemes. On a visit to Pakistan in
1993, he stressed the effectiveness of the tools he is
using in providing a good information system. The
progress of institutionalization in Sri Lanka is
summarized in Box .

Sustainahle Management of Water Delivery and Disposal

I\ v\:mrmf fepor! 1a0

INSTITUTIONALIZATION OF WORK ON
DECISION SUPPCRT PACKAGES IN SRILANKA’S
IRRIGATION DEPARTMENT

Mid-1980s:

Isolated initiatives by enthusiasts; no institutional
support.

Late 1980s, early 1990s:

A few pilot interventions by foreign consultants or
organizations, importing software, skills and
computers; no widespread impact, but some useful
site-specific results and increased general awareness.

1992:

Establishment of the Irrigation Research Manage-
ment Unit (IRMU) as the research arm of the
Irrigation Department.

1993:

IRMU organizes a national workshop analyzing
past experiences in the use of decision support
packages as a basis for planning future efforts
leading to the formation of a working group on
decision support packages within the Irrigation
Department.

1994 onwards:

Work will continue at a broadening range of
locations, with IRMU playing a coordinating role,

The establishment of the IRMU within the
[rrigation Department as an institutional ‘home’ for
evaluating and promoting innovations was a big step
forward, serving as a catalyst in the formation of a
dedicated working group on decision support
packages. Thus a long process of awareness building
has crystallized in a new national initiative chat
operates relatively independently of 1ML
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THEME 2: PERFORMAMNCE ASSESSMENT AND IMPROVEMENT

Improving the performance of irrigated agriculture is
the objective of all [IMI's work. But, in complex
systems such as those of irrigation, what exactly
constitutes good performance? High yields of
irrigated crops are obviously an important indicator,
bur they do not tell the full story, since water and/or
other inputs may have been used profligately and
unsustainably to obtain those yiclds. In addition,
yields may be high in one part of the system—near
the head end—but low for farmers at the til end,
who are often deprived of their fair share of the
critical resource. Clearly, in assessing performance,
efficiency criteria will be just as important as those of
effectiveness. And criteria for sustainability and
equity will be needed alongside those indicating
productivity.

The primary aim of IIMI's research under this
theme is therefore to develop methods for use by
policymakers and planners in assessing performance.
In addition, IIMI conducts various studies with the
aim of directly improving performance in individual
systems.

In 1993, IIMI and its partners conduct:d
important strategic research on the development of a
framework for assessing performance, accompanied
by a comprehensive set of indicators (sce Box ). The
concepts and methods developed as part of this
research have been, and will continue to be, tested
and applied in studies on various irrigation systems
in the developing world. This year we report on
three such applied studies. The first presents a
capacity audit approach designed to make the
assessment process more objective. [t examines the
validity of this approach by applying it to irrigation
systems in Sri Lanka, India and Pakistan. The
sccond investigates the performance assessment
practices currently used by managers in Nepal, Sri
Lanka and the Philippines, with a view to finding
out whether these actually helped them to improve
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performance. The third study analyzes main system
management on large-scale schemes in India and Sri

Lanka.

Several studies related to performance improve-
ment were completed during the year. We have
chosen to highlight diagnostic research conducted in
Burkina Faso, which yielded important data on the
performance of reservoir-based systems under farmer
management. Two major studies to improve the
management of Sudan’s Gezira Scheme were also
completed, but because of their major emphasis on
water delivery and disposal these are reported under
Theme 1 (see page 7).

DEVELOPINGA FRAMEWORK:
SOMENEW CONCEPTS

If they are to improve irrigation performance,
managers need a conceptual framework that helps
them understand the context of their efforts and
make the best possible use of the data they are
collecting. The complexity of irrigation systems—
their multiple managers, clients and stakeholders
and the different objectives they must meet—has
hindered the development of such a framework in
the past.

IIMUI’s research, conducted in collaboration
with the International Food Policy Research
Instictute (IFPRI), the International Institute for
Land Reclamation and Improvement (ILRI) and
the international Institute for Hydraulic Engineer-
ing (IHE), has led to the development of several
important new concepts that help to clarity
thinking on the subject. These concepts fall under
two major approaches.

The first approach is that of nested systems,
reported in detail in [IMI’s 1992 Annual Report.
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Here the irrigation system is thought of as the
lowest level in a hierarchy, in which the outputs of
one level become inputs into the next. The five
systems in the hierarchy are the Zrrigation system,
the irrigated agriculture system, the agricultural
cconontic system, the rural economic system, and the
politico-economic system. Another important
concept in this approach is that of the three
different kinds of performance measure. These are
process measures, which are internal to a system and
assess that system’s cfficiency in delivering outputs,
output measures, which describe the quantity and
quality of outpurs at the point where they become
inpucs into the next higher system; and impact
measures, which gauge the impact of these outputs
in a broader context.

The second approach is directly related to the
task of diagnosing and improving organizational
performarce. In this approach, performance has a
twotold definition, consisting of the degree to
which an organization’s products and services meet
the needs of its clients, and the efficiency with
which the organization uses its resources. The
major concepts here are that of the management
process (sce Box on page 24), and the performance
assessment system (see Box on page 24).

For diagnostic purposes, three different catego-
ries of performance may be identified: water supply
performance, which deals with the primary respon-
sibility of irrigation managers; agricultural perfor-
mance, which covers such direct effects of irrigation
as area cropped, cropping intensity and yields; and
economic, social and environmental performance,
which assesses the indirect broader impact of
irrigation. For each category, [IMI and its partners
have developed a set of relevant indicators.

This rescarch is renorted in detail in a prize-
winning synthesis paper shortly to be published in
Irrigation and Drainage Systens.

Performance Assessment and Improvement
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PERFORMANCE ASSESSMENT

Auditing the Capacity to Improve Performance

Evaluating the performance of an irrigation system is
often a highly subjective business. On the basis of a
brief survey, an obscrver comes to an opinion as to
whether the system is performing well or badly.
Often these initial impressions prompt him or her to
make recommendations that serve as the basis for a
subsequent project.

This approach is fraught with danger. The
assessment is greatly influenced by the experience
and skills of the observer, who brings personal biases
and interests into the process. It is likely to be based
mainly on physical evidence—the condition of
canals, the growth of crops, variations in deliveries
beeween head and til, and so on—since informa-
tion of this kind can be gathered fairly quickly and i
relatively casy to analyze. The less tangible aspects of
performance, such as participation by farmers in
decision making, or the capacity of the system to
respond to changing needs, tend to be ignored.

[IMI has developed an approach that helps to
overcome these problems. The aim was to make the
evaluation process more objective and systematic,
providing observers with a comnion set of questions
that will enable them to predict a system’s capacity
for change and to conipare capacity across systems.
A further aim was to help observers identify those
areas of a system in which change is most needed,
and hence the kinds of intervention required.

The capacity to improve performance differs
from the potential for improvement. A system that
performs poorly may have a high potential to
improve performance but a low capacity to actually
do so. Conversely, a system that is already perform-
ing well may have less potential for improvement
but a greater capacity for it.

The capacity audit consists of five sets of quesi.ons
covering:

*  Design: Can the system’s physical infrastructure
be managed so as to meet system objectives?
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*  Operation and maintenance: Are water deliver-
ies planned and implemented, and is the system
maintained in such a way as to enable objectives
to be met?

*  Data collection: Is sufficient information being
collected to determine whether targets and
objectives are being mee?

¢ Management framework: Are data used as part
of a systematic process of control and evalua-
tion?

* Incentives and willpower: Are the individuals
and organizations involved in system manage-
ment sufficiently motivaed?

Using the answers to questions in these five
areas, it is possible to score different systems, en-
abling their capacity for improvement to be assessed
and compared.

IIMI tested this approach by applying it retro-
spectively to five irrigation systems in which it has
worked in Sri Lanka, India and Pakistan. Two of the
systems had been subject to a long history of inter-
ventions to improve their performance. These
systems were scored twice, to capture performance
before and after the interventions.

Table 4 shows the results. The total score, at the
foot of the table, indicates the relative ease with

which performance can be improved, with a high
score indicating good capacity. A low score does not
mean that the system is beyond hope, but it does
mean improvements will be harder to achieve.

The individual scores for each set of questions
are also impertant. Scores for specific sets provide
guidance for the design of interventions, indicating
whether the emphasis needs to be placed on physi-
cal, managerial or institutional improvements. This
allows the evaluator to select interventions more
systematically, choosing only those that best address
the identified constraints rather than those that
happen to be in vogue. Many institutes, including
IIMI, are guilty of promoting an innovation because
it is thought to have been successful elsewhere or
because it lies within the expertise of a particular staff
member.

Conducting the audit before and after an
intervention makes it possible to sce whether the
intervention really worked, or merely brought about
a short-term improvement.

The scores allow several hypotheses to be put
forward for further testing;

* Ifthe total score is low, then the probability of a
single intervention proving successful is also low.
Improvement is likely to require a combination
of two or more interventions.

At Inginimitiya, a single inter-

Table 4. An audit of the capacity to improve performance in five irrigation systems. vention was chosen—the

Ingini- | Chashma | introduction of a computerized

mitiya | Right Bank | decision support system that
(1993) (1993)

Gal Oya | Gal Oya | Mahi Kirindi | Kirindi
Kadana Oya Oya
(1981) | (1993) (1993) (1989) (1993)
Design 1 z 2 1 LS
Operation and 1 2 1 1 1.5
maintenacrice
Data collection 1 2 1 1 2
Management 0 1 1 0 2
framework
Incentives and 0 1 I 1 1
willpower
Total 3 l 8 6 4 8

would enable managers to better
match water deliveries with crop
demand. The intervention failed

l 1
1 0

! 0 because management showed

0 0 little interest in using the system

o 0 and staff were not organized to
collect the necessary data.

3 1

Naotes: 0 = Low capacity for performance improvement.
1 = Moderate capacity for performance improvement.
2 = High capacity for perfortaance improvement.
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¢ Alow total score also suggests
that the time required to
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a different approach may now be needed. In
these cases it is probably best to stare with the
institutional dimension, since this sets the scene
for other improvements. Change will be slow
and expectations must be modest at cach stage,
until the entire package is in place.

* A high total score suggests that a single appropri-
ate intervention has a high potential for further
improving performance.

At Mahi-Kadana there are few design con-
straints and officials express considerable interest
in improving performance. The single interven-
tion proposed is the introduction of a better
management information system. This will help
managers correct weaknesses in system operation

and maintenance.

b e . 3
Several studies related to perforrnance improvement were
completed in 1993,

improve performance will be significant, making
long-term cominitment necessary.

An unsatisfactory system in 1980, Gal Oya was
working well by 1990, However, it took the
entire 10 years, and a substantial investment of
US$20 million, to reach this level of perfor-

mance.

The current low score ap Inginimitiya suggests
that short-term inputs will have little or no
impact. The conditions here are similar to those
at Gal Oya in 1980 and Kirindi Oya in 1986. A
long program of phased interventions is likely to

be needed.

A very low total score may require a radical
rethink of project objectives.

At Chashma, where the total score is very low,
the mix of interventions required is even more
complex than at Gal Oya. A rehabilitation
project has been attempting to promote a
change from supply- to demand-based water
deliveries, bur there has been so little progress in
realizing this objective over the past 8 years that

Performance Assessment and Improvement

*  Attempting to improve a low score in one area

of concern while allowing others to remain at
zero is unlikely to result in significant perfor-
mance improvements.

If the audit indicates a serious constraint in one
or more areas and only moderate constraints in
others, improvements in performance will be
limited if the package does not address the more
serious constraints. At Inginimiuya and
Chashma, interventions were too limited in
scope, whereas at Gal Oya and Kirindi Oya they
were more comprehensive. Managing several
interventions at once is more difficult than
managing only one, but it increases the chances
of success in the longer term.

The study concluded that the audit is a useful
tool for analyzing the capacit; of a system to
respond to management interventions, and for
identifying the type of intervention that will be
appropriate. It also helps to predict whether
improvement is going to be comparatively
simple, having a relatively short gestation period
and relying on a single intervention, or whether
a mix of interventions spread over a longer time
period is required.
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Using the audit in retrospect may provide [IMI
and its partners with insights into why some
projects have been more successful than others.
This learning process should enable them to
design better projects in the future.

Current Practices and their Impact

Understanding current performance assessment
practiccs is a prerequisite to introducing better ones.
Yet surprisingly, little information is available on
how irrigation managers actually do assess the
performance of their systems. And there is still less
information on the critical quest’on of whether
assessing performance makes a difference. Do
systems that assess their own performance tend to
perform well? '

To answer this question, IIMI compared
performance assessment practices and actual perfor-
mance in three irrigation systems—DPathraiya in
Nepal, Inginimitiya in Sri Lanka and Nayom-Bayto
in the Philippines. Data were collected through field
visits and by analyzing previous research results and
agency records.

The study examined three hypotheses. The first
was that a complete and effective management
process is a necessary condition for achieving good
performance (see Box below).

TEZMANAGEMENT PROCESS

The management of irrigation, like that of other
fields, may be thought of as a cycle consisting of
the following sets of tasks:

¢ Planning: The process by which objectives are
sct, operational targets are identified and
implementation is planned.

* Implementation: The agreed plar: is put into

action, usually by middle management and

staff.
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* Monitoring: Management information is
collected so that implementation can be
checked to ensure that operations are carried
out efficiently.

* Evaluation: Performance is analyzed to deter-
mine whether the objectives were met. The
results of evaluation are fed back into the next
planning stage.

If one or more of these sets of tasks is absent,
the cycle is incomplete and consequently ineffec-
tive. The quality of the cycle also affects perfor-
mance. Even if the cycle is ostensibly complete,
weaknesses at any point will lead to lower levels of
performance.

The second hypothesis is that the use of a
performance assessment system is also a necessary
condition for achieving good performance (sec Box
below).

THE PERFORMANCE ASSESSMENT SYSTEM

An effective system for assessing performance has
the following characteristics:

e The collection of a minimum set of data that
are accurate and made available to managers on
time and in a usable format.

* Aclearly defined set of targets for the manager
to aim for (and standards describing the
acceptable tange of values around targets).

* A set of performance indicators combining
taiget values with actual values (usually in the
form of ratios).

* A capacity to use the performance data to
monitor operations and evaluate the results.

If one or more of these characteristics are
absent, the performance assessment system is
incomplete and therefore ineffective.
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In assessing performance, two questions must
be answered:

“Am [ doing things right?” This question
addresses operational performarice. Answering
it requires regular measurements of the system’s
inputs and outputs.

“Am I doing the right things?” This question
addresses strategic perforrance. That is,
whether available financial and human re-
sources are being used eflectively and whether
achieving operational targets also meets the
broader objectives of the system.

The managers of canal irrigation systems are—
or should be—concerned with both types of
performance. Higher-level managers, as well as
policymakers and planners, tend to be more
concerned with strategic performance.

Table 5. Presence and quality of the management cycle In the three sy;ters,
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An effective manageimer:t process and a system
for assessing performance are necessary but not
sufficient conditions for achieving good perfor-
mance. The creation of institutional conditions that
enable or require managers to improve parformance
is also essential. Public-sector irrigation crganizations
in developing cour--ies have a bad record in this
respect. Few maie available the necessarn human
and financial resources for running irrigation systems
cfficiently. Even fewer provide 1ncentives for doing
s0. Accountabilizy 10 clients is rare and bad: parfor-
mance goes unpunished. New management practices
are often introduced into settings lacking the
fasticetional conditions recessary for their suciess.

IIMT's third hypothesis, therefore, was that
institutional conditions which both enable managers
to uu their jobs well and provide them with the
necussary incentives arc prerequisites for achieving
good performance.

Table 5 shows the presence and
quality of the manzgement cycle for the

Management cycle System three syster:is. The differences berween
Nayom-Bayto | Pathaiya | Inginimitys N;}yf)m-Bayto and the other rwo are
striking. Nayom-Bayto possesses a clear,
Planning: . .
lanming systematic management cycle which is
Clear objectives 2 1 1 .
Specific targets 2 1 ) rigorously pursued by manage:ient and
Consulation with farmers 2 1 2 staff. Both the other systems have
Systematic feedback of 2 0 0 . s . )
previous scason’s results serious weaknesses in their cycles. They
S do not assess performance and a
Implementation: . . .
. strategic management process is lacking
Follows pian 2 2 |
Flexibility {responsive to rain, etc) 2 2 1 altogether.
Communication of changes to farmers 2 2 1
Monitoring: The performance indicators actually
Regular data collection 1 0 I used in the three systems are shown in
Indicators: compare  actual 2 1 1 :
gt Table 6 on page 26, organized accord-
Indicators l(lS;d 0 ﬂd]iusr | 2 0 0 ing to the categories of performarice
operations (“Doing things righe?”) . . .

‘ e e identified in the Box on page 24. In
Evaluation: spite of impostan paps, the assessment
Data used to analyze results 2 0 0 system at Nayum-Baylo is well devel-
(“Doing right thing?") e

B oped compared with that o.f the other
Toral score 21 10 ? two systems, covering a wider span of
Percentage of possible score 95 45 41 Y ’ 5 p

Notes: 0 = absent,
1 = present but flawed or incffective.
2 = present, effective.

Performance Assessment and improvemeat

categories to an acceptabl~ srandard.
The most important indicator used her
is the viability inc »»— the ratio of
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income from farmers’ dues to expenditure by the
agency. This is used both as a measurement of
financial performance and as a proxy for farmers’
satisfaction with the agency’s service.

Nayom-Bayto also stands out by reason of its
incentives to both managers and staff. Salary incre-
ments are determined through a formal performance
rating system in which points are given for the
system’s water use efficiency, cropping intensity,
maintenance record, rate of collection of farmers’
fees, and viability (income compared to expendi-
ture). Bonus points are given for exceeding targets.
Staff at all levels receive cash incentives when the
performance index is better than 1. These positive
institutional conditions appear to have had an
important impact on staff motivation.

In contrast, officials at both Pathraiya and
Inginimitiya seem to lack motivation and display
little interest in the performance of their system.

Neither agency has a systematic process for evaluat-
ing staff performance, and neither offers incentives
for good performance. Staff i both systems are
more interested in their construction duties (for
which there are incentives) than in operating and
maintaining the system efficiently.

Table 7 on page 27 summarizes the data on the
actual performance of the three systems. Not
surprisingly, Nayom-Bayto emerges as the strongest

performer.

The indicators on financial viability are what set
Nayom-Bayto apart from the other two systems.
This is the only system in which farmers pay irriga-
tion service fees. The agency concerned uses finan-

cial criteria both as its major indicator of system

performance and for evaluating its own staff. These
are highly significant factors in its superior perfor-

mance.

Table 6. Performance Indicators actually used by management agencles in the three

systems,
System Performance indicators used
Water delivery Agricultural Other
Nayom- Supply status Area irrigated Viability index
Bayto Paddy yiclds Collection efticiency
Cropping intensity Itrigation authority
farmer fecdback performance:
Maintenance: contract performance,
canals satisfactory fee collection,
total canals cfficiency,
no. of meetings
Ingini- Reservoir !-vels
mitiya Water duty (total Crop calendar: actual Farmer satisfaction
sluice release/area) planned | Farmer incomes
Scason start date
Actual deliveries/ Last water issue date
rotation schedule End of land preparation
Farmer feedback
Maintenance:
Dates farmers clean Intensity, yicld
field channcls/date informally noted
expected
Path- Actual deliverics/ None None
raiya rotation schedule (yield and area data
collected but not used)
Farmer feedback
26

Aside from having a complete
and relatively effective management
cycle and making systematic use of
performance indicators, Nayom-
Bayto has two other features absent
from the other systems: a strategic
management process, in which
farmers and the agency review the
results obtained at the end of each
season and adjust the targets for the
next season accordingly; and an
institutional setting that rewards
performance in terms directly linked
to system management objectives.
Through the use of its viability index,
this system achieves greater account-
ability than the other two.

The study concluded that having
a performance-oriented institutional
setting is a prerequisite to the intro-
duction of an effective management
cycle, including both a performance
assessment system and a strategic
management process. These ingredi-
ents are key determinants of irrigation
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Table 7. Actual performance of the three sysiems.

System
Indicator Pathraiya Nayom-Bayto Inginimitiya
Water supply performance
Water delivery Not measured Not measured Reservoir only
Efficiency Not measured Not measured Actual 114%
Planned
Adequacy Poor Acceptable Poor
Predictability Acceptable Acceptable Poor
Equity Poor Acceptable Poor
Maintenance Poor Acceprable Poor
Agricultur.d performance
Area: acwally irrigable 1333 1500 20643
design (ha) 1840 (72%) 2000 (75%) 2550 (104%)
Cropping intensiry: actual 140 164-169 79
design 100 (140%) 179-185 (92%) 165 (48%)
Yield: actual (t/ha) 1992 243 385 (85%) | 3.54 (B8%)
design ? 4.50 4.00
Economic viability
Total financial
viability (%) Low 119 35
Financial self-
sufliciency Low o.k. Low
Fee collection (%) No fee 99.6 No fee
Profitability No data No data No data
Social viability No data No data No data
Environmental
sustainability No data No data No data

performance. Policymakers should focus their eforts
on creating these conditions, rather than on attempt-
ing to introduce practices for which there is no

supporting framework and no incentive structure.

Scarcity Leads to Efficiency: Main System Manage-
mentinIndia and Sri Lanka

In 1993, IIMI completed a comparative study of
main system management in five large-scale irriga-
tion systems—Uda Walawe and Kirindi Oya in Sri
Lanka, and Eastern Gandak, Mahi-Kadana and
Tamiravaruni in India. The aim was to identify
relationships between management, system perfor-
mance, and the physical and institutional feat res of

the systems.

The study investigated the degree to which the
four major steps of the management process (see
Figure 5) were adequately followed in each system. It

Performance Assessment and Improvement
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also looked at various factors to deter-
mine their influence on management
performance. These factors included size
of system, the ratio of water supply to
demand, the physical condition of the
system, the management resources, the
degree of farmer involvement and the
availability of a system database.

The results suggest that water
shortages have a beneficial effect on
management performance, acting as a
‘shock to the system.” Despite its prob-
lems, water-scarce Kirindi Oya was the
only system in which agency officials
made serious attempis to stick to targets
and to manage by objectives. This may
be contrasted with the much less-
impressive performance of management
at Gandak, where the demand for
irtigation water is relatively low.

Both the Sri Lankan systems differed
froni the Indian systems in two impor-
tant respects, the degree of farmer
involvement and the development of
system databases.

Sri Lanka has adopted a policy of participatory
management that calls for farmer involvement not
only at tertiary levels of the system but also, jointly
with officers, at system level. No such policy has

Figure 5. Main system management process,

Objective Setting
. —
Water Allocation
v
Target Setting : ‘

and Scheduling

¥

Operation and
Monitoring

v

Seasonal

Evaluation

27



Research on main system management in large-scale irrigation schemes in India and Sri Lanka reveal that water scarcity leads
to efficiency.

been implemented in India. Among the Indian
systems, farmers’ organizations had evolved only at
Tamiravaruni, where the gap between water supply
and demand was relatively great and pressure tactics
were used to influence managers’ decisions on
allocations. In none of the Indian systems excepe
Mahi-Kadana were farmers consulted at the start of
the scason on the area to be irrigated and the crops
to be grown.

In both the Sri Lankan systems, good data on
water deliveries and other features were collected and
reported to system managers regularly. This was in
large part due to [IMIs interventions. Among the
Indian systems, only Mahi-Kadana had a satisfactory
management information system, although this is
not yet fully used by managers.

These differences may partly reflect size differ-
ences. All the Indian systems are significantly larger
than the Sri Lankan systems, making consultation
and communication more difficult.

Farmers’ attempts to impose their wishes on
system management were strongest in Kirindi Oya

28

and Tamiravaruni—the two systems in which water
was scarcest. In Tamiravaruni, management had
failed to take changing cropping patterns into
account: a switch to banana in recent years had
markedly increased the demand for water and its
time of supply.

At Kirindi Oya, IIMI has been working with the
agency for 6 years to immprove operations. There is a
similar, albeit more sporadic, history of outsiders
working at Mahi-Kadana, but without similar
impact.

The study reached the tentative conclusion that
systems must experience both water scarcity and
outside pressure before management by objectives is
fully adopted and applied. Outside pressure alone is
not enough. In addition, sysrem managers badly
need methods and tools to support their decision
making. Tools must rely on a far more detailed
knowledge of systems than most managers currently
possess, implying the introduction of improved data
collection systems as a condition for success.
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PERFORMANCE IMPROVEMENT

Performance under Local Management in Burkina
Faso

Most of Burkina Faso’s larger irrigated schemes are
located in the wetter southwest of the country,
where rivers can be exploited. The smaller reservoir-
based schemes are distributed mainly across the
central plateau, and are often clustered round the
large urban centers that constitute their markets (see
Figure 6). There are about 70 such schemes in the
country, totaling an irrigated arca of around 3,000
ha. The five schemes studied by [IMI were
Mogtédo, Itenga, Gorgo, Dakiri and Savili.

The Gorgo and [tenga schemes suffer from a
shortage of water, but at Mogtédo the water resource
is more abundant than was originally thought. This
has given rise to the spontaneous expansion of the
irrigated area, described in [IMI’s 1992 Annual
Report (see Box ).

THE PRIVILEGED FARMZRS OF MOGTEDO

season, and about 0.5 ha to other crops in the dry
season.

Though representing a good example of private
enterprise, this expansion has been inequitable,
causing tension between the privileged few and the
majority.

The water resource is also abundant at Dakiri,
opening the way for a similar expansion there.
However, this has not yet occurred, probably
because this scheme is relatively remote, with poor
roads linking it to distant markets.

Average yields of rice exceeded 4 tonnes per ha
at all schemes except Mogtédo (where they were
probably underestimated). These yields represent
65-80 percent of the estimated potential. Several
different rice varieties were used, but few farmers use
certified seed.

Surveys of the Mogtédo and Itenga schemes
during the dry season revealed extensive vegetable
cropping. The dominant crop was onion, which
accounted for 50 percent and 28 percent of the area
cultivated to vegetables on the two schemcs. At

Figure 6. Distribution of smali-scale, reservoir-based irrigation schemes and location of

Most farmers in the Mogtédo
Scheme typically possess an study schemes in Burkina Faso.
irrigated holding of 0.25 ha, all of pRe

which is cultivated to rice in the
wet season and less thaa half of
which to vegetables in the dry
season, However, around 15
percent of farmers have been able
to use their social and economic
standing in the community to
bring under irrigation relatively
large areas of land lying outside
the system’s official command
area. On average, a privileged
farmer of this kind cultivates 0.65
ha, comprising an official holding
of 0.25 ha and an unofficial one
of 0.40 ha. The whole of this area

is cultivated to rice in the wet
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Table 8. Returns to irrigation water In two study schemes (wet season, 1992),

Mogtédo, tomaro and egg plant were

also WldC])’ cultivated. The range of Scheme Reservoir Paddy Water use® Water use efficiency
vegetables at Itenea was broader releases production® | per unit of land |-—-—— o e
5 . 5 ' (m3) (kg (m3/ha) kg/m3 US cen:s/m*
encompassing egg plant, okra, tomato, —_
T ST Itenga 575.817 245,088 11,996 0.426 12.7
cabbage and maize. At Savili, farmers
. . W 2 ] 7
mainly cultivated beans for export, but | Gore 537,280 224,725 12,074 0418 125

* 251006 (kg/ha) x 48 (ha) in Trenga and 5050 (kg/ha) x 44.5 (ha) in Gorgo.
"+ Rainfall has not been accounted for,
* ¢ Caleulated ac 85 FCFA/kg of paddy, and USS 1 = FCFA 285,

tomatoes were also grown. At Dakiri,
almost no vegetables were cultivated,
farmers preferring to cultivate rice
during this season, presumably because it is casier to
store and market. No dry scason cultivation is
possible in the Gorgo Scheme. Table 8 shows the

belying the myth that Africans do not make efficient
irrigators.

The schemes’ performance in economic terms is

water use efficiency at the Itenga and Gorgo schemes
shown in Table 9. The varying levels of annual farm

during the 1992 rainy season. The figures compare

favorably with those for similar reservoir-based

systems in north central Sri Lanka. Although the

Burkinabe farmers are new to irrigated rice growing,

they are not markedly less cfficient than their
colleagues in a traditional rice-growing society,

Table 9. Average seasonal farm budgets in each study scheme.

income reflect the different cropping patterns and
intensities. Net income is lowest (US$250) at

Gorgo, where water shortages allow only a single

wet-season crop of rice. It averages around US$375
at Itenga and Dakiri, where cropping intensities are

Dakiri Mogtédo I' Mogtédo II* : Savili | ltenga }' Gorgo
(0.16 ha) (0.25ha) | (0.65 ha) (0.25 ha) 1' (022ha) | (0.23 ha)
Item Wet Dry Wet Dry Wet Dy  We . Dy | We . Dy | We . Dy
scasan scason season scason season scason 55@350!1; scason 1 seasan ' season . seasnn f scason

Percentage cultivated 100%  T00%  100% 40% 1000 7% - 1000 100% 1 41% 100%
Costs (FCFA) i 5 ‘
Seed { ( ‘ - 19,555 900 1 3,000 ‘
Fentilizer (6,500 . (6500 12,500 6,600 32500 . 25,000 L 19,535 10750 1140
Pesticides ( { 2500 L2000 6500 5,000 . 1500 | 1,700
Wages 10O LO00 (15,000 10,000 S4.000 . 25000 ‘ L 12,500 L 10,000
Land preparation 35000 3500 - 3750 1600 9750 7,500 - L2059 | © 1500
{tractor) i :
[riigation service fee 0 0 - 4,225 1,000 10,985 5,000 ! 3,250 3,250 3,250 -
Pump operation : 40,000 < 1L670 :
Other charges i ; 1 " 36,800 | 10,850 | £500 |
Total 1,000 | 11,000 37,979 20400 H1373S 0 1443000 - L S2819 29000 18700 26,390

- aRiS . . ; . i .
Income (FCFA) , : 1 T I : ‘
Paddy 65,000 J'(,s.o(m 185,000 221,000 b 93500 197750
Onion : 120000 600,000 ! | 40,000 | i
Tomato ; $ 20000 | H100.000 | 17,550 LS00 i
Egy plant : L 6,000 I 30,000 | 4,200 | P
Okra | J ! § 1990 | i
Beans | ‘ : } 160,875 - | \
Cabbage ’ f | f 7.700 | :
Maire = i : . 2000 | -
Total 65000 | 65,000 185000 |146,000 1221,000 1730.0()() - 178425 93,500 | 60,890 197,750 |
Net income per 54,000 | 54,000 ?47.025 {lzs.mo iun.z(,s [sxs,mo S 125606 {64500 42,090 | 71,360 I
holding (FCFA) | “ 1 l ! ‘ j ‘
Net annual (FCFA) 108,000 L 172625 ! 692,965 125,606 106690 71,360
income per | | H '
holding (US$)" 379 | 006 J 2431 ! 441 374 C250

% Two categories of tarmer are distinguished for the Mogtédo Scheme, representing normal farmers (Mogtédo 1) and privileged farmers (

"1 US$ = 285 FCFA.
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140 percent and 200 percent, respectively. At the
other end of the scale are the privileged farmers of
Mogtédo, who earn incomes of over US$2,000 a
year, part of which is redistributed as wages and
services. This class of farmers is emerging as the
driving force in transforming irrigated agriculture
from a subsistence activity to a commercial one with
significance for national economic development.

A \mm.n{ Poeport poog

IIMPD’s research also revealed the links between
irrigated and rain-fed agriculture, the role of evapo-
ration losses in limiting the potential for dry season
cropping, and the importance of land tenure issues
and the legal framework surrounding management
turnover. These issues are discussed under Theme 4

(sce page 44).

THEME 3: IMPROVING PUBLIC IRRIGATION ORGANIZATICNS AND
SECTOR-LEVEL MANAGEMENT OF IRRIGATED AGRICULTURE

Developing countries often
sufter from long time-lags
between the generation of
new irrigation management
technologics and their
adoption by managers. The
supply of innovations that, if
used, would lead to im-
proved performance runs
way ahead of demand. The
reasons for this problen are
complex, but they are
primarily to do with inapp.o-
priate policies and ineftective
public organizations.

Ouly rarely do government policics facilitate and

encourage performance-oriented management,
cither at local or at higher levels of public irrigation
services. Sector policies have frequently evolved as a
series of ad hoc measures rather than being based on
a systematic analysis of the range of possibilitics and
the trade-ofts among different objectives. And when
policymakers attempt to intervene, the processes of
policymaking, implementation and assessment
frequently prove defective,

Public-sector agencies often experience difficulty
as they undergo reform. The case of the Office

Increased food production is a dirvect consequence of well-managed irrigation.

National des Aménagements Hydro-agricoles
(ONAHA), in Niger, is typical (see Box ).

PAINFUL ADJUST MENT: THE CASE OF ONAHA

Created in 1978, the parastacal ONAHA is Niger’s
only irrigation agency. At first, it was responsible
for both construction and managemeat. It built
new irrigation schemes, rehabilitated older ones
and trained farmers in maintenance and field
operations. Following a National Irrigation
Conference in 1982, self-management by coopera-
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tives was promoted and the role of ONAHA began
to be redefined. Today, only a single ONAHA-
paid Perimeter Director is assigned to each scheme
as a technical adviser. For all other services,
ONAHA charges cooperatives directly. Mainte-
nance and repairs are charged at full cost, but
training is partially subsidized.

For the past few years, ONAHA has faced
increasing operational problems. It is now at crisis
point. Funding or the construction of new
schemes has all bur disappeared. For political
reasons, the agency has had difficulty in reducing

its staff and operating costs.

The agency’s traditional donors back major
restructuring, They propose that the construction-
oriented Enterprise branch of ONAHA be either
privatized or liquidated. Provided this is done,
several donors have pledged limited support for the
service branch, which could continue to provide
training and maintenance services to cooperatives,

Yet, if organizations and policies can be appro-
priately reformed, the rewards may be great. Past
tescarch by IIMI has shown that:

*  Public agencies thac are financially autonomous
and dependent on users’ fees for a significant
portion of their income tend to have better
performance levels.

*  While the cconomic returns to constructing new
systems have declined worldwide in recent years,
the returns o projects combining modest
rehabilitation or other physical improvements
with the strengthening of irrigation institutions
can be very high.

In this report we present three activities carried
out under this theme in 1993. To check whether
HMT’s current research program is broadly in line
with scctor needs, a brief study on global food
supply and demand and the implications for re-
search on irrigation management was conducted.
Preliminary rescarch on water markets in Pakiscan
considered the implications of a World Bank

32

proposal on this subject. And a study on the insticu-
tional aspects of switching to crop-based irrigation in
the rehabilitated Lower Swac Canal in Pakiscan
produced results with important implications for
both donors and public-sector agencics,

POLICIES

Food Supply and Demand: Implications for Irrigation
Research

A study completed in 1993 on global trends in food
supply and demand confirmed the relevance of
IIMT’s currenc program to the long-term nceeds of
the irrigation sector.

During the next cencury, the demand for food
will continue to grow at 3 percent a year in large
parts of the developing world. This race will be
sustained at least uncil the year 2025 in Asia, and
probably for considerably longer in Africa and the
Middle East. Most of the increases in the production
of basic food staples will have to come from in-
creased yields. This is particularly true of Asia, whese
there is litele potential for increasing the area culti-
vated, especially that under irrigation. Average yields
in this region will have to match the levels currently
achieved in Japan if demaad is to be met. In Aftica
and Latin America, there is still some porential for
expanding the arca under irrigation, but the costs of
doing so will be too high for most countries. Almost
throughout the developing world, increased reliance
on irrigated agriculture will require much greater
emphasis on improving irrigation management,

Among the rescarch priorities identified by the
study were several chat are already central to IMI's
program. They include the assessment of irrigation
performance, farmer participation in irrigation
management, gender issues, the depletion of
groundwater resources, the contamination of
irrigation water, the problems of waterlogging and
salinity, the competition for water between urban
and agricultural uses, and the problems of equity
and sustainability in large-scale systems.
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Encouraging the Development of Water Markets in
Pakistan

A recent World Bank report advocates the develop-
ment of water markets as a way of promoting greater
efficiency in Pakistan’s irrigation sccror. The Bank's
enthusiasm for this option rests on its apparent
success in other countries (Chile and the USA) and
on its general policy of privatization.

The term water market covers o wide variety of
situations (sce Box ).

WHAT ISAWATER MARKET?

Water markets vary according to the following
characteristics:

Object of transaction

When volumes of water only are traded, this is a
lease or rental arrangement. This may be compared
with the transfer of water rights, when the right of
access to the water source changes hands.

Use of traded water

Water may be transferred within a sector or
benween sectors. Since the agriculture sector
accounts for the bulk of water use, most transac-
tions between sectors involve a transfer from
agriculture to industry or domestic use.

Level of transaction

Water may be transferred between individuals,
irrigation systems, public-sector organizations,
private companies, provinces or countries, or any
combination of these.

Type of water

Groundwater or surface water may be traded. The
special characteristics of the two kinds of water
influence the organization of the market.

Movement of water

Water may be exchanged between neighboring
farms or transported by tanker over long distances.
In the simplest transaction of all—the exchange of
irrigation turns in a surface irrigation system—it
remains in the same canal, merely leaving it at a
different outlet.

Mode of payment

Payment may be in cash or in kind. The latter may
involve sharecropping, credit arrangements, or the
provision of labor.

The past 20 years in Pakistan have seen the
gradual development of water markets. Centered
mainly on privately owned tubewells in the Punjab
and the North-West Frontier Province, these
markets operate largely at farm level and involve
lease agreements racher than the transfer of water
rights. In the wheat-cotton zone of the Punjab, some
35 percent of farmers are reported to be purchasers
of tubewell water. Elsewhere in the country markets
are more limited, with the occasional exchange of
canal or public tubewell water being the predomi-
nant activity.

Markets tend to be highly localized, with most
transactions occurring within the same watercourse
command area. The dry summer months are the
busiest periud. Large landowners are the most active
sellers, while purchasers tend to be tenant and small-
scale farmers. Most arrangements are bilateral, i.c.,
there is no middleman.

[n arcas where the quality of groundwater is
good, farmers at the tail end of watercourses, who
often receive little or no canal water because of the
poor performance of the surface irrigation system,
frequently sell their canal water turns to farmers at
the head end.

In some areas, transactions are paid for mostly in
cash, but in others sharecropping or credit arrange-
ments exist. Occasionally, water is exchanged for
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labor, or against the rent owed by tenant farmers.
Prices vary greatly, from PRs 12 to PRs 80
(1JS$0.40-3.33) per hour of water application.

Lictle is known about the impact of Pakistan's
water markets on the quality of irrigation services, on
agricultural production and on the environment.
Water purchases generally have a positive impact cn
cropping intensity, yiclds and gross farm income.
The impact on yields appears variable, however, with
some studies reporting that water purchasers had
lower yields than tubewell owners.

Allowing market mechanisms to redistribute
water should, in theory, promote its more efficient
use. It should also increase the flexibility of supplies,
enabling demand to be met more fully and accu-
rately.

Under the World Bank proposal Pakistan

would:

*  Formalize water markets and define individual
water property rights.

*  Restructure the agencies responsible for operat-
ing irrigation systems as public utilities (one for
cach canal command area).

by the World Bank. Water transactions would
develop at three levels: between public urilities,
between farmers’ organizations and between indi-
vidual members of farmers’ organizations. To ensure
financial viability, expenditures on investments and
on operations and maintenance at each level would
be recovered from the level below. One task of the
utilities would be to facilirate water trading between
farmers’ organizations.

The public utilities would have real autonomy, a
hard budget constraint and a mandate for self-
sufficiency. In the longer term, they would be
privatized by sclling the government’s equity to
private sharcholders.

Table 10 on page 35 compares Pakistan’s
existing water markets with the insticutionalized and
fully developed water markets described in the
World Bank proposal. There are several important
differences. First, the World Bank proposal focuses
on the transfer of water rights, whereas existing
markets involve lease agreements. Second, the scale
of operations under the World Bank proposal is
considerably greater, involving watercourses, dis-
triburaries and main canal levels. The current market
operates at watercourse level only. Third, the World

Figure 7. Institutional structure and potential for water markets in Pakistan according to

*  Promote the development of

the World Bank proposai.

strong farmers’ organizations. FEDERAL
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- Water and Power Development Authority (WAPDA)
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Bank proposal covers canal water ~ Table 10. Comparison of existing with proposed water markets.
]

Proposed water markets

only, taking no account of Characteristic Current water markets i
| (World Bank)
i
i

conjunctive use. Yet 30 percent

* Focus on canal water

OFSUPP“CS under the current Main source of Mainly private tubewell

. traded water water in Punjab and NWEP tubewell water not
system come from public and aded wate o R AnC R {tubevell ware
Mainly canal water in Sind mentioned in the proposal)

private tubewells. And fourth, e
Level of water

Localized, mostly within * A3 levels: among public

Only the quantity of water is trading activities watercourse command area utilities (main canal), among
considered b)’ the World Bank. and within farmers’ organizations
et . . (distributary)
Characteristics such as quality . Witercourse markets not
and rCllilblllt}’ have been omitted, mentioned although they
despite strong evidence that these | - arc funcrioning
influence the pricc of water. Institutional * Informal water lease * Formal watar rights
arrangements agreements * Regulared and controlled by

. . . * No established water rights variouds institutions

I'he most serious reservations (or rights linked de facto * Functioning farmers’
rcgarding the World Bank with land ownership) organizations a pre-condition

. for success
proposal must be leveled at its : e P
Few external effects as i ¢ Various institutional arrangements

insticutional assumptions. Control of * , arr
. K . external effects transactions are local to control external effects
DCSP“‘-‘ the failure of all past o External effects not ¢ Problems of enforcement
attempts to introduce water | consided ) epead
users’ associations in Pakistan, Transaction costs * Very low *» Costs of new infrastructure
the proposal assumes that these ' ::j:fr;:]c”r‘(l(::]::;:l?.c,: .:Z‘u]:lilr:gnl':i)lri:;Pcmions ™
can be formed and sustained. It is (laadlord, tenant etc.) * Very high information costs
also optimistic in its belief that
current irrigation bureaucracies at
provinciai and federal level can be reformed. HIMI’s The system’s original design, conceived by the
experiences dictate a more sober assessment. British in 1870, kept operational requirements to a
minimun. [t was a supply-driven, run-of-the-river
IIMI’s preliminary study concludes that the system with few control structures on the canal. The
differences between the existing and proposed water  distributaries cither ran at full to near full supply
markets are so great that analyzing the effects of the levels, or were shut down completely to avoid
current water markets does not provide a basis for siltation. Field outlets were not gated but instead had
predicting the impact of the World Bank proposal. “rructures known as moghas. These acted as propor-
"The impact on equity is particularly difficult to tional flow distributors, taking less when the canal
forecast. level was low and more when it was high.

By the carly 1970, the system was experiencing
a shortage of water to meet its rapidly increasing
cropping intensity. In addition, siltation had become
severe, leading to canal overflows, waterlogging and
System Modernization in Pakistan: A Missed Oppor- inequitable distribution in the lower reaches.
tunity

MANAGEMENT

Remodeling the canal to increase its capacity

During the 1980, the Lower Swat Canal [rrigation provided the opportunity to switch to crop-based
System in the Mardan District of Pakistan’s North- irrigation, which promised large gains in production,
West Frontier Province underwent extensive remod-  This change was scen as essential, since if the supply-
cling. driven operational system were to continue after
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capacity had been enlarged, considerable inefficiency
in the use of water would result, aggravating existing
drainage problems and leading to increased water-
logging and salinization.

The switch had several design implications. The
most important was the need to replace the moghas
with gates. These would be needed to adjust the
three elements of any demand-based system—the
rate, duration and frequency of water applications.

It was, however, recognized that the switch to
crop-based operations could not happen overnight.
Both agency staff and farmers would have to be
prepared to take on greater responsibility—including
responsibility for gate operations. The final project
plan therefore proposed te install adjustable propor-
tionate modules similar to those already used, but
with a modification’in design that would allow later
conversion to gate operations. In the interim the
new outlets were to be manually operated by a gauge
reader, rather than functioning automatically as in
the past.

Escapes were to be provided to reroute excess
water back to the river for use further downstream.
This feature was critical for river avoiding siltation
problems, since it meant that the canal could be
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operated at full capacity in the interim. The escapes
would also allow sections of the canal to be emptied
for maintenance. The use of escapes meant that
control structures could be kept relatively simple and
few in number, departing little from the system’s
original design.

The management implications of the change to
crop-based operations were not considered in the
initial project planning report. This was left to the
operations manual, which described in some detail
the procedure for ordering and delivering water (sce

Box).

OPERATING THE REMODELED SYSTEM:
PROCEDURES ACCORDING TO THE OPERATIONS
MANUAL

The chairman of the water users’ association for a
given watercourse would collect written water
orders from users 48 hours in advance, handing
them to the gauge reader or placing them in a small
metal receptacle mounted on the outlet gate. The
gauge reader would pass orders to the subengineer,
who would hand them to the engineer. The latter
would have a water despatch officer on staff. who
would use a desk-top computer to schedule
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deliveries throughout the system. The completed
delivery schedule would be sent back to the
subengineer and then to the gauge readers.

The gauge reader would regulate the gate in
accordance with the schedule, entering the
amounts ordered and delivered in a daily record

book.

The distribution of water in the watercourse
would be the responsibility of the water users’
association, with the entire flow being used by one
farmer at a time, as in the past. This would allow
each farmer to compute the depth of water applied
to each field, enabling him to evaluate his irrigation
practices and maximize their efficiency. The
Irrigation Department and the water users’ associa-
tions would be jointly responsible for guiding
farmers in their cropping patterns to ensure that
peak demand did not exceed capacity.

‘The chairman would be recomp=nsed for his
services through fees levied on members of ine
users’ association.

The manual also proposed that a small distribu-
tary branch or minor should be selected by the
Irrigation Department to demonstrate the crop-
based system. This would serve as a training ground
for agency staff and farmers.

The first sign that the switch to crop-based
irrigation was in trouble was that tl~ Irrigation
Department dragged its heels in implementing this
proposal. Joint missions by the donors from 1988 to
1990 repeatedly underlined the need to make
progress in training and demonstration. Eventually,
a small area of experimental plots was begun. Its
expansion to the 120 ha originally envisaged was
twice urged, but to no avail. In the end, the donors
had to acknowledge defeat, conceding that the pilot
scheme would not benefir this project bur future
ones. An appraisal report of 1991 notes, “an attitude
of skepticism” towards the crop-based irrigation
approach on the part of agency staff.
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To make matters worse, the construction agency
put in place a physical system that implied an
immediate switch to crop-based operations, ignoring
the cautious approach of the project plan. Instead of
modified adjustable proportionaie modules, gated
pipe outlets werc installed, requiring constant
adjustment. The escapes needed for the interim were
not constructed. And despite the aim to keep control
structures to a minimum, these were provided at all
points of diversions and at the drop structures.

Not surprisingly, these new design features, for
which neither farmers nor agency staff were ad-
equately prepared, soon led to trouble. Farmers in
the head reaches of one distributary reacted to the
new gated outlets by opening them to the maxi-
mum, helping themselves to the full supply. This
meant that tail-end farmers did not receive enough
water during the peak demand period and had to
resort to irrigating ac night. Staff of the Irrigation
Department then took control of the gates by
locking them. Angry farmers reacted by tampering
with the gates and, in some cases, damaging them.

These incidents led the Irrigation Department
to ask the construction agency not to install the
remaining gated outlets and to take out those already
installed. The department was prepared to store the
outlets and to install them when conditions became
suitable. This, it felt, would only be the case once
training and demonstration had paved the way for
the introduction of crop-based irrigation, as envis-
aged in the operations manual. The present mood of
management in the Irrigation Department can be
described as one of frustration and helplessness.

What went wrong? An investigation by [IMI
concluded that the decision to install different
structures to those envisaged in the project plan had
been taken without proper consultation. It was
based on the false assumption that farmers and
agency staff were sufficiently organized and knowl-
edgeable to undertake an immediate switch to crop-
based irrigation.
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The crop-based system had been an attractive
idea in the minds of the planners ac the project
design stage. Unfortunately, it had remained just
that. The failure to realize the implications of its
introduction to a decply rooted supply-oriented
institutional culture had led to a half-hearted
approach, with lictle actempt to sell the idea o others
and to make the necessary institutional and training
arrangements. Conununication between the con-
struction agency and the Irrigation Department had
been poor throughout the project, with the energy
and atcention of project staff being alinost entirely
devoted te construction aspects. Worse still, there
had been litte contact with farmers, who were not

represented on the Project Management Commiteee.
The water users’ associations whose role is described
in such detail in the operations manual do not even
exist!

In short, substantial efforts had gone into the
physical remodeling of the system, without a
corresponding input into its insticutional remodel-
ing. The main reason for this missed opportunity to
introduce crop-based irrigation was the failure to
make institutional change a specific objective of the
project. In the words of Arturo Isracl, “since institu-
tional development is everybody’s business, it often
becomes, in practice, nobody’s business.”

THEME 4: LOGAL MANAGEMENT GF IRRIGATION

The management of irrigation by farmers is now
known to be far more widespread than was thought
10 years ago when 1IMI was founded. For instance,
the proportion of irrigated area under farmer
management is estimated at 67 percent in Nepal, 64
percenc in India, and 63 percent in the Philippines.
Morecover, this arca 1s increasing rapidly as more and
more countries adopt policies to hand the responsi-
bility for operation and maintenance over to locally
established water users’ associations. This process of
management transfer or turnover is itself a strong
determinant of the subsequent performance of
farmer-managed irrigation systems.

Accordingly, IIMI's research under this theme
has two major components—farmer management
and the turnover process. Under the former, [IMI
investigates the performance of systems managed
cither exclusively by farmers or jointly between
agencies and farmers, and asks how farmer manage-
ment can best be supported by governments. Under
the lacter, the focus is on the process of turnover
itself—the approaches used in different cconomic
and social settings, and their outcome. In both cases,
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IIMI analyzes and compares experiences in different
countries, in an attempt to draw out the lessons for
managers and policymakers. Given the pace of
change in this field, the emphasis is on the rapid
exchange of information and research results using a
networking approach.

This year we report on only a small selection of
IIMI’s many projects dealing with the local manage-
ment theme, most of which are still in the midst of
data collection or at the early stages of data analysis.

Under the turnover component we begin with
an account of Nigerian experience in the formation
of water users’ associations, a critical part of the
turnover process in sitcuations where farmers have
traditionally lacked strong social institutions. Next
we turn to Indonesia, where farmers are facing high
irrigation costs following the turnover of pump
irrigation systems. Lastly, we look at two irrigation
districts in Colombia, where management was
transferred nearly 20 years ago. These systems may
provide valuable insights into the long-term cffects
of turnover, as well as lessons for the governments as
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management turnover once again rises to the top of
the poiitical agenda.

Under the farmer management component, we
explore the complex of social and technical issues
surrounding the performance of reservoir-based
irrigation systems in Burkina Faso. Unlike in Asia,
irrigation in the African Sahel is closely linked with
rain-fed agriculture—a factor which critically affects
its resource allocations and profitability. Next we
turn to research in Bihar State, India, where 1IM1
has examined the extent of conjunctive use of
groundwater and surface water, a strategy to which
farmers increasingly resort when agency supplies of
surface water prove unreliable. We end the thematic
section of this report with an overview of prelimi-
nary work on the analysis of gender issues in irriga-
tion, an important topic that curs across all [IMIs
programs but has its intellectual home under the
local management theme.

THE TURNOVER PROCESS

Forming Water Users’ Associations in Nigeria

Experiences around the world reveal several features
that promote the establishment of strong water

Local Management of lirigation
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. 3
The water users' association in the Kano River Irrigation Project, Nigeria, continues to receive assistance Som [IMI.

users’ associations. These include guarantecing them
water rights, providing them with the status of a
legal entity, ensuring secure land tenure for farmers,
and using tenure as the basis of membership of an
association. IIMT’s research in Nigeria has confirmed
that this set of conditions is conducive to success.

During 1993, studies continued on the estab-
lishment of water users’ associations in the Kano
River Irrigation Project (KRIP), in the north of the
country. The KRIP System forms part of the larger
Hadejia-Jama’ara River Basin Development Author-
ity (HJRBDA), one of eleven such authorities in
Nigeria. The three pilot sites selected for the study
are Bangaza, in the head section of the system,
Agolas, in the middle section, and Karfi, in the cail.
The sites represent about 4 percent of the total
irrigated arca of KRIP and cover some 4.5 percent of
the project’s farm familics.

At the start of the project there was considerable
discussion among participants as to whether the
geographical unit selected as the basis for forming
water users’ associations shou'd be the village or the
command area of the distributary canal. In the end
the command area was chosen as the more practical
alternacive. Villagers may belong to different dis-
tributary canals and so would not have the same
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water source as a unifying factor in planning and
implementing activities. Choosing the command
area as the criterion overcame this difficulty. In
addition, the command area allows the hicrarchical
‘nesting’ of associations at different levels, from
distributary canal up to main canal level.

The first step was te prepare maps showing all
individual plots within the boundary of each associa-
tion. The maps provided information on the size of
each holding and the names of landholders. A rapid

appraisal method was used to collect these data.

Water users’ associations are not kick-started,
but are allowed to evolve at their own speed. Farm-
ers are encouraged to take their time and think
through the implications of having an association
before committing themselves. KRIP and [IMI staff
act as facilitators rather than organizers.

Farmers at Agolas organized themselves quickly
and effectively. Staff began by visiting farmers in
their fields on several occasions, to talk about the
nced for a water users’ association. Next, a group of
farmers called a meeting to discuss the issuc more
formally. After four or five meetings of this kind an
ad hoc committee was formed to carry out the
association’s activitics until it was officially registered.

Farmers in other villages followed suit. Those in
Bangaza were rather slow in starting, becoming
active only during the dry season of 1992/93, but
they have since made rapid progress in organizing
and implementing maintenance activities.

The formation of water users” associations has
already had an impact on irrigation performance in
several key areas (see Box ).

FERFORMANCE IMPROVEMENTS
INTHE PILOT AREAS

Physical improvements to infrastructure

In Bangaza, the association cleaned 70 percent of
the distributary canal and 60 percent of field
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channels during the dry season of 1992/93. In
Agolas, during the same season the figures were 40
percent of the distributary canal and over 80
percent of field channels (see Figure 8 on page 41).

Improvements in hydraulic performance

Measurement of the flow before and after cleaning
in Agolas showed a 12 percent increase in water in
the middle and tail sections of the distributary
canal. Similar results were achieved in Bangaza and
Karfi. These improvements in performance led to
time savings for irrigarors, who were able to irrigate
their ficlds more quickly. Tail-end farmers found
they no longer had to irrigate at night.

Higher collection rates for water charges

Because farmers rather than agency staff now collect
water charges, it has become less socially acceptable
for farmers to refuse to pay. The Bangaza users’
association has claimed a 90 percent success rate.

Visits between associations were instrumental in
stimulating progress. In 1993, the farmers of Agolas
and Karfi visited those of Bangaza and were greatly
impressed by what they saw. In the words of the
IIMI staft member who organized the visits, “Farm-
ers immediately recognize the problems encountered
and the solutions found. Peer group pressure hits the
ego and promotes rapid learning, Visiting farmers
feel: “If they can do it, why not we?™

Some water users’ associations have extended
their activities beyond operation and maintenance.
The major area of additional involvement has been
the collection of water charges, but activities have
also been noted in such areas as marketing, input
supplies and tractor hiring, One association has
introduced punishments for the cutting of bunds to
irrigate fields illicily.

HJRBDA is now providing strong institutional
support to the project. The authority has established
units both at its own headquarters and within KRIP
to promote and sustain new associations. It has also
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established a review committee to monitor the units’
activities. KRII* has assigned 12 staff members to
encourage the formation of associations throughout
the system. In some cases, users’ associations are now
officially registered; in others, an agreement between
the association and the agency on the sharing of
responsibilities has been signed.

The keen interest of the Managing Director of
HJRBDA has helped both farmers and agency staff
grasp the seriousness of the authority’s commitment.
Senior agency staff and farmers have engaged in a
lively dialogue that includes the use of radio inter-
views and news bulletins.

The Board of HJRBDA has authorized the new
associations to collect water charges on behalf of KRIP
on a trial basis. Provided the association collects 90
percent or more of the total due for its area, it is
permitted to retain 15 percent of the amount col-
lected. It can use this sum to repair and maintain
structures within the distributary command area. The
Bangaza users’ association is the first to put this new
arrangement to the test, having requested KRIP to
return 15 percent of the sum it submitted.

Figure 8. Field channel cleaning by three water users’ associations.
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In the short term, maintenance and operations
above the distributary channel level will remain the
responsibility of KRIP. Eventually, however, farmer
management will be extended to higher levels of the
system,

Success at the pilot sites has prompted KRIP to
expand activities to nine other distributaries. A
second project under the HJRBDA, the Hadejia
Valley Project, has started a pilot users’ association at
Gamsaka. The Wurno Irrigation Project, funded by
the Commission of the European Communities, is
following a similar procedure in forming its own
associations.

Counting the Cost: Pump Irrigation in Indonesia

With the potential for expanding gravity irrigation
more or less exhausted, the Government of Indone-
sia has turned to the development of groundwater
irrigation through the introduction of pumps.
Increasing agricultural production through pump
irrigation is particularly important in the drier and
poorer areas of Eastern Indonesia.

The government has provided generous assis-
tance, drilling wells free of charge, giving pump sets
to farmers, building water distri-

bution systems with minimum

Y
investments by farmers, and

120 subsidizing agricultural inputs.

100 .

Two organizations under the
. Directorate General of Water
0

Resources Development are
primarily responsible for executing

60
the government program. They
are the Sub-Directorate of

40 . )
Groundwater Planning (P2AT),
which undertakes construction

20 ... . .
activities, and the Sub-Directorate

] RS of Groundwater Development
0 R
Bangrza Aqaas kart (PAT), whick operates and
maintains wells on an interim
Series 1 1991/92 [ series 2 1992/03 . .. .

basis, assists in the establishment

Percentage in km cleaning s .
of water users’ associations, and

Lacal Phanagement of Irrigation
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monitors cropping patterns and crop production.
After the first 2 years, P2AT hands over the responsi-
bility for operation and maintenance to the local
government, which in turn expects the water users’
association to take charge. However, despite formal
transfer, P2AT continues to provide assistance with
pump operators’ salaries and maintenance of the
equipment.

The water users’ associations have been highly
effective at collecting irrigation fees. Most operators
claimed complete or near-complete collection rates.
Sanctions are applied for nonpayment. In one
system, only half the farmers paid the fee ar first, but
the rest followed suit when the executive committee
cut off their water supplies. However, most users’
associations are not building up savings as planned,
often because of mistrust and squabbling between
committec members.

Table 11. Typical water costs per hectare per season for pump irrigation at

seiected research locations.

Water fees are now high, accounting in some
cases for up to 55 percent of farmers’ input costs. As
Table 11 shows, a farmer growing three crops a year
could end up paying over US$132 per ha, although
the average is more likely to be US$53-79. The
main component of fees is the cost of fuel to power
the pumps.

Faced with these costs, farmers have reduced
their use of pumped groundwater. Pumping hours
have declined since turnover. Average cropping
intensity seldom exceeds 170 percent—a far cry
from the 300 percent predicted by planners. And
most pumps are not serving the full command area
for which they were designed.

The high costs of irrigation have hit resource-
poor farmers in the castern islands particularly
hard—the very area the government intended to
benefit most by its program. Here farmers
lack the resources to prepare land properly
and to buy other inputs such as improved

East Java Madura West Jawa Yo, al oo rtilive . Y -
Province/Area Nganjald ot Subang cgpian sceds and fertilizer. Under these circum
Kediri East stances, the use of pumped groundwater to
pumped g
Wet season stabilize production conditions becomes far
(rice) p
Maximum less attractive. Even in higher potential
US$/ha 13.44 36.18 40.10 24,02 . H H :
Rp/ha 25,542 (8.750 26,187 5630 | Aareas, Farr.ncrs are still relucmnt'to invest in
N{jr;'sﬂ;}:lm water owing to the lack of credit facilities.
a
Rp/ha b
Dry Season Even with such high water fees, farmers
Macimum are paying only for operation and mainte-
US$/ha 52.40 52.63 7131 46.67 nance, contributing little or nothing to
Rp/ha 99,569 100,000 135,484 88,667 . .
Minimum capital replacement costs. If in groundwater
llj{s;,%};“ (f’ 0% 525%96‘0 84%7831 63.62707 exploration, payments to contractors and
“Dry Seasom interest are added, the real costs are often
2 three to five times what farmers are paying,
Maximum . L.
US$/ha 51.17 65.50 No 58.14 Assuming the average farm size is 0.5 ha,
Rp/ha 97,229 124,444 Pumping 110,467 .
Migimam government assistance amounts to a welfare
US$/ha 9.81 17.91 15.79 :
Rp/ha 18,638 3408 s0000 | Payment of approximatcly US$100 per
DeySeam | 1o | farm family per year.
3
Maximuin . .
USS$/ha 51.97 No No 48.95 A major shortcoming has been the
Rp/ha 98,750 Pumping Pumping 93,000 . .
Minimum installation of systems far beyond the
llj{sps}fi‘la 73593070 kL ;&10 resources of users. In many cases, the

*Based on the averages for all the pumps surveyed in the area. Exchange rate=Rp1900=US$1.00

*Farmers making a payment of Rp 0 did not irrigate but grew a rainfed crop.
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turbine pumps and large imported diesel
engines used have proved too sophisticated,
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requiring spare parts and tools not  Flgure 9. Irrigated area before and after management turnover In Saldaiia and Coello

available in the arca and sometimes @stricts, Colombia.

not even in the country.

0 Area in Hectares (Thousands)

The study concluded that when
all the costs of development are
included, pump irrigation in 30
Indonesia has yet to prove itself
cconomically viable. The extensive
involvement of outside consultanis 20|
and excessively high installation
costs compared with those of other .
countries in the region have pushed

S T W YO0 W T S S 0 S B S S B U B

. .
° L ]
ofe o =, ' -
.ol [} . n
a
e n ,
.
LY ) ..-. )
P’
BEFORE AFTER

YT U D N S S ST N0 N S S B S W Y S

10 |
development costs beyond the level ——
. . . L ]
justified by the returns to agricul-
ture. Only in limited areas where .
high-value craps such as tobacco  —

1950 1955

and shallots can be grown does

Coe . .. 1 Turnover (1976)
pump irrigation appear justified.

1960 1965 1970 1975 1980 1985 1990

Years = Saldafia e Coello

Learning from Early Experience: Turnoverin Colombia

Colombia’s experience in management turnover
predates that of most other developing countrics.
Operation and maintenance in the districts of Coello
and Saldana were handed over to reorganized water
users’ ass-ciations as carly as 1976. During the deep
economic recession of the 1980s, the process of
turnover came to a hale. Now it is getting under way
again, spurred by the recovery of the 1990s and the
policies of economic liberalization espoused by the
government. The performance of irrigation under
farmer management in Coello and Saldana is
therefore of special interest, providing potentially
valuable lessons as the government now secks to
promote and facilitate turnover in other areas of the
country. [IMI is assessing performance before and
after turnover and reviewing the transfer process.

[nitial resules suggest that system operation and
maintenance have neither improved nor deteriorated
significantly since transfer. After a temporary
downturn immediately following transfer in 1976,
the area irrigated has continued to expand, indicat-
ing that farmers have confidence in the system’s
ability to deliver water (Figure 9). Rice yields have

Local Management of Irrigation

stabilized since transfer, while those of cotton have
continued to increase.

Both farmers and agency officials agree thar
paperwork and burcaucracy have been cur back
considerably since transfer. Processes such as request-
ing water and paying irrigation fees have become
simpler, and the agency is reported to have become
more accessible to users. On the other hand, no
formal evaluation process is in place in most sys-
tems—a dangerous economy if, as research clse-
where suggests, such a process is essential for improv-
ing performance. The emphasis on cost cutting has
led to a decline in real terms in the irrigation fees
levied by users’ associations, although there have
been considerable fluctuations from one year to the
next (see Figure 10 on page 44).

Occasionally, the Boards that oversee water
users’ associations appear overzealous in their pursuit
of cfficiency gains, replacing experienced with
inexperienced staff and merging or eliminating key
positions. Significantly, little invesement is made in
training and in replacing equipment. Most Board
members lack formal training in irrigation manage-
ment, and some intervene o much in the everyday
operations of the associations.
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Users feel strongly that the government agency
should not cut its ties with the users’ associations
completely. They still hope that the government will
rehabilitate and expand the irrigation systems at no
cost to themselves®

FARMER MANAGEMENT

Rain-Fed versus Irrigated Agriculture in Burkina Faso

In many farming communities—and especially those
in sub-Saharan Africa—irrigated agriculture is not a
full-time occupation, but must compete for labor and
other inputs with rain-fed production. This is the case
in Burkina Faso where, in 1993, lIMI continued its
diagnostic studics on the farming systems associated
with five small-scale reservoir-based irrigation systems.
Findings on the productivity of these systems have
already been reported under Theme 1.

Links between the subsectors

Dependent on brief and unpredictable rainfall, rain-
fed farming usually takes precedence over irrigated
production. Because of the security offered by the
stored water, farmers consider delaying the start of
the irrigation season to be less risky than sowing

Figure 10. Irrigation fees in the Coello Irrigation District (fixed tariff per hectare In constant

1988 pesos).

rain-fed crops late. Insufficient labor and the lack of
farm power are further constraints to the simulta-
ncous practice of irrigated and rain-fed agriculture,
Delays in irrigating lead to excessive losses of stored
water due to evaporation,

Due to the small amount of land allotted to
cach family (0.08-0.30 ha), the total production
from irrigated holdings is low compared to that from
rain-fed holdings, which may extend to 4 ha or
more. The productivity of irrigated land, in contrast,
is high—sometimes 10 times that of rain-fed land,
where poor soils and low and unpredictable rainfall
severely constrain yields.

Table 12 on page 45 presents a typical example
from the Dakiri Irrigation Scheme. The irrigated land
represents only 5 percent of the total family holding,
but its higher yields result in total production being
nearly equal to that of the rain-fed land. Produce from
the rain-fed land meets over 80 percent of the family’s
cereal needs. Irrigated agriculture provides the
balance, with this region’s nonrice-constiming farmers
selling their rice and buying millet and sorghum with
the proceeds. In spite of its higher labor demands, the
returns to labor are nearly three times greacer in
irrigated than in rain-fed farming, However, the
limited size of irrigated holdings does not allow
farmers to rely entirely on these to
meet their food requirements and

Colombian Pesos/ha (Thousands)

provide a satisfactory income,

|\

-

This presents policymakers
with a difficult choice between
equity and growth objectives.
Increasing the size of holdings
appears economically desirable bue
would help to create a few, highly
privileged farmers of the kind
alrcady found at Mogtédo (sce
page 29). Keeping the size of

holdings at or below its present

level would spread the benefies of

0 1 t 1 1 ! Il L L ! 1 ! ! L 1 ! 1 Il 1

67 69 " 73 75 7 79 81 83 85

Calendar Year
Data from Water Users’ Association 67-93

87

irrigation among a larger number
8 9 9 b ga g

of people, but would probably

reduce profitability. The demand
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will spread their risks by
simultancously pursuing

DR

0 ‘*3 rain-fed agriculture and

' other activities. If, as scems
likely, holding size cannot be
increased, farmers must be
encouraged to invest in their
irrigated holdings so as to
increase productivity. This
highlights the need to
provide secure tenure
through implementation of
the 1991 land reform act
(see page 47).

et - 7 v
armer-managed systems constitute more than half of the total irrigated wiea in countries
{ike Nepal.

tor irrigated land is high. At Dakiri, for example, Relationship between profitability and size of reservoir

there is a waiting list of nearly 900 applicants in o . ‘ )
addition to the existing 750 beneficiaries. One of the project’s most interesting findings con-
cerns the possible link between size of reservoir and
To justify investment costs, irrigation should be  profitability of irrigated agriculture. Figure 11 on page
able to provide farmers with a profitable, full-time

occupation. For as long as it fails to do so, farmers

47 compares net annual returns per unit of land to the
relationship between water storage and command

Table 12. Returns to rain-fed and irrigated agriculture on the Dakiri Scheme.

Arca Yield Production Laborinput  Produc- Costs Family con- - Net income
cultivated  (kg/ha) : ¢+ (hours)y tivity {kg) sumption (FCFA)
(ha) Total (kg) Percent (kg/hour) (kg
Rain-fed farm, 2.8 ha
(95 Yo of the total Labor Basis of
family landholding) input for caleulation |
rainfed ‘ =220kg
; farming | per person
- Millet/sorghum 2.26 650 1,469 - ‘ | peryear
- Groundnut 0.36 550 198 - =840 h/ha !
- Maize 018 . 700 126 ¢ . : | Marketable
H : o L B I 2200kg | surplus
Total rain-fed area 280 S WA R f 53% . 2,352 1 076 |0 f fora 1= 3393
: ! ' ; - Yofamilyof - - 200
Irrigated farm, ‘ 1 ‘ ! D10 penons - 2200
016 ha (5 % of the i ! Costs per : Co= 933kg
total family land- ‘ Labor i season® i ;
holding) input for | ! = TTODOFCFA « D 933kg @
! o drrigated D= 130 kg . HS Flkg
- Wet-season rice 016 5,000 JO0 ' rice paddy @ = 79305FCFA
- Dry-season rice 0.16 5,000 800 D= 2,300 hiha! i 85F kg 1
. : ; . i : ; i ‘
Total irrigated area 0.16x2 - 1,600 47% 736 217 1260 ; ‘
B . . B i i +
Total family 2.96 3,393 1009%) 3088 L0 260 1‘ 2,200 179,305 FCIEA
landholding ! i (USS 278)
.

* Source of libor input data : Projer Sensibilisation (1991) for rain-fed crops and Dembélé (1988) for irrigated rice.

" Inputs = 6,500 1 ; other costs = 4,500 F,
Total costs for irrigated rice = 11000 F/season = 130 kg paddy.
Caonts related o ramn-fed farm = 0.
* Basis of calealation: cereal needs = 220 kg/person/year, or 2200 kg tor a family of 10 persons.

Local Management of Irrigation
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area for each scheme. The
more water is stored, the
higher the cropping intensity
and the more productively
land is used. This relation-
ship is closely connected with
the problem of losses caused
by evaporation (see Box ).

EVAPORATION: AKEY
CONSTRAINT

Evaporation losses from
reservoirs are particularly
high in Burkina Faso, where
the dry season is long, temperatures extremely high
and reservoir sites are flat. At the Itenga reservoir
nearly two-thirds of the stored volume is lost to
evaporation between 1 October and 30 April. With
deductions for domestic and livestock use, even less
water is left for dry-season cropping,

Some dry-season cropping is necessary if
farmers are to obtain good returns from irrigation.
The project’s findings so far suggest that dams with
a relationship between storage capacity and com-
mand area of 5 or more cubic meters for every
square meter of land can support 40-50 percent
vegetable production during the dry season. (This
may also represent the upper limit of activity which
farmers are prepared to undertake: horticulture is
labor-intensive, and is unlikely to be conducted as
extensively as cereal production.)

When Mogtédo was first constructed it had a
relationship between storage and command area of
7.05 cubic meters per square meter. The spontane-
ous expansion of cultivation around this scheme
can thus be scen as a “grass roots” response to the
perception that resources were being wasted. The
scheme has been adjusted by its users so that it is
now nearer its optimum size, with a relationship
between storage and command area of 53,330 m?
per hectare (or 5.33 cubic meters per square meter).

As long as a cropping intensity of 40 to 50
percent during the dry season is possible, most of
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those who wish to practice horticulture will be able
to <o so un some part of their land. Intensities are
likely to fall below this level when the storage-land
ratio is less than 5.0 cubic meters per square meter,
thereby satisfying only a few participants on the
scheme.

On very small projects the share of water
“consumed” by evaporation is greater because the
reservoir is shallower. This means that che relation-
ship will probably need to be adjusted upwards,
reaching 6.0 or even 7.0 cubic meters per square
meter before farmers can practice some dry-season
cropping. This hypothesis remains to be tested
through further research.

Land tenureand the legal framework

IIMT’s research also revealed an urgent need to
clarify the legal position surrounding irrigation
schemes.

The introduction of irrigation drastically altered
the traditional relationship between farmers and
their land. The property rights traditionally adminis-
tered by the village chef de terres were overturned.
The state appropriated the land and reallocated it to
farmers, while retaining exclusive property rights.
Farmers settled on the scheme were expected to
become members of a cooperative, thereby playing
their part in the system’s management.

International Irrigation Management Institute



The cooperative has experienced difticnley in
holding its own against the traditional rural power
structnre. Often, it has been taken over, albeit
indirectly, by the wraditional leaders. For example,
the privileged farmers of Mogtédo wield consider-
able influence over the running of the cooperative
and the distribution of water. On the Dakiri
Scheme, people closely connected to the traditional
authority play a similar role. Ac ltenga, an influential
local personality dominates irrigation activities and
land tenure arrangements.

Over the past 20 years, legislation on irrigation
has been subject to frequent changes. Some legal
texts have becn adepred but not implemented.
Orhers remain as unfinished yet widely circulated
drafts. Texts are inadequately disseminated and,
frequently, not available in local languages. As a
result there is often little awareness of the provisions
of the law, even amongst those directly affected by
them.

Under a land reform law pasced in 1991,
membership of a cooperative is no longer a prerequi-
site to benefit from irrigated land, which may now
be allocated directly to individuals and the private
scctor, This law, with its wide-ranging implications,
has not yet been implemented. [IMI has drawn the

Figure 11. Wat=r availabliity and net annual returns to iand.
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atrention of the government to the urgent need to
do so if its policy of irrigation management turnover
is to prove successful.

Conjunctive Use of Groundwater and Surface Waterin
Bihar, India

An important component of irrigation that is often
under farmer management is the privately owned
tubewells, used to tap groundwater supplics. Often,
these wells lie within the command arca of surface
irrigation systems managed by government agencics.
Such is the case in Bihar, India, where HMI has
carried out studies on the conjunctive use of surface
water and groundwater to determine how this affects
overall system management and performance. Field
research was conducted in the command area of the
Vaishali Branch Canal, which forms part of the
Eastern Gandak command area in the north of the
state.

[t is often asserted that groundwater irrigation
plays an important role in alleviating poverty in
India. However, [IMI’s findings, in one of India’s
poorest states, indicate that various constraints are
hampering groundwater development, limiting its
contribution in this respect.

Groundwater development

by farmers is often seen as a

response to the failure of large
canal systems to deliver water
equitably and efficienty. In this
respect, Bihar appears typical.
According to its design, the
Vaishali Branch Canal is supposed
to irrigate 03,289 ha. Construc-
tion was stopped before comple-
tion, and agency estimates show a
command area of 17,200 ha.
Official records show that during
the dry scason of 1992 the arca

irrigated was only 10,000 ha.

3.000
2,500
2,000

Itenga
1,500
1,000
500
0
27000 52000 53330 54280 93390
Water storage / Command area ratio (m’ /h)

Even within this area, reliabilicy

and equity problems abound.
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Table 13 compares
agency estimates of the area
irrigated within the study
area with the extents deter-
mined by the IMI survey.
The results show that agency
estimates, compiled follow-
ing an annual walk-through
in which only sample fields
are visited, are wildly cxag-
gerated.

Within the Water
Resources Department, canal
water distribution is adminis-
tered by one agency while
another deals with ground-
water and vet another with river lift irrigation. If a
field is irrigaced from the canul even once during the
season, the agency concerned counts it as a canal-
irrigated arca. If groundwater is used, the groundwa-
ter agency also shows it as an area irrigated by
groundwater. Thus there is no effective system for
determining the true extent of cither type of irriga-
tion. While all agencies under the department have
the common aim of helping farmers to irrigate their
fields, in praciice farmers must decide for themselves
what kind of water to use at what moment, receiving
licele in the way of advice and support from any of
the agencies concerned.

The tubewells used by farmers are of four kinds:
private tubewells owned by individuals, group
tubewells owned and operated by a group of con-
tiguous landholders, group tubewells operated by a
group affiliated with a nongovernment organization,
and tubewells owned and operated by the state.

Table 13. Officlal and study data on area irrigated in three sample
minor commands of the \/alshali Branch Canal (dry season,
1992).

Minor Originally I Department 1 [IM] field
designed records | observations
| Target | Achieved |
Chakwa 257 ! 80 ‘ 40 " 13
Madanchpra 249 Py " 35 25
Shampur 399 o199 |0 | 06
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Women have an increasingly important role in irrigated agriculture in Nepal.

Frequent power cuts preclude the use of electric
motors to drive the pumps, most of which are second-
hand and diesel-operated. Engine efficiency is low,
with 23 out of 26 engines tested having efficiency
rates of under 36 percent while the remaining three
operated at 47 percent. To blame are a variety of
factors, including poor positioning of the puinp in
refation to the tubewell, ol . lack of trained mechanics,
poor maintenance skills of tarmers and the marketing
of fake spare parts. Many farmers wrongly believe that
placing the pump on a slope makes it more efficient.
In fact, this is likely to increase maintenance costs
significantly, without bringing any gain in efficiency.

By buying second-hand equipment, owners save
on capital costs but incur high operation and
maintenance costs. They seck to cover these costs by
raising the price of water, pa-icularly during periods
of scarcity. In the poor wet season of 1992 most
farmers without wells chose to lose their crops rather
than pay for groundwater. As a result of these tactics,
the volume of sales in local water markets is low, but
profit margins are high. These trading conditions
disadvantage the small-scale, resource-poor farmer,
whereas for tubewell owners irrigation comes
virtually free of charge.

Group ownership of tubewells allows poorer
farmers to participate in tubewell development.

International Irrigation Management Institute



Encouragingly, the [IMI survey results show that
group-owned tubewells operate more hours per year
than privately owned ones. Their machinery is more
efficient, their water costs are lower, and they irrigate
a larger arca. Where group ownership is supported
by nongovernment organizations, farmers are
assisted in buying inputs, using new crop varietics
and diversifying out of rice. All this increases yields
and hence incomes.

Despite these advantages, group ownership is
catching on only slowly. Many of the poorest
farmers are sharecroppers or laborers with no long-
term stake in the land resource and hence no motive
for investing in a tubewell. In addition, caste con-
flicts prevent cooperation, often between neighbors.
And the state has done little to promote group
ownership through subsidics or credit, preferring
instead to install its own tubewells and lift irrigation
schemes. Dependent on inadequate electricity
supplies for their power, these systems too operate at
low levels of cfficiency.

A policy overhaul, switching government
resources to the support of group tubewell owner-
ship, may theretore be the best starting point in
attcempts to improve the lot of resource-poor produc-
ers in Bihar.

Gender Issues

Despite increased attention to gender issues in other
fields of agricultural research and development, the
irrigation scctor retains an unenviable reputation for
ignoring them. [t was to offset this imbalance thac
IIMI decided to conduct research on this topic, which
cuts ucross all its programs but has its intellectual
home under the local management theme, Research
began in 1991, when the Institute hired a consultant.
An associate expert joined the staff in 1992,

In 1993, a study was launched on the Chhatis
Mauja System in the Terai of Nepal. This system
was chosen because considerable background
informadion on it was already available as-a result of
carlier scudies by [IMI and others (sce 1IMI's 1992

Local Management of Irrigation
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Annual Report). Initial results show that, contrary ro
what is often assumed, the absence of males need not
necessarily increase the burden of labor borne by
women (see Box ).

ROLE OF WORSEN IN THE CHHATTIS MAUJA
SYSTEM OF NEPAL

The profitability of irrigated agriculture in the
Chhattis Mauja System has declined in recent
years, forcing many houschoids to diversify their
activities. Since male labor is both more expensive
and more mobile, wives remain responsible for
most farming and irrigation activities, while their
husbands work in nearby cities or abroad. India
and the Middle East are the main destinations of
those emigrating in search of work.

Women whose husbands work abroad tend to
be better off than those in families whose male
heads have stayed closer to home. Their husbands’
remittances make it possible to hire labor, Some
women in this category leave all labor on the farm
to hired hands, while they concentrate on small
businesses off the farm. In contrast, households
with males residing in the home often cannot
afford hired labor, with the result that women
perform most of the agriculcural tasks.

Women are not allowed to provide the labor
required to maintain the irrigation system. Yet if
no labor is provided, households may pay a fine. In
areas where there are many female-headed house-
holds, women have succeeded in getting these rules
overturned.

[n Sri Lanka, parallel studies are being con-
ducted on three schemes, the Mahaweli H,
Rajangana and Gampola Raja Ela schemes. They
form part of a larger study on the participatory
management policy and its implementation in Sri
Lanka. In Rajangana and Mahaweli H, which are
scttlement schemes, che involvement of women in
farming depends greatly on the crops grown, which
in turn depends on water availability. Water short-
ages in Mahaweli H during 1993 made many
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houscholds turn to chili and vegetables—crops which
require a great deal of female labor. At times like these
women work long hours in the fields, yer they still
have little or no say in how irrigation is managed.
They do not participate in farmers’ organizations
unless the houschold has no male members.

In Wiger, two case studies are under way in the
Saga and Tillakaina systems, where IIMI's Niger
program is already working. The few women who
own irrigated plots in these systems are mostly
widows who have inherited them from their hus-
bands. In Tillakaina women face considerable
difficulty in obtaining sufficient water ar the right
time. Although they are members of the cooperatives
managing the systems thev never attend mectings.
Their feeling is that the cooperative will not do
anything to help them.

Women who do not own irrigated plots are
wives of men who do. These women seem to have
very little to do with irrigation, being involved only

COUNTRY PROCRAMS

[IMI has identified four regions of the developing
world as constituting its geographical mandare area.
They are South and Southeast Asia, West Asia and
Northeast Africa, Northwest and West Africa, and
Latin America and the Caribbean.

[IMI concentrated its initial work in South and
Southeast Asia, because of the significance of
irrigated agriculture in this region. In recent years,
the Institute has extended its program to other
regions. Rescarch in cach country is condurzed
through specific projects in collaboration with
national partners, usually government agencies but
occasionally nongovernment organizations. It is at
the national level that the impact of IMI's work is
directly fele by its clients and stakeholders. These
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in harvesting. The reasons for this apnear to be both
social—it is not seemly for women to “go in the
mud”—and economic—irrigated agriculture is not
prefitable enough to jusify their involvement.

In Saga, a women’s group has been allocated a
small plot for vegetable cultivation. Flowever, this
plot is not considered when water allocations are
decided. First, the plot becomes waterlogged while
the men’s rice crop is still growing, since they drain
their fields on to the women's plot. Then the
women’s plot dries out, because issues are stopped
once the men’s crops are ready for harvesting. Severe
losses may result from these wild and wholly unnec-
essary fluctuations in water supplies.

Local management of irrigation ought, in
theory, to provide a solid basis for the empowerment
of women as equal partners with men in the irriga-
tion process. [IMI's results so far give little grounds
for believing that this is actually so in practice.

consist of national research managers, planners and
policymakers, as well as farmers and consumers.

In 1993, lIMI pursued vigorous programs in nine
countries. Its largest programs remain those in Sri
Lanka and Pakistan. New operations are underway in
Mexico, and it is hoped to report on initial work in
this country next year. Resident programs in the
Philippines and Morocco were scaled down during
the year as projects in these countries came to an end.

Presented in this section is a general description
of the context of IIMI’s work in each country, the
program and its components, and major activitics
during the year. More detailed accounts of the most
significant findings have already been given in the
thematic section of this report.

International Irrigation Management Institute
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South and Southeast Asia

e

Climates in this region generally display ar least one
season of generous rain, which supports large areas
of rain-fed as well as irrigated agriculture. Although
rain-fed production is strong, dependence on
irrigation for the staple food crop is significant, as
the population is well over the level that could be
supported by rain-fed agriculture alone. Rice is the
dominant irrigated crop, but there is increasing
interest in diversifying into other crops, notably
vegetables.

During the 1970s and early 1980s, the region
achieved notable successes in increasing its rice
production more rapidly than its population.
However, in recent years, growing concern has been
expressed regarding the sustainability of irrigated
agriculture, especially in the high-potential systems,
where waterlogging and salinity problems are
thought to be increasing, Yields of rice in several

countries have stood still since 1985, or at least
grown only very slowly. The Consultative Group on
International Agricultural Research (CGIAR), of
which [IMI is a member, has warned that, unless
these problems can be overconie, a new food crisis
may occur in the region in the late 1990s.

The countries in this region with a major
irrigation sector are Bangladesh, Myanmar, India,
Indonesia, Cambodia, Laos, Malaysia, Nepal, Sri
Lanka, Thailand, the Philippines and Vietnam. IIMI
currently has country operations in Bangladesh,
India, Nepal and Sri Lanka. Of these, Sri Lanka, the
home of IIMI’s headquarters, has the Institute’s
largest program in the region.

Sri Lanka

THE GONTEXT

Since Independence in 1948, Sri Lanka’s irrigated
area has more than doubled io over 550,000 ha.
About 65 percent of this area is under major irriga-
tion schemnes. This heavy investment in irrigation
has enabled the country to reduce its rice imports
from GO percent of annual requirements in 1948 to
about 10-15 percent today. This has been achieved
despite annual population growth of about two
percent between 1948 and 1993.

Irrigated agriculture will continue to be the
primary source of food and rural employment in Sri

Lanka for the foreseeable future. Sustaining a high

Country Piograr .~

level of productivity in this important sector is
crucial for the country’s economic development.

With the completion of the 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 rehabilitare existing
systems and to improve their management. Crop
diversification, while maintaining rice production at
desired levels, is also needed. Both technological
innovations and institutional reforms have a major
part to play in this process. The task of IIMI’s Sri
Lanka Program is to assist the Governtent of Sri
Lanka in achieving these goals.
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future.

THE PROGRAM

[IMI's program in Sri Lanka consists of several
interrelated projects and support activities, combin-
ing policy rescarch with field studies. The program
works primarily with government agencies, but also
with nongovernment organizations and the private
sector.

In 1990, the program began uctivitics in support
of the development of a comprehensive national
policy for irrigation management. Known as
IMPSA—the Irrigation Management Policy Sup-
port Activity—this initiative was impleinented by a
Sccretariat of Sri Lankan professionals guided by a
high-level Irrigation Management Policy Advisory
Committee (IMPAC). The IIMI program provided
technical inputs and office support services. This
activity was concluded in 1992 and discussed in
detail in IIMI’s Annual Report for that year.

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
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Irrigated agriculture will continue to be the primary source of food and rural employment in Sri Lanka, for the foreseeable

activities, and the processes and outcomes are
monitored and documented by IIMI researchers.
Four broad areas are covered:

*  main system management; tertiary system
management; pilot studies for crop diversifica-
tion; and strengthening institutions.

A project to monitor and evaluate the
government’s new participatory management policy
is funded through a technical assistance grant from
the Asian Development Bank (ADB). This project,
which began in September 1992, focuses mainly on
the Integrated Management of Major Irrigation
Schemes (INMAS), the Management of Irrigation
Schemes (MANIS) and Mahaweli programs.

The Government of Sri Lanka has established
an Irrigation Rescarch Management Unit (IRMU)
within the Irrigation Department, which has
hitherto lacked a formal research arm. The unit
identifies rescarch needs, conducts or contracts
research, evaluates results and promotes their
implementation. It also monitors the planning and
implementation of projects of the Irrigation Depart-
ment, particularly the National Irrigation Rehabilita-

International Irrigation Management Institute



tion Project (NIRP). IIMI has assisted in establish-
ing the unit and building its capacity.

The Irrigation Department and the Asian
Development Bank (ADB) have usked 1IMI to
undertake a cost-benefit and impact assessment
study on the Kirindi Oya Irrigation Settlement
Project (KOISP). This project has had a chequered
history. After initial construction, it had to be scaled
down following cost overruns and the discovery that
water supplies would be less plentiful than originally
calculated. Project design and components changed
frequently during construction.

[IMTI’s study began in October 1993 and will be
completed in October 1994. Besides determining
the costs and benefits of the scheme, the study will
also try to identify the lessons learned. These will be
used in the planning and implementation of future
projects.

Under a collaborative project with the Tropical
Agricultural Research Center (TARC) of Japan,
[IMI is studying the potential for improving tank
cascade irrigation systems. This study is being
conducted in the Thirappane area, about 30 km
south of Anuradhapura in north central Sri Lanka.
This cascade area contains six interconnected tanks
on cither side of a small watercourse which ends in
the Nachchaduwa Reservoir.

Finally, the program is also taking part in a
novel project on the shared management of natural
resources. This project is based on the premise that
increasing users’ control is vital to securing the more
productive, equitable and sustainable use of land and
water. A unique feature is the focus on whole
watersheds, emphasizing the need to inregrate
development in different parts of the watershed—
upper catchment areas, reservoirs, command areas,
and downstream areas. Two pilot watersheds
namely, Huruluwewa in the dry zone and Upper
Nilwala in the wet zone, are included in the project.
Funded by USAID, this project is being undertaken
in collaboration with the relevant government
agencies.

Country Programs
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ACTIVITIES IN 1993

The program helped prepare a project proposal for
the master planning of water resources in Sri Lanka.
This is one of the initiatives recommended under
IMPSA. The master plan is to have four key compo-
nents: an inventory of water supplies, an analysis of
present and future demand, a discussion on water
conservation and utilization, and the identification
of staff and training needs. 1IMI is also providing
technical inputs into the preliminary studies now
under way.

The project on strengthening management at
the Kirindi Oya and Uda Walawe schemes made
considerable progress during the year. At Kirindi
Opya a plan for cropping patterns and seasonal water
allocations was formulated, discussed with farmers
and agency officials and implemented. Steps were
taken to improve main system performance by
introducing a management information system. As a
result of water balance studies and the development
of a computer model, water releases from the
system’s main reservoir and drainage water flowing
from new parts of the scheme to the old can now be
calculated morc accurately. Pilot studies were
conducted on crop diversification and the use of
supplementary irrigation, and a study on salinity
diagnosed the causes and proposed some solutions.

At Uda Walawe, work on institutional strength-
ening, pre-season maintenance, and the planning of
land preparation and crop production was extended
to the whole of the Moraketiya Branch Canal,
covering an area of about 7,000 ha. A strategy was
developed for crop diversification along the Right
Bank Main Canal. Work on main system manage-
ment included the installation of flow gauges, the
introduction of a seasonal water distribution plan,
the preparation of schedules, flow monitoring and
the introduction of improved data collection and
processing, This work together with other improve-
ments in system management saved an estimated 10
million cubic meters of water in the maha rainy
season of 1992/93, compared with the amount used
the previous year. A joint Water Management
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Committee was established to extend the results to
the whole scheme,

Monitoring and evaluation of the government’s
participatory irrigation management policy contin-
ued during the year. To plan the detailed data
collection, a field reconnaissance of the schemes
covered by the project was undertaken. The data
from this study were used to select research sites and
design further data collection efforts. The latter
consist of recurrent surveys of 30 farmers’ organiza-
tions in 18 schemes, process documentation for 6
farmers’ organizations in 6 schemes, and a large-scale
survey that will cover about 150 farmers’ organiza-
tions in at least 50 schemes.

Analysis is being undertaken to determine the
major factors affecting progress in forming farmers’
organizations and joint manzgement committees
and to suggest ways in which the agencies concerned
can make their efforts more effective.

Findings so far are that farmers’ organizations in
INMAS schemes function reasonably well, but with
significant variations. Many farmers’ organizations
and joint management committees continue to need
agency support, which they are unable to obtain
because of staff shortages. Officially, many distribu-
tary channels have been turned over to farmers’
organizations, but in fact most still get extensive
support from the government.

Farmers’ organizations in MANIS schemes are
better developed than expected—70 percent of the
systems visited had farmers’ organizations of some
sort, while 50 percent had project management
committees. However, they appear to vary greatly in
effectiveness.

Farmers’ organizations exist throughout the
Mahaweli schemes and are being strengthened. In
1993, joint management committees were also
created in the Mahaweli schemes and have been
learning their roles and functions. No turnover of
management functions has yet occurred.

After preparatory activities in 1992, IRMU was
established in 1993, with two IIMI research staff
assigned to a field office at Galgamuwa, within the
Sri Lanka Irrigation Training Insticute (SLITT). A
strategic plan and mid-term research agenda were
drafted and circulated for comments, and a work-
shop was held on 28 October to discuss their
contents. Forty participants from different organiza-
tions dealing with irrigated agriculture participated.
A small research library has been established, and
books, journals, technical reports and articles are
being acquired. Steps have been taken to improve
the library’s physical facilities, including the procure-
ment of computers.

The unit has already launched its own research
program, with a strong emphasis on the needs of
NIRP. A study on the potential for the conjunctive
use of agro-wells and surface water began during the
maha season of 1992/93. An evaluation of rice-chilli
intercropping in water-deficit irrigation systems in
the dry zone was undertaken as part of efforts to
encourage crop diversification. This study has shown
that rice and chilli can be intercropped successfully
in this zone. In addition, sites were selected for
research on micro-catchments, and a study monitor-
ing farmers’ involvement in NIRP’s rehabilitation
projects got under way.

During the year, on July 15 and 16 IRMU also
organized a 2-day workshop at SLITI, Galgamuwa
on computerized decision support models. On the
recommendation of the workshop a pilot study
comparing the performance of the most promising
models will be conducted.

Preparatory work on estimating the costs and
benefits of KOISP was carried out. The benefits
covered will be analyzed from three main points of
view: agriculture (production); the human popula-
tion of the area, including women (equity); and the
environment and natural resources (sustainability). A
large-scale sample survey will cover a minimum of
500 households. This will be supplemented by
special studies.

International Irrigation Management Institute
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Preliminary findings of
the study on tank cascade
systems were given in [IMI’s
1992 Annual Report. Two
years' data on system
hydrology are now available.
Following data analysis, a
working paper will be
published on this subject.
Among the socioeconomic
issues currently under study
are the changing roles of the
government in relation to
minor tank communities, as
political and administrative
devolutions continue. In the
project area, the roles of the
several government organizations present overlap,
but none has adequate resources to deliver much
practical assistance.

Implementation of the project on the shared
control of natural resources began in September. A
core group of senior government officials directly
involved in natural resources management spear-
headed the design process, which involved consulta-
tions with a wide cross-section of resource users,
government officials and representatives of
nongovernment organizations at field and provinci|
level. Two pilot watersheds for project implementa-
tion were chosen, Huruluwewa and Upper Nilwala,
in the North Central and Southern provinces,
respectively. Workshops were held for national
policymakers, provincial-level officials, field-level
officials and for user groups, both in Colombo and
in the project areas.

The main themes identified for work in the
Nilwala watershed include integrated water manage-
ment, shared control of forests, the development of
model homesteads, the promotion of organic
farming, the introduction of improved processing
and marketing, the improvement of tea/rice culture
through land consolidation and the prevention of
environmental hazards, and the identification and
strengthening of local resource users’ groups. Similar

Country Programs
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In Sri Lanka, the project on strengthening management at the Kirindi Oya and Uda
Walawe schemes made considerable progress in 1993

themes were selected for the Huruluwewa watershed,
where the regeneration of tank ecosystems was an
additional theme. The project will also conduct
research on water balance and integrated water
management, bio-diversity (including endemic
resources and medicinal plants), indigenous knowl-
edge and practices, ecotourism, vegetation change
and rainfall, improving water utilization, social
conflicts, the potential for agri-business and the
economics of irrigation.

During 1993, the program organized two major
technical workshops, one on decision support tools
for operation and maintenance, and the other on
macrocatchment management and performance
evaluation. A third workshop, on IRMU's strategic
plan and medium-term research program, was also
organized. In addition, a series of workshops and
training programs was held for agency officials and
farmer representatives under the research project at
Kirindi Oya and Walawe. And, as already noted,
several workshops were held to launch the new
project on sharing the control of natural resources.

The monthly seminar series launched by IRMU
in 1992 has been well received. Twelve seminars
have now been held, covering a wide range of topics.

Participants from the Irrigation Department,
IRMU, the Agrarian Research and Training Insti-
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tute (ARTI) and the provincial councils took part in
a group training exercise on the rapid appraisal of
irrigation systems for rehabilitation and moderniza-
tion. Individual training included the hosting of two
graduates from Silsoe College, U.K. on post-
graduate internships. These students were from
Ghana and the Netherlands. An 1IMI research
officer completed a masters degree in agricultural
economics. The program is hosting three Sri Lankan
research fellows who are pursuing M.Sc. and M.Phil.
degrees at Moratuwa University and the University
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of Peradeniya. In addition, IIMI staff supervised
theses research at Post-Graduate Institute of Agricul-
ture and at Ruhuna Universiy.

Major publications during the year included a
paper entitled “Cumulative Relative Water Supply:
A Methodology for Assessing Irrigation System
Performance,” which was published in Irrigation
and Drainage Systems 7: pp. 43-67. Several papers
were presented to workshops, both in Sri Lanka and
overseas,

Bangladesh

THE CONTEXT

Bangladesh lies on the combined delta of the
Ganges, Brahmaputra and Megna rivers. The
density and poverty of its predominantly rural
population—currently more than 1,000 people per
square kilometer of arable land and growing at more
than 2.4 percent per year—exert enormous pressures
on the country’s natural resources.

Virtually all the 9 million hectares of cultivable
land in Bangladesh are already in use. Efforts to
increase agricultural production must therefore focus
on increasing yields and/or cropping intensity. Fach
of these approaches requires more and better
manzged irrigation. Currently, about a third of the
country’s cultivable area is irrigated to some extent.
Some 80 percent of this is served by motor-driven
shallow tubewells, deep tubewells and low-life
pumps. Major canals serve only 7 percent of the
irrigated area. The reinaining 13 percent is irrigated
using traditional manual techniques. It is believed
that the country’s use of irrigation could be more
than doubled, particularly through the increased use
of groundwater,

IIM's country program in Bangladesh faces a
somewhat different environment to that encoun-
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tered elsewhere. With irrigation relying so heavily on
small-scale technologies, the management of most
individual systems (of which there are hundreds of
thousands) is of necessity noncentralized. Each
pump system is, formally or informally, autono-
mous. As a result, there can be no single national
agency with both the mandate and the means to
manage the minor (non-canal) irrigation sector, The
prevalence of small-scale technology allows consider-
able scope for privatization, which has recently been
given a good deal of impetus by the market, the
government and donors. Privatization is leading to
increased local control, of both water deliveries and
water sources. It is also leading to pressure on
government agencies to redefine their roles and to
develop ways of facilitating turnover,

THE PROGRAM

IIMI’s program in Bangladesh focuses on the
management issues associated with the utilization
and expansion of irrigation systems in an increas-
ingly privatized environment, particularly in the
minor irrigation sector. This focus affords opportu-
nities to work with government agencies such as the

Bangladesh Water Development Board (BWDB)

International Irrigation Management Institute



and the Bangladesh Agricultural Development
Corporation (BADC) as they seck to change their
roles and to facilitate privatization and participatory
management. The program also interacts with
nongovernment organizations, which often cater to
the needs of groups traditionally outside the rural
power structure, such as landless laborers and
women. Lastly, it helps to identify opportunities and
problems in the market’s provision of irrigation
services. This inter-institutional approach, spanning
the different sectors involved in irrigation, fills an
important gap in Bangladesh.

IIMI has been working in Bangladesh since
1988. A consultative committee (with representa-
tives drawn from various ministries, agencies and
rescarch insticutions) works with the Institute’s
program in setting guidelines for program develop-
ment and reviewing past activities.

Before 1993, [IMI's field research in Bangladesh
was dominated by a collaborative project with the
International Rice Research Institute (IRRI) 2nd the
Bangladesh Rice Research Institute (BRRI). This
project had field components at three locations: (a)
the Ganges-Kobadak Irrigation System, a major lift
canal system operated by the Bangladesh Water
Development Board (BWDB); (b) the North
Bangladesh Tubewell Project (NBTP), also operated
by BWDB but using decp tubewells located near
Thakurgaon; and (c) tubewells under various forms
of management—private, rental and public—in the
Rajshahi Region. Some of this rescarch was com-
parative in nature, especially with regard to the
different types of tubewells used, while some would
be better described as action rescarch, specifically a
very successtul canal rotation experiment emphasiz-
ing user-agency interaction in the Ganges-Kobadak
System.

Other pre-1993 activities included inputs into a
joint project berween BWDB and the Bangladesh
University of Engincering and Technology (BUET)
on irrigation management, and a scrics of workshops
to assess training needs, conducted with BADC.
‘These workshops provided an opportunity for

Country Programs
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BADC's top managers to explore the implications of
their organization’s changing roles as the minor
irrigation sector becomes increasingly privatized. In
addition, a regional workshop on farmer-managed
groundwater irrigation systems was held in Dhaka.

ACTIVITIES IR 1993

In June 1993, an agreement was signed between the
Asian Development Bank, the Government of
Bangladesh and [IMI for a collaborative 2-year study
with the Ministry of Agriculture on privatization of
the minor irrigation sector. The study’s objectives
are to review the current status and impact of
privatization at the district and pump levels and to
identify future opportunities and constraints. A
study advisory committee was established and a field
research team, from the Bureau of Socio-Economic
Research and Training (BSERT) of Bangladesh
Agricultural University, was selected.

The team worked on refining the design of the
study, developing questionnaires and other research
tools and preparing for the deployment of field
researcaers to five districts around the country. To
reveal conditions that facilitate or constrain minor
irrigation development, the study districts were
chosen so as to represent areas which are cither
relatively advanced or underdeveloped in this respect.

During the year program staff worked with
BUET researchers on the design of a pilot program
to improve the management of surface irrigation
schemes. This was a follow-up to previous efforts in
this arca. Central to the pilot program are interven-
tions to increase the involvement of farmers in
tertiary-level operation and maintenance. The
implementation and effects of these management
changes will be studied during the spring and
mounsoon rice seasons of 1994,

In February, the research network on Irrigation
Management for Crop Diversification and the IIMI-
Bangladesh program organized a workshop in

57



IMT Annusal Report 1003 -

Dhaka on the theme of Ensuring Reliable Water
Supplies for Crop Diversification. Representatives
from nine countries attended. The papers presented
identified the similarities and differences in experi-
ences and strategies between countries. The 34
participants went on field trips to the Comilla,
Tangail and Mymensingh areas, which illustrated
some of the crop diversification issues prevalent in

Bangladesh.

The program contributed to training events
organized by BARC and BRRI on irrigation man-
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agement for crop diversification in rice-based
systems. In addition, follow-up work on the human
resource development activities of previous years was
done in association with [IMIs training unit. One
outcome of these activities is a paper on institutional

change at BADC, which will be produced shortly.

IIMI's memorandum of agreement with the
Bangladesh Government was renewed in 1993. The
future of the program was the subject of intensive
discussion with government officials, donors, and
senior IIMI management.

THE CONTEXT

India’s irrigation sector is one of the world’s largest
public-sector investments. An estimated 76 million
hectares or 46 percenc of the country’s arable land
now receives irrigation of some kind. The technol-
ogy used ranges from dugwells through deep
tubewells to innumerable tank and river diversion
systems.

The sector is performing far below potential. In
many large-scale systems, productivity is stagnating
or declining, leading to fears of a new food crisis at
the turn of the century. A recent World Bank review
points to poor planning and financial management
and to inadequate operation and maintenance as the
main causes of this mediocre performance.

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
lateer have conducted a considerable amount of field
research to understand management approaches and

performance in irrigation systems in four states—

Tamil Nadu, Gujarat, Uttar Pradesh and Bihar.

In Tamil Nadu, staff from Anna University, the Ir-
rigation Management and Training Institute, and the
Public Works Department have analyzed the perfor-
mance and main system management processes of the
Tamiravaruni Irrigation System. In Gujarat, similar
studies have been conducted in the Mahi-Kadana
Project by professionals from the Water and Land
Management Institute, the Institute for Rural Manage-
ment and the Irrigation Department. Research in Uttar
Pradesh has concentrated on the conjunctive manage-
ment of groundwater and surface water in the Madhya
Ganga Project, which is still under development. This
research has been conducted by scientists from the Uni-
versity of Roorkee, the Uttar Pradesh Water and Land
Management Institute and the Irrigation Department.
Finally, research in Bihar has focused on conjunctive
use in another unfinished project, the Eastern Gandak
Project. IIMI’s partners here have been the Bihar Col-
lege of Engineering, the Bihar Water and Land Man-
agement Institute and the Irrigation Department.

IIMI’s role has been that of catalyst, bringing
the various parties together in joint rescarch projects
and assisting in framing rescarch questions and
developing research methodologies. The Institute
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In India, a 3-year study on irrigation management turnover began in 1993.

has also provided strategic inputs where necessary,
linking the researchers to the larger international
research environment.

A further study on the Mahi-Kadana System
began in April 1993. This will study the impact on
performance of the new data collection system
successfully introduced to the scheme under the
previous project. The collaborating parters are the
Water and Land Management Institute and the
Water Resources Department of the Gujarat State.

A 3-ycar study on irrigation management
turnover in India began in October 1993. This
study will determine the kinds of turnover occur-
ring, develop a detailed understanding of the
processes and constraints involved, and evaluate the
impact of turnover, including its equity cffects.
Phase I will consist of a reconnaissance of policies,
programs and events, and will be carried out in six
states. Phase 11 will be a more detailed study, carried
out in two states only. This study is being conducted
in collaboration with the Indian Institute of Man-
agement, at Ahmedabad.

ACTIVITIES IN 1993

The four inicial collaborative research projects in

‘Tamil Nadu, Gujarat, Uttar Pradesh and Bihar

Country Programs

states were completed in
March and submitted their
final reports shortly thereaf-
ter. The recommendations
weie presented through
workshops to state irrigation
professionals and
policymakers. The reports
are now being revised and
synthesized so as to bring
out an [IMI-India country
paper highlighting the

rescarch findings.

Most of the projects’
findings were described in
IIMI's 1992 Annual Report. In the Madhya Ganga
Project, further research was conducted on a model
to determine the optimal allocation of surface warer
and groundwater for different cropping patterns.
This showed that if 15 percent of the area currently
cultivated to maize were to be used for rice instead,
the level of the water table, which is currently
declining, would stabilize, with no changes necessary
in canal operations. To i:uprove the conjunctive
management of groundwater and surface water, the
project has proposed a matrix organizational struc-
ture involving farmers and agency staff from ground-
water and surface water organizations.

The study on the conjunctive use of groundwa-
ter and surface water in the Eastern Gandak System
of Bihar showed that government statistics on the
areas irrigated by both surface water and groundwa-
ter are incorrect. In the sample areas, far less land is
irrigated with surface water than is supposed.
However, groundwater development is constrained
by the high cost of dicsel, poor maintenance and low
cfficiency. There is a strong local market in ground-
water. The institutional environment created by the
government fails to support either surface water or
groundwater usage effectively. (For a further discus-
sion of these results, see page 47).

The data collection procedure successfully
introduced and tested by the Gujurat team in pilot
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areas of the Mahi-Kadana System has now been
extended and adopted throughout the project area.
It serves as the basis for introducing a management
information system that will be used to test various
performance indicators. The data collected are

currently being entered on computers and processed.

The results obtained so far were discussed in a
workshop held in December. The project will
continue until May 1994,

The study on turnover was launched in Octo-
ber. A literature review was completed by the year’s
end.

Five members of the Indian National Commis-
sion on Irrigation and Drainage (INCID) visited
IIMI headquarters in February to understand its
global role and activities, interact with its scientists
and discuss the Institute’s future program in India.
They visited some Sri Lankan irrigation systems in

which participatory management is being imple-
mented.

A workshop on the future of collaborative
rescarch in Tamil Nadu was held in Madras on 29
March. The objectives were to obtain the views of
irrigation professionals, managers and policymakers
on the desirability of turther collaboration, and to
identify the priority areas and issues that could be
addressed. About 30 participants attended. One
outcome was the formation of a consultative group on
irrigation management research. This group will
coordinate future rescarch and encourage networking,

A paper on [IMI's potential contribution to
irrigation management research nationwide was
prepared by an external consultant. This will provide
the basis for further discussion with Indian political
leaders on the establishment of a long-term program
in the country.

Nepal

THE CONTEXT

Nepal is experiencing unprecedented changes in its

political and economic climate in general, and in its
irrigation sector in particular. Both are undergoing

increasing democratization and privatization.

The country’s eighth Five-Year Plan (1992-97),
produced by the National Planning Commission in
November 1991, states that nearly half ot Nepal's
population or an estimated 8 to 9 mi'lion people
now live below the poverty line and are deprived of
basic human needs. At the heart of the problem is
the fact that population growth has outpaced the
increase in food supply. Increasing food production
is therefore one of the plan’s key elements. The
country’s irrigation sector is expected to provide a
significant share of this increase.

Nepal's diverse terrain makes it difficult to have
a single-faceted policy towards irrigation develop-
ment. The potential for expanding the irrigated arca
lies mostly in the terai (plains), but there is also some
potential for further development in the hills, The
Eighth Plan emphasizes that, in both new construc-
tion and rehabilitation, efforts should be directed
towards medium- to small-scale irrigation systems.

The major national institutions involved in the
irrigation sector are the Department of Irrigation
(DOI), which undertakes infrastructure develop-
ment for medium- to large-scale systems, and the
Agricultural Development Bank of Nepal (ADBN)
which, together with various other institutions,
including international donors as well as national
agencies and nongovernment organizations, supports
small-scale irrigation development,
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Over 60 percent of Nepal's irrigated area is now
managed by farmers. In the past 5 years, both
government and nongovernment agencies have
provided strong support to farmer management and
to the process of management transfer. The govern-
ment is committed to increasing farmer participation
still further, and to the complete transfer of manage-
ment wherever possible. The objective of [IMI's
program in Nepal is to help the government achieve
these aims, which require considerable strengthening
of farmers’ organizacional capacities as well as the
reorientation of existing government agencies.

THE PROGRAM

IIMI established its program in Nepal by posting a
resident scientist to the country 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
[ncernational Fund for Agricultural Development

(IFAD).

Berween 1985 and 1989, 1IMI collaborated
with WECS in planning and implementing an

3

assaciations.

Country Programs

In Nepal, 1M continned o provide assistance to the development of water users’

extensive field research project in the hills. The
project showed that, although a high degree of
supervision was necessary to mobilize farmer partici-
pation at the outset, this resulted in stronger water
users” organizations and in farmers’ increased abilicy
to mobilize their own resources, leading eventually
to a reduction in operation and maintenance costs.
Most important was the fact that farmer involve-
ment in system rehabilitation led to more efficient
operations and better subsequent maintenance,

The lessons of the WECS project had important
implications for the DOI, which subsequently
requested [IMI to support and strengthen its own
initiative to improve irrigation management. [[MI
and the DOI identified several problem areas in
which [IMI could contribute, and a memorandum
of agreement between the two institutions was
signed in 1989.

A research project on increasing farmer partici-
pation in the management of the Banganga Irriga-
tion System began later that year and was completed
in 1992, The results are given in [IMI’s 1992
Annual Report. Several other irrigation systems at
various stages of the management turnover process
are now under research by [IMI. They include
systems at Rajapur, where a rehabilitation project
funded by the Asian Devel-
opment Bank (ADB) is
under way.

In 1990, IIMI began
collaborating with the ADBN
to document and evaluate
various irrigation projects
financed by the bank. This
activity was funded by the
Ford Foundation. The study
showed that loan repayment
was higher in projects where
farmers were effectively
organized than in those where
they were not. It also identi-

fied a lack of technical
support for the ADBN staff

61



FENYE g Roport oy

responsible for planning, designing and implementing
irrigation projects.

[n 1992, IMI began assisting in the develop-
ment of a database on Nepal's irrigation institutions
and systems. Funded by the Ford Foundation, this
work was conducted in collaboration with the
Workshop on Political Theory and Policy of the
Indiana University, USA and the Insticute of
Agriculture and Animal Sciences (IAAS) of the
Tribhuvan University, Nepal. Once completed, the
database will be made available to practitioners,
researchers and policymakers. In 1994, ic will be
transferred to an appropriate Nepali institution,
whose staff will be trained in its use.

In September 1992, a national workshop on the
role anongovcrnmcnr organizations (NGOs) in
irrigation development and management was
organized jointly by IIMI and ADBN. A quarter of
the papers were prepared and presented by farmers,
most of whom were leading members of well-
established water users” associations. This workshop,
and subsequent follow-up activities, were funded by
the International Labour Organisation. One out-
come of the workshop was the creation of a national
NGO irrigation network. In addition, IIMI’s
support has led to the formation of a confederation
of water users’ organizations from more than 10
districts in Nepal. Farmer-to-farmer training activi-
ties have also been strengthened.

ACTIVITIES IN 1993

A major activity at the start of the year was a review
of the IIMI program in Nepal. [IMI’s Director of
Rescarch headed the review team, which mer key
staff in collaborating government agencies and the
donor community. The outcome of the review was
that the [IM! program should broaden its activities
beyond those related to local management to
encompass arcas such as performance assessment, the
environmental impact of irrigation, gender issues in
irrigation, irrigation policy and che management of
public-sector irrigation. Several of the year's subse-
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quent activities may be seen as a transition towards
this broader role for the program.

Under the memorandum of agreement with the
DOL, IMI studied farmer participation and institu-
tional development processes in the Rajapur Reha-
bilitation Project. Rajapur is not a single system but
rather a complex network of systems, with a large
total command area of 13,000 ha, much of which is
already farmer-managed. The six existing water
users’ organizations have merged to form a single
contederated association to negotiate with the DO
on key rehabilitation issues and take over responsi-
bility for managing the network as a whole. This is
the first project in which the DOI and the ADB
have agreed to allow farmers’ associations to partici-
pate in the planning, design, construction and
operation of the rehabilitated systems. A project
management committee, consisting of the project
manager (from the DOI) and all the members of the
central farmers” commuiteee, has been formed and has
met several times. [IMI acts as process documentor
and is an official observer both at these meetings and
at those of the six water users” organizations. An
interim report regarding this activicy has been
submitted to the DOL.

The year saw the start of the much delayed
“district strengthening” activity. The aim of this
activity is to improve the quality of the support
provided by DOI district staff to farmer-managed
irrigation systems. Staff are trained to make an
inventory of irrigation systems for use in prioritizing
irrigation development projects for rehabilitation
and other services. The inventory serves as an input
into a geographic information system. This activity
is funded by the Ford Foundation, the
Bundesministerium fiir Wirtshaftliche
Zusammenarbeit (BMZ) and the International
Fund for Agricultural Development (IFAD).

Applying the inventory approach in a single
watershed within a small hill districe, the Institute of
Agriculture and Animal Sciences (IAAS) found more
than 200 farmer-managed irrigation systems.
Clearly, if assistance is to be provided on a broad
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scale, an inventory will be essential, both for identi-
fying those systems deserving priotity and for
monitoring the allocation and use of resources. For
two other districts, one in the hills and the other in
the plains, the first stage of the approach, consisting
of a reconnaissance survey, has now been completed.

During the year a consultancy group from the
National Irrigation Administration (NIA) of the
Philippines provided training to DOl staff in farmer
participation in irrigation development activities.
The eraining proved highly eftective 'n imbuing
participants with a stronger client orientation.

As a follow-up to the evaluation project with
ADBN, IIMI began activities to strengthen the
expertise of staft in the bank’s irrigation loan pro-
gram. Staff were assisted in assessing participatory
training needs, drafting terms of reference for
evaluation studies, and preparing manuals.

Continuing its work to strengthen the role of
NGOs, [IMI provided various kinds of assistance to
the development of water users’ groups, including
the provision of training for group leaders, the
establishment of a direcrory of water users’ organiza-
tions and the launching of a newsleteer for informa-
tion exchange among NGOs involved in irrigation
development and management. The training was

West Asia and Northeast Africa

Average rainfall is low virtually chroughout this
region, many of whose countries rely almost entirely
on irrigation for the production of food a:.d fiber.
The region is characterized by broad and fertile
floodplains and valleys, created by major rivers rising
in mountainous areas. Supplementary irrigation
using groundwater is also widely used. Human
populations crowd the better-watered arcas, the
carrying capacity of nonirrigated land often being
very low. In many systems, almost all surface water
resources have been caprured, so that better manage-

Country Programs

organized by the Center for Rural Technology, itself
a preminent NGO ar national level. The newsleteer
and directory were also initiatives proposed by

NGOs.

Work on the development of a database on
irrigation systems and institations continued, with
the number of irrigation systems included rising to
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Other activities in 1993 included the implemen-
tation of studies on performance assessment and
gender issues in a terai irrigation system. The
preliminary resules of the gender study are given on
page 49. [IMI helped develop a course on irrigation
management at the Institute of Engineering, where a
seminar series was also launched. The National
Planning Commission (NPC) invited [IMI to advise
its technical suppore commiteee in diafring che
Agricultural Perspective Plan. Also ar the request of
the NPC, IIMI drafted a project to facilitace plan-
ning and policy formulation through the establish-
ment of a database on irrigated agriculture.

At the initiative of [IMI and in collaboration
with NPC and DOV, a national consultative com-
muttee on irrigation management was convened.
The commiteee’s first task was to review and guide

the future activities of IIMI in Nepal.

ment of water is the only way forward. The increas-
ing use of pumped groundwater is lowering water
tables. Competition for water berween agriculture
and the region’s rapidly expanding major cities is a
major issue.

The countries in this region with a major
irrigation sector are Pakistan, Iran, Iraq, Syria, Egypt
and Sudan. [IMI has so far concentrated its activities
in Pakistan and Sudan. Initiatives are under way to
extend these activities into Egyp.
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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 agricul-
ture, which is the mainstay of the country’s
cconomy.

With a gross irrigated area exceeding 16 million
hectares, Pakistan ranks fifth in the world and third
among developing countries in the extent of its
irrigated land. In the Indus Basin it has the world’s
largest contiguous irrigation system, comprising over
60,000 kilometers (km) of irrigation canals and
more than 1.6 million km of watercourses and field
channels. The irrigacion infrascructure also includes
12,500 large public tubcwells, more than 275,000
small private tubewells and some 16,000 km of
surface drains.

Studies of the Indus Basin have suggested thac it
has one of the world's most favorable environments
for large-scale, intensive irrigated agriculture.
Pakistan is thought to be one of the few Asian
countries with a potential to substantially increase
the output of its irrigated sector and to exporr food
ir the 21st century. In stark contrast to this optimis-
tic assessment are the shortfalls in future national
food and fiber production needs—10 percent by
2000, 25 percent by 2013—predicted by the
recently published Water Sector Investment Plan.
The plan’s pessimisni is well founded: average yields
of the country’s major crops have stood still or
declined in recent years, and are in most cases less
than 50 percent of thosc obtained by other major
producing countries. The future productivity of
Pakistan’s irrigated agriculture is, then, subject to
uncertainty. At the heart of thic controversy is the
sustainability of irrigated agriculture as environmen-
tal problems, including salinity and waterlogging,
continue to thwart further productivity gains.
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In Pakistan, tubewells have become the Jarmers' response to
inadequate deiiveries of good quality canal water.

Good quality surface water is arguably che
scarcest, most valuable agriculeural resource in
Pakistan. Returns to investment in innovations that
will lead to its more productive, sustainable and
equitable use are bound to be high. However, as the
water sector plan recognizes, achieving Pakistan’s
ambitious targets depends critically on eliminating
the policy and institutional constraints that continue
to depress the performance of irrigated agricnlture.

THE PR2GRAM

HMT’s program in Pakistan began in 1986, when a
number of international staff members were posted
to Lahore.

Research activities were supported iniially by an
institutional development grant from the United
States Agency for International Development
(USAID), and later through specific project funding
from the Government of the Netherlands, the
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International Fund for Agricultural Development
(IFAD) and the Asian Development Bank {ADB).
During this early period, [IMI also collaborated with
the Agha Khan Foundation, which was conducting,
a rural support program in th= north of the country.

In January 1989, a project was launched with
the aim of minimizing waterlogging and salinity
through improved irrigation management. Initial
efforts went into collecting data on irrigation
practices and the quality of pumped groundwater.
During the second half of the project, management
innovations were tested at the distributary and
watcercourse levels of selected canal commands. In
addition, computer programs simulating trends in
salt and water balances over time were test.d, and
farmers” methods for dealing with sale buildup were
investigated.

In August 1990, the Government of Pakistan
approved a 3-year rescarch project to improve the
productivity of water resources in the remodeled
Lower Swat Canal and the newly constructed
Chashma Right Bank Canal systems of the North-
West Frontier Province. The project is exploring the
potential for introducing crop-based irrigation
operations to these largely supply-driven systems,
Funding for this project was allocated by the ADB
in January 1991,

In 1991, [IMI accepted responsibility for the
final 2 years’ technical assistance component of the
USAID-supported Irrigation Systems Management
Research Project, which had begun in July 1986.
This project aimed to strengthen national capacity
for research on irrigation management at both the
federal and the provincial levels, to contribute to the
more efficient use of land and water resources
through relevant research, and to improve the
effectiveness of existing irrigation infrastructure.
Some 12 sub-projects were undertaken by various
national agencies under this project. In inviting [IMI
to participate, USAID accepted that the Institute
would have its own research component in addition
to conducting technical assistance activitics.

Country Programs

This enabled 1IMI to continue its research on
the development of computerized management
support technology, which it had begun under the
institutional development grant. The technology was
used to predict the impact of different operational
and maintenance inputs on the objectives of equi-
table and reliable water distribucion. This research
had been identified by irrigation agency officials as
being particularly valuable for the frrigation Depart-
ment (ID). Hence, it is now a major focus for the
department’s collaboration with [IMI.

ACTIVITIES IN 1993

The project to mitigate the effects of salinization and
waterlogging ended in December 1993, It revealed
considerable inequity in the distribution of canal
water within distributary commands, compensated
in part by extensive use of groundwater by farmers,
Tubewell water is generally of lower quality than
surface water, potentially contributing to salinity
buildup in farmers’ fields. Research also showed that
farmers mitigated the effects of salinity on crop
production by using tubewell water to adjust the
frequency and depth of irrigation according to need.
Thesce efforts by farmers need to be supported by the
periodic provision of good quality groundwater to
flush the salt our of their fields. A model simulating
trends in salt buildup was also tested under this
project, the final year results of which are reported
on page 12.

Rescarch on management interventions to
improve canal system operations, conducted in
collaboration with the Punjab Irrigation Depart-
ment, was completed by the end of the year at most
locations. The exception is the Chistian subdivision
of the Fordwah-Eastern Sadiquia Canal System in
southeastern Punjab, where rescarch on the intro-
duction of the Irsigation Management Information
System (IMIS) continues, with modest support from
the Institute’s core budget. IMIS was installed in a
pilot area, using a participatory approach that closely
involved the Irrigation Department.
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In July, [IMI began working with the Centre
National du Machinisme Agricole, du Génie Rural,
des Eaux et des Foréts (CEMAGREF) of France on
a project to address issues relating to water markets.
The initial results of chis work are reported on page
33. Fieldwork was conducted mainly in the
Fordwah-Eastern Sadiquia Command Area.

During the second half of the year, the analysis
and interpretation of the program’s research data
were supported by a newly installed geographic
information system (GIS). Requests from collaborat-
ing institutions for services in this area are now
becoming increasingly frequent.

Research to improve the productivity of irrigation
water in the North-West Frontier Province continued
throughout 1993. In the Lower Swat Canal, the
introduction of crop-based irrigation operations in the
near futuie now scems unlikely, following the agency’s
decision to suspend the installation of gated outlets.

[IMI has conducted considerable research on the
circumstances surrounding this decision, and on its
management implications. This research is described
on page 35 of this report.

The main activities on the Chashma Right Bank
Canal included the computer modeling of hydraulic
conditions, an evaluation of water deliveries and
conveyatice losses, and a baseline study of cropping
patterns and farming practices. A workshop was held
in March to discuss the preliminary findings of this
study with representatives from the collaborating
agencies.

[IMTs role in providing technical assistance under
the Irrigation Systems Management Rescarch Project
came to an erd in June 1993. In April, a symposium
was held in Lahore at which the resules of this project
were presented and discussed. A final report has been
written and submitted to the donor, as welt as being
shared with all other interested parties.

Sudan

THE CONTEXT

Sudan is the largest country in Africa. [ts population,
estimated at nearly 25 million people in 1992, is
growing at 2.8 percent per year, outstripping growth
in the GDP. The agriculture sector is immensely
important to the country’s economy, accounting for
38 percent of the GDP and employing about 80
percent of the population. It is also a big export
carner, being virtually the country’s only source of
foreign exchange.

The total area of the irrigated subsector is about -
1.89 million hectares, or 27 percent of the country’s
total area under cultivation. The Gezira Scheme
alone occupies 0.882 million hectares. Other major
public-sector schemes are New Halfa (0.151 million
hectares), Rahad (0.126 million hectares) and the
Blue and White Nile schemes (0.269 million

hectares). There are five sugar cane schemes, with a
total command area of about 0.1 million hectares,

and many smaller but still significant public-sector
schemes.

The irrigated sector thus plays a major role
within the agriculture sector. It is a relatively secure
source of food, especially in times of drought. It is
also a major source of cash crops for sale in urban
markets and as exports. [t produces all the country’s
wheat and sugarcane, almost 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
were described in [IMI's 1992 Annual Report.

International Irrigation Management Institute
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In Sudan, irrigated

agriculture plays an important role in the economy of the conntry.
4 /) ly Y.

THE PROGRAM

[IMI's program in Sudan began in mid-1989, when
the Institute recruited an international staff member
to establish an office in Khartoum. In October of
that year a national policy workshop was organized
in Wad Medani to identify important issues for
collaborative research.

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 area was based
originally on the results of selected experiments
conducted at the Board’s pilot farm, but later the
scope was extended to cover new experiments on the
farm as well as in other areas of the scheme, so as to
obtain results that would be more broadly applicable.

A study of irrigation management and perfor-
mance in the Rahad Irrigation Scheme began carly
in 1991. The scheme is unusual in that 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 farmers in developing management
practices that will improve the efficiency and equity
of water deliveries. Work began in 1991 with the

Country Programs

monitoring of supplies at selected control points
along Major 5, a sub-main canal.

A study on the privatization of pumping
schemes on the White Nile has been initiated in
collaboration with the Advisory Unit of Agricultural
Corporations (AUAC) and the White Nile Agricul-
tural Corporation (WNAC). The objectives of this
study are to compare management under the
existing parastatal agency (WNAC) with that under
private companies and farmers. Six schemes have
been selected .or this purpose, two from each
management modc. In a further study, funded by
the International Fund for Agricultural Develop-
ment (IFAD), [IMI will train farmers and help them
form the necessary organizations to fulfill cheir
management responsibilitics.

[IMI is also 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 1993

In 1993, the program developed a new strategy for
future operations in Sudan. It will broaden its
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activities beyond the current focus on management
turnover, undertaking more research in areas such as
performance assessment. It will also devote more
cftorts to strengthening the naconal capacity for
research, management and policymaking in the
irrigation sector.

The team investigating the performance of the
Rahad Scheme presented the preliminary results of
its research on the scheme’s Major 5 canal. Although
overall water releases are close to crop water require-
ments, deliveries fluctuaced considerably among
individual reaches. Additional flow monitoring
exercises were organized for agency staff. Indicators
for the performance assessmenr of the whole system
were identified. A 3-year project has now been
approved and a steering committee established o
monitor implementation.

Under the study on the White Nile pumping
schemes, data were collected on wheat production
under different management modes during the
1992/93 cropping season. If resources allow, a larger
set of schemes will be covered during the 1993/94
season, so as to obtain a broader view of the produc-
tivity and sustainability of these schemes.

Several workshops were organized during the
year. These covered various topics, including the

Northwest and West Africa

planning requirements for new irrigation projects,
sustainable water supply and disposal, the problem
of sedimentation, and the management of the
agency-farmer interface in irrigation systems.

A national nertwork on irrigation management
was formed and six issues of its newsleteer were
issted over a period of 6 months.

Individual training activities included the provi-
sion of support to a number of Sudanese studenes
engaged in M.Sc. research. Field tours were organized
in Pakistan and Sri Lanka for the First Under-
Secretary of the Ministry of Irrigation and the Under-
Secretary for the Hydraulic Research Station,

The program submitted various reports for
review, including a background paper on the White
Nile schemes, a status report on the privatization of
agriculture in Sudan, a report on the performance of
the Gezira Scheme, an assessment of cconomic issues
surrounding cotton and wheat production in Sudan,
the evaluation of the Major 5 canal in the Rahad
Scheme, a study of the Nile River system and water
resource development in Sudan, and a comparative
study of irrigated crop production. Several project
proposals were written and submitted.

This region contains two contrasting agricultural
traditions. To the north of the Sahara lie the drylund
farming systems of the Maghreb, where irrigation was
practiced in ancient times. To the south, irrigation is a
relatively recent introduction, with major develop-
ment schemes being constructed in the post-indepen-
dence years across the West African Sahel. In both
cases the irrigated scctor is coming under increasing
pressure as populations rise, bringing about a rapid
increase in the demand for food.

Nigeria, with the region’s highest population, is
the most signiﬁcant irrigating country in West

Africa. [IMI’s current program for this subregion is
managed from an office in Ouagadougou, Burkina
Faso. Individual country projects are under way in
Rurkina Faso, Niger and Nigeria. Work in cach
country addresses issues related to a particular type
of irrigation system. A nerworking approach is used
to exchange experiences and disseminate results, In
Northwest Africa, Morocco is the country with the
most advanced irrigation technology and institu-
tions. Here [IMI has had a resident program, which
was temporarily suspended in 1993 owing to lack of
funding.
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Burkina Faso

THE CONTEXT

Burkina Faso is a landlocked Sahelian country of
274,000 square kilometers. Tts population of about
9.3 million is growing ac just under 3 percent a year.
Rainfall is unreliable, especially in che drier northern
arcas, and the irrigated sector assumes considerable
importance for tood security. Unlike its neighbors,
Mali and Niger, the country possesses no major
river, depending instead on streams in the upper
watersheds of the Volta, Comod and Niger rivers.

The development of irrigated agriculture began
in the 1960s around small storage reservoirs origi-
nally built to provide water for domestic use,
livestock and home gardens. There are many such
reservoirs in the country (nearly 1,100 according to a
recent survey) bue only a small number of them,
around 70, are thought to support irrigation systems
at present. The irrigated agriculture sector as a whole
is now estimated to cover about 16,000 ha, a modest
arca compared to the 3 million hectares covered by
rain-fed agriculture, and only a tenth of the rtoral
area that could be irrigated.

Irrigacion schemes range from tradidional valley-
bottom systems with basic infrastructure and little or
no means of water control to schemes with relatively
sophisticated infrastructure ensuring total water
control. The lateer type includes some village
schemes.

There is no formal irrigacion bureaucracy in
Burkina Faso. Responsibilities in the irrigated
agriculeure sector are divided among a number of
institutions belonging to cither of nwo ministries, the
Ministere de P'Eau (M-EAU) and the Ministere de
Agriculeure et des Ressources Animales (MARA).
M-EAU sets national water resources policy and
constructs and rehabilitates irrigation schemes,
usually through che parastaal Oftice National des
Barrages et des Aménagements Hydro-agricoles

Country Programs

(ONBAH). MARA supervises the use of irrigation
facilities through its Centres Régionaux de Promo-
tion Agropastorale (CRPAs). Additional support for
the promotion of farmers” organizations is provided
by the Service Provincial de I'Organisation et de la
Formation Professionclle des Producteurs

(SPOFPD).

Like many other countries, Burkina Faso has
adopted a policy to transfer responsibility for the
management of irrigation to farmers.

THE PROGRAM

IIMI's program in Burkina Faso aims to strengthen
the ability of national institutions to improve and
sustain the performance of small-scale reservoir-
based village schemes.

[IMI currently acts as the executing agency for a
4-year technical assistance project funded by the
African Development Bank (AfDB) and executed
under the auspices of M-EAU. The project began in
April 1991, TIMI 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. Five representative
village systems on the country's central plateau were
selected for detailed study under the project, namely
Mogtédo, ltenga, Savili, Dakiri and Gorgo.

The project has three principal components:
research, professional development and information,

ACTIVITIES 1% 1993

Under the rescarch component, diagnostic studies in
the five village systems continued throughour the
year, Activities included acquiring and updating



basic information on the
physical infrastructure and
organizational arrangements
of cach system, studying the
supply and storage of water,
assessing practices relating to
water conveyance and
distribution as well as to on-
farm irrigation, and review-
ing the institutional and
legal context of irrigation
development and manage-
ment. The results of chis
work are reported in detail
on page 29 and 44.

An annual progress report and a mid-term
synthesis report were prepared and submitted to the
donor, the coordinating committee and partner
organizations. Several papers for national workshops
were also prepared.

The year was a busy one for the project’s
professional development component. The program
continued to support the research of one doctoral
student and to provide on-the-job training to two
young engineers. In addition, seven students at
different stages of their university carcers prepared
theses or project reports based on field rescarch
carried out on IIMI’s study schemes. The rescarch
topics included on-farm water management in the
Mogtédo Irrigation Scheme, economic analysis of
irrigated rice cultivation in Burkina Faso, the role of
women in the Dakiri Irrigation Scheme, and the
hydraulics of the Gorgo Irrigacion System.

In collaboration with the regional technician
training school, the Ecole Inter-Erats des
Techniciens Supéricurs de I'Hydraulique et de
I'Equipement Rural (ETSHER), the program
organized two 2-week training courses for agency
field staff, the first in January and the second in
December. The courses aimed at improving the
technical and management skills of the 20 agency
staff who participated in each of them.
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In Burkina Faso, only a tenth of the available land has been irrigated.

The program also sponsored the participation of
two middle-level technicians in a 10-week training
course on Water Management in the African
Context, organized by ETSHER and the Centre
National d’Erudes Agronomiques des Régions
Chaudes (CNEARC) at Montpellier, France.

A 3-day national seminar on problems and
prospects for irrigation development in Burkina Faso
was organized in February. Nearly 100 participants
attended. The principal topics discussed were: the
challenges and constraints facing the secior; the
definition of an appropriate technical, institutional
and legal framework to support turnover and self-
management; and the residual responsibilities of the
state. Twelve papers were presented, a series of
recommendations was formulated and the event
culminated in a lively dinner-debate. The workshop
proceedings were published shortly after the event.

A 1-week study tour of irrigation systems in
Burkina Faso was organized in October for a group
of 15 farmers and agency field staft.

Under the project’s information component,
1,000 copies of the third issue of the bilingual
(French-English) West African Irrigation Neowork
Newsletter, devoted to irrigation in Nigeria, were
produced. The fourth issue is in preparation.

International Irrigation Management Institute



Issues 1 and 2 of a national language newsletter
on irrigation and the environment, Namanegdzanga,
were produced in February and November, respec-
tively. These 12-page and 16-page issues had a print
run of 1,200 copies cach and contained articles in
two national languages—Mooré, the most widely
spoken nadional language, and Gourmantché, Use of
the latter language enabled che articles concerned o
be read by farmers at the IIMI field site in the region
of that name.

In 1993, the program'’s single project passed its
halfway mark. The excernal mid-term review,
commissioned by the donor, evaluated its achieve-
ments and suggested future directions. A response to
the evaluation report is being formulated in collabo-

ration with the Coordinating Commiteee. The
program was also visited by HIMU's External Program
and Management Review Panel in November.

Building on the knowledge gained through field
rescarch, the program has begun addressing policy
issucs. The most urgent of these concern security of
land tenure, the sharing of responsibilities benween
the state and the farmer in the context of manage-
ment turnover, and the creation of conditions
conducive to the formation of effective and viable
farmers” organizations. The February national
workshop proved a particularly effective forum for
conveying the importance of these issues to key
players in the country's irrigation sector.

Niger

THE GONTEXT

Vast, landlocked and arid, Niger possesses limited
potential for expanding rain-fed agriculeure. Wich its
population rising by 3.3 percent a year, the counery
must make improved use of its scarce water and land
resources for irrigation it ic is to reach its goal of food
self-suthiciency. Current estimates place the irrigation
potential of Niger ac 270,000 ha, of which around
30 percent (81,000 ha) are being exploited ac
present. Irrigated production represents roughly 10
percent of the total agricultural ouepu.

Recurrent droughts aic only partially offsee by
the presence of several major sources of surface
water. The mose important of these is the Niger
River, which flows for over 550 km through the
southwest of the country. Most of the country’s
modern irrigation schemes, with total wacer control,
are found along its banks.

The size of MNiger's irrigated perimeters ranges
considerably, from a few hectares to several thou-

Country Programs

sand, with the average size along the Niger River
estimated at 200 ha. There are currently more than
30 irrigation schemes of this kind, covering over
7,500 ha. Development of these schemes costs an
average of US$24,000 per ha and rehabilitation
approximately US$4,800 per ha. Benween 1987 and
1990, nearly 40 percent of the schemes with full
water control were rehabilitaced, thanks to major
funding from several donors. Most schemes practice
double-cropping, of rice, with average vields now
reaching 5 tonnes per ha per scason (i.c., 10 tonnes
per year)—high by African standards.

Farmers are shouldering an increasing share of
the burden of organizing and supporting irrigated
production as the government and donors steadily
reduce their involvement in irrigaced agriculrure.
However, the support provided to farmer-managed
irrigation could be greatly improved: Farmers have,
until recendly, been forced to form cooperatives, yet
these have no legal status. Cooperatives now orga-
nize the supply of tarm inputs, water distribution
and irrigation system naintenance. They also

n



b Niger. researchers mude significant progress in diagnostic

rescarch ar thice irvwgation schemes,

market farmers” produce, but in so doing must set
aside a proportion of the profits to invest in inputs
for the next season, since they cannot legally obrain

credit.

Frequently under pressure from the very same
donors that in the past promored irrigation develop-
ment, the Government of Niger is being told to
reduce its role in chis area, as well as in irrigation
management. While farmers aceepe chis reality they
are finding, it difficult to fill the void lefe by the stare.

THE PROGRAM

[IMIs progrant in Niger consists mainly of a single
project supported by the African Development Bank
(AfDB). The objectives of this project are to identify
ways of reducing operating costs, diversifying crops

12

and generally improving management in farmer-
managed irrigation schemes along the Niger River.
"The projectalso pays special attention to the role of
women in irrigated agriculture, and to the environ-
mental eftects of irrigadon. Tt works under three
national ministries: the Ministere de PAgriculture et
de PElevage (MAG/EL); the Ministere de
Hydraulique et de 'Environnement (MFE) and
the Ministere de I'Education Nationale, de
I'Enscignement Supéricur et de la Recherche (MEN/
SR). There are four nadonal partners: the Office
National des Aménagements Flvdro-Agricoles
(ONAHA), the Institur National de la Recherche
Agronomique du Niger INRAN), the Geénie Rural
(GR), and the University of Niamey (Faculté d°
Agronomie). A seven-member committee steers and

coordinates project activities,

The parastatal ONAHA is currentdy undergoing
radical reorganizadon. Although the final outcome
remains uncertain, it will probably relinquish its
roles in irrigation construction and rehabilitation to
tocus exclusively on providing support services to

cooperatives (see page 31).

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

ACTIVITIES IN 1993

During the year, the program made significant
progress in its diagnostic rescarch ac all chree
schemes. The inidal findings of this research were
given in [IME's 1992 Annual Report. Throngh the
more detailed studizs now being carried ou i is
becoming increasingly apparent that the schemes’
major constraints center round management ar the
perimeter level and the organization of cooperatives,

Rescarch has also revealed the competition
berween rain-fed and irrigated agriculture, As in

International Irrigation Managemen? Institute



neighboring Burkina Iaso, farmers usually give
priority to their rain-fed crops, leading to incflicient
irrigation operations. A major fucure thruse of the
program will be to develop solutions to this basic

constraint.

Annually, the program hosts a number of
students rescarching various topics under the joint
supervision of university and project staft, Most
students examine in more detail issues arising from
the diagnostic rescarch undertaken by the project.

One such topic, the role of women in irrigated
agriculture, evolved into a v-month core add-on
project funded by the HMI Gender Program. This
project undertook further analysis on gender pat-
terns in the organization of irrigated agriculture and
irrigation management (see page S0). Tealso exam-
ined links between the performance of irrigation
systems and gender relations in society. An addi-
tional output expected from the project is the
identification of the gender-refated training and
information needs of government and
nongovernment organizations working in Niger.

In mid-1993, the project conducted three 1-
week courses for a total of about 50 ONAHA
perimeter directors, The courses were held in
Niamey, Birni n'Konni, and Tillabery. Special
emphasis was placed on the provision of beteer
support and advisory scrvices to cooperatives. At one
of the courses a professor of rural sociocconomics at
the University of Niamey presented preliminary
findings on the roles of women in irrigated agricul-
ture. These findings were derived from the gender
studies mentioned above.

Four I-year grants arc available to send young
engineers to the regional Ecole Inter-Frats des
[ngénieurs de 'lquipement Rural (EIER) in
Ouagadougou for turther training. One engineer
who completed his training in 1993 subsequently
chose to undertake more tield work with the 11M1
project. Two other candidates were recently selected
and enrolled in the same program.,

Country Programs

A 2-year research grantis available o an engi-
neer, researcher or teacher at the University of
Niamey's Faculty of Agronomy to work with the
HMI project on issues of mutual interest. A 1-year
rescarch grant was recently awarded to the project’s
soil sciendist. This will enable him to move from
half- to tull-time sabbatical status, providing an
opportunity to complete research on soil ferdilicy and
salinization.

In 1993, the project hosted a visit from HMI's
program in Nigeria, whose staft wished to study
organizational aspects of the Saga Scheme. It also
provided training to visiting engincers studving at
EIER and a group of engineers visiting from Guinea,
Lastly, the program hosted a Nigerien student in
agricultural economics from Purdue University, who
undertook tield rescarch for his M.Sc. thesis, on the
cconomics of rice-based rotations in Niger. This
student was sponsored by the West Africa Rice
Development Association (WARDA) and funded by
the AfDB.

The program sent its training officer on a 2-
month course in France w strengthen his skills in
organizing training activities. Other statt members
will continue to benefit from short-term training
courses in the future,

A turther issue of the West African Irrigation
Nenwork Newsletter was published in French and
English. This newsleteer is a copublication with the
Burkina Faso country program. The Niger program
mects half the costs of publishing and periodically
contributes articles. The project also prepared
various technical reports. Students from the Faculty
of Agronomy at the University of Niamey, and at
least one faculty member, produced several reports
with project support and under project staff supervi-

slon.
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Nigeria

THE CONTEXT

THE PROGRAM

Nigeria has more irrigated land and greater potential
for irrigation expansion than any other West African
country. About 90 pereent of its irrigated area
consists of traditional irrigation systems and 10
percent modern,

Public-sector irrigation development and
management are the responsibility of the country’s
I'1 River Basin Development Authorities (RBDAs).
When they were ercated, in 1976, these parastaral
agencies of the federal government were given
responsibility for all agricultural production activities
within their designated river basin area.

In 1987, the Government of Nigeria adopted a
policy to commercialize public-sector irrigation, as
part of a broader package of reforms undertaken in
the context of structural adjustment. While the
government continues to provide funds for the
development of irrigacion infrastructure, the cost of
services provided by the RBDAs is no longer
subsidized but must be borne by the beneficiaries.

This policy entails far-reaching changes, includ-
ing institutional reorganization, legal reforms and
the development of users” organiz..zions. Increas-
ingly, responsibilities for operating and maineaining
systems are being shared between 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
opportunitics both to study the process of change
and to provide inputs from experiences clsewhere
that will help to guide thar process and ensure its
successtul outcome.
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[IM! ¢stablished 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 manage-
ment of public-sector irrigation. It works in collabo-
ration with the Hadejia-Jama'ara River Basin
Development Auchority (HJIRBDA). The collabora-
tive rescarch forms part of the Kano River Irrigation
Project (KRIP), and is funded by the Ford Founda-
tion.

The action rescarch undertaken by the program
in support of turnover in KRIP will be used as a
model o 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 ocher resources. 1IMI staft
work closcly with FIJRBDA and KRIP to create the
legal basis for joine management and to develop
procedures for the formation of water users” associa-
tions. Special attendon is devoted to the collection of
water charges, with the aim of increasing the success
rate in this area. Data are collected at three pilot sites
in the head, middle and rail sections of KRIP on the
socioeconomic status of farmers, on the crops they
grow, their access to warer, the moisture status of
soils and growing crops, and the development and
activities of water users” associations. This project is

now in its second phase.

ACTIVITIES IN 1993

During the year, IIMI continued its studies in
KRIP. HJRBDA is now providing strong institu-
tional support for the formation of water users’
associations. The authority has established units
both ar its own headquarters and within KRIP to
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In Nigeria, IIMI continues its studies in the Kano River

promote and support new associations. It has also
established a review committee to monitor the units’
activities. Staff have been assigned to promote
associations in the project area. The Board of
HJRBDA has confirmed its support for these
activities. In some cases, users’ associations are now
officially registered; in others, an agreement between
the association and the agency on the sharing of
responsibilities has been signed.

The associations formed at the three pilot sites
have led to various physical improvements to the
system, better hydraulic performance, a higher
collection rate for water charges, shorter irrigation
times and increased crop area. These findings are
discussed in more detail on page 40.

Activities are now under way to gain a beteer
understanding of the water distribution system at
the pilot sites. Measurements are being made at 51
inlets on seven distributaries and sub-distributaries.
This exercise will continue until the end of the
1993/94 dry season. The results will throw light on
the efficiency of operations under the new manage-
ment arrangements. [t is important that the crucial
relationship between the agency and the associations
gete off to a good start.

Country Programs
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Irrigation Project.

An imporrtant issue facing the future of the
program is how water users’ associations can be
created and sustained in areas where irrigators do not
own the land they cultivate, This isstie has been the
subject of discussion with policymakers during the
year.

A study of fadama irrigation systems was
launched during the year. Fadamas are depressions
used for irrigated rice in the rainy season and for
grazing livestock in the dry season.

The program’s activities have led to considerable
spin-off, including initiatives to start water users’
associations in other systems, both within and
outside KRIP. This spin-off is described on page 41
of this report.

In collaboration with the Horin University, [IM]
organized a national seminar on Irrigation Research
Priorities in Nigeria, held ac Kano in April 1993.
The seminar reconinended that a national irrigation
rescarch network be set up to disseminate rescarch
results and other relevant information among its
members. The proceedings of the seminar were
published in June.
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Latin America and the Caribbean

This region of the developing world contains
abundant, well-watered land. The arca under
irrigated agriculture in Latin America is about 16
million hectares, which is about 8-10 percent of the
total irrigated arca in developing countries. The
major irrigation countrics of this region are Mexico,
Brazil, Argentina, Chile, Peru, Cuba, Ecuador and
Colombia.

IIMI's operations in Latin America are at an early
stage. Guidelines for the development of a program
were established following an exploratory mission in
1991. In 1993, further progress was made in building
a program in accordance with these guidelines.

In Colombia, a -month study on management
transfer is now unde: way. The study is comparing
the performance of two irrigation systems - Cocllo
and Saldaiia - before and after turnover. It is also
studying the results of turnover in cight other
systems in which it has already taken place. Prelimi-
nary results are reported on page 43.

In Chile, an irrigation official of the Irrigation
Department, Ministry of Public Works was con-
tracted to write a report describing the management
transfer process in that country. The report has been
submitted and is now being reviewed by [IMI,

CAPACITY BUILDING

IIMT's capacity building activities are designed to
strengthen national irrigation management and
rescarch. They are of two major kinds—training and
information.

MANAGEMENT TRAINING

Since 1990, HMI has participated in a joint program
with the Deutsche Stiftung fur Encwicklung (DSE)
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The year also saw preparations for the start-up of
collaborative research in Mexico. Following two
missions to that country in July and October, memo-
randa of agreement were signed with two national
partner institutions, the CP (Colegio de
Postgraduados) and INIFAP (Institutuo Nacional de
Investigaciones Forestales y Agropecuarias). The main
theme of this rescarch will be management turnover,
but in the case of INIFAP other themes will be
pursued as well. A research agenda for 1994 has been
developed with both institutions. The Centro
Internacional de Mejoramiento di Mais y Trigo
(CIMMYT) has agreed to provide an administrative
“umbrella” for [IMI staff involved in Mexican
activities. Efforts are under way to hire an Irrigation
Specialist to be posted to Mexico in early 1994.

Several publications appeared in Spanish and
were distributed during 1993. They include the
Consultancy Report of 1992 that established the
program’s guidelines, FMIS Newsletter Nos. 11 and
12, lIMI Review Vol. 6 No. 2 and Vol. 7 No. 1,
and the Proceedings of a Workshop on Farmer-
Managed Irrigation Systems, held ac Mendoza,
Argentina in 1991. Other publications were ear-
marked for translation in the near fucure.

designed to upgrade the skills of irrigation managers
in four countrics of Southeast Asia: Indonesia,
Malaysia, the Philippines and Thailand. Over the 4
years of the program nearly 20 events have been
held, involvirg some 500 participants.

IIMI’s major contribution has been to provide a
program coordinator to work with the DSE project
Icader in planning and implementing the program.

g g the prog
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This has involved an annual meeting to select
subjects, locations and formats for the year’s events,
choose participants and resource persons for each
event, and draft the detailed specifications of the
subject areas to be covered.

Since the beginning of the program, about 17
international staff members of [IMI have partici-
pated actively at a DSE/IIMI event. The synthesis of
ideas emerging from several of these events has been
of considerable benefit vo [IMI.

Five events were held in 1993. One was at
national level, an Indonesian workshop on diagnos-
ing training needs and designing training and
teaching programs for irrigation management. The
other four were all regional events. The first was a
workshop on the rehabilitation and modernization
of irrigation systems. This was an intensive interac-
tion with experienced senior managers. The outpur
from this was used to define the content of the
second event, which was a regional course on the
same subject. The other two regional events were a
training course on the assessment of irrigation
performance, and a workshop on the institutional
framework for irrigation management.

The program.is now approaching its end. No
further events will be held in 1994, which will be
devoted primarily to evaluation. Preliminary cvaiua-
tions after cach event suggest a high level of satisfac-
tion on the part of participants from all four coun-
tries.

During the year, the management training
program in Malaysia concluded based on which a
publication titled * Irrigation Management Training
for Institutional Develepment: A Case Study from
Malaysia™ is in the process of publication. [IMI has
been involved in Malaysia since 1989, when the
Department of Irrigation and Drainage (DID)
requested the Institute’s assistance in a comprehen-
sive review of its approach to management. Based on
the Malaysia experience, similar exercises were
initiated in Bangladesh and in Sudan.

Capacity Bullding
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IIMT’s participation in a collaborative training
program and a conference organized by the Interna-

tional Rice Reszarch Institute (IRRI) during 1993
opens up pessibilities for collaboration with IRRI in
training practitioners and mangers in improved
management of irrigation.

In addition to the organizational activities
mentioned above, training courses for irrigation
professionals, regional and international workshops
and conference have bheen carried out as a means for
professional development.

In Tamil Nadu, India, IIMI facilitated a
workshop in 1993 aimed at bringing together
representatives from government water resources
management agencies and research institutions.

INDIVIGUAL TRAINING

In the area of individual training, [IMI hosted 30
fellowships and scholarships whose details are given
in Annex III. These training activities were carried
out in several countries including Sri Lanka, Paki-
stan, Burkina Faso and Nepal.

CCLLABORATIVE RESEARCH ACTIVITIES

IIMI works to strengthen national research institu-
tions by tailoring collaborative research activities in
the tield. These collaborative studies are a key
element in [IMI’s training activitics.

In 1993, collaborative research activities were

initiated in several countries, some examples of
which are given below.

n
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AGREEMENTS AND RESEARCH CONTRACTS

Organization

Bangladesh

Bangladesh Agricultural Research Council
(BARC)

Ministry of Agricultur.

France

Centre National du Machinisme, du Genie Rural,
des Faux et des Foréts (CEMAGREF), Montpellier

India

Indian Institute of Management, Ahmedabad

Water and Land Management Institute
(WALMI), Gujarat

Malaysia

Muda Agriculture Development

Authority (MADA)

Nepal
Irrigation Management Systems Studies Group
and Institute of Agriculture and Animal Sciences

Hydro-Engincering Services and Nepal Consult (P) Ld.

Hydro-Engineering Services and Nepal Consult (P) Led.

| Purpose

To renew memorandum of agreement with BARC
for IIMI to operate in Bangladesh.

To collzborate on a study of Minor Irrigation Privatization.

To collaborate on five-year research on:
(1) Decision support for canal operation and
maintenance,

(2)  Economical analysis methods and tools for irrigation
management.

(3) Monitoring of environmental and agricultural
changes in irrigation systems through the use of
GIS Remote Sensing, Data-Bases.

To jointly carry out a study of irrigation management
transfer in India,

To develop a management information system for
performance monitoring in Mahi-Kadana System,
Gujara, India.

To carry out a Collaborative Program on Management
Innovations and the Performance of Irrigated Agriculture.

To conduct an irrigation resource inventory in
the Northeast portion of Tanahun District using the
methodology developed by IIMI-Nepal.

To conduct an inventory study of irrigation systems in
the Marshyangdi River Catchment of Lamjung District.

To conduct an inventory study of irrigation systetns in
the Babai River Catcliment of the Dang District.

Center for Rural Technology To conduct farmer leaders’ training on organizational
procedures and processes in order to establish water users
based NGOs.
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Organization

Center for Rural Technology

NGO Forum

Hetherlands

International Institute for Infrastructural, Hydraulic
and Environmental Engineering (IHE) and International
Institute for Land Reclamation and Improvement (ILRI)

Fakistan

Water and Power Development Authority
(WAPDA), Lahore

Philippines
NIA Consult

Sri Lanka

Agrarian Research and Training Institute

Agrarian Research and Training Institute

Land Use Policy Planning Division

Irrigation Department

Institute of Computer Technology

Sudan

Ministry of Irrigation and Water Resources

Purpose

To organize the directory of water-user-based NGOs in
10 districts.

To publish on a quarterly basis for one year, a newsletter
that will serve as the information media for the promotion
of water-user-based NGOs.

To carry out a five-year collaborative program entitled
“Research Program on Irrigation Performance.”

To participate in the six member Umbrella Technical
Group for developing an integrated research plan for the
Fordwah Eastern Sadigia (South) Irrigation and Drainage

Project.

To conduct a study tour for five DOI, Nepal Engineers
in participatory management and irrigation resource
inventory as part of the District Strengthening Project.

To carry out data collection and analysis for monitoring
and evaluation of the Participato:y Irrigation System
Management Policy.

To undertake the component of Land Development and
Settlement, Infrastructure and Socioeconomic conditions
of the KOISP ImpactAssessment Study.

To undertake the preparation of a land plan for
Huruluwewa and Nilwala watersheds under the SCOR
Project.

To provide technical assistance to Irrigation Research
Management Unit, SLFO Project.

To establish the nature of current accounting and
budgeting systems and its problems,

To renew memorandum of agreement between 1IMI
and the Government of Sudan.

Capacity Building
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WORKSHOPS AND CONFERENCES organized or co-organized workshops and confer-

ences in several countries including Sri Lanka,
Workshops and conferences contribute towards the Burkina Faso, Sudan, Pakistan and Nepal. The
exchange of information and ideas between coun- Institute was also represented ac several workshops
tries on new thinking and current experiences in the  and conferences organized by other institutions. The
field of irrigation management. In 1993, [IMI details of these events are given below.

WORKSHOPS AND CONFERENCES ORGANIZED OR C0-ORGANIZED BY 1Ml

in Burkina Faso?)
(co-organizers: Burkina Faso Ministry of Water and Burkina Faso
Association of Management)

Third Progress Review and Coordination Workshop of the IMCD 8-11
Research Network (co-organizers: BARC and BAU) February
Irrigation Management Improvement Project: Mid-Project Review 10-11
and Planning Workshop February
(co-organizers: HR Wallingford, U.K. and Irrigation Department, Sri Lanka)
Irrigation Management in the Fordwah/Eastern Sadiqia Area 15
February
Crop-Based Irrigation Operation Project 14-15
(co-organizers: 1IMI-Pakistan and Asian Development Bank) March
From Farmers’ Fields to Data Fields and Back: A Synthesis of 21-26
Participatory Approaches to Resource Information Systems March

(o»zanizers: 1AAS/1U/Ford Foundation/IIMI/ILO/UNDP)

Improving Irrigation Operation and Maintenance through 30

Decisikn Support Technology March
Irrigation System Management Research (ISMR) Symposium 11-13
(co-organizers: Government of Pakistan and USAID, Islamabad) April
Decision Support Systems for Improved Irrigation System and 21-22 April
Water Resources Management 26-27 April
(cosponsors: IIM1-Pakistan and CADSWES)

10th International Irrigation Symposium—Water Berlin Congress 93 29-30
(organizer: German Association for Water Resources and Land April

Improvement (DVWK), co-organizers: World Bank, FAQ, ICID and 1IMI)

Title S | o Db
Le Management de ['Irrigapion {Training Course on Irrigation 4-16
Management (co-organizer: ETSHER, Ouagadougou, Burkina Faso)} January

Quel Environnement pour le Développement de I'lrrigation au 1-3

Burkina Faso? (What Context for the Development of Irrigation February

Locaton

Ouagadougou,
Burkina Faso

Ouagadougou,
Burkina Faso

Dhaka,
Bangladesh

Waikka])
Sri Lanka

Bahawalnagar,
Paksitan

D.1.Khan,
Pakistan

Rampur, Chitwan,
Nepal

Faisalabad,
Pakistan

Lahore,
Pakistan

Lahore,
Peshawar,

Pakistan

Betlin,
Germany

80 International irrigation Management Institute




At i cmr

M Ansal Report 1003

Title
Training Program for Office National des Amenagements

Hydro-Agricoles (ONAHA) Perimeter Directors on
Irrigation Management

Workshop on Performance Assessment of Rahad Irrigated Scheme

DSE/IIMI Workshop on Diagnosing Training Needs and Designing
Training Programs for Irrigation Management in Indonesia

DSE/IIMI Workshop on Majagement of Rehabilitation and
Modernization of Irrigation systems

DSE/IMI Workshop on Planning, Monitoring and Evaluation
of Irrigation Performance

Workshop on Use of Computer Models as Decision Support Tools in
Operation and Management of Irrigation Systems: Sti Lanka Experience
(organizers: IRMU/IIMI)

Workshop on Training Needs Assessment and Organizational Constraints
Assessment

Planning Workshops on Shared Control of Natural Resources

DSE/IIMI Course on Management of Rehabilitation and
Modernization of Irrigation Systems

Workshop for Delivery of Training Needs Assessment and
Organizational Constraints Assessment (TNA) Results

Workshop on Catchment Management Study and Study on Performance
Monitoring of the Automatic Flow and Water Level Downstream
Control Strqctures (organizers: IRMU/IIMI)

Workshop on Strategic Plan and Medium Term Research
Program of IRMU

DSE/IIMI Workshop on Institutional Framework for the
Management of Irrigation

DSE/IIMI Course on Training Materials for Irrigation
Management Systems.

Information Techniques for Improving the Management of Water in
Lirigation Schemes (organizers: IMI/CEMAGREF/IMTA)

Le Management de I'lrrigation (Training Course on Irrigation Management)
(co-organizer: ETSHER, Ouagadougou, Burkina Faso))

Date
14 June
02 July

19-20

June

21 June
25 July
5-9
July
12-30
July

15-16
July

7-19
August

23 Sep. -
25 Oct,

4-22
October

23-28
October

26
October

28
October

1-5

November

19 November
17 December

6-10

December

6-18

December

lom‘t_.‘lon‘ 7

Niamey,
Birni N'Konni,
Tillabery, Niger

Wad Medani,
Sudan

Yogyakarta,

Indonesia

Manila,
Philippines

Baguio City,
Philippines

Galgamuwa,
Sri Lanka

Wad Medani,
Sudan

Colombo,
Huruluwewa,
Anuradhapura,
Morawaka, and Galle,
Sri Lanka

Chiang Mai,
Thailand

Wad Medani,
Sudan

Colombo,
Sri Lanka

Colombo,
Sri Lanka

Chiang Mai,
Thailand

Chiang Mai,
Thailand

Colombo,

Sri Lanka

Ouagadougou,
Burkina Faso

Capacity Bullding
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Title Date Location

Training Program on Research Methodology 13-17 Galgamuwa,

(organizers: IRMU/IIMI) December Sri Lanka

SELECTED WORKSHOPS AND CONFERENCES AT WHICH 1IMI WAS REPRESENTED

Workshop on Mahaweli Restructuring Project 20 Colombo,

(organizer: Ministry of Lands, Irrigation and Mahaweli Development) May Sri Lanka

Asian Regional Symposium on Maintenance and Operation of 24-26 Beijing,

Irrigation and Drainage Schemes for Improved Performance May China

(organizers: HR Wallingford, UK, DFA/MWR/PRC)

Workshop on Inland Valleys Research in Sub-Saharan Africa 8-10 Bouake,

(organizer WARDA) June Cote d’Ivoire

Les zones humides au Burkina Faso (Wetlands in Burkina Faso) 30 June — Ouagadougou,

(organizer: TUCN) 02 July Burkina Faso

Anr.ual General Meeting and Seminar of Sri Lanka Agricultural 12 Peradeniya,

Economics Association June Sri Lanka

Fourth Annual Common Property Conference 16-19 Manila,

(organizer: IASCP) June Philippines

The American Society of Agricultural Engineers’ Summer Meeting 203 Spokane,

(organizers: American USA Society of Agricultural Engineers and June Washington

Canadian Society of Agricultural Engineers)

61st Meeting of the Technical Advisory Committee (TAC) of the CGIAR 28 June - Colombo,
06 July Sri Lanka

La misc en valeur des aménagements hydro-agricoles de petite et moyenne 26-29 Ouagadougou,

taille, (Development of small and medium-scale irrigatior schemes) July Burkina Faso

(organizers: Ministry of Water and Ministry of Agriculture and Animal

Resources, Burkina Faso)

Aunual Convention of the Japanese Society of Irrigation, Drainage, 22 Tokyo,

and Reclamation Engincering (organizer: Japanese Socicty of Irrigation, July Japan

Drainage, and Reclamation Engineering)

Seminar on Improvement of Farm-Level Infrastructure 31 August—  Tokyo,

(organizer: Asian Productivity Organization) 10 Sep. Japan

FAO Expert Consultation on Irrigation Water Delivery Models 4-7 Rome,

(organizer: FAO) October [taly

Canal Lining and Seepage 18-21 Lahore,

(co-sponsors: Hydraulic Rescarch, Wallingford, U.K./IWASRI) October Pakistan

62nd Meeting of the Technical Advisory Committee 18-22 Washington,

(TAC) of the CGIAR October USA
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Title Date Lacation
Environmental Assessment and Management of Irrigation and Drainage 24-28 Lahore,
Projects for Sustained Agricultural Growth (organizer: CEWRE) October Pakistan
International Centers Week of the 25-29 Washington,
CGIAR October USA
Use of Remote Sensing Technology for Irrigation and Drainage 2-4 Montpellier,
(Invited Experts Workshop) (sponsors: CEMAGREF and UNFAQ) November France
International Conference on Environmentally Sound Water 8-11 Bangkok,
Resources Urilization (organizers: I'W/RA and AIT) November Thailand
Gender and Water Resources Management: Lessons Learned and 1-3 Stockholm,
Strategies for the Future (organizer: SIDA) December Sweden
Water Management: India’s Groundwater Chalienge 14-16 Ahmedabad,
December India

INFORMATION

IIMI’s information activities are designed to dissemi-
nate research findings and experience to [IMI
rescarch staft and their partners, and also to others
with an interest in irrigation management, including
policymakers and donors.

The information office incorporates Editorial
and Production Services, Library, Documentation,
Public Awareness/Communications, Distribution,
and Computer Services.

ACTIVITIES IN 1993

The Editorial and Production Services group
published a record 25 formal program publications
during the year (Annex 11) together with several
brochures and a range of other institutional docu-
ments. The 1993 IIMI Review, published mid-year,
focused on [IMI's management training programs,
with special reference to the collaborative work
completed recently in Malaysia. This periodical has

Capacity Building

been translated into Spanish and French, a proce-
dure which is to become standard practice in future.

HIMT's library holdings increased by 1,587 items
during the year including 147 unpublished mono-
graphs, 489 articles and chaprers in books, 583
journal articles and 8 audio-visual items. The
number of items in the special repository of irriga-
tion management documents was increased to
3,244. The library now subscribes to 103 periodi-
cals, 6 abstracting journals and 7 electronic journals.

The selective dissemination of information to
IIMT’s research staft, based on individual profiles,
continued this year, generating many requests for
information. '

The library and documentation staff partici-
pated in two local information networks, the
Agricultural Information Network (AGRINET) and
the Environment Library Network (ELINET). 1M
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hosted an AGRINET workshop on agricultural
information technology from 8 to 12 March.
Seventeen librarians and documentalists from the
libraries of local agricultural institutions participated.
IIMTs library and documentation staff presented a
number of topics, including the development and
use of electronic bibliographic databases and access

to informarion through CD-ROMs.

FINANCE AND ADMINISTRATION

In 1993, the Institute’s income of US$9.3 million
was applied to operating expenditures of $8.7
million (see Figures 12 and 13). Thus, IIMI ended
the year with a net operating income of $582,294 of
which $363,434 was allocated for new capital
purchases, and the balance of $218,860 was allo-
cated to the operating fund. In 1993, [IMI em-
ployed $3.4 million in core unrestricted resources,
$2.8 million in core restricted support, and $3.1
million in complementary support. [IMI’s unen-
cumbered cash assets at the end of 1993 were over
2.3 million.

At the close of 1993, IIMI had 41 internation-
ally recruited staff. Some 169 national professional
and management staff were engaged in [IMI’s
research, training, and informarion activities in
headquarters and overseas units. [IMI's total staff
numbered 378, more than half of them based
outside Sri Lanka (sec Figure 14 in Annex 1V).

The financia! tables that follow distinguish
between IIMI’s core programs and complementary
programs. The definitions adopted for the Medium-
Term Plan are given in the appended table. Since
the Medium-Term Plan period commences in 1994,
a “transition definirion” was adopted for 1992 and
1993. Under this “transition definition” all ongoing

84

At the beginning of the year, the computer
services unit was brought under the Information
Office. A plan for upgrading the PC-based applica-
tions and hardware was developed and implemented
by mid-year. In spite of funding restrictions, [IMI
managed to invest in a substantial replacement
program which marked the beginning of decentral-
ized networked computing which will continue
throughout 1994.

research activities carried out in India and Pakistan
(whether country-specific or transnational) were
considered part of IMI’s core prograi, rather than
its complementary program.

IIMI defines as core those activities deemed
essential for meeting the Institute’s mission of
fostering the development, dissemination and
adoption of lasting improvements in the perfor-
mance of irrigated agriculture in developing
countries. These activities are those which:

* Involve research or research-related activities.

* Address one or more of IIMI’s five program
areas.

* [IMI is better-qualified to undertake than
others.

* Generate transnational rather than country-
specific results.

IIMI's complementary program covers activities
of a similar type, but their results are country-

specific rather than transnational in scope.
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CORE UNRESTRICTED, CORE RESTRICTED & COMPLEMENTARY—1993.

Donor

CORE UNRESTRICTED

AUSTRALIA
CHINA
CIDA

EEC

FORD FOUNDATION

GERMANY
INDIA
JAPAN

NETHERLANDS

USAID

WORLD BANK

SUBTOTAL (UNRESTRICTED)

......

------

------

------

......

......

------

......

------

1993 Grant (US$)

109,528
10,000
254,264
338,100
350,000
298,425
25,000
329,908
266,272
350,000
1,000,000
3,331,497

OTHER REVENUE
BANKINTEREST 65,802
SUNDRYINCOME 21,362
SUBTOTAL (Oruer Revenvg) 87,164
TOTAL CORE (Unrestrictep Resources) o, 3,418,661
Donor Project 1993 Grant (US$)
CORE RESTRICTED
ADB Proposed Management Improvements to Undertake
Crop-Based Irrigation Operations in NWFP, Pakistan 150,977
AFDB Support for IIMI Rescarch Programs in Africa 190,000
CEMAGREF  Mathematical Modeling/Flow Measurements for improving Canal Management 19,204
DANIDA Gender Issues in Irrigation Manageament 44,005
Forn Collaborative Research in India 41,305
Forn Irrigation Management for Latin America—Phasc | 92,953
Forn Irrigation Management for Latin America—Phasc 11 50,848
Forn Support for Research on Farmer Contributions to Irrigation Costs 1,855
France Gerieral Support 102,682

Finance and Administration

{Continued on page 86)
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Donor

Francr
GERMANY
GERMANY
IFAD/BMZ.
Jarax
INTFHERLANDS
NI THIREANDS

NETHERIANDS

Project

Model Applications at Kirindi Ova, Sri Lanka

Enhancement of Research on rrigation and Drainage Technology (IPIRID)
Privatization and Sclf-Management of Trrigation

Assistance to Farmer-Managed Irrigation Systems—Phase 1

Pertormance Assessment Program

Collaboration with [L.RI & HHE

Gender Program

Waterlogging and Salinity Project, Pakistan

ODA Collaboration with Hydraulics Research
PakiraN Fordwah Sadiqia Project
USAID Strengthening National Capacity t Improve the Performance of Irrigation
Systems in Pakistan—Dhase 11
Sun Torar RESTRICTED
Tora. Core
COMPLEMENTARY
ADB Monitoring & Evaluation of Participatory Irrigation and Systems Management
ADB Proposed Management Improvements to Undertake Crop-Based Trrigation
Operations in NWIEP, Pakistan
ADB Sri Lanka Technical Assistance—Phase 11
ADB Study on Privatization of Minor Irrigation, Bangladesh
AFDB Irrigation Management Development in Burkina Faso
AFDB Irrigation Management Development in Niger
EC National Irrigation Rehabilitation Project (NIR1Y)
Forn Bangladesh Study
Fonrn [rrigation Management tor Latin America—Phase 11
Forn Support for an Irrigation Management Program in Nigeria—DPhase |
Forp Support for an Irrigation Management Prograny in Nigeria—/Phase 11
Foro Supplementary Support for Sudan
Forn Support tor Bangladesh
Forn Support for Collaborarive Activity in Nepal
1.0 National Workshop on Nongovernmental Organizations (NGQs)
JIRCAS Tank Cascade Svstems Study

NETHIRIANDS
SrI LANKA
USAID

USAID

Waterlogging and Salinity Project, Pakistan

Kirindi Ova Irrigation & Setdement Project

Strengthening National Capacity to Improve the Performance of Irrigation
Svstems in Pakistan--Phase 1]

Shared Control of Nataral Resources (SCOR)

Sunrorar CoMpEMINTARY

Torat

See ANNEX H for an explanasion ot ehe progece fisred alone

1993 Grant (US$)

18,532
175,239
484,233
201,705
300,000
182,401

21,093
416,380

99,206

31,352

156,210
2,780,180
6,198,841

284,832

1,955
235,402
75927
209,588
224,944
365.909
3,566
39,003

55.891
222,614
147,982
143,670
169,248

6,084
8,173
1.861

19,839

475,069

412,125
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CONSOLIDATED STATEMENT OF FINANCIAL POSITION
AS OF 31 DECEMBER 1993 (US DOLLARS)

ASSETS

Current Assets
Cash and Cash Equivalents
Accounts Recetvable:
Donors
Employees
Others
[nventories
Prepaid Expenses

Toral CURRENT ASSETS

Cash Collateral for PRI Loan
Deposit Against Finance Lease

Fixed Assets
Property, Plant and Equipment
Less: Accumulated Depreciation

Torar Fixen Assers — Ner

Torar Assers

LIABILITIES AND NET ASSETS
Current Liabilities

Accounts Pavable:
Donors
Oxhers

Accruals and Provisions

Torat CURRENT LIABILITIES

Provision for Liabilities & Charges
Fong-Term Liabilities

Program Related Investment Loan
Finance Lease - —Pakistan

Torar Liasnrries

Net Assets

Capital Invested in Fixed Assets:
Center owned
In Custody

Capital Fund

Operating, Fund

Torar NeT Asskrs

Torar Liasnrins & Nev Assers

Sonerce 1993 Audired Acconnns

Finance and Administration

Current Year
31/12/1993

2,392,427

905,014
36,348
310,910
51,947
646,230

4,352,876

365.218
3.270

4,402,069
2,400,168

2,001,901
6,723,265

2,024,217
664,205
51,020

2,739,442
381.6406
729,481

7.892

3,858,461

1.027918
116,662
916,318
803,905

2,864,803
6,723,264

Prior Year
31/12/1992

2021718

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

392,627
3,825,132

308,897
3.270

4,127,771

2,056,059
2,071,712
6,209,011

1,766,628
900,503
32,789

2,699,920

297,719
871,056
20,078
3,858,773

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

2,320,238
6,209,011
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Figure 12. Income, 1984-33 (million USS$).
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Figure 13. Net Operating Expenditure, 1993,

Information
3.9%
Governance
24.8% Research
24. 4%
Pakistan
International Cooperation 14.8%
32.1%
In Million US$
Information 34
Governance 2.16

International Cooperation  2.80

Pakistan 1.29
Research 2.13
Total 8.72
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ANNEX |

RESTRICTED PROJECTS 1993

Project

CORE RESTRICTED

PakistaN

To identity and assist in the implementation

of proposed management improvements to undertake
crop-based Hirigation operations in North-West
Frontier Provinee of Pakistan,

SUPPORT FOR AFRICA PROGRAM
Assist in financing the expenditure relating o the
implementation of a prograny in Atrica,

Marnesaricar MoDELNNG/FLOY MEASUREMENTS
FOR IMPROVING CANAL MANAGEMENT

To develop and field-test + machemarical flow

simulation model 1o study the hydraulic behavior

of trrigation canals and also to serve as a decision-

support tool for managing manually operated

IrMgation systens.

GENDER TSSUES IN [RRIGATION MANAGEMENT

To increase the knowledge and understanding of
gender issues inirrigation, especially the role of
women in arrigated agriculture as well as s impact

on women'’s lives.

INDIA

To explore & inittate collaborative projects between
HMI & Indian insttutions through research,
professional development, and information exchange.
This work is designed 10 strengthen the capacity of
Indian institutions 1o contribute towards the

improv sment of irrigation systenis,

IRRIGA TON MANAGEMENT TOR LA TN AMERICA—DPHASE |
Suppeart to design and initiate ierigation programs
i Lain America.

TRIGATION MANAGEMIENT TOR LATIN Astbrica—Priase. |
SYupport to initiate collaborative research and action o
improve irrigation systems in Mexico and to plan similar
programs throughout Latin America,

SUrPORT TOR REstARCH ON Farsti R CONTRIBUTTONS
10 Irricanion Cosis

HMT consultancy expenses—grant 1o Kasetsart

University, Faculty of Economics and Business

Administraton.

T TS dollars anless oherwise vated

Annex |

Donor

Asian
Development

Bank

African
Development
Bank

CEMAGREF

DANIDA

Ford Foundauon
India

Ford Foundation

New York

Ford Foundation

Naw York

Ford Foundation
Thailand

Pledged
Amount*

858,045

UA
138,158

French
Francs
135,000

49,985

200,000

306,000

250,000

3925

Duration

36 months

12 months

11 months

12 months

67 months

24 months

36 months

12 months

Cumulative
Expenditure to
31/12/1992
{USS)

575,490

4,169

4,329

158,695

207,047

2,070

Expend|-
ture
1993

{USS$)

150977

190,000

19,204

44,005

41,305

92,953

50,848

1,855
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Project Donor Pledged Duration  Cumulative Expendl-
Amount* Expenditure to ture
31/12/1992 1993
(USS$) (USS)
GENERAL SUPPORT France French 12 months — 102,682
Tosupport the “Sustainable Management of Francs
Water Detivery and Disposal™ ar Kirindi Ova, 592,000
MobEr APPHCATIONS A1 KIRINDE Ova France 142,000 36 months 123,408 18,532

To sapport research on nain canal system
management throagh the application of mathemarical

How simulation models USInE MICTOCOmputers.

ENHANCIMINT OF RESEARCH ON TRRIGATION AND Germany DM 36 months 315538 175,239
Drusaat Teenzorooy (IPTRID) 900,000

To provid-a framework tor collaborative action tor

assessment of technology R&D needss assise developing,

countries and external supporting agendies in idemtifving

priorities in R&D related o irrigation & drainage

technology: support the tormulation of R&D policies &

programs in the line with secoral plans: tacilitate training

& exchange of information.

PRIVATIZATON WD SE-MAaNaci Nt of Trricatios Germany DM 36 months 64,101 484,233
To support wase studies 1o conduct research and 1,701,900

development programs for irnover i selected countries

where turnover ivunderway with . view o develop

dedision-support packages for Governments that are

comsidering transter to local management. Fadilitate

exchange of intornation among countries engaged

in the turnover process,

Assistancr 1o Farsr-Masaar o IRRIGATTON SysTias IFAD USS150,000) 36 months 542,809 201,705
—Piast U Germany DMY70.000)

For continuing rescarch on tarmer-managed irrigation
systems with the dim ot idenutving and evaluating ways
by which tarmer managed srigation swstems can be

sustained and improved.

Prriorsiane e AssesssiN | PROGRAM Japan J.Yen 12 months — 300,000
Support for the pertonmance assessment program 31,767,000

which aims o develop and validaee generally ace epted

conceprual tramew orks, methodologies and indicators

that can be used for asessing and improving the

pertormance of ingated agccalre,

Cotrasoratios st ERE aso HHE Netherlands 182,401 12 months — 182401
Support tor the pettormance assessment program which

aims to develop & validate generally accepred conceprual

trameworks, methodologies and indicators that can be

wsed tor assessing and improving the pesonmance of

irrigated agricultare,

o US dotlars nlew athonses st
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Profect

GENDER FSSURS IN TRIIGA TION MANAGEMENT
Toincrease knowledge and understanding about
the reladionship between gender relations and

the pertormance of irrigation svstems,

WATTREOGGING AND SALINTY PROJECT, PARISTAN
Support o HN Pakistan o implement. in collaboration
with national agencies, a program of applied rescarch

on watetlogging and saliniy.

Cotrasorynox wiin Hypravties Restarcn
Dirainage and irrigation management improvement

project.

ForRpwart EASTERN SADIQIA (SOUTI) [RRIGATION AND

Drusact Projc

The study of the services of N Pakistan were
contracted by WAPDA 10 collaborae in the proposed
research and monitoring activities through the
menmbership of the Umbrella Technical € roup

and tor the preparation of an Integrated Research Plan

IRRIGATION Systravs Manaoiaa st Projcd
Fotmprove the capacity and relevaney of water

matagement research in Pakistan,

Stntorat—Cori

COMPLEMENTARY

MONITORING AND EVATUATHON OF PARIICIPATORY
TRRIGATION AND S38tEsts MANAGEAMENT

Toassist the Goveof St Lanka and the irrigaion agencies

in the implementation of the Government's new

partidipatory irrgation system management policy

through comprehensive monitoring and evaluation of the

Turnover Program being implemented in selecred schemes,

Panisian

Fodendty and assistin the implementation of proposed
management improvements o undertike cop-based

irtigation operations in Norh-Wea Frontier Provinee of

Pakistan.

I US dotlus inlos otherwise satel

Annex |
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Donor

Netherlands

Netherlands

Overseas
Development
Administration
United Kingdom

World Bank

USAID

Pakistan

Asian

Development

Bank

Astan

Development

Bank

Pledged
Amount*

DFIL.
300,600

DFIL.
4,005,500

Sterling
Pounds
175,000

31,352

895,759

595,000

1,955

Duration

24 months

60 months

36 months

6 months

22 months

24 months

36 months

Cumulative Expendi-
Expenditure to ture
31/12/1992 1993
(US$) (US$)

- 21003

1,688,580 116,380

157,441 99,206

— 31352

739,549 156,210

2,780,180

104,379 284,832

—_— 1,955
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ANNEX | (Continuen)
Project Donor Pledged
Amount*
Sii Lanka TA—DPuase: 11 Asian 750,000
To strengthen the long-term viability of irrigation systems  Development
and to optimize use of existing land, water and infrastructure - Bank
resources through implementing, refining and evaluating
management recommendations developed under Phase |
for system management, operacion and maintenance;
system rehabilitation and improvement; and strengthening
irrigation agencies and farmer organizations, with particular
attention to the requirements for crop diversitication.
STUDY ON PRIVATIZATION ON MINOR [RRIGATION: Asian 548,000
BANGLADESH Development
To assist the Government in reviewing the current Bank
status and impact of, and options and alternatives for,
minor irrigation privatization, at the district and
pump command area levels.
Burkina Faso African 877,117
Program to strengthen the capacity of national Development
institutions to improve and sustain the performance Bank
of small-scale reservoir-based village irrigation schemes
through collaborative rescarch,
NiGEr African 770,342
Evaluation of performance of Farmer-Managed Irrigation Development
Systems on the Niger River Valley. Bank
NartoNat IRRIGATION REHABILITATION Projecr (NIRD) Commission of ECU
To assist the Irrigation Department of Sri Lanka to The European 843,840+
identify rescarch needs, support rescarch programs Communities  SL Rupees
which yield results of immediate interest to the irrigated 21,684,800
agriculture sector and to assist the Irrigation Department
of Sri Lanka 1o establish an Irrigation Research
Management Unic (IRMU).
Banarantst Stuny Tour Ford Foundation 3,566
Study tour for two engineers from the Bangladesh Bangladesh
Water Development Board (BWDB).
IRRIGATION MANAGEMENT FOR LATIN AMERICA—DPHASE 11 Ford Foundation 500,000

Support for initiating collaborative action and rescarch to
improve irrigation systems in Mexico and to plan similar
programs throughout Latin America.

NIGERIA—DP11AsE ]

Assist in developing a viable joint farmer-management
madel in the Kano River Project of the Hadejia-Jama'ara
River Basin Dc\'clupmcm /\uthurity (RBDA)
NiGERIA—DtiasE 11

Support for an irrigation management program in Nigeria,

*In US dollars unfew otherwise stated.

92

New York

Ford Foundation  4.13,000

New York

Ford Foundation 325,000

New York

Duration  Cumulative
Expenditure to

31/12/1992

(USS$)

27 months 486,849
24 months —
48 months 306,435
48 months 350,253
48 months 193,156
12 months —_
36 months —_—
24 months 369,109

24 months —

Expendl-
ture
1993

(USS$)

235,402

75,927

209,588

224,944

365,909

3,566

39,003

55,891

222,614

International Irrigation Management Institute



ANNEX | (Covrimuep)

Project

Supan
Supplementary support for an irrigation management
program in Sudan.

BANGLADESH
Partial support for an IIMI residenr scientist to work
on irrigation management in Bangladesh,

SurrorT FOrR COLLABORATIVE ACTTVITY IN NEPAL
Support for 1IM] to assist the Nepal Government
in developing participatory programs for
irrigation development.

NATIONAL WORKSHOP ON NONGOVERNMENTAL
ORGANIZATIONS (NGOs)

Workshop on the role of nongovernmental organizations

in irrigation development and management.

Japan INTERNATIONAL REsEarcH CENTER FOR
AGRICULTURAL SCIENCES (JIRCAS)
Studies on improvement of irrigation management in

minor tank cascade systems in the dry zone of Sri Lanka.

WATERLOGGING AND SALINITY PROJECT, PAKISTAN
Support to [IMI Pakistan to implement, in collabora-
tion with national agencies, a program of applied
rescarch on waterlogging and saliniey

KirinDt Ova IRRIGATION AND SETTLEMENT PROJECT
IMeACT ASSESSMENT STUDY (KOISP)
Study on crop and livestock management practices and

the associated production marketing problems including
the farm budgets and yields, forestry in KOISP, sanitation,
water supply, nutrition and health aspects of the settlers/

sertlement assessment of water quality, status of

irrigation structures, and other irrigation-relared subjects.

TRRIGATION SYSTEMS MANAGEMENT PROJECT
To improve the capacity and relevaney of wacer
management research in Pakistan,

Suaren Controt oF Narural Resources (SCOR)

To assist Sri Lanka to sustain the productivity of lana
and water resources within selected watersheds through
shared control by local user groups and the government
involving formal agreements and joint management.

SUBTOTAL—COMPLEMENTARY

Torat—CoRrE AND COMPLEMENTARY

*In US dollars unless otherwise stated,

Annex |

Donor Pledged Duration
Amount*

Ford Foundation 450,000 36 months
New York

Ford Foundation 394,000 36 months
Bangladesh

Ford Foundation 405,000 36 months
New York

Internarional 6,084 12 months

Labour

Organization

Nepal

Japan 8,173 12 months

Netherlands DFL. 60 months
3,500

Sri Lanka Rs.3,917,500 2 months

US$32,499
USAID 740,996 22 months
Pakistan
USAID 2,533,000 29 months

Cumulative Expendl-
Expenditure to ture
31/12/1992 1993
(USS$) (Uss$)

71,802 147,982

160,202 143,676

235,752 169,248

— 6,084

— 8,173

— 1,861

— 19,839

265,927 475,069

— 412,125

3,103,688

5,883,868
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ANNEX Il
PUBLICATIONS 1993

GENERAL PUBLICATIONS

International Irrigation Management Institute. Publications Catalog, Colombo, Sri Lanka: The Institute. 44p. (August).
ISSN: 1018-4899

International Irrigation Management Institute. Irrigation Management Information Nenwork (IMIN) Keyword Thesaurus.
Colombo, Sri Lanka: The Institute. S6p. (February).

SERIALS

International Irrigation Management Institute. A selected bibliography on irrigation management (Documents entered in the
Irrigation Mamagement Information Network database July-December 1991), Vol.5. No.2. Colombo, Sri Lanka: The Institute.
128p. (February). ISSN: 1015-1680

International Irrigation Management Institure. A selected bibliography on irrigation management (Documents entered in the
Irrigation Management Information Newwork database in 1992), Vol.6. Colombo, Sri Lanka; The Institure. 232p. (November).
ISSN: 1015-1680

PERIODICALS

International Irrigation Managzment Institure. Annual Report 1992, Colombo, Sri Lanka: The Instituee, 114p.(October).
ISSN:1017-5954

International Irrigation Management Institute, IIMI Review. Vol.6.No.2 (Edicién En Espaiol). Colombo, Sri Lanka: The
Institute. 24p. (November). ISSN: 1021-830

[nternational Irrigation Management Institute. IIMI Review. Vol.7.No. 1. Colombo, Sti Lanka: The Institute. 24p. (August).
ISSN:1012-831X

International Irrigation Management Institute. [IMI Review. Vol.7.No. 1. (Edicién En Espanol). Colombo, Sri Lanka; The
Institure. 24p. (November). ISSN: 1021-830

NEWSLETTERS

International Irrigation Management Institute. FMIS. No.11. Boletin de la Red de Sistemas de Riego Administrados por los
Agricultures. Publicado por ¢l International Irrigation Management Institute. (Edicién En Espanol). 28p. (October).
ISSN:1021-0849

International Trrigation Management Institute. FMIS. No. 12, Newsletter of the Farmer-Managed rrigation Systems Network,
No.12. Colombo, Sri Lanka: The Institute. 32p. (October). ISSN:1012-988X

Institut International du Management de 'lrrigation. Bulletin du Réseau Irrigation Afrique de 'Ouest. (Newsletter of the West
Africa Irrigation Network). No. 3. Burkina Faso/Niger, West Africa. (April). 40p, ISSN 1017-110X

Institut International du Management de Ilrrigation. Namanegdzanga—Irrigation et environnement. (National language newslet-
ter on irrigation and the environment). No. 1. Ouagadougou, Burkina Faso. (February). 12p.

Institut International du Management de Flrrigation. Namanegdzanga—Irrigation et environnement. (National language newslet-
ter on irrigation and the environment). No, 2. Ouagadeugou, Burkina Faso. (November). 16p.

RESEARCH PAPERS

International rrigation Management Institute. Advancements in IIMI's research 1992, A selection of papers presented at the
Internal Program Review. Colombo, Sri Lanka: The Institute, 320p. (Octaber). ISBN 92-9090-199-3
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Murray-Rust, D. and Bart W. Snellen. Irrigation system performance assessment and diagnosis. Colombo, Sri Lanka: International
Irrigation Management Institute, International Institute for Land Reclamation and Improvement, International Institute for
Hydraulic and Environmental Engincering. 168p. (July). ISBN: 92-9090-192-6

Raa, P.S. Review of selected literature on indicators of irrigation performance. Colombo, Sri Lanka: International Irrigation
Management Institute, 90p. {October). ISBN 92-9090-198-5

COUNTRY PAPERS

Pzkistan

Bandaragoda, D.]. and M. Badruddin. Moving rowards demand-based operations in modernized irrigation systems in Pakistan,
Colombo, Sri Lanka: International Irrigation Management Institute. 56p. (IIMI Country Paper—Pakistan—No.,5). (February).
ISBN 92-9090-161-6

Bandaragoda, D.J. The role of research-supported irrigation policy in susteinable irrigated agriculture: An interpretive precis of the
case of Pakistan. Colombo, Sri Lanka: International Irvigation Management Institute, 82p. (1IM1 Country Paper—Pakistan—
No.6). (Octaber). ISBN 92-9090-163-2

Philippines

Gonzales, Leonardo S. Management turnover of a pump irrigation system in the Philippines: The farmers’ way. Colombo, Sri
Lanka: International Irrigation Management Institute. 104p. (IIM1 Country Paper—The Philippines—No.2). (March),
ISBN 92-9090-170-5

Sri Lanka

Abeysckera, W.AT. Rehabilitation of irrigation systems in Sri Lanka: A literature review. Colombo, Sri Lanka: International
Irrigation Management Insticure, (1M Country Paper—Sri Lanka—Nao. 11), 1 16p. (April). ISBN: 92-9090-156-X

Nijman, C. irrigation decision-making processes and conditions: A case study of the Kirindi Oya Irrigation and Setdlement Project.
Colombo, Sri Lanka: International Irrigation Management Institute. (IIMI Country Paper—Sri Lanka—No. 9). 348p. (May).
ISBN 92-9090-140-3

Sakthivadivel, R. and Douglas ). Merrey. Flow measurements at drop structures for irrigation systems management in Sri Lanka:
Colombo, S Lanka: International Irrigation Management Institute, (IIMI Country Paper—Sri Lanka—Nao.10), 68p. (March).
ISBN 92-9090-155-1

WORKING PAPERS

Itakura, Jun and Charles L. Abernethy. Water management in a tank cascade irrigation system in Sri Lanka, First seasonal report of
TARC-IIMI Joint Project 1991/1992 maha season. Colombo, Sri Lanka: International Irrigation Management Institute. 58p.
(Working Paper No. 24). (November), ISBN 92-9090-300-7

Malik, M. Saleem and Pierre Strosser. Management of private tubewells in a conjunctive use environmene: A case study in the
Manawala Distributory Command Area, Punjab, Pakistan, Colombo. Sri Lanka: International Lrrigacion Management Institure,
48p. (IIMI Working Paper—DPakistan—No.27). (December). ISBN 92-9090-164-0

Muralidaran, V. and K.V.S.M. Krishna. The dynamics of irrigation system performance. A comparative study of nwo secondary
canal reaches in Mahi-kadana, Gujarat. Colombo, Sri Lanlka: International Irrigation Management Institure. 80p. (Working Paper
Nao. 25). (December). [ISBN 92-9090-301-5

Rey, Ji M. Hemakumara; 8. Mohanrajah and M.H. Junaid. Introduction of monitoring activitices at the main-canal level, A study
of the Kirindi Oya Right Bank Main Canal—Maha 1991/1992. Colombo, Sri Lanka: The Internacional Trrigation Management
Institare. 76p. (Working Paper No. 23). (February). ISBN 92-9090-190-X
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Strosser, Pierre; M. Rana Afag and Carlos Garcees. Changes in water duties and their impact on agricaltural production. The case of
Girsal Minor. Colombo, Sri Lanka: International Irrigation Management Institute. 42p. (IIM1 Working Paper—Pakistan—
No.26). (December). ISBN 92-9090-165-9

SHORT REPORTS
Badruddin, M. An overview of irrigation in Pakistan, Pakistan. The Institute, 28p. (March).

Johnson I, Sam H. and Peter Reiss. Short report series on irrigation management transfer number 1. Can farmers afford to use the
wells after turnover? A study of pump irrigation turnover in Indonesia. Colombo, Sri Lanka: International Irrigation Management
Institute. 24p. (April).

PROJECT REPORTS

Institut International du Management de I'lrrigation. Projet Management de Ulrrigation au Burkina Faso: Bilan et synthése des
travaux 1991-1993 (Mid-term synthesis report 1991-1993, of the Burkina Faso irrigation management project), 1IMI,
Quagadougou, Burkina Faso. 300p. (July)

Institut Internacional du Management de lrrigation. Projer Management de Irrigation au Burkina Faso: Rapport d'activités année
2: 1992/93 (Activity report, year 2: 1992/93). 1M1, Ouagadougou, Burkina Faso. 43p. (July).

CGNSULTANCY REPORTS

Bertranou, Armando and Ernst Schulze, Guidelines for an [IMI program in Latin America. Colombo, Sri Lanka: International
Irrigation Management Institute. 86p. (May).

Bertranou, Armando and Ernst Schulze. Guia para un programa del IIMI en America Latina. Colombo, Sri Lanka: Instituto
Internacional de La Mancjo de La Irrigacion, 92p. (October).

Schulze, Ernst. IIMI strategy review for Sub-Saharan Africa. Ouagadougon/Doorwerth: International Irrigation Management
Institute. 82p. {October).

MANUALS PREPARED BY IIMI AND NATIONAL IRRIGATION ADMINISTRATION (HIA), PHILIPPINES

Farmer Irrigators’ Organization Program (FIOP)
Basic Leadership Development Course

Financial System Management

Financial Management System—Volume |
Financial Management System—Volume 11
Designing and Managing Training Programs
Irrigation System Management

Provincial Irrigation Office-Irrigators’ Association (PIO-IA) Interface on the Operation and Maintenance of Communal Irrigation
Systems

Irrigation System Office-lrrigators’ Association (ISO-IA) Interface on the Operation and Maintenance of National Irrigation
Systems

PROCEEDINGS OF IIMI'S WORKSHOPS AND CONFERENCES

Legoupil, J.C.; Hilmy Sally and A. Pouya. (Eds). Quel environnement pour le développement de llirrigation au Burkina Faso?
Proceedings of a national seminar- workshop. Ouagadougou, Burkina Faso, 1-3 February 1993, Ouagadougou, Burkina Faso:
International Irrigation Management Institute. 223p. (May). ISBN: 92-9090-197-7
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Manor, Shaul and Jorge Chambouleyron, (Eds). Performance measurement in farmer-managed irrigation systems. Proceedings of
an International Workshop of the Farmer-Managed Irrigation Systems Newwork. Mendoza, Argenting, 12-15 November 1991,
Colombo, Sri Lanka: International Irrigation Management Institute. 300p. (November), ISBN: 92-9090-193-3

Miranda, Senen M. and Amado R, Maglinao. (Eds.). Management wrrangements for accommaodating nonrice crops in rice-based
irrigation systems. Proceedings of the First Progress Review and Coordination Workshop of the Research Network on Irrigation
Management for Crop Diversification in Rice-Based Systems (IMCD). Quezon City, the Philippines, 10-14 December 1990,
Colombo, Sri Lanka: International Irrigation Management Instiute. 21 2p. (February). ISBN: 92-9090-162-4

Miranda, Senen M. and Amado R, Maglinao. (Eds). Trrigation management for rice-based farming systems in Bangladesh,
Indonesia and the Philippines. Proceedings of the Tri-Country Workshop on Irrigation Management for Rice-Based Farming
Systems, Colombo, Sri Lanka, 12-14 November 1990. Colombo, Sri Lanka: International Irrigation Management Institute,
370p. (October). ISBN: 92-9090-157-8

Miranda, S, and AR Maglinao. (Eds). Promoting crap diversification in rice-based irrigation systems. Proceedings of the Second
Progress Review and Coordination Workshop of the Research Network on Irrigation Management for Crop Diversification in
Rice-Based Systems (IMCD). Yogyakarta, Indonesia, 9-12 September 1991, Colombo, Sri Lanka: International [rrigation
Management Institute. 176p. (November). ISBN: 92-9090-4

Nwa, E.and P. Pradhan. (Eds). Irrigation rescarch priorities for Nigeria. Proceedings of a National Seminar, Horin, Nigeria, Z0-23
Aprit 1993, International lrrigation Management Institute. 104p. (May). ISBN: 978-2066-06-0

Pant, S.R.; A Vadera; U, Pradhan and S. Basnet (Eds). Proceedings of the National Workshop on Participatory Management in
Agency-Managed Trrigation Systems in Nepal. Kathmandu, Nepal, 29-30 April 1992, Department of Irrigation and International
frrigation Management Institute Nepal Field Operations. 44p. ISBN: 92-9090-180-2N (Nepali language version)

PUBLICATIONS BY HIMI STAFF IN OUTSIDE JOURNALS, CONFERENCE PROCEEDINGS, ETC.

Bandaragoda, D.]. Institutional framework for irrigation: Salient features of the South Asian situation, Chiang Mai, Thailand.
Paper presented at the DSE/IIMI Workshop on Institutional Framework for Irrigation, Chiang Mai, Thailand, 1-6 November
1993,

lakuia, ] Yuyama, Y. etal. Study on improvement of interconnected tank irrigation system in dry zone of Sri Lanka: Oudline of
study. Paper presented at the Annual Convention of the Japanese Society of Irrigation, Drainage and Reclamation Engineering,
Tokyo, Japan, 22 July 1993,

Iakura, ]. and Y. Yuyama. Study on water manage:aent of interconnected tank irrigation system in dry zone of Sri Lanka. Japanese
Journal of Tropical Agriculture, Vol. 37 Extra Isue 1, pp 23-24. (in Japanese language).

Kijne, Jacob W. Environmentally sound water management: Irrigation and the environment. Paper presented ar the International
Symposium on Environmental Assessment and Management of Irrigation and Drainage Projects for Sustained Agricultural
Growth. Lahore, Pakistan, 24-28 Qctober 1993,

Merrey, D.J.s R. Sakthivadivel and N. Fernando. A methodology for assessing irrigation system performance: Cumulative relative
water supply. Trrigation and Drainage Systems 7, 43-67, 1993,

Merrey, D.J.: D.H. Murray-Rustand E.J. Vander Velde. Impacts of lining, maintenance and operations on water delivery
performance in Pakistan. Paper presented at Asian Regional Symposium on Maintenance and Operation of Irrigation/Drainage
Schemes tor Improved Performance, Bejing, China, 24-27 May 1993,

g )

Merrey, D.J.s M.G. Bos: D.H. Murray-Rust, H.G. Johnson and W.B. Snellen. Methodologics for assessing the performance of
irrigation and drainage management. Paper presented at the Workshop of the Working Group on Irrigation and Drainage
Performance, at the 15th International Congress on Irrigation and Drainage (1CID), The Hague, The Netherlands, 30 Augusi-11
Seprember 1993,
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Merrey, D). Institutional contexts for managing irrigated agriculture, Kevnote paper presented at DSE/IMI Workshop on
Institutional Framework for Irrigation, Chiang Mai, Thailand, 1-6 November 1993

Merrey, D] rrigation rehabilitation and moderization as socio-technical institutional strengthening programs, Paper presented at
DSE-HMI Workshop on Management of Rehabilitation and Modernization of Trrigation Systems, Manila, Philippines, 5-9 July
1993,

Pradhan. U. and G, Thapa. Recent irrigation policies and environmental sustainabilicy in Nepal. Paper presented at the Fourth
Annual Common Property Conference, Manila, the Philippines, 1619 June 1993,

Pradhan, U. Farmer-to-farmer training as a way of assistance 1o the farmers on the improvement of irrigation systems. Paper
presented at the workshop entited “From Farmers” Field 1o Data Fields—and Back: A Synthesis of Participatory Approaches o

Resource Information Systems™, Rampur. Nepal, 21-26 March 1993,

Pradhan, U. Farmers” water rights and their relation o data collection and management. Paper presented at the workshop entitled
“From Farmers Field to Data Fields—and Back: A Synthesis of Participatory Approaches o Resource Information Systems”,
Rampur, Nepal, 21226 March 1993,

Rey, Jacques and Hilmy Sally. Analytical framework for transferring computerized decision-support tools to irrigation managers.
Paper presenred at the international conference on Environmentally Sound Water Resources Utilization, Bangkok, Thailand, 8-11
November 1943,

Rey, Jacques.: PO Malateres and J.P. Baume. Use of a simulation model 1o improve the manual operation procedures of an
irrigation canal. Paper presented at the Asian Regional Symposium on Maintenance and Operation of Irrigation/Drainage Schemes
for Improved Performance, Beijing, China, 24-26 May 1993,

Rey, Jacques. Computer tools for in-seasonal water distribution management: An example of prototvpe development in Sri Lanka.
Paper presented at the FAO Expert Consultation on Irrigation Water Delivery Models, Rome, ltaly, 4-7 October 1993,

Sally. Hilmy and Laurent Compaoré. 1utilisation des zones humides pour Fagriculture: Le cas des barrages-retenues du Burkina
Faso. Paper presented at the workshop on Wetlands in Burkina Faso, IUCN, Ouagadougou, Burkina Faso, 30 June - 02 July 1993

Skogerboe, Gaylord V. and Mohammed Aslam. Basin planning tramework for irrigation salinity management. Paper presented at
the International Symposium on Environmental Assessment and Management of Irrigation and Drainage Projects for Sustained
Agricultural Growth, Lahore, Pakistan, 24-28 October 1993,

Strosser, Iand R. Meinzen-Dick. Ground water markets in Pakistan: An analysis of sclected issues. Paper presented ar the
workshop on Water Management: India’s Groundwarer Challenge, Ahmedabad, India, 14-16 December 1993,

Valera, A V. Mishra and Durga K.C. Gravel lining for improved maintenance. Paper presented at the Asian Regional Symposium
on Maintenance and Operation of Irrigation/Drainage Schemes for Improved Performance. Beijing, China, 24-26 May 1993,

Wijayaratna, C.M. Role of farmer organizations in the improvement of farm-level infrastructure, Paper presented at the seminar on
Improvement of Farm-Level Infrastructure, Asian Productivity Organization, Tokyo, Japan, 31 August-10 Seprember 1993,

Wijayaratna, C.M. Shared control of natural resources: An integrated watershed management approach to optimize production and
) 3 8
protection. Paper presented at the Annual General Meeting and Seminar of the Sri Lanka Agriculture Economics Association,

Peradeniva, Sri Lanka, 12 June 1993,

Zwarteveen, M. Gender and brrigation management, ssues and challenges. Paper presented at the workshop an Gender and Warer
Resources Management. Lessons Learned and Strategies for the Future, Stockholm, Sweden, 1-3 December, 1993,
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Y. Dembélé

T.M.S. Pradhan

N. Pradhan

O. Barreteau

N. Riviere

T.P. Alwis

C. Devindra

C. Docter

N.A. Sistrakumara

G. Bassolé

C.A.O. Khalifa
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ANNEX Il

FELLOWSHIPS AND SCHOLARSHIPS 1993

Dates

August
August

August
July

Case Study

Ph.D. Research Fellowships

1991 -
1994

1991
1993

Optimisation de la gestion hydraulique
d'une retenue d’eau. (Optimization of the
hydraulic management of a rescrvoir.)

Design and management interactions in
Banganga River Irrigation System, Pithuwa
Irrigation System, and Mahakali Irrigation
Project.

Master’s Degree Research Fellowships

October
February

July
August

May

December

May
October

October
September

June

September

May
October

July

May

September
January

1993 -
1994

1993

1993

1993 -
1993

1993 -
1994

1993 -
1996

1993 -
1993

1993 -
1994

1992 -
1993

1993 -
1994

Technical efficiencies of farmer-managed
irrigation systems and agency-managed
irrigation systems,

Water allocation in a watercourse
command area.

IMIS Program in the Chistian Sub-
Division Fordwah Canal Division.

Environment engineering and
management.

Soil and water (ficld) engineering.
Organizational management

performance of distributary channel
organizations in Sri Lanka.

Environment engineering and
management,

Visiting Researchers

Diagnostic hydraulique du périmetre
irrigué de Gorgo. (Hydraulic diagnosis of
the Gorgo Irrigation Scheme.)

Apport de la télédérection adrospatiale 2
Fétude de la dynamique de gestion des
périmetres irriguds: cas de Mogeédo,
{(Application of remote sensing to the study
of the evolution of irrigation systems: The
case of Mogtédo.)

.
B

RUNARTITE RN TIE

Location

Burkina Faso

Nepal

Nepal

Pakistan

Pakistan

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Burkina Faso

Burkina Faso



i Anl Report 1o

Name

C. Mahaman

A. Quarttara

S. Ouedraogo

S. Ouedraogo

L. Sory

Z. Zida

M. Abdou

K. Gbiatene
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ANNEX Il (Continuep)

Dates Case Study Location
September 1993 - Application de la télédérection 3 I'éude de Burkina Faso
January 1994 la dégradation du bassin versang, a I

envasement de la retenue et au suivi

diachronique du plan d'cau de Dakiri.

{Application of remote sensing 1o study

the degradation of the watershed and

the sedimentation of the Dakiri reservoir.)
April 1993 - Essai danalyse de la compéitivied de la Burkina Faso
June 1993 riziculture irrigude et sa contribution a

lautosuthsance en riz. du Burkina Faso.

(Analysis of the competitiveness of irrigated

rice and its contribution to food self-

sutficiency in Burkina Faso.)
October 1993 - Rentabilité de la production du haricot Burkina Faso
May 1994 vert dans le périmere frrigué de Savili.

{The economics of bean production in

the Savili Irrigation Scheme.)
March 1993 - Contribution i analyse diagnostic Burkina Faso
January 1994 hydraulique du périmetre: irrigué de Dakiri.

(Contribution to the hydraulic diagnosis of

the Dakiri Irrigation Scheme.)
June 1993 - Irrigation et consommation d'cau du Burkina Faso
December 1993 riz.au début de la campagne humide:

Incidence du calendrier cultural. (Irrigation

and water use for rice cultivation at the

beginning of the wet season:

Influence of the cropping calendar.)
July 1992 - Erude de la gestion de I'eau sur le Burkina Faso
May 1993 périmetre de Mogtédo. (Study of the

warter management in the Mogtédo

Irrigation Scheme.)
June 1992 - Soil-plant relationships on Niger
June 1993 the Tillakaina Perimerer,
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.
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Name Dates Case Study Location
Y. Hamani Seprember 1992 - Production of green beans on the Niger
February 1993 Tillakaina Perimeter, Agro-cconomic

diagnostic analysis,

7. Issoufou June 1992 ~ Diagnostic research on agricultural Niger
June 1993 techniques and the hydraulic and
chemical behavior of soils on the
Saga Perimeter.

F. Massalachi September 1992 - Integrating women into irrigation Niger
February 1993 schemes: Case of the Saga Perimeter,

H. Sedar H.C. September 1992 - Study of cassava: Socio-agro- Niger
February 1993 cconomic factors.

M.F. Khan June 1993 - Exploring future possibilities and utiliry of Pakistan
August 1993 training local talent in the use of GIS as a

research tool on irrigation management.

G. Ayariga October 1992 - On-farm water management — Sri Lanka
March 1993 Impact of seepage and percolation
(§ and ) values on water scheduling,

R.Oskam April 1993 - Evaluation of decision support systems Sri Lanka
October 1993 for water management in irrigation
systems in Sri Lanka.

Management assessment at Uda Walawe, Sri Lanka

A.B. Abdalla October 1991 - Ierigation system performance in the Sudan
October 1993 Rahad Scheme.

H. Ali May 1992 - Water performance along minors in Sudan
September 1993 the Rahad Scheme,

C. Gideon December 1992 - Water performance along majors of Sudan
December 1993 the Rahad Scheme.

A.A. Mohammed March 1992 - Management of field course “ABXX” in Sudan
February 1993 Rahad.
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ANNEX IV
IIMI SEMIOR STAFF 1993

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

OFFICE OF THE DIRECTOR GENERAL

Lenton, Roberto — Argentina
Director General

Mohtadullah, Khalid — Pakistan
Deputy Director General

Nugawela, Dewaki
Executive Assistant

PROGRAMS DIVISION

Research Group
Kijne, Jacob — The Netherlands

Director, Research

Abernethy, Charles — United Kingdom
Senior Technical Advisor

Amarasekera, Nalini
Research Associate (until March)

Amarasinghe, Upali
Research Data Analyst

Bhatia, Ramesh — /nudia
Program Leader, Performance (from
June)

Dassenaike, Lalith
Research Associate

de Silva, Mary
Senior Secretary

Dhanasekera, D. M.
Research Officer (from August)

Ekanayake, E.M.A.

Research Officer (from December)

Gosselink, Paulus — The Netherlands
Associate Expert (seconded from the
Directorate General International
Cooperation (DGIS), Ministry of
Foreign Affairs of the Government of
the Netherlands)
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Gunasinghe, L.H.R.M.
Research Officer (from July)

Hemakumara, H.M.
Research Officer

Imbulana, K.A.U.S,
Rescarch Officer (from June)

Itakura, Jun — Japan

Assistant Irrigation Specialist (seconded
from Japan International Research
Center for Agricultural Science)

Johnson, Sam — USA
Program Leader, Local Management
(from April)

Kloezen, Wim — The Netherlands
Associate Expert (scconded from the
Ministry of Forcign Affairs, the Hague)
(from Junc)

Merrey, Douglas — USA
Program Leader, Public Irrigation
Organizations and Sector-Level
Management

Murray-Rust, Hommond — United
Kingdom
Senior Irrigation Specialist

Priyanthi Chandrika, T.A.
Research Officer (from July)

Ratnayake, R.M.D.
Research Officer (from November)

Rey, Jacques — France
Associate Irrigation Specialist

Samad, Madar

Assistant to the Director, Research

Somasundaram, Vasumathy
Administrative Officer

Svendsen, Mark — USA

Research Fellow!

Udawatee, S.K.
Research Officer (from July)

Vermillion, Douglas — USA
Irrigation Specialist

Wasantha Kumara, W.A.U.
Research Officer

Weerakoon, K.G.P.
Research Officer (from July)

Wolter, Hans — Germany
Irrigation Specialist®

Yashima, Shigeo — Japan
Irrigation Specialist

Zwarteveen, Margreet —

The Netherlands

Associawe Expert (scconded from the
Directorate General International
Cooperation (DGIS), Ministry of
Foreign Affairs of the Government of
the Netherlands)

International Cooperation Group

Abeywickrema, Nanda — Sri Lanka
Director, International Cooperation

de Silva, Dhammika
Senior Secretary

Franga, Zenete — Brazil
Training Specialist (until October)

Muctukumarana, P.
Assistant to the Training Specialist

Ratnayake, Ranjith
Assistant to the Director, International
Cooperation

International Irrigation Management institute



Bangladesh

Parker, Donald — USA
Head, Bangladesh Field Operations

Hakim, M.A.

Economist

Rahman, Abdur
Administrative Officer

Burkina Faso

Sally, Hilmy — Sri Lanka
Irrigation Specialist and Project Leader

Lingani, Séni
Accountant/Administrative Officer

Pouya, André-Marie
Information and Communications
Specialist

Morocco

Verdier, Jean — France
Head, Morocco Field Operations (until
May)

Nepal

Valera, Alfredo — The Philippines
Head, Nepal Field Operations

Durga, K.C.
Research Ofticer (until December)

Gami, Vinay
Rescarch Associate (until October)

Neupane, Nita
Gender Analysis Researcher

Pradhan, T.M.S.

Rescarch Fellow (until June)

Pradhan, Ujjwal — Nepa/
Assistant [rrigation Specialist

Annex IV

ANNEX IV (Contivuen)

Shrestha, A.

Research Associate

Niger

Lonsway, Kurt — USA
Irrigation Specialist and Project Leader

Nigeria

Pradhan, Prachanda — Nepa!
Irrigation Specialist and Project Leader
(until December)

Aiyewumi, Felix
Research Assistant

Babura, Alh. Rabiu Abubakar
Research Officer

Miga, Idris
Research Assistant

Omotowoju, Joseph S.
Agriculture Engineer

Philippines ;
Manangan, Celso C. :

Administrative Officer

Valdez, Ma. Delia M.
Rescarch Assistant

Sri Lanka

Wijayaratna, Chandrasekera M.— Sri
Lanka
Head, Sri Lanka Field Opeiations

Abeycewardene, A.
Research Officer

Aluwihare, Parakrama
Rescarch Officer

Ariyaratne, B.R.
Research Officer

I »\nmm( Renor!t jao3

Brewer, Jeffrey — USA
Social Scientist

Ekanayake, Ratnasiri
Research Officer

Gamaathige, A.
Research Associate

Haq, K. Azharul— Bangladesh
Agricultural Engineer/Technical Advisor
for IRMU

Hemakeerthi, K.A.
Agronomist/Research Officer

Jinapala, K.
Research Assoctate

Karunasena, H.A.
Research Associate (until March)

Maheswaran, Kalaranjani
Agronomist/Research Officer (until
Seprember)

Nanayakkara, Chandrasiri
Agricultural Economist/Rescarch
Associate

Perera, L.R.
Research Officer

Sakthivadivel, Ramaswamy — India
Senior Irrigation Specialist

Samarakoon, Dharshana
Administrative Officer

Somaratne, .G,
Rescarch Officer

Upasena, W.J.J.
Agricultural Economist/Research
Officer

Withana, Chulawansa
Rescarch Officer
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Shared Control of Natural Resources
Project

Adikaramge, N.K.
Enterprise Development/Marketing
Specialist (from August)

Batuwitage, G.P.
Monitoring and Evaluation Specialist
{from September)

Ekanayake, EMLA,
Research Officer (from November)

Ekanayake, P.S.B.
Finance Officer (from August)

Fernando, N.
Research Associate (from October)

Jayasuriya, K.N,
Enterprise Development/Marketing
Specialist (from September)

Jayawardena, K.
Research Officer/Computer Analyst
{from December)

Karunaratne, G.
Watershed Management Coordinator
{from September)

Karunaratne, P.G.
Watershed Management Coordinator
{from September)

Karunaratne, R.M.
Deputy Team Leader (from September)

Kotuwegedera, J.P.K.
Research Officer (from November)

Kuruppu, W.
Watershed Management Coordinaror
{from September)

Medagama, J.
Team Leader (from September)

Nanayakkara , V.K.
Team Leader (from Seprember)
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ANNEX IV (Contivuep)

Rajasckera, ) W.D,

Coordinator, Human Resources (from

. August)

Samarakoon, Banda, J.M.
Research Associate (from Seprember)

Samaranayake, G.
Administrative Officer (from August)

Sirimal, Bandula R.B,
Rescarch Officer/Agricultural
Economist (from December)

Tennakoon, TM.C.K.
Organizer, Women and Youth
Organizations (from September)

Upali Chandra, KA,
Administrative Officer (from
December)

Warnasuriya, T.K.
Deputy Team Leader (from September)

Widanapathirana, A.S.
Research Associate (from October)

Wijenayake, D.
Watershed Management Coordinaror
(from September)

Sudan
Shafique, Muhammad S. — Pakistan

Senior Irrigation Specialist

Ali Dingle, Mohamed A.
Senior Agriculeural Economist

Samuel, R
Accountant (until December)

Tawadrous, M.E.
Agricultural Economise

PAKISTAN GROUP

Skogerboe, Gayiord V. — USA
Director, Pakistan (from August)

Afag, Rana Mohammad
Lerigation Engineer

Anwar, Haroon
General Manager
Finaree and Administration

Babar, Khurshid
Field Research Engineer (until October)

Badruddin, Mohammad
[IMI Pakistan Associate

Bandaragoda, D. Jayatissa — Srf Lanka

Senior Management Specialist

Bhatti, M. Akhear
Principal Irrigacion Engineer (undil

March)

Garces-Restrepo, Carlos — Colombia
brrigation Specialist

Habib, Zaigham
Systems Analyst

Haider, Sayed Daniyal
Accountant

Khan, Hakeem
Field Research Enginecr

Kuper, Marcel — The Netherlands
Associate Expert

Miranda, Senen — The Philippines
Senior Irrigation Specialist (until June)

Rehman, Gauhar
Civil Engincer (GIS Specialist)

Rehman, Saced-ur
Senior Field Research Economist

Safdar, Ahmed Saleem
Field Research Engineer (until October)

Saleem, Mohammad
Field Research Social Scientist
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Sendu, Faiz Hanif
Senior Field Rese ich Hydrologist (uncil
Qctober)

Shahid, Bagh Ali
Principal Irrigation Engineer (until
December)

Shahid, Sarwar

Field Research Hydrologise

Strosser, Pierre — France
Agricultural Economist

Van Waijjen, Erik —- The Netherlands
Associate Expert (nntil Auguse)

Vander Velde, Edward ], — USA
Senior Irrigation Specialise

Zaman, Waheed-uz
Senior Field Research Engineer

COMMUNICATIONS DIVISION

Information Office
Lenahan, James — United Kingdom

Head, Information

De Ahwis, Manik
Assistant Documentalist (from May)

De Silva, Ramya
Documentalist

Fernando, K. Nimal A.
Manager, Production and Editorial
Services

Gunasckera, Manisha
Production Editor (from January)

Javakody, Kithsiri

Typesetter

Karunaratne, D.C.
Artist/Cartographer

Annex IV
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Kurukulasuriya, Kingsley
Production Editor

Nanayakhara, Charith
Computer Services Manager

Nesiah, Vasecharan
Communications Officer (from
September)

Rabindranath, Susila
Press Officer (until January)

Sri-Nammuni, Shantni
Assistant Librarian

Sufian, A.C.M.
Production Manager

Umagiliya, Nargis
Writer

Van Eyck, David
Distribution Manager

Wickremasinghe, Ranjith
Computer Technician

Yapa, N.U.

Head Librarian

Donor Relations and Project
Oevelopment Office

Fuchs-Carsch, Marian — USA
Project Development Officer

Blok, Sharmini
Assistant Project Development Officer

Dhanaoala, Kiran
Project Development Associare (from
August)

FINANCE AND ADMINISTRATION
DIVISION

Andrews, Naney — US/1
Director, Finance and Administration
(from January)

A i Reporl oo

Abayasckera, Mohan
Manager, Travel and Conferences

Abeysekera, Laksiri
Controller

Abeyesckera, Fred
Personnel Manager (until June)

Amarasuriya, Sepala
Senior Manager, Human Resources
(from Qctober)

Bahar, Omar
Personnel Ofticer

Buultjens, Rodney
Office Equipment Technician

Ekanayake, Somasiri
Assistant Accountant (undil July)

Halvitige, Gamini
Senior Accountant

Perera, K.S.C.
Maintenance Engineer (until October)

Samarakoon, Ranjith
Assistant Accountant (from September)

Samaraweera, Daya
Manager, Administrative Services

Vander Say, Avril
Senior Secretary

Weerasckera, Shanchi
Manager, Office Support Systems

Wettasinghe, Udaya
Manager, Budger Office

$Based at IFPRI, under IAI-IEPRI Collaborative

Program,

“Based ac IPTRID (on secondment from HMD).
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Flgure 14. Composition of lIM! Staff,

Assaociate Experts 9
2.38%

Professional and
Management 131

34.66%
International 32

8.47%

Support Staff 206
54.49%

Toial = 378
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ANNEX V

GCONSULTANTS 1993

Name Country In which Misslon

the Consultancy
was Conducted
Programs Division

M.D.C. Abayaratna Sri Lanka To edit FMIS Groundwater Workshop papers.

K. Athukorale Sri Lanka To work on research activities in Sri Lanka for the
Gender Program.

. Constable Sudan To conduct workshop as part of IMI team to deliver results
of TNA held in Sudan.

J. Fernandez US.A. Study of irrigation management transter in Colombia.

L.D. Jones Australia To review the procedures for evaluating irrigation
performance currently in use in Australia,

G. Levine Mexico and Nepal To assist IMI to initiate its research program in Mexico
with two collaborating institutions and to review IIMI's
collaborative programs in Nepal.

M. Pikeris Argentina To translate thz text of the HHMI Review and FMIS
Newsletter.

D. Purkey USA To report on “Current Practices and Procedures of Irrigation
Performance Assessment in California”.

S.K. Raheja India To prepare a paper on “Methodologics for Field-Testing of
Performance Indicators of Irrigated Agriculture”.

S.K. Raheja Sri Lanka To assist IIMI staft in the methodological aspects of
quantifying linkages between management interventions and
performance indicators of irrigated agriculture:

A Case Study of Muda Irrigation System in Malaysia.

R. Rangachari India To prepare a review report on “Existing Procedures and
Practices of Irrigation Performance Assessment in India”,

P.S. Rao India To prepare a paper on “Current Procedures and Practices for
Assessing Performance of Trrigated Agriculture: A Synthesis
Report of Reviews from Industrialized and Developing
Countries”,

P.S. Rao Sudan, To review plans for training activities in Sri Lanka.

Bangladcsh, To review report on TNA in Sudan.
Sri Lanka, To discuss the development of activities at DID, Malaysia.
and Malaysia To discuss the development of activities in BADC,

Bangladesh and w eollect further information on the
Corporation to prepare a comparative study of the irrigation
organizations in three different countries.
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Name

S. Rozelle

D. Walton

M. Yudelman

R.S. Abeysckera

O. Amarasinghe

M.A.B. Anawaratna

J. Beckma

J.C. Legoupil

N. Neupune

C.R. Panabokke

S. Rabindranath

P. Rajasckera

K.V. Raju
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Country In which
the Consultancy
was Conducted

China

Sri Lanka
Sri Lanka

ANNEX V (Continuep)

Misslon

To work on a case study on irrigation management transfer
in China.

To review IMI's Strategy and MTP in derail,

To discuss the paper on “Demand and Supply of foodstufts
upto 2050 with Special Reference to Irrigation”.

International Cooperation Group

Sri Lanka

Sri Lanka

Sri Lanka

Pakistan

West Africa

Nepal

Sri Lanka

Sri Lanka

Sri Lanka

India and Sri Lanka

To carry out study on projects related to crops and crop

production in the Nilwala Watershed where the SCOR

Project has commenced field activities relating to natural
resource managenient.

To study crop production and livestock components of the

KOISP Impact Assessment Study.

‘To analyze demand, supply and price of tomato and onion
production in Sri Lanka with special reference to rrigation
and production scheduling,

To help review data collection on irrigation practices and
i

soil salinity and o provide insights on the role of soil

propertics in salinization/sodication processes.

To be responsible for implementation of IIMI's program in
the regional office in Ouagadougou.

To conduct a study on gender issues in irrigation at Chhattis
Mauja Irrigation System,

To act as secretary of the Sri Lanka-1IMI Consultative
Committee, and to contribute to the project on Irrigation
Management and Crop Diversification.

To edit reporc on “The Dynamics of Irrigation Systems
Performance”.

To visit Huruluwewa and Nilwala watersheds to identify and
assist in selecting suitable office/residential accommodation
for staft of SCOR and help SLFO develop SCOR Project
Propaosal.

To assist senior researchers of both IIMI and 1IMA in
undertaking the India Turnover Study and completion of
manuscript for Bihar groundwater study.
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Name

S.Z. Sadeque

M. Schaap

F.E. Schulze

G. Shivakoti

J.C. van Dam

A. Weerasinghe

M. Wijeratna

S. Chater
M.P. Fernando
G. Fouquet

S. Meegama

W. Daudrumez
E. de Silva

E. Dina

S. Fernando

—_—

>, Kokuleraj

C. Watson

Annex V

Country In which
the Consultancy
was Conducted

Bangladesh

Niger

West Africa

Nepal

Pakistan

Sri Lanka
Sri Lanka

Sri Lanka
Sri Lanka
Thailand
Sri Lanka

Sri Lanka
Sri Lanka
Sri Lanka

Sri Lanka
Sri Lanka
Sri Lanka
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ANNEX V (Continuep)

Misslon

To work with IMI/ Bangladesh on inception activities
shaping the study of Minor Irrigation Privatization.

To complete a Gender Relations Study on the Tillakaina
and Saga perimeters.

To act as [IMI's Regional Representative for West Africa.

To conduct a study on the support services for farmer-
managed irrigation systems.

To test the utility of the simulation of water and solute
transport, using an agro-hydrological model for the analysis

To identify and measure KOISP output and trends.
p

To study crop production and livestack components of the
KOISP Impact Assessment Study.

Information Office

To write Annual report 1993,
To translate Burkina Faso Evaluation Project Report.
To translate an agreement from French to English,

To typeset IIMI publications in English, Spanish and French.

Other Offices

To work as the International Recruitment Consultant.
To work as the Transportation Consultant.

To translate into Spanish the document on Approach to
Irrigation Management.

To beautify the headquarters building.
To review the headquarters building partitioning options.

To develop proposed framework for the organization of the
General Administrative Practices Manual.
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ADB
AFDB

AIT

BADC
BAU

BMZ
CADSWES
CEMAGREF
CEWRE
CGIAR
CIDA
DANIDA
DID

ETSHER

FAO
FM!S
HJRBDA
IAAS
IASCP
ICID
IFAD
[FPRI
HE
IIMA
ILO

ILRI
IMTA
IPTRID
IRMU
ISMP
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ACRONYMS AND SYMBOLS

Asian Development Bank

African Development Bank

Asian Institute of Technology (Bangkok)

Bangladesh Agricultural Development Corporation

Bangladesh Agricultural University

Bundesministerium fiir Wirtshaftliche Zusammenarbeit (Germany)

Center for Advanced Decision Support for Water and Environmental Systems
Centre National du Machinisme Agricole, du Génie Rural, des Eaux et des Foréts (France)
Center of Excellence in Water Resources Engincering

Consultative Group on International Agricultural Research

Canadian International Development Agency

Danish International Development Association

Department of Irrigation and Drainage (Malaysia)

Deutsche Stiftung fiir Internationale Entwicklung (Germany)

Commission of the European Communities

Ecole Inter-Erats des Techniciens Supérieurs de I'Hydraulique et de I'Equipement Rural (Burkina
Faso)

Food and Agriculture Organization of the United Nations
Farmer-Managed Irrigation Systems

Hadejia Jama'ara River Basin Development Authority (Nigeria)

[nstitute of Agriculture and Animal Science (Nepal)

International Association for the Study of Common Property

Internadonal Commission on [rrigation and Drainage

International Fund for Agricultural Development

[nternational Food Policy Research Institute

International Institute for Infrastructural, Hydraulic and Environmental Engincering
Indian Institute of Management

International Labour Organisation

International Institute for Land Reclamation and Improvement

[nstituto Mexicano de Teenologia del Agua

International Program for Technology Research in Irrigation and Drainage
Irrigation Research Management Unit (Sri Lanka)

[rrigation Systems Management Project
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IUCN
IWASRI
IWRA
JIRCAS
KOISP
MTP
NGOs
NIA
NIRP
ODA
SCOR
SIDA
SLFO
TA
TAC
TNA
UNDP
USAID
WARDA

AGRONYMS ANDB SYMBOLS (Cowtivuen)

World Conservation Union

International Waterlogging and Salinity Research Institute
International Water Resources Association

Japan International Research Center for Agriculwural Sciences
Kirindi Oya Irrigation and Setulement Project (Sri Lanka)
Medium-Term Plan

Nongovernmental Organizations

National [rrigation Administration (The Philippines)
National Irrigation Research Project (Sri Lanka)

Overseas Development Administration (UK)

Shared Control of Natural Resources (Sri Lanka)

Swedish International Development Authority

Sri Lanka Field Operations

Technical Assistance

Technical Advisory Commitce of the CGIAR

Training Needs and Organizational Constraints Assessment
United Nations Development Programme

United States Agency for International Development

West Africa Rice Development Association

Acronyms and Symbols
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HEADQUARTERS

127, Sunil Mawatha,
Pelawatte via Colombo
Sri Lanka

Telephone : (94-1) 867404 (8 lines)

Telex 1 22318 or 22907
IIMIHQ CE

Fax : (94-1) 866854

E-Mail : CGNET:UMI
(157:CGLHI29) or
Internet:IIMI
@CGNET.COM

PO Box @ PO Box 2075, Colombo,
Sri Lanka

BANGLADESH

HIMI, Bangladesh Field Operations
56A. Road 16 (New)

Dhanmandi R.A.

Dhaka 1209

Bangladesh

Telephone @ (880-2) 324128

Telex 1 642940 ADAB B)
(Aun:HIMI)
Fax : (8B80-2) 813095
(Aun:1IMI)
E-Mail : D.PARKER-FORD
MOROCCO

IIMI, Morocco Field Operations
c/o SEHA

461, Avenue Hassan 11

Al Akkari

Raba:

Morocco

(212-7) 691101

Telephone -

: MARDER 36705M
(Quote “ITMI7)

Telex

Fax : (212-7) 691101 or thro'
Backup Services,
44-491-832002 or thro’
[IMI-Pakistan,
92-42-6369194

E-Mail : IIMI-RABAT

(157:CG1064)
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Ml ADDRESSES

NEPAL

HIMIL Nepal Field Operations
P O Box 3975

Kathmandu

Nepal

: Y77-1-414376 or
G11912 (Ext.18)

1 2321 BASS NP
(Aun:lIMD
Alt & Saturdays: 2660
GURANS NP

Fax 2 977-1-415535
Al (977-1) 521880
(Aun, HIMD)

+ HIMI-Nepal (157:CG1H06)

Telephone

Telex

E-Mail

PAKISTAN

HMI, Pakistan Division
} A/B Danepur Road
GOR 1, Lahore
Pakistan
Telephone : (94-42) 6368610, 303251
Telex ;44926 1IMI PR
Fax : (94-42) 6369194
E-Mail : HMI-PAK (157:CG1220)

PHILIPPINES

HIMI, Philippines Field Operations
2nd Floor, ICC Bldg.

NIA Compound, EDSA

Diliman, Quezon City

Metro Manila

Philippines

Telephone : (63-2) 9242567

Telex : 40404 GMCR (Aun:1IMI)
Fax : (63-2) 9242567
SRI LANKA

IMI, Sri Lanka Field Operations
107, Havelock Road,
Colombo 5

Telephone @ (94-1) 508001/7

Telex : 22318 or 22907
IIMIHQ CE
Fax : {94-1) 508008

SUDAN

1ML, Sudan Field Operations
PO Box 318, Wad Medeni

Telephone @ 3148 (Gezira System)

: 50013 HRS SD or 50009
TXBOWD SD
(c/o Mr.Maonshid, TRS)

Telex

HIMI, Sudan Field Operations
Liason Office

$t. 53 New Extension, House 9/11
P O Box 2976, Khartoum, Sudan

(249-11) 451504

Telephone -

Telex : 24033 KENAN SD 22554
AOAD SD (Aun.lIMD)
Fax : (249-11) 451643

WEST AFRICA REGIONAL OFFICE

1ML, West Africa Regional Office
IIMI BP 5373, Ouagadougou 01
Burkina Faso

Telephone @ (226) 308489

Telex : 5381 SAFGRAD BF
(Atn:lIMI)
Fax : (226) 31-06-18
E-Mail : HIMI-BURKINA
(157:CGl195)
NIGER

IIMI BP 10883, Niamey, Niger

Telephone @ (227) 73-29-58

Telex : 5463 NI
(Artn: Kurt Lonsway)
Fax : (227) 73-59-83
[-Mail : IMI-NIGER
(157:CGIOSK)

NIGERIA

Hadejia Jama'ara River Basin
Development Authority
Authority Headquarters
Muaiduguri Road
PMB 3168
Kano, Nugeria
Telephone @ 004-648237 Ext. 55
Fax : 064-648184

International Irngation Management Institute



