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Executive Summary

Sri Lanka’s irrigation systems have evolved through centuries to their present state. A rapid expansion
of irrigated agriculture, especially rice cultivation, was experienced after independence in 1948,
However, cropping intensity and ratio of harvested area to planted area do not show an appreciable
improvement in comparison to the increase in irrigated area and crop yields. This is despite various
interventions made to improve irrigation performance, including structural rehabilitation and increased
farmer participation in management.

This situation gives rise to three research questions on irrigated agriculture in Sri Lanka. They are
as follows:

1. Is the full performance potential of irrigation systems being realized?
2. Why do the irrigation systems achieve or not achieve their potential?

3. Is the present data collection system (of national agencies) adequate to make an effective
assessment of irrigation performance?

This study makes a preliminary assessment of the performance of five irrigation systems in Sri
Lanka, with a view to answering these research questions. It was intended to achieve this through
meeting the following specific objectives:

)

1. Assessing. the impact of management interventions on the performance of irrigation systems.
2. Comparing the water use and performance levels among the five irrigation systems.

3. Suggesting improvements in data collection and performance assessment procedures practiced
at present by Sri Lankan irrigation agencies.

The Dewahuwa, Mapakada, Parakrama Samudra, Rajangane and Ridiyagama irrigation schemes
were selected for the study. The interventions assessed by this study include crop diversification,
structural improvements, and shared management with farmers. In Ridiyagama there were no
interventions of significance until 1990.

The results show significant performance gains in water use and productivity in the Rajangane
Scheme. The results are mixed in Parakrama Samudra--where performance related 1o water use has
improved while agricultural performance has declined—and in Mapakada—where agricultural
performance has increased while water use performance has declined. In Dewahuwa and Ridivagama,
performance has declined with respect to several performance indicators.

The results identify a single factor which has influenced the performance gains related to water use—
decreasing the length of the irrigation season. They indicate that interventions which combine both
structural and institutional improvements have greater impacts on performance. The following features
of management interventions have been found to contribute to good performance:

Xiii



Heavy management bias in rehabilitation projects.

Active farmer participation in rehabilitation ﬁ:‘ojét:té.

Farmer participation in management of the system.
Structural improvements.

Facilities to improve water management.

Agronomic practices leading to low water use per unit land.

S

The following factors impede performance gains: .

1. Lack of motivation due to good water availability.
2. Deviation from the usual cropping calendar.
3. Preparation of irrigation schedules without regard of the rainfall pattern.

Further, it appears that overall, Operation and Maintenance (O&M) funds allocated to the Irrigation
Department are insufficient to meet the maintenance requ1rements This can lead to deterioration of the
system even after structural improvements,

A comparison with the best performance recorded dunng the study period (1984 to 1983}, indicates
that the irrigation systems are operating below their potential. The results also indicate: that full use of
rainfall is not made, that the emphasis on water management in some interventions is inadequate, that
the length of the irrigation season could be further reduced, and that there is in general stagnation or
even decline in the performance of these systems on mast parameters. These factors also support the
hypothesis that the irrigation systems are operating below their potential. e

Because the scope of the available data is limited, a literature survey was made to identify other
factors which could lead to achieving the potential performance. Such factors include institutional
conditions which provide incentives for good performance, presence of a management -cycle through
which managers plan, implement, monitor and evaluate their work with the aim of ach:evmg the
objectives, and regular assessment of irrigation performance.

The present performance assessment system used by the national agencies seems to be inadequate

‘to make a meaningful contribution to irrigation performance. The data collection systém' has many
shortcomings. Several suggestions are made to improve the performance assessment and data
collection systems. They include sharing of the data collected by different national agencies, soliciting
farmer cooperation and participation in data collectlon and adopt:ng computerized Irrigation Management
Information Systems {IMIS).

xiv



1. Introduction

fA BACKGROQUND
1.1.1  Physical Setting

Sri Lanka has a tropical monsoon climate due to its close proximity to the equator. The main contribution
to the total annual rainfall is from the monsoonal rains. The northern and eastern parts of the country
receive the major part of their rainfall from the northeastern monsoon, from October to March. The
southwestern monsoon, which occurs from March to September, provides most of the rain for the
southwestern and western parts of the island. The rainfall pattern divides the country into a Dry Zone
and a Wet Zane, at the 1.8 meters (m) isoheyt (Framji et al. 1983). A more detailed classification divides
the country into a Dry Zone, an Intermediate Zone and a Wet Zone. In the Dry Zone the annual rainfall
is less than 1,905 millimeters (mm), and in the Wet Zone the annuai rainfall is more than 2,540 mm
(Jayawardane and Jayasinghe 1992).

There are two cultivation seasons in Sri Lanka. The rainy season called maha is from October to
March, and the dry season called yala comes between March and September.

1.1.2 Historical Development of Irrigation in Sri Lanka

Numerous studies have been conducted on the hydraulic civilization in Sri Lanka. These studies have
been facilitated by the survival of sections of the ancient irrigation systems.

Researchers have adopted different approaches to explain the evolution of irrigation systems in Sri
Lanka. According to the irrigation eco-system approach, the evolution took place in several stages.
Starting with rain-fed agriculture, the irrigation methods developed through river diversion structures and
the associated channel system to the more elaborate storage reservoirs equipped with shices and
access towers (Mendis 1089). According to the records kept from ancient times, the oldest existing
reservoir was built in the 4th century B.C. in the North Central Province (Arumugam 1969). Since then,
the subsequent monarchs built a large number of irrigation works. But after the 12th century, the
irrigation systems began to deteriorate. The British, who occupied the entire island after 1815, renovated
a large number of ancient irrigation works, and initiated land policies for the new settlers (Arumugam
1969), :
In 1948, Sri Lanka gained independence from the British. Two of the most significant events related
to irrigation in post-independent Sri Lanka were the completion of the Gal Oya Scheme in the Eastern
Province in the 1950s, and the completion of the Mahaweli Development Program in the late 1980s.

1.1.3 Present Status of Irrigation Performance

The percentage of irrigated land in Sri Lanka is about 80 percent of the total arable lands (FAO 1991).
The major portion of the irrigated land is planted with paddy (rough rice). For example, the area
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cultivated with nonrice crops under irrigation in 1991 was 29,225 hectares (ha) in maha and 42,146 ha
in yala (Jayawardane et al. 1993), out of approximately’ 50,000 ha of irigated land. This is despite
recent attempts to diversify the crops in irrigation schemes. As a result, the changes in irrigated area
can be approximated with changes in rice planted area under irrigation.

Sixty-one percent of the irrigated land comes under major irrigation schemes, which are defined as
schemes with command areas of 80 ha or more. Lands under major irrigation schemes have increased
by 160 percent in the last 30 years, while the increase in the total land irrigated to rice was 60 percent
for the same period (see Table 1).

Table 1. Changes in rice land area (area in 1,000 ha).

Irrigated land Total irrigated Réiri—fed land Total 'a'gricultural
Pericd land’ land
Major schemes Minor schemes J
]
1950-59 114.2 167.7 281.9 161.1 443.0
1960-69 160.9 175.9 37T 183.8 5215
1970-79 226.8 184.1 4141 212.3 626.4
1980-87 2048 185.2 - 483.7 220.3 704.0

Includes area under iRt imigation,
Aluwihare and Kikuchi 1890.

Source:
Rice is the staple food of the majority of Sri Lankans. The country can be proud of the developments
in rice production after independence in 1948. Rice production, as a percentage of the total requirement,
has increased from about 40 percent immediately after independence to about 90 percent in the mid-
1880s (Aluwihare and Kikuchi 1990). Table 2 describes the present situation of rice cultivation.

Table 2. Statistics of rice cultivation for the period, 1987-1991.

Parameter - Maha Yala Total
Cropping Intensity 70.0 1.1 1114
Yield (kg/ha-—rough rice) 3,546.2 3,265.0 3,4056
Production (1,000 mt) 1,492.0 8266 231886

Source: Department of Census and Statistics 1992,

Yield increases resulting from the development of improved varieties of rice’and increases in the area’
irrigated, contributed to this success. Irrigated land area was increased through large investments in
irrigation infrastructure, in the form of new construction, restoration of ancient schemes, and
rehabilitation. The Mahaweli Development Program also contributed to thé increase in the irigated area.
The development of most of the river basins for irrigation is now complete.



However, whether the full potential of irrigation is being achieved is a matter of concern. Figure 1,
where Rice Yield and Cropping Intensity as a ratio of the base value at 1950 are plotted, compares the
increases of those two parameters since 1950. it shows that the increase in Cropping Intensity has not
kept pace with the increase In yield or the increase in irrigated land shown in Table 1. The present level
of Cropping Intensity, given in Table 2, appears to be low.

Figure 1. Trends of Rice Yield and Cropping Intensity, 1950-1990.
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Figure 2 shows that the ratio of harvested area to planted area has been fluctuating over the years.
There seems to be no appreciable increase in this ratio, indicating that the dependability of agricultural

production has not improved.



Figure 2. Ratio of harvested area to planted area.
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This is not a very satisfactory situation, because Table 3 shows that the population depending on
agriculture for its livelihood has increased by about 20 percent in the period from 1975 to 1990. In the
same period, the economically active population in agriculture has increased by about 27 percent,
although agricultural workers as a percentage of the economically active population has siightly
decreased from 54.3 to 51.7 percent. These figures show that a substantial proportion of the poputation
of Sri Lanka is engaged in agriculture for a living. Inadequate alternative employment may have forced

people to remain engaged in agriculture. But inadequate benefits will have undesirable social effects,
as witnessed in two armed rebellions by the rural youth within the past 25 years.



Table 3. Changes in population statistics from 1975.

Year 1975 1580 1985 1990 "
! . II
1. Population 13,603 14,819 16,110 17,217
2. Agricultural population 7,389 7,907 8,463 8,899
3. Economically active population 4773 5,457 5,915 6,364
4. Economically active population 2,583 2912 3,107 3,289
in agriculture
5. No. 4 as a percentage of No. 3 54.3 534 52,5 ) 517

Source: FAQ Praduction Yearbook 1990,

1.2 RESEARCH OBJECTIVES AND RESEARCH QUESTIONS
1.21 Research Questions

The highest level of performance which can be achieved given the available resources, such as water,
tand and crop varieties, can be defined as the "full potential performance" of an irrigation system. The
level of performance is measured by indicators such as Cropping Intensity.

The irrigation sector statistics discussed above show that although the area with irrigation facilities
has increased, the Cropping Intensity has not increased significantly during the past forty years. Several
reasons can be suggested for this. One is that the command areas under 8 large number of irrigation
schemes have increased from their original designed area. As shown in the following sections, the
specified areas of the irrigation schemes selected for this study have increased by amounts ranging from
4 to 45 percent. As a result, sometimes the water resources may be inadequate to achieve the originally
designed Cropping Intensity. Another reason is the poorly planned expicitation of the watershed which
results in reducing the inflow to the reservoirs. An example for this is the Mahakanadarawa Scheme in
the North Central Province which experiences an acute shortage of water due to the rehabilitation of
several smaller tanks in the watershed (Abeysekera 1993). .

However, a review of past studies on irrigation management show that there is both a need and an
opportunity to improve the water management practices. Many irrigation schemes still do not have
measuring devices at secondary canal level. The problems associated with water supply and control
include inequity and unreliability (Fowler and Kitkelly 1987a). These observations form the basis for the
first research question: Is the full potential performance in irrigation systems being realized?

As discussed above, many factors contribute to the inability of irrigation systerns to achieve their
potential performance. Management interventions are made with the intention of improving the existing
performance levels. But researchers sometimes find that those management interventions have not
achieved their targets. An irrigation manager who wants to improve the performance of an irrigation
system or a policy maker who wants to implement a management intervention is interested in knowing



the factors which contribute te good performance. Therefore, the second research quest|on is as foliows:
Why do the irrigation systems achieve or not achieve their potential?

Assessment of performance is a necessary first step to identifying the weak points in the
management process which hinder good performance. Similarly, it is important to evaluate whether the
management interventions implemented on an irrigation systemn have achieved their objectives through
performance assessment. Therefore, the third research question is as follows: ls the present data
collection system adequate to make an effective assessment of irrigation performance?

1.2.2 Objectives

The purpose of the present study is to do a preliminary assessment of the performance of five irrigation
schemes, using available data, and to provide a base for future studies on performance. It is also
expected that this exercise will provide an insight into the data availability, quality of data and data needs
for comprehensive performance assessment.

The specific objectives of the study are as follows:

1. To assess the impact of management interventions on the performance of irrigation systems.
2. To compare water use and performance levels among the five irrigation systems.

3. To suggest improvements in data coliection and performance assessment procedures practiced
at present by Sri Lankan irrigation agencies.

The present study provides an insight into the adequacy of data bases maintained by Sri Lankan
irrigation agencies for the assessment of performance of their irrigation systems and management
innovations. It will ‘also contribute to the establishment of a database of comparative information on
different irrigation systems.

1.3 RESEARCH APPROACH
1.3.1 Type of lrrigation Systems

In 1988, the number of major irrigation schemes in Sri Lanka stood at 395 (Wijesooriya 1990). There
is a much larger number of minor irrigation systems. These irrigation schemes have widely differing
characteristics. Some attributes of the irrigation schemes which can influence irrigation performance are
as follows:

1. Age of the irrigation system.
2. Whether the system was recently rehabilitated or not.
3. Water availability.



Location.

Size of the system.

Management system.

Whether the scheme is an old scheme or a new settlement.
Design principles and methodology.

o N oA

To create a representative sample of irrigation systems in Sri Lanka, the ideal sample should be
stratified using all the above attributes. However, data and resource fimitations have restricted the
selection of irrigation systems. Therefore, this study is exploratory, not definitive; its results would require
further validation before generalizations can be made about irrigation system performance in Sri Lanka.

1.3.2 Basis of Selection

The selection of irrigation schemes comes under and was based on discussions with the irrigation
Department (ID). The following were also considered in this regard:

1. Schemes should cover as many different attributes as possible.
2. Schemes shouid cover a variety of interventions intended to improve performance.

3. Data available in the head office should be as continuous as possible.

The selected irrigation schemes are listed in Table 4. Their locations in relation to agro-ecological
regions and rainfall patterns are shown in Figures 3 and 4, respectively.

Table 4. Irrigation schemes selected for the study.

Scheme Command area Intervention "
{ha)
Dewahuwa 1,214 INMAS, crop diversification
Mapakada 548 IRDP, INMAS
Parakrama Samudra 8,794 ISMP, INMAS
Rajangane 5,600 ] MIRP, INMAS
Ridivagama 3,440 INMAS
Notes: INMAS = Inlegrated Management of Major Irrigation Schemes.

IRDP = Integrated Rural Development Program.

MIRP = Maijor Irrigation Rehabilitation Project.

ISMP = lrrigation System Management Project.



Figure 3. Location of irrigation systems and agro-ecological regions.
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a. Area Irrigated per Unit Water (ha/MCM)

This is calculated per unit of irrigation supply and per unit of total water supply separately. The total
water supply is defined as the sum of rainfall and irrigation supply.

Effective rainfall is a complex parameter to calculate, because it is dependent on the depth of water
in the field before the rainfall event, intensity and duration of rainfall, field bund heights, crop
characteristics, and soil characteristics. As the data are insufficient to calculate effective rainfall
accurately, it was decided to use the value of rainfall without adjustment in the analysis.

Considering the fact that the results would be used only for comparison, it is expected that
inaccuracies introduced by these approximations would be minimal.

b. lrrigation Intensity

Irrigation intensity is defined as the gross irrigated area divided by the cultivable command area
(Muralidaran and Krishna 1993). The cultivable command area used here is the present area and not
the design area.

The value of this indicator will indicate the water availability to the system as well as the changes
in land utilization as a result of management interventions,

c. [Irrigation Duty

Irrigation Duty is used as an indicator here because it is widely used in Sri Lanka and design values are
available. It is defined as the amount of water delivered from the sluice to the farm for land preparation
and crop water requirement {Ponrajah 1988). Itis expressed as the area irrigated per unit discharge and
also as a depth.

According to Technical Note 6 of the Irrigation Depariment, the [rrigation Duty for 135-day rice in
maha is 1.33 m {4.36 ft.), and for 105-day rice in yala, 1.7 m (5.56 ft.). These estimates are based on
75 percent probability level long-term rainfall and uniform values for evaporation, seepage and
percolation. As a result, these values need to be modified 1o suit the actual field conditions in irrigation
scheduling. However, they can be used as reference values to compare with design stage estimations,
To facilitate this comparison, the actual Irrigation Duty is expressed in this study as a depth.

d. Relative Water Supply

Relative Water Supply (RWS) is generally defined as the ratio of supply to demand (Levine 1982) in
irrigation planning, design and operation. While the water supply is considered to be the sum of irrigation
supply and effective rainfall, water demand comprises of crop evapotranspiration, seepage and
percolation losses. The minimum value of RWS for optimum production depends on the management
pattern of the system (Sakthivadivel et al. 1992).

A slightly different approach was adopted for the Diagnostic Analysis Study conducted in Minneriya
and Kaudulla schemes in 1986-87 (Fowler and Kilkelly 1987b). This study defines water requirement
as the difference between crop water requirement and effective rainfall. The water requirement further
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1.4 SCOPE AND METHODOLOGY
141 Scope of the Study

The lIrrigation Department of Sri Lanka has been maintaining water delivery records of the irrigation
schemes classified as major schemes since 1984 at its head office. In most irrigation schemes the
discharge is measured at the head sluice which delivers water to the main canal. Even though water
delivery data are recorded below this level in a few irmigation schemes, these data are not transmitied
to the head office.

Gauge readings for water delivery are taken by laborers employed for that purpose. At the Irrigation
Engineer's office, these data are converted to discharges, usually by a draughtsman.

Irrigation Engineers are instructed to calibrate the gauge posts when changes to the canal profile
occur. In addition, the Hydrology Division of the Irrigation Department conducts water balance studies
on major reservoirs. If any discrepancy is detected, gauge posts are calibrated. In some schemes, the
gauge posts are cafibrated once a year regardless of whether the profile has changed or not. Such
decisions are taken at the scheme level.

The data are checked at the Irigation Engineer’s office and are sent to the Range Deputy Director's
office and the head office, They are checked once again at these offices, and clarifications of any
discrepancies are obtained. At the end of a cuftivation season, a seasonal summary Is prepared at the
head office. The summary includes irigated area, crop types, total issues, rainfall, cultivation period and
irrigation water duty. Clarifications are sought from Irrigation Engineers for any significant shortfalls.

The Irrigation Management Division (IMD), which coordinates the activities of several line agencies,
collects agricultural data such as cultivated area, crops and crop yield. These data are obtained through
line agencies, farmer organizations and surveys. The Project Managers employed by the IMD convey
these data to the head office through their progress reports.

Irrigation Department data are used for the irrigated area and irrigable area, while IMD data are used
for the cultivated area. While the irrigated area and cuitivated area can differ, very targe differences
indicate the possibility of emoneous data. |n such cases, the data were not used for performance
estimations.

Irigation Department data show that the irrigated area has increased over the years in all the
schemes. The present value of the imigable area instead of the designed area was used for the
estimation of Irrigation Intensity and Cropping Intensity.

The data collection for this study is restricted to what could be obtained from the Irrigation
Department head office and the IMD head office. Because of the late start of the INMAS Project in
Ridiyagama, agricultural data for this project were obtained from the Agriculture Department.

1.4.2 Performance Indicators
A comprehensive set of performance indicators is being developed by the Performance Program of lIM],

However, the availability of data restricts the selection of indicators. Hence, the following set of
indicators was selected considering the available data.

10



‘good performance
fair performance
poor performance

H

10 percent deviation {0.9-1.1)
20 percent deviation (0.8-1.2)
More than 20 percent deviation

- e. Irrigation Water Productivity

irrigation \Water Productivity in this report is defined as crop production per unit irrigation water. Because
of the unavailability of data on the production of Other Field Crops (OFCs), only rice production will be
used for the analysis. It is assumed that when the OFC cultivated area is less than 10 percent of the
cultivated area, the irrigation issues will not be significantly affected by OFCs and will be based on rice
water requirements. Consequently, when the OFC cultivated area exceeds 10 percent of the cultivated
area, lrrigation Water Productivity is not calculated due to the uncertainty of water allocation poficies.

f. Cropping Intensity

Cropping Intensity, which is defined as the ratio of total cultivated area to cultivable area, is calculated
annually, The year is considered to start with the maha seascon and end with the yala season. The total
cultivated area is obtained from records of the Irrigation Management Division, while the cultivable area
is obtained from Irrigation Department records.

g. Land Productivity

Land Productivity can be defined in two ways. The first is to define it as the ratio of total production for
the year to average cultivated area. The value of Land Productivity calculated using this method is
related to Cropping Intensity. The second method is to define it as the ratio of total production to total
area cultivated (sum of the area cultivaled each season), which is in effect the weighted average yield
for a single season.

Some of the schemes selected for this study cuitivate OFCs in the yala season while others cultivate
mainly rice during both seasons. As a result, adoption of the first definition will lead to confusion when
the performances are compared, because production from different crops have different values. Hence,
using the second method of definition, Land Productivity is defined here as the total production of rough
rice divided by the total area cultivated during the year.

1.4.3 Other Indices

The length of an irrigation season is used as an index to assess the immediate impact of interventions.
The major crop in the selected irrigation schemes is rice. Since the crop growth period is fairly constant,
the variable is the land preparation period. Minimizing the land preparation period will result in shorter
irrigation periods. This will ultimately result in saving a significant amount of water. It will also provide
sufficient time for the maintenance activities.

Timely, adequate and equitable water supply; better communication between farmers and officers;
and adherence to the agreed cropping schedule are expected to shorten the irrigation period. As a
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includes losses in the canal up to the delivery point. Accordlng to thls approach, the optumum value of
RWS is 1.

The present study combines the two approaches. The definition of RWS is the same as that of
Levine (1982). But the irrigation supply at the point of interest is estimated using the available
information on conveyance losses. As a result, the optimum value of RWS is 1. This allows the
inclusion of different efficiencies of the irrigation conveyance system and rainfall utilization in the RWS
calculations.

Since the actual field data on conveyance losses and rainfall losses are not available, the
parameters needed to calculate RWS were estimated as fo!rows

Losses from sluice to farm
Seepage and percolation rate

40 percent
4 mm per day in the Dry Zone
6 mm per day in the intermediate Zone
Effective rainfall = 70 percent in maha
= 100 percent in yala

1}

it

These values were arrived at after studying the norms set by the Irrigation Depaﬂment (Ponrajah
1981); the survey of formulae and methods included in Dastane (1974); and the results of fi eld studies
done in the Dry Zone (Somapala 1985), Parakrama Samudra (Fowler and Kilkelty 1987a), anenya
{Fowler and Kilkelly 1987b) and Kaudulla (Abemathy and Weller 1987). The following factors which are
not usually included in the formulae and estimates were also considered:;

1. Water lost due to seepage and percolation from one rice field is not wasted completely. Part of
(it seeps into adjoining rice fields. A portion of what is intercepted by the drainage canals is also
diverted to the farms.

2. The portion of raihfall which evaporates in the atmosphere without reaching the ground surface
contributes to crop water needs by lowering the temperature and increasing the humidity which
results in reduced evapotranspiration.

3. Rain which is intercepted by plants and evaporates without reaching the ground is also useful
in reducing transpiration (Dastane 1974).

4. The portion of rainfall which spills over field bunds is found to contribute to raising the ground
water level. This indirectly reduces the water requirements (Elkaduwa 1990).

5. Since most of the Sri Lankan main canals are designed along contours, a portion of the surface
runoff contributes to the canal fiow.

The optimum value of RWS is 1, which refers to the situation where the supply perfectly matches

the demand. Irrigation performance measured by RWS is categorized according to the following
standards:
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2. Irrigation Systems and Their Managem_ént |

21 STATE ORGANIZATIONS INVOLVED IN IRRIGATION MANAGEMENT
211 Irrigation Department

Outside the Mahaweli areas, the construction of irrigation systems and the Operation and Maintenance
(O&M) of all irrigation schemes having a command area over 80 ha are handled by the hrrigation
Department. At the scheme level, an Irrigation Engineer with the assistance of Technical Assistants and
Work Supervisors handles the O&M of the system.

Established in 1900 as a technical organization, the Irrigation Department has been paying greater
attention to water management in recent times.

2.1.2 Irrigation Management Division

In 1984, the Government of Sri Lanka launched a program called the Integrated Management of Irrigation
Schemes (INMAS) to improve coordination between the line agencies involved in irrigated agriculture.
The Government also decided to recover a portion of the O&M cost from the farmers (M/L&LD 1984).

To facilitate this, the Irrigation Management Division (IMD) was formed under the Ministry of Lands
and Land Development (M/L&LD). This division operates with a multi-disciplinary staff. At the irrigation
scheme level, the Division functions through a Project Manager. He normally chairs the Project
Management Committee meetings, where farmer leaders and line agency officials meet. An Institutional
Development Officer and Institutional Organizers help him in institutional development activities on some
schemes.

Some of the responsibilities of the division are:

Allocation of funds for O&M and improvement works in major irrigation schemes.
Establishment of farmer institutions in major irrigation schemes.

Monitoring the use of irrigation water and agricuiture production activities,
Collection of O&M fees from farmers (M/L&LD 1984)."

Bon =

21.3 Mahaweli Authority of Sri Lanka

The Mahaweli Authority is the coordinating bedy for the various agencies connected with the Mahaweli
Program. These agencies handle construction, headwork maintenance, distribution of water to different
schemes—including some which do not come under the Mahaweli Authority—and O&M of irrigation
schemes.

"This latter function has not been implemented during the past few years.
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result, this study will use the actual duration of the irrigation season as an index to measure the effect
of some management interventions. _ o

For land preparation, the officially estimated duration is 15 days.' However, in most instances,
farmers are unable to complete land preparation within this period, due to several constraints. So it is
usual to allow 30 days for land preparation in most major schemes.

While many farmers grow long-term varieties in the maha season, short-term varielies are
recommended for the yala season. Since the crop growth period for long-term varieties is 135 days and
105 days for short-term varieties, and assuming that the crops do not require water for the last 15 days.
of growth (Ponrajah 1881), the following norms can be calculated for this index:

Maha Season

Land preparation = 15-30 days
Crop growth 135 days

- less 15 days

Total = 135 to 150 days

Yala Season

Land preparation = 15-30 days
Crop growth = 105 days

- less = 15 days

Total = 105 to 120 days
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Subsequently, the Vel Vidane System was established. The Vel Vidane was elected by the farmers
and appointed by the authorities for a certain period. He was responsible for the supervision of the
maintenance of irrigation canals, the distribution of water amang the farmers, and the reporting of any
breaches of irrigation regulations to the officers concerned (Abeyratne 1986). In the major schemes, his
authority extended over the field channel system. For his services, the farmers had to pay him a portion
of their production.

Under the INMAS Program and the subsequent Irrigation System Management Project ISMP), the
farmer organizations in the major schemes which came under those programs were institutionalized.
The participatory management of irrigation systems was officially adopted as a government policy in
1988. In 1991, steps were initiated to hand over the management of the distributary canals to farmer
organizations in the irrigation schemes coming under ISMP.

Itis estimated that about 46 percent of the distributary canals are turned over to farmer organizations
for O&M. There is a general feeling among the farmers that water distribution within the areas controlled
by them have improved, which is attributed to the planning and supervision of water delivery activities
by the farmers themselves. However, observations made at Rajangane indicate that funds for
maintenance activities are still being provided by the Government. Operations within the areas turned
over are also being subsidized. Farmers continue to view the responsibility of repairs to concrete and
masonry structures as the responsibility of the Irrigation Department (Gamaathige et al. 1995).

2.3 COMMUNICATION BETWEEN ORGANIZATIONS

The organization of the Mahaweli Economic Agency (MEA) comprises different disciplines such as
engineering, agriculture and community welfare. Thus, coordination between different disciplines is
included in the structure. Matters related to cultivation are discussed at meetings with farmer groups
organized by the MEA staff (Jayawardane and Jayasingha 1990).

Outside the Mahaweli Project area, the Government Agent has, until recently, been the key person
to coordinate activities of the line agencies engaged in the irrigation sector of an administrative district.
Matters related are discussed at the District Agricultural Committee (DAC) which meets once a month.

Before each cuitivation season, a cultivation meeting (kanne meeting) is held for an irrigation
scheme. It is chaired by the Government Agent and is attended by the respective officers of the line
agencies, and all the farmers of the irrigation scheme. The main purpose of this meeting is to fix the
dates for the season such as first and last dates of water issue, dates to complete canal clearing, etc.
But related matters such as availability of seed paddy and crop insurance are also discussed.

Under the INMAS Program mentioned above, the field staff activities at the project level are
coordinated at the Project Management Committee.  This provides a better opportunity for
commurication since only the project level, and irrigated agriculture related matters are discussed at a

17



The Mahaweli Economtc Agency is responsible for the agrtcultural social, and economic
development in areas comlng under the Mahaweli Program The organization of each project is headed
by a Resident Project Manager. His staff comprises a Land Offi icer, a Water Management Engineer, a
Marketing Officer, an Agricultural Officer, a Community Development Officer, an Accountant and an
Administrative Officer. The project is subdivided into several blocks and each block is managed by a
Block Manager. A block is further divided into units, managed by a Unit Manager assrsted by a Field
Assistant (Bandaragoda 19886). ‘

The authors expected to include a Mahaweli System in the present study, but had to drop this idea
for technical reasons.

2.1.4 Other State Organizations

Other state organizations involved with agriculture inciude the Agricufture Department, the Agrarian
Services Department, the Land Commissioners Department, the Agricuitural Deveiopment Authority, the
Paddy Marketing Board, the Agricultural Insurance Board, state banks, the Department of Co- Operatwes
and the Depariment of Rural Development.

2.2 FARMER ORGANIZATIONS

The history of Sri Lanka’s irrigation provides evidence of the existence of farmer participation in irrigation
activities from ancient times. Two distinct features of the ancient irrigation system were the small village
tank and the large storage reservoir. The macro-irrigation eco-system based on the large storage
reservoir contained one or moere micro-irrigation eco-systems based on village tanks or river diversions,
or both (Mendis 1989). There is evidence that major irrigation systems developed around major cities.
Two main functions of this hydraulic system were to provide the city with water and provide the area
around the city with a source of reliable irrigation supply. The management of small tanks located in the
villages was the responsibility of the villagers. As a result, even during political upheavals which
disrupted the functioning of the government and the maintenance ofthe major works, the village |rr|gation
systems were sustained. Historical documentary sources ¢rédit monarchs with constructing and repairing
parts of the immigation system. However, there is no evidence to support the theory that the entire system
was centrally controlled or managed (Leach 1959). Hence, it safe to assume that the management of
the ancient irrigation system was shared between the beneficiaries and the state.

After the coliapse of the hydraulic civilization in the Dry Zone, the first major attempts to restore the
collapsed irrigation systems were made by the British. They wanted to increase the food production of
the country by improving irrigation in order to reduce the cost of food imports and to stem social unrest
to a certain extent. But they also wanted to be least involved in village tevel |rr|gat|0n management
Under the pollcy they adopted the Government financed a part of the rehabilitation cost while the
Gamsabhava, or the Viltage Council became responsible for the management of the village irrigation
system. The Irrigation Ordinance of 1856 gave legal recognition to this process. Sometime later, the
Village Headman was also incorporated into the system (Abeyratne 1986).
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This is an ancient scheme, which was restored in 1951. After restoration, farm families were
resettied and allocated 2 ha for farming and 1.2 ha for homestead .and highland farming. The
deterioration of the physical system resulted in rehabilitation in the early 1970s (IIM] 1992).

This scheme came under the INMAS Program in 1984. Growing nonrice crops was promoted here
from the start of the scheme. In 1985, |IM! started a research program with the hroad objective of
identifying and developing strategies to facilitate more intensive diversified cropping (IIMI 1992). This
is reputed to be a scheme affecled by water shortages.

243 Mapakada Scheme

This irrigation scheme is located in the Badulla District in the Uva Province. This is also an ancient
scheme, which was restored in 1952-53 (Arumugam 1969). As shown in Table §, this is the smallest
scheme selected for the study having a catchment area of about 7 sq.km (square knlometers) and a
capacity of 8.3 MCM (million cubic meters). The designed command area under the scherne |s 376 ha.
However, this has now expanded 46 percent to 548 ha. | .

This scheme came under the INMAS Program in 1984. The infrastructure was improved under the
Badulla District Integrated Rural Development Program from 1983 to 1989. The improvements included
rehabilitation of field channels and the provision of several farm Jots with direct access to channels. The
expansion of the command area is partly due to the rehabilitation (Palipana, Nihal. Personal
communication. 1994).

2.4.4 Parakrama Samudra Scheme

The Parakrama Samudra Scheme (PSS) is located in the North Central Province which falls within the
Dry Zone of Sri Lanka. Table 5 shows the catchment area as 73 sq.km and the capacity as 135 MCM.
However, the main water source is the diverted inflow from Amban Ganga. At present, the inflow usually
exceeds reservoir capacity in maha, and there are no serious water shortages in yala.

This scheme was originally built in the 12th century, by combining three existing smaller reservoirs
and augmenting the supply by a diversion weir. Restoration of the irrigation system was completed
between 1948 and 1952 by the Irrigation Department (Arumugam 1969). It was resettied with about
4,000 new farm families and each farmer was allocated approximately 2.5 ha of irrigable land and 1.2
ha of highland suitable for perennial crops and homestead. According to Table 5, the orlgmally designed
command area of 7,850 ha has increased 23 percent to about 9,800 ha.

The average annual rainfall is 1,470 mm. The major part of the rain falls between October and
March, during the northeasterm monsoon. The population density of the area is 88 persons per ha
(Department of Census and Statistics 1992).

The major crop grown in the scheme is rice. This scheme came under the INMAS Program in 1984
and it was improved under ISMP from 1887.
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limited gathering. In schemes where the F’ro;ect Management Committee System exists, a "pre- kanna
meeting" is held where |mportant dates of an imigation season are negohated ‘and agreed upon.?

For special irrigation projects and programs, national level steering committees or coordinating
committees are established to coordinate the activities of the agencies,

24 DESCRIPTION OF IRRIGATION SCHEMES
2.4.1. Basic Physical Characteristics of the Five Schemes
Table 5§ summarizes the basic physical characteristics of the ﬂve'irrigation schemes,

Table 5. Basic physic.al characteristics of the five schemes.

“Scheme Catchment " Reservoir Designed Present Percent
area © ' capacity cammand - estimated change
(sg.km) {MCM) Toarea | command
(ha) area (ha)
Dewahuwa 67 108 945 1,214 28
Mapakada 7 83 376 548 46
Parakrama Samudra 73 135.0 : 7,950 9800 © 23
Rajangane 1,611 11.0 5370 5,600 4
Ridiyagama N 27.0 2513 3,440 : 37

Sources:  Arumugam 1969,
[rrigation Department 1975,
ECL 1992,

O&M ofthe five schemes are managed by the irrigation Department. Farmer orgamzatlons and inter-
agency coordination is handled by the Irrigation Management Division.

2.4.2 Dewahuwa Scheme
The Dewahuwa Scheme is located in the Matale District of the Central Province. Table 5 shows that

the command area under the scheme has expanded 28 percent from the designed command area of
945 ha (Arurmugam 1969) to 1,214 ha.

*The system described above is what was in operation for the period covered by the study. Recently, the responsibilities of
the Government Agent have been devolved to the Divisional Secretary. More importantly, the Irrigation (Amendment) Act of 1984
has legalized the authority of the Project Management Committee, in essence replacing the cultivation meetings.
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3. Sub-Project Management Committee—This is established 'only in larger schemes. The purpose
is to decentralize coordination activities. This is formed of representatives of DCOs and line
agencies,

4. Project Management Committee—This is formed of representatives of the farmer organizations
and officials of the line agencies.

in the Dewahuwa, Mapakada, Parakrama Samudra, Rajangane and Ridiyagama schemes which
were selected for this study, the Project Management Commitiees are said to be functlonmg and active
(Danansooriya, S. Personal communication. 1994),

2.5.2 Irrigation System Management Project (ISMP)

The ISMP commenced in 1986 with funds received from the United States Agency for International
Development (USAID). The Project covers the four major irrigation systems in Polonnaruwa District of
the North Central Province, Gal Oya Right Bank System, and an irrigation system in the North Western
Province. The project lmplementatlon was through the Irrigation Management Division with the Irrlgatlon
Department handling the construction component. _

The ISMP had wide ranging objectives which included farmer organization development,
improvements to the physical system, financial management, fraining capacity enhancement, research,
and promoting a monitoring evaiuation and feedback system. Training for the Project and research
activities in the form of Diagnostic Analysis Studies commenced in 1984. In the development of farmer
organizations, the Institutional Organizer approach was adopted (Blank 1986). The Project further
planned to hand over the distributary (secondary) level irrigation system to the farmer organization for
management, and this program is underway now.

The Project had a heavy management orientation. As an indirect result, cost-effective construction
methods such as rubble packing in place of retaining walls, and vertical mass concrete drop structures
in place of reinforced inclined drops were introduced. Attempts were made to calibrate the irrigation
structures instead of going for expensive flow measuring structures (Sakthivadivel and Merrey 1992).
Apart from one study commissioned by [IMI and conducted by Engineering Consultants Limited (ECL
1992), substantial studies have not yet been done to draw conclusions on the performance of the project.

The handing over of irrigation systems to farmers for management started in 1991. Under the
present system, a maintenance plan for the distributary canal is prepared by the farmer organization with
the heip of the Irrigation Department. Farmers' responsibilities include the maintenance of canals and
canal roads inclusive of structures, in accordance with the plan. They are responsible for the security
of the system and the resolution of conflicts among water users. Among the rights of farmer
organizations are collecting fees, imposing sanctions against members, obtaining details of O&M of the
main system and requesting technical assistance from the lrrigation Department on repairs.
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2.4.5 Rajangane Scheme

This is a new irrigation scheme constructed in 1957. The command area spreads over the
Anuradhapura District of the North Central Province and the Kurunega!é District of the North Western
Province. It has a catchment area of 1,611 sq.km and a capacity of 101 MCM (Arumugam 1969). The
water supply to the reservoir is augmented by drainage water from the lands irrigated by the Kalawewa
Reservoir of Mahaweli System H. As shown by Table 5, the designed command area under the scheme
has increased slightly from 5,370 ha to about 5,600 ha at present (ECL 1992). Water resources are
sufficient to cultivate the full extent in both seasons.

This scheme came under the INMAS Program in 1984. This is one of the schemes remodeled under
MIRP from 1985,

2.4.6 Ridivagama Scheme

The Ridiyagama Scheme is located in the Hambantota District of the Southern Province. Table 5 shows
that it has a catchment area of 31 sq.km and a capacity of 27 MCM. The water supply is augmented
by diverted waters from the Walawe Ganga. This scheme also rarely experiences water shortages.

The scheme was constructed in 1923-28 (Arumugam 1969) and the designed command area is
2,513 ha. The present area under command is 3,440 ha, a 37 percent increase. This scheme was
planned to be brought under the INMAS Program in 1984. However, the actual implementation of
INMAS began in 1990,

2.5 DESCRIPTION OF INTERVENTIONS
25.1 Integrated Management of Irrigation Systems (INMAS)

Essentially, the objective of this program is to establish closer coordination among the inputs and
services needed for agriculture, thereby increasing agricultural productivity. Special focus is on the use
of irrigation water (ML&LD 1984),

Under the INMAS Program and the subsequent ISMP, the farmer organizations in the major schemes
which came under these programs were institutionalized. The organization structure presently being
promoted by the INMAS Program is as follows:

1. Field Channel Group (FCG)—An association of farmers at the field channel level.

2. Distributary Canal Organization (DCO)—A formal organization of farmers served by one or more
distributary channels. This is composed of representatives of FCGs.
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" 3. Performance Evaluation

3.1 PERFORMANCE OF DEWAHUWA SCHEME

3.1.1  Performance Level and Changes

The data set available from the Dewahuwa Scheme is discontinuous and had to be supplemented with
other sources such as |IMI research records. The estimated level of performance using available data
is summarized in Table 6.

Table 6. Performance of Dewahuwa Scheme.

Performance Average Past Present Percent
indicator/parameter (1984-1993) perfermance performance change
: {1984-1987) (1991-1883)
Maha Yala Maha Yala Maha Yala Maha Yala

AJW (ha/MCM) 585 838 64.8 94.3 523 73.2 -19 22 (|
{irrigation anly)
AlUW (ha/MCM) 41.1 74.4 399 a2.1 423 66.0 +6 -20
(tota) water) '
Irrigation intensity (%) 80 51 100 35 67 50 . -33 +43
trrigation Buty (m) 1.70 1.22 1.56 1.07 1.91 1.38 | +22 -28
Actual Duty/Design 128 72 17 63 144 a1 "
Norm (%)
Relative Water Supply 1.09 - 1.15 - 1.08 - 6 -
Irrigation Water 288 - 325 - 262 - -20 -
Productivity (tons/MCM)
Total annual production 4,946 - 6,082 “ 4,057 - -33 -
{tons)
Cropping Intensity (%) 1186 137 ST -15
(annual)
Land Productivity 474 4.85 499 +3
{tons/ha)

Note: AlUW = Area Irrigated per Unit Water.
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2.5.3 Integrated Rural Development Program (IRDP)

The IRDP was initiated with World Bank assistance in 1976. Some of the other organizations involved
{for various districts) were International Fund for Agricultural Development (IFAD), NORAD, the
Government of the Netherlands and the Government of Japan.

The aims of the project were as follows:

1. Spread development to areas not benefitting from lead projects such as the Mahaweli
Deveiopment Program, the Greater Colombo Economic Commission (GCEC), and urban
development and housing programs. ‘

2. Help achieve balanced regional development.
3. Widen economic opportunities and enhance living conditions of the rural masses.

A basic feature of the Program was to have different programs for different administrative districts,
with scope and focus varying to suit the field conditions. In some districts the irrigation sector received
the major attention. The Program provided funds to improve medium and minor frrigation schemes. The
Program principles stressed the importance of the participation of the intended beneficiaries (Peoples
Bank 1989).

2.5.4 Major Irrigation Rehabilitation Project (MIRP)

The MIRP was funded by the World Bank and was implemented through the Irrigation Management
Division, while the Irrigation Department attended lo the physical improvements. The work started in
1985 and concluded in June 1983, It was originally planned to rehabilitate seven major irrigation
schemes in North Central and North Eastern provinces. However, due to unstable civil conditions, work
in three of the schemes had to be abandoned.

The Project objective was to increase agricultural production through rehabilitation and improvement
of infrastructure and development of institutional organizations. A new approach adopted in this Project
was to select a "pilot area” from each scheme to test the proposed improvements (Abeysekara 1993).

During the implementation period, the project was affected by problems like nonavailability of canal
systern data (Abeysekara 1993). Impacts of the rehabilitation effort were studied by ECL., under contract
from |IMI (ECL 1992).
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Table 7. Length _lof irﬁgation seasoh..‘ -

II Average

Past Present Recommended range
Maha Yala Maha Yala Maha Yala Maha Yala
148 165 121 145 135 135-150 105-120

The longer duration of the maha season in the past period is influenced by the 1986/87 maha season
which spanned over 176 days. This was cultivated in two staggers. Ifthis season is excluded, the value
goes down to 147 days. A decrease in the length of maha seasons can be observed from the results.
However, the length of yala seasons has increased by about 12 percent.

3.1.3

Other Performance-Related Parameters

Changes in the performance-related parameters of rainfall, OFC cultlvated area and rice yield are shown

in-Table 8

Table 8. Performance-related parameters.

Performance- Average Past performance Present perfotrmance Percent change
related (1984-93)
parameter :
Maha Yala Maha Yala Maha - Yala Maha |- Yala

Ralnfall ' (mm) 696 141 946 | 181 446 120 53 T 428
OFC cultivated - 78 . 100 - 100 - 0
area (%) : L
Rice yield 4.96 . 4.85 - 499 - +3 -
{tonsfha—rough
rice)

Note: OFC = Other Field Crops.
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The past performance was evaluated using the 1984/85, 1985/86 and 1986/87 maha and 1985,
1986, and 1987 yala seasons. The present performance was measured using data from 1981 to 1993.
Because of the high percent of OFC cultivation in the yala season, |rrigation Water Productivity and
Relative Water Supply are calculated for the maha season only.

The results show that the performance has decreased with respect to most of the indicators used.
One exception is Irrigation Intensity in yala season which has increased by 43 percent. The highest
Irrigation intensity in yala was 100 percent, which was recorded in 1988, Irrigation Intensity in maha
shows a decrease of 33 percent, with all three seasons in the past period recording an Irrigation Intensity
of 100 percent. ‘

Annual Cropping Intensity has declined from 137 to 117 percent which corresponds with the decline
of annual Irrigation Intensity from 135 to 117 percent. The highest Cropping Intensity recorded was 150
in 1985/86 and 1991/92.

The area irrigated per unit volume of irrigation water has decreased by 19 percent in maha and 22
percent in yala. The best performance with regard to this indicator was in 1984/85 maha and 1986 yala,
where the values were 74 ha/MCM and 103 ha/MCM, respectively,

The same indicator calculated using rainfall as an input has increased by 6 percent in maha but
decreased by 20 percent in yala. The best performance with regard to this indicator was in 1981/92
maha and 1986 yala, when the values were 43.4 ha/MCM and 91 ha/MCM, respectively,

lrrigation Duty has increased by 22 percent during the maha seasons and by 29 percent in the yala
seasons. Compared with the Irrigation Duty of 1.33 m (4.36 ft.) for maha seasons specified in Technical
Note 6 of the Irrigation Department, the duty in this scheme is 28 percent higher than that specified for
the maha seasons. In the yala seasons, the lrrigation Duty is 29 percent lower than the specified norm
of 1.7 m (5.56 f.).

Relative Water Supply (RWS) has decreased by 6 percent during maha seasons. This decrease has
resulted in an improvement of performance considering 1 as the optimum value of RWS. According to
the categorization adopted, present irrigation performance measured by RWS is of a good standard in
the maha seasons. The optimum value recorded for RWS was 1.02 in 1991/92 maha.

The results show that Irrigation Water Productivity has decreased by 20 percent. The highest value
of Irrigation Water Productivity was 373 tons/MCM in 1984/85 maha.

Average Land Productivity per season has increased by 3 percent from 4.85 tons per hectare
(tons/ha) to 4.99 tons/ha. The highest value for this indicator was 5.27 tons per hectare per season
(tons/ha/season) recorded in 1989/90.

Total annual production has decreased by 33 percent from 6,082 tons to 4,057 tons in the maha
seasons. The highest production figure was recorded in 1985/86 maha when the value was 6,300 tons.

3.1.2 Length of Irrigation Season
In Dewahuwa Scheme, the maha season usually started between late September and early November,
The only exception was maha 1989, which started in January 1989. In the yala seasons, the starting

date was within the first half of May, except yala 1984 which started in June.
The behavior of the length of irrigation season is shown in Tablte 7.
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3.2 PERFORMANCE OF MAPAKADA SCHEME

3.2.1 Performance level and Changes

The estimated level of performance of the Mapakada Scheme using available data is.summarized in

Table @.

Table 8. Performance of Mapakada Scheme.

Nate: AlUW = Area Irrigated per Unit Water.

27

Performance Average Past performance Present performance Percent
indicator/parameter {1984-53) (1985-88) (1990-93) change
Maha Yala Maha Yala Maha Yala Maha Yala
AlUW (ha/MCM) 65.0 4886 69.1 49.7 63.9 46.3 -8 -7
(frrigation only)
AIUW (ha/MCM) 36.2 44.4 423 458 328 422 -23 -8
(total water)
Irrigation Inlensity (%) 100 100 100 100 100 100 0 0
Irtigation Duty (m}) 1.6 21 15 20 18 2.2 +3 +10
Actual Duty/Design 120 123 113 118 120 129 - - I
Norm (%)
Relative Water Supply 147 084 . 1.02 0.94 1.27 095 +22 +1
Irrigation Water 235 183 239 174 242 185 +1 . +68
Productivity :
(tonsMCMY
Tatal annual 1,845 2,052 1,781 1,863 2,073 2,128 +16 +14
praduction {tons)
Cropping Intensity (%) 200 200 200 s} i
Land Productivity 3.63 3.32 3.83 +16
{tans/ha)



Rainfall in the maha season has decreased by about 53 percent, while in the yala season it has
decreased by 25 percent. OFC cultivated area has remained at approximately 100 percent according
to IMD data. The average value is 78 percent because rice was cultivated in the yala seasons of 1988
and 1989. As noted above, rice yields have increased by 3 percent from 4.85 tons/ha to 4.99 tons/ha.

It should be noted that according to IIMI studies done from 1985 to 1887, the rice cultivated area in
yala varies between 8 and 20 percent. Hence, WD data on OFC cultivated area seem to be
approximate.

3.1.4 Impacts and Inter-Relationships

This scheme was included in the INMAS Program since 1984, Crop diversification was promoted in this
scheme for a substantial period. This may have contributed to low Irrigation Duty in the yala season,
Despite the increase in irrigation Duty, it can be seen that it is still below the design norm in the yala
season.

The results show that irrigation performance has deteriorated with respect to most indicators,
particularly in the yala season. The reductions in the length of the maha seasons are not reflected in
the values for other performance indicators except in RWS.

Table 8 shows that rainfall in maha has decreased by 53 percent. This would partially explain the
increase in [rrigation Duty and decrease in Area frrigated per Unit Water which are inter-related, despite
the decrease in the length of the maha seasons. The effect of the decrease of rainfall is further reflected
in the decrease in RWS and increase in Area Irrigated per Unit Water with rainfall included, in the maha
seasons. The low Irrigation Duty in the yala season is probably associated with the high percentage of
OFC cultivation.

Although the Irrigation Intensity in yala has increased, the annual Irrigation Intensity has decreased
from 135 to 117 percent. With the available data, it cannot be ascertained whether the increase in
cultivated area in yala was at the expense of the maha cultivation. However, it is evident that the overall
performance of the scheme has declined. :

The results show that the total annual production has decreased over the period. Apparently, the
decrease of the cultivated area in the maha seasons has prevailed over the slight increase in rice yield.

The decrease in Irrigation Water Productivity is due to the decrease of production and increased
irrigation water use resulting from decreased rainfall in maha.

A major cause for the drop in performance in maha seems to be the decreased rainfall. This has
probably contributed to higher irrigation releases. Although the length of the maha season has
decreased, this was not sufficient to offset the ill-effects of reduced rainfall on performance,
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Table 10. Length of irrigation season.

3

Average Past Present Recommended range
Maha Yala Maha Yala Maha Yala Maha Yafa
153 140 151 124 152 136 135150 105-120

The meda (intermediate) season of 1991 described above was not included in the calculations.
The results do not show an appreciable change in the length of maha seasons. However, an increase
in the length of yala seasons is evident.

3.2.3 Other Performance-Related Parameters

Changes in the performance-related parameters of rainfall, OFC cultivated area and rice yield are shown

in Table 11.

Table 11. Performance-related paramefers.

Performance- Average Past performance Present petformance Percent
related (1984-93) {1985-88) (1980-93) change
parameter
Maha Yala Maha Yala Maha Yala Maha Yala

Rainfall (rmm) 1,308 186 1,136 172 1,448 201 .+27 +17
OFC cultivated - 5 - 1.76 - B.26 .- +400
area (%)
Rice yield
{tons/ha—rough 3.55 374 325 3.40 78 3.88 +16 +14
rice)
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The past performance was evaluated using the 1985/86, 1987/88 and the 1988/89 maha seasons
and 1985, 1987, and 1988 yala seasons. The present performance was measured using data from the
1990/91 to 1992/93 maha seasons and the 1980, 1992 and 1993 yala seasons.

The area irrigated per unit volume of irrigation water has decreased by 8 percent in maha and 7
percent in yala.” The best performance with regard to this indicator was in 1987/88 maha and 1989 yala,
where the values were 83 ha/MCM and 52 ha/MCM, respectively.

The same indicator calculated using rainfall as an input has decreased by 23 percent in maha and
increased by 8 percent in yala. The best performance with regard to this indicator was in 1987/88 maha
and 1989 yala, where the values were 61 ha/MCM and 47 ha/MCM, respectively.

Irrigation Intensity in both seasons has remained at 100 percent. Cropping intensity has also
remained constant at 200 percent.

Irrigation Duty has increased by 3 percent during maha seasons and by 10 percent in yaia seasons.
Compared with the average Irrigation Duty of 1.33 m (4.36 ft.) for maha seasons specified in Technical
Note 6 of the Irrigation Department, the duty in this scheme is 20 percent higher than that specified for
maha seasons. In yala seasons, the trigation Duty is 29 percent higher than the specified value of 1.7
m (5.56 ft.). .

Relative Water Supply (RWS) has increased by 22 percent during maha seasons, and by 1 percent
in yala seasons. The increase in maha has resulted in a decrease in performance considering 1 as the
optimum value of RWS, According to the categorization adopted, present irrigation performance
measured by RWS is of a poor standard in maha seasons, but of a good standard in yala seasons. The
optimum values for RWS were 0.99 in 1984/85 maha and 0.96 in 1987 yala.

Irrigation Water Productivity has increased by 1 percent in maha, and by 6 percent in yala. The best
values for Irrigation Water Productivity were 291 tons/MCM in 1992/93 maha and 203 tons/MCM in 19889
yala.

Land Productivity has increased by 16 percent over the period. The best achievement with regard
to this indicator was 4.03 tons/ha, which was recorded in 1992/93.

The total annual production has increased by 16 percent in maha seasons and by 14 percent in yala
seasons. The best values for production were 2,192 tons in 1992/93 maha seasons, and 2,219 tons in
1993 yala,

3.2.2 Length of lrrigation Season

The start of the maha season in Mapakada Scheme has varied between early October to mid-November,
The recent maha seasons have started in early October to mid-October. The yala seasons have started
between late March and late April.

A meda (intermediate) season was cultivated in 1991. OFCs were planned to be grown in 81 ha,
Although the planned duration was 122 days, the season lasted for 202 days, from 10 March to 28
September 1991,

The behavior of the length of irrigation season is shown in Table 10.
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Table 12. Performarice of Parakrama Samudra Scheme.

Performance Average Past performance P'l"esent performance Percent
indicator/ {1984-93) (1984-87) (1990-93) change
parameter

Maha Yala Maha Yala Maha Yala Maha Yata©
AUW (haMCM) 734 65.7 76.3 61.7 70.4 67.3 -8 +9
(irrigation only) .
AW (haMCM) 47.2 56.6 465 57.6 454 §9.3 -2 +3
(totat water)
Irrigation Intensity 100 100 100 100 100 100 a] 0
(%)
Irrigation Duty {m) 137 153 1.32 1.62 1.43 1.5 +8 -7
Actual Duty/Desigh 103 ap 99 95 108 B8 “ -
Norm (%} i
Relative VWaler 0.85 1.05 Q.79 1.06 0.85 1.07 +8 +1
Supply
Irrigation Water 350 256 376 249 308 273 -18 +8
Productivity
(fons/MCM)
Total annual 46,600 38,100 48,300 39,300 42,700 36,400 -11 -7
production (tons)
Cropping Inlensity 201 2m 203 +2
{annual) (%)
Land Produciivity 4.47 4,55 4.26 -6
(fons/ha)

Note: AlUW = Area lrrigated per Unit Water.
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3.24 Impacts and Inter-Relationships

As mentioned earlier, this scheme was included in the INMAS Program from 1984, and the infrastructure
was improved under IRDP. Although beneficiary participation at the implementation stage was envisaged
under IRDP, studies show that this has not been very successful (Dayaratne 1991).

The rehabilitation under IRDP included improving and extending the field channels, and providing
several farms with direct access to field channels. This must have improved the equity and reliability of
the water supply. According to Irrigation Department estimates, the area with irrigation facilities
increased by 46 percent from 376 ha to 548 ha immediately after rehabilitation. The actual irrigated area
remained constant at 548 ha. It can be assumed that better water distribution has helped increase the
productivity, though water use has also increased. The changes in length of the season correspond with
the performance changes related to water supply, especially in the yala season.

The rainfall in the later period is higher than that in the earlier period. But, this has not resulted in
a decrease in Irrigation Duty as expected. This indicates that rainfall utilization can be improved in the
Mapakada Scheme. However, due to high water availability in the maha season and constraints due
to tank capacity, motivation for high rainfall utilization is minimal. Because of the low and sporadic nature
of rainfall in yala, it is preferable to compare the performance in yala without the effect of rainfall.

The results show substantial improvements in performance with respect to agricultural production
related indicators. The rice yield has increased by 16 percent in maha and by 14 percent in yala. These
increases can be linked to the increase in Land Productivity and the total production. The increase in
Irrigation Water Productivity is dampened by the increase of water use, despite higher rainfall in the later
period.

In summary, the results show that the performance can be improved by higher management effort.
Reducing the length of the irrigation season and better utilizing rainfall can substantially increase the
water supply performance.

3.3 PERFORMANCE OF PARAKRAMA SAMUDRA SCHEME
3.3.1 Performance Level and Changes

The estimated level of performance using available data is summarized in Table 12.

The past performance was evaluated using the 1984/85 to 1986/87 maha seasons and the 1984 to
1986 yala seasons. The present performance was measured using the data from 1990/91 to 1992/93
maha seasons and 1991 to 1993 yala seasons.

The area irrigated per unit volume of irrigation water has decreased by 8 percent in maha, but has
increased by 9 percent in yala. The best performance with regard to this indicator was in 1985/86 maha
and 1989 yala, when the values were 82 ha/MCM and 75 ha/MCM, respectively.

The same indicator calculated using rainfall as an input has decreased by 2 percent in maha, but
has increased by 3 percent in yala. The best performance with regard to this indicator was in 1887/88
maha and 1992 yala, when the values were 63 ha/MCM and 66 ha/MCM, respectively.
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Table 13. Length of irrigation season. URTE S - T s

Average ) Past ‘ Present Recommended range
Maha Yala Maha Yala Maha Yala Maha Yala
142 135 148 143 145 134 135-150 105-120

3.3.3 Other Performance-Related Parameters

Changes in the performance-related parameters of rainfali, OFC cultivated area and rice yield are shown
in Table 14. ' . '

Table 14. Performance-related parameters.

Performance- Average Past performance Present performance ' F"ercent

related parameter {1984-93) (1984-87) (1990-93} change
Maha Yala Maha Yala Maha Yala Maha Yala

Rainfall 800 242 864 115 804 201 -7 +7
OFC cultivated 23 35 1.9 2.4 47 54 +2.8 +3.0
area (%)
Rice vield 4.68 421 4.78 4.29 4.36 4,15 9 ' -3
(tons/ha-rough
rice)

The rainfall decreased by 7 percent in maha, but increased by 7 percent in yala. OFC cultivated
area seems to be insignificant in both seasons but shows an upward trend. Rice yield has decreased
in both seasons.

3.3.4 Impacts and Inter-Relationships

Water availability in this scheme is good. Usually, the tank spills during the maha season and reaches
the full supply level at the beginning of yala, so there is little motivation to improve water use in maha.
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Irmigation Department data suggest that the area irrigated has remained constant at 9,794 ha
throughout the period from 1984 to 1993. As a result, Irrigation Intensity remains constant at 100 percent
during both maha and yala seasons.

lirigation Duty has increased by 8 percent during maha seasons, but has decreased by 7 percent
in yala seasons. Compared with the average Irrigation Duty of 1.33 m (4.36 ft.) for maha seasons
specified in Technical Note 6 of the lrrigation Department, the duty in this scheme is 3 percent higher
than that specified for maha seasons. In the yala seasons, the Irrigation Duty is 10 percent lower than
the specified norm of 1.7 m (5.56 ft.).

Relative Water Supply has increased by 8 percent during maha seasons and by 1 percent in yala
seasons. The increase in yala has resulted in an increase in performance considering 1.0 as the
optimurn value of RWS. According to the categorization adopted, present irrigation performance
measured by RWS is of a good standard in maha seasons. Itis of a fair standard in yala seasons. The
best values for RWS were 0.99 in 1984/85 maha, and 0.96 in 1987 yala.

Irrigation Water Productivity has decreased by 18 percent in maha, but has increased by 9 percent
in yala. The best values for Irrigation Water Productivity were 408 tons/MCM in 1987/88 maha, and 283
tons/MCM in yala 1992,

Cropping Intensity has increased by 2 percent over the study period. The highest Cropping Intensity
of 207 was recorded in 1992/93.

Land Productivity has decreased by 6 percent over the period. The best achievement with regard
to this indicator was 4.77 tons/ha, which was recorded in 1989/90.

Total annual production has decreased by 11 percent from 48,300 tons to 42 700 tons in maha
seasons. The drop in yala season is 8 percent from 39,400 tons to 36,400 tons. As a result, the annual
production has decreased by 10 percent from 87,700 to 79,100 tons. The highest production figures
were recorded in 1987/88 maha and 1990 yala when the values were 52,500 tons and 43,900 tons,
respectively.

3.3.2 Length of Irrigation Season

The starting dates of the maha seasons vary from mid-October to early November. After maha 1987/88,
a clear shift of the maha starting date to early November can be observed. This was probably made to
accommodate a longer construction period for ISMP.

There is very little variation in the start of yala. It has started between 10 and 22 Aprii for the entire
study period.

The behavior of the length of irrigation season is shown in Table 13.

The duration of the yala seasons has decreased by about 6 percent. The lowest durations were
recorded in yala 1988 (126 days) and yala 1989 (125 days). However, changes in maha seasons are
comparatively small.
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The same indicator calculated using rainfall as an input increased by 8 percent in maha and 1
percent in yala. The best performance with regard to this indicator was also in 1989/90 maha and 1989
yala, when the values were 53 ha/MCM and 84 ha/MCM, respectively.

Table 15, Performance of Rajangane Scheme,

Performance Average Past performance Present Percent
indicator/parameter (1984-93) {1965-88) performance change
{1990-93)

Maha Yala Maha Yala Maha Yala Maha Yala
AIUW (ha/MCM) 500 555 422 47.2 50.4 48.9 +19 +6
(irrigation only)
AIUW (ha/MCM) 41.9 43.2 37.9 43.2 411 43.8 +8 +1
(total water) ’
Irrigation Intensity 105 99 105 9z 105 108 0 +17
(%)
Irrigation Duty (m) 2.08 203 24 2.4 20 21 -17 -10
Actual Duty/Design 158 119 180 141 150 124 - -
Norm (%)
Relative Water 121 117 1.26 1.13 1.16 1.20 -8 +4
Stpply
Irrigation Water 231 130 180 114 268 155 +48 +39
Productivity
(tans/MCMY
Totai annual 27,000 13,600 24,900 12,300 30,200 19,000 +22 +54
production {tons}
Cropping Intensity 182 177 208 +16
(%)
Land Productivity 4.186 4.01 4.37 +9
(tons/ha)

Note:

AlUW = Area lrrigated per Unit Water.
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Apart from that, Irrigation Intensity in maha was 100 percent throughout. As a result, the scope for
performance improvement at main system level during maha is small.

Viewed in this background, there are appreciable performance gains in the yala season with respect
to water use. These gains correspond well with the changes in the length of the irrigation season.

However, it should be noted that the rainfall received in recent maha seasons is lower than that in
earlier maha seasons. This may have increased the ifrigation issues resulting in a low value for Area
Irrigated per Unit Water and increased the Duty. Insignificant changes in RWS also indicate that
increases in irrigation issues were in relation with irrigation demands. Similarly, rainfall in yala shows
an increase in the later period. The performance gains can be partly attributed to this, atthough as
previously mentioned, it is difficult to respond to rains during yala.

The data show that rice yields have dropped by 9 percent and 3 percent in maha and yala,
respectively. The drop in rice yields and increased water use in maha have contributed to the decline
in Irrigation Water Productivity in the maha season. in yala however, despite the drop in rice yields, the
Irrigation Water Productivity has increased due to less water use. Similarly, the decline in Land
Productivity and the total production can be attributed to the drop in rice yields.

The OFC cultivated area is small both in maha and yala seasons and unlikely tc make a significant
contribution to water use. However, an upward trend in OFC cultivation can be noticed.

This scheme was included in the INMAS Program and further improved under {SMP. Studies done
prior to the improvements suggest that the water supply was inequitable and unreliable (Fowler and
Kilkelly 1987a). Under ISMP, flow measurement structures were constructed at distributary canals. The
development of farmer organizations and joint management activities were done in a comparatively
systematic manner. Hence, greater impacts can be expected at lower levels of the system.

The Parakrama Samudra supplies the Polonnaruwa town with water for domestic purposes.
Polonnaruwa is a major town in the North Central Province with the possibility of expanding, which
means that water demand for domestic purposes is likely to increase in the future. The implications of
this for the sustainability of performance of the scheme need to be studied.

3.4 PERFORMANCE OF RAJANGANE SCHEME
3.4.1 Performance Level and Changes

The estimated level of performance using availabie data is summarized in Table 15.

The. past performance was evaluated using the 1885/86, 1986/87 and 1987/88 maha seasons, and
1985, 1986, and 1987 yala seasons. The present performance was measured using the data from
1990/91 to 1992/93 maha seasons, and 1980 to 1992 yala seasons. The results show that the
performance has improved with respect to all the indicators used,

The area irrigated per unit volume of irrigation water has increased by 19 percent in maha and 6
percent in yala. The best performance with regard to this indicator was witnessed in 1989/90 maha and
1989 yala, when the values were 67 ha/MCM and 104 ha/MCM, respectively.
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Table 16. Length of irrigation season.

Average Past Present Recommended range
Maha Yala Maha Yala Maha Yala Maha Yala
148 140 158 147 140 131 135-150 1056-120
3.4.3 Other Performance-Related Parameters

Changes in the performance-related parameters of rainfall, OFC cultivated area and rice yield are shown
in Table 17.

Table 17. Performance-related parameters.

Perfarmance- Average Past performance Present performance Percent

refated parameter (1984-93) (1985-88) {1990-93} change
Maha Yala Maha Yala Maha Yala Maha Yala

Rainfall (mm) 425 248 459 166 453 311 -9 +87
OFC cultivated 1.17 5.42 17 1186 1.24 2.43 -27 -79
area (%)
Rice yield 4.86 3.16 489 294 5.21 3.50 +7 +19
(tons/ha—raugh
rice)

3.4.4

Impacts and Inter-Relationships

This scheme, like Parakrama Samudra, enjoys a reliable supply of water to the tank. Early records show
that water use, especially in the maha seasons, was excessive. For example, tank duty in maha 1972/73
was 3.4m (Ponrajah n.d.). More recent studies (ECL 1992) have also stressed this fact as follows:
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Irrigation Intensity in maha seasons has remained constant at 105 percent. The highest Irrigation
Intensity. in maha seasons was 107 percent, which was recorded throughout all the seasons from
1986/87 to 1989/90. Irrigation Intensity in yala seasons show an increase of 17 percent, with highest
irrigation Intensity of 108 percent being recorded in 1992 yala. On the average, annual lrrigation
Intensity is 205 percent.

[rrigation Duty has decreased by 17 percent during maha seasons and by 10 percent in yala
seasons. Compared with the average Irrigation Duty of 1.33 m (4.36 ft.) for maha seasons specified in
Technical Note 6 of the lrrigation Department, the duty in this scheme is 56 percent higher than that
specified for maha seasons. In the yala seasons, the Irrigation Duty is 19 percent higher than the
specified value of 1.7 m (5.56 ft.).

Reiative Water Supply has decreased by 8 percent during maha seasons but increased by 4 percent
in yala seasons. The decrease in maha has resulted in an increase of performance considering 1.0 as
the optimum value of RWS. According to the categorization adopted, the present irrigation performance
measured by RWS is of a fair standard in maha seasons, but of a poor standard in yala seasons. The
optimum values for RWS were 1.01 in 1992/93 maha, and 1.06 in 1990 yala.

lrrigation Water Productivity has increased by 48 percent in maha and 3¢ percent in yala. The best
values for Irrigation Water Productivity were 296 tons/MCM in 1989/90 maha, and 191 tons/MCM in 1992
yala.

Cropping Intensity has increased by 16 percent over the study period. The highest Cropping
Intensity of 212 was recorded in 1989/90.

Land Productivity has increased by 9 percent over the period. The best achievement with regard
to this indicator was 5.24 tons/ha, which was recorded in 1981/82. |

The total annual production has increased by 22 percent from 24,900 tons to 30,200 tons in the
maha season. In the yala season, the increase was 54 percent from 12,300 tons to 19,000 tons. As
a result, the annual production has increased by 32 percent from 37,100 to 49,200 tons. The higheSt
production figures were recorded in 1991/92 maha and 1892 yala, when the values were 33,500 and
21,900 tons, respectively.

3.4.2 Length of lrrigation Season

The maha season in Rajangane Scheme started between mid-September and early November. The yala
season started between mid-March and mid-April. The behavior of the length of irrigation season is
shown in Table 16.

In the past, it was difficult to identify the length of the season. The data show that there had been
several extensions after the official cut-off date of water issues. As a result, the actual closure of the
season was decided using personal judgement in some cases. However, in the later seasons, the length
of the seasons can be identified more easily. _

Results shown in Table 16 indicate that the duration has decreased by 11 percent in maha and yala.
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Table 18. Performance of Ridiyagama Scheme.

Performance indicator/ Average Past performance Present performance Percent
parameter (1986-83) (1986-88) {1990-93) change
Maha Yala Maha Yala Maha Yala Maha Yala

AlUW (ha/MCM) (irmgation 49.4 43.8 49.1 44.1 513 422 +5 .-4
anly) '

AlUW (ha/MCM) 40.4 39.4 43,4 40.2 378 374 -13 -7
(total water)

Irrigation Intensity (%) 89.3 88.7 955 92.1 855 85.3 -10 -7
Irrigation Duty (m) 21 23 2.1 2.28 2.0 2.3 -2 +1
Actual Duty/Design Norm 158 135 158 134 151 136 - ~
(%)

Relative Water 1.21 1.22 1.1 1.19 1.29 128 +16 +8
Supply

{rrigation Water 242 215 251 230 235 2M -6 -12
Productivity (tons/MCM)

Totat Annual Production 13,500 13,000 12,900 14,200 12,100 11,600 -6 -18
{tons)

Cropping Intensity (%) 177 185 171 -8
Land Productivity 4,82 499 452 -10
{tons/ha}
Note: ALUW = Area lrrigated per Unit Water,

The past peiformance was evaluated using the 1986/87 to 1988/83 maha seasons, and 1986 toc 1988
yala seasons, because rice yield data were available from 1986 only. The present performance was
measured using data from 1980 to 1993. The 1992 yala data were not used hecause the data set was

incomplete,

The area irrigated per unit volume of irrigation water has increased by 5 percent in maha, and
decreased by 4 percent in yala. The best performance with regard to this indicator was witnessed in

1990/91 maha and 1987 vyala, when the values were 64 ha/MCM and 48 ha/MCM, respectively.

Rainfall records were not provided in the Ridiyagama Scheme data set. As a result, rainfall data
from Hambantota and Ambalantota rain gauges maintained by the Hydrology Division of the Irrigation
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This system has a plentiful supply of water. As a result, farmers cannot be persuaded to cut down
wastage although control and measuring devices have been installed. ‘

One may question why farmers should reduce "wastage" in the face of a surplus water supply,
nevertheless, the present analysis shows improvements in water use both in maha and yala. Perhaps
there may be greater impacts at the distributary and field channel levels.

A comparison of past and present lengths of irrigation seasons shows a decrease in both maha and
yaila. Apart from this, the irrigation seasons are more clearly defined and water issues in-between the
seasons are minimized in the later period. These observations agree with the improvements in water
use. ;

It can be seen that rainfall in maha seasons have decreased in the later period, while the rainfall in
yala has increased. This makes the performance increases in maha more significant than increases in
yala.

frrigation performance in yala with respect to RWS had to be categarized as poor, due to the
increase in the value of RWS in yala. However, it should be noted that the total seasonal water
requirement has decreased by 9 percent during the period. This is mainly due to the reduction in Eength
of the irrigation season. Increased rainfall and reduced water requirement in yala have contributed to
the increase of RWS.

The area under the OFC cultivation has decreased over the period. The present level of OFC
cultivation is unlikely to have any effect on water use.

A variety of reasons has contributed to the improved Irrigation Water Productivity. In maha, rice
production has increased mainly due to improved vyields. Irrigation water use has decreased in spite of
lower rainfall. The net result is a very significant improvement in Irrigation Water Productivity in maha.

Increase of Irrigation Water Productivity in yala can be attributed to higher rainfall and yields. Rice
yields in yala have increased from a fairly low value of 2.9 tons/ha to 3.5 tonstha—an increase of 19
percent. Rainfall in yala has increased by 87 percent.

The total rice production shows a very significant increase of 54 percent in yala seasons. This is
due to the increase in rice yield and Cropping Intensity in yala seasons. Since cropped area increased
mainly in yala, the production increase in maha is lower than that of yala.

3.5 PERFORMANCE OF RIDIYAGAMA SCHEME
3.5.1. Performance Level and Changes

The estimated level of performance using available data is summarized in Table 18.

There were substantial differences in the estimated area provided by the Irrigation Department,
Agriculture Department and IMD. IMD data are available from 1991 only. A continuous data set for
irrigated area was also not available from the Irrigation Department. After inspecting the data and
comparing with water issues and rainfall, it was found that the area estimated by the Agriculture
Department is reasonably accurate. As a result, it was decided to use the area estimated by the
Agricuiture Department for this analysis.

38



Table 19. Length of irrigation season,

Average Past Present Rec_omrr'i'énded range
Maha Yala Maha Yala Maha Yala Maha . Yaia
138 143 140 141 141 s 135-150 . A405-120

l.ow average values for maha seasons given in Table 16 are influenced by maha 1986/87 and maha
1987/88, for which the durations were 128 and 135 days, respectively. Similarly, the duration of yala
1987128 days—was the lowest for the study period. -
The results do not indicate an appreciable change in the length of maha seasons. The length of yala
has increased by 7 percent.

3.5.3

Other Performance-Related Parameters

Changes in the performance-related parameters of rainfall, OFC cultivated area and rice yield are shown
in Table 20.

Table 20. Performance-related parameters.

Parformance-refated parameter Average Past performance Present performance Percent
(1984-93} {1986-88) (1990-93) change
Maha Yala Maha Yala Maha Yala Maha Yala
Rainfall {mm) 438 237 266 218 659 202 +148 -7
QOFC cultivated area (%) n.a. na. na. na n.a. na. na. na.
Rice yield {tons/ha—rough rice) 4.89 474 5.09 4.9 4.6 4.63 -10 -6

Note:

The maha season rainfall in the later period has increased by 148 percent.
dropped by 10 percent in the maha season, and by 6 percent in the yala season.

na. = Data not available.
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Department were used for the analysis. Area Irigated per Unit Water including rainfall has decreased
by 13 percent in maha and by 7 percent in yala. The best performance with regard to this indicator was
witnessed in 1988/89 maha and 1987 yala, when the values were 47 ha/MCM and 44 ha/MCM,
respectively. :

Irrigation intensity has decreased by 10 percent in maha and by 7 percent in yala. The best
performance was witnessed in 1987/88 maha and 1986 yala, when the values were 97 and 96,
respectively.

Irrigation Duty has decreased by 2 percent in maha seasons and increased by 1 percent in yala
seasons. Compared with the average Irrigation Duty of 1.33 m (4.36 ft.) for maha seasons specified by
the lirigation Department, the duty in this scheme is 58 percent higher than that specified for the maha
seasons. Inthe yaia' seasons, the Irrigation Duty is 35 percent higher than the specified value of 1.7 m
{5.56 ft.).

Relative Water Supply has increased by 16 percent during maha seasons, and by 8 percent in yala
seasons. The increases in maha and yala have resulted in a decrease in performance. According to
the categorization adopted, present irrigation performance measured by RWS is of a poor standard in
both maha and yala seasons. The optimum values for RWS were 1.02 in 1988/89 maha, and 1.11 in
1987 yala.

trrigation Water Productivity has decreased by & percent in maha and by 12 percent in yala. The
best values for Irrigation Water Productivity were 285 tons/MCM in 1987/88 maha, and 251 tons/MCM
in 1887 yala.

Cropping Intensity has decreased by 8 percent over the study period. The highest Cropping Intensity
of 189 was recorded in 1987/88.

Land Productivity has also decreased by 10 percent over the period. The best achievement with
regard to this indicator was 5.35 tons/ha/season, which was recorded in 1988/89.

Total annual preduction has decreased by 6 percent from 12,900 tons to 12,100 tons in the maha
season. In the yala season, the decrease was 18 percent from 14,200 tons to 11,600 tons. Thus,
annual production has dropped by 12 percent from 27,100 to 23,700 toens. The highest production
figures were recorded in 1988/88 maha and 1986 yala when the values were 15,800 tons and 14,200
tons, respectively.

3.5.2 Length of Irrigation Season

The starting date of the maha season has varied from September to November. The start of the yala
season was from March to April. The behavior of the length of irrigation season is shown in Table 19.
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4. A Comparison of Five [rrigation Schemes

4.1 PRESENT PERFORMANCE LEVEL

Table 21 describes the present performance Jevel and related parameters of the five irrigation schemes.
Values of the most recent three seasons were used in this analysis.

Table 22 shows that the rainfall in the maha season is highest in the Mapakada Scheme. It is
approximately 92 percent of the irrigation supply. Rainfall in maha is lowest in Rajangane and
Dewahuwa. Accordingly, the dependency on irrigation in maha seasons would be low in Mapakada but
high at Rajangane and Dewahuwa,

In the yala season, the rainfall was 10 to 15 percent of the irrigation supply in all the schemes, As
discussed earlier, rainfall in yala may not make a significant contribution to the water supply.

The performance indicators and related indices are compared in the following sections,

4.2 AREA IRRIGATED PER UNIT WATER

Area lrrigated per Unit Water (irrigation supply) for the five schemes is plotted in Figure 5. Area Irrigated
per Unit Water is highest in Parakrama Samudra in the maha seasons. Performance in the Mapakada
Scheme is only slightly lower. Inthe yala seasons, the best performance is observed in the Dewahuwa
Scheme, followed by Parakrama Samudra and Rajangane.

In Figure 6, Area Irrigated per Unit Water with respect to the total water supply is plotied. When
rainfall is considered as an input, the best performance is recorded in the Parakrama Samudra Scheme
in the maha season, followed by Dewahuwa and Rajangane. In the yala season the best performance
is observed in Dewahuwa. This is followed by Parakrama Samudra and Rajangane.

4.3 IRRIGATION INTENSITY

Figure 7 compares Irrigation intensity in the five schemes. Except in Dewahuwa, Irrigation Intensity is
- good in the other five schemes. According to the data, there is no room for further improvement in the
Parakrama Samudra, Rajangane and Mapakada schemes, with respect to this indicator. However, the
Irrigation Department’s estimate of irrigated area is based on the agreement reached with the farmers
at the cultivation meeting and the estimated maximum cultivable area. The actual area cultivated can
differ. In the case of water-short situations, this variation can be substantial. For the Ridiyagama
Scheme, the cultivated area estimated by the Agricutture Depariment was used for the analysis. The
comparison of the performances shows that better water management including maximum utilization of
rainfall is very important in the Dewahuwa and Ridiyagama schemes.

43



3.5.4 Impacts and Inter-Relationships

This scheme was included under the INMAS Program in 1991. No major rehabilitation has been done
in recent times. The level of farmer participation in the management of the irrigation system is less than
in the schemes coming under ISMP or MIRP. The system is not water short, and as a result there is
lttle motivation among farmers to participate in irrigation management (S. Danansooriya. Personal
communication. 1994). Similar attitudes among officials can be expected. Another factor affecting the
performance may be that the farmer organizations are not as developed as other schemes studied,
because of the late adoption of the INMAS System.

The available data show a decrease in irrigation performance in both seasons. The improvement
in Area Irrigated per Unit Water (irrigation supply) in maha can be attributed to increased rainfall in the
later period. The decrease in the length of the yala season also agrees with the changes in water
related performance indicators.

The substantial increase in rainfall in maha has not resulted in a corresponding reduction of irrigation
water releases. The slight drop in irrigation water use in maha was insufficient to offset the bigger
decrease in rice yields. As a result, Irrigation Water Productivity has decreased in maha. In yala, the
drop in [rrigation Water Productivity is higher due to higher water use and the drop in rice yields.

The drop in rice yields is reflected in the decrease in Land Productivity. The decrease in total
production is a result of both the drop in rice yields and Cropping Intensity.

42



'sdoiny paig Jeyio =
‘aiqejeAR JoU BlB( =

240
‘BU ISeoN

‘Kddng  uoebuiyjepuey jo oy |

(a1t yBnos
—eysuo))
S€ Iz’ Sty 158 4 89 8l't - 667 pioik 201y
{,) pale
PaJEARND
‘B'U BU ez el 'S Ly azs o] 004 0 240
(skep)
uosess
151 341 ek oFL Fei Ski 9el 54 Sel i Si jo yibua
- - St Zz 14 ¥S ot c6 ¥t £ SV
{wiw)
202 659 g £sh 1oz 08 (24 Bh¥'1 a3} 144 HEJUIEY
(ey) eaie
orr'e ovr'e 009's 008's 008's 008'6 14 ars rie'h Pzt PUBLILIOD
E|BA By EleA BUBW BjEA BUEW BlEA BYBW BlEA eyepw
Isjaueled
ewefefmy suebueley BRIPNWES BlRD{BIE] epexedepy eMnyemMag JHOJESIpU]

"SOWBYIS anlf ayy Jo Ssapaltiesed pajejai-soubiiiopsd uoneblul g algel

45



{uoseas/euy/suo)) Aamanpold pued s
(WDW/susy; Agmisnpold Jejean uoneBuy
‘Addng 191EpN 2ANRIDY c

(Wowsey) (Addns iajem jejo)) Jeyeps Jun sod papeBuy eary
“(Wowrey) (Auo uapebun) Jsiepp wun 59 pojebiul eary |

A a4 LAY €8¢ 66'% 5o
LAl 802 802 00z L1l Aysuay Buiddoin
gL (34 o061 zZoe $'9g L2k L'z 1z bt {suop) uoyonpold
oz - SET 61 89z €2 80€ S8l e [A24 pdM
8zL 621 0z'% 9k’ 580 200 S6'0 1z g0t SAAY
£Z 0e 12 oz g £t zz gl =41 161 {w) Mg uonebity
geg - 558 801 S04 004 001 00l 00l 0s 19 Aysusiul uopebu
¥28 gle ey Vi €65 #'5p Zzp fards 295 £y AUmnly
S £lg 6'6F ¥05 €19 0L £op 8EY el £75 Jmney
gieA BUE BiE A BUew Bl A BUEW BlEA YR el BYEA
o igjsweled
ewebelpry auefuefey BIpneS ewleneled epeyedeiy EMRLEMS(] /lojealpuy

"SBLUAHLDS

eAl oy} o aoueunoied vonebiul 17 Sigel

44



Figure 7. lIrrigation Intensity.
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NMotes:  DH = Dewahuwa. MD = Mapakada. PS = Parakrama Samudra, RJ = Rajangane. RD = Ridiyagama.

4.4 IRRIGATION DUTY

Figures 8 and 9 compare the lrigation Duty in the five schemes in maha and yala, respectively, with the
Imigation Department's design assumption. Comparatively high duties are observed in Ridiyagama,
Rajangane, Dewahuwa (in maha) and Mapakada. Although exceeding the Irrigation Department’s value
does not necessarily mean excessive water use, the comparison shows that two irrigation schemes
recorded lower water duties than the specified norm in yala seasons. Reasons for exceeding the
specified value in the maha season need to be further investigated.

4.5 RELATIVE WATER SUPPLY

Figures 10 and 11 compare the Relative Water Supply of the irrigation schemes in maha and yala,
respectively. Because of the high OFC cultivation in yaia in the Dewahuwa Scheme, the RWS was not
calculated there in yala. ' ,

Figure 10 shows that RWS in all the schemes was above 1 in the maha season. The optimum value
was recorded in the Parakrama Samudra Scheme. The Mapakada and Ridiyagama schemes recorded
high RWS wvalues.
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Figure 5. Area frrigated per Unit Water (irrigation supply).
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According to Figure 11, the optimum RWS in yala was recorded in the Mapakada Scheme. While
RWS of the Parakrama Samudra Scheme is the lowest, the values of Rajangane and Ridivagama are
high.

According to the categorization indicated in Section 1,4.2-d of this paper, the performance of the
schemes in relation to RWS can be summarized as in Table 23.

Table 23. A comparison of performance in relation to RWS.

Season Good Fair Poor
Maha Dewahuwa, Parakrama Rajangane -~ Mapakada, Ridiyagama
Samudra '
Yala ' Mapakada Parakrama Sarmiudra, Ridiyagarma
’ Rajangane

Vate:  RWS = Relative Water Supply.

4.6 IRRIGATION WATER PRODUCTIVITY

Due to the varying nature of OFC cultivation in yala seasons in the five schemes, Irrigation Water
Productivity is compared for maha seasons only. Figure 12 shows that highest lrrigation Water
Productivity is observed in the Parakrama Samudra Scheme. It should be noted that among the Dry
Zone schemes, Parakrama Samudra receives the highest amount of rainfall in the maha season (see
Table 22). This probably enhances the Irrigation Water Productivity. The Mapakada Scheme, which is
located in the intermediate Zone has not recorded a good Irrigation Water Productivity desplte the high
rainfall. Table 22 shows that rice yre!d in Mapakada Scheme is also comparatively low.

4.7 CROPPING INTENSITY

Figure 13, which compares the Cropping Intensity of the five schemes, shows that the highest values
were recorded in Parakrama Samudra and Rajangane. Despite high OFC cultivation, Cropping intensity
in the Dewahuwa Scheme is low. Cropping Intensity is Iargely a functton of the avanable water supply,
though it can be enhanced through better management
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4.8 LAND PRODUCTIVITY

Figure 14 shows that Land Productivity is highest in the Dewahuwa Scheme., However, as the records
indicate that the rice cuttivaticn in this scheme in yala was negligible, Land Produclivity here is based
on the maha season data only. Table 22 shows that the maha season rice yield was highest in the
Rajangane Scheme. Land Productivity in Rajangane is affected by low yields in the yala season. High
rice yields in yala are recorded in the Parakrama Samudra Scheme, though the ylelds in maha are lower
than in both Rajangane and Dewahuwa. 5

4.9 TOTAL PRODUCTION

The total production essentialty depends on the command area of the'scheme. Most of the management
interventions aim at increasing the total production. Considering these, it is more appropriate to compare
the increases of rice production than the actual values of production.

Figure 15 shows that the highest increases in rice production were recorded in the Rajangane
Scheme. Production has decreased -in the Dewahuwa, Parakrama Samudra and Ridiyagama schemes.
The largest decrease is observed in Dewahuwa,

410 LENGTH OF IRRIGATION SEASON

The length of the irrigation season in maha for the five schemes is shown in Figure 16, A similar
somparison for the yala season is made in Figure 17.

As explained earlier, variations in length of the irrigation season is mainly the result of variation in
the land preparation period. In principle, because of the smaller number of farmers and smaller farm
4rea, a shorter land preparation period could be expected from smaiier schemes. However, this
hypothesis is not supported by the results.

Figure 16 shows that four of the five irrigation schemes managed their maha season within ihe
expected range of duration. This shows that allowing 15-30 days for land preparation is reasonable.
However, all the schemes exceeded this range in the yala season as shown by Figure 17. Some
reasons for this may be the following: ‘

1. Cultivation of long-term varieties of rice in the yala seésqn,' contrary to instructions from the
management.

2. Dependence on irrigation because of low rainfall. Since most of the farmers start land
preparation at the same time, there is a heavy demand for water at the beginning of a season.
The irrigation requirement for land preparation in yala is more than that in maha, because the
rainfall is low in yala. lmrigation canals, constrained by carrying capacities, may not be able to
supply the farmers with land preparation irrigation requirements in yala as fast as in maha.
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The shortest duration of maha season was recorded in Ridiyagama and Fi
was the shortest in Rajangane followed by Parakrama Samudra.

411 RAINFALL UTILIZATION AND DATA COLLECTION

The rainfall in maha seasons is higher in Mapakada (92% of irrigation sup
Samudra (54% of irrigation supply). But the latter scheme has irrigated more
the maha season. Similar observations can be made in yala seasons. This shoy
can be improved in Mapakada. In both of the schemes, maha rainfall is quite

Since the results of the analysis suggest that performance could be improv
of rainfall, it is necessary to examine the existing facilities for rainfall measurems
in all the schemes except Ridiyagama. Assuming readings of all the rain gauges
sets, the area covered by a rain gauge in each scheme is as follows:

Dewahuwa 1,214 ha
Mapakada 548 ha
‘Parakrama Samudra 8,794 ha (4,897 ha from 1990)
Rajangane 5,600 ha

in the Parakrama Samudra Scheme, an additional rain gauge was installed
provided by ISMP. This has resulted in a change in the area covered by a rai

ajangane. Yala season

ply) than in Parakrama

and per unit of water in
ws that rainfall utilization
significant.

ed with betier utilization
ent. Rainfall is recorded
are included in the data

n 1990, using the funds
n gauge,

It can be seen that there Is a lack of uniformity in the area covered by a rgin gauge. ‘The number

of rain gauges in larger schemes does not seem to be adequate to enable effg

the Muda Scheme in Malaysia, there are 57 rainfall stations for 97,000 ha, givi

ha per rainfall station. Thus, the Muda Scheme is able to make good use of 1

1988).

In spite of the apparent inadequacy of rain gauges, the Parakrama Sa
schemes perform relatively well. In Parakrama Samudra, even though the area ¢

ctive use of rainfall. In
ng an average of 1,700
ainfall (Teoh and Chua

mudra and Rajangane
overed by a rain gauge

was halved, the Area Irrigated per Unit Water (including rainfall) registered only g4 marginal change. This

shows that increasing the number of rain gauges atone will not boost the perf

provided for transmitting data should also be taken into consideration when co

In the Muda Project, telemetric rainfall recorders convey the data directly to

located in the MADA Headquarters. Data from other rainfall stations are sent thrg

terminals. Such facilities do not exist in Sri Lankan projects. it is alsg doubtful

for the country. However, the transmission of data is an important link in the de

which needs to be |mproved

ormance.  The facilities
mparisons are made.,

a main-frame computer
ugh four field computer
that they are affordable
cision making process,
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deviate much from the planned duration. However, the irrigation supply was about 22 MCM which was
very high for the Dewahuwa Scheme. The irrigation supply went above 20 MCM only twice in the study
period. Records show that in the following yala, only 202 ha was irrigated giving an Irrigation Intensity
of 20 percent.

Second, in the Mapakada Scheme, a meda (intermediate) season was |planned in 1991. The
planned area for irrigation was 81 ha and the planned duration was 122 days, starting from 5 March
1891. However, according to IMD records, 510 ha were cultivated. The duration was extended to 202
days. The irrigation supply was 13.4 MCM, which was the highest in the study period.
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412 CROPPING CALENDAR AND WEATHER PATTERN

Based on the water issues, the start of the maha season has been between late September and early
November. The start of yala has varied between early March and late May.

The implications of rainfall for the starting date of the seasons can be studied with the aid of Figure
18. As the majority of the schemes fall within the Agro-Ecological Zone DL1, the rainfall pattern of the
DL1 Zone is plotted in Figure 18, Starting the maha cultivation in October provides the opportunity for
maximum utilization of high rainfall in October and November. Further, it allows the harvesting to be
done in relatively dry February and March. :

Figure 18. Rainfall in DL1 Agro-Ecological Region.
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In a simitar manner, starting yala in late March or early April seems to be the best arrangement with
regard to the rainfall pattern. This will allow the high rainfall in April to be utilized for land preparation
and harvesting to take place in July or August. However, a cultural problem affects the implementation
of this schedule., The Sinhala and Hindu New Year falls around 13-14 April. As Sinhala-Buddhist. and
Tamil-Hindu farmers are a majority, only a few participate in agricultural activities for about a-week in
mid-April. Similarly, most officers are also on leave and good supervision is not possible. As a result,
some managers prefer to start yala in late April. If the reservoir water leval is low after the maha season,
April rains can be used 1o fill up the reservoir.

Deviations from the generally accepted dates for maha and yala seasons were observed on two
occasions. On both occasions, heavy water use was observed. First, in the Dewahuwa Scheme, the
1986/87 maha was cultivated in two staggers. The duration of the season was 176 days, which did not
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5.1

5.1.1

The results show that some schemes were performing at optimum fevels even

5. Conclusions

OUTCOME OF THE STUDY

Performance Changes and Inter-Scheme Comparisons

at the beginning of the

study period, with respect to indicators like Irrigation Intensity. Another factor fo be considered is that

the reservoir capacity limits the saving of water in the maha season in schem
Samudra and Mapakada. As a result, sometimes the scope for performance im
with good water availability is small in the maha seasons.

Parakrama Samudra, Rajangane, Mapakada, and Ridiyagama can be ¢
schemes with good water avallability in the maha season. Out of the four scheme
and Rajangane show an improvement in performance related to water use.
improvements are more significant and can be observed in both seasons. The f
interventions implemented in the four schemes need to be considered in this c

1.

All four schemes came under INMAS, and farmer organizations were es
of Parakrama Samudra, Mapakada and Rajangane, the INMAS System w
Although Ridiyagama was also included in the original plan of INMAS (ML
was formally established only in 1991.

Improvements to physical infrastructure have been implemented in
Mapakada and Rajangane, but not in Ridiyagama.

es such as Parakrama
provement in schemes

pnsidered as irrigation
5, Parakrama Samudra
In Rajangane, the
pflowing features of the
ontext:

stablished. in the case

as established in 1984,
&LD 1984), the system

Parakrama Samudra,

The level of farmer participation in rehabilitation activities was high in PaLrakrama Samudra and

Rajangane because of the institutional development activities implemen
MIRP.

Facilities for water management were improved in Parakrama Samudra
the respective rehabilitation projects.” The improved facilities included

ed through ISMP and

and Rajangane under
provision of gates and

measuring devices for the distributary canals, provision of computer software for canal operation

and establishment of weather stations.

In the case of the Rajangane Scheme, the length of the irrigation season has decreased and water

issues between seasons have also decreased. These indicate a more discip!
farmers and a more systematic water distribution by the managers.
Observations on performance changes in the Parakrama Samudra Scheme

follows:

1.

ned water use by the

can be summarized as

related to water use can be observed in the yala seasons.

The length of the irrigation season has decreased in yala. Correspondi|ng performance gains
!
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There was a substantial difference in the area cultivated reparted by the IMD and the area irrigated
reported by the frrigation Department in Mapakada and Ridiyagama schemes. [t should be noted that

if the lower values of area are adopted, the relative position of performance of these two schemes would
be lower.

5.1.2 Comparison of Performance Levels with Potential

The main difficulty in assessing whether an irrigation system has achieved its potential is in estimating
the potential itself. For example, the irrigation Intensity is dependent on available water resources, which
can vary with each scheme. Considering the effects of soil properties, water resources, expansion of
cultivated area, land use preferences, etc., it is not possible to define a potential for the selected
schemes with the available data.

However, the existence of scope for improvement of performance is an indirect indication that the
fult potential is not achieved. If this argument is accepted, the following observations can be made:

1. The results show that maximum rainfall utilization is not achieved in some schemes, far example
in the Mapakada -Scheme.

2. The interventions with more emphasis on water management have contributed to increasing
performance. However, the level of emphasis on water management varies with the
interventions. For example, ISMP and MIRP have heavier emphasis on this aspect. If similar
efforts are made in the other schemes, further performance improvements can be achieved.

3. The length of the irrigation season is a parameter which is not affected by site-specific physical
conditions. The results show that the value of this parameter varies among the schemes. In
yala, the iength of the irmigation season is higher than the expected value in all schemes. The
season is often extended due to management problems such as inability of the management to
provide a reliable water supply, non-adoption of water saving agronomic practices like dry
sowing, fack of officer-farmer coordination, and cultivation of long-term varisties in the yala
season. Ifthese defects are rectified, there is further scope for improvement of the performance.

4. Lower yields even in systems with adequate water supplies suggest that variables nol related
to Imigation management have an important impact on performance.

Another method for assessing whether the full potential is achieved is comparing the present
performance with the best achievement recorded. The best achievement recorded need not be the
potential. However, if the present performance is lower than the best achievement recorded, it means
that the performance is lower than the potential as well.

Table 24 presents the current performance levels as a ratio of the best achievements. Irrigation Duty
and length of the irrigation season are not included in this analysis because they were already compared
with reference values. The following reservation should be noted when referring to this table: The best
performance in Area Irrigated per Unit Water in Rajangane were recorded in 1989/90 maha and 1990
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2. A decline in agricuttural performance can be observed in maha. Because of good water
availability and physical improvements, it is unlikely that this is related to the water supply.
Available data do not provide an explanation for the decline in agricuitural performance.

3. Even at the beginning of the study period, the performance of the scheme was fairly good. The
changes in performance should be evaluated on this basis.

In Parakrama Samudra and Rajangane, part of the performance improvements can be attributed to
the shortening of the length of the season. One objective of shortening the irrigation season was to
accommodate a longer construction period between the end of yala and the start of maha. It should he
noted that farmer organizations also participated in construction activities in these two schemes. This
also may have helped in making the farmers understand the importance of shortening the length of the
season. Hence, in the case of Parakrama Samudra and Rajangane, the performance gains can be
attributed to a combination of physical improvements, active farmer participation in management and
improved water management.

Observations on the performance changes in the Mapakada Scheme can be summarized as follows:

1. Performance with regard to agricultural productivity has increased over time, although it still
remains lower than in some of the other schemes studied.

2. Performance with respect to water use has generally decreased.
3. Lengths of irrigation seasons have not improved.

Because of structural improvements, while water use per unit area has increased, it is likely that the
equity and reliability of the water supply have also improved. Available information Suggest that further
improvement can be made through effective water management.

The major management interventions implemented in this scheme are the structural improvements
effected through IRDP and the institutional developments made through INMAS. Hence, the
performance gains can be partly attributed to the structural improvements, while substantial contributions
would aiso have been made by the farmer organizations. A more detailed field study would be needed
to understand the relative contributions of these interventions. Information on agricultural extension
services and input supply are not available at this stage. Hence, the reasons for improved agricultural
productivity cannot be identified without further research.

In the Dewahuwa Scheme, the interventions include:

1. Encouraging OFC cultivation.
2. Adoption of the INMAS system.

OFC cultivation is high in yala Seasons. The impact of this is reflecled in the high values of Area
Irrigated per Unit Water and the low values of irrigation Duty. However, a decrease in the level of
performance in Dewahuwa can be observed from the data. Except for a drop in rainfall, available data
do not provide reasons for this decrease.. Further research is suggested in this case.
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Often, these features interact positively, and as a result, it is a combination of these which contribute
to good performance. |t is difficult to isolate the effect of a single feature.

Similarly, the following factors dampen the effectiveness of management interventions and obstruct
the improvement of performance:;

1. Lack of motivation due to good water availability.
2. Deviation from usual cropping calendar.
3 Preparation of irrigation schedules without due regard to rainfall pattern.

5.2.2 Maintenance of Irrigation System

An important factor which was not analyzed in this study for want of data was the level of maintenance
of the irrigation systems. An indirect indicator of the level of maintenance is money spent on
maintenance. Although data specific to individual schemes are not available, the overalt fund allocation
of the Irrigation Department can be used as a proxy in this context. Available data show that expenditure
on O&M was Rs 330 per ha (Rs 134 per ac) in 1982. n 1989, the corresponding figure was Rs 410 per
ha (Rs 166 per ac) (Wijesooriya 1990 and Irrigation Department 1990). In 1982 prices, the expenditure
in 1989 was Rs 172 per ha, which means a reduction of 48 percent from 1982.

A survey done by the Irrigation Department in 1982 estimated that the average expenditure required
for O&M is about Rs 494 per ha (Rs 200 per ac). Compared with this, the money actually spent is about
65 percent less than the requirement. This indicates that the infrastructure of irrigation systems is ltkely
to deteriorate even after a system has benefitted from a rehabilitation program.

5.2.3 Conditions Required for Good Performance

Although a considerable amount of academic literature on performance assessment exists, systematic
studies on the relationship between irrigation management processes and Irrigation performance are
comparatively few. As a response to this situation, a comparative study of three irrigation systems was
conducted by |IMI (Merrey et al. 1994). The study is based on data from three irrigation systems in
Nepal, the Philippines and Sri Lanka.

The hypotheses verified in this study are as follows:

1. Institutional conditions which both enable managers to do their jobs effectively and provide
effective incentives to encourage good performance, are necessary conditions to achieve and
sustain good irrigation performance.

2. Presence of a management cycle which plans to achieve the objectives, implements the plan,

monitors the implementation and evaluates the achievement of objectives, is a necessary
condition for achieving good performance.
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3. Regular assessment of key parameters of performance is necessary for sustaining and improving
canal irrigation system performance.

The following discussion attempts to ascertain whether the existing irrigation management processes

in Sri Lanka are conducive to achieving good performance. As information specific to the five irrigation
systems are not available, this would be based on general information.

5.24 Effects of Institutional Conditions

The study by Merrey et al. (1994) shows that irrigators’ associations and agency staff are both rewarded

for achieving targets in the Philippines. However, such a systematic approach to rewarding good

performance, especially in system operation, does not exist in Sri Lanka. On the contrary, sometimes
the rewards are negative. For example, the officers who attempted to establish a seasonal planning

system in the Kirindi Oya Project had to endure harassment and abuse (IMI 1994). Other studies cite

the following reasons for the poor standard of operation of irrigation facilities:

1. Lower leve! officers, with whom the responsibility of operation usually rests, lack the authority
to take decisions.

2. Training in water management provided to officers is inadequate (IIMI| 1890).

Since participatory management of irrigation systems has been adopted as the government policy in Sri
Lanka, a system to reward good performance should include both public servants and farmer
organizations. Although differences exist on the effectiveness of farmer organizations, a systematic
organizational setup is present within farmer organizations for farmers to participate in management
activities. This provides the necessary ground conditions for an institutional setup in which both the
agency staff and farmer organizations benefit from good performance.

5.2.5 Effectiveness of the Management Cycle

Merrey et al. (1994) categorizes the tasks invoived in an effective management cycle into four major
categories:

The first task in an effective management cycle is identified as planning the process by which
objectives are set or modified, operational targets identified and implementation plan established.

In general, the present irrigation planning system comprises a water issue schedule with target dates
of main cropping activities. In the past, inadequacy of discharge measurement structures prevented the
managers from volume-based irrigation planning. However, in most of the medified irrigation systems
flow measurement structures are in place now. Hence, the potential exists to plan irrigation based on
volumes and discharges.

The lessons leamnt from the studies conducted by [IM| are important in this context. Some of them
are described below:
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The Kirindi Oya Project in southern Sri-Lanka has experienced severe water shortages since its
inception in 1985. As a result, lIMI was invited by the Government of Sri Lanka and the Asian
Development Bank to assist in improving its system performance by conducting a diagnostic survey.

One of the major conclusions of the researchers was that irrigation water use efficiency is low in
Kirindi Oya, although a great potential exists to save water through proper management policies. The
proposed innovations to improve performance included the improvement of main system management
through seasonal planning (IiMI 1991).

Similar research was carried out in the Uda Walawe Scheme by IIMI. The proposed improvements
include seasonal planning here too (1IMI 1991). ' :

In Kirindi Oya and Uda Walawe, seasonal water distribution plans based on target volumes of water
delivery are being prepared now. Similarly, in the Parakrama Samudra and the Rajangane schemes
studied in this reporl, the rehabilitation packages included computer software for planning - water
deliveries. s o

The second task in the management cycle is identified: as implementation of the agreed plan. The
existing infrastructure facilities and staff strength need to be studied further to see whether they are
adequate to implement the plans. ; :

Apart from the infrastructure and staff strength, a set of welf defined operational rules is necessary
- to implement the plans smoothly. For example, during a rainfall event, the staff should know the
adjustments to be made to the irrgation supply depending on the amount of rainfall. In the Uda Walawe
Project, a set of guidelines to respond to rainfall was developed by the consultants to the Walawe
Irrigation Improvement Project. They were based on the following parameters:

1. The week in the irrigation season during which rainfall occurred.
2. Location of rainfall event (lower tracts or upper tracts).
3. Intensity of rainfall (IIMI 1990).

Monitoring the implementation of the plan to check whether operations are carried out efficiently
and targets are met, is identified as the third task. In other words, this poses the question:

Are the managers doing things right?

In the majority of irrigation systems, water measurement is confined to the main canal, At the field
level there is very little monitoring of water distribution (HIMI 1992).
The measures adopted at the Kirindi Oya Project for monitoring are as follows:

1. Introduction of a data colfection program and a communication -network.
2. Introduction of a computerized Irrigation Management Information System (IMIS).

One of the advantages of using the IMIS for monitoring operations+in the Kirindi Oya Project is that
it provides the manager-with a global view of water use in different areas under the project (IIMI 1984),

The fourth task in a management cycle is evaluation of performance to see whether the broader
objectives are met. In other words, this poses the question: : '
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Are the managers doing the right thing?

In most irrigation schemes in Sri Lanka comprehensive performance assessment is limited to
amendments done under specific research studies. However, this system is not of much use as a
management taol. One of the reasons for the present situation is the lack of resources to assess
performance in time to make an impact. Studies done in the Kirindi Oya Project (IIMI 1994) and in the
Mahi Kadana Project in India (Murray-Rust et al. 1994) show that the introduction of MIS has improved

the capacity of management to effectively evaluate performance. The observed benefits of using an MIS
as a technique to evaluate performance are as follows:

1. It provides information to evaluate system performance when required.

2. It provides seasonal summary reports which are useful for higher level planners and policy
makers.

5.26 Performance Assessment Systern

The importance of performance assessment as a management tool is supported by the following factors
which arise from the present review:

1. The foregoing analysis shows that there is potential for improvement of performance in some of
the schemes studied.

- 2. Management interventions such as rehabilitation projects are implemented at a substantial cost
with objectives such as increasing the productivity. It is important to see whether these
objectives are achieved.

To be effective as a management tool, the set of performance indicators used by the managers
should cover a broader spectrum of objectives than what is covered in this study. The range of
indicators required to make a comprehensive assessment of irrigation performance can be described as
follows:

*  Water supply performance.
*  Agricultural performance.
*  Economic, social and environmental performance (Bos et al. 1994).

In view of the abbve, the present performance assessment system seems to be inadequate to make
a meaningful contribution to irrigation performance. For example, Irrigation Duty, which is widely used
as a performance indicator, does not reflect the effect of rainfall. Moreover, specific targets for different
schemes have to be set. The present situation does not permit the combination of water, agriculture and
other kinds of performance assessment, so any assessment by senior managers is limited.
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Even the indicators used in this report do not provide information such as adequacy, reliability and
timeliness. Another factor to be considered is the ways and means by which to utilize the performance
indicators to improve performance. For this, targets have to established for each indicator.

The Performance Program of IIM! plans to develop a comprehensive system for the assessment of
performance and make it available to imigation managers. As a primary step, a set of performance
indicators is being developed now. However, to implement this system, it is essential to have a reliable
set of dala. Although certain deficiencies exist in this field, it should be noted that several agencies
collect data related to irrigated agriculture. They include the Irrigation Department, Irrigation
Management Division, Agriculture Department, Department of Agrarian Services and Mahaweli Authority.
Sometimes the collected data are duplicated. However, what is lacking is a proper system by which to
share these data, especially at the provincial and scheme levels.

5.3 RECOMMENDATIONS

Since this Is a subjective assessment of performance, far reaching recommendations are not made at
this stage. The following recommendations are based on data analysis and review of management
interventions: : :

1. Performance assessment needs to be adopted by irrigation managers as a tool to |mprove the
performance of the irrigation systems they manage,

2. A methodology should be established to share the data useful for performance assessment, at
respective levels. For example, the project level data collected by different agencies should be
shared by the project level officers of different agencies and the Project Management Committee.
The information can be sent to respective headguarters to form a national level data base and
assess national level irrigation performance.

3. Each irrigation system should be equipped with a data collection’ and feedback system for day-to-
day operations and seasonal pfanning. '

4. Volume-based operations should extend at least to the distributary level. Target volumes and
discharges should be used for this purpose.

5. Computerized IMIS should be used to process the data speedily, and schedule the operations.
The same system can be used to assess performance.

6. The data available at the Irrigation Department headquarters should be computerized,
incorporated into an MIS and used for performance assessment;

Based on the review of past studies on irrigation management in Sri Lanka made in Section 5.2 of
this paper, it is further suggested that active participation and information feedback from farmer
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organizations and other state agencies are important to improve the performance through an efficient
management cycle,

The importance of sharing information among agencies was observed when the data from the
Mapakada and Ridiyagama schemes were analyzed. If there is a continuous dialogue among different
agencies, the substantial differences in values of area cultivated could have been avoided.

These recommendations and suggestions are illustrated in Figure 18. The illustration is based on
the four major categories of tasks in the management cycle (Bos et al. 1994) discussed above.

Figure 19. Suggestions to improve the effectiveness of the management cycle.

',
. PLANNING
Institutional “Objectives :
Conditions *Operation Targets Data
i ’ *Implementation Plan
Coaducive P Participation
to
Good v
Performance
—
IMPLEMENTATION Cooperation
Harmer
*+-— .
.., Organizations
> Participation
>
MONITGORING
*Intermeditac Performance Levels Stale
*Cropping Calender < Data Agencies
*Agricultural Inputs Supply :
Ld
MIS
_ :
p
EVALUATION
*Waiter Supply Performance Data
Performance “Productivity T
Assessment e 4 *Profitability
System *Susisinability

69



The effectiveness of the task of planning is enhanced by the participatiori and the provision of data
by farmer organizations and other state organizations. Appropriate institutional cond|t|ons conducive to
good performance alse contribute positively to the planning process.

Similarly, the task of implementation is facilitated by the cooperation and participation of farmer
organizations, proper institutional conditions and cooperation of other state agencies.

The monitoring process can be strengthened by the data supplied by farmer organizations and other
state agencies. Management Information Systems would also make an important contribution to this
process, especially in areas such as the calculation of intermediate performance levels.

The effectiveness of evaluation will be enhanced by a systematic performance assessment system
as well as by the data supplied by farmer organizations and other state agencies. Performance related
to productivity and profitability cannot be accurately evaluated without information from farmers and
agencies like the Agriculture Department. Management Information Systems also contribute to this task
by efficient and timely evaluation of performance using a large data base.

Once performance is evaluated, the information should be used to identify the weak points in
planning and implementation. This leads to a cyclic process which eventually enhances the
effectiveness of the management cycle.

5.4 FUTURE RESEARCH NEEDS

This study is not definitive. Further data collection at project level is required to quantitatively assess
the trends of performance change. Furthermore, the assessment of hydraulic performance is not
sufficient to see whether the objectives of management interventions are met. Most of the rehabilitation
programs had more far reaching objectives than improving the hydraulic performance of the irrigation
system.

Therefore, it is suggested that this study be used as a base for a more comprehensive study
including a larger number of irrigation schemes and a larger set of performance indicators. This type
of study will provide a representative sample of Sri Lanka’s irrigation systems and would provide a better
view of the country's imigation performance. Further, it will validate the suggestions and
recommendations made in Section 5.3,

This paper discusses the performance changes which have taken place in several irrigation schemes
over a period of time. It also discusses the features of management interventions which may have
contributed to these changes. However, 10 identify the exact causes of these changes, more intensive
data collection at the scheme level is necessary. For example, the reduction in productivity can be due
to a variety of reasons such as low fertilizer use, climatic factors and water logging and salinity buildup.
Similarly, changes in length of the irrigation season can be due to cultivation of short-duration varieties,
rehabilitation of the system, transfer of the management to farmers, and improved water management,
Identifying these factors and quantifying their effects on lrrigation performance would be useful for the
managers to improve performance.

Another factor to be investigated is whether the capacity to improve performance exists in the
present setup. Although an assessment would show that the potential for improving performance exists,
the recommendations for improvement may meet with failure if the capacity for such improvement does
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not exist. {IMl has proposed a procedure to overcome this problem which is called the Performance
Improvement Capacity Audit (Merrey et al. 1995). The methodology adopted essentially comprises of
a set of questions which will examine the capacity of the management to improve performance level.
This capacity audit is a necessary second step after evaluating the potential for performance

improvement.
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