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Evaluation of the integrated approach developed in the context of the
IIMI-Cemagref collaboration in Pakistan

Lessons from a series of workshops and seminars
for researchers, policy makers and irrigation system managers
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INTRODUCTION

~ The collaboration between I[IMl and Cecmagref in Pakistan concentrates on the
development, testing and evaluation of methodologies and tools to enhance management
and policy decisions in the irrigation sector. Research activities are organized around four
themes that combine hydraulics, economics, agronomy, soil sciences and information
technologies:
a Decision Support Systems for the operation and maintenance of irrigation
canals
o Economic impact of irrigation sector policies
o Use of remote sensing and Geographic Information Systems for the
monitoring and evaluation of irrigation system performance
0 Development of integrated methodologies to estimate the impact of
management and policy changes on irrigation system performance.

As part of the last research theme, an integrated approach has been developed using the
Chishtian Sub-division, South-Punjab, as case study. The integrated approach combines
hydraulics, economics, agronomy and soil scicnces. It considers simultaneously several
bio-physical and decisional processes such as surface water allocation and distribution at
the main canal and secondary canal levels, farm decisions related to water use and crop
choices, salinization and sodification. It uses several complex disciplinary models that,
combined with an analysis of the spatial heterogeneity of the main variables, provides a
means to quantify the impact of selected interventions on irrigation system performance.

So far, the approach has been applicd to the analysis of two management and policy
interventions in this irrigation system, i.e. (i) the link between main canal operation and
salinity/sodicity, and (ii) the potential impact of water markets on agricultural production
and productivity. And more recently, efforts have concentrated on the development of an
integrated tool. More simple models have been developed and linked into a common
platform. And these models are linked to the information database and a Geographic
Information System for spatial display of stmulation results. '

Past discussions with researchers have shown the need to validate such an integrated
approach and model. To do so, two different steps have been proposed. The first one is
the ability of the integrated model to reproduce the existing situation. For this, model
simulation results for the actual situation are compared with existing information on this
situation. The second step considers the usefulness of such approach for taking decisions.
Thus, it is important to interact with the diffcrent stakeholders of the irrigation system,
that may be users of the information produced, or of the integrated approach.

As a result, it was decided to organizc a serics of workshops and seminars to present the
integrated approach and results of its application to a wide audience in Pakistan to partly
evaluate what had been produced. At the same lime, it was expected that the discussions
and comments would help to identify potential follow-up activities as part of the IIMI-
Cemagref collaboration or as part of futurc research projects in Pakistan. These events
took place from May 11 to May 16, and involved 1IM{ and Cemagref researchers.



To disseminate the messages and present results, policy and research briefs were also
developed on the following issucs: canal operation, salinity and sodicity, water markets,
the integrated approach, the intcgrated model. Copies of these briefs that have been
distributed to workshop participants are attached to the present report (see Appendix I).

WORKSHOPS AND SEMINARS

General programme

Date Audience Location

11 May  [IMI researchers . IIMI Conference Room, Lahore

12 May  Soil Survey of Pakistan Soil Survey of Pakistan, Lahore

13 May  National Research Organisations  1IMI Conference Room, Lahore

14 May  Policy makers Islamabad

14 May  Donors Islamabad

15 May  lIMI researchers HMI Committee Room, Lahore

16 May  Punjab Irrigation Department Trrigation Department, Old Anarkali, Lahore

IIMI Workshop (11 May, 1998)
Number of participants: 40

The objective of the meeting was to discuss with [IMI research staff the methodology and
outputs of the integrated approach applied to the Chishtian Sub-Division. There was a
clear intcrest in the presentations, evidenced by a lively discussion about methodological
issues (scale of analysis, selection of processes and actors, possible interventions , ...).
This is due to the fact that a number of the researchers present are invoived in large scale
analyses of irrigation systems and are confronted with some of the same issues that were
presented, and to the fact that the methodology of the integrated approach had been
presented at the National Conference in November 1996. While stressing that the
integrated model developed in Chishtian cannot be applied directly to other systems (in
reply to a question to this regard), it was indicated that some elements of the approach
can provide a valuable basis for large scale analyses (or integrated approaches)
elsewhere. These elements are, amongst others:

O Representation: This is an obligatory element of any integrated approach, comprising
the selection of processes, actors, the links between them, and the links with the
external environment which will be analysed in the approach. It is important to do the
representation explicitly and distinguish between physical and decision-making
processes.



O Information management: This is one of the more daunting tasks of an integrated
approach, as information of diffcrent disciplines, for different scales (spatial,
temporal) needs to be stored, analyscd, and combined (integrated). A well planned,
output oriented, information system will need to be developed at the onset of the
approach. And GIS plays an important role in the development of the structure of the
database.

O Integrated model: 1t is important to develop a (simplified) integrated model in the
early stages of the research, following the representation adopted, in order to ensure
that one does not discover at the end of the project that important links or processes
have not been taken into account.

Soil Survey of Pakistan Workshop (12 May, 1998}
Number of participants: 30

The Soil Survey of Pakistan is a privileged partner of IIMI in the integrated approach that
was applied to the Chishtian Sub-Division. The IIMI-SSP collaboration focused on the
identification and mapping of determinant factors causing soil salinity and sodicity. On
the basis of this work a salinity and sodicity risk map can be developed, thus providing an
effective alternative to the mapping of salinity and sodicity per se. The objective of the
workshop was to discuss the findings of the collaborative salinity and sodicity study and
to put these findings in the larger perspective of the integrated approach, thus
demonstrating that the information collected and analysed can be used for evaluating
irrigation management.

There was a clear interest in the findings of the salinity and sodicity studies. This was
mainly related to the following issues:

O The rapidity of sodification and its impact on the soil structure at relatively low levels
of sodicity (much lower than some of the standards used in the country). It was
stressed by the participants that to manage sodicity, chemical amendments were
needed in addition to water.

O Large area salinity and sodicity surveys: It was agreed that it is better to conduct a
large area survey, by mapping the factors' causing salinity and sodicity rather than
mapping these phenomena themsclves. Thus, a dynamic risk map can be produced
based on changes in the various contributing factors, reflecting better the dynamic
nature of salinity and sodicity. The participants stressed that this message nceded to be
conveyed to policy makers, as decisions will be taken shortly on the large arca salinity
and sodicity survey that will be undertaken for the NDP, and there is a risk that the
methodology that was adopted for the 1977-1979 Master Survey will be maintained.

The discussion on the integrated approach was less focused, probably due to the fact that
research issues related to integrated water resources management is not an immediate

' These factors relate to the soil types, physiography, depth to groundwater table, groundwater quality,
canal water supplies, etc.



concern for the Soil Survey of Pakistan. However, there was an interest to discuss the
potential use of information generated by the Soil Survey of Pakistan for the management
of the system. We recommend that the Soil Survey of Pakistan be involved in a more
action-oriented phase of the integrated approuach, where the concepts of the integrated
approach discussed here, are implemented to improve irrigation management.

National Research Organisations Workshop (13 May, 1998)
Number of participants: 30

A large range of national research organisations, working on water-related issues, were
present in the workshop. The main interest of the workshop was the fact that most of
these organisations are involved in research activities in the FESS area with the intention
of evaluating the impact of various management and infrastructural options on salinity
and groundwater table behaviour. Coming up with these recommendations is likely going
to require an integration of various research components, which explains the interest in
- the discussion of the developed integrated approach for the Chishtian Sub-Division.

Three groups were formed to discuss specific issues related to the development of
integrated approaches. More specifically, the following issues were discussed: (i)
potential use of integrated approaches for the analysis of irrigation and drainage systems;
(ii) requirements and management of information for large irrigation systems; (iii) how to
move from multi-disciplinary research to integrated research. The output of the group
discussions is summarized below.

1. Potential use of integrated approaches

A first distinction was made between the users of the integrated approach (i.c.
researchers), of the integrated model, and of the information generated by the integrated
model (policy makers, managers). The participants emphasised that farmers should be
included in the target audicnce of the information generated by the integrated approach. It
was further stressed that this was an iterative process, taking into account the information
demand of the users of the information. The outputs of the approach can be used for a
negotiation process between different actors (policy makers, managers, farmers), who
can agree on which interventions are socially acceptable. More specifically, the following
points were stressed.

Research institutes and universities should be involved in the development of integrated
approaches as they have access 1o primary information and have the required skills. The
potential users of integrated approaches include:

a  Researchers themselves

Q Trainers

a Operating agencies (managers, policy makers, water user federations)

Integrated approaches should be used to:
Q Improve and refine the functioning of the irrigation system
0 Training and research activitics



0 Identify an optimum use of water resources and target interventions towards
“poorly functioning™ clements of the irrigation system
0 Identify localized problems that require specific interventions

The approach should be applied to analyze specific scenarios. Research results should
then be shared and discussed with policy makers, that would provide some feedback
leading to further research. The communication and dissemination of results to different
government departments is seen as an important element of the approach.

2. Information management for the analysis of lurge irrigation systems

The actual situation of information collection and storage, as well as the access to this
information was viewed to be inadequate by the participants. The result is that a lot of
effort goes into collecting data, which can subsequently not be used. It was advocated to
coordinate the collection and storage of information, by looking at the end-users of the
information, by adopting certain common sampling criteria, and by agreeing on the end
products. There was a discussion on whether the databases should remain at the
individual institutes (but with explicit links to other databases) or whether a national
database should be established. It was agreed that quality control is an important
component of information management, including the involvement of the agencies
collecting data in the processing and analysis of the data. Training on information
management, including the use of GIS, was advocated. More specifically, the following
points were stressed:

0 A large amount of information is alrcady collected by different government
departments. However, little is known about this information. Thus it would be
important to make public what is collected and by whom. The access of information,
however, remains difficult. Often, a lengthy process is required to obtain some
information. In fact, there is very little collaboration between institutes and
organisations that facilitate the sharing of informatien. It would be important to have
specific actions that would make data easily available to a large public.

o The information obtained from public sources is often of poor quality. One of the
reasons explaining this poor quatity is the absence of incentives for staff collecting
this information, and the lack of knowledge about the use of this information.

a It would be important to favour the development of well organized monitoring cells
in each department. This would allow belter structurc of information, quality control,
etc. GIS/RS and other computer sofiware represent great opportunities that cannot be
ignored anymore today in the field of information management

o In some cases, primary information still needs to be collected (especially farm level
data?). In such cases, it is important to document clearly sampling and data collection
techniques for use of the information by other users/disciplines.



3. From multi-disciplinary research to integrated research

It was indicated by the participants that the FESS project is a good opportunity to achieve
the integration of research. As compared to the activities undertaken in the Chishtian
Sub-division, it was clear that more emphasis should be given to the analysis of
groundwater in this area. The means required to achieve this integration include an
appropriate medium for transferring results to the operational level, small discussion
groups interacting on specific issues, an agreed upon set of objectives, activities and
calendar and common fora. Some of the constraints mentioned relate to the fact that in
the FESS project not only different disciplines need to be integrated, but that the
integration needs to be undertaken between a host of research and monitoring
organisations. This complicates the integration, as agreements have to be reached about
responsabilities, sharing data and information, and common tools and databases. In
addition, financial resources are not pooled together (see for example the FESS project)
and there is no specified timeframe for integration. More specifically, the following
points were stressed.

The different means that would facilitate the development of integrated research activities
include:
@ A clear identification of common objectives and goals of the integrated
research
Q@ A thorough awareness of issues by all participants
Q A media to transfer findings of each froup to other groups for proper
links/aggregation
Q Starting integrated from the root level, with an unbiased quality assessment of
existing problems
Q Interactions between small disciplinary teams that can merge to undertaken
integration
0 Organisation of appropriate forum (conferences, workshops, etc)
Integration starting from the preparation phase of research activities
a Each group should be able to investigate the basis motivation for integratio

(.

The main constraints that people would face are:

@ Organisational constraints (lack of willingness to accept what other groups
suggest, institutional links)

QO Resources that need to be pulled together (financial/human/information),
something that is rarely accepted by separate groups/organisations

o Lack of existing solid intcractions and common research activities

G Lack of training in the development of integrated approaches

0 Lack of training in the use of simulation models

Practical implementation
o FESS will represent an excellent opportunity for research groups to meet,
discuss and integrated part of their activities around irrigation and drainge
issues.
0 Need to develop good communication means between researchers



o Need to develop specific lools to unify outputs and research resuits

o Need to deliver research results within a specific time frame

o Research results should be communicated to appropriate policy makers for
impact of implementation of projects.

The participants were asked to respond to a questionnaire, cvaluating the strengths and
weaknesses of an integrated approach and identifying opportunities for applying such an
approach in on-going or future research activitics (FESS, NDP). The compilation of
information obtained through these questionnaires is summarized in the following table.



Needs for integrated approach

Usefulness for training (students, professionals) — Dissemination of results regarding
understanding of irrigation systems — Evaluation of impact of projects (waterlogging & salinity,
farm level policies, irrigation) - To link disciplines - To link researchers and stakeholders —
Useful/needed for planning and implementation of development projects

Past and current experiences with integrated approaches

Evaluation of SCARP projects — Collaboration with IIMI in the Chishtian Sub-division (has
shown that integration was possible) ~ Experience from Farming System Research - Inter-
organizational studies already undertaken but not necessarily integrated — Involved in multi-

disciplinary teaching

Interest in developing integrated approaches

To develop teaching material based on experience ~ For capacity building of organization - To
develop platform for systematic coordination of research activities ~ To be able to develop
research programs for optimal use of water resources — To apply the approach to the analysis of
conjunctive use - To use integrated approach as a media between rescarchers and users of research
results — Interest in participating in integrated approach in FESS project

Strengths

To link different systems — To link different
disciplines — To gain benefits of holistic
approach — Better utilization of water resources
- Possibility to formulate pragmatic policies -
possibility to solve issues simultancously and
effectively - Efficient means to share
experiences — Possibility to look at different
scales at the same time — The real situation can
be simulated and analyzed - Powerful tool for
analysis and communication - Will push
agencies/institutes to work together — To gain
knowledge from other disciplines

Weaknesses

Need interdisciplinary experience that is not
always available — Complexity — Lack of "
end-users in development — Too many actors
involved that may make implementation
difficult — No drainage and groundwater
system in the approach presented — The
sacial aspects are missing — Need leadership
qualities to undertake integration — Success It
only if ownership of the approach by users —
Requires skilled people (good tool/model
users)

Constraints

Lack of an appropriate platform to integrate
disciplines and institutes — Need to know
basics of other disciplines — Difficulty to
integrate different groups and institutes — Lack
of coordination and institutional links between
disciplines and organisations ~ Poor pofitical
commitment — Time and people required —
Funds required for implementation -
Availability of proper computer software
required — Skills for proper information
management — Difficulty to involve end-users

Opportunities

Good opportunities in the future — National
Drainage Program - To integrate existing |
information collected by public agencies
provides already opportunities for integration —
Limited opportunities because limited funds
available for this type of research —~ Limited
opportunities today, but successes will lead to
more opportunities ~ Good opportunities if
dedicated leadership in  organisations -
Increasing access to modern technologies —
Increasing needs of global approaches




Policy Makers Workshop (14 May, 1998)
Number of participants: 20

The workshop was chaired by Dr. Zafar Altaf, Additional Secretary of the Ministry of
Food & Agriculture, who introduced the session by elaborating on the role of research in
the improvement of irrigated agriculture in Pakistan. Research should focus on
investigating doubts about the present and future functioning of irrigated agriculture in
order to provide information to policy makers and other actors about different options
and their expected impact. Impediments to a fruitful interaction between researchers and
policy makers and other actors (line agencies, government departments, managers) can be
found on both sides. On the one hand, the marketing of research results should be
enhanced, recognising that written reports may not always be the best means of
conveying information. The message needs to be concise, positive and well targeted. On
the other hand, there is often a status quo orientation with the actors, a territorial attitude
maintaining gaps between the policies and management of water resources, irrigation and
agriculture.

There were three presentations on canal operations, salinity and sodicity, and water
markets, each followed by a discussion. The results of the (lively) discussions are
summarised here:

O Canal Operations: The discussion focused on water allocation, mainly related to the
factors that should be taken into account when defining this allocation. It was stressed
that there is a need to redefine the water allocation in Pakistan, as there have been
certain changes in the water availability (e.g. construction of Tarbela, water allocation
of agricultural land converted into cities). Agricultural productivity and environmental
concerns (not delivering water to certain areas will degrade the resources) were
mentioned as being part of the system objectives. A related issue that was discussed
was the flexibility of the present irrigation system and the possibility of reallocating
canal water. While some answers have been provided by research, mainly at the main
canal and distributary level, this is an issue that needs further investigation at the Indus
Basin level.

O Salinity and Sodicity: The discussion focused on 1IMI’s recommendation to conduct
salinity and sodicity surveys by mapping thosc factors contributing to salinity and
sodicity (soils, depth to groundwater table, groundwater quality, farmers’
management). On the basis of this information salinity and sodicity risk maps can be
made. In the discussions it was further stressed that new technologies, such as remote
sensing, could be helpful in determining the extent of certain factors linked with
salinity (e.g. cropping intensities).

O Water Markets: The need for regulation of the existing water markets was discussed,
especially since the trading of water is not solely motivated by economic reasons, but
also depends on social relationships.



Donors Workshop (14 May, 1998)
Number of participants: 12

Three presentations were made to the donors present, similar to those made to the policy
makers: canal operations, salinity and sodicity, and water markets. The discussion was
not very animated (very few participants took part in the discussions) and there seemed to
be a gap between the results presented and the expectations or demand from the side of
the donors. This seems to be partly related to the fact that not all of the donors in charge
of rural development were present. Whether the decision not to attend is due to a lack of
interest in this type of policy brief or to a lack of marketing from IIMI’s side needs to be
investigated.

The following issues were taken up during the discussions:

(3 Address water distribution problems through remodeling of outlets and not through
maintenance. This was a finding that raised some interest and it was suggested that the
issue be taken up with the Provincial [rrigation Departments.

(0 Large area salinity and sodicity surveys: 1IMI’s recommendation to conduct salinity
and sodicity surveys by mapping the contributing factors rather than salinity and
sodicity directly was thought to be important. It was recommended that 1IMI take up
the matter with WAPDA, particularly in relation to the NDP programme,

O Applied research: If research is to be of interest to donors, it will need to expose itself
to the real world and be applied to specific projects or field/system situations. Hence
IIMI’s recommendation to tie in research activities with development projects to have
a continuous exchange between research and implementing agencies.

Irrigation Department Workshop (16 May, 1998)
Number of participants: 30

The session was opened by the Secretary Irrigation & Power (Punjab), who outlined
some of the challenges lying ahead of the department, related to the institutional changes
such as the transformation into Provincial Irrigation & Drainage Authorities (PIDA), the
establishment of Water Boards uniting irrigation officials and farmers, and Water Users
Federations (WUF), and related aiso to new projects such as the National Drainage Plan
(NDP). A major challenge is also to manage land and water resources in an integrated
manner in order to ensure the sustainability of irrigated agriculture in Pakistan. In
addition to the management of the system, the Department will have to prepare for
possible extension of the irrigated areas if additional storage is developed. Finally, the
Secretary emphasised the importance of research, in contributing to the improvement of
the irrigation system performance, giving the example of the Irnigation Research Institute.

There were two presentations, the first one focusing on canal operations and

maintenance, while the second one dealt with the use of an integrated approach for
irrigation management. A lively discussion cnsued focusing on the following topics:
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Canal Operations and Maintenance

O Remote sensing: The use of remote sensing for the management of the system, e.g. by
determining cropping intensities or salinity levels, was evoked by the participants.
IIMI’s research in this arena could be of interest to the Department.

O Water allocation: There was a long discussion about the present water allocation rules
and the question whether these rules still adequately reflect the present situation with
the many changes that have occured in the system (construction of reservoirs,
extension of irrigated arcas, ...). The role of research is to determine the technical
feasibility of altemmative water allocation rules and to evaluate its impact on the water
distribution (and subsequently on agricultural production and environmental issues).
This should feed into a negotiation process between provinces, policy makers,
irrigation officials, farmers and other actors involved, who will define the water
allocation rules.

(3 Flexibility: To answer some of the queries of the participants related to the flexibility
of the system, a distinction was made between the technical and socio-political
flexibility of the systcm. While it is technically feasible to realiocate canal water, this
may not be possible duc to social claims to water. :

Integrated Approach

O Utility of the integrated approach: The support that the integrated tool, which was
demonstrated, can offer 1o irrigation managers was discussed. The main interest lies in
the systematic way different management options can be assessed prior to
implementation.

O Salinity: An interest was expressed in some of the results obtained by IIMI on salinity
management {not presented during this workshop). The importance of canal water in
dealing with salinity and sodicity was emphasised.

O Integrated management. There was an agreement that farmers’concerns, related to
agricuitural production and environmental issues such as salinity, have to be included
in the management of the irrigation system. However, the participants also indicated
the difficulties they experienced in taking farmers’ concerns into account due to the
diversity of farmers. [IMI emphasised the importance of a a negotiation process
between Irrigation Department and farmers, supported by tools that quantify some of
the discussions.

Finally, some of the participants made valuable remarks about a continuation of the IIMI-
PID collaboration:

O FESS: It was advocated to formulate a collaboration focused on the implementation of
integrated management in the Fordwah/Eastern Sadiqia area, requiring a close
interaction between rcsearchers and irrigation managers. There is a need to convert
research into action.

{3 Deputation: It was requested to enable the deputation of more irrigation engineers
with TIMI. At present, there is one official of the Punjab Irrigation Department on
deputation.

11



3 Scales: In addition to working at the division or canal command level, it was
advocated to work also at other levels (provincial, regulation, link canals, barrages).
[IMI's work on water allocation rules in the Indus Basin was cited as a good example
of work at this level.

POTENTIAL USE OF LESSONS FROM INTEGRATED APPROACH TO OTHER IIM1} CASE
STUDIES

1. Development of an integrated approach in the command area of the
Fordwah/Eastern Sadiqia (South) irrigation and drainage project

Discussion with Saeed-ur-Rehman, Mobin-ud-Din Ahmad, Yann Chemin and Samia Ali.

Some general issues

Q

The research themes are already well defined, and include elements of research
studies and of technical assistance to other research institutes. However, the three
studies presented are still at a conceptual/data collection/checking phase.

The biophysical and decisional processes analyzed and the temporal and spatial
scales of analysis are different for the three studies. It may be useful to summarize
this information in a single table, along with the input, parameters and output of
each study.

There has not been any step to develop a representation of the irrigation system
(definition of the system under study, processes investigated, links between these
processes, etc). Thus, links between the studies are absent or unclear.

The research studies undertaken by other research institutes in FESS were not
clearly known by 1IMI researchers. Thus, the links between these studies and the
[IMI researchers studies could not be discussed.

With the absence of specific integration activities so far, it will be difficuit to
develop an integrated analysis for FESS within one year.

It will still be possible to do a proper multi-disciplinary job. This will require that
disciplinary studies are finalized within 6-8 months, to leave some time for
putting results together.

Thus, a few recommendations:

Q
Q

To give priority to disciplinary studics and to the quality of the results/output.

For the final report of cach disciplinary study, it will be important to inciude a
section on potential links with other disciplinary studies. These sections will
specify the input and output variables of each study, and propose ways to
extrapolate the research obtained for sample sites to the overall FESS command
area.

After that, it will be possible to develop an integrated approach as part of the
second phase of the FESS project.

Based on the outcome of the workshop with the PIPD, an integrated approach
could be part of a PIPD component of FESS Phase 1I, with technical assistance

12



from IIMI. This would provide an unique opportunity to have a real application of
the integrated approach and check the usefulness of such approaches for the
identification of interventions, negoliations between actors, and finally the
implementation of the sclected options. However, a strong involvement from
PIPD staff from the planning division/Lahore HQ will be required to ensure the
feasibility of this effort.

Some more specific issucs include

o Mobin’s work: to better specify the time scale selected for the analysis of
interventions, to check whether the need to analyse unsaturated zone processes, to
investigate the link between potential interventions and the net recharge (the main
parameter of the groundwater model that will be medified)

a Yann and Samia’s work: so far, little progress has been made on the methodology
itself. Stiill some primary data has not been processed. The cleaning and
organisation of the information is seen as the main constraint today and wili
require serious cfforts. To test the sensitivity of the accuracy of resuits to the type
of ground-truth data collection is probably an interesting issue. It may be
necessary to identify the information requirements for the extrapolation of results
to the remaining FESS arca.

o Saeed’s work: knowing thc variability in surface water supplies in irrigation
systems, it is important to check whether irrigation water has effectively been
supplied in the same way to all the fields monitored. It will then be important to
eliminate fields that may not have proper information. The parameters of the
production fonctions that will be obtained, i.c. Yield = f{salinity, waterlogging),
will only be valid for the average irrigation and farming practices that have been
selected. In practice, however, a great variability is expected in these variables
from one farmer to the other. Thus, the relationships obtained cannot be easily
extrapolated and used for other areas or farmers. This is seen as an important
limitation in the proposed approach

2. Waterlogging and salinity management in Sindh
Discussion with Gauhar Rehman, Waqar Jehangir, M. Aslam and Mr. Hamid

General issues
@ The approach developed to build the suitability map is rather solid.
o However, the use of such a map for the discussion on appropriate allocation of
surface water supplies remains limited and this for several reasons.
0 The potentiality and constraints of the drainage system are not considered.
o The assumption that the cropping pattern is directly related to surface
water allocation has not been validated. In fact, a large number of studies
show that other parameters influence cropping pattern. Thus, a simple
relationship probably does not exist.
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a. Development of statistical relationships to estimate the impact of changes in
water allocation

Agri.
production
»h Field

L ‘]
W&S
Surface |

water —p|  Tam |, Cropping __ | BALANCE Salinity

i (PHYSICAL >
allocation pattern ENVIRONMEN TW water use
T
Policy Variation in
variables groundwater level

|

In this case, three relationships should be developed for the processes presented in the
figure. .
o Two statistical relationships
Cropping pattern = f(surface water allocation, policy variables)
Agri. Production = f{surface water allocation, tubewell water use, salinity,
cropping pattern, policy variables)
a The water and salt balance

The information required/obtained is related to the following variables:

a Intervention variable: Surface water allocation (Based an the discussions we had,
I think it will be important for you to better define whether you look at the impact
of water allocation, water scheduling (indent) or water distribution)

a Parameters for model calibration: variation in groundwater level, policy variables
(possibilities of different policy variables for the cropping pattern and agricultural
production relationships)

g Output variables:

Cropping pattern

Salinity

Tubewell water use

Agricultural production (yield or gross income, per unit area or per unit of
water, etc)
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In what has been presented above, it is clear that the variation in groundwater level is to
be fixed, thus this cannot be used anymore as an output for policy discussions. Another
alternative would be to fix tubewell water use to obtain the impact of changes in surface
water allocation on mining of the aquifer. However, this is also not a very satisfactory
solution.

Thus it is not possible to obtain at the same time an assessment of the impact of surface
water allocation on both tubewell water use and variation in water-table. This is a strong
limitations of such approaches. This results, in fact, from the fact that inter-related
processes are represented by a succession of independent processes and relationships,

Thus, to develop statistical relationships should not be done.
b. Proposed alternative approach
Using the information already collected, the following could be done.

0 Analyzing the existing situation and their dynamics (trends) for the last 10 years,
This should allow you to identify different types of canal command arcas. For
some types, changes in surface water allocation will have a significant role in
explaining changes in other performance indicators. For other types, surface water
allocation will not explain these changes. Those will be more related to changes in
policy variables for example or other constraints that have not been modified (for
example tenure status of farmers).

O Based on this detailed analysis, to choose one canal command area for which
surface water allocation had an important impact on performance indicators.

0 For this canal command area, to develop a Indus Basin Model type of model (i.e.
combination of LP and water and salt balance) to define the relationship between
surface water allocation and the different performance indicators (i.c. cropping
pattern, yield, tubewell water use, gross income, salinity recharge).

0 This model will be used to assess the impact of a potential change in allocation on
these parameters for a couple of scenarios only.

Q Based on the results of simulation, and using the analysis undertaken in the first
step (typology like analysis), to discuss the relevance of results for the remaining
canal command areas.

SUMMARY AND CONCLUSION - FOLLOW-UP ACTIVITIES FOR INTEGRATED ANALYSIS OF
IRRIGATION SYSTEMS

The approach developed so far has stressed the feasibility of such integrated approaches
and tools to analyse policy and management decisions. Also, the workshops with
researchers and itrigation system managers have stressed the interest of people to
participate in the development of integrated approaches. For follow-up activities, the
following elements have been identified.
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a Analysis of water allocation within the Indus Basin: methodology developed by

Zaigham Habib, will need follow-up activities with tool development,
involvement of actors, etc. This would require some funding, Also, it may further
strengthen the discussion on generic clements of integrated approaches with the
comparison of different scales and approaches (Chishtian, Indus Basin)

Need to develop a project for development of the integrated approach in a real
scale situation. And this effort as part of the overall DSS program that should be
limited to canal operation and flow monitoring. The discussions with PIPD and
their need to develop a mid-term strategy => they will need such tools and may
represent an important partner in this process. To select a given case study for this
application, with clear monitoring and evaluation activities of the integrated
approach component in itscif. FESS Phase 11 may be the best case, with
involvement of planning officers of the PIPD and also input from the various
rescarch institutes that have been involved in the FESS project

National Drainage Program and later on National Irrigation Program: important to
make the required dissemination cfforts to clearly include an integrated approach
component in these programs. In the long term, this may represent the best
opportunities to jump from the FESS case to a more general use of integrated
approaches for planning of interventions for any projects within the Indus Basin
Irrigation System.
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APPENDIX I - POLICY BRIEFS

Canal operation and maintenance in Pakistan

Salinity and sodicity in Pakistan

Water markets in Pakistan — Technical feasibility and potential impact on
irrigation system performance

An integrated approach - Assessing the potential impact of policy and
management changes on irrigation system performance
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Canal Operations and Maintenance in Pakistan

Allocation of canal water

How to come to an optimum allocation of canal
water, keeping in mind the productivity of I
irrigated agriculture but also its sustainability [
(salinity, groundwater mining), thereby replacing
the current historical water allocation. The

] . ) ow to ensure the sustainability of the physical
In the present context of financial scarcity,

e ) infrastructure, making optimum use of the
the irrigation system will have to find ways

; vailable financial resources (targeted
to better match expenditure and revenue. aintenance, remodelling).

‘ political and technical feasibility of reallocating
and distributing canal water needs to be studied.
Fintancial sufficiency of the irrigation ‘ hysical sustainability of the irrigation system
secior )

x Groundwater exploitation l
I How to make optimal use of the available
groundwater resources in conjunction with canal
water. This will remain an issue even with the l
construction of Kalabagh Dam, as surface water
supplies will be insufficient to cover crop water
demands. There is also an incréasing concern

ahemit the nee of nanr Anality sroundwater leading I‘

|

Information system

How to ensure an adequate and continued flow
of information on canal operations and water

‘ distribution between farmers .and irrigation

X managers. A transparency in the water

distribution can help to improve operations,
eliminate uncertainty of farmers, and supply ‘

water according to the agreed targets.
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RESEARCH RESULTS
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Communication

Financial resources will have to be made available to
establish a modern communication network, allowing
interaction between gate keepers, and between gate keepers
and managers. This network will allow data transmission
and sharing of information (e.g. flood warning).

Applied research

Due to the developments of
hydraulic simuiation models,
it is possible to carry out

hydraulic  research (e.g.
performance of irrigation
canals)  on-site  without
having to refer to laboratory
experiments. It is essential to
encourage professionals in
the country to acquire the
skills necessary to carry out
this action-oriented research.

il Reallocation of canal water

The reallocation of canal
water should be considered to
reptace the current historical
water rights in order to find an

Information system
The establishment of appropriate information systems
will allow a better command of the water distribution
and the evaluation of problematic canal stretches. The
use of computer-based systems should be considered,
as it will allow a quick and reliable evaluation of
available information.

optimum water allocation for
agricultural production, while
assuring environmental
sustainabilitv.
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Salinity and sodicity management in Pakistan

Groundwater exploitation
How to make optimal use of the

Economic and environmental impact

How to find a balance in agricultural
productivity and environmental
sustainability and how to assess the .
impact of proposed interventions on
these issues?

available groundwater resources
in conjunction with canal water,
to avoid land degradation?

Reallocation of canal water
In the present context of water scarcity,
adequate supplies are not_ available for all
farmers. The question becomes then how to
allocate canal water, keeping in mind the
agricultural  productivity, but also its
sustainability (salinity, sodicity,
groundwater mining). The political and
technical feasibility of realiocating and
distributing canal water needs to be studied.

Information system :
How to ensure an adequate and continued
] flow of information on environmental
[ issues between the field, managers,
researchers and policy makers? -

Financial costs of irrigation versus drainage measures

In the present context of financial scarcity, a solution package has
to be determined that minimises the costs of intervention by
combining irrigation and drainage, and at the same time that
maximises the benefits.
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RESEARCH RESULTS

Salinity and sodicity are natural phenomena, but are influenced by human interventions. The
research, therefore, focused on analysing both bio-physical processes as well as farmer
management. In addition, a methodology was developed for large scale salinity and sodicity
surveys.

700 7
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400
300 -

200
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1 | ] 1 L L 1 J

]
70 80 an 100 110 120 130 14¢ 150

_ Imigation application (cm)

Figore: Irrigation water quantity and quality are determinant factors explammg soil
salinity and sedicity. Here the-total number of salts, S, in a soil profile (in mglcrn ) of
sandy loam is presented as a function of the water quality (in electrical conductivity,
EC in dS/m) and water quagtity (in cm).

24



g wil er .turns (eg thrbugh watqr nmrkets) In '
he:_possibfhty to regulate water leve\is 7




Environmental Monitoring System
Financial and human resources
should be allocated to combine and
| analyse existing information collected
through regular monitoring (soils,
groundwater table depth,
groundwater quality, canal water
supplies) in order to provide maps
displaying the salinity and sodicity

pmrreitisms
——

environmental

collection of individual

results directed towards policy
makers for making appropriate
decisions.

risk, groundwater mining and other §
issues. The data
agencies |
needs to be targeted towards the §
integration of information and the |

Extension on Salinity and Sodicity Issues
Training should be provided to extension agents
on the distinction in causes and treatment
between salinity and sodicity. This is required to
provide extension services to farmers that are
better adapted to farmers’ constraints. There
i needs to be a range of extension messages 1o
cater for the variety of environmental constraints
farmers are faced with.

Canal Water Allocation
If a reallocation of water resources is considered, it
is recommended to take the salinity and sodicity risk
into account. The information provided by the
environmental monitoring system will be of use for
this. It is necessary to study the political and
technical feasibility of reallocating water between
canal commands of the Indus Basin.

| Farmer managemen
i of salinity and sodicity

should be analysed to
{ better match potential
policy and management
interventions aimed at
mitigating salinity and
sodicity with farmers’
needs and constraints.




Water markets in Pakistan

Technical feasibility and potential impact on irrigation system
performance

Technical and operational feasibility:
How to operate the large existing canal
network, with limited control structures and
its existing infrastructure, to account for
reallocation of surface water through
market mechanisms?

Environmental impact

Water transfers will lead to changes in the

quantity and quality of irrigation water.

Thus, what would be the subsequent
¢

changes in the level and spatial
distribution of salinity, sodicity and net
recharge to the aquifer?

Institutional feasibility
Which institutional changes would b
required 10 implement water market (in
terms ol the roles of stakeholders in the
operation/maintcnance of canals.
monitering, enforcement, development of a
platform  where  potential  sellers  and
purchasers can meet, etc)?

]

Economic and financial impact

What would be the impact, and for which
)| group(s) of water users, of a iransfer of

“ groundwater and/or surface water on

cropping pattern, agricultural production,

and farm income?
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RESEARCH RESULTS

Research activities have concentrated on the Chishtian Sub-division of the Fordwah Branch
Irrigation System, South-Punjab. The emphasis of these activities has been first on describing the
existing situation in terms of allocation, distribution and use of groundwater and surface water.
Then, simulation models have been used to assess the potential for reallocation of surface water
between tertiary units and between secondary units.

*‘"Actwe water markets are ﬁmctxomn : wnhm the_
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’_"_7 e e ———
|| To increase the impact of potential water markets, it W
would be essential to develop means to reduce the
l spatial dependency between users (i.e. increase the
N number of contro! points within the irrigation system)
- - X and to reduce the temporal dependency between x
There is a need to officially recognize ‘;upplies of different time periods (i.e. develop storage X
c

1

x existing  surface  water  and l

) apacity). Also, changes in the management of the
X ground.\.\fatcr marke;s. ‘ Ihls irrigation system would be required.
recognition may result in a limited I —_— |
increase in the intensity of water
l transactions, but would facilitate T I |
’ negotiations and discussions between Water markets between Wwatercourses and
water users, between distributaries may still represent
L _— l an acceptable option under specific
\ ‘ physical and socio-economic conditions.
Thus, to include the participation in

[ Along  with the political
feasibility of water rights, it is
important to consider the
adequacy between  the
{existing) infrastructure and
the definition of water rights.

— l waler transactions as a mandate of water

users associations or federations would

x provide the incentives for such
transactions to develop, if required.

S e —

l It is essential that the policy decision process be
‘ accompanied by rigorous analyses of proposed
changes that feed into this process. In this context,
important issues relate to the capacity of existing
i institutions to undertake such analysis, and the
N need to develop efficient communication links
between research and policy decisions.

The research undertaken so far stresses the
need to integrate both the economic
dimensions of irrigation water use, and the
physical dimension of water resources.
Similar and systematic efforts are required to
assess the potential for other policy and
management changes.
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An integrated approach

Assessing the potential impact of policy and management changes on
irrigation system performance

3



The scarch for the most cost-
effective combination of irrigation
and drainage interventions to
improve the sustainability of
wrrigated  agriculture requires an
{optimum) balance between
agricultural production and
environmental sustainability. This
can be done more effectively using
an integrated approach.

can provide information on the

recharge to the aquifer.

A restauration of the equity in canal water
supply is often advocated for the management
of the canal network. An integrated approach
impact of
restoring equity on the' aggregated agricultural
production of a given canal command area, and
on its sustainability in terms of salinity and net

The combination of economics and hydraulics has stressed
that the existing physical infrastructure and canal operational
rules would limit the economic impact of potential transfers
of surface water through market mechanisms between
tertiarv units and between secondarv units.

Because of the pressure on water resources, it is more and
more difficult to allocate extra surface water supplies to
tackle salinity and sodicity isswes (reclamation shoots).
Using the integrated approach developed by IIMI and
Cemagref, it was shown that the reallocation of surface water
from watercourses with ample supplies to watercourses with
sodicity risk would significantly mitigate sodicity risk of the
latter without reducing the cropping intensity of the former.
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Building a common representation of the irrigation
I system requires an agreement on the actors considered, the

main decisional and biophysical processes that impact on
irrigation system performance, and on the influences of the
external environment on these processes.

The main decisional and bio-physical processes investigated include
surface water allocation and distribution at different scales of the
irrigation system, the impact of surface water supply on groundwater
use, agricultural production and farm income, and the link between
water supply (quality, quantity) and soil salinity/sodicity.

Investigating the spatial diversity of the main variables that influence the
selected processes is required to understand the functioning of the irrigation system
and link disciplinary studies. The information pertaining to physical and socio-
economic variables is obtained from primary and secondary sources for the entire
area. The information is stored and structured in a spatial database developed
under a2 Geographic Information System (GIS) that also provides a means to
displav the results of model simulations for different scenarios.

. The development and use of simulation models for the different disciplinary studies
(hydraulics, economics, soil sciences) provide means to quantify the impact of
interventions. The initial analysis of management and policy changes has been undertaken
by linking these disciplinary models. Further efforts have concentrated on building an

integrated model, Jntegis, that provides a common platform for the disciplinary models

and links these models to the databases of the Geographic Information System (GIS).

Validation/evaluation of the integrated approach. The sensitivity analysis of the
main parameters and the capability to predict the actual irrigation system
performance and its spatial distribution are important elements of the
validation/evaluation framework of the integrated approach. Also, the usefulness of
the results obtained is assessed by potential users of the integrated approach.
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THREE ISSUES RELATED TO THE DEVELOPMENT AND USE OF INTEGRATED APPROACHES
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APPENDIX II - RESEARCH ISSUES AND METHODOLOGIES

Canal operation and maintenance in Pakistan
Salinity and sodicity in Pakistan

Water markets in Pakistan — Technical feasibility and potential impact on
irrigation system performance

An integrated approach - Assessing the potential impact of policy and
management changes on irrigation system performance
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RESEARCH METHODOLOGY

Q

Physical and chemical processes leading to salinity and sodicity were studied at the
field level by employing deterministic models that are based on physical laws that
have been proven to govern these processes. These deterministic models (separate
models for salinity and sodicity) were calibrated and validated for the existing
situation.

Once calibrated and validated the models were used to carry out sensitivity analyses
in order to quantify the relative impact of the different physical factors that cause
salinity and sodicity, showing the importance of the quantity and quality of irrigation
water. Another 1mportant finding was the dynamic of salinity and sodicity, depending
on the irrigation regime, the climate, and the soils.

Land degradation as a function of the sodicity level was quantified through physical
measurements of the soil structure, providing evidence of soil degradation at ESP
levels as low as 4. In addition, this process was found to be rapid with signs of soil
degradation appearing after 2-3 irrigations.

The models were also used to evaluate the impact of farmers’ management on salinity
and sodicity in order to determine whether farmers could contain salinity and sodicity
if more canal water would be made available to them. The physical model describing
salinisation is easier to use than the geo-chemical model describing sodification. The
latter model incorporates both physical and chemical processes complexifying the
studied relationships.

Farmers’ salinity and sodicity management was studied in the larger context of the
farming systems to understand their constraints in managing salinity and sodicity in
order to formulate matching policy and management interventions.

The results of the salinity and sodicity analyses were combined with studies of the
canal irrigation system in order to assess the technical feasibility of reatlocating canal
water through simulation models in order to mitigate salinity and sodicity.

Large-scale surveys were undertaken for the entire study area (70,000 ha) through
different means: remote sensing, visual observations (in coliaboration with
Directorate for Land Reclamation), and a Soils/Hydrological survey (in collaboration
with the Soil Survey of Pakistan). The strengths and weaknesses of these approaches
could thus be established.

The information collected was stored in a GIS, combining soils and physiography data
with information on groundwater table depth and groundwater quality. This provides
a good means for analysing the salinity and sodicity risk and providing opportunities
for discussing these analyses with researchers, managers, and policy makers. The data
collected provide an interesting scope for continued efforts in this field.
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Canal operations and maintenance in Pakistan

RESEARCH ISSUES

O At the main canal level, the water distribution is governed by gate operations, while at the
distributary level, it depends on the state of the canal and the (outlet) structures. Analysing
the water distribution will, therefore, need to be carried out differently at both levels.

Q The water distribution, both at the main as well as the distributary canal level, depends on a
number of physical and human factors (operations, maintenance). By developing a model,
each of these factors can be analysed separately, by varying this factor and keeping all other
factors constant (sensitivity analysis).

O The actual operational rules (target discharges, rotational order) deviate from the official
operational rules, reflecting the system realities. To capture these actual operational rules, it
is important to study the actual water distribution and relate this to canal hydraulics and to
operations of the irrigation agency.

@ It is important to identify the main parameters influencing canal water distribution, as these
parameters will offer opportunities to irrigation managers to intervene in the water
distribution. Such a ‘sensitivity analysis’ is typically an exercise that can be undertaken
through modelling. ‘

0 The technical feasibility of reallocating or redistributing canal water is not clearly
understood. The flexibility of the canal system (physical constraints of canals and structures)
to deal with this need to be investigated.

o Information management is an essential part of canal operations, including exchanges
between the field and the irrigation manager. In order to determine the scope for
improvement in the information system, it is necessary to analyse the existing management
and evaluate its impact on canal operations and performance.

o The impact of canal water allocation and distribution on agricultural production and on
environmental sustainability is presently not known. In order to quantify this impact, these
relationships need to be quantified. Thus, the impact of the often-invoked restoration of
equitability can be evaluated.

LY}



RESEARCH METHODOLOGY

O The actual water distribution at the main and distributary canal level was studied through a

daily monitoring. The information collected emphasized the discrepancy between official
and actual operations.

O Canal structures were calibrated through measuring exercises. Most of this was

accomplished through training programmes in collaboration with the Punjab Irrigation &
Power Department. 1

Q Canal hydraulics were studied with the help of a hydraulic unsteady state simulation model,
based on the St. Venant equations.

O Decisions and interventions of irrigation managers and gatekeepers were captured in a
regulation module, which was then linked to the hydraunlic model to quantify their impact on
the water distribution.

QO Once the combined model was calibrated and validated, a sensitivity analysis was carried
out, comparing different parameters for their impact on the water distribution. A sensitive
parameter is of interest, as it offers opportunities to managers to improve the performance of
a canal. An insensitive parameter is of interest for the modeller, as we can relax the input
requirements, thus minimising the data collection efforts.

0 Once the sensitive parameters were identified, scenarios were formulated for improved water
distribution patterns. These scenarios included modifying operational rules at the main canal
level, and modifying outlet characteristics at the distributary level. The combined model was
run to quantify the impact of these scenarios on the water distribution.

@ The hydraulic model at the distributary level was also used to test various maintenance
options, such as desiltation, lining and remodelling of outlets, and assess their impact on the
water distribution to ungated outlets.

0 The combined model was linked to models of farmer’ strategies and to models capturing
processes of salinity and sodicity, thus developing an integrated tool. Thus, the impact of a
reallocation and redistribution of canal water on agricultural production and on salinity and
sodicity could be established.

O The integrated tool combines the different (deterministic) disciplinary models and it is time-
consuming to simulate different scenarios. The integrated tool was, therefore, linearised and
simplified, while remaining within the established limits of accuracy. This implies that the
developed simplified version is easier to use, facilitates communication between researchers,
managers and policy makers. When transferring the tool to different areas, a re-articulation
of the tool will be required, using the different disciplinary models,
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Salinity and sodicity management in Pakistan

RESEARCH ISSUES

Q Salinisation and sodification are two distinct processes with different causes and

requiring different policy and management interventions, These processes, therefore,
need to be analysed separately.

0 Salinity is traditionally associated with irrigated agriculture due to weathering of
saline parent material and capillary rise of salts due to a rise in groundwater tables. A
more recent threat is posed by the use of poor quality groundwater for irrigation. The
recent deployment of more than 500,000 private tube wells in Pakistan makes this
threat an important research issue. The use of groundwater in conjunction with canal
water should, therefore, be studied for its impact on salinity and sodicity.

0 Due to the spatial heterogeneity in environmental factors (depth to groundwater table,
soils, groundwater quality, canal water allocation) and the diversity in farmers
(objectives, resources, constraints), special attention needs to be given to formulating
research that captures this diversity.

a Different policy and management options can be considered to address salinity and
sodicity. To evaluate the effectiveness of these options, tools need to be developed to
quantify the impact of these options on salinity and sodicity.

Q Salinity and sodicity exhibit dynamic properties, related to climate, hydrology and
soils. Capturing the salinity and sodicity at a given time does not have much value.
Instead, the factors explaining the state and the dynamic of salinity and sodicity
should be determined.

Q Canal water is singled out by farmers as the most important factor for salinity and
sodicity control. The feasibility of reallocating and redistributing canal water should
be investigated.

Q Assessing salinity and sodicity for large areas is not an easy task given the dynamics
of these phenomena and the fact that the determination of salinity and sodicity levels
is rather cumbersome, involving laboratory analyses. A methodology for a large scale
survey needs to be developed to take these problems into account.



‘Water markets in Pakistan

Technical feasibility and potential impact on irrigation system performance

The terms water markets cover a large range of situations. It is used to characterize short-term/long-term
transfers of water rights or volumes of water, groundwater or surface water, withia the irrigation sector or
between different uses (agriculture, cities, and industry). Water markets have been described under a large range

of socio-economic and hydrological conditions, in countries such as the United-States, Chile, India, Bangladesh,
Australia.... and also Pakistan,

RESEARCH ISSUES

Q

The reallocation of irrigation water through market mechanisms is expected to take place from water users
that value water at a low price to water users that value water at a high price. It is essential to estimate the

potential demand for, and supply of, irrigation water of different water users/groups of users to assess the
potential for a market-based reallocation of irrigation water.

With an initial allocation of surface water, each water user can be either a potential seller or a potential
purchaser of surface water. Farmer’s participation in water transactions will depend on the characteristics of
the surrounding environment and on the potentiai demand/supply of other water users. Thus, the

understanding of farmer’s participation in water transactions requires information on the farmer itself, and
also on its surrounding environment.

The market-based reallocation of irrigation water will only take place if users/groups of users attach
different values to water (i.e. differences in the marginal value product of water). Differences in such values
are explained by a different access to water, land, and labour resources, along with different farm objectives

and production strategies. Thus, to investigate the potential for water market development requires an
analysis of the diversity of farming systems and production strategies.

If surface water is reallocated through market mechanisms, it will be done through the existing canal
network. These canals have a given capacity, with a limited number of control structures that provide means
to modify the water supply at given points. The analysis of water markets should identify the physical
constraints that are imposed on water transfers as a result of the existing infrastructure and operational rules.

Along secondary canals, and as a result also of the absence of control structures, negative side-effects are

expected on water supplies of tertiary units that do not participate in water transfers. Such indirect
influences, or externalities, may limit the feasibility of surface water markets along secondary canals.

Decisions in terms of cropping pattern and farming practices will be directly related to farmer's participation -
in water markets. Overall, water markets are expected to increase agricuitural production and productivity.

The reallocation of surface water will lead to a modification of the ratio between tubewell water and canal
water. As both waters are of different quality, water market development may result in changes in the level
and spatial distribution of soil salinity and sodicity. Also, farmers’ participation in water markets will
increase water supply flexibility and allow farmers to better deal with salinity and sodicity.
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RESEARCH METHODOLOGY

Research activities developed under the IIMI-Cemagref collaboration have investigated the research issues
described above at various scales of the irrigation system. The main focus of research activities has been first on
the analysis of the functioning and impact of existing water markets (i.e. the irrigation system today), then on the
analysis of the potential for surface water reallocation through market mechanisms between tertiary units and
between secondary units. The methodology developed by [IMI and Cemagref or integrated approach includes:

O A detailed monitoring and analysis of current allocation and distribution of irrigation water.
Monitoring activities have been undertaken in the command areas of selected tertiary units. The information
collected is the basis for understanding existing water markets.

Q The classification of farmers and tertiary units into a limited number of groups. Based on the
characteristics of the farm population and on the physical environment, these classifications provide a better
understanding of farmer’s objectives, strategies and constraints in the context of their participation in
existing and potential water markets. The classifications are also used to limit the number of situations for
which simulation models are to be calibrated and validated (see below). And they provide a means to
extrapolate research results to large areas.

a The development, calibration and validation of linear programming economic medels. These models
link surface water supplies (in terms of quantity and variability) to farmer’s decisions in terms of crop
choices and groundwater use. The final output of these models includes the monthly tubewell water use, the
cropping pattern, and the farm gross income. These models are developed for each farm group. Farm group
models are then aggregated at the scale of the watercourse command area.

O The economic models are used to estimate the impact of existing water markets on the agricultural
production and farm income. To do so, the results of simulation fot two scenarios (i.e. with and without
water markets) are compared.

0 The economic models are linked to hydraulic simulation models to account for the physical dimensions of
water resources, and to integrate constraints on water allocation and distribution that exist within the
irrigation system.

o The economic models linked to hydraulic models are used to develop relationships between the quantity
of surface water received and the marginal value product of water. Such relationships are deveioped at
the scale of the farm, tertiary unit and secondary unit. The confrontation between these relationships
provides a means to assess the potential for surface water reallocation through market mechanisms.

G The economic models aggregated at the scale of the tertiary unit are linked to salt-and-water-balance
models and solute transport models. With these models combined, it is possible to assess the impact of
water transfers on the physical environment in terms of the net recharge to the aquifer, salinity and sodicity.

So far, the methodology developed for the entire command area of the Chishtian Sub-division (67,000 hectares,

520 watercourses, 10,000 farmers) has been applied and tested for the command area of two major distributaries
(aggregated command area of 30,000 hectares).
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An integrated approach to assess the potential impact of policy
and management changes on irrigation system performance

The demand for the development of integrated approaches is expected to increase. Looking at larger systemns
such as river basin, combining sustainability and productivity issues, a higher competition over water resources
are driving forces for the development of policies that integrate different uses and actors. Integrated approaches
may be applied at various scales (a farm, an irrigated scheme, and a river basin) with different disciplines
(hydrology, hydraulics, economics, agronomy, social sciences, etc) to tackie a wide range of interventions and
issues. Whatever the 1ssues investigated and the scale of analysis, some methodological issues are common. The
development of an integrated approach results in a wide range of methodological issues. This note summarizes
some of the experiences obtained by IIMI and Cemagref in Pakistan.

A FRAMEWORK FOR INTEGRATED APPROACHES
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METHODOLOGICAL ISSUES AND IMPLEMENTATION CONSTRAINTS

Q The development of an integrated approach requires good disciplinary studies. Both the integrated approach
and disciplinary studies are complementary, and should be developed in an iterative process. The integration
of disciplines, however, is required at the early stages of a research project.

O A good communication between the different researchers involved in the development of integrated
approaches is required for its implementation. This can be enhanced through the development of a common
platform such as an integrated model or Geographic Information System.,

O The implementation of the integrated approach requires interactions between researchers and the different
stakeholders of irrigation systems (farmers, policy makers, and irrigation managers). This will help
identifying important processes that take place within the irrigation system, define the performance
indicators that will be computed, and facilitate the dissemination of the results to these stakeholders.

O Some biophysical and decisional processes are neglected in an integrated approach to keep the level a
complexity of the approach manageable. The approach developed, thus, has its limitations in the type of
intervention that can be tested and the accuracy of the output obtained from model simulations.

Q The computational time required to run simulation models also imposes constraints with regards to the level
of complexity that can be considered for the integrated approach.

O As a result of the accuracy issues in model predictions and the complexity of irrigation systems, the
validation of the integrated approach is built around two elements: (i) the accuracy of predictions for the
actual situation; (ii) the evaluation of the usefulness of the information provided by the integrated approach
to take (better) policy decisions, The latter element clearly requires interactions with policy makers and
irrigation managers.

O The experience has shown that it is easier to link biophysical models, while it is more difficult to integrate
social and institutional aspects. As a result, it is not possible to directly assess the potential impact of
institutional changes, unless a clear relationship between these institutional changes and modifications in the
processes considered can be established.

O The collection of information to account for the spatial diversity of the processes investigated remains an
important issue for large-scale irrigation systems. Often, the required information is not available,
accessible, or of adequate quality. This, in turn, will affect the quality of the output obtained through the
integrated approach. The availability of information needs to be considered at the early stages of the
approach; as it will influence the level of complexity that can be considered.

Q As users of the information and integrated approach are often different from those that have collected the
information, it is important to document the information process from the source to the database. This will
provide a useful means for users to assess the quality of the information and also the quality of the output of
the integrated approach.
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APPENDIX III - LEAFLET OF PRESENTATION OF THE TOOL

INTEGIS

Next >>
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A tool for an integrated analysis of
irrigation system management
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i

Investigating policy and management
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APPENDIX 1V - AGENDA OF WORKSHOPS

11 May 1998 - SEMINAR AT IIMI-PAKISTAN

v Participants: IIMI Pakistan Research Staff
¥" Duration: 2 hours
v Location; 1IMI Conference Room, Multan Road

14:00 -14:10

14:10 -14:25

14:25 -14:45

14:45 - 15:00
15:00 - 15:25
15:25- 15:55

15:55 - 16:00

Recitation from the Holy Quran
Opening Remarks — The Need for Large Area Analysis
Prof. Gaylord V. Skogerboe
Research Activities of the Integrated Management of Irrigation System Unit at
Cemagref
Patrice Garin
The Integrated Approach Developed in the Chishtian Sub-division — Main
Components
Marcel Kuper/Picrre Strosser
The Integrated Tool
Frederic Labbe
Demonstration of the Integrated tool
Frederic Labbe
General discussion — intcgrated approaches/tools
Animator Prof. Gaylord V. Skogerboe
Closure

12 May 1998 - WORKSHOP AT SOIL SURVEY OF PAKISTAN

v Participants (25); SSoP Researchers/Field staff
¥v"  Duration: 3 hours
¥ Location: SSoP office, Multan Road

10:00-10:05

10:05-10:20

10:20-10:50

10:50-11:20

11:20-11:30

11:30-11:40
11:40-11:55

11:55-12:10

12:10-12:25

Recitation from the Holy Quran
Opening Remarks
Director General of SSoP
Introduction to Workshop and General Presentation 1IMI-Cemagref
Patrice Garin
Lessons from Analysis of Salinity/Sodicity Issues
Marcel Kuper
Discussion
Chariman SSoP person
Demonstration of UNSATCHEM by Dr. M. Aslam
Demonstration SWAP Software by Asad Sarwar Qureshi
Tea Break
Soils and Irrigation Resource Analysis in the Chishtian Sub-division
SSoP staff
The Integrated Approach
Picrre Strosser
The Integrated Tool
Frederic Labbe

49



12:25-13:00

13:00-13:05

Discussion — Changes for the Analysis of Soil/Salinity Risk/Assessment?
Evaluation of the Integrated Approach

Chairman: Dr. G. Saced Khan
Concluding Remarks

Dr. G. Saced Khan

13 May 1998 - SEMINAR WITH RESEARCH INSTITUTES

v" Participants: 30
¥ Duration: Half a day
v Location: IIMI-Pakistan Conference Room

08:40-09:00
09:00-09:05
09:05-09:15

09:15--09:20
09:20-10:10

10:10-10:30
10:30-10:45
10:45-10:55
10:55-11:45

11:45-12:00
12:00-12:35
12:35-12:45

Registration
Recitation from the Holy Quran
Introduction of Seminar
Prof. Gaylord V. Skogerboe
IIMI-Cemagref Collaboration
Patrice Garin
Presentation of the Integrated Approach and demonstration of the
Integrated Tool
Questions and discussion
Tea Break
Presentation of Research Issucs
Working Groups
v" use of Integrated Approach
v Information Management for Large Arca Analysis
v From Multi-disciplinary to Integrated Research
Restitution of Results of Working Groups
General Discussion
Concluding Remarks

14 May 1998 - BRIEFING WITH POLICY MAKERS

v" Duration:
¥ Location;

10:30-1040

10:40-10:45

10:45-11:50

11:50-12:20

12:20-12:30

2 hours
Hotel Holiday Inn, Islamabad

Recitation from the Holy Quran
Introduction to Policy Brief
Dr. Zafar Altaf, Additionai Secretary Incharge, Ministry of Food & Agriculture
Format of the Policy Briel
Prof. Gaylord V. Skogerboe
Presentation on threc issues
Main canal operation and maintenance
Salinity and sodicity issues
Water markets
Discussion - From research to policy making and implementation: necd for
integrated approach, linking research and policy making
Chairman Prof. Gaylord V. Skogerboe
Concluding Remarks
Dr. Zafar Altaf
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14 May 1998 - SEMINAR WITH DONORS

v Duration: 2 hours
v Location: Hotel Holiday Inn, Islamabad

14:00-14:10
14:10-14:20

14:20-14:50

14:50-15:00
15:00-15:50

15:50-16:00

Recitation from the Holy Quran
Introduction of Seminar
Prof. Gaylord V. Skogerboe
1IMI-Cemagref Collaboration in Pakistan
Patrice Garin, Cemagref
Selected Research Findings
Canal Operation
Salinity and Sodicity Management
Water Markets
General Discussion
Linking Rescarch Activities and Policy Decisions
Integrated analysis of irrigation systems
Developing links between research and policy making
Strengthening research on irrigation management
Concluding Remarks
Prof. Gaylord V. Skogerboe

15 May 1998 - Group Discussion at IIMI-PAKISTAN

08:30 - 10:30
10:30-11:00

11:00 - 13:00
13:00 - 14:30
14:30 - 15:00
15:00 — 16:00
16:00 - 16:15
16:15 - 18:00

Group Discussion with the researchers involved in FESS Area Studies
Preparation for next discussion

Discussion with Sindh Salinity Group

Lunch Break

Preparation for next Discussion

Discussion with the group involved in Water Allocation Studies

Tea Break

Continuation of Discussion with Water Allocation Group

16 May 1998 - WORKSHOP AT THE PUNJAB IRRIGATION AND POWER
DEPARTMENT

¥ Participants: 25
v Duration: 2 hours
¥ Location: Committce Room No. 2, [&P Deptt., Lahore

012:00-12:05

12:05-12:10

12:10-12:20

12:20-12:45

12:45-13:00

Recitation {rom the {loly Quran

Opening Remarks
Secretary, Irrigation and Power

Introduction to Workshop
Prof. Gaylord V. Skogerboe

General Presentation IMIE-Cemagref Collaboration
Patrice Garin

Lessons from Analysis of Canal Operation and Maintenance
Maicel Kuper

Discussion
Animator PIPD staif
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13:00-13:15

13:15-13:30

13:30-13:50

13:50-14:00

Looking at Agricultural Production and Sustainability — Towards an Integrated
Analysis of Irrigation Systems
Picrre Strosser
Presentation of the Integrated Tool
Frederic Labbe
Discussion — Towards an Evaluation of the Integrated Approach
Animator Prof. Gaylord V. Skogerboe
Concluding Remarks
Secretary, Irrigation and Power Department
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APPENDIX V - LIST OF WORKSHOP PARTICIPANTS

. CEMAGREF

i Patrice Garin
Cemagtf, Montpillier
France

2 Pierre Strosser
Cemagrf, Montpillier
France

3 Marcel Kuper
Cemagrf, Montpillier
France

4 Fredric Labbe
Cemagsf, Montpillier
France

1IIMI-Pakista

5 Prof. Gaylord V. Skogerboe
Director
HMI-Pakistan

6 Adbul Hakeem Khan
SFRE
1IMI-Pakistan

7 Ghulam Nabi
Water Engineer
IIMI-Pakistan

8 Muhammad Mazhar Saeed
International Student
IIMI-Pakistan

9 Saeed ur Rehman
Agricultural Economist
IIMI1-Pakistan

10 Asaad Sarwar Qureshi
Irrigation Engineer
IIMI-Pakistan

11 Muhammad Badruddin
Senior Executive
IIMI-Pakistan

12 Zafar Igbal Mirza
Irrigation Agronomist
IIMI-Pakistan

May 11, 1998
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Yoshiyuki Shinogi
Irrigation Specialist
NIMI-HQ

Dr. Muhammad Aslam
IiMI-Pakistan

Zubair Tahir
Research Assistant
1IMI-Pakistan

Dr. Muhammad Asghar Cheema
Social Scientist
IIMI-Pakistan

Abdul Rehman
Irrigation Engineer (WAPDA)

1IMI-Pakistan

Syed Daniyal haider
Finance Controller
1IM1-Pakistan

Ineke M. Kalwij
Associate expert
1IM1-Pakistan

Dr. Wagqar A. Jehangit
Agti. Economist
HMI-Pakistan

Mushtaq Khan
Civil Engineer
IIMI-Pakistan

Dr. S. A. Prathapar
Research Coordinator
IIMI-Pakistan

Mobin ud Din Ahmed
IIMI-Pakistan

Raza-ru-Rehman Abbasi
IIMI-Pakistan

Mehmood ul Hassan
Field Research Social Scientist
IIMI-Pakistan

Anne T. Kurikosse
Gender Consultant
1IMI-Pakistan

Robina Wahaj
Agri. Engineer
IIMI-Pakistan
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28

29

30

31

32

33

34

Zaigham Habib
Systems Analyst
IIMI-Pakistan

Samia Ali

Assistant Research Specialist (GIS/RS)

IIMI-Pakistan

Gauhar Rehman
Civil Engineer
IIMI-Pakistan

Yann Chemin
Junior Researcher
HMI-Pakistan

Shahid Sarwar
Hydrologist
IIMI-Pakistan

Abdul Hameed
Soil Data Analyst
[IMI-Pakistan

Jevoen Alberts
Surface Irrigation Project JR
IIMI-Pakistan
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Mr. Mushtaq Ahmed
Director General

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Arther Neber

GIS Specialist

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad Farooq
Deputy Director

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

A. H. Ansari

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad [lyas
Consultant
Euroconnsultant

272-A-1, Townsip, Lahore

Riaz-ul-Amin

ASSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Vehnlija Vemus
Student

Sotl Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Judith Kasperowa
Student

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Alex Hooyer

Associate Expert

Soil Survey of Pakistan (DGIS)
Government of Pakistan
Multan Road, Lahore

NT

May 12, 1998
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10

11

12

13

14

15

16

17

18

19

Dr. Ghulam Saced Khan
Director

Soil Survey of Pakistan
Government of Pakistan
Mutltan Road, Lahore

M. A. Tahir

Consultant, Euroconsultants
272-A-1, Townsip

Lahore (Tel: 5152260}

Numul Mauld
ASSROD

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Malik Rahim Bukash
SSRP

Soil Survey of Pakistan
Government of Pakistan
Multan Read, Lahore

Ali Ahmed Sabir
ASSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

M. Fahim Dar

SSRO

Soil Survey of Pakistan
Government of Pakistan
Muitan Road, Lahore

Muhammad Hussain
ASSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Niaz Ali

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

A. Hameed Sial

ARD

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

N. Z. Qyyoum

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore
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20

21

22

23

24

25

26

27

28

29

Sultan Muhammad
ASSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad Rafig Zaheer
SSRO

Soil Survey of Pakistan
Government of Pakistan
Muitan Road, Lahore

Shabbir Baig

Soil Data Analyst

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad Tariq Afzal
SSRO, Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad Ikram
SSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Tariq Masood

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

M. Zafar Gondal

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore
Muhammad Riaz
ASSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Muhammad Rafique
SSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

Reitse Koopmans

CTA

Euroconsultant

272-A-1, Township, Lahore

Next >>
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30

Ghulam Dastgir

SSRO

Soil Survey of Pakistan
Government of Pakistan
Multan Road, Lahore

CEMAGREF

k]|

32

33

34

Patrice Garin
Cemagrf, Montpillier
France

Pierre Strosser
Cemagrf, Montpillier
France

Marcel Kuper
Cemagrf, Montpillier
France

Fredric Labbe
Cemagrf, Montpillier
France

LIMI-Pakistan

35

36

37

38

39

40

Asad Sarwar
Research Engineer
IIMI-Pakistan

Yoshiyki Shinogi
Irrigation Specialist
1IMI-Pakistan

Saeed ur Rehman
Agricultural Economist
IIMI-Pakistan

Mazhar Saeed
International Student
HMI-Pakistan

Abdul Hameed
Soil Data Analyst
1IMI-Pakistan

Dr. Muhammad Aslam
Irrigation Engineer
IIMI-Pakistan
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LIST OF PARTICIPANTS - Research Institutes

May 13, 1998

1 Dr. Muhammad Javed Lone
Assistant Professor
CEWRE
University of Engg & Technology
G.T. Road, Lahore
Tel: 6822024 Fax: 6821100

2 Dr. Muhammad Latif
Director, CEWRE
University of Engg & Technology
G.T. Road, Lahore
Tel 6822558

3 Dr. Muhammad Akram Kahlown
Project Director
Mona Reclamation Experimental Project
WAPDA Colony, Bhalwal
Tel: (0455} 42756

4 Dr. Muhammad Siddique
Director General
ISRIP
253-G, Model Town
Lahore

5 Ali Sher Zahid
Project Director
Fess, Bahawalnagar
Tel: {0631} 3617

6 Dr. Bashir Ahmed
Chairran and Professor
Department of Farm Management
Faculty of Agricultural Economics & Rural Sociology
University of Agriculture
Faisalabad (Tel: (041) 30943)

7 M. Saleem Arshad
Director Training
OFWM Training Institute
Government of the Punjab
Agriculture Department
Lahore (Tel:  5221217)

8 Dr. Muhammad Rafiq Chaudhry
Professor
Department of lrrigation and Drainage
Faculty of Agricultural Engineering
University of Agriculture
Faisalabad Tel: (0410 624017
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10

11

12

13

14

15

16

17

Mr. Muhammad Sadiq

Project Director

Watercourse Monitoring and Evaluation Project (WMED)
WADPA '

253-A, New Muslim Town

Lahore Tel: 5861456

Mr. Akram Shahid

Jr. Agri. Officer

Watercourse Monitoring and Evaluation Project { WMED)
WADPA

253-A, New Muslim Town

Lahore Tel: 5861456

Mr. Abdul Rauf

Deputy Director

Watercourse Monitoring and Evaluation Project (WMED)
WADPA

253-A, New Muslim Town, Lahore

Dr, Ghulam Saeed Khan
Director

Soil Survey of Pakistan
Multan Road, Lahore

Mr. Moeen-ul-Haq

Chief Engineer

Scarps Monitoring Organization
WAPDA Canal Bank
Mughalpura, Lahore

Ms. Neeltji Kielen

Associate Expert

NRAP (iWASRI)

13-West Wood Colony

Thokar Niaz Baig, Raiwind Road
Lahore

Dr. Muhammad Abid Bodla
Principal Research Officer
IWASRI

13-West Wood Colony

Raiwind Road, Thokar Niaz Baig
Lahore

Dr. M. Anwar Baig

Assistant Professor

CEWRE

University of Engg & Technology
G.T. Road, Lahare

Dr. Muhammad Ramzan Ch.
Principal Research Officer

IWASRI

13 West Wood Colony, Raiwind Road
Thokar Niaz Baig, Lahore
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18 Mr. Asim Khan
Planning Directorate (South)
WAPDA, 64-P, Block-B
Model Town Extension
Lahore (Tel: 5861461)

19 Ch. Karamat Ali
Director Land Reclamation
Directorate of Land Reclamation
Punjab Irrigation Department
Mughalpura, Lahore {Tel: 331')68)

20 Mr. Mushtaq Ahmed Gill
Director General
Water Management, Agriculture House
21-Davis Road
Lahore (Tel: 6366159  Fax: 6366156)

CEMAGREF

21 Patrice Garin
Cemagref, Montpellier
France

22 Pierre Strosser
Cemagref, Montpeilier
France

23 Marcel Kuper

ORSTOM, Mali

24 Fredric Labbe
Cemagref, Montpellier
France

IIMI- tan

25 Prof. Gaylord V. Skogerboe
Director
IIMI-Pakistan

20 Zaigham Habib
Data Analyst
IIMI-Pakistan

27 Dr. Muhammad Aslam
1IMI-Pakistan

28 Saced ur Rehman
Agricultural Economist
[IMI-Pakistan

29 Dr. 8. A. Prathapar
Research Coordinator
IIMI-Pakistan



30

K3

32

33

34

Asim Khan
IIMI-Pakistan

Mobin-ud-Din
IIMI-Pakistan

Asad Sarwar Qureshi

Research Engineer
IIMI-Pakistan

Muhammad Badruddin
Senior Executive
IIMI-Pakistan

Yann Chemin
IIMI-Pakistan

Mr. Ibrahim Shah

Senior Joint Secretary
Ministry of Water & Power
Government of Pakistan

Block "A" Pakistan Secretariat
Islamabad

Tel: 9202426 Fax:

Dr. Sarfraz Khan Qureshi
Director

Pakistan Institute of Development Economics (PIDE)

Quaid-e-Azam University Campus
P. O. Box: 1091 '
Islamabad (Tel: 9217879)

Mr. Tahir ehsan

Section Officer

Ministry of Water & Power
Government of Pakistan

Block "A" Pakistan Secretariat
Islamabad

Tel: 9209195 Fax:

Dr. Muhammad Abdullah
Director, PCRWR,

House # 3, Street 17,

F-6/2, Islamabad

Tel: 9218992 Fax: 9218939

Mr. Fazlur Rehman Siddiqi
Engineering Advisor

C/o Chief Engineering Advisor
Ministry of Water & Power
Government of Pakistan

Block "A" Pakistan Secretariat
Islamabad, Tel: 9202348

May 14, 1998
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10

11

12

13

Dr. M. Sharif,

Member Natural Resources

Pakistan Agriculture Research Council
PARC HQ Building

G-5/1, Islamabad

Tel: 9203976 Fax:

Mr. Khalid Mohtadullah

Member (Water)

Water & Power Development Authority
705, WAPDA House
Shahrah-e-Quaid-e-Azam,

Lahore, Tel: 9202226 Fax:

Mr. Igbal Diwan
Additional Secretary (Agri)
Sindh

Tel: 2635614

Dr. Zafar Altaf
Secretary

Ministry of Food, Agriculture & Livestock

B-Block, Pak Secretarit

Govt. of Pakistan

Islamabad, Pakistan

Tel: 9210351 Fax:

Dr. Zakir Hussain

Director

Pakistan Agriculture Research Council
PARC HQ Building

G-5/1, Islamabad

Tel: 9201718 Fax:

Dr. Amir Muhammad

Asianics

Agro-Dev. International (Pvt) Ltd.
House No, 13, S§t. 49

F-6/4, islamabad

Tel: 276424 / 810860 Fax: 276492

Mr. Muhammad Ayub
Ministry of Water & Power
Government of Pakistan
Block "A" Pakistan Sccretariat
Islamabad

Tel: 9209119

Mr. Sikander Beg

A. C. (Developemnt)

Ministry of Water & Power
Government of Pakistan
Block "A" Pakistan Secretariat
Islamabad, Tel: 9209618
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14

15

16

17

Patrice Garin
Cemagref, Montpellier
France

Pierre Strosser
Cemagref, Montpellier
France

Marcel Kuper
ORSTOM, Mali

Fredric Labbe
Cemagref, Montpellier
France

IIMI-Pakistan

19

20

Zaigham Habib
Data Analyst
[IMI-Pakistan

Dr, Muhammad Aslam

IIMI-Pakistan

Saeed ur Rehman
Agricultural Economist
HMI-Pakistan

LIST OF PARTICIPANTS - Donors

Monsieur Raphael Bille

Embassy of France

Diplomatic Enclave

G-5-1, P. O. Box: 1068

Islamabad

Tel: 278730-31 Ext. 1121 Fax: 272040 E-mail: bille@hotmail.com

Mr, Pieter M, Smidt

Senior Project Implementation Officer
Asian Development Bank

Pakistan Resident Mission

OPF Building, Shahrah-e-Jamhuriyat
G-5/2, Islamabad

Tel: {051) 825011-17

Mr. Sohail Malik

Swiss Development Cooperation
Embassy of Switzerland
Street No. 6

Diplomatic Enclave

[slamabad

May 14, 1998
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10

12

Mr. Ahsan Tayyab

Senior Program Officer

Australian Agency for International Development (AUSAID)
Australian High Commission

Diplomatic Enclave # |

P. O. Box 1046

Islamabad

Mr. Muhammad Zafar Igbal
Assistant Resident Representative
UNDP

9" Floor Saudi Pak Tower

61-A, Jinnah Avenue, Islamabad
Tel: 826525 Fax: 279083

Mr. M. Mateen ud Din

Agssistant Resident Representative
UNDP

9 Floor Saudi Pak Tower

61-A, Jinnah Avenue, [slamabad

Tel: 279165 Fax:279080

Mr. Yasin Javed Khan
Program Officer

Rural Development

RNE, Islamabad

Tel: 279510 Fax:

Mr. Asghar Ali
DFID, Islamabad
Tel: 2(_]607 Fax: 821037

' CEMAGREF
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APPENDIX VI - QUESTIONNAIRE FOR RESEARCHERS

Development of an integrated approach to assess the potential impact of policy and
management changes on irrigation system performance

Name
Organisation
Position

How WOULD YOU DESCRIBE THE NEEDS FOR INTEGRATED APPROACHES FOR YOUR OWN
WORK/ORGANISATION?

What are your past and current experiences with integrated approaches (different disciplines
involved, activities that are developed to integrat disciplines, involvement of stakeholders)

What would be your interest in develop integrated-like approaches in your own activities?

Integrated approaches: what are their

O Strengths
QO Weaknesses
Qa Constraints

O Oppaortunities
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