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EXECUTIVE SUMMAR3 

c 

The prcsciit rcpiirt covcrs tlic iicricitl Troni October 24. 190 I to May I S .  1992 corrcspciiitliiig lo tlic 
first cropping season, i.e. Kabi 91/92, of tlie study undertaken by the International Irrigation 
Management Institute under the Technical Assistance Agreement No. 148 I -Pak. 

Activities conducted during this first reporting period have significantly ntlvancetl our untlerstandiiig 
of existing conditions in the project areas, and have provided a first insight into the particular 
circumstances that govern the behavior of the actors, agencies and end-users --- who, eventually, 
would determine the success or failure on the efforts of  moving the modcrnizcd sysicins i n  ~ l i c  
Northwest Frontier Province towards n more flexible irrigation o p e r a h i s .  

Preliminary results on the sirnulaiion of niaiii canal opcr;itions at C I i K  intlicnte tliat atltlition;rl 
infrastructure may be i'eqiiirctl i i i  order 10 iii:in:ixe i l i c  wid striclly (111 crop-.I):iscd wiiici 
requirements, and that the present ciianagenient approach. although soiuid, will not suffice once  tlic 
entire system becomes operational. Simulation activities will be expanded to the distr-ibutai-y level, 
in tlie forthcoming season, in order to set the pace for the dcvclopnient o f  water ;iIIocatioii 
alternatives tinder a setting of crop-based irrigation operations. 

The perception that the areas presently served are enjoying an over abundant water supply is  lai-gely 
confirmed both through performance indicators si ic l i  as the Delivery Perforinance Ilaiio and Relalive 
Water Supply, and by close interactions with end-users. Cropping patterns were found to have 
deviated, significantly, from designed ones. Although. not necessarily an unexpected result, it has 
implications for the planning and managemcnt of fiitui-e system oper:itions. hy realizing t h t  ally 
attempt to control cropping patterns i n  a context of crop-liasctl operaticins is likely to result in lailnre. 

Field work conducted so far indicates that irrigation practices in the C R I K  study :~rca ;ire scnnty, 
still evolving, antl largely unsysicniatic. lliey are neiths b;isetl on any cst;il)lishetl ivuruhundi sysicnl 
that is practiced in most other areas in Pakistan, nor on any scientific flexible system that takes 
account of crop water requirements 

On a more positive note, a first analysis of yield data from crop cuts, i n  distributary 3 f /  ol' CIWC. 
has shown that the average yield of wheat for the 24 farmers surveyed is relatively high : 2.800 kg 
per ha. However, differences exist among watercourses, within watcrcot~rses antl within farms. 
While it is rather early, ant1 improper, to try to establish a causal ri:lationsl~ip bctwccn iiici.cascd 
water duties and higher yields, it is nevertheless encouraging to see !lie new areas at those levels ol' 
crop production. 

Several system responsiveness options for water supply delivei-y are prescnkxl and. at least. two : 
Demand-Refusal and Modified Demand-Refusal look promising. Forthcoming activities will explorc 
these and new options as their requirements are monitored under Kharif season conditions. 

Work carried out at LSC has been largely restricted to collection of  secondary information tlirough 
interviews with both government officials and farmers, The above notwitlistanding. the intervention 



has heen iiseftil, Icading to a preliminar.y understanding of the econoinics trl’ llic remotlclliiig and of  
attempts made on other demand-based type of irrigation operations, like the so called “Merr-inn1 
project”. Furthermore, it is providing an insight into the role of agencies in  tlie fimiework of design- 

L- 
[ management interactions. 

In general, collaboration from the various government agencies related to tlie project was quire 
satisfactory. Documents, data and other types of information requested were readily provided. 
Constraints in project implementation, in the context of  government agencies participation, canie 
more from intrinsic problems faced by the agencies themselves. like shortages o f  staff and lack o f  
funds. 

j [, 
1 

Finally, the report sets the stage for forthcoming activities in the Kliarif  sc;isoii with wliicli a f u l l  
cropping cycle of study activities will be completed, thus allowing innovating inanagernent 
interventions to be developed and introduced. 

I 
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1. INTRODUCTION 

1 . I  

This Seasonal Progress Report relates to the study undertaken by the International Irrigation 
Management Institute (IlMl), under the Technical Assistance Agreement No. 148 I-Pak dated 25 July 
1991 between IIMI, the Government of the Islamic Republic of Pakistan (GOP), the Government of 
the North West Frontier Province (GONWFP) of Pakistan, and the Asian Development Bank (ADD). 
The report is presented in terms of Sec. 8(11) of the Terms of Reference, Schedule 1 of the T A  
Agreement, which requires Seasonal Progress Reports to be issued within a inontli of each cropping 
season, indicating study activities, seasonal data analysis and interpretation. 

With the signing of the TA agreement, I lMl  started tlic inccption nciivities of  l l ic study foi iliwitli, 
and after their successful coinpletion was alile to captiire IIIC onset of thc I99 I /92 l<al)i sc;ison fo i  
essential data collection work. Pre-Rabi activities were reported i n  IIMl's Iiicepiion I<eport issued 
on 24 October 1991. The study activities undertaken from the beginning of the Rabi season are 
presented in this first Seasonal Report. As agreed in the Ternis of Rcfecrcnce, the contents o f  this 
Seasonal Report have also been present.ed for discussion at the last Study Advisory Coininitkc (SAC) 
meeting held in Peshawar on 23 April 1992. 

Context of the Seasonal Reoort 

1.2 Coveraae 

As mentioned in the Inception Report of24 October 199 1 ,  the major effort in  seasonal darn collcclion 
focussed on the study site at the Cliashma Itight Bank Canal ( C X I K )  i n  11. I .  Khan. Tlie activities 
at the Lower Swat Canal (LSC) site were limited to a detailed study of the circumstances tliar led to 
the installation of outlet gates and the subsequent decision to remove thein. Illus an attciiqx of an 
economic analysis of thc impact of !lie remodelling efforts. 'l'lic siutly in iis origiii;il tlcsign, basicnlly, 
concentrates at present on the CRBC. 

The Seasonal Report, therefore, covers study activities in  the CRBC i n  greater detail, iiiclding data 
collection, some preliminary data analyses and related tentative findings, while i t  describes only the 
present status of the institutional study which was undertaken i n  the LSC as a case, focussing on 
design-management interactions. The Report also covers the rapid appraisal on the I S C  which, as 
mentioned in the Inception Report, led to this decision to concentrate on the CRDC. 

1 
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II. PROJECT SUPPORT-RELATED ACTIVITIES 

2.1 Staffing 

The staffing requirements for tlie project at the CRBC field site were consolidated during the 
reporting period. A total of two field research professionals (FRPs) and six field assistants (FAs) are 
now in place. Following standard llMl working patterns, the staff is rotated among different field 
activities to ensure continuity of work in case of unexpected leaves. 

The project also drew support from other local and international IIMI staff i n  order to complement 
permanent project staff activities. For example, for simulat.ion of niain canal operation a specialist 
from IIMI headquarters and a local counterpart were involved in the formulation and calibration or 
the model. Matters related to flow measurements were assisted by hnth local and intcriintional staff. 
l h e y  provided advice and expertisc on selection or approprinlc nicnsurcinciit loc:it ioiis :ind nicIIiods 
Likewise, a Senior Irrigation Specialist from IlMl 1ieatlqnartei.s providcd insight into nptions for 
system operation under different management scenarios. Finally, local staff helped in the planning 
and subsequent implementation of crop-cut yields for wheat and wui~uhtrt~cli-~-eIated inlei-views. 

In Annex-1 a list of IlMl personnel involved in project activities during this reporting pel-iod is 
provided. 

2.2 Studv Advisorv Committee 

The first meeting of the Study Advisory Committee was held i n  I'eshawar on November 24. 1991. 
The Terms of Reference for the Committee were approved as proposed (see Inception Report, page 
32). However, given the importance that the provincial govcrnment is attaching t o  the pi.o,ject it. wns 
decided to take the composition of the committee frorii thc "dii-ector-lcvcl" posi~ions. ;IS it hntl hccn 
constituted, to a higher level. Thus, it was agreed by conselisus that the new members wo~iltl be as 
follows: 

1. Additional Chief Secretary, P&D 
2. Secretary Irrigation - Member 
3. Secretary Agriculture - Membci- 
4. General Manager (North), WAPDA - Member 
5 .  Project Leader, I1M1- Pakistan - Secretary/Menibei 
6.  Director Gcneral IWASRI - O h S C l  vel- 

- Chairman 

In this regard, it was also agreed that each department would arrange to have no more than two 
functional representatives to attend tlie SAC meetings to provide technical support as niay be 
required. 

2 
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Other important decision3 taken (we fill1 minutes i n  Anncx-2), and suh~cqiicntly inipleiiicn~cd. WCI c 
as follows: 

* oflicial letlcrs would he sent to concerned officials at projeci sites asking kir llicir frill 
cooperation towards the implementation of activities. 

that activities would proceed at CRBC as first priority and that work at LSC could 
be taken up at a later stage. 

* 

* work will be done in the SI system, but english units, currently used in Pakistan, will 
also be utilized to facilitate understanding of local staff. 

The second meeting of the Study Advisory Committee was held in Peshawar on April 23. 1991. The 
new configuration of the committee was enforced (see ahove). 

While the full minutes o f  the meeting arc prcsentetl in Annex-2. the most important decisions taken 
by the SAC were the following: 

* the Director General of IWASRI was elevated from his current SAC: position ;is 
Observer to that of Member, in compliance with the PC-I1 document. 

the establishment of Project Coordination Committees (PCC) was approved by ilie 
SAC, as called for under the Technical Assistance (TA) agreement. 

the SAC approved the study tour as called for under the T A  agrcenient. It was 
suggested by the coniniittee that the study tour take place in the second seinestel of 
1992. A visit to Spain with side-trip to Morocco has been identified as suitable LO 
fulfill the study tour’s objectives of putting prqject officials i n  cmtact with systems. 
in other countries, i n  which the concept of demand-type of irrig;it.ion is practiced. 
Four participants were nominated as follows: 

i) 
ii) 
iii) Superintendent Engineer, PID, Mardan 
iv) 

the governmcnt of the NWFP will take proper action so that the above decision ale 
enforced in due course. 

* 

* 

Executive Engineer (Remod). CRBC. PlD, D.I.Khan 
Executive Engineer. CIIBC. WAPDA. D.I.Klian 

Deputy Director. Agric Extension, D.I.Khan 

* 

The Study Advisory Committees has become a ve1.y important tool i n  the process o f  project 
implementation; because of the high level of  the officials constituting the Committee, the process of 
its convocation has been found somewhat cumbersome. This disadvantage has been rully offset. 
however, by the prompt enforcement o f  the decisions taken. A third SAC meeting is expected during 
the forthcoming cropping season. 

3 



2.3 Procurement of Eouipment 

Two double-cabin pick-ups that had been ordered since pimiect inception were finally tleliveretl in  
late February. They arc prescntly in service. Likewise, three more Honda I25cc moiorcyclcs were 
purchased to match staff expansion. There are now a total of seven motorcycles stationetl at D. 1. 

r: 
All field equipment ordered, as reported earlier, has been now received and is currently in use. 
Some of this equipment has been temporarily transferred to the D.1.Khan inetcorological station for 
their use (see next section). 

New field equipment ordered includes 10 units of RBC fluines which have beeii m;i& by a 1oc;il shop 
after a prototype was developed by IIM1, in order lo fit particular field conditions. These flunies will 
be utilized for water measurements at on-farni level. Also. a compensating polar planiinetci- was 
purchased locally to racilitate area-rel;itetl calculatioiis. Finally. special garigcs. for nic:rsutciwi)i or 
distributary off-take gates' openings, were design 10 fit each site. antl mtle  locally . 

The D. I .  Khan staff office has been provided with a portable compiilei- Tosliihn I100 nntl ail I5psoii 
LQ 870 printer. Standard and specific software has been made available also. The compiitei- 
equipment has enhanced data management at field level and expedites conventional c:iIciilations 
before data is finally sent to Lahore for further analysis. 

f: 
I 
[ 

[ 
[, 2.4 D.I.Khan Meteoroloqical Station 

As part of routine project work. a visit was made to thc D.I.Khan iiicteoi.ologicaI st;ition iii order [ to secure climatic data for crop water requirements calculations and otiicr relatctl activities. 
Instrumenvation of the station was found vei-y deficient to serve projcct pui-poses. (:onspiciiously 
missing was evaporation data that is cenlrnl 10 w r  necds. I~quip~nei~l  I t r r  this piii.posc 11;rtI bccii c damaged many years back and never replaced. 

[ The idea of upgrading the station through equipmcnt obtnined from thc pi.ojcc~ was tlius cxploi'ctl. 
Contacts in this regard were made with Pakistan Meteorological Depnrtnrent at both regional antl 
national levels. As a result of this effort, the following pieces of equipment were provided, in  early [ January, on loan basis until a more permanent decision in this regal-d i s  taken, to the D.I.Khan 
Meteorological Station : 

Class A evaporation pan complete with still-well, hook gauge and protective screen, 
Floating niaxirnu~~~/mii~i~num Ihernmmeter, and 

* Fence-type rain gauge 

As part of the agreement, llMl personnel assisted i n  the initial installation and handling of llie 
equipment, designed suitable formats for data collection and trained the Met staff in  the L I S ~  of the 
instruments. lt will also, on regular basis , supervise and monitor the data gathei-ing process. 

4 



The niet staff, on the otlier liand, will be i-esponsible Tor providing security. a11pIopria~ ini:~inten;itice 
and care for the eqiiiprnent. ‘l‘hey will give additional training, i f  ncetlcd, to new stiirf; a t i d ,  of 
course, allow the project to readily obtain the data collected. 

The Pakistan Meteorological Department, at its Lahore office, is currcntly engaged i n  a program to 
computerize meteorological data received from the various stations established throughout the 
country. This effort began in early 1992, and fortunate enough the data corresponding to I). 1. Khan 
station has been selected as one of the first to undergo thc computerization process. 

In Annex # 3, Table AN#3-1, provides a surnniary of meteorological data for the D.I.Kliati area 
covering various time period as per availability. The information includes Mean Daily Mnxirnuni anti 
Minimum Temperatures (1961-1990), Daily Sunshine Hours (1968-1990). Monthly Relative 
Humidity (1961-1990), Mean Daily Wind Speed (1961-1983). and Montlily Ilainfall (1961-1990). 
The data are also presented graphically i n  the Annex (Fig AN#%-I. 2 and A ) .  inclrtdinp, Montlily 
Potential Evapotranspilatit~ti tlcrivctl ftoin tlie previous iiifoi-ni:ition. 

2.5 ADB Review Mission 

A one-man review mission, Dr Chris Wensley, from the Bank, visi1e.d tlie project from January 15 
to 21, 1992. The review included field visits to both CRBC and LSC irrigation systems, as well as 
meetings with government officials involved with the project. 

Among provincial agencies contacted during the review were: Planning and Development, 
Agricultural Department (both On Farm Water Management and Agricultural Extension). an(l 
Irrigation Department. Among ledcral agencies WAI’DA and IWASRI were conl;ictctl. Likewise, 
a visit was made to the Additional Secretary of the Ministry of Water and Power. 

Field trips included a one-day visit to LSC will1 einphasis giveii 10  1Disti-il)ulnrics // 8 and H 6 :tiid IIic 
Sheikh Yousuf Minor. In  CRBC, a two-day trip provided an extensive l ield visit to boih Stages 1 and 
11. The current field sites (Distributaries # 3 and 4) were visited in detail with a general inspection 
of the on-going work included. 

A salient point of the review was the special importance that the Provincial Government is attaching 
to the project which was clearly stated by several of the officials met. 

Dr Wensley expressed his pleasure with the accomplishments obtained so far, and urged tlic 
provincial government to continue their support for the project, specially in  being able to expedite 
matters related to vehicles import permits and taxation; and allocaticin o f  suitahle nirniliers o f  1’11) 
personnel to the CRBC project. At the same time, he briefed IlMl on the inipotlancc o f  gctiing lasi 
results related to the operation of the CRBC, in the context of a demand-based type of  system. 

5 
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2.6 In terac t ion  wi th  GOP A s e n c i e s  

Since the beginning of the seasonal study activities, the study team closely interacted with WAPDA, 
Irrigation and Agriciillurc staff i i i  11. 1. Khan. Several visits were urttlcrt:lkeli I7y IIMl’s senior st;tff 
to D. I. Khan, Mardan and I’esliawar to meet GONWI’P senior stalf and discIIss various aspects of 
study implementation, 

A number of visits to Peshawar Pall officials resulted in obtaining a date for the first SAC: rneetillg 
and resolving the issue of proper representation of the various agencies at the SAC. Thc rim SAC 
meeting was held on November 24, 1991, with Mr. A.  J .  Moghul, SecretaryiPGrT) in the Chair, ar~tl 
with participation from senior representatives of Irrigation. Agricultul-e. and WAPDA. ‘I’lie stlttly 
objectives and activities under way were explained, the decision to concentrate on the CRIIC site was 
ratified. One other important decision was to upgrade the representation of the SAC, so that it would 
be chaired by the Additional Chief Secretary /NWFP, and the memlxrs wol~ld be the Sccrctai-ics 
themselves from Irrigat.inn aiid Agriculture, and the (iM/WAl’I)A. Illis ~ :CSI I I I .C  W:IS scw ; I T  :I vet-y 
positive response from governinent authorities toward the study. 

On 15/1/92> a meeting was held in Peshawar with Director OwI7wni Wittcr Man:igcnicni.. MI.. 
Mohanimad Yousaf Khattak, ;rnd liis seiiioi- staff. A representative o l  Agricultur-e lktension ( M r .  
Mohaniinad Zulfiqar) also participated. Since Dr. Chris Wensley from AD13 was also present. a 
very useful discussion took place to understand the perceptions the agency stafC had on the concept 
of crop-based irrigation. The need was identified (o hold a siniil:it discussion scssiiiii with t l ic 
project-based staff along with their seniors. 

Continuous interactions with D. I .  K h a n  based officials helped iii the collection of institut ional data 
and in  establishing a good rapport with tlrcnt on a pel-sonal hasis. IHOWCVCI.  ii discwsion i n  I~cl)riiary 
1992, with WAPDA XEN Mr. Younas Awan antl ID XEN Mr. Akhtat- Parvez. revca1e.d that the 
intended Pro.ject Coordination Committee (PCC) at the project levcl coiild nt) t  I)c pimperly coiistitulctl 
and productively used witlioiit specific. ditcctioiis (‘i-oni senior lcvcl iwtlloi.itics i n  I’csliawiw. ‘l’lic 
reason was a feeling of skepticism tlial some of tlie project-based offici;?ls lrad regarding rlre SIICCCSS 

of a crop-based irrigation operations system. 

To discuss this aspect at a higlier Icvcl, sevcral meetings were plannc,tl to IK held i t i  I’cshawiir, airtl 
its first meeting was arranged with Secretary Agriculture with participation of all senior Agriculture 
officials. The idea was to brief them about what the study intended to do, antl what involveinciil of 
the agency staff was expected. The meeting was postponed twice (March 5 .  March 26) due to the 
Secretary’s busy schedule, and later was subsumed in the second SAC: niceling held on April 23 
1992. The PC(: and its ix,prCsCnLation \Vcl-c 

officially approved, the four agency staff nienibers for the proposed Study Tour wcrc nonlillatetl. ; ~ n t l  
[lie progress or the sttltly were tliscitsscd by higlicst level o f  officials i i i  t l ic I’~~oviiicc. 

Meanwhile, GMIWAPDA (North), and Executive Engineers of  WAI’DA and ID (Remodelli~rg). D. 
I .  Khan, responded with their written coiiitiieiits to the study’s Inception Kcpor~t issiicd in  O c l o l ~ x  
1991. 

The second SAC meeting was very productive. 

6 



0 On the LSC institutional study, the SEIIrrigation Circle Mardan. Mr.  Raqih Khan,  and WAPDA 
officials in both I'eshawar and Martlan cooperated with IlMl staff in providing irnportant plaiiniiig 
documents relating to the design of Mardan SCARP. Several discussions were hcltl with tlvxc 
officials. Structnrcd inlci-views were coiit luclcd with 11) sl;ifl i i i  M ; i t h i i .  ;iiid ll icy :iIso rcs~)o~i(Icd lo 
a questionnaire. These data will be analyzed shortly and used for a research report titled "Design- 
Management Interactions in the Lower Swat Canal Irrigation Systein" . 

The role of IWASRl in the study process was sometliing that had riot been clearly itlentilied. 
IWASRI was the sponsoring GOP agency inentioned in the PC 11. Several meetings were lield 
between IWASRI and IIMI representatives to discuss this issue and provide the information on study 
activities, Arrangements were also made for IWASRI to participate at some meetings in I'eshawar 
with GONWFP officials, including the second SAC meeting at whicli it was decided to liave the 
IWASRI representative as a full member of the SAC. 

To fill the need o f  llrc nhorietl Mnrcli 1)ricl'iii.g inccliiig i n  I 1c sh :~w;~~~  willi Agi.iciilltii.c offici;ils, 
arrangetiients are heirig niatle to hold a sciiiiiiar at I>. I .  Klinii for all conceriictl :igciicy sl:iTI' (luring 
Kharif. This will hopefully start off the smooth functioning of the PCC. 
IIMl's reports relating to this study so far, (PC I I ,  Inception Report. Rapid Appraisnl at IS ( : . ,  and 
the Socio-Economic Survey of thc CRBC study site) have been dis~rihii~cd 10 key agency s[aff 
concerned with the study. 

c 
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111. PROJECT IMPLEMENTATION AND DISCUSSION OF FINDINGS 

3.1 Lower Swat Canal Irriqation Svstem 

3.1 . I  Rapid Appraisal of the LSC Command Area 

3.1.1.1 Backs round  to the Raoid Aooraisal 

The remodelling design of tlie LSC included two important changes to the origiixil sysleiii: first, it. 
was to increase the capacity of the physical canal distribution system to cope Tor increased cropping 
intensity, and second, it was to replace the old APMs at the distribut.ary outlets with gates. making 
it possible for discharges to watercourses to be ad.jiistable accoi~tling to crop ticniantl. 

However, before conipleting the remodelling activities. the Irrigatioii Departmcnr urged tlic 
construction authority WAPDA, to stop installing the outlet gates excepl in  the a selcctetl Minor 
(Sheik Yusuf) which was to he used by IlMl for a pilot study. As this (Iccisioii i'cinovcs oiic 
important feature of the ISC that makes the system as a whole suitable for cropbased irrigation 
operations, IIMI decided to obtain some information regarding the perceptions of the fai-iiiers and 
the operating staff regarding the effects of reinodelling. before undertaking any pilot level 
experimentation in a selected portion of the system. Since this iiiror111ati~n was urgenlly required 
during the inception stage of the study, llM1 contracted EDC (Pvt.) Limiled of Islainahatl to carry 
out a rapid appraisal. 

In the guidelines provided by IlMl to the contractor, the following concerns were highliglited: 

i) The novel feature of regulatory gates at the nioghas will he sccn on ly  i n  this i-;ilIicr 
academic pilot-study area. 

ii) Only the farmers in  this particular minor will be subjected 10 sniiie kind of 
iiilcrvcntioii :uid i-cgiil~~tion. 

For these interventions, the operating agency is likely to be a passive observcr, 
shifting an unexpected field responsibility to an external group (IIMI). 

Replication of any research results would be having only a very remote chance 

iii) 

iv) 

Regarding these concerns, IIMl 's  guidelines particularly nientioiie0 thc followiiig main as~)ccIs lo hc 
clarified through Ihe rapid appraisal: 

i) 
ii) 

Perceptions on the Crop Based Irrigation Operalions 
Perceptions on the LSC Project (role of the different actors - ID, AD, Farmers, 
WAPDA - before and during the project, future of the project.. .) 

8 



iii) 
iv) 

The Rapid Appraisnl was coniplcictl and  rcportetl on by ihc conti-actor tow:ii.tls ilic CIKI oi’ Octobcr 
1991. The main findings that helped IlMl to decide on the study strategy were only briefly 
mentioned in the Inception Report. A further summary of Rapid Appraisal results is given below. 

How to iinprove the system ? (and willingness to improve 
The point of view of Agency staff and of the farmers. 

3.1 . I  .2 

As there had been no extension messages received regarding water management among all farmei-s 
in general, the survey team had to explain the concept of crop based ii-rigation. On this explaiialion, 
the farmers’ perceptions ranged from utopias of complete freedom they might get as a result of 
shifting away from the known fixed wurcihundi system, to clear objection to bring any regulation 
closer to their fields as they w o ~ l d  have to bribe atlditional operaioi-s. Most firrincrs cxpccictl tlic 
inogha gates to be operated by officials. Some farniers had apprehensioiis on the sincerity or the 
move, expecting the department to one day permanently install gates in  all outlets. Those who had  
suffered from shortage of water showed some intcrcst. while all fui-mci-s wai l id  a I I I O I T  (IcIailc(I 
explanation of tlie changes conteiiiplated. 

None of the line departments had contacted the farmers regarding any aspect of the remodelling or 
future plans. The survey learn particularly ohservetl tlie miniinal coordination aniong the 10i-cc niaiii 
line departments. None had specific responsibilily to initiate any purposive action to iisc the 
remodelled system for its design objectives. The absence of the Irrigation Departincnt during 
remodelling construction has removed the regulation of water, and the orficial wtrrtrhtrritli system is  
no more fully operational. 

Perceations on Croa Based  lrriqation O D e r a a  

3.1.1.3 Percea t ions  on t h e  LSC Proiect 

The survey team found no single body willing to take unconditional responsibility for the project in  
its present form. Nor did they find any sort o f  coordiiiiiiioii instnncc 01‘ consultative h l y .  f::iclt 
actor was seen to play his role suh-ol’tirnally. Consti-irctioii was slowing down. opcraiion of the 
system’s remodelled portion was not very visible, and 3gricultural extension to make best use of the 
new technology and increased water supply was not effective. Farmers show their usual flexibility 
to respond to the changing situation as best as they can, using coiiveiiiencc as the most inipoi-tan1 
criterion. The knowledge level among farmers about the physical changes taking place in  the project 
can be summed up as: there is going to be more water soon, which will mean that we can grow more 
sugarcane and rice. 

The future of the project, according to most agency staff, remains uncertain, given the preference 
of the irrigation department to go back to APMs. WAPDA is preoccupied with atten1pt.s to complete 
all construction work of the project, which is tinderstandal~le iii view of tlic prcssurc firom the 
donors. Firm policy decisions regarding future plans are yet to he taken. 
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3.1 . I  .4 Irnmovernents to the System 

Farmers generally are oblivious of any adverse effects that may occtir due to the changes introduced. 
They are willing to work with and help any improvements to be brotiglit ;ihoiit. provitletl they arc 
not subjected to additional financial stress. 

The Irrigation Department is more in favor of the traditional water distribution systcrn for tile 
present. The major constraint seems to be their difficulties i n  obinining ;itldiiional s i a N  [or a niore 
flexible system of water management. The involvement of fai-iners or their organizations i n  
operating part of the system is not among their current considerations. 

3.1.1.5 Recommendations 

Installation of gates in an isolated pilot area without prior prcpar;iiion citlier iii tcrins of hrlllcr 
awareness or operator training minimizes the replication of the project resul ts.  7'11e lcvel of 
involvement required from the agency staff to operate and protcct the outlet gates could not be 
perceived. What was seen in the survey was some atliiutlc o f  skcptirisiii towiirds "cro1i-liaserl" 
approach. Under these circuinslances, clear slioi-t- and long-ierin hencrirs Iron1 an IIM I ex~1erinienI;il 
operation are not foreseeable. 

3.1.2 Evaluat ion of "Merriam's"  Project 

The evaluation of a pilot project called "Fai.niers Operated Variable Flow Arranged Schedule 
Irrigation System Pilot Project", designed 
by Prof. J.L. Merriam (California Polytechnic State University) and consiructed and supervised by 
the Irrigation Department, Mardan (named as the "pilot project") has been included in our work i n  
LSC. The main reasons of this choice are some similarities between the pilot project and what l lMl  
confronts in C1113C and LSC : higher water duties and tiifrerent a(qiroac1ics k i  iiiruingc the irrigation 
water. 

The inain coniponcn\s 0 1  11ic pilo\ Iirci,jccl arc : 

* a level top canal, off-taking from distributary 8 by a gat& outlet, assuring an 
automatic distribution of the water for the pilot project, 

a distribution box for the distribution of the water between a network of pipes. 

a network of buried pipes and valves, to distribute the water all over the selected 
project area of 25 hectares, 

two tools for a proper management of the irrigation system. a key io open and close 
the valves i n  order to start or stop tlic irrigntion or a spccilic ficltl. iind a pIohc tc i  

check the depth at which irrigation water has penetrated. 

* 

* 

* 
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The irrigation system is currently managed by a Common Irrigator paid by the Irrigation 
Department, to accommodate the demand of irrigation water from the different farmers of the pilot 
project area (the system has been designed for a maxinium of three farmers irrigating at a time). 

Tlie pilot project package calls for the formation of a Water Users Association, the training of the 
farmers of the pilot project area and the installation of a demonstration farm, and the training of staff 
of the different line agencies, to ensure a good use and operation of this new irrigation system. 

The main anticipated benefits of the pilot project are : 

* 
* 

* 
* 
* low maintenance costs 
* 

The evaluation undertaken was rocused on thc agricultural and water mnnagcnient side, i n  oi-tlcr 10 
highlight the benefits, problems and constraints of this pilot project and did not include any analysis 
of the technical performances of the pilot project. Two questions guicled oui- work (111 the pilot 
project: 

i) 

the elimination of  night irrigation 
the possibility for farniers to irrigate easily their fields and to niatcli the supply oi 
water to the crop water requirements 
to save labor used in irrigation by increasing the size of the water stream 
low seepage losses for the new system 

to increase the agricultural production 

does the pilot project meet its general objectives, in terms of water management at 
the farm level ? 

ii) 

Information was collected in January 1992 through interviews of Irrigalion Dcpartment. Agi icultriic 
Department and On-Farm Water Management officials and farmers. Secondary data from the 
different agencies (mainly the lrrigation Department and the Agriculture Department) were collected 
as well. 

is the pilot project economically beneficial ? 

After 2 years of operation, farmers recognize the benefits of the buried pipe systeni : nicirc water, 
a higher flexibility, a reduced maintenance and low seepage losses. Ilowever, for the following 
reasons there is a difference between what was anticipited and how the systeni ieally works. 

* there is irrigation at night for some of the farmers, especially during the Kharif 
season, 

* there is no real management of the stream size by the farmers: they always supply 
water with the same stream size, 

farmers did not receive specific training. They do not use the pi-ohe 10 control thcir 
irrigation. Moreover, so far, no demonstration farm has been installed. Thris, there 
is serious doubts about the efficiency of water use in the pilot project. 

* 
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Discount rate 

Net Present 
Value (million 
rupees) 

BenefitKOst 
ratio 

c 
I 

I L  

10% 12% 14% 

+ 0.22 -0.02 -0.21 

1 17 0.98 0 R3 

' 
~ 

A tentative economic analysis of the pilot project was carried out. The main economic indicators. 
the Net Present Value and the BenefitiCost ratio, calculated at different discount rate are given in  
the box below . The Internal Economic Rate of Return of the project is equal to I I .7% 

IC Net Present Value and BenefitKOst Ratio 
at 3 discount rates ( lo%,  12% and 14%) 

L 

c 

[r 

c 

The analysis shows that the benefits from the increased ;igricultural p~(iduction are not enough to 
justify the high costs of the project. Thus the project is not economically viable within its current 
operational environment. 

During the interviews, an important but unexpected aspect came to light: the role of the Common 
Irrigator and his relationships with the farmers. The Common Irrigator favors some of the farmers 
of the area who thus gained a priority to irrigate, day or night. and can use the key to open and close 
the valves. By employing a Common Irrigator, a supplementary level in the managenient or the 
irrigation system has been added meaning, at the same time, that an additional problem has been 
introduced for some of the farmers of the area. 

3.1.3 Impac t  of remodelling on t h e  farming s y s t e m  a n d  farming p rac t i ces  

Three objectives listed below have guided our work at farm level i n  the LSC irrigalion system : 

* 

* 
to further check some of the findings of the Rapid Appraisal team. 

to evaluate the impacts of the remodelling of LSC, specially the higher water duties, 
on the farming system and irrigation practices in the area, 

to evaluate the (some) benefits of the remodelling and to compare tiiein with the 
(some) costs of the remodelling. 

* 

It was fully understood at the planning stage or  oui work in I S C  ilia1 l l ic cvaluniioii of the beneliis 
of the remodelling could be a very difficult task, depending on the availability of the data that could 
be collect and the time to be allocated to this work. 
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Primary data were collected in January 1992 by interviewing farmers of tlistrihutary 3 and Sheikh 
Yusuf Minor. Totally, 65 farmers were interviewed, 20 in  4 watercourses of distributary 3 (2 
watercourses at the head and two watercourses at the tail of the distrihutary) and 45 in 6 
watercourses (located from the head to the tail) of Sheikh Yusuf Minor. Information was 
coinplernented by secondary data (cropping pattern and cropping intensily, irrigation water supply 
data)-and interviews of officials from the Irrigation Department, 

The processing and the analysis of the primary and secondary data has been started. The first results 
of the analysis show that the impact of the remodelling is not similar for the two channels, Sheikh 
Yusuf Minor and distributary 3, because they are at two different stages of their development : 
remodelling works were still under progress in Sheikh Yusuf Minor at the time data were collected, 
thus having a negative impact on the canal water supply, especially for the tail watercourses of the 
minor ; distributary 3 had been remodelled two years ago and already was receiving a higher 
irrigation water supply. 

For distributary 3, all the farmers report an increase in the cropping intensity and changes in their 
cropping pattern with a high increase in the area under sugarcane and orchards. and n decrease in  
the area under tobacco and maize. This increase has been acconipanictl hy an increase i n  ci-op yiclcls 
but the use of the different inputs (mainly fertilizers and pesticides) tlicl not change beiwccn "berore" 
and "after" the remodelling. 

Of first interest is the fact that the increases in the cropping intensity and i n  crop yieltls have becn 
higher for the farmers of the tail watercourses than for the farmers of the head watercourses, leading 
to a sort of "equalization" of the performance, of the head vs tail, of the farming systems. 

Those results are presented in the boxes below: Changes in cropping intensities at the tail were 
reflected by an increase of 23  percent; while the increases at the tail were higher, at 46 %. In the 
second box, the values at head and tail increased 72 and 71 for wheat and maize, respectively; while 
those at the tail were of the order of 120 and 103 percent for the same crops and ordcr. 

Position of the Before After 
watercourse 

Head 168% 207 % 
Watercourse 

Change 
i n  % 

+23% 

Tail 
Watercourse 

126% 183% +46% 



I c 

Crops 

Head 
Watercourse 

Tail 
Watercourse 

' r: 
Wheat Maize 

+72% + 7 l %  

+120% + 103% ' i  
c 
t 
c 
I_ 

c 
c 
c 
c 
L 
c 
El 

Impact of the remodelling and the higher water duties 
on wheat and maize yields (Distributary 3 ,  LSC) 

I, 1 
Changes in wheat and maize yields II from "Before" to "After" 

Yields for the "before" and the "after" situations have been reported by farmers during interviews. 
The increase reported for a period of nearly 5 years is consistent with Agriculture Department data 
of the last 5 years. 

In Sheikh Yusuf Minor, farmers complain about the remodelling : the temporary decrease in  the 
water supply during last Kharif season has had a negative impact on their yields, espccially for 
sugarcane. Moreover, the intensive drainage system i i i  the area has lowercd thc water table 
diminishing possible contribution by capillary rise; thus. increasing the irrig:ition reqriircinents of tlic 
crops. Cropping intensity here is much lower than in distributary 3 (on average, 150% in Sheikh 
Yusuf Minor against 200% in distributary 3 ) .  Farmers at the tail of the distributary are still operating 
their tubewells to increase their irrigation water supply. 

Results of our analysis will have to be used very cautiously. Firstly, data have been collected through 
interviews and not by monitoring the system from the "before remodelling" situation to the "aftcr 
remodelling" situation. Secondly, the LSC area has been the theater of more than one intervention, 
with an increase in the water duties, the remodelling of the canal system, the installation of the gates 
at the watercourse outlets, the implementation of an important drainage program : thus. it i s  rather 
difficult to assess the level of tlic margin;il impact of n specific con~ponen~ on the farining systcin and 
the agricultural production. 

3.1.4 Institutional Issues 

An institutional study was started in January 1992 to find out how and why this particular design 
approach was undertaken at the beginning, and what interactions took place between the designers 
and eventual operators of the remodelled system. This study involves the collection of information 
on early design documents, planning documents, feasibility and appraisal reports and subsequent 
World Bank Aide Memoirs. Several discussions and interviews have been held, but there are still 
some information gaps which need to he filled before being able to fully document the design- 
management processes. The work is under way, and is expected to be finalized for inclusion in  the 
next Seasonal Report. 
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3.2 

3.2.1 Irrigation S y s t e m s  Opera t ions  

C h a s h m a  Riaht  Bank Canal lrrisation System 

3.2.1.1 

Because a key issue in the potential introduction o f  crop-based type of irrigation operations to 
Pakistan is the impact on the traditional way in which main canals are operated in the country, the 
need to simulate the effect of different operational modes was clearly identified earlier on. 

A recurrent question, for example, has been whether the main canal can he operated at values much 
less than the traditionally accepted lower level of 75 percent of full supply discharge, and its effect 
on both the structural and sediment-related conditions of the canal. 

The best way to asses the impact that flow fluctuations in the main canal can have on system 
performance is through a simulation model. IlMl has had a good deal of experience with just that 
type of tool. Under an on-going lIM1 project entitled Decision Support Package, and of which the 
CBlO project is taking advantage of, computer models for simulation of niaiii canal operations and 
maintenance decisions for distributary canals, are being applied and fitted to Pakistani conditions. 
A brief description of the Model used and its application for the conditions present in  the CRBC 
follows. 

Simulation of main canal operations 

The performance of a canal irrigation system is judged by the efficient. reliable and equiieble water 
distribution that it can provide. These parameters are directly or indirectly related to technical 
(design), institutional (operation and maintenance) and social (users' conflict like water theft etc) 
aspects. The dynamic flow conditions of  a system are generated, and to n large extent controlled, 
by these factors. 

For a demand-based distribution system, efficient monitoring of the system depends tipon: 

i) correct assessment of the canal water supplies. based on reasonable estimates of the 
watcr rcquircnicnts and Ihc tlcsign iind opct-ational liinit;iliotis o f  IIIC W;IICI' supply 
system, 

ii) an appropriate operational scheduling for the variable flow conditions, and 

iii) proper design and efficient control of the distributary structures (gate openings etc). 

Fourth-generation mathematical flow models are the current computer tools utilized to siniulate the 
complex operational and management scenarios and hydraulic status o f  the canal, with reference to 
the above mentioned considerations. 

The hydrodynamic mathematical flow model uses a standard mathematical description of the 
gradually varied one-dimensional flow phenomena in open channels and solves it for the different 
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boundary conditions. Saint Venant’s equations are used to descrihe the energy and momentum 
variations in transient flow conditions. 

The SIC (Simulation of Irrigation Canal), developed by CEMAGREF (France), is a software package 
which solves the Saint Venant’s equations numerically using Preissman’s finite difference scheme. 
It contains three basic operational units:’ 

Unit 1 is basically the data input component, used for a first description of the canal and to compute 
topography data files; 

Unit 2 performs the steady flow computations using tlie files of unit one and the complete description 
of the offtakes, regulators, discharges, seepage, Manning coeflicients eic, and 

Unit 3 performs the unsteady flow computation using the initial steady state derived from unit 2. The 
equation used for the unsteady flow computation are the complete De Saint Venant’s equations. This 
unit calculates the water surface levels and discharge in  different reaches of tlie niain canal and the 
offtake discharges based upon main canal situation, gate openings and offtake downstream conditions. 

Our work with the model on CRBC has resulted in a good approximation of the reality since 
reasonable information from the field has been made available. The brief discussion of tlie results 
below indicate that the model can he used as a management tool for the CRBC. 

Until now the SIC Model has been successfully applied. in order to: 

i) simulate the actual hydraulic and operational conditions of the CRIIC; the model was 
used to siiiitilate two sets of actual field discharge conditions, U I I ~ C I -  slightly dil~ercnt 
scenarios. These discharges were 47 cumecs, and it is shown i n  Fig.111-I, 
representing the lowest flow required in the main canal as per crop water 
requirements, and 60 cumecs, representing an intermediate requirement. The results 
show good correlations between actual and predicted values. In the former case, the 
observed water surface levels were achieved through appropriate gate settings using 
indent seasonal discharges as a reference. In the latter case. actual gate openings were 
used for 5 distributaries with design discharges used in the remaining 3 offtakes. 
Measured values of roughness coefficients and seepage were utilized in all reaches. 
At this discharge, good delivery performance of the system is observed; and all the 
design discharges could he achieved. 

I ii) to simulate the canal’s hydraulic and operational behavior at different supplies which 
allows to predict a set of gate openings, water surface levels (and slopes) in the main 
canal, and the discharge of the escape at the end of stage I .  The results show that at 
40 cumecs (Fig.111-2) not all the offtakes can carry the designed discharge, but they 
could take discharges very near to the indent of the low-demand months but with only 

L 
r 
c An in-depth discussionof the SIC model i s  hound in: CEMAGREF. 1990. Siinul;ltim of I r r i p ~ i n o  Cannlr. Tllcnrelical 

Conccpls. (Drall) 

I 
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15 ciimecs going beyond stage I .  This would be hardly enough to cover thc 
requirements of stage I I ,  and much less those of stage 111. In  Table-] the design, 
indents and predicted discharges are given. I n  Fig.111-3, the water surface level at the 
end of stage I is maintained at the design level through gate operation: thus, water 
is stored in the lower reaches and its effect travels upstream quite a distance as 
exhibit by the change in water surface slope at different discharges, 

to test the design modifications (already planiied by the canal operating agency, 
WAPDA) required to achieve certain water surface levels in the niain canal at low 
flows. The Model was run for the 40 cumecs head sluice discharge, and the predicted 
water supply level (WSL) checked against the results of step i i )  above. To have the 
appropriate WSL and offtake discharges a Cross Regulator is superimposed at 45 kin 
from the barrage, as shown in Fig. 111-4, and then tried again imposing the regulator 
at 57 km from the barrage. Results show that the former option provides a slightly 
better picture for water levels in the nearer [to the barragel offtakes. In the latter 
case, the impact on the first offtake was found negligible. 

iii) 

Simulation activities will be expanded in the forthcoming season to the distributary level i n  order to 
develop alternative water allocations in the framework of crop-based irrigation operations. The first 
steps in this direction were taken during the canal closure period, when a profile and cross-section 
surveys were undertaken in both distributaries # 3 and 4. This topographic information is the basis 
for the application of the SIC model. 

3.2.1.2 Development of Ratina Curves 

An important task undertaken since project inception has been the development of rating curves for 
selected distributaries and watercourses. These are essential in the context of project performance 
evaluation and water management monitoring activities which are basic to the understanding of 
overall system behavior. 

In the beginning, distributaries I to 4, and R watercourses of tlistrihiitai-y /I 3 WCI'C itlcniiktl l'or tliis 
purpose. It was felt that aii intensive flow monitoring and nieasiirenicni program could proviclc 
results by the end of the Rabi 91/92 season. While considerable progress was made during the 
reporting period, towards fulfillment of this goal, our perception of the task at hand was somewhat 
underestimated. 

A number of unforeseen constraints interfered with the full completion of the development of the 
rating curves. Among these: 

* Constant flows throughout the season. There was very little variation in  flows both 
in main canal and distributary levels which narrowed the readings range significantly. 

* Presence of Karriczs near heads of distributaries. These created backwater effetts that 
affected readings. 
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* Head gates spindles. These are covered which did not allow indirect readings of gate 
openings; this situation was further complicated by permanent high water depths i n  
main canal which made it impossible to measure openings directly. 

The above constraints were overcome through different approaches, like designing special gauges 
for reading of gate openings, by seeking the cooperation of both WAPDA and PID in varying flows 
in the canals to obtain a wider range of readings, and by correlating field and formula-based results. 
Some of these actions came late in the season thereby preventing the full  accomplishment of the 
curves. In Figure 111-5. rating curves developed for Distributaries # 3 and 4 are given. Likewise, 
curves were developed for specific watercourses outlets of distributary # 3 .  

Other measureinent points have now been added to the previous mentioned; i .e .  Head ;nid tail of 
Girsai Minor, head of Kech Minor and four watercourses in Distributary # 4. We are currently in 
the process of developing rating curves for these new added points. 

3.2.1.3 Svstern ResDonsiveness OrXions 

For the implementation of crop-based type of irrigation operations, it is necessary to identify a set 
of scenarios under which alternative management setups, at different levels and by different 
participants of the irrigation process, can be analyzed in order to gauge the responsiveness of the 
system under those conditions. 

Each option can elicit a different perspective in terms of the infrastructure needed, the 
communication arrangements necessary or the degree of information required. Likewise. the actors 
(agencies and end-users) would need to play a more or less prominent rolc according to ihc choice 
being made. 

With the above in mind, we set out to explore a range of possibilities on the nature that the delivery 
of the water supply could take. The concepts fall between the extreme "supply-based" as currenlly 
practiced in the country to the "demand-based" characterized by the prominent role played by the 
end-user and typical of highly developed countries, but unlikely to implement in Pakistan's social 
environment. 

Two options: Demand-Refusal and Modified Demand-Refusal offer promising results. These two 
schemes which take root in the concept of crop-based irrigation offer a "middle of the road" slralcgy 
by assigning a certain degree of participation to the farmer which has been otherwise denied under 
the present system operation. In return the role of the agency is enhanced in the measure that a 
greater emphasis in training of the personnel would be needed. 

In Table-2, a matrix of intervention levels are given for the responsiveness options.' 
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3.2.2 Supply a n d  Demand  of Irrigation Wate r  

A key issue of the study is the integration of the demand and 
supply of the irrigation water in order to enhance productivity. 
By closely monitoring the water supply at different levels of the system, and matching it with the 
water demand at those respective levels, we can determine the real impact of the upgraded water 
duties. 

1 
I 

I I Below, in this section, several parameters on both side of the equation are discussed and related to 
the potential of crop-based operations: 

i! 3.2.2.1 Deliverv Performance Ratios (DPR) 

[[ A useful indicator being utilized in  oiir work at the CRDC is the Delivery I'erioi-mance Rnlio (l>lW) 
which shows the relationship, in decimals, between the actual and the design discharge. The Dl'li 
can be utilized at different levels of the system as a measure of the equity of water distribution. [ Deviation from unity indicate over or under delivery, as the case may be, 

In Figure 111-6, the monthly DPR values, for Rabi 91/92 are shown for selected watercourses of 
distributary # 3. 

Analysis of results showed that both the standard deviation and coefficient of variation for discharge c values were extremely small, indicating little flow variability within outlets. The DPR values, 
however, in 5 out of 8 outlets indicate an excess delivery throughout thc cropping scason, with 
values as high as 1.87. The distributary is then delivering much more water than recluircd according 
to the design. More so if we keep in mind that the design values correspond to peak water 
requirements under the crop-based approach. 

The above notwithstanding, it can be readily observed in the figure that inequity of water distribution 
still exists, with a declining trend from head to tail of the distributary. The difference in DPR values, 13 between say the first (570-K) and last (15382-R) orillct. is iel:iiivcly Iaiqc, [:or thosc outlcls whose 
DPR values fall below one, the shortages can be associated with either the position of the outlets with 
respect to drop structures (provided with stop logs that are normally utilized to enhance the water [ head), or with problems of the present condition of the outlets like leakages or breakage. 

A final, but interesting piece of information contained in Table 1 refers lo the "count" in  days; this 
refers to the number of days that the outlets were "open" during the period. It should be noted that 
in October 91 only its second half was monitored coinciding with the starling of the season; likewise. 
only 17 days were monitored in January 92 as a result of  the starting or the closure period that lasted 
until the 29 of February [ therefore the absence of data for this latter month, also 1 .  This suggests 
that farmers are often closing the watercourse thereby refusing the water allocation. In fact, the 
farmers seem to be moving already towards a demand-type of irrigation and trying to fit the supply [ into their perceived crop water requirements. Further analysis of this finding will be provided in  a 
forthcoming section below. 

L 
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3.2.2.2 Water losses in watercourses 

c 

f 

c 

c 
r 
c 

A first attempt was made, during the reporting period, to assess the losses in watercourses of 
distributary number 3 and 4. Discharge measurements were taken at different points in  three 
watercourses of distributary number 3 and two watercourses in number 4, by utilizing currelit meter 
in lined portions and RBC fliimes in the unlined ones. Normally, readings were taken at the 
beginning and ending of lining, and head, middle and tail reaches of the watercourses. 

During the measurements, it was observed that the conveyance losses are a combination of those 
accruing from pure seepage in the canal, and variou others stemming from inore managerial-related 
losses like canal overtopping, leakages through poo %inlaintamed banks, leaks at other division points 
and, even, illegally open field outlets (nukkus). In at least two cases, canal overtopping at the tail-end 
of the watercourse was due to insufficient capacity of the canal to carry the full discharge. In this 
case, farmers had chosen to split the flow among two or more farmers. a sensible management 
intervention that nevertheless confounds the traditional concept of warohundi and that creates 
difficulties in the process of monitoring farmers’ water management activities at field level. 

Preliminary results indicate that pure seepage losses from unlined stretches are in the range of 5 to 
10 I/s per 1000 m’. This loss will remain independently of actions taken to remove all other 
managerial type of losses. Losses in lined canals were found to he smaller ranging from 0 l i s  per 
1000 ni2 in well maintained watercourses with no signs of  breakage in thc lining, to 8 I / s  pcI 1000 
rn2 in those with less appropriate maintenance conditions and where leaks from t iukkm were pi-esent. 

In a joint study of Colorado State University and Mona Reclamatiori Experimental project’ involving 
220 measurements on 18 watercotirses in the Punjab, an average seepage loss of 2.3 I l s  per 100 
meter of watercourse length was reported (with large variability around this average). Assuming an 
average wetted perimeter of 1.7 meters for a typical watercourse. the value amoiints to 13.5 l i s  per 
1000 m2. The loss rate obtained for CRBC watercourses seems, therefore, quite reasonahle since 
lower values than in the Punjab would be expected due to the higher clay content of it’s soils. 

While the measiirenients results are indicative of the losses conditions present i n  the syslein. they are 
not enough to provide detailed seepage losses for individual watercourses. However, it is possible 
to obtain an average for pure seepage losses value for a typical CRBC watercourse by using real field 
data, as follows: 

f . .  

* CCA = 110 ha 
* 
* 
* DPR = 1.25 
* 
* 

Design Q = 60 Iis 
Actual Q = 75 I fs  

average wic length = 2000 m 
average lining = 500 m 



* 
* 
* 
* 
* 

length where seepage occurs = 1500 in 
typical wetted perimeter = 1.7 m 
wetted area = 2550 ni2 
average seepage loss rate = 7.5 l/s/lO00 m2 
total seepage loss = 19 I l s  
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The 19 Ils value above is a 25 percent loss of the actual discharge at the head, which provides a 
watercourse conveyance efficiency of 75 percent taking into consideration pure seepage w. 
When this value is applied to the total CCA, this gives a seepage loss of 1.5 midday.  i f  the 
watercourse is running day and night. 

Total conveyance losses of up to 75 percent weie recorded during the rneasureinents (only 18 Us, 
out of 72 Us, reaching the tail). This figure, however has to be interpreted very carefully because 
it is extremely difficult to separate real losses from those where the faarmcrs chose to divert water 
to other fields in order to avoid overtopping (as reported above) or simply hecause he did not nectl 
all the water being allocated during his turn. An extensive patrolling of the watercourse would be 
needed during the measurements period to ascertain the true nature of the conveyance losses, this 
was not done during this reporting period but will be in the agenda in future interventions regarding 
losses in watercourses. 

3.2.2.3 Relative Water S u ~ p l y  

Another useful indicator to try to understand the performance of an irrigation system is the Relative 
Water Supply (RWS). It is a simple but powerful tool because it is indicativc of the "behavior" or 
the users in response to the amount of water available ( or expected to be availnblc) at specific 
location of the system in relation the perceived needs. 

[ The parameter is defined as the relationship between the amount supplied (both irrigation and 
rainfall) and the amount needed (crop demand plus seepage and other losses). Mathematically, 

Iirigation + Rainfall (effec.) 
ETc + Seepage + Other losses 

RWS = .___.__..___.___.___________________ _ _ _  c 
c 

During the reporting period, each one of the variables intervening in the RWS were monitored down 
to the on-farm level, for selected watercourses of distributary 3 #. In Table-3 the crop water 
requirements of the Rabi season are presented; and in Table-4, the information needed to obtain 
RWS values, on a 10-day period basis, is presented for a selected watercourse. i.e. 11920-1.. of 
Distributary # 3. In Figure 111-7, the RWS values are presented against the ideal crop needs. 

Crop walcr reqiiireinenl calculnlions have hecn done following guidclincs sct by llic Fmid a n d  Agricullurc 0rg:i~iimlioii 
Ilirough tlicir compulcr prngrilin CROPWAT. 

4 

21 
t 
c 



The graph shows a favorable RWS until the start of the canal maintenance-related closure period in  
mid-January when the crop undergoes a severe stress condition. The closurel however. coincides 
with the lowest crop demand needs (see Annex # 3, ETo graph for D.I.Khan). Nevertheless, such 
low values of RWS for the extended two month period are bound to have a negative impact on the 
yields of crops. 

Preliminary observations with respect to RWS values give support as to the contention that excessive 
water is being allocated to the farmers of Stage I of CRBC. The RWS values, greater than unity, 
of the early season are certainly indicative of generous allocation, as compared to Punjab systems 
were RWS is normally below unity. But, the very low valties in the latter part of the season once 
again underline the dry environment under which farmers are growing their CI-ops, i n  the ahsence 
of irrigation water. 

Two important water management issues that have impact on the performance of the system, can be 
discerned from the RWS information: i) the lengthy closure period has a negative impact on the crop. 
Although a 30 days period was envisioned it finally lasted 45 days due to structure repairs in  
Distributary # 4, and ii) conveyance losses are very high. Wastage, like overtopping or leakages, 
account for the lion share of the loss. While the first one fa l ls under the purview of the governmcnt 
agency (or agencies), the latter falls more under the responsibility of the end-user. I n  both cases. 
however, an effort towards improvement would translate into high benefit to the output of thc 
system. 

3.2.2.4 

Very early in the system monitoring process, it was observed that farmers readily opened or closcd 
the outlets although this was a deviation of the traditional wclrahmdi set-up. It was decided, 
therefore, to document this activity as it could provide a clue as to farmers response to perceived 
crop water requirements, and in addition serve as venue for the rationalization of a water distribution 
scheme that could be tailored to farmers needs. 

ODen and Closure of Outlets 

An example of the outlet open-close seasonal record for watercourse 11920-L is shown i n  'lahlc-5. 
I t  is rather surprising to see that of  173 days monitored during the seawn. the outlet was open only 
56 percent of the time; the percentage closed was 42, with the remaining period of 2 percent 
accounting for partially open conditions of the outlet. I t  should be kept in mind, however, that the 
"closed" period includes 42 days of forced canal closure which increases the actual "open" time to 
75 percent of the season, a less disturbing but nevertheless interesting information. 

In Figure 111-8, the crop water requirements for the average cropping pattern of 1ktrihul;iiy A' 3 
during the Rabi 91/92 season, is superimposed on the observations on open-days outlets i n  
watercourse 11920-L. 

Under idealized farmer's response , one could expect a matching trend of open days and crop water 
needs. This is not entirely obvious from the graph, although some rational behavior s e e m  apparent. 
For example, it was documented in the field that farmers were over-irrigating their plots in the month 

22 



1c of December in preparation for the announced January-1st canal closure. However. clost~re w:is 
delayed until the 17th and farmers tried again in those last days to " f i l l "  their plots. The behavior 
at the peak of the requirement is also consistent in the graph, but the large number of open days kit 
the beginning of the season is less easy to explain. The comparison exercise as described above 
should again be view with care since the data does not provide an accurate account of the nuinber 
of hours within open days that the outlets were actually running, that is whether there was or not 
night irrigation. 

3.2.2.5 

During the design stages of the system a cropping pattern was developed (stemming from lield 
observations in nearby irrigated areas, crop economic conditions in  the province. p l u s  farmers 
interviews to asses crop preferences). in order to have a base for calculations of various canals 
capacities according to this projected crop water needs. Nobody. howevei-. can expect that cliangcs 
in time, in this idealized cropping pattern, will not take place. 

Croaoincll Pattern and its ImDacl 

This could certainly be the case for the CRBC; once the increased water duties becaine available 10 
farmers, a shift towards niore water demanding crops, representing higher economic returns like rice, 
was to be expected. 

Because of the potential impact on water demand that ma,jor shifts in the ci-opping pattern coiild have 
in the short-term operating conditions of the system. this issue was also identified as an important 
one to monitor in the early stages of 1IMl's intervention. 

The results or  h e  cropping pattern and intensities for selecktl wii tc~~co~i~ses U T  distributary N 3 during 
the first cropping season that has been evaluated (Rabi), are conipared with the design conditions i n  
Table-6. 

While the cropping intensities remained fairly close to the 90 percent of the design, ranging from 
90.6 to 97.5 percent; the cropping pattern showed major deviations particularly with respect to wheat 
and gram. These differences are highlighted in Fig.111-9 where significant increases in the area 
planted under these two crops is apparent from comparison with design figures. 

It is interesting to note that while farmers increased wheat intensities by as much as 20 percent (as 
compared to design values), they seem to have compensated the overall crop water requircnien(s by 
similar increases in the area under gram, a crop not norinally irrigated in Pakistan. 'Thus, f. mners  
are projecting some understanding of the limitations of a demand-based system, a fact not readily 
recognized by the irrigation agency. It is precisely this supposed& lack of t ~ t i ~ l e ~ - s t ~ ~ ~ i ~ l i ~ ~ ~  or the 
farmers, on water management related issues, that leads thc governnlent agencies to proclaim 1hat 
this new type of irrigation operations has little chance of being implemented in Pakistan. 

23 



c 

[I 

r- 
L 

[I 

3.2.2.6 Field vs " transec t"  crotminq oa t t e rns  

In the NWFP the fields are more often than not of highly irregular shapes, unlike the traditional grid 
system that is observed in Punjab's farmers fields. This creates a serious problem when pursuiiig 
accurate information on cropping patterns since it requires a very detailed field by field inspection. 
To this, it should be added that farmers will reshape fields season by season which could render 
obsolete quite quickly the detailed field surveys. 

To tackle this particular problem, in was decided to undertake a combination of field and desk study, 
by comparing actual cropping patterns obtained from a very detailed field survey with the results 
obtained from running "transects" at different widths on the crop survey map produced, 

We chose watercourse 11920-Lof Distributary h' 3, and after developing a highly precise clicikhundi 
map of the watercourse we ran transects at 100, 200 and 400 m intervals. The results of that exercise 
can be seen i n  Table-7. Very much as expected, it was found that the closer the transects the moi-e 
accuracy possible in reflecting actiial field conditions. 

However, it was surprising to observe the very small difference between the 100 and 200 in ~-esuIts, 
if we were prepared to allow a somewhat higher deviation from actual values (in this case 98 and 
97 % of the cropping pattern in the transect results falls within 15 % of actual field values. as oppose 
to only 88 and 71 % if our target is to be within 10 % of the actual figures). The 400 n i  trnnsects, 
on the other hand, gives very inaccurate results as only about half of the aims is predicted within 10 
% of real field values. In all cases, those crops with small areas are missed by the transects. For 
example, none of the transects reflected the presence of sugar cane which constitutes only 0.15 % 
of the cropping intensity o f  the watercourse. 

The transect approach is important if we consider the significant amount of time spent by our staff 
in trying to asses the existing cropping pattern; if this exercise is going to be needed regiilarly as part 
of crop-based activities, it is highly unlikely that the irrigation or the agi-icultural departinent W O L I I ~  
have the necessary manpower to do so on a seasonal basis. In fact, the season was over and we could 
still not obtain the cropping pattern to be utilized by the PID for purposes of revenue collection. This 
third option of cropping pattern was also to be utilized in the transect comparisons; once it becomes 
available i t  will be included in this analysis. 

The transect approach offers a quick alternative and provides an indication of the deviation that might 
beexpected from actual field conditions. If the field disposition for this waler'course is lo vary greatly 
during the Kharif season, then the work done during Rabi will prove fruitless and we will have to 
consider the transect technique very seriously. It would be impossible for our field teams to spend 
so much time in pursuing cropping pattern inforiiiat.ion, but given its importance in  the context of  
crop-based irrigation an alternative to extensive field survey will surely pi-we useful. 

I 
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3.2.3 Irrigation Facilities 

The simulation exercise on the operation of the main canal, as described above, has begun to provide 
some indication of the possibilities of additional structures that would be iequired at this level. 

If rotation at main canal level were to be established, then the present number of cross regulators 
in Stage I would be clearly insufficient. It may be recalled that in order to secure design flows into 
the link feeder canals under low crop demand conditions (for example, 40 cumecs), an additional 
regulator at around km 45 from the barrage would be necessary (see Fig 111-4). The precise location 
of the structure would depend on the allocation scheme finally adopted. 

Further work in this regard will be carried out in the coming months. In addition, similar 
consideration would be needed to determine the particular conditions present in Stages I J  and 111, 
although this kind of work falls beyond present project targets and capabilities. 

At distributary level, preliminary results are indicating that the ungated pipe outlets are being opened 
and closed by farmers through either the clogging of pipes with various materials. or closing of the 
control box on the downstream size (the box is, in fact, part of the watercourse lining program under 
OFWM scheme). This advances the idea of gated outlets, provided that steps are taken to insure that 
farmers are properly trained in the management of the structures. (See section 3.2.2.4, above, for 
more discussion on the watercourse closure record). 

Given present farmer behavior, it could be argued that a simple "double-gated'' pipe outlet could 
prove useful. The first gate on the upstream side would be under the control of the PID and managed 
according to crop water requirements. The second gate, on the downstream size would be under the 
control of the farmer who would manage according to his perceived needs. lhis latter gate would 
be the equivalent of the one already in place in the control box. The farmers would have the 
opportunity of refusing the water and avoid potential damage to crops from unwanted excess water, 
something that has been observed in the area already. Tight control over the PID-managed gate 
would be required with severe sanctions imposed, for tampering (a measure which is hardly practiced 
in today's setup). While the farmers would not be in a position to augment the flows being provided 
by the PID, they would, at least, be in a position to cut their unwanted supply without putting in 
danger the integrity of the outlet. Also, their action would serve as a signal to the agency as to water 
needs at distributary level (refer to section 3.2.1.3 and Table-2, above). 

In a survey carried out, by IIMl staff, during the closure period, a large percentage of the pipe 
outlets were found broken in Distributary # 3 (30 percent) and # 4 (33 percent). Since this pipes are 
considered temporary, their replacement should be carefully evaluated. A more sturdy type of 
structure appears to be needed judging by the conditions of the existing one which are not yet five 
years old and present a sad state of disrepair. Similar situation was found in both distributaries for 
other structures like drops, those at the tails, etc. 

In the coming periods further assessment of structure facilities needs will be undertaken; for example 
the need for scape structures at, both, the distributaries and watercourses levels. 

t 
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3.2.4 Irrigation Institutions 

As indicated in the Inception Report, the study objectives include the identification of the institutional 
context of the project, and the development of adequate collaborative relationships with both the 
operating agencies and the farmers. These two inter-related activities were both initiated during thc 
season under review, and the work progressed slowly but steadily. 

Efforts to establish collaborative relationships which will be essential for field-testing of the finally 
identified research recommendations were briefly discussed in Section 2.6 above. Data being 
collected on the irrigation organizations and their rules will be used to analyze the institutional 
context and will be reported in a separate paper along with the next Seasonal Report. 

Study Team’s interactions with the farmers were initiated during the Rabi season through selected 
sample farmers in two distributary canal commands (Disty. # 3 and 4) and Girsal Minor. A total of 
72 farmers, 24 in each, were contacted. This part of the work has turned out to be very productivc. 
Very useful information has been collected through this process. Some constraints experienced in  
both these efforts will be mentioned later in the section. 

Some results arising from farmer interviews pertaining to existing irrigation practices are sumniarized 
below. 

* Water distribution on both the Distributaries (3 & 4) is in a state of flux, both 
because of changes being effected to the physical infrastructure and the lack of 
experience among the farmers. As new areas have been brought under irrigation, 
keeping in line with the normal practice, only the pipe outlets have been provided, 
which would later be converted to puccu outlets after the farm lay out (thukhtrntli) 
is fairly stabilized. Some of these outlets are still being relocated to improve the 
command of the area. Another instance is the construction of Jabbar Wala minor on 
Disty # 4 to better serve the area with the smaller oiitlet chuk.!, transferring thc 
irrigation of some areas from Disty # 3 to Several farmers are 
dissatisfied with the present sources of the irrigation water and therefore further 
changes in the chukbandi are likely to take place in the near future 

An official puccu wurubundi has been drawn up by the Irrigation Department only 
for one outlet in both Disty Nos. 3 and 4, outlet No. 19248/L of Disty # 4. For 
other outlets, the farmers had called upon the local purwuris to assist in the drawing 
up their unofficial wurubundi, and this process is under way. Of the 8 selected 
watercourses, 4 each on the Disty # 3 & 4, some sort of wurubundi has been drawn 
up only in 5 ,  where as in the remaining 3 watercourses some ad hoc arrangemcnt9 
are agreed upon by the farmers for sharing the irrigation supplies. The decisions 
seem to be taken by influential farmers. Only two written down wurubundi schedules 
could be traced; for study purposes, IIMI staff prepared the schedules on the basis 
of information (extent land and irrigation times) obtained from the farmers. 

Disty # 4. 

* 
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4 In all cases it is found that the duration of the wuruhundi rotation is 7 days with no 
apparent allowance for conveyance or the nikul. 

* Interviews with the tail-end farmers have reported shortage of  water as compared 10 
the farmers near the head of the watercourse. 

* Farmers have reported that there is an excess of water during Rabi so that they are 
not concerned about adhering to the wurubundi; changes from the agreed wuruhundi 
frequently take place by mutual agreement. At times the farmers close off the outlets 
when there is no demand. During Kharif when there is greater demand, the farmers 
tend to strictly follow the agreed wurubundi. 

No farmer reported any dispute in the operation of the present system. Apparently 
the chairmen of the Water Users Association (which was formed during the 
watercourse lining program) who is usually a big landowner, or any otlier big 
landowner, is the person who intervenes in the event of a dispute. This was 
confirmed by the officials of the Irrigation Department, when they stated that there 
is no puccu wuruhundi for these except on one watercourse, and that, because of the 
big land lords, no formal request jointly have been made by the affected farmers for 
the Irrigation Department to step in and lay down the official wuruhundi. 

The mode of agriculture in the area by the smaller farmers is primitive. They hardly 
use any modern techniques of farming and think that agriculture production depends 
on nature rather than human efforts. General crops sown in the area are rice and 
wheat. 

* 

* 

The present situation of the Watercourse No. 14810-R of the distributary No. 3 is illust.rative o l  
some of the general observations made above, but also provides a special story. Three big landlords 
have chalked out its wuruhundi plan one year after the construction of the canal. 'l'he ral-tt1crs belong 
to three separately identifiable groups among whom the water distribution plan was made in the first 
instance. In the second stage, the water allotted to each group was distributed further among their 
members by their mutual agreement. The water distribution thus effected does seem to be equitable; 
some landowners got more than their actual right while others got less than their due share. As a 
result proper wurubandi is not prevailing in the area and water distribution seems to dependent on 
power and influence. According to information collected in the field, this pattcrn is as shown in 
Table-8, and its glaring inequity can be seen in Figure 111-10. 

Data collected during Rabi from the watercourse study will be further consolidated during this Kharif 
season, and will be reported in a separate discussion paper along with the next Seasonal Report. 

Summarizing, field work conducted so far indicates that irrigation practices in  the CRBC study area 
are scanty, still evolving, and largely unsystematic. They are neither based on any established 
warabundi system that is practiced in most other areas in Pakistan, nor on any scientific flexible 
system that takes account of crop water requirements. 
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Two causal factors for this situation are discernible. One is the fact that the command area is still 
developing, and water distribution pattern within the watercourse command is not stabilized yet. In 
this regard, the involvement of agency staff has been minimal. The other is the dominant role played 
by the large landowners. The intervicws with farmers suggest that the big landlords liavc bccn 
instrumental in determining tlie water sharing arrangements where they exist, and that they are also 
responsible for interfering with the water turns of the nominal wurubundi. 

Even the wurubundi as it is known to exist in the study area is not strictly adhered to during the Ilabi 1 [ season as there is apparently more water available than necessary for the developed parts of the 
command area. However, during Kharif season when demand is likely to be greater, the water 
distribution may be effected with greater care and consciousness. This aspect will be studied further 
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[ during the Kharif season. 

L: 3.2.5 Economics of Crop-based Operations 

The main objectives of the economic component of the CBIO project as stated in the PC-I1 of the 
project is to evaluate the benefits of crop-based irrigation operations and identify costs and 
opportunities for implementation on a wider scale. To fulfill this objective, it is necessary to establish 
a benchmark that would allow future comparison. Thus a socio-economic survey was undertaken in 
CRBC area at the beginning of the Rabi season. To complement the information collected through 
the survey, the monitoring of the farming and irrigation practices, input use and output of a selected 
number of sample farmers in distributary 3 of CRBC was included i n  the regular field work of the 
field team in D.I.Khan. 

During the planning stage of our work in CRBC, some activities on Girsal Minor (old Paharpur canal 
system) were organized. It was decided to include the comparison between two situations of Girsal 
Minor, "before" the remodelling and the introduction of the higher water duties and "after" with 
higher water duties, in the economic component of the project, to evaluate tlie impact 01' highcr watcr 
duties on the farming system and the agricultural production. 
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3.2.5.1 Baseline Socio-economic su rvey  

The overall objective of the baseline survey was to obtain an understanding of the present socio- 
economic conditions of the farmers and of their farming and irrigation practices. The survey was 
undertaken by the same firm llMI contracted for the Rapid Appraisal in LSC, EDC (Pvt.) Limited, 
a private consulting firm based in Islamabad. 

Guidelines provided by llM1 to EDC for the preparation of tlie questionnaire rocused on the need 
to identify : r 

1- 
key social and economic variables which influence production practices, 

relationship between socio-economic variables and irrigation practices, 
c *  * 
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The questionnaire was pre-tested and finalized in collaboration with IIMI staff 

A total of 193 farmers from 8 watercourses of distributary 3 and 125 farmers from 8 watercourses 
of distributary 4 were interviewed by the EDC team during November-December 1991, Watercourses 
were selected from the head to the tail of the distributaries (2 watercourses in each quartile), where 
other IIMI regular field activities are taking place. The analysis of the data collected was undertaken 
by EDC staff during the first 2 months of 1992. The report outline and a first draft were discussed 
between EDC and IIMI team members before finalizing the report. At this stage, EDC was 
specifically asked to include a comparison between distributary 3 and distributary 4 as well, to see 
whether distributary 4 could be used as a control. 

The final report was submitted to IlMl at the end of March 1992 and distributed to the different key 
agency staff concerned with the study. 

An important output of the work done by EDC was the comparison between some important socio- 
economic characteristics of distributary 3 and distributary 4 (control). The analysis of the data 
highlighted that the main differences between the two distributaries are in the demographic variables 
and the availability and use of water. No significant diffei-ence was found lor land owncuhip or I:uid 
use, livestock resources, expenditure and credit. Additional work on the water use, irrigation 
practices and the market for water in the two distributaries was suggested in their final report. 

Another IlMl requirement was to compare the watercourses of different quartiles for the two 
distributaries. However, the EDC report states : "a considerable effort was made to understand inter- 
quartile differences in land use, cropping pattern, cropping intensities and yields. It is not possible 
to conclude, however, whether or not there are systematic changes in the agricultural production, 
as one progresses from the head to the tail reaches of a distributary. " 

The main findings and conclusions of the report regarding the socio-economic characteristics o f  the 
farms and their water nianageinent practices are suniniarized below. 

i) Socio-economic variables 

* 

problems associated with irrigation management, and how farmers cope with them, 

other possibilities for project intervention 

Farmers of distributary 3 belong to two villages, with 51% of them being from the 
same clan. For distributary 4, the ethnic composition and settlement is niore diverse. 

* The average farm area is around 12.5 hectares, Land holdings and distribution of 
farmers by farm size are similar in both distributaries. 

Sources and amount of income are similar for the two distributaries, except for 
income from wage labor which is higher on distributary 4. However, consunlption 
patterns are similar for both distributaries. 

* 
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Differences in farm expenditure are found only for animal feed and repair and 
maintenance of equipments, which are higher in distributary 4 where farmers are 
more livestock oriented and use more farm machinery, 

Agricultural Resources, Practices and Services 

Land use is similar on the two distributaries with rice-wheat as the main cropping 
pattern. Gram, which normally is not provided with irrigation, counts for 20% of the 
cropped area during the Rabi season. Distributary 3 ,  however, shows a more 
diversified cropping pattern, with a greater emphasis on maize, sugarcane and grain 
cultivation than distributary 4. This higher diversification is also reflected in the 
farming practices which are more intensive for maize, sugarcane and gram in 
distributary 3 than in distributary 4. 

One third of the sample farmers have a cropping intensity lower than 100%, while 
20% reported a cropping intensity ranging from 150 to 200%. On average, the 
cropping intensity is respectively 126% and 119% for distributaries 3 and 4. 

Reported crop yields are not significantly different between lhe two distributaries, 
except for sugarcane. No clear relationship was generally found between farm 
characteristics and crop yield. 

Even if the requirements of credit are similar for the farmers of the two 
distributaries, their sources differ, distributary 3 having a more diversified institution- 
oriented pattern for sources of credit than distributary 4. 

On-Farm Water Management 

All of the farmers have experienced irrigated agriculture before the commissioning 
of CRBC. They mainly irrigate by wild flooding, have performed land levelling and 
stay on their farm during their irrigation time. 

Some farmers claim that they do not have enough water, especially farmers from the 
first and the last quartile in distributary 3 and from the third quartile in distributary 
4. A higher level of water theft and a stronger impression that water is rationed by 
warubandi in distributary 3 gives as well the impression that water scarcity is higher 
for this distributary. 

By purchasing water and exchanging turns, farmers have increased the flexibility of 
the irrigation system, The purchase of water is more common at the tail of the 
watercourses than at the head, whereas exchanges occur more at the head than at the 
tail (this is significant only for distributary 3) .  Large farmers purchase more water 
than small farmers in both distributaries. Purchase and sale of water is significantly 
related to the tenurial status of the farmers : owner-cum-tenant farmers buy water 
more frequently than other types of farmers. 
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c 3.2.5.2 Monitorina of farmers wactices 

A total of 24 farmers from 4 selected watercourses of distributary 3 (570-L, 6468-L, 10150-R and 
14810-R) have been monitored regularly during Rabi 91/92. Five wheat fields were selected i n  each 
farm for which farming activities and inputs used were recorded carefully. Data related to the 
location of the farm within the watercourse, its cropping pattern, its socio-economic characteristics 
and constraints, and the characteristics of each field were collected as well to complement the 
information of  the regular data collection work. 

At the end of the Rabi season, yield data have been collected. Two different methods were used to 
collect wheat yields : 

i) crop cuts have been made for the sample fields. In each field, 3 samples were 
selected randomly. For these samples, plants were cut, spike length were measured, 
tillers per square meter and grains per panicle were counted, and grains were 
weighted. 

farmers have been interviewed as well. Most of  the time, it was not possible to obtain 
the yield for each sample field but only an average yield for the whole area operated 
in the watercourse. 

ii) 

The main objective of collecting wheat yields in two ways is to compare two methods of data 
collection and select the most appropriate one for the coming seasons, according to the time spent, 
the complexity of the method, the willingness of farmers to cooperate and the quality of the data 
obtained. 

The entry of the different data by the field staff in some specific proforma has been finalized. A first 
analysis of yield data from crop cuts has shown that the average yield for the 24 farmers is quite 
high : 2,800 kg per ha. However differences exist among watercourses, within watercourses and 
within farms. WC 6468-L has the highest average yield (3,200 kg/ha). WC: 10150-R has the lowest 
wheat yield (2,400 kglha) and the highest variability among farmers as well, see Figure 111-11. 

A quick comparison between wheat yields and DI'R shows that WC 10150-R has the lowest average 
DPR as well. For the other watercourses, however, the relation between average wheat yield and 
average DPR is not clear. A more in-depth analysis of the data will be necessary to relate yields and 
quantity of canal water supplied, in order to estimate the efficiency of the irrigation water use in  
terms of yield per unit of water. 

The collection of farm level data will be enhanced during Kharif 1992. Rice, sugarcane and fodder 
fields of 48 farmers in 8 watercourses of distributary 3 and 24 farmers in 4 watercourses of 
distributary 4 will be monitored regularly for inputloutput data. 

As stated above the objective of this regular monitoring is to estimate figures for the economic return 
per unit of water, per unit of land and per farm, and to study their evolution from one season (or 
one year) to the other. A second objective of the Rabi 91/92 work was to accustom field staff to the 

31 



collection of farm and field level data, since only two stalf out of the 8 stationed in  D.I.Khan had 
previous experience in this specific activity. 

3.2.5.3 Girsal minor 

Some of the expected changes in Girsal Minor area due to an increase in the irrigation water duties 
are: 

* 

* 
an increase in the cropped area and the cropping intensity 

a change in the cropping pattern, with a shift from crops with low water requirements 
to crops with high water requirements, 

an increase in the yields 

a change in the use of farm inputs other than water 

* 

* 

The relative importance of these changes will vary according to the main constraints faced by the 
farmers. 

No comprehensive set of data has been collected to assess the impact of thc remodclling and the 
higher water duties on different aspects of the farming system. Thus, primary data and secondary 
data were collected for this component of the study. Data collected through farmers’ interviews 
during Rabi 9 1/92 were complemented by Irrigation Department and Agriculture Department data. 
Farmers’ interviews focused on the management of irrigation water at a farm and watercourse level, 
the changes in the agricultural production, the farming practices and the different constraints of the 
farming system. In total, 32 farmers (24 interviews based on a questionnaire and 8 informal 
interviews focusing more on the changes in the farming system related to the changes in the irrigation 
water supply) from 4 watercourses from Girsal Minor were interviewed. Specific field observations 
on the watercourse itself (length of the watercourse, lined or non-lined, number of farm gates, etc) 
were collected at the same time than farmers were interviewed. 

Data have been processed and analysis is close to completion. A further step is however still needed, 
i.e. to correlate the changes in area cropped, cropping pattern and yields to changes in the irrigation 
water supply (see 3.2.2). 

The analysis done so far shows that the main impact of the remodelling and the higher water duties 
in Girsal Minor has been a shift from a Rabi oriented farming system towards a more Kharif oriented 
farming system, The remodelling had first a negative impact on the area under each crop and the 
cropping intensity (see Figure 111-12), because of the disruption in the canal water supply due to the 
works on the irrigation system. Afterwards, with the increase of the water supply, the area under 
most of the crops, except for wheat, has increased. As expected, sugarcane and rice have been the 
main beneficiaries of the changes in water duties (see Figure 111-13). More surprising is the relatively 
high percentage of the area still under gram, essentially due to its position in the crop sequence just 
after rice. 
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1 C 3.3  Summary of Season Interventions 

The box in the next page provides a bird's eye view of the various activities conducted in both LSC 
and CRBC during this reporting period. As can be seen, the interventions in the former were more 
interview oriented, while in the latter both interviews and more "hands-on" type of work was 
accomplished. The difference in approach was the result of the decision taken, in the early stages 
of project implementation, of concentrating efforts in CRBC while the on-going construction works 
in the intended study area was finalized; this is still the situation. 

The "study" column of the box refers to those broad issues identified, during the project formulation 
stage, as central to the formulation of a strategy leading towards the introduction of crop-based 
irrigation operations in the country. The "components" column, on die other hand, refers to areas 
or disciplines that need to be addressed in order to analyze the issues. 

c 
r 

L 
[1 change. 

The box also serves as a guide to the nature of activities that will be forthcoming in the next 
cropping season, Kharif 92. For the most part, the interventions carried out during Rabi 91/92 in 
CRBC will be continued as changes in the behavior of the system are expected with the seasonal 

c 
c. 
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I c IV. PROJECT CONSTRAINTS 

4.1 LSC Study Activities 

This part of the project is an institutional study that involves close collaboration with agency 
personnel, consultants and the farmers. It also requires the collection of many documents containing 
design stage and project monitoring data, including drawings and plans. The study team confi-anted 
many difficulties and obstacles in this regard. Some documents were not traceable; sonie were 
probably available, but not easily retrievable. Numerous visits and meetings were undertakcii, just 
to collect one important document. However, with the assistance of sonie understanding agency staff, 
most of the information could be collected, but the intended package is not complete. 

Considering the need to expedite this study component. particularly in view of the on-going planning 
work for the llppcr Swat Canal Rehabilitation Project, the study team stai-tctl analyzing tlic collccictl 
inforniation towards the end of this reporting period; hence, rcsults will be reported in  next scasoii’s 
progress report. 
No further work is being contemplated at the LSC system: the issue o f  gated or un-gated out le ts  
continues to be unresolved. Hence, uncertainty remains as to (lie type of intcrvention that our pi-o,ject 
could undertake. While construction work in the originally targeted Sheikh Yusuf Minor has finally 
been completed, it is not at all clear, which -- the new or existing -- outlets will be finally put into 
operation; and whether gates would be installed or not. The early decision l.aken of coiiccritrating 
efforts in the CRBC system appears to be fully vindicated. 

[ 

p, 
E, 

13 
c 
[]I 4.2 CRBC Activities 

In general, and as mentioned elsewhere in the report. collaboration froin the various government 
agencies related to the project was quite satisfactory. Documenis, data and other types of information 
requested were readily provided. 

Constraints in project implementation, in the context of governnient agencies participation, camc 
more from intrinsic problems faced by the agencies themselves. For example. IPHED has an acute 
staffing deficit and therefore it is difficult for the department to assign anyone on a more regular I] basis to interact with lIMl field staff. This was obvious during the time that IPHED was assisting 
with flow variations for development of calibration curves. The IPHED staff was present during the 
first day and then had to leave to engage in other pressing activities. 

Likewise, WAPDA personnel have interacted occasionally will1 pmjcct personnel hut  havc little lime 
to engage in specific activities required by the study like the calibratioii of  striicturcs or rcgulnr 
monitoring of water surface levels in the main canal. 

The constraints faced by the Agricultural Extension Department are of a slightly different iiatiire as 
they refer to the question of whether they are to be inv~lved at all in irrigated agriculture. There is 
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c 
I c no tradition in this government agency to train personnel that can address irrigation specific issues, 

and therefore their interaction with the project has been understandably limited. 

On the end-users side. data collcction lhrwigli fariner interviews suffei-etl thc 11siia1 I w h l c n i  of kick 
of enthiisiasrn or  lack of awareness. Also it depended heavily on the farmer's ineniorics regarding 
the water distribution history, use of water, inputs and output data. 

There was considerable difficulties i n  contacting the respondents as they were not readily avoilablc 
in the area after sowing, and being new to irrigation some of them were not keen to spend milch time 
in the fields. Despite repeated visits, the study team could not meet some of the respondents. 
Consequently, occasionally information pertaining to such farmers had to be ohtained from their 
neighbors and particularly from those who demonstrated sufficient knowledge of the farm area i n  
general. 

' 

1 
r 

A final, but serious constraint experienced by the project, at this point. refers to [lic inilxilance 
against needs for funds for local travel and national salaries and what is available in the hudger. The 
wide range of issues that are being addressed has resulted in far higher travel and assistance from 
Lahore-based staff. This was not foreseen during the project developmcnt stagc and has resultc(l i n  
undue strain in its impleiiienlatioti. A review i n  budget levels has been cequested from the A M .  

1.. 

c 
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TABLE - 2 

SYSTEM RESPONSIVENESS OPTIONS 

CONCEPT 

SUPPLY-BASED 

PURE DEMAND 

PURE CROP-BASED 

MODIFIED CROP 
BASED 

DEMAND REFUSAL 

M A I N  CHARACTERISTIC OF OPTION 

Does not address the issue of  crop-based 
i r r i g a t  ion. T y p i f i e s  Pakistan's current  management 
of  major i r r i g a t i o n  schemes. Not product ive 

Farmers determine t h e i r  o w  schedule t o  obta in 
water as needed. Management can not deny supply, 
f u l l y  "bottom-up". 

Uses actual cropping pat terns t o  determine crop 
requirements and f i x  d e l i v e r i e s  on shor t  per iod 
basis. "top-down" management. 

Targets pat terns and requirements t o  develap 
target  de l i ve r ies .  T ight  con t ro l  on cropping 
pat terns needed. "top-down" management. 

Targets d e l i v e r i e s  a t  watercourse Levels. Mixed 
management, farmers opt ion t o  controL out le ts .  

! 
Target d e l i v e r i e s  a t  watercourse levels .  "bottam- 
up" management. Ful l  con t ro l  o f  o u t l e t s  by 
farmers. 

Medium Hediun LOU LOU Promising LOW Lou DEMAND 
REFUSAL 
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Month Crop Gram Wheat Sugarcane Oil Seeds R-Fodder Total 

ETc ETc ETc ETc ETc ETc 
Intensity 21.6% 55.70% 4.61% 0.65% 1.82% 90.38% 

Perial mm/perial minlperiod mm/period mdperiod mdperiod mm/perio 
d 

Oct 1 214.4 173.6 388 
2 373.7 185.8 193.9 753 
3 362.9 162.3 6.2 219.7 75 1 

Nov 1 328.3 512.4 136.0 6.0 208.8 1192 
2 326.2 423.3 107.9 5.6 165.0 1028 
3 356.4 518.0 92.2 6.9 144.7 1118 

Dec 1 358.6 668.4 74.2 8.1 122.8 1232 
2 328.3 757.5 59.5 8.8 103.2 1257 
3 356.4 919.1 60.4 10.6 111.8 1458 

Jan 1 . 391.0 1008.2 62.7 11.8 122.0 1596 
2 408.2 1052.7 61.3 12.3 121.5 1662 
3 468.7 1208.7 65.9 14.1 146.2 1904 

Feb 1 527.0 1359.1 69.2 15.9 165.0 2136 
2 587.5 1515.0 71.0 17.0 183.8 2374 
3 678.2 1749.0 75.6 16.9 211.9 2732 

Mar 1 719.3 1988.5 84.4 14.7 240.9 3048 
2 686.9 2027.5 103.3 1.2 269.8 3089 
3 652.3 1893.8 129.5 313.6 2989 

APr 1 58.3 1637.6 159.0 356.6 2212 

______ ~~~ _I___ ~~ 

2 1253.3 190.9 351.9 1796 
3 223.1 223 
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CROPWATER REQUIREMENTS (RABI CROP D I KHAN) 
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TABLE - 5 

SEASONAL OPENICLOSE RECORD 

WATERCOURSE 11920-L DISTY # 3; RABI 91/92 

0 0 0 0 0 8 9 2 

100 100 100 100 100 100 100 100 

11 PERIOD 2 I 0 1  I t  1 1 3 1 9 1  0 1  6 1  20 II 
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TABLE - 6 
CROPPING INTENSITIES FOR SELECTED WATERCOURSES 

CHASHMA RIGHT BANK CANAL IRRIGATION SYSTEM 

DISTRIBUTARY # 3; RABI SEASON 1991192 
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COMPARISON OF CROPPING PATTERNS (IN %) 
BY DIRECT FIELD SURVEY AND A "TRANSECT" APPROACH 

WATERCOURSE # 11920L; DISTRIBUTARY #' 3 ;  CRBC 

% AREA BY TRANSECT THAT FALLS WITHIN: 

% FIELD SURVEY RESULTS 
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FARMER 
SUB- 

GROUP 

1 

2 

OVERALL 
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WATER AVAILABILITY OF 
TURN WATER PER HECTARE j 

NO. OF AREA IN AREA IN 

HECTARES (HOURS) (HOURS) I 
FARMERS KANALS 

i 1 150 1.59 21 2.77 

2 200 10.12 10 0.99 

3 350 17.71 31 1.75 
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Figure 111-1 

Observed & predicted at  47 cumecs 
CRBC Water Surface Levels 
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Bed, Water Suriace & Structure Elev. 
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Figure 111-2 

Chasma Right Bank Canal 
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Figure 111-3 

Chashma Right Bank Canal 
Water Surface Slopes at different 0 
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Figure 111-6 
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Figure 111-9 

Cropping pattern and intensity 
Design vs selected watercourses. CRBC 
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Figure 111-1 0 
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Figure 111-1 2 
YEARLY CROPPING INTENSITY 
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Figure 111-13 

AREA UNDER PADDY CROP 
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JIM1 PERSONNEL INVOLVEMENT 

A. International Staff 

1. Carlos Garces, Irrigation Engineer and Project Team Leader 
2. Tissa Bandaragoda, Senior Management Specialist 
3. Pierre Strosser, Agricultural Economist 
.A. Marcel Kupper, Agricultural Engineer 
5 .  Erik Van Waijjen, Agricultural Engineer 
6 .  Jacques Rey, Modelling Specialist (IIMI-HQ) 
7. Hammond Murray-Rust, Senior Irrigation Specialist (IIMI-HQ) 

B. National staff (fielded at D.I.Khan; full time with project) 

8. Hakim Khan, Field Research Professional 
9. Irfan H. Siddiqui, Field Research Professional 
10. M. Rafiq Khan, Senior Field Assistant 
11. Mahmood Ahmad, Field Assistant 
12. Talha Awam, Field Assistant 
13. Habibullah Baloch, Field Assistant 
14. Abdul Maroof, Field Assistant 
15. Sharif Ahmad, Field Assistant 
16. Mohammad Iqbal, Driver 

(based in Lahore; occasional support) 

17. Rana M. Afaq, Irrigation Engineer 
18. Zhaigham Habib, Systems Analyst 
19. Saeed Ur Rahman, Agricultural Economist 
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CROP-BASED IRRIGATION OPERATION IN THE NWFP 
STUDY ADVISORY COMMIlTEE 

MINUTES OF FIRST MEETING 
HELD ON NOVEMBER 24,1991 

The meeting was held in Peshawar at the P & D conference room from 10.00 to 12.00 a.m. 

Attendance was as follows: 

1. 
2. 
3.  

4. 

5 .  
6 .  
I. 
8. 
9. 
10. 

Mr. A.J. Mughul, Secretary, P&D Dept., at the chair. 
Mr. Hashmalullah, Director, WSIP Cell. 
Mr. Fazal-e-Rabbi, Assistant Director (Water Management), Agriculture Department, 
Mardan. 
M r .  Muhammad Akram,  Assistant Director  Des ign ,  Irrigation 
Department, NWFP. 
Mr. A. Qayurn Khan, Chief (W&P) P&D Department, NWFP. 
Mr. Muhamniad Zaman Khan, Chief Engineer (WAPDA) Mardan. 
Mr. Adnan Bashir Khan, Chief Agriculture, P&D, NWFP. 
Dr. Abdul Waheed, Chief Planning Officer, Agriculture Department, NWFP. 
Mr. Tissa Bandaragoda, SMS, IIMI-Pakistan. 
Dr. Carlos Garces, Irrigation Engineer, IIMI-Pakistan. 

The proposed agenda was approved without modifications. As the first point in the agenda was the 
introduction, by the Chairman, of the Committee members, a discussion was held to determine what 
should in fact be the composition of the SAC. 

After a lively discussion, it was decided that given the importance of the project the SAC should be 
taken at a higher level than previously anticipated and it was agreed by consensus that the Study 
Advisory Committee should be composed as follows: 

1. Additional Chief Secretary, P&D, NWFP - Chairman 
2 .  Secretary Irrigation, NWFP Member 
3. Secretary Agriculture, NWFP Member 
4. General Manager (North), WAPDA Member 

6 .  Director Gencral, IWASRI 
5. Project Leader, IIMI-Pakistan - Secy ./Member 

(originator of PC-11) Observer 

It was also decided that each Department may arrange to have no more than two functional 
representatives to attend the meeting. Among these officials it was mentioned, for example: 

1. Chief Engineti. Irrigation, Peshawar 
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2. 
3. 
4. 
5. Chief (Agriculture) P&D, NWFP. 
6 .  

Chief Engineers WAPDA (D.I. Khan and Mardan) 
Chief Planning Officer, Agriculture Dept., NWFP. 
Chief (Water & Power) P&D, NWFP. 

Director Planning, WSIP Cell, NWFP 

As the second point in the agenda, the Terms of Reference for the SAC were discussed and approved 
with the modifications to the composition of the SAC already mentioned above. 

For the third and fourth points of the agenda, blended into one because of time constraints, IIMI’s 
Team Leader and Management Specialist made a detailed presentation of the project and the initial 
workplan. There was a very good interaction between presenters and participants and it was agreed 
that the issues and activities presented are of great importance to the irrigated agriculture sector of 
NWFP. 

A general discussion ensued after the IlMI presentation in order to determine the best way in which 
the SAC can assist with project implementation activities. The following decisions were taken: 

a) Official letters will be sent by respective Departmental Heads to concerned officials 
at each project site asking for their full cooperation towards implementation activities. 

That the project can and should work in the international (metric) units but that it 
should also keep the english units currently used in Pakistan to facilitate 
understanding of the local staff. 

That activities proceed at CRBC as first priority and that work at LSC may be taken 
up at a later stage. 

That work at LSC at this stage be initiated as proposed in the changed workplan 
presented to the SAC meeting. 

That Mr. Hashmatullah Awan, the representative of WSIP Cell will coordinate (a) 
above and also will act as the contact person for llMI to facilitate IIMI’s 
collaboration with NWFP officials. 

b) 

c) 

d) 

e) 

The meeting was adjourned at 12.30 p.m. and some of the participants attended the lunch by IIMl 
as planned in the agenda. No date was fixed for the next meeting but it was felt that maybe more 
than two meetings per year will be necessary. 
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CROP-BASED IRRIGATION OPERATIONS IN THE NWFP 
STUDY ADVISORY COMMITTEE 
MINUTES OF SECOND MEETING 

PESHAWAR - APRIL 23, 1992 

The meeting was held in Peshawar at the P & D conference room from 11.30 am to 12.30 pm on 
April 23, 1992. 

Attendance was as follows: 

1. 
2. 
3. 
4. 

5 .  
6.  
7. 
8. 
9. 
10. 

Mr. Khalid Aziz, Addl. Chief Secretary, P&D; in the chair 
Mr. Khalid Mansoor, Secretary Agriculture 
Mr. Jan Sardar Gul, General Manager (North), WAPDA 
Mr. Amir Haider, Chief Engineer (Dev) Irrigation Department, in representation of 
Secretary Irrigation 
Mr. Inam Ullah Khan, Additional Secretary, P&D 
Mr. F.A. Zuberi, Director General, IWASRI 
Dr. M. Meh’uoob Alam, Senior Engineer, IWASRI 
Mr. Hashmalullah Awan, Chief (W&P), P&D 
Mr. Abdul Waheed, Chief Planning Officer, Agri. Dept. 
Dr. Carlos Garces, IIMI-Pakistan, as Secretary SAC 

The Chairman requested Dr. Carlos Garces to state the objectives of the meeting and to provide a 
brief background on the crop-based irrigation operations in the NWFP project. After this was done, 
the Chair asked the Secretary to proceed with the individual points in the agenda. The foregone 
discussion and decisions taken on each are summarized below: 

1. INTRODUCTION OF NEW SAC MEMBERS 

The Chair asked the Secretary to read the new configuration of the SAC. After this was 
done, Mr. Zuberi requested that IWASRI be upgraded from its present status as Observer 
to that of Member. He stated, rightly so, that the PC I1 document calls for his institution to 
have a senior position in the Committee. Upon consultation with other members, and after 
no objections had been raised, Mr. Khalid Aziz approved Mr. Zuberi’s request. 

APPROVAL OF AGENDA FOR 2ND SAC MEETING 

The agenda was read out by the Secretary and approved without modifications 

APPROVAL OF MINUTES OF THE IST SAC MEETING 

Dr. Carlos Garces explained that since a new SAC had been formed it was thought proper 
to bring forward the ninutes of the first meeting to the new members. Mr Khalid Aziz 
considered that these minutes had already been approved by (he SAC and that no further 
action was necessary in this regard. 

2. 

3. 
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4. DISCUSSION AND APPROVALS OF PROJECT COORDINATION COMMITTEES 

The Chair requested the Secretary to provide the background on this item. Dr. Carlos 
Garces then proceedcd to read the note prepared beforehand for the meeting. Dr. Garces 
stated that although frequent contact between IIMI personnel and government officials takes 
place within the fraoiework of project activities, it was felt by the officials that the PCC 
should be officially established in order for them to be able to participate fully in these 
activities. 

Mr. Khalid Aziz felt that the officials were correct in their appreciations and that it was 
indeed necessary to formalize the PCCs. Thus, the establishment of the PCCs was approved. 
The Chair indicated that once the minutes of this meeting are approved by the NWFP 
government, they will proceed to create the PCCs. 

DISCUSSION AND APPROVAL OF PARTICIPANTS TO STUDY TOUR 

The Chair, once again, requested Dr. Garces to provide the background of this particular 
point. Dr. Garces called the attention of the members to the Guidelines for Study Tour that 
was distributed beforchand. He explained that the project calls for a study tour under which 
4 Pakistani officials involved with the project would be able to see irrigation systems in other 
countries in which the concept of a demand-type of irrigation is practiced. Dr. Garces 
explained that a 2-week tour to Spain with side-trip to Morocco i n  the 2nd half of June was 
being organized. A list of 7 potential positions, closely linked to project activities, were 
proposed. These slots are as follows: 

1. 
2. 
3 .  Superintendent Engineer, PID, Mardan 
4. 
5. 
6. 
7.  

After consultation of the Chairman with other members of the SAC, the following four 
participants were selected. 

1. 
2. 
3 .  
4. Superintendent Engineer, PID, Mardan 

5 .  

Executive Engineer (Rernod),PID, CRBC (New area),D.I.Khan 
Executive Engineer, PID, CRBC (Paharpur System, D.I. Khan 

Executive Engineer, WAPDA, CRBC, D.I. Khan 
Director Water Management, Agriculture Dept., Peshawar 
Deputy Director, Agriculture Extension, D.I. Khan 
Director WSIP Cell, P & D, Peshawar 

Executive Engineer (Remod),PID, CRBC (New area),D.I.Khan 
Executive Engineer, WAPDA, CRBC, D.I. Khan 
Deputy Director, Agricultural Extension, D.I. Khan 

The Chairman, however, advised that given previous commitments of the government, it was 
unlikely that the study tour could take place in June as proposed. He requested Dr. Garces to explore 
the possibilities of re-scheduling this exercise for the second semester. Dr. Garces is to inform what 
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may be the new window of opportunity to conduct the study tour, and make necessary arrangements. 
The Chair indicated that those officials selected will be informed accordingly. 

6 .  PRESENTATION OF PRELIMINARY FINDINGS RABI 1991/1992 SEASON AND 
WORKPLAN FOR KHARIF 92 

Dr. Carlos Garces, in his capacity as IlMI Project Leader for the crop-based project made 
a 40 minutes presentation on preliminary findings corresponding to the on-going Rabi 91 -92. 
With the help of "overheads" Dr. Garces showed the work done so far towards calibration 
and verification of the Simulation Irrigation Canal (SIC) Model that is being used to simulate 
main canal operation. He expressed that initial findings show that the model is very 
appropriate to tackle the problems at hand. Dr. Garces also presented initial findings of the 
socio-economic survey conducted in the study area, the cropping pattern and intensities in 
Distributary No. 3 of CRBC Stage I;  the impact of CRBC on the Paharpur Irrigation system 
and the general layout of the research underway. 

A short discussion wis  generated principally on canal modelling and cropping patterns. The 
members of SAC pvinted out to the importance of this project for the future irrigation 
development of the province. 

In general, the members of the SAC were pleased with present and forthcoming activities and 
urged IIMI to providc appropriate solutions to pending questions related to canal operation. 

Since there were no further issues at hand, Mr. Khalid Aziz declared the meeting terminated. He 
urged the Secretary to provide the minutes as soon as possible in order to proceed with the 
implementation of the decisions taken. 
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Annex-3 

Table AN # 3-1 

Climatic Data for D.I.Khan (Period 1961-1990) 
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Figure AN # 3-1 

Max. Temp., Min. Temp. 
and Daily Sunshine Hours 

For D I Khan area. 
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Figure AN # 3-2 

Relative Humidity, Windspeed 
and Monthly Rainfall 

For D I Khan area. 
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