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Abstract
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APPENDIX I
 

Part A
 

DISCUSSION OF METHODS AND SAMPLE
 

I. 	STUDY DESIGN
 

Several important underlying principles were of paramount importance
 

-in the design of this farm water management research. The single most
 

important philosophical tenet 
was to emphasize the farmer-client as the
 

subject of the study and as the target recipient of programs and policies.
 

The farmer-ciient was treated as an important and rational human being.
 

His 	permission was sought before conducting the survey, the researchers
 

designed approaches to build credibility with the farmers, and they lived
 

in villages during the survey in order to increase informal interaction
 

with 	farmers and make observations of subtle factors that migat 
have impor

tance to understanding the total farming picture. 
 Informal discussions
 

with farmers and observations were noted by field workers wbo maintained
 

daily diaries which were checked by supervisors.
 

A second important design principle was that a multi-disciplinary
 

approach to irrigation water management is essential. Our approach to
 

problem identification is based on 
the view that solutions to farmers'
 

problems require a complex interwoven fabric of policies and programs
 

and that only an integrated multi-disciplinary approach can yield minimally
 

adequate understandings. An important realization of earlier CSu research
 

in Pakistan has been that what appears to be physical and agronomic problems
 

of water losses and low crop yields have much more complex economic,
 

sociological tind legal roots, which require 
a multi-disciplinary team
 

effort for identification and solution.
 

A third design premiere was that actual measurements are required to
 

quantify and determine interrelations of complex farm nianagement problems.
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While fariners and 'key informants must 
be questioned as to their perceptions
 

of selected problems, it is extremely important that 
field topography, water
course profiles, social attributes of farmers and their networks of inter
action, field sizes, cropping patterns, and water conveyance be measured
 
in the field. 
This placed a heavy h31gnUMenton the field workers. Fn,
lowing the warabundi schedule alone, means measuring features of :dLy 
 und 

nighttime irrigations on 168 hour cycles.
 

A fourth important guiding principle was that most of thece field
 
%tc
efZ4 should be conducted by "host country nationals." Since.there is
 

a dearth of emphasis on field observations and measurements in collegiate
 
academic programs, the survey involvement of expatriate personnel was
 
largely for management, training, reliability checking and supervisory
 

purposes. 
Young Pakistani engineers, agronomists and sociologists trained
 
in this survey effort were funneled directly to a larger and longer-duration
 

study expanding o-a the methodologies developed herein. 
Our philosophical
 
stance, that carefully selected young Pakistanis are fully capable of con
ducting such research under very difficult conditions, given proper training,
 

support, surveillance, and incentives, has been vindicated.
 

A principle consideration in the design of the study was the objective
 
of obtaining wide coverage to determine on-farmwater management conditions
 
througr.ut the irrigated cropping districts of the Punjab and in the:Sind.
 

A primary consideration for selection of sample watercourses was to give
 
importance to zones in the country whichk grow a preponderance of-particular
 

crops or Lave a primary cropping sequence through the rabi (cool)-and
 

kharif (hot) seasons. 
These zones have a particular crop ecological re
lationship to the environment, including the soils, depth to water table,
 
climate, lat#tude, and elevatiqn. 
Theseare diacumsed Iv detail along
 

http:througr.ut
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with the .reprtng,of datA. Another consideration was 'i_gain enverage 

.over a rau~e of canal command systems as supplied by various barrages on 

the dus River, St . 

The prizey: design of the research called for .three basic a roaches 

to data'collection. First, interviewing of farmers and key,info ants 

was undertaken withstructured Ochedules and a daily diary ofnotes main
taiuOd by each field worker. Secondly the research team su.veyed and 

"ajPed fields., outlets, crops and watercourses 'using surveying inctrtments. 

Third. watercourse conveyance losses and field,applicariou efficiencies 

were measured using Cutthroat flumes and soil sampling tubes. These 

methodologies volved from the approaches used in an earlier exploratory 

study reported by Loderimilk et al., 1975.1' The techniques used in inter

viewing, mapping farmers' fields, "and measuring irrigation efficiencies 

were made xplici. in a special handbook designed for field worker use 

by Early et al.. 

An important factor in,the design of the study was the sho.rt time 

available for the data collection. This restriction mandated a.short time 

in each Vlla e. For :the first phase, 'in.the northern""and central Punjab,. 
te'o10 members collected data in a village for as many 

weeks 49' there were waterrourses 'stdied in that 'village. :For the southern 

Pwvjab and Find Province,denoted as the,second; phase of the.study,,: a,.
 

i~ch lar riteam of researchers s, 6 to .10days in a given village 

/Lo mik ,M. .,L, Wayne Clyma an&. C. Earl. 1975. "Physical and 
licip*Qmmswc Dynaacs of a Watercourse ,in Pakistnan's 1uPujab:. SystCem 
CQstktt 4&MD7armrst~ Rsponses." WVater Maagement:Technical Report, 
i, 42 C1*.CoOlO',ptSteUniversity, Fort. Colins.-,,Colorado. 

!/-a•lk.,:.4H::M 'K. oweiilk.'and Wayne Clma 197,5..:Watercourse
 
-. AILr~ Field Re~earch Team in'
 

Pai'stua H1~agement,'eeA1a Methodology Series,~No' 10 01
 
."A, 
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to co0llec tdat on. to6:os, I atercourseg, s the.particula* vil1g 

.,case dUtatd." aere trips to various vllages wre" e o obtain 

missing d'att. study yields point d4te o:r oneprticular 

tPpe ter s.*ppy situation,. This point &oacAppljesou,64lyfor, that 

crop or only to chat particulaw irrigato valuatio. f.tirr gation 

.iid applicailon efficlecis are expected to be t1 e dtiee ntA 'vaying 

As oatmodpherc t aeqaoy.
 
This lack of time ees.da .pro es oneof th r i f
 
with .eason, for waer a upply 

ci.study. 

U SKLDC ,TMANIWC AND EVAATIOtI 0! MhRESEARWCH TEM'
 

Particular tporance s:plac on recruitment of surveyors with
 

deeirable personality tratts..It was necessary to 
havC. kers who were
 

primarily from,agricultur~al backgro-unds.oun, Pakistanis were chosen
 

with small farm backerounds-in an attempt to recruit/surveyors witl emathy 

for thesmall farmer". It was necessary that these-young men-be respfctful 

a4ppreciate farmers, be honest in their interpersonal deallngs, conduct 
quality 1nterview, record data:objetively, ake reialbe measurements, 

possess, suff icient physical staina and ,Co'smitsent to work lon hiousan 
Aask. ttime' evaluatitons, possess sufficient intelligence and desire to 

learn.; the £ d.tchniques required. 1' field workers also had to be, 

a4sq iv. ao'raourcef ul In meet*ingcontingencIes and unexpecte4 occurrencoo 

*h~tth -at*Ct ua k4o 4. post fIOU, ewy. situations. 

~~~e to "sqi"d~et-tbiesPosome 

1 

Or toe 14 tati 

:bpo tomAl dis le iAstq t g 4$t l s s 
3? '~,~ IU 
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attitude, :and gain some knowledge of.-hi technical competence. if the 

- fitsttwo steps :were :successfuUlly accomplished, the individual was invited 
toe' field,trial.: During,the-field trial he was placed in many difficult 

situatibOsu hich .wereintentionallydesigned,,to :be both physically and 

mentaily stressful, During. this,week in :the field his perform6ce and 

reactions veIe evaluated by a senior agricultural engineer, -using a spe

c£ally prepared: form. The individual also completed a 'self-evaluation 

form before and after the week in the :field. After the 'field evaluation 

•:iall three types of information were combined and evaluated to provide a 

...composite rating for each-candidate. Those with,a certain stipulated
 

threshhold score or higher wers*selected for'imembership on the survey 

team. 

The field trial, therefore, was the initial'period of training for 

successful applicants.-The field trialwas a training exercise ifn actual 

data collection under farm,conditions. When the field survey was initiated 

1two, of the senior investigators--Lowdermilk and' Early--spent at least 

,:90 percent of their time with the survey team :in day-to-day training, 

surveillancei and evaluation' of' the on'the-job training effort. Periodi

cally, &evaluation"form were-completed: by the supervisors, trainers, and 

;.trainees to'ascertatin progress in 'skill acquisition: and development of 

in :erpar~oniIrelation ith team member nd.farmers. The primary pur

pose of,,theae evaluations was to help each Ulam member to'-identify and 

iwprovehis strengths and mitigate 'weaknesses' and not as a device to use 

as a throat. 4ppradh along with others, d useful in maintaining 

to a~ora . aud,,I,;&o94. lity of data throughout the sur d. 

•MVM P,: CLIV. • 

selecten of -village sitewas
Tb' for. the majorl 

eopap4coverp of i aocpping sane. and major commandaeso 
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,the barrages, subcomponents of the irrigation sy eem. 
Four of thesites
 

in Punjab were chosen for other reasons such as previous research-develop

ment activities. 
The survey of these four watercourses included an addi

tional diagnostic exercise to determine farmer responses to an applied
 

research/implementation program conducted by the CSU Pakistan program.
 

Six of the remaining 12 village sites were chosen to have one or more
 

watercourses in 
common with the studies of the Upper and Lower Indus
 

reported in 1.966. The remaining six villages were chosen to be represen

tative of a geographical area with the additional requiremenw 
 that there
 

be no exceptionally large landlords present. 
 The sample was intentionally
 

biased toward the small farmer 
who ultimately was intended to be the
 

target of a pilot implementation scheme to improve watercourses, level
 

land, and extend improved water managerent technologies.
 

The primary sample village selection criterion was the agro-climatic
 

zone, a combination of environmental influence and predominant agricul

tural crop sequenice. The principal influence of climate on crops is the
 

demand for water that the atmospheric conditions extract as evapotranspira

tion as modified by the rainfall that falls in the vicinity. The water
 

balance 
of mean annual evaporation minus mean annual rainfall .provides

the moisture deficit for a given cropping environment and:is directly re

lated to the amount of water that must be supplied.intirrigatlon'..Data were
 

taken,from Gibb et al.-/on mean monthly pan evaporation and rainfalL to
 

*3/ater.balance defined an per 'modified ,,definftion -of.Thornviite, Co. Wq,qand J. 1.: Nather. 1955.~ The Water Balance. Drexel Institute,of,!
Technology, Laboratory of Climatology. Publications in"Climatology,
 
4 Volume V111,. No., 1.


-Gibb, "Sir A. and Partners, International Land Development Conultants

N V. ,and Hunting, Technical. Seryice 
 Liie4 966;. ?ropd ~ hDevelo pnt of Irrigation snd Aictrleture in West Pakikinta ! Comrehensve
Report, Volume. .nnexute 4, ,Clmate and; HydroloSy. 
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calculate a mean annual moisture deficit for 11 meteorological stations
 

in the Punjab and Sind and plotted on the map in Figure 2. Then zones of
 

equal moisture deficit were located with respect to the irrigated lands
 

of those provinces, and delineated on the map. The four important zones
 

for this study are shown in Figure 3 and are categorized as follows:
 

Low moisture deficit < 45 inches/annum

Medium low moisture deficit 45 to 55 inches/annum
 
Medium high moisture deficit 55 to 65 inches/annum
 
High moisture deficit > 65 inches/annum
 

The 16 village eites are indicated in their appropriate location-in
 

Figure 3.
 

The principal crops grown in the Punjab and Sind in the kharif (warm)
 

season include rice, cotton and fodder; in the rabi (cool.) season include
 

wheat and fodder; and during both seasons are orchard tree crops (primarily
 

citrus and mangos) and sugarcane, a perennial crop grown for I to 3 rotations
 

after a plant crop. These crop categories for kharif/rabi were used to
 

categorize types of crop regions within the climatic zones. The crop
 

category for the sample villages are shown on the village classification
 

chart in Figure 4.
 

Other important characteristics of the villages which played a role
 

in tte selection procedure included the presence of tubewells, and animal
 

powered lifts or wells, the caste distribution or concentration and the origin
 

of the inhabitants. The tubewell classificaton included public SCARP
 

(SalinitO Control and Reclamation Project) ]9rge output tubewells,privately
 

owned 8small output tubewells,and villag!wi.t-lhoit- tubewells. The water
 

liit classificatidOiIncluded the presence of jhallars fqr raising the water
 

"
le'4 ' RIf01 fra* "watercoursebranch t g v"f........es"n"ells 

IjAW4'roa&_lIrgoop1n well.in lifts o :more than.10 feet (see 

Vbluxe 1, Photo Glossary.Fiuze6 D)'.Caste dominance was a characteristic 
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of a village that potentially could play a crucial role in the possibilities
 

,for village organization to control, improve, and manage collective or
 

communtity goods such as watercourses. 
 The villages were classified as to
 

whether there was a simgle dominant caste or multiple castes without a
 

single dominant group. 
In the Pakistan socia. context, taste refers to
 

ancestral, tribal, occupational linkage rather than to strict cleanliness
 

and social position. 
The origin of the people in the village, reflecting
 

time of village settlement, migration from outside areas, and entrenchment
 

of village powers was another important characteristic affecting the sample.
 

All of these characteristics were considered in selecting sample villages.
 

In any one case, one or more of these characteristics played the dominant
 

role in the selection procedure. All of these features of the sample are
 

delineated in Figure 4.
 

The sampling problem is one of conducting a study of watercourses that
 

are known to be representative of the larger population of over 78,000
 

watercourses in the Punjab and Sind. 
We would like to make statements to
 

the effect that, in 95 (or 99) of 100 samples like the one reported in this
 

study, the true population value ts within a specified estimated range of
 

values. It is fundamental that this kind of inference from sample to pop

ulation can only be made with validity within a sampling frame reflecting
 

population distributions on key parameters. 
Unfortunately, no sampling
 

frame for types of watercourses was available to the researchers. The
 

researchers did their best to reflect the major watercourse parameters
 

within the sample (see Figure 4) but no way was available to determine the
 

distrl,but ion of the watercourse population on these variables and to re

flect those distributions in the sample of watercourses chosen. 
Therefore
 

findings of :the survey cannot be inferred within calculable limits of error
 

tothe widerwatercourse population.
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Within a given village sample farmers were chosenat random but
 
stratified-according towatercourse position--the-head, middle and tail
 
thirds. 
During the first phase of the study, a census of all farmers
 
on a watercourse was completed. and the primary decision makers' names
 
were listed on small pieces of paper drawn from a hat to obtain a sample
 
farms and farmers. 
 Sample farmers were then interviewed, their farm land
 
surveyed and mapped, and on their warabundi irrigation turn, evaluations
 
f irrigations were conducted. 
 In the second phase of the study, sample
 

f -rmerswere selected simply 
by evaluating the irrigation of whoeverwas
 

irrigating at a given time and conducting the interview and mapping after
 
his evaluation was completed. 
The first approach had resulted in many missed
 
evaluatijns and required many costly return trips to villages in an attempt
 
to collect that information. 
Therefore, approximately 32 percent of
 
cases of sample farmers interviewed were left without irrigatioievaluations"
 

These farmers were not found to be irrigating during their wai bundi turn
 

in 2 to 4 visits to the site.-
 The second procedure yielded 6nly 4 percent

of the total number of farmers for whom there was missing irrigation data.
 

Key informants were chosen in each village based on several criteria.
 
First, they had to be long term residents of the area with a knowledge of
 
the people and their activities. 
 SeCond, they had to be represeitative
 

of one of the major social groups or brotherhoods'in the area studied.
 
Another key informant was 
also chosen in each village from the local shop keep
ers and artisans. A-final key informant was chosen as a person marginal to
 
the existing social system in the village but also withlong residence
 
in the area. 
This marginal individual, who was often a tenantlandless 
laborer, and/or a person of a different social group,,proved to be able to 

5/This alone in substantial support of our finditngs reported in 
eAtalil
in Volume It that trading of irrigation turns is a widespread pradtlce
throughout the sample watercourses. 

.icepr.. 
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pr~vide important information,in group structures and especially conflict
 

.patternsregarding water distribution'(see Volume I, Photo Glossary 3H).
 

IV. DATA COLLECTION INSTRUMENTS
 

A. Types of. Instruments
 

The field survey employed four general types of data collection
 

instruments. These were the questionnaires, the irrigation evaluation
 

booklets, the maps and general notes, daily diaries and other miscellaneous
 

methods of recording pertinent information supplied by key informants and
 

official sources. These instruments were of major importance to accom

plishing the research objectives.
 

1. Questionnaires
 

The collection of general information through a photographic
 

record of problem areas of the watercaurse command, tabulation of location
 

factors and information from key village informants comprised the first
 

questionnaire. The photographic record started at the mogha and pro

ceeded down the watercourse to indicate watercourse alignment, silt
 

maunds along the watercourse, buffalo wallows, crossing points for wheeled
 

carts and vehicles, grass and weeds in the watercourse, trees growing
 

along the edge of watercourses, leaky nakkas or field outlets, evidence
 

of waterlogging and salinity, crop stands, evidence of unlevelfields,
 

the size of a sample of bunded irrigation units, elevation of the water

course with respect to the elevation of the fields, major leaks and
 
spills, presence of tubewells, Persian wells and jhallars, and various
 

other features of the village, watercourse command areas, and farmer's
 
.irrigationbehavior. :
 

Locatlonlfac.tors included distances to paved roads, bus stop
 

railway t ownss or ctiesmarket,centers. sc oolB of VAV~n,, 
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categories, health services, post offlces, police postslk,'ereiljzer 

agencies, and the offices of various Agriculture: and Irrigatio Deanrt

ment functionaries. 

Key informants were a source of inforation about varous Agr

culture Department functionaries' names and locatrof heir offices, 

general. .:tntorm tion about watercourse7 cleaning,, Practices ifth regard 
to illegal means,of obtaining more water, watercourse .maintenance leader
ship, sanctions imposed against those not participating in cleaning and 
maintenwice, the degree of influence of village leaders with the police
 
and various irrigation and revenue officiale, and general information
 

regarding informal cooperation in matters of maintaining village Mosques
 
and schools (see Vol. I, photo glossary Figure 3H).
 

The second questionnaire focused on cohesion and conflict in the
 
village. 
 First, each sample farmer was asked to estimate the degr'ee of
 

.influence of each member of the watercourse with respect to decisions
 

about watercourse cleaning and maintenance, and the influence of the
 
numbardar(s), panchayat, large landlord(s), village cannittee, caste-,
 
groups, and brotherhoods in watercourse cleaning with respect to settling 
disputes and conflicts primarily related to land and water 'issues. 

Second, the sample farmer was asked-from Whom l sought advice
 
regarding a 
range of activities-
 farming'matters,-vater ',thefts,.
borrow n
 
moneyi Individuals who accompany 
 him to visit various irrisationfinetion
aties, trading irrigation turns, trading labor, vatercours.Imatters and

collective activities rsi.ted to the Mosque,
 

Third, 
 other socloetric inforation, about :cobesio ,andcopera
tion in the village Was ou:h in regard -to the,Mques.aid religious 
vAttersa,,the rchrol,.,
ary'wroun*es r e 
wadding. and other' esrmoies .: 
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Fourth, the sample farmer was asked to list major conflicts that
 

had occurred in the village in the last five years. In particular the In

..
dividual was asked the source of the conflict, its intensity, the groups
 

involved, its duration, and the degree and agency of resolution.
 

The third questionnaire was the basic sample farmer interview.
 
e6/


schedule- which contained four major headings or categories of items per

tinent to his personal farming and family situation. These items included
 

the personal characteristics of the respondent, his land use patterns
 

including the types of holding, the degree of iragmentation, and his crop

ping patterns and,intensity, the availability oA aricultural inputs,
 

credit and sources of credit, estimated yields, for selected crops and
 

fertilizer use by sample farmer.
 

The fourth questionnaire was specifically concerned with irrigation
 

and adoption behavior, patterns of cooperation and the utilization of in-.
 

stitut onal services by the farmer respondent. Specific items included:
 

personal information regarding the farming operation, land owned and land
 

operated and location of the land with respect to position on the water

course, the irrigation schedule or warabundi, the farmer's water purchase 

and trading frequency and pattern, and the farmerrs preference for regu

lated or unregulated warabundi irrigation schedules.
 

Items also probed the farmer's assessment of the power structure-

advance informatipi regarding canal closures, water rationing ar irotation 

of watercoura&#/distjributary turns. TThe reader is referred to.Appendix I 

of this vxeport for reproductions of the four questionnaires employed,,pp. 41.
 

61A 25 perde ,r *ra fied randm saple of all farms on the waiercoiirse 

comad,VRtaken This omple wa stratified -on the baxis of location 
on the vatercourse reachs head, middle and tail., 
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2.. Irrigation data,'
 

The Irrigation evuation booklet that evolved durinl ctheourse 
of lthia study is presented in i-u. dat.. llected 

includedegeneral 	information asto the farmer, his kinship ;roupi his-' 
th watercourse, the term members,.skn the eviluatit, 

the distributary ad the canal o which the evaluation yeos made. The 
booklet con:mIns charts"for recording pertinent daa taken as flume mea

sureinents fot nakk :aield 	inletdscharge and mogha distributary outlet
 
dischare, charts, for recording dimensions of the field, 
crop. information, 

lei ation intervals,,,and fieild layout.

3. Map 8/ 

Three general techniques were used in the collection of map data. 
First an engineering level and staff rod were used for the measurement
 
of the watercourse profile and preparatlon of the topographic map." These
 
data were collected in field pocket-sized record books wherein a sketch
 
of the'field layout "or trac'c of, an authoritative map for bud4ed units 

Vas attached and used as an index for the data.
 

second, A.' plane, tabia adade, 
and staff rod were used for the 
mapping, Of actual field units dliensionally to scase and the position 

and lengths of vatercourses. Also, added to this map while being,opre

pared it ehe cropsf toield 	 u Ing i tIhqfield at that time
 
i"6'e' 0,of o,6,f., the, nakca,'ct i '.nto: al 
h fields 'napped.
 

Third, was-the compilation of an ownership' sap which~ in Phae". 
Iothe i&ud Lntladod ell tarmers' on tegiven watercourses and inPhase 
incltuded, onl fhsa~ These 	data were Otn*armoez. va 

890VL, ithoto' blssia77Fgre 1A to _-L7-eV6.1 1.'Photo 	Glosarp .1iies 2A, n ,ad7g~ 3adV 
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recolaatsssiew methodes and field "interviews of the6 farmers: so they: could 

Indicate actual boundaries. 

4. General 4ata 

v
General data were .L u& au , LP xuj.jY, uuururanu €;ne viLLage or 

watercourse cinand area situation. This information came. from unstruc

-Ured conversations with farmers, ;shopkeepers, the M vi ..chowkidars, 

officials from the Agricu.ture Departmenc and the Irrigation Department. 

The inforuatianranged .from how much da-ge .was caused by the most re

cent flood to who steal.- water f.om whom. 1is inforiiation was recorded 

in a;daily diary which every.surveyor was encouraged to maintain. In 

some cases, the information included publications ov maps from official 

,sources, and in"many cases, the information came from people outside the 

village.
 

a. Approaches to Data Collection
 

The "aipproaches used for collection of the field data on this
 

survey emphasIzed the importance of the farmer client as an individual
 

and approaching tf farmer with courtesy and respect. Research team
 

members engaged the farmer only when his 1ork permitted and followed
 

his irrigation turn whether it came at day or night. It was also empha

sized that all the survey members would observe a "no proises made" 

rule in return for a farmer's cooperation. The following Oubsections
 

describe 'the important approaches which are specific to the type of in

formation :collected. 

(1) Questionnaire data collection
 

Questionnaire data were collected by structured pre

tested'instruments from caretully selected key informants which usually num

bori".e fOu.r to. six wall itformed farmers representing majoor social groups and a.. 



be saip 04L on makerson the a -
,of each atercour se interviewrs were*1Vvdu* tnga trining I.
 

proac n farmers, gaining t$r cofIdencd.. utrg 
.. the....
 

ekois reigog
ethandrec4rdin of dtr h nterviews co.on 

c sto longer oeWn anda half hours so as not to eth srtapouf 
dent. civen the number of ntervisws W complete,, ae fsrmedngs'odi of
 
be Intervi~i4 on' tw-or nor occasions at his'- (OU'zneisue i
 
schedule. wasn that' of 
 the famer,; and, while we tried' o~itriwhim soch,
 

eae in terview were conducted at night at the .oldo 
iwork day atw~ofte imos et an itervtewer Ui.oiatiop a there

:Ore, weutilied the presence of other farmera at the interve h situation 
to confirm or denyo me of the information reported. Varioun
v ethods of
 
qualitycontrol of the data 
are discussed in.-the succeeding section.- , 

,Interviewers were trained and reminded throughout the 
survey about the special, cde of ethics printed in the survey handbook
 
which was developed to guide 
our I.behavior'and a.ctios iInv.illa11living 
and in data 'Collection. This code of conduct Includes some of the following
 

principlesY
!'"As a guest, be mindful of the Islmic coe of ethics in.all
 
relationships, gain credibility by personal friendliness, honesty, and com
petent hard work; make abeclutely no false promises about what government
 
might do or not do for securing data; never ask for free food, lodging, etc.,
 
and take no fruit, vegetables,' sugarcane, etc., 
from farmers# fields unless it
 
is a gift; pay all bills in village shops and thke no loans from villagers 
in cash or kind, identify closely with vIllagers by your-manner, ianguage, 
and dresii; when -there is free time, identify closely vith villagers such 
as atteridance at Friday prayers and the Mosque on a regular basis and 

-- See Vol. I, Photo Glossary Figures 3C, Dp"F and I. 



p'.0rticipation in religious and social functions; answer all farmers'
 

questions about your work openly and honestly and always explain the
 

purpose of your research ihifenit ls not understood; make it a policy
 

to know the leadersof all major socia 
groups and never show favoritism
 

to any one or two; never take sides in sensitive arguments about reli

gion and Politlps--always remain neutral; never become involved or even
 
suspectin respect to women; and finally learn all you can about farmers
 

who are the pillars of your nation."
 

While these pri-6ciples may appear to be unrelated to
 

team morale, productivity, and the quality of data, our experience suggests
 

otherwise. 
Our whole approach was based upon high respect -and appreciation
 

for farmers as human beings and in evaluations of field data collectors
 

we were especially strict on these points. 
For the duration of the survey
 

we faced few social problems which often occur between field workers and
 

farmers; especiaaly when the former act as "officers" demanding informa

tion from farmers--n'ot an uncommon practice in many field surveys. Farm

ers 
responded to,our particular approaches positively by providing not
 

only data which were checked and cross-checked for validity and relia

blAty, but .also by returning our courtesy with friendships, feasts, fare
well functions and,for several of our team members, special requests for
 

Friday sermons in the village Mosque. 
For all team members it wns a
 

learning experience, and, upon.completion of the survey, participants felt
 

they had learned much from farmers. A by-product of this survey will
 

be a special publication on proven and appropriate methodologie~s for 

quality data collection from Pakistani farmers.
 

(2) Irrigation data collection

In-collecting the irrigation evaluation data, an attempt 
was made to represent the efficiency of the system as it was 5.ithout modification.
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If a leak was detected in the watercourse or in 
a bund between fields
 

it was not pointed out to the farmer and our evaluators made no effort
 
to close leaks. 
The important technique for completion of irrigation data
 
was following the water from mogha to field and recording phys.Lcal data
 
as well as behavioral information on what the irrigator did duriig the
 
evaluation. 
A young villager was usually hired as an assistant to provide
 
information dctring the evaluation.
 

(3) Map data collection
 

In surveying village and 'watercourse command areas, . . 

villagers were again hired as rod men for topographic as weL<5as plane
table surveying and to provide information about the people and the village.
 
All main-watercourses and majoribranches were surveyed in profile. 
All
 
fields were mapped and four topographic shots were taken in every small
 
irrigation unit. 
Special efforts were made to obtain the farmers' consent
 
to the survey and to answer all questions about our efforts while working
 

in the field.
 

(4)General data collection
 

General data collection approaches were to move about in
 
the-village, purchase our food locally from village shops, hire local people
 
as helpers, frequent the Mosque and observe Juma prayers. 
To facilitate
 
our entry and possible future reentry to these villages a sound movie was
 
presented the first'and last nights of our stay. 
During this program one
 
of our senior field workers would describe our work to the audience and the
 
objectives we hoped to accomplish with their cooperation. Usually we
 
left each village some sort of collective gift ranging from a copy of the"
 
Holy Quran to a hand pump for a 
village school.
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(5) pproaches to completion of general ;data 

In addition to questionnaire ,irrigation andmap data
 
collection procedures, several types of supplementarygeneral data were
 

collected. 
 These include the construction of a.complete list of warabundi 

turns for all farmers of a command area which is used for. celecting the
 

random sample of farms and for developing z time budget 
for the allocation 

of minutes per acre of canal water for all farm units. Daily diaries were
 
naintained by each field worker who noted significant conversations with
 

Earmers and observations of farmers' behavior 
which related IJ the purpose 

f the survey. This informaticn, while qualitative, helped to clarify 

:ertain issues and proved useful at points in cross-checking the accuracy
 

)f some data. 
The major purpose of this device was to sensitize all field
 

personnel to the importance of using all occasions possible for observa

tions of farmers.
 

Visits to Irrigation Offices were important to secure in
formation about regulated mogha discharge, authorized cultivated command
 

acreages, and permissible cropping intensities. Key informants also pro
vided historical information related to village and canal system establish

ment. 
In village 107-with three moghas and a 
private jointly owned tubewell
 

for each 75 acres of land, a special study was devised to identify small
 

farmers' methods of planning, installation, and operation of their private
 

tubewells established without government involvement, .A sample of the
 

discharges of the 26 private tubewells of this village were measured
 

using the Purdue coordinate method.,-0 / 
Also the size of pumping unit,
 

horsepower, type and make of diesel engines were recorded. 
Field research
 

team members also had an opportunity for discussions with local level
 

10/See Vol. I, Photo Glossary Figures 2E to J.
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Irrigation official,s46t proble. such as the incfdence-of coxrt ea. 

s{- t e..ad -o :6 r ,PNA 

resultng from water disputes. 

V°DATA QUALIT C TOx...
 
Speci~alprocedures were'developed 
 for data quality control which Include 

dat nfatgement in the fibld, 'checks.sfor validity. and relibli of...
and: the managemen of data 'for coding and computer analysis. 

A. Data a ntProceduresinthFil
 

Field methods have' een described.wich were utilizedin data collec. 

'tion. 
Several management procedures Oere followed in the field to assure
 
good quality of data. Field investigators worked in teams with speci
fied,.esponsibilities for mapping, irrigation evaluations and interviews
 
with key informants and sample farmers. 
Each team was supervised by
 
an engineer with prior experience in the 4tilization of all methodolo
gies. 
All watercourse profile maps, topographical maps, bunded units and
 
nakka cut maps, the crop survey maps, and the land ownership maps were
 
developed in the field and spot checked by supervisors each day, 
When the
 
general features map was completed, it became the mapon which all others
 
were based. All survey data including bencarks ,urey
 

field books and each survey was properly,,closed at the end IOf the day.
 
The work of surveyors was checked often in the field and evaluated. Where
 
errors were identified, the job was done over under careful supervision.
 
The engineers conducting evaluations on field application efficiencies had
 
specially designed summary forms in field booklets for all measurements. 
The supervisor checked the installations of flumes' and a sample of the 
readings made from flumes to assure accuracy in measurements. 
The flumes 

l'/See Vol. I, Photo Glossary, Figures 2E £0lJ. 
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,at the mogha with auomatic stage recorders were checked carefully by the
 

chifinvestigator at time of installation 
and periodically during the full
 

weekly warabundi'period. Irrigation evaluation field booklets and maps were
 

,collected daily by the team leaders and all clculations were double checked
 

rnd then entered on special evaluation summary forms. Likewise, all inter

viewschedules were Checked by the team leaders to ascertain if all ques

tions had been answered. 
Caution was taken to see that all schedules,
 

engineering field boOks, maps, etc., 
had proper identifiers including
 

the village site, mogha number, farmervs name, farm unit location and
 

date of the data collection. The individual who was responsible for the
 

data collections wrote his full name on each form turned over to the
 

team leader on a daily basis. 
Two methods were used to ascertain soil
 

moisture deficiencies which were the "feel method" and the gravimetric
 

method. 
These two methods were compared to determine measurement relia

bility. Before leaving a watercourse command area, all data were again
 

checked for accuracy and completeness, labeled, and carefully stored in
 

special metal trunks wich were in the care of a designated individual.
 

B. Validity
 

Metbods used in measurements had previously been tested over a
 

period of time before the survey began. For example, an exploratory study
 

had been previously conducted in the Lahore region of one watercourse for
 

the purpose of testing methodologies in relationship to the interview
 

schedules, all of which were in the Urdu language. 
The following questions
 

had been answered to our satisfaction: 1) are the questions on the
 

subject clear and unambiguous; 2) are the questions tapping something
 

typical in the situation; 3) will the questions be answered by a large
 

enough proportion of the sample farmers to have validity; 
 4) do the
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questions give responses with an expected and.reasonable rsnge'of varlation; 

5) do .the questIons cover, ti phenomena to. be: investigated. The information 
recuived'from respondents was also checked a'aint dependable outsid
 

sources for accuracy. For exmple,.he farmer's reports of land area
 

cultivated,f parcels of land, crop' cultivatcd,-tubewel-l, farn equipment, 

etc., were confirmedby observation of these items or information collected
 

by other investigators such as those mapping fields and farm units.
 

The Revenue Patwaris map was also used for checking accuracy of the data
 

we collected on ownership, field location, size of holding, fragmentation,
 

etc. Tht initial information collected from key informants was also used
 

in the field for cross checks against the Information reported by the sample
 

farmers. When discrepancies were found in the data, these ware further
 

cross-checked with other farmers. 
Daily diariesmaintained by field workers
 
of observations and conversations with farmers often provided information
 

which helped to clarify problematic data reported earlier by farmers in
 

interviews. 
Mileage to institutional services such as markets, banks,
 

etc., 
were checked by 4rivers of the five survey mini-bUs nso. When 

there were problems with the flume measurements due to damage in transport 

other flumes were brought in to check for accuracy and damaged instru

ments were repaired or replaced. Transits and telescopic alidades for 

field surveying were checked daily and corrected if they 
were not accurate.
 

When found out of adjustment the survey work was redone.
 

Farmers' reports of the warabundi schedule were checked several times
 

using groups or panels of farmers. Likewise, farmers' reports of the reg

ulated discharge of moghas was checked externally with-Irrigation Departuent.
 

records.
 

http:exmple,.he
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C. Reliability
 

Anumber of measures were taken to assure a high standard of relia

bity. For example, a 10 percent reliability check was designed into
 

the survey for interview data. In actual practice, 19 percent of all
 

-sample farmers were reinterviewed for selected items by an interviewer
 

other than the field worker who conducted the first interview. The
 

check-recheck results were compared statistically using a reliability
 

coefficient and the results appear in Appendix I, Part B, p. 39.
 

In the reading of flumes, two engineers made individual readings
 

as a check against each other. Likewise, with soil moisture samples the
 

two engineers both made estimates using the two methods described ear

lier. In order to achieve greater accuracy in the topographical survey
 

for all watercourses in the second phase (22 command areas) four readings
 

were taken per bunded unit. In the first phase for 18 watercourses, four
 

shots were taken per sample farmer bunded unit with one shot per bunded
 

unit for nonsample farmers. 
Likewise three soil moisture samples,were taken
 

for each bunded unit and estimated by both the "feel" and the gravimetric
 

methods.
 

A major problem confronted in the Sind Province was that of language.
 

Therefore, only our Sindhi speaking staff could conduct interviews with key
 

informants and sample farmers except in two village sites settled by farm

ers from the Punjab. This slowed the work considerably and interviewers
 

had to return on several occasions to complete missing interviews or com

plete gaps in the data.
 

The field work for this survey required about 20 man years not in

eluding the time of the chief investigator's which was over a man year.
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D. Data Management in the Office 2/
 

Once the data were collected it was again evaluated in 
 the office
 
in Lahore before coding was begun. 
Though care had been taken-in the field,
 
inevitably data gaps were identified an4 some cases of questionable in.
 
formation appeared. 
 In chese cases a team of at least two experienced
 
field workers was sent back to sites in the Punjab and Sind-to complete
 

these data gaps. L1 
field maps were checked against2 data entered in tbe
 
field books and drafters, working for several months, developed new maps.
 
All irrigation evaluations and other data were rechecked and summarized
 

on special forms.
 

The data with all field books, maps, questionnaires and daily diaries
 
were sent to the Colorado State University for further evaluation and
 
reduction. 
Two Pakistanis and one American, proficient in the Urdu lan
guage, prepared the data for coding with the help of a special staff.
 

The period required for coding and analysis of data required 10 man years
 

plus about 2 
man years of the principal investigator's time.
 

The Statistical Package for the Social Sciences computer programs
 
were used for the analysis due to its flexibility and availability of many
 
types of statistical analysis. 
The data, stored on taper in our files,
 
comprises a data bank to which comparative data will be added in the years
 

ahead.
 

VI. LEVELS AND METHODS OF ANAT SES 

The levels of analysis for the survey data from the most specific to
 
the most general were the bunded unit, the farm, the watercourse, 
command
 

area, the village, the cropping region and the climatic zone.
 

12/See Vol. I, Photo Glossary 3L.
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A. The Bunded Unit
 

The bunded unit is the smallestfield,that is irrigated as,a single
 

unit. most of the irrigation evaluations were conducted on inditIdual bunded
 

units, whereas only a small percentage were conducted on a series of bunded
 

units, or were called a block evaluation. In nuost of the cases of block
 

evaluation, the farmer irrigated one plot first, then opened a nakka to an
 

adjacent field and allowed water to irrigate the second field. 
The topographic
 

information on the bunded unit is in two intensities, one elevation shot
 

per bunded,unit in Phase 1 and four shots per bunded unit in Phase 2.

I.
 

The nakka and crop maps (see Appendix IV) contain information on individual
 

bunded units. 
 The bunded unit map indicates the size of the Individual
 

bunded units and the watercourse map indicates the proximity of the main
 

watercourse and branches to the bunded unit. 
The general features map in

'dicated the relationship of all four of the above factors to 
one another
 

on one map. All this information was taken off the maps and tabulated
 

by the office staff. 
Areas were measured using a planimeter.
 

B. The Farm
 

The ownership map was placed on a light table tooverlay the owner

ship boundaries on the crop, bunded unit, 
nakka and topographic maps to
 

provide a tabulacioui of crop acreages, distribution of bunded unit sizes.,
 

nakka count, and elevation differences across the farm parcel. In Phase
 

I of the survey this process was done for each farmer for the ent,*re 4ite,
 

while in Phase 2 this was accomplished for only sample farmr :s. Sample
 

farmer data on crops, nakkas, bunded units, topography and the estimated
 

volume of excavation for leveling that farmers' largest parcel of land
 

was tabulated, coded and entered into the master file for analysis. 
Each
 

farmers' parcel was also measured with a planimeter todetermnipe area of each.
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Questionnaire. data ewr evajajLe. on only a samle farmer basi,
: Irrigation da4a 
 for one or u"ore bued unit pr fi m we.r on.. -wetighted 

the basis of the6gha discharge- and tabolatd on the farm anis in the 

*eterfile as mean alues for appli-a-in, delivery anA farm irrigation
effcieinciei and lois rates a,'percant' loss and cubic 'eet pe'rsecond per 

thousand. . 

C. Watercourse Cduan 

Watercourse maps.were used to delineate watercourse command 
areas for-thel siites which had more than one watercourse. Thia p 

was ,then used as an overlay to separate the farmers' parcels into separate 
wit-rcourses. The watercourse command areas were also used to delineate
 

boundaries-on crop, aad bunded unit maps to permit the tabulation 
of crop -acreages, nmber of nakkas. 
Watercourse command maps were planim
etered 
to obtain area and checked versus the aggregate crop survey totals 

for reliability.-

Farm level soCiO-ccnomic and irrigation data were aggregated to
 

provide watercourse level 
 data.
 

-D.- The Village-


Village level information on nakkas, crops, watercourse leng, h .y
 
farmers parcelso, bunded.unit, and topography were obtained 
merely by7,
 
aggregating :"the Oatercourse 
commad area infomuatio for he11villa 

site~Qn ixof heownersvlp map.i of 1 the farmera 

brotherh~bd "units.were 


1 lhs ownershlp 
delineated to,sho, position relationships. The., 

ot~her fouir "easwereomlicated' by'the presence of SO to 200 farmers and 

c ~te d Minatidu vas- "not Oossl~blo iiith avaible, tilk 'as in Phase 
2. weownersh. _for
weee only svatlke sample farm,. 

ogrtat t :,
g..tcg. co. an area ocio-.lcof%:..c Od..rW- tt d 
'were a"Tegated to producejvI ev data 
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3. The CroppingZone 

Seven -cropping zone sequences were the primary hues for the initial 

coverage'stakrtedby the survey. These thewere kharif/rabi sequence of
 
!crops., Thiee of these were'only represented ncen the ample. Ths 
 -


cases wererice/ifodder, rice/fodder/wheat and fodder/wheat. 
Cotton/wheat
 

occurred'four times in the sample of 16 sites; rice/wheat occurred twice;
 

sugarcane/wheat occurred twice; and mixed cropping and orchard occurred
 

five times. 
 Village level data on crops, nakkas, bunded unIts, topography,
 

watercourse lengths, ownership parcels, and areas were aggregated to obtain
 

cropping zone information.
 

Village level socio-economic data and irrigation data were aggregated
 

within common cropping zones to provide cropping zone level data comparisons,
 
F. The Climatic Re2or 

Four climatic regions in terms of mcisture deficit ranges were
 

delineated. Village level data common 
to a region were aggregated to
 

provide comparison across the regions. 
This was especially done for the
 

sites with a specific cropping zone classification.
 



Part a
 

CcEITS AND ME&SOUES
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Part 	B
 

CONCEPTS AND MEASURES
 

The following,.concepts and measures used in the,:Otudy which require
 
explanation are given below with definitions:
 

1,. 	 Delivery efficie y' ;-d) is defined as the steady state rate of water
 
delivered at the field divided by the steady state rate of water de
livered'at'the watercourse outlet from the canal distributary.
 
It is multiplied by 100 to make it a percentage,value.
 

Ed =discharge at farm outlet 
(Nakka)
discharge at canal outlet (Mogha) x 100
 

la. 	Percentage loss per 1000 feet (% loss rate) is defined as the loss with
 
respect to the mogha discharge divided by the length of watercourae
 
over which the measurement was made expressed in 1000's of feet, multi-
plied times one hundred to make it a percentage.
 

% Loss Rate = Mogha discharge-Nakka discharge x 100
 

Mogha discharge x length
100
 

2. 	Field application efficiency is defined as the average soil moisture
 
deficiency of the root zone moisture storage reserkoir in the field
 
irrigated divided by the total quantity 6f discharge applied to the
 
field outlet.
 

E a 	 soil moisture deficiency in depth of water equivalent
depth of water equivalent of discharge at field outlet x 100
 

3. 	Percent irrigation completion (%C.) is a variable to estimate the degree
 
of under irrigation by a farmer. It is used only for irrigations
 
that were not over irrigations which is the measure for application effi
clency. The %C is the! discharge at the farm outlet divided by the soil.
 
moisture deficiency of the root zone times 100 for the percentage.
 

field dischargeidepth equivalent

%C 	 soil moisture deficieny in depth equivalent x 100
 

4. "Head" and, tail" positions on the watercourse. The watercourse was 
xeasui7ed and demarcated into three equal sections. The "head" is that 
one-third rea .beginning at the distributary outlet and the "tail" 
io'theone-thirdportion:farhest 'fom the'outlet. 

'5. 	 Public sud private tubeeU watercourses..Public -tubeweli,4tercourses 
are those with large delivery public wells; private -tubewell watercourses 
a? thos# where falmers" have installed thc1r own,private tubewells. 
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6. Cronnln-a Int y is defined asI , IIeaIon d. v ' Ie the total acres of crop for hotre ,d4seasons in Acres 	 o .'cr 	 fo 'bo hvi.ed
,by the farm acreage of.,culturabie landI00 for the percentago 'as below: ,t	 
t 

total acres of crops for both seasons 

cultivated acreage .
 

-forthe purposes offather"aad narr 	 this study is. defined..h a aled SJmn 
-- ... as an y far m whiere(or other relative.) use a comonhearth,

share all farm expnse.,. and: income. 

48 ant. 

8. Farm anaement knowledge ndex. This 	index includes eight recomended
farm 	practices for a high yielding wheat variety, Chenab 70. Farmerswere asked to give the recommended range of sowing d*'es, methods of
seedbed preparation, seeding depth, seed rate, nitrogen inputs, phosphorus inputs, and split applications of fertilizer.
 

The following values were used for 'scores.
 

'a. Recommended range of sowing date
 
Does not know 

Knows within 4 days 

= 
= 2 
0
 

Knows correct range 
 = ,4
 

b. Recommended seedbed preparation
 
Local plow

Bullock mouldboard plow

Tractor mouldboard plow 

= 2
 
= 3
 

c. 	Recommended seed depth

Does not know 

Knows within one half inch 

0
1
 

Knows 	correct depth 
 - 4 
d. 	Recommended seeding method
 

-Broadcast 

* 1 

Kera 	 2 
Pora 


=3
 
Automatic 	drill-
 n 4 

e. Recommended level of nitrogen when wheat crop follows cotton
rice 	with or no green manure or organic fertilizer. 

'Less than 75,lbs 
75-99lbs of N 
 -2
 
100-114.5 	 lbs of N, 3 .113 lbs plus 4~ 

f. R.ecommarided: level of' phosphatic fettI4.I&aTre (vith con4itiasexplained 	under: .Leq ' tha.A'i.i , 24 e above).'.b 2 ... ... 

2,15- ,9 Me
0~~ 	 3ppls 
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g. 	Recommended split application of nitrogen fertilizer.
 
No. 
 m0
 
Yes 2
 

'h. Recommended seed rate for late sowing

Less than 40 seer/acre = 1
 
40-49 seer/acre = 2
 
50 seer/acre 
 =4
 

A possible total score of 29 can be achieved by the respondent.
 

/9,. Farm'management utilization index. It is composed of the same items

'as the above farm management knowledge index. Respondents were asked

about 	the extent of use of each item. 
This index has a maximum value
 
of 29. 

10. Adoption of farm technology index. 
This index includes improved tech
nologies and cultural practices which have been incorporated into
the farm operation on a regular basis. 
The following innovations are
given 	a score of one each: 
 Tso high yielding wheat varieties, a high
yielding rice variety, use of pN fertilizer, wheat drill, mouldboard

plow, bullock cultivator, bar harrow, line planting of cotton, rice

seedlings, insecticides for rice, insecticides for cott*on, split applications of nitrogen for wheat, rubber tire, trolley bullock cart, fodder

chopper, and use of tractor. 
The remaining innovations were given the
following values: seedbed preparation with mouldboard plow (1);

and with tractor (2); 
proper depth of seed placement for wheat (2);
and within .5" (1); proper seed rate for wheat (2); and within 8 lbs.
(1); proper level of nitrogen for dwarf wheat (2); and within 15 Ibs,

(1); ownership of tractors or regular rental of tractors for farm
work was scored as one point. A total score of 23 is possible for the
 
adoption index.
 

1i. Access to canal information is 
a measure of the frequency with which
farmers receive information frci 
 the irrigation department about canal
closures for cleaning, repairs, and rationing and about expected seasonal
supplies ef canal water. 
"Usually" recei.ved information is weighted

as 4; 	 "sometimes" weighted as 2; and "never" is weighted as 0. A 
total 	score of 16 is possible.
 

12. Local institutional development initiative index is used as a measure

of the number of the following formal institutions located in the village.
These are given with the weights in parentheses. Boys primary school
(2); girls primary gchool (4); boys middle school (4); girls middle

school (8); boys high school ($3); girls high school (16); post office
(4); fertilizer agency (4); bank (4). 
 A total'score of 54 is possible.
 

13. Institutionaluse Index. 
Farmers were asked to give the names, locations
ofoffice of resldence snd umberof purposeful contacts with 10 localoffi~ials.oragencies. A,Alue of 2 was given for knowledge of the
Offici l ; a valuti olf. iwas 	given for knowledge of the official's

lAocation ?Itues or contacts were assigned as:. 2 for 	1 to 2 contacts,
4,for. 3 to 4mcoptacts, 6,for 5 to.6 contacts, and 8 for more than6 contacts .overa three roth period. Using the above values a score
 
.of:,i0is possilble for a,respondent.
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14. Mass'media exposure index. 
This Lndex is composed of times listened
 
to radio programs, television programs, times read newspapers or magazin
for at least 30 minutes duration over the last week. 
For each of the
 
types of media the following scores are given: none - 0; 1 to 2
times - 2; 3 to 5 times  4; and 6 or more times *W 6. Another measure
of listening to the regular farm radio program was combined with theabove with the following values: none - 0; "yes" *.1; "yes" pluscorrect time of program = 2; "yes" plus time plus knowledge of station" 3; and "yes" plus time, station and knowledge of a program subject
during last week -4. 
 A score of 22 is possible for a respondent,
 

15. Nas. media access'index. 
 This index is combined from the following

items: 
 ownership or listening to the radio; ownership or watching
a TV; obtains newspapers or magazines or reads in village. 
A score
 
of 7 is possible.
 

16. Degree of individual farmer influenc 
 on th p atrcuraer--a score
revealing each farmer's influence relative to that of every otherfarmer on the watercourse. 
The score is obtained by the following

procedures:
 

a. 
A 25 percent sample of farmers on the watercourse ranked all
farmers on the watercourse and assigned a value of 0 
= no in
fluence; 1 - little influence; 2 = some influence; and 4 
= very

muoh influence.
 

b. 
The highest score which a given farmer could potentially obtain
 
is secured by multiplying the value of 4 (the highest score any

single judge can give) by the number of respondent judges in
 
the 25 percent sample.
 

c. The actual influence score obtained by a given farmer was computed simply by summing the judges' scores actually given to each
 
farmer.
 

d. Each farmer influence score is then "normed' 
'is-a-vis all other
 
scores by deriving its percentage value of the potential score.
 

Example: 
 For a farmer to obtain an influence score of zero, all
farmer judges would have to grant zeroes which would sum to
 
zero and be zero percent of the potential score which could have

been obtained if all judges had awarded the value of 4.
 

This method of computing influence scores is also applied to Lira
dar groups.
 

17. Centrality of farmer influence on the watercourse--a second dimen-
Aion of influence/power relationships which reveals what percentage of

all farmers on the watercourse obtained scores of 90+ percent, 80+
percent, 70+ percent, 60+ percent, and 50+percent~of their potentially

highest score. 
This measure reveals something about the centraliza
tion or dispersion of influence/power among watercourse farmers.,
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Conceivably many farmers could be powerful or powerless. 
For ex
ample, a score of 31 in the 80+ percent category means that 31 percent

of all the watercourse-farmers obtained 80 percent or more of their
 
potential influence score. This score is a statement about the power
 
constellation of the watercourse as a whole and cannot be imputed as
 
the property of any individual farmer.
 

18. 	Equality of farmer influence on the watercourse--a third dimension of
 
farmer power/influence relationships which reveals what percentage

of watercourse farmers, proceeding downward from the top of an influ
ence score, frequency distribution, it takes to account for 50 percent

of the sum ofrall the influence/power scores attributed by the sample

of judges to all farmers. The equality ratio reveals the extent to
 
which power/influence is distributed equally or unequally among water
course farmers. If power/influence is exactly equal in distribution,
 
then it will take 50 percent of all watercourse farmers to account
 
for 50 percent of the sum of all farmer scores. For example, if the
 
concentration score is 10 then it means that it only takes the top

ten percent of the influentials to account for 50 percent of the total
 
influence--a highly unequal power distribution.
 

The concentration value is a statement about the power constellation
 
of the network of farmers on the watercourse as a whole and cannot be
 
imputed as the property of any individual farmer.
 

19. 	Biradari Boundedness Index.
 

Farmers were asked as 
to whether they would request assistance from a
 
nonbiradari member with respect to the following:
 

1. Farming problems
 

2. Watercourse cleaning problems
 

3. Water theft problems
 

4. Going to petition the Subdivisional Of f1&-(f~nA 

5. Going to petition the Overseer
 

6. Going to petition the patwari
 

7. Trading water
 

8. Borrowing tools or implements
 

9. Borrowing money
 

10. 	 Putting in a joint tubewell
 

11. 	 Hiring a tractor 
Items were weighted equally. A farmer who indicated that he ould 

not go beyond :hs biradari for .any Item would'score 100% on t1i bira
darl 	boundiness Index. A farmer who would go beyond his biradarl on 
all items Would scorezero. percent. 



20. 	 Irrigation Responsibility Index. 
Farmers were observed byengineers
on the research team as farmers irrigated their basins for a full turn.
The.irrigation behavior of farmers was unobtrus velyrecorded and score 
were 	allocated, to the 	195 farmers on-,whilch data was gathered as fol-' 
lows:
 

Points
1. 	Inspects for leaks in close proximity to basin

2. 	Stays in field:during irrigation, 

1
 
1
3.. Makes repairs along watercourse 	 2
4. 	More than irrigates .:(one n basin;. orone more 

repairing watercojree leaks)2
5. Inspection of vatercour e'all-the 	 ; 2 

to th % oh
 
TOTAI 8 

21. 	 Topographic elevation difference. 
Maximum elevation difference
 
across farmers largest parcel, in feet.
 

A measure of topographic relief"across a farm.
 

22. 	 Volume of land leveling needed
 

Product of 1/8 times the maximum elevation difference across farmers
largest parcel (feet) times the size of that parcel in acres equals
the acre feet of soil required to move to bring that largest farm
 
parcel to dead level.
 

V 	 1/8 (A H) (Area) in acre feet. 

23. 	 Watercourse slope
 

Elevation of bed of mogha minus elevation of bed of watercourse at
 
nakka 	divided by the distance between two points.
 

A dimensionless number which can be positive (slope toward nakka)
or negative (slope away from nakka down to mogha) should be in the
 
range
 
Min- .0003 to .0010 = max 

siltation 
 erosion. 

.24. Newweighted E& 

We41hted -mean application efficie,. in,,cludes, . under .irri,100,

Patl.ons we~ghted on the'basin size "elevated-farmer, level, variable.
 

25. 	NewweightedXC  rene Irriation WatermeAuacy
 

New welghted percent cdipletion does not 
 include the over irrigation 
Where X>10
> j 

26.' Adlustedmnujs/scre

tieof ir;iaatim 60 
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27. 	 Weighted SMD 

Weighted mean SMD weighted on the size of the basin unit. 

2' 	 New weighted mean - Farm Delivery Efficiency 

Farm delivery efficiency weighted on the'time duration of each evalu
tion - farmer level 

29. 	 NeW W4gbhted mean - Farm Efficiency 

Farm irrigatIon efficiency weighted on the time duration of each
 
evaluation.
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APPENDIX I 

Part C 

TEST-RE-TEST RELIABILITY. OF SELECTED ,MFAq.TIVq 



Appendix I 

TEST RE-TEST RELIABILITY CF SELECTED MEASURES
 

Pearson Product- % of Sample 
Moment Correlation Re-Tested'item N r 

Total Acres Owned 
 75 .996 19.3
 

Acres Cultivated This Watercourse 76 .978 19.6 

Cropping Intensity (Kharif + Rabi) 
 74 .814 19.1
 

Nitrogen Fertilizer Applied to Wheat 
 73 .680 18.8
 

Wheat Yields (Maunds/Acre) 
 69 .840 17.8
 

Trading Full Irrigation Turns
 
(Rabi + Kharif) 74 
 .926 19.1
 

Nitrogen Fertilizer Applied to Berseem. 
 74 .686 19.1
 

Availability of Inorganic Fertilizer 
 74 ,74* 19.1 

Percent Increase in Wheat Yields 
 75 .926 19.3
 

Percent Increase in Wheat Acreage 
 72 .846 18.6
 

Availability of Credit for Fertilizer 
 70 .77* 17.1
 

* Value represents, not an r coefficient, but a simple percentage of the re-test 
items identical in value to the original values. This procedure is necessitated
 
by virtue of the type cf nominal data gathered for these two items.
 



Sum r of difrne in pretco in tnsAppendix I :::Sumiary Of differences in percent :cropping intensity for major crops between crop survey and farmers' reports.Type command eas Number No. of (-
0 I % (%)area, village saple Whea (%)
of of .sample Wheat Sug~r"F.A "%)
I Rice
with number of crop farm Cotton Sugarcane Foder Polvculturefarm crop farmer crop f&rmer crop farmer 

ov t 
crop farmer crop farmer crop farmerwatercourses isurvelunits units survey report surveyre rt surve report survey report survey report surveyPerennial report 

101-1,2 R/K 
 88 15 NA 41.4 NA 
 2.9 NA 
 2.4 24.2 23.8 12.2 
 21.8* NA 20.7102-1 
 R/K 34 9 
 NA 47.5 0 1.8 NA 59.5 1.7 14.5* 12.3 174103-1 4.2 14.2'R 17 16 73.4 57.4' 0 7.3' NA 12.0 0.9104-1.2.3 j R 22 30 
3.6 11.6 24.2' 0 9.1'48.4 36.8. NA 19.2 NA 0.2 0.6 1.7 30.5 42.2'106-1 2.8 3.3R 51 12 41.5 45.0 NA 10.3 NA 11.1 7.8 11.5 8.6 19.4*107-1,2,3 8.3 4.8K 424 55 NA 53.0 .1.4 0.6 31.4 41.0' 10.7 11.0 32.0 18.7'109-1,2 1.7 18.3'R 46 14 27.7 24.3 NA 2.1 NA 9.1 11.6 24.8'* 12.8 15.2110-1,2,3 20.4 57.4.X -107 20 NA 57.9 51.5 65.0* 0.7 0.1 5.0 3.9 7.0 3.9 0.1 0.4

112-1,12,3 R NA 34 33.9 56.8 NA 0.2 NA 31.5 7.3 7.5113-1,2,S R 8.1 9.0 2.5 0.8NA 26 26.6 28.1 NA 0.9 NA 2.5 20.2 23.3 16.7 19.3 9.7 13.6L16-1,2.3,49onperennial R NA 26 17.1 32.4 NA 86.5 NAK. 0 0 0 38.1' 46.9* 1.7 0 

L0S-1 5.K 36 8 NA 31.8 22.3 21.7 4.1 6.2 12.8 16.2 18.7 22.1 5 4.8L08-1 x 28 9 NA 22.7 5.3 5.6 10.3 7.9 12.3 15.8 19.1 14.7 3.2Lll-1,2 0.9R UA 24 41.3 41.7 NA 8.0 NA 5.9 1.6 3.7 8.4 9.9 28.9 43.5*114-1,2,3,4 R NA 38 39.2 42.1 NA 1.1 NA 31.5 1.0 0.4 13.6 14.0115-1,2,3,4,5,6 3.3 5.3R NA 39 36.9 48.8 NA | 3.8 NA 9,6 2.2 2.9 57 7.7 6.1 9.8 
*More t-han 5% difference between crop survey and farmer's report.
**Season of crops mapped in field.MA indicates absence of crops in fields during season the survey was conducted. 
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APPENDIX I
 

Part D
 

-RESEARCH SCHEDULES
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SCHEDULE I 

PAKISTAN WATERCOURSE SURVEY
 

Schedule I: Photographic documentation, location factors and infor4to
from key informants.
 

Note: 
 After the.purpose of the survey has been -roperly -explaIR• -llag. le.. r... .permission has been granted the Im 
4 to 

with 	 glllksinterested village :leaders make a valking tour of the water
course Eros the .ogha outletproblems. Also 	 to the last far to49cumspt, wl ablouse this time to gain general information about :the watercourse and the village. 

A. Document the following problems with photographs.
 

1.' Mogha outlet
2. Watercourse alignment

3. Silt maunds and sedimentation
 
4. Ponds in watercourse area for animals
 
5. Grass and trees along watercourse
 
6. Watercourse outlets
 
7. Evidences of,,waterloggin and salinity

8. Crop stands and plant po ulatlon
 
9. Unlevel fields
 

10. 
Size of 	some fields
11. Elevation of watercours, in relationship to fields 
12. Dead storage

13. spills and leaks
 
14. Tubevells and jhallars

15. Farmers' Irrigation behaviors,
 

,Note: 	If documentation of physical conditions is not completed on this
reconnaissance complete the work later in the week.
 

B. Location factors
 

Determine the distance from the village to the following institutional
services and enter the miles below: 
 (Use odometer of vehicle if possible.)

Miles.


Instittional 	 -Miles
Services 
 fro Institutional
Services 
 from
 
1. Paved road . Schools2. Uiayistatio na. Boys primary 

4. 4TownTow o t c.B 	

_ 

or-city mdlb. Girls primary
5. Market centers C Girls middle - -

b'-	 !, Boys hilh
 
C. ,, 	 f. Girls hi __ 7,,++
Post office-., = 
-
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Miles 
 Miles
 
Institutional-Services from Int'itutional-Sertces 
 i-rom 

.8. 'Police post-'. 14. Field asi'tt ': 
siHeaIth -center 	 residence


10. 	 'Fertilizer agency 15. Land and revenue 
11. 	 Agricultural patwari
 

assistant's ,office 16. Canal patwari

12. 	 Agricultural assis- 17. Canal
 

. tant' 3residence 18. .Canal pansal nawees
13. 	 "Pie~dassistant's 19. Canal overseer
 

office:..
 

C. Choice of key informant
 

Note to interviewer: A key informant is selected initially for general in
formation about several aspects of the village and the watercourse.
 
You should keep inmind the following criteria in the selection of
 
four or five key informants.
 

*-Individuals who have had long residence in the village and are knowl
edgeable about the village and the watercourses.
 

**Persons who are leaders of caste, brotherhood or other predominant
 
social groups in the village.
 

"'Village numbardars or leading chaudreys.
 

-If there are minority groups in the village consider the reported
 
leader.
 

.Ifsharpefactions exist in the village attempt to choose a leader
 
from each group.
 

1. Information about key informant
 

a. Name son of
 

'b. Caste group__---

c. Brotherhood group_
 

d. Major reason he was chosi 
as key informant
 

2, Ask the key informant to give the following officials' names and their
 

offites.
 

a Agricultural assistant
 

ba seld _ _ _ __
 aistant_ _ 

Dvelokent assistant (if any)___ _______________ 

Agricultural ensineer (if any)_ _ _ _ _ 
 _
 

c 
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a. Tuba.lJ . in ., j'.v.te ____...u .. DI..l_
village;
 

b. 
Iype varab U4 kutcha 
 u l _rer_
 

Typer analic.,, ht ysYm teennspia sl waer
 

:We was pal.a rhbianpsad? eref?
 

caa st sed? 

gNMaorit of 
 seotlersncatero wha areas?________________
 
Refugees: only.i:.
1hi s vllae ad u ofloas , 

Il?__________ 

h., Number of mosques in Village,and ames.; ,,:,: 

leader, of each:. 

pA
ate groups cognised Leades i 

r2) 
- -...rC .. 

3) ~ -, 

4) 

.....
ii . .. , :- , .,' t, :" r
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Descrb. function of comittee- and.,officers 

4. Information about watercourse cleaning: 

a. 
Eptimated times the-main watercourse cleaned per year
 

;b. Last date the laainwatercourse was cleaned
 

c. 
From the mogha, how much of the watercourse is cleaned collectively

(number of squares of land)
 

d. Estimated number of farmers who collectively clean watercourse

main____ 

e. Estimated hours and days required for a cleaning

f. 1hat sections are cleaned by separate groups. T'escribe groups and
draw a rough map-demarcating the areas each groap cleans. (If
there are stipulated karams per unit of water (hour or phar) state
this.) 



1 

g. 	Usual Practice; '.!hserdtn# vaterf inttro .~ 

1) 	To have mogha enlarged
 

2)/ 	Gving of fasalana
 

To whom Usual rate ________ 

3) Ways to reduce ablana payments. (Describe) 

4) Payments to gate keeper on minor -canals. 
5), When there is stealing of water what santon.are applied. 

.(escribe) . 

6) 	Methods of stopping water thefts.
 

h. 	Determine from the key,informant his degree of satisfaction with
 
usual watercourse,cleanings,
 

Good_ .. 
 Somewhat Poor
 
i. 	Is the cleaning of the main watercourse regular or not?
 

Yes " -Somewhat _ _ No,__ _______
 _ 


J. 	 Whc usually calls watercourse members for 	cleaning? 

k. 	 lhat fines for watercourse mmbers who do no.t participate in eleaninj 

None , 
 Some Type Cif fine_ _ _ 
Who usually applies;.ithet sanction or fine? 

If there are 8anctioRs applied for nonpartictpattonin operating' 
 -
(raising funds, repair., malntenance, etc.) schools and mosques

describe. 	 ue 

W) 	School
 

2) 	Mosque
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Who,can escape frOm these sanctions or to whom ,do they not apply?, 

None Brotherhood/caste. Size 6f land holding
 

Brotherho;od groups 
 Recognized leaders
 

1) 

2) C, 

3)
 

4)
 

5)
 

m.,- If any,watercourse committee for cleaning and/6r settling water
 
,disputes, give names of members with caste and brotherhood. (Use
 
.your code for caste and brotherhood.) Describe location of each
 

-..w.aercourse. 

Name S/0 Caste Brotherhood
 

WC#l Committee 

2. 
3.
 
4.
 

WC#2
 
2.
 
1.•
 

3.
 
4.
 
5.:
 

WqC#3 

1.
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Name SOte 

ra 

2. 
3. 
4. 
5'. 
n. 

o, 

ame of wandara, If any__ _ _ 

Estimated.population of village_ 

Separate households 

_ 

__ _ _ 

_ _ _ 

Individuals 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

P. Names of numbardars, caste and brotherhood 

q. Estimated squares of land in village 

r., Mosque committee members 

Mosque #1 

i) 

2)3) 

1) 

2) 

#3) 

1) 

2) 

. 

4) 3) 3)
4) 4) 4)5) 5) 5)(If more than three mosques use blank pages.)
Other committees in village, if any, and members 

Committee (name)______ 
Colttee (nameY." 

2) 
3) 
4) 
5) 

2) 
3) 
4) 
5) 
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15.
nfluence in the village
 

a) 	If there aremajor village disputes leading,to fights or clashes
 
who usually callsethe police?
 

b) What individuals have the best linkages and most influence with
 
the following officials?
 

Official Names of villagers (use code number
 

for names from warabundi Vist)
 

Police ___TI__
 

Canal SDO
 

Canal overseer
 

Canal zilladar
 

Canal patwarl
 

Revenue patwari
 

Pansal nawees
 

6. Usual practices related to mosque and school.
 

a) Number of What brotherhood/caste groups participate
 
(use code), 

Mosques. 

Schools 

b) Presence or absence of conmttees for 

Mosque School
 

c) Methodt for collecting funds for
 

,qMosque____'I__"
 

School ___ __ __ __ _ __ _ 

d) Wio collets funds fo. 

Name: Caixte/brotherhood Me ~ 
'' nd hol 

(ces) 
g. 

Morique 

School. 



0-1 htgroups jg14 

NaeCastie/brot~ihrbod Ag ~dd 

Mosque, 

scholI,______ 
_ 
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SCHEDULE II
 

COHESION AND CONFLICT
 

1. Ask each sampl4O farmer chosen to estimate the degree of influence
 
all'ot-her waterc6use members have in relationshin -n .,ira4nna
•abcut cleaning and maintenance.
 

Response: None - 0 
Very little I1 

Some 2 
Much 4 

Enter response by each member's name in the grid.
 

Names of all watercou'rse members
 
0 2 43 5 6 7 8 i9 1O1ll2[ 14 1l62 

'25%.-- - - -

sample.... 
_ 

farmers 
M0
 

Names
 

1
 

4 

5 

6
 

+T- V. 
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2. Of the following individu~sl and groups how would you estimate theirdegree. of influence over *tercourse cleaning? (Enter response ingrid below: None -. O; vo$y, little1;, some -.2; much= 4) 

25% l231" 23Caste 
sample , 3 15 91 
farmers' 
names 

j . . 0 

.1
 

2 " 

3
 
I A 

4 

6 

7 i 

3. Of the following individuals and groups how would you estimate their
degree of influence in helping settle disputes? (None =.0; very
little = 1;,some 
= 2; much - 4) Enter below in grid at proper place
 

25% 0 Caste - Brotherhoods" " 0 1 2 3 4 1l .2 3 4 5 6 7 8 9
sample ,

farmers!' 
 V "a ,.u 

names k
 

. k +'-4i. 

2 - 

4 

a, . . 
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4. 
From whom do you usually seek advice or assistance for the following

matters? 
 (To 	be placed on matrix).
 

a. 	Farming'matters
 

b. 	Watercourse cleaning
 

c. 	Canal water thefts
 

d. 	To accompany you on important visit to SDO canals
 

e. 	Borrowing money
 

f. 	To accompany you on visit to oversee canals
 

g. 	To accompany you on canal patwari
 

h. 	To accompany you to land revenue patwari
 

i. 	To visit pansal nawees
 

J. 	Trading irrigatidn turns
 

k. 	Advice about farming
 

1. 	"Wangar" or "seri" relationships
 

m. 	Problems with watercourse committee, if any
 

n. 	Mosque mattere
 
At which mosque do you pray?
 

(Note) 
Be sure to record the name given and his father's as well as
 
caste and brotherhood. (For each village a caste code should be
developed. Example, Arian = 
A; Kumbo = K, etc. Likewise a brother
hood code must be used. Example for listing of a name: Mohd. Ali
 
S/O 	Barkat Ali; (A) (BD) where A is the caste and BD is code for
 
brotherhood.
 

5. 	Other information about cohesion and cooperation.
 

a. 	Mosque
 

1) 	At which do you say prayers?
 

2) 	What methodsareused to support the mosque? (describe)
 

3) What methods are used to convince those who are unwilling tc
 
contribute? ..(describe)
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b. 	School
 

1) 	What methods are used to support the school? (4escribe)
 

2) 	What methods are used to convince those who are unwilling
 
to contribute? (describe)
 

c. 
(With) what groups (c&'ste, brotherhood, "party") would you not
 

1) Seek a marriage relationship,
 

2) Invite to celebrate
 
Circumcision ceremony
 

Birth of a son
 

Other family ceremonies
 

6. 	Conflict intensity, etc.
 

a. 
Describe any major conflicts in the past five years which have
 
taken place in the village?
 

Type conflict 
L a land 
W - women 
M money 
P - property 

Intensity* 
F - fight 
VF  village 

fight 
P - police 

Between 
what 
groups 
(write 
in) 

Year 
begun/ 

finished 
(dates) 

Degree 
Resolution 

None 
Some 
Full 

Agency for 
Resolution 

CC - court 
case, 

M murder 

1. 

2. 

3. 

4.
 

5.
 

*None; verbal dispute; hooka pawnee bund5 
sporadic fighting; frequent fighting;
 
murder/killing.'
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SCHEDULE III 

FARMER INTERVIEW SCHEDULE 

Interviewer,.,
 

Farmer's Name 	 son of_ 

Respondent'8 ]rotherhood 	 Tubewell Farm
 

Type TW -Size Tractor
 

,Canal Type: Perennial Nonperennial Uncowmanded
 

I. 	Personal Characteristics of Respondent:
 

a. Residence: 1. in village abadi 2. on farm land
 

3. other ( 	 ) 
b. Age at last birthday
 

c. 	Education: 1. Years completed formal schooling_

2. 	Literate Nonliterate
 

Education of family members using ane chula
 

a. 	No. in family
 

b. 	No. in family under 6 years
 

c. 	No. 6 years and over with some education
 

d. 	No. with some primary education
 

e. 	No. with some middle education
 

f. 	No. wfth matric education
 

g. 	No. Matric pass FA pass
 

BA/BS pass
 

d. 	Type farming:
 

1. 	Full t~me 2. Part-time 3. Joint
 

4. 	No. and names of persons in joint farming_ 

5. 	 If part-time farming, type of other business 

6. 	History of any nonfarm business/occupaton?____yes o
 

a. 	Type of nonfarm business, etc.
 
years
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I: 	Land Use Patterns (center on map of holdiugs also)

Item----
 asV i other C In other TOTAL 

il'Total 	acres oi6ed village ,-Vil'age
I. 
 -	 1. ... ________.. 

2. 	Located in Square 2. 2. 
 2.>... 
3. 	 Total acres,

Nonculturiabl . .___3-aArea 	buildings a. 
 a. 	 aI
b.Aapra/sanddunes: b4,1, 	 -a.____ 

c.Oth er 	 b._b. .b._____________
: c.__ _ c.__ _ __ c.
 c,
_ _ _ __,_ _ 

4. 	Total culturable -
oland.6ned .
 4,..... .
 .
 

5. 	Land rented
 
frcunthers . 5. 7 5. .
 

6. Land rented
 
toothers 
 ' 	 6. 6. 6. 6.
 

7.' 	Total acres
 
self-cultivated 
 7. 
 7., 
 7. 
 7,
 

8. 	If cash tenant or contractor state which 
 Rent/acre
 
9. If 	share tenant? yes 
 no _ 	 State tenant's share of-'
 

a. Abiana b. TW water 
c 	. Land Revenue d. Seed
 

e. 
Fertilizerf. Insecticdesj__. 
 Tractor 	hire
 
h. Share of: crop 
 .
 Share of fodder for tenant's'animals
 

10. 
If 	Rhare tenant, cash tenant, or contractor: Reside 
ofowner
 

Residence of manager
 

11. 	 Fragmentation of holdings:,
 

Place No. of Parcels .LdinSures TOTAACRES.
 

a. 	Along same WC 
 ____-_ 

b.: In 	 same village 
'
 

other WC 

C, .In 	other villages -___:_..... -___...... 

d. 	 TOTAL :.......
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12.-	 croppi pat.! /t!!it y. t ue gid, nteirops, area', in gadi'idns,i.' wlslot",.. ).(A i divided ipto Unts 
ofone acre'is to be used. This 'is, on a-separate shoot ~ 

...From .a C a 

'1)Cro"ping intensity: :'Total acres, utililzed bi/lharif x 100, 

'"Total 
 cultivated area in acres_ 

2) Land use intensity: Total acres utilized for Rabi/Kharif x 100 -

Total land in cultivation, fallow, wastelands, 
.lan d i n b u i l d ing s - . ............ .... . ..... 

b "Crop rotat.lons: "(Go to selected fields with farmers and ask what crops 
were cultivated in each of four different seasons.) 

Fields Season 1 Season 2 Season 3 Season 4
 
(Write in year,•season)
 

3.'
 

4.
 

"c. 	Ask farmers: What are the major factors which help you decide what
 
cash crops to cultivate:
 

1. Price 2. Water availability 3. Rain
 

4. Tradition 5. 'Other (write in).,
 

d. What was the major factor in your decision to rultivate?
 

acres of wheat of rice acres of fodder
 

of SC this year? (Write reasons'he gives.) Enter the acres
 
for each crop from the cropping grid.)
 

e. 
Do you have any idea of the canal wair suoply'thts aeauon before'
 

cultivting crops? , very poer
 

From 	whe.e did you gt your Information?
 
7 i .	 < 



-- 

.. . ,.-. . j>; , + +,... . 

... ... ... ..(Ruteifrom thecropgrid cr )D.,, it4 "uI*
otii, of 4aih

croo'belov.) 

l~Wheat________ . _ ',__ 

3., Coov 

4. Fodder 

5. 'Sugarcane~ 

6. Other~ 

7. Other_______ 

III. Avai]~gb±1ity, of Inputs, Credit and(Availability Code... Easily, 
Sourceseof (creditE, Not easily g ;: t le-,aila

N 

M 

Availability Availability ---- SourceCreditinput." credit 'Self shop. Fr~ed/i}(]i ~~~.. '....".... cvt........... ......
oreach input 
- - _- _ - and items): ? , i . . _, " ! ;; . , , ".+..~ ; ,+ +.' ":.'I. > +'._• ., +Q. I+< 
- .+.+.,.... . .. . :.. +. .. u + ;i ;i ' . *' +++. . .'*. - ++- ..... ....... '...
L Fertilizer 

N 
':,* ".'+.','.• . +' +.+ .,- " ,.+ .*- i 5 . .+, < +=+ ... -+/ \ + - ''*2. Seed 

+ 

~
 

30 TW ,a. .
 .. . -  . 

4. Isecticides 
-

5. Other- -u---
-

O .hor . ....-redit 

Bolt~locks 

2 L4dm*lpvel ing 
~1~T. 

3."Tractor cultivating - , 0 7., : 

, J L4 . j-I. \.1 . 



IV., Ultlted ields: for aelected crops apd fertil zer use,. 
Se-lected,, rps ,

1W frm heat Cotton S. Camne Rice Fodder Other;
 

c' Knd',p~ments 

.++6+ Barber 
. 

_ _ _7A.:++++,++ .,+ : : _ +_ __......_ ...............
2. Wiinoinowin 
3. Cartage __"___ __ 

4. nt r__ ___"a"_+ . . _ _"-____ 

5 'Lohar __ ___ ___ 

. Fasalana - . 

.....................
r 

2. Fert liutsA r
 

.g
e '...Sb . . . .... ..a. 


0lin .:S' *tnt to
C4, +I ti 6f• "'An T a d -c.Urea bags +' - . 11.i:':+O~e a:: .. -Si~ r ) ,, "" ,": 


d. DAP bags- ::; ' :d -u-H m +" 


fit T.V ba 

SO bags .... ., ___nt I _____ 

Carts uuue 

aetu ttnt igtv 

Atap tn T* d I NPK, and Y 
Uioo rules, e~ Autnouble-6heckm~mou n t" 



_______ 

_____ 

WA, 4RCOUMEBSURVEY SC"BDt$L 
 IV, 

Irrgaio 
 'bied 	 €aoperad t 1*.Irriat~u a4 5optio&- bkotors; patteof cooperation andlutiUlio.,of tnitttuti."4i 	5Otyr.s 

1Fawrer name, 
 Son of__________
 

Persn
... cr on:
.. .. lend owne~i.' ti, : Ln,l d Owned on WCp __ _ 

Oweneprcuitivator 
 Land cultivated
4 'dd 
eraon 	 . .cum-tenant
watercourse________
 

2. -Land' w~ae~~atercourse 

acres on taaLandl 'cted,o ap at: 
acres n m.dle _....
 

,, -1	 -, 

acres nearermoWh 
I..Irriton schedul:
 

2. Turn start art _ _ __Ends at, ______.. ..
-3.Day of week, onJhla'cekt aei~sm)__________ 

4.T6 on jhallar, A daysae n
 
.. ... turn on. araupo± Ve changed?. 
 __'a .tt
.


7ear.___ lai 	 t ti0'o. 
years,. 
 last five yeit-e? 

6.f urn: run dry?
 
~a tattun b. Cnaetat
 

II.. Tring'- BUYng of Water v 

TimsL in' T~aei n
.. last . rl.last.Rabi.. utstia11ywith whom/Rel.
 

1.Li
."Trad.Part turn 

. I 

. Trade fu turn
 

L3 Trade,TWwater 
 . 

4 !6ade cat vater Ito vWater, 

6 1Sought TVe vat#r,. 	 w .
 

ft u g c O U S w a t e 
' 


7~~~~~ ~~e ___ 
larn~t 

2 
77' -~ . 

C. 	 t " t. chi or',~,'.,' tj, 

2.*CC# 



__ _ _ __ ___ _ _ __ __ _ _ 

V. Reputational Index: Power atructre-leadersh p patterns
 
Neft 'thr e indiidua on th*a tercourse with e ot influence:
 

Nazi - ..
 

21.
 
bSe. p g " v . .. ..-.;. I',6 "'i :,i 

2are a kdowldge, about water use A darequ rements
 
-' What are major sources gater losses onthiswatercourse?
 

a. Apperand ek-siossolve__How 


1b.. Seepage_____3,. _ _ .__ _ __ _ _: 

- c. Water standing in ditches
 

d.Vegetative growth on canals
 

e..Unlevel fields-. ____ 

f. Evaporation" ___..._
 

g. Silt _____ 

h. (Other) C____._-_
 

*Have farmer rank-three most
t Important by entering I, II, III
2.. How doo rogdecid
when to irrigate a partnicular fie1o
 

a. Date triwn last irrigation______ 

b.;*I
FAppearance of 'soil surface___________
 

c Appiearance of'plants (al_. • ".. ..
 

d. :Size of pants ______ 

e. Examination of, pub-surface. soil (diggin~down)________ 
f.~henwat~r comes_______
 

g.'Guess-work 0
 

* h~ '-Cods
will _______ 

i. Don't kr~ow _______ 

J. Other A 

*have farmer rank most Pa~portant by entering" Iii It, III,
 
,A:...Ass,, IM,yoiu have ioLfficif~nt vater for irrigatior.,4Qf the folloigcos
 

-ml~any tia kos, d ~p pl? -Howmany ,q you uisually, apply'

viithinsufficient *water? #(W:and' cinal)_. *\ 

r j~pjV'6r, a'ason' Optiw No'. t o Usal pl oo-riai 

* calZ- i~beat *~.!L. 

L%.w i . _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __-7 

h . N a a d e _ _ _ 



-- 

VI. 


1. 

4. 

5. 
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4. 	 Amounts of water toapply' per, irgtirn • . .	 C n yI; ha. ..-. u. 
a 'apl perou 	 ,bput how *uch Vater you try _to,

sfigtour 
erInches. Why?


How do:, you knovwhen you have applied enough water' to' fieldan irrigation? , Tht, is when it is time 8tOtP 	
fc 

the 	water? 

.l)Whencoverswater all 'of the igh spotsi _-_______ 

.. ,2)When.,water :.reaties the far 	borde.3)Wlin Yater "appears, to bi e ta l i On4)Certai numberjb minutesrp de p on fiel_______ 

S5) (Other) 
c. 	 In this picture a.e four cotton plants showing 4 'stages of growtPlease tell me if you 	would apply more, less or same water inanirrigatio nat each stage of growti? 

l)-oedIn 	 Mo*'e Less, Nonelaag',4 
2), Square stage/June

3) Boll formation/August 
 -
4) Bolls fully formed/September
 

Why 	do you give these answers?... 
When is the mot,'important stage to apply water to wheat?
 

1 	 Can you ,ell me how plants "drink. water? 
e. 	How diep °es the moisture go when you 
apply a 5 inch irrigationl
 
. 'What depths would you estimate the fol3+wing roots of crops grow
 

down into the soil?
 
l) iton .ftin.
" 
 .) 	Sugarcane 
 ft/in.
 

2) Wheat 
 . ft/in. 5) Berseem _ _ ft/in.
 
3) Rice ___________ft/in. 


-

g. 	Wich crops consume more water for a complete crop season?- . . 

Wheat or cotton_- Cotton or Berseem
 
,anyou tell..... if you. everget advance information,.on the following

activitis?
 

Activities,. 9Nver Sometimes 
 Often Source..
 

Closure, of main 'canal 
for-,repairs. 

.,-Scb,'.du
rtio 1:of ce. . 
r a.o nd b y P aiali '. 

Nticei in:advance for'*-
M ~al e t. nn'a o 	 .~ _ _ _ _ . _ _ _ __ _-4.,,.K'ot4Cgof seasonal + 

eXpkcted vrol'Me 


http:information,.on
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VIII. Would you consider that you; fields are suf clently level ,now?
 

When was the last time you used a krah or tractor blade for leveling: 
your land?_______________________________ 

How oten do you have to level your land?> aftet, one crop 
___________after two crops. 
_______o.. nce -a year 
____________once two years 

'Do you.get the poperation of other farmers and teams to level? 

IX. 	Which, systemiwould youprefer for the distribution of canal-water on 
your watercourse? -


1. Pucca warabundi why?
 
2. Kutcha warabundi wy
Oil?___ 

3. :Present system supplemented by a .cooperative TW
 
4. WC purchase of water at mogha on volume and distribute it? 
5. Demand system when crops need water_ 

X	Will you cooperate with other members of watercourse in building a
 
pucca watercourse here? How should farmers best organize for this?
 

Who would be your local leaders? Name three: 1, .....
 
2. __ _ _ _ _ _ _ _ 

3. 
X1. 	Purchase of water for Rabi l9/3-74 and Kharif 1975.
 

Source : TypeTW Size TW Hours for Rabi for Khatif Rate/hr.
 

1. .-	 

4. Canal water
 
Ir Solutions to Water Proble - .
 

-Farmerls reports oc ways to 
Problem solve problem . 

1. Someone steals.your: water 	 __.__-____' 

• 2v Fk1se entry ''in Khasrah. 	 _______________:____"__'- _ 

.3. 	Request :for increased fasalana _ 

4. Canal officers say mogia too large;
want 	 to add a brick to decrease outlet .... 

. Forgiveness of+part of aiana
 

6. 
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XII.. noption:Beh.iorg 
of Farmers and Ins 
tutiona-1 Service
 

'a. 

Inovations 

Chenabs 0 wheat-

Knoe4ge- Source Trial Source Adoption Source 

*. SA 4,2 ""eat, 

¢c.:. proVed rice,- md ved 'B4*lni 
- .. . 

.Iproe Bjra -

e. Line planting 
rice 

f. Line plantin 
cotton 

Spraying rice, -

Iit. Sprayin cotton 
DAP Phosphorus " 

--

J. Rabi drill. 

k Ridging sugarcane 
2. Farmer's Utilization of Improved Technologies for HYV Wheat 

a.HYV. whe t . desi wheat______ 
b. Correct,sowing dates of HYV wheat 
 dates
 
c. Speedbed prepi-ation: 'ractor,

d.epafee :Raja hul desi hul1
DepthofHYV 
 wheat
e. Seed " method: desi wheat , oKeria roa, 
 Rabi dril 
f
. Seed rate _ .._.. _ _d .. g. Split:fertilizer application wheat: 
 . one appli.O 
 more

h. 
MoUnt o nitrogen/acre HYV wheat:, 
 bags ,Iitype


:DAP or phsphorus
.- L bags 

Use of Improed Implemnt 

ep.
 
and'Source
 

3 ofarirly 
Borrows Rents Rat.. 

a. Culttvator 

c -.-Mbi drill r 
d. Tractow-plo.O . 

-e.Trolley/tractor 

1. Thresher . 

5.Tubeoe l 
' -h l blade',..tra.t.r. 


leveling.or
.
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4. 	Knowledge of Recomended Practtces for HYV Wheat Janab 70; 

a. 	Correct range of,'datea for sowlng (respon3e) 
:b.Depth of ,'eeding' inches depth, Seeding method__________ 

_c.-	 Nitrogen peracre .when no green .manure, farmyard manure, no city 
waste used-and'following cotton, maize, or paddy bags... type 

AmoUnth 	 phosphorus/acred 	 6, 'of !DAP or I bags, type 

e. 	 Seed rate if sown late seer/acre 

f.F 	 Method sowing__ _._ _.__ _ 

g. 	 Split applications of nitrogen 

xiv. coamunicati-on 

I. Urban-Orientation:
 

a-Trips to.,arket, towns or cities last three months.
 

b. 	Feinily member's trips to towas or cities last three monhs.
 

Family members'workingc, 	 ' in toi-ns or 
cities but reside in village 	 number
 

d. 	Family members reside in town number
 

2. 	Mass Media Information:
 

a. 	 Family owns or' receives 

1) radio 2) T.V. 3) Newspaper 4) Magazine regularly 
b, 	Times,,listened to radio programs, for .periods of :up 1,;o 30 min. 

.it'week last two weeks 3 weeks onth 

c. Times read-or had reaid: Newspapers, magazines No. last week
 

d.. Times 1JiStenr'4I to farm radio program: _______last week
 

What is name of- statioti?7 What .time,is daily pr , am?, 

Subject recall date
 

e.' 	Riadio Iistening prefence (rank only three of below asrmost pre
ferred 19 2, 3.) 

1) Musical programs 

2) 	 P'oetry/drama _ _ 

3) ..	 Farm !iews, ._- _ 

4) 	 worldv ews ___________.. 

6), 	 Religious'programs______ 
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XV. Kne' led'V. and lIe of~ ~tt~~n~Sr~ 
Department/Pereonel "sI "offUeo*.tiOn ietectse in 	 Type of 

nueloffie nYme 
1Agriculture Alit.
 

2. 	Field As 

3.	 Deve 

-i 

. Assistant_
3~ ~~~~~ _... .~..l.	 _ _ _ _ .. .
 . .. 

4. Agri. Engineer 
. 

5-. Project Manager . 

6. 	Bank/credit
 

7. 	Cooperative Dept.
 
Fertilizer 


Agent. 


.9. 	Patwari
 

10 'tilladar" 
.'-.-, 
 - • :
 

Overseer, ,i, 

L2. SDO canal 
. ,, 

, . -.. .. ' 

XVI Inforation about landheard about land levelig,.. kdveliu.gan, vatercourpe u1aprovcment: IHave you. 
programa ling 'rri? wce~urse. swpywmentprogram?, 

Source , 

When ." . --. " 

Benefits of 	 ... 

Costs your share 
 t 	 s t 

....
 

XVI. 
 List your,three most Importsn.prs. 
 "armdo14." i..
- j1 . __ _2 	
"'.' . " 	. ..'. 3 _ _ _ _ _ _ _ _ _ _ 	 _'-" 

and 	explain why 1 and.e"p~lain 7.. 
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ATTITUDINAL QUESTIONNAIRE:
 

FOR,TRAINING OF FIELD INTERVIEWERS
 

The following are descriptions of actual work situations, 
 You are
 

asked to mark (V)the statement that best represents your true feelings
about the situation or the statement that is closest to what you would
do under these circumstances. 
 There are no really correct answers,
as 
each individual will have-his own set of attitudes and foreseeable
 
.actions.
 

I. The following situation applies: 
you have been given a Job to
measure all the irrigation applications for a given warabundi; yet an
important holiday, Eid, is going to fall during the warabundi, but the
farmer still intends to irrigate on his regular turn of which falls on

the holiday.
 

a. 
I would,instruct the field a3istant and beldar to remain ond

make the measurements.
 

b. 
I would make arrangements with my superiors to postpone the
measurements until after Eid when I return from my home.
 

.c. 
I would stay to make the measurements as instructed.
 

d, None of the above describe my foreseeable actions,
 

e. 
I would do the following:
 

2. My superiors have instructed me to collect a set of data usinga prscribed procedure..'This approach accoiding-to my knowledge is'ver5like,ty to insult the farmers to the point of seriously jeopardizing

all' future work "onthe waterc urse. 

.a. 
I would follow my Fuperior's instructi6n3 completely.
 

b. I uld folIov my,intuition,and ipodify, the approach .to avoid"
the insult, at th.e risk of not collecting all the data or ofnot getting egacply the right-kind of data. 

c. I•woulddscusthe"matter with my superior.
 
_d. .Nonof the above describe my foreseeabeactious
 

e.- I would do ithe "ko1lowing: 

3. 11Y suppriors hve instructed,4 e-to do a certain~job on theatercourse thatI am.asigned to;,1 .. ... atiacing a staff gaugeto the 
, 
 au e t h
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mogha in order to obtain a
The farmers do not wiSh 
rating curve for the discharge of the mogha.to have me do this because this might draw attntion to the fact that they,have paid to have the moghaImodified' fr 
 .
its originid.design specification.
 

a. 
I1,would follow my superlor's instructions without delay.
 
b. 
1 would explainthe prOblpm to my superior so that he 
 id
 

make the decision.
 

c. I would explain my mission to the faraers and promise complete
confidentiality about the Ja'Za collected.
 

d. None of the above describe my foreAeeable actions.
 

e. I would do the following:
 

4. .have been -assigned to work directly wth farmer on ngiven

watercourse for the'entire,kharif season. 
This involves being on the
watercourse often at night to measure irrigation applications and on
weekends to observe and record farmer production inputs..
 

a. 
I would prefer to rent a roon in thevillage served by the
 
watercourse.
 

b. I would prefer to live with the farmer whose actions I am
 - studying.
 

c.-
 Lwould prefer to live at the Mona Colony and commute to iy
work as the work requires my presence.
 

d. .None of-the above describe my foreseeable preferences. . 

e. I would do the following:
 

5. I have been'assigned to workon a given watercourse to observe
the farmer's inputs to crop production.
 

_ .
 I feel that farmers are basically very trusting'and that I can
tell them most anything or do anything tha.t 'ill 
 et myasuign
ment completed.

b. I know the farmers difticulhie, 
4and'I: vill attempt to understand him, to teach hW, and help him when T can, 
I:;I realize that farmers are ceally quite clever,+~vaY--are ul 

and I mst- bevry -:are1so,that theyota• don't us e for ,theipurpos,-

A+ ..
None of the above dcb *+y 
 ,ttitU4 
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-e. 
 would do the f.ollowing: _ _ _ _ _ _ _ _ 

6. I have been assigned to live and work on an experimental water
course. I re4lze the farmers are very hospitable toward me because I 
have won their confidence. 

a,,,I really do expect to be taken care of while working in the
fid, Ard have the faders bring me tea or lassi whenever 

availabUe. 

b. 	I rer.13y d4n't expect too much, so I will only help myself to 
radiiuhes, or sugarcane or fruit on limited occasions.-

c. 	I really don't want any material,thing from the farmers, but
 
on occasion I will accept some refreshment only out of cour-

te'Ay on my part as a response to their courtesy.
 

d. 	None of the above would describe my foreseeable feelings or
 
actions.
 

,e. 	I would do the following:
 

7. In my work oi the watercourse I have bpen assigned several
 
pieces of expensive equipment or measuring devices.
 

a. 	I will assign the field assistant or beldar working with me
 
to look after the maintenance and security of these items.
 

b. 	I will personally be responsible for the security and maif-
 n
ance of this equipment.
 

__c. I know the farmers and that they wor't harm my equipment, so
 

security for the equipment wouldn't be a problem for me. 

d. None of the above describe myatituJe.
 

_e. I would do the following: _ _-___-


8. Much&' f-iay work on.te watercourse involves measuring water: and 
toiiu-oisture. Both ofUthese Jobs can be quite ted opsand. irty. 

a.I will assign my,fleld assistant to make these meastrement i
 
Safter.rall IIhave tr ed him to d' a.soodpJob . . ,
 

pr cb i Ihapysupeiv,-yfield-assistant'sSpI 	 work to ensure
..."-'--- precii on in a ur n : ...." ,:! ':.. 



_C.I,will,*akivall outemnts.. tn .tieldrlpiraoay ]andif
 

necessary Wad the wteriiidinto' to initalla fluie. 

.None, of, the above describe my forts ab1 a.ti 

-. I would .do the following: 

,9. In,accepting a; Job t Vork rwith an organizat£oa, Iam faced.
with a conflict.. . ._.between. choosing " osition. . whch will tut""at...
• 	 . , . P . iately,leadlead ._ 
me to ,along career up the organizational ladder or beteen a,job hich
 
has a short longevity,bu* *whichha. mny opportwiities.for 'm to lea 

new thing,,and,incrai4i, yengneer .okils."
 

a... 
Irwould accept only those positious which are sure: to,,ge 
me,....
promoted in theowganization.
 

b. 	I woUld--
 eeptany position however short in duration, In order,

.to 	increase my-,skillsand noiege,
 

c. 	I would only want to work and to be paid for it'; 
these other
 
considerations don't matter to,me.
 

d. 	None of the 'aboved 
 Irbe.my attituA about these"matters.
 

e I would do the following: 
 .,
 

10.. I face theprpI 4,of learduin to deteriia soil misture de
.,1-k "g . e de-_,u .. S,.


pletion by touch-"and feel m hod, After considerarbleiexperience I aid
 
still not confident..
 

a. 
I will contine to make measurements as directed.by my superior.
 

b. 	I will explain my problem to-my superiors and ask.for:uidance.
 

c, 	I will make gravimetric soil moisture measurements "to'check
 
my touch and feel technique...
 

d. .one of !theaboveidescribe my,actlonL.
 
do.. __ ' - . . ' ..
........ 	 t h ii .....I t ..... . . ' .. L . .e I wOn' :'do the following: .......::' .........," 


11.-In acce I Jo 	 ... --
b, 	 ' 
 '4 ing a
paition of lower qualiffctiein andlpay '4th, the possibility of oorly

Ptomti 'Q the grad* ,cor*pWm6 tAWy kl*.eiqAlfaios 
or waittig fkor thetahk tbt ~~a 

0 

http:directed.by
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a. 	 would!take any Job now because 1 don't kno'how'long it woul4d 

take for-the:rIght job to come along. , 

b- I -am fully willing twokhard ata obfor which Lam over 
qualified, knowing that hard work is readily repaid in ,romotions.
 

I-amw rried that i i adcceptinghe Job with -he lowO. qualifi-

I.fCacridulW from my"classmates and professors
 

and wil, hurt my professiona image.
 

,d.'None of 'theabove apply to my attitude.
 

e. 	 I would do the following: _ 

12. A group of f .rmers on the watercourse to which I am assigned 
have come to me for help. They want me to accompany them to a local 
irrigation supervisor to p.ead their case for increased water supply 
from 	their mogha.
 

a. 	 I should help the farmers all I can. 

b. 	 I should express concern for the farmer%.complaints and handle 
tho.matter by myself. 

c. 	I 4hould hear the grievances but should remain outside of the
 

controversy.
 

d. 	I should ?' none of the above.
 

e. 	I would do the following:
 

13." I am working for an organization which is very powerful and has 
a reputation of'harboring many corrupt officials. 

a. 	I should be willing to criticize the organization when o hers
 
do so,
 

' o. ,shoald be willing to defend the organization with my loyaltiesI 
in most circustances.
 

_____c$ -I"should not:critici1 e, for every organi ation has its despicablq
 
persons, but I should try to Influenoe others by my "reputable
 
be"aa2z:::.orh" .	 . -:-- : : : ::
 

PPOf above would be my course of action. 

e.'I woild do ;the fOllo ng: _ _ _____ 
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1c. I shouddo notahin v s.e not doing . s y pe ty",and re.-ordlus fictitious data.1 rs~m eurmn 

a. 	 I should convince hia of his Pr ic=.nt ai4 cAue h.. to correc ' 

b. 	 I sahould not'talk.to Miu but should report j,.iumLamediately to 
my 'super:16rs s1'!ckIncorret,fiCtitioL3 qAta is:unforgivea4ble
in research actvit, 

c.Ishud onohng as everybody eventucily getfs his due reward'4 

d, I would do none of, the above, 

e, I would do the following: __. .. .. ._•____ .............
 

S15. A dispute has arisen on the watercourse where oI Twwork.
amilies ihchhave traditionally been fighting are n&rat odd* over
 
nIrrigaion turn. 

a. 	I should'listen to the 'case and try to convince the guilty party
to change his actions before I g. to the polIce. 

b. I should listen to the case and help the two parties to Come
 
to some reasonable agreement.
 

c. 
I 9hould remain out of the proceedings as z;job is not to settl
 
disputes on the wa-!tl ourse.
 

d. 	I should do none of tie above.
 

e. I would do the followings 
 ..

http:not'talk.to
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Name oil Evaluator __ 

Name of Person Evaluated
 

EVALUATION OF WORK PERFORMANCE OF
 

ENGINEERS, AGRONOMISTS, AND SOCIOLOGISTS
 

Watercourse Survey
 

Date
 

Place
 

Purpose: 	 To improve mithods of training for improved skills acquisition
 
of pirsons partiipating in the watercourse .urvey team and ',
 
arrive at more sound criteria for making judgments about the
 
progress of each trainee.
 

Note: 	 This is a first approximation of some evaluative points that
 
can be utilized for the persons involved in this on-the-job
 
training in watercou*e survey methods and approaches. This
 
is to be utilized ,ridarily as a too! to improve the training
 
and to improve the skills acquisition of the trainees during.
 
the field experience.
 

Evaluation then is necessary to help trainces to know how well they are
 
doing. Trainees will be involved in self-measurernent and the two train
ers will also evaluate each trainee. The feedback from this process
 
should be useful in improving our training methods. Evaluation is nec
essary only for those tasks included in the Job description: Engineer,
 
Agronomist, or Sociologist.
 

Evaluative Points 	 Scale of Accomplishment (check only one)
 

Need Much
 
Very Somewhat More Still
 

Adequate Adequate Experience Very Weak
 
Very Good Good Fair Poor
 

1. 'Job Performance
 

A. InstallIng flumes
 

B. Reading flumes
 

C. Topographical surveys 	 _ ,, _ _' 

1)-Bench marks,.__._
 



____ ____ 

______ 

__ 
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Job Performance Evaluation (continued)
 

Need Much
 
Very Somewhat Hore 
 Still
 

Adequate Adequate Experience Ver Wakk 

Very Good Good Fair Poor
 

2) Reading instruments,

3) Closing,survey -___
 

4) Recording data
 

5) Map design to scale
 

-D, Evaluation of ditch 
losses 

1). Correct, location ____ 

2) Correct length of 
time 

L. Field Efficiency
 

F. 	Notes on irrigation
 
behavior of farmers
 

G. Accuracy ,
 

H. 	Checking instruments
 
for level accuracy.
 

T, .'Crop surveys
 

J. Field geometry 
 .
 

K. 	Regular daily diary of
 
work and observations
 

L. Moisture samples
 

M. Approach to farmers _____-

N. Problem solving -_ 

0. Care in intei4lewing 
 _ 

P. Care in data recording,'.
ndpromptnas 

. rteitng ofdata cdibly 
_ _ _ 

fO,aniza work 4aLly_
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Job Performance Evaluation (Continued)
 
'Need "Much 

Very Somewhat More. Still
 
Adequate Adequace Experience Very Weak
 

Very Good Good Fair Poor
 

S. Interviewing techniques
 

-T.Farmer credibility
 

U. 	Working overtime to
 
finish a Job
 

V. Makes special notes in
 
.:field books aboLt
 
questions
 

W.,Observation of farmer
 
irrolaLion behavior
 

X.; Speed in work
 

Y. Arrives at location on
 
time to set up
 
instruTments
 

Relationships with Team Members:
 

A. Sharing work-helpfulness -

B. Cooperation with others'
 

C. Group decision making
 

D. Sharing leadership',..
 

E, 	Follows instructions
 
of leader
 

F. Solving team problems
 

G. Management of. team ac
tivities when in
 
role of leader
 

GeneralAttitudes about:
 

A., Ectra.work, long hours,
 

etc. ' 	 _ _r_ _ _ 

B. Pride in work
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,JoP~foranc .Evaluation cnite)-

Need Much 
Ver Somewhat oeStll 

Adeqieate Adequate Experience .Very eak 
Very Good Good Fair Poor 

C.Modesty ... __, . .... 

D. 'Frankness 	 . 

E. Positive attitudes'
 
about farmers :_..._
 

F. Field hardships 	 ___-_ -_ .- -


None Some Much Ver Much
 

G.- Chapulusi or deference
 
to trainers 

H. 	 Chumcha Gheri extreme 
deference to trainers . _ _ ___ 

Other 	(Have each trainee to.uAuswer the follov'ing questions.)ii 

Write a brief stateme4/below in the space provided which wili,sum
the importance of thejw'ork you are now doing for yourself and for
 
the Pakist& Ii i s. 
 ,

2. Write a brief statement about the general Preas inwhich you would
 
like to have more training and experience.
 

U 

3. State very frankly how you think we can improve.th .fAliowing:
 

a. Survey approaches
 

b. Methods of on-the-job training.
 

4. W'y is the"farmer himself the most, important 	 -ponentoheirri

gatlon system in Pakistan? .Any*nw insights?) 

5. State ver franky your honet flIftp when someone crit, . e y I 
• w0rk, which you have conducted vith ril seun 4of dedication ouw , 
professional itert~*j~:.~ 
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Job Performanie Paluation (oninued) 

6. 	 State briefly what' you ould do' if a farmer,.does not- agree with you 
and tries to pull out your flume fromtte watercourse and threatens 
to 1.ik yof your equimrit from,his fields. 

honest in stating your personal attitudes
7. ver: 4 hle 

,
towadssurvey te mmbers if you were a farmer. Especiallyjwhen
 

y. 	f&-,ve real shortage of water and they come'and install a'flume in
S your~atercu"se.... ' " :i ,
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APPENDIX II
 

Part A
 

Section I
 

PHYSICAL SUMMARY WATER DATA
 



TABLE 1 VILLAGE LEVEL WATERCOURSE LENGTH SUMMARY STATISTICS FOR
 

"wiD, MIDDLE PND TAIL POSITIONS ON WATETCOURSES ON VILLAGE BASIS 

Village lead Middle Tail 
TTrof 
Cases 

Mean Hadian Maxi-
mum 

Mini-
mum 

Range I ofMan Median 
Cases 

Maxi-
mum 

Mini-
mum 

Range # of 
Cases 

Mean Median Maxi-
mum 

Mini-
mum 

Range 

101 17 2253 2300 2600 1700 900 26 4052 3850 5660 3000 2660 25 7465 7700 8720 6200 2520 

102_ 3 1500 1500 1600 1400. 200 1 2000 2000 2000 2000 0 7 4300 4000". 4800 4000 -800 
103 0 . .. . 9 1374 1200 1295 1200 95 17 2330 22434 2651 .2153 -98 

104_ 12 953 1075 1570 10 1560 11 2837 3156 3450 1800 1650 6 4117. 3800 5100 3500 1600 

105" 3 560 350 980 350 630 5 4234 3972 5280 3972 1308 5 7560 7700 7920 7260 660 
106 1 1560 1560 1560 1560 0 .2 2550 2550 2700 2400 300 3 3880 3520 4700 3420 i 80 

107 56 4092 2050 5800 700 5100 22 7570 7600 9000 5390 3610 9 12355 13200 14009 9400 4600 
108 3 2123 1650 3070 1650 1420 - - - - - - 3 9120 8030 11300 8030 3270 

109 110 2902 3545 3700 1700 2000 6 6567 6600 7700 5500 2200 1 14000 14000 14000 14000 0 

110. 23 " 1188 910 2396 100 2298 8 3919 3674 4800 3454 1346 6 5878 5779 7206 4950 2256 

il 7 1165 1100 1555 800 755 15 2365 2434 3000 1800 1200 10 4161 1850 5300 3765 1535 

112 19 1788 1530 9000 660 8340 21 4553 4500 6400 3350 3050 13 8378 8345 '9790 6610 3180 
113 8 1386 1250 1800 950 850 21 2904 2800 3800 1980 1820 17 4913 4880 5531 4000 1931 
114 58 1185 880 3600 150 3450 9 4711 4400 6000' 3500 2500 2 11000 11000 11600 10400 1200

115 30 657 700 1500 10 1490 12 2175 2150 3000 1600 1400 4 3750 3650 4500 32C0 1300 
116. 12 1066 1107 1900 20. 1880 9 2670 '2800 32C0 2173 1027 5  5104 4750 5920 4550 1370 



TABLE 2?, VILLAGE LEVEL IRRIGATION DELIVERY EFFICIENCY SUMMARY PERCENTAGES FOR
 
HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES OI VILLAGE BASIS
 

Village 
 Head (%) 

Middle (%)


of Mean Median Maxi- Mini- Range 
Tail f)


# of Mean Median Maxi- Mini- Range # of Mean 
Median Maxi- Mini
-Cases MUM mum ,igeCases 
 mum mum Cases
101 :6 70 66 mum mum93 53 
 40 23 
 72 77 87 
 61 26
102 3 25 64 61 78
71 68 87 43 35
57 30 
 1 82 82 82 82 0 
 7 55
103 0 61 61 43 18
- - 7 50 46 &2 16
104 12 60 63 
46 5 73 70 84
i00 31 69 61 23
11 48 47 79 16 
 63 6
105 3 78 84 44 47 61 20 41
93 58 35 
 5 49 47 62 41 
 21 5
106 1 41 41 60 61 61 58 "
41 41 0 3
2 38 38 49 27 22
107 'r 48 64 3 51 60 66
63 92 41 51 18 28
50 47 66 
 41 25 
 7 40 39 43 37
108- 6o
 

109 10 50 60 
- 3 36 46 51 12 39
72 33 39 
 6 41 43 70 17 53
110 23 1 11 11
69 73 91 47 3
44 8 
 56 49 
 95 38
-11 7 46 51 57 7 54 61 78 28
62 29 33 15 50
38 38 
 90 2 88 10 
 51 58
.112 19 58 69 22 4754 82 
 32 50 
 20 54 54 80 
 27 53 13 49 7113 47
8 65 62 87 44 43 90 :L 7321 57 55 84 15 
 69 17 
 59 51
114 58 47 '61 100 23 77 

100 23 77
9 30 30 51 
 15 36
115 29 2 16 16 18
63 67 100 13 5
32 68 12:, 53 52. 91 13 78
116 4 24. 18 55
1 46 30 100 9 91 -9 
6 49


23 21 50 6 44 
 5 14 13 25 7 18
 



TABLE 3 VILLAGE LEVEL IRRIGATION APPLICATION EFFICIENCY SUMMARY PERCENTAGES FOR 

HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BASIS 

Village 
# of Mean 
Cases: 

Hcad (%) 
Madian Maxi-

mum 
Mini-

Mum 
Range # of 

Cases 
Mean 

Middle (%) 
Median Maxi- Mini-

mum mum 
Range # of 

Cases 
Mean 

Tail(% 
Median Maxi-

mnm 

.. 

Mini-
mum 

Range 

101 16 82 86 100 46 54 26 73 67. 100 25 75 .25 76 76 100 39- 61 
102 3 100 100 100 100 0 i 100 100 100 100 0 7 77 61 100. 61 39 
103 - - - -* - .- - - 9 100 100 100 ;1- 0 17 100 100 100 100 0 
104 12 89 100 100 56 44 11 96 100 100 77 23 6 9s. i00 100 88 12 
105 3 28 24 43 17 26 5 45 51 65 26 39 5 50 51 90 20 70 

- - - - - 1 72 72 72 72 0 2 cI 61 66 56 10 
107 5 97- 100 100 45 55 22 93 I00 100 33 67 5 94 100 100 71 29 
108 2 87 87 98 76 22 0 - . . . 1 100 100 100 100 0 
109 10 66 60 100 17 83 6 57 56 100 36 64 1 16 -16 16 16 0 
110 19 85 103 .DO 42 58 8 44 47 100 13 87 6 70 63 100-- 57 43. 
111 7 96 100 I00 83 17 15 93 100 100 57 43 10 93 100 100 45 55 
112 

113 

17 

8 

89 

68 

100 

s! 

100 

100 

24 

31 

76 

69 
20 

21 

71 

81 

-. 97 

89 

100 

100 

15 

36 

85 

64 

13 

17 

98 

83 

100 

100 

100 

100 

81 

45 

19 

55 
114 53 94 100 100 27 73 9 76 .100 100 39 61 . 2 100 100 i0O 100 0 
13.5 29 92 100 i00" 15 85 il 92 100 100 38 62 4 100 100 100 100 0 
116 11. 52 E1 100 3 97 9 72 ,86 100 22 78 ..5 44 21 100 9 91 



TABLE4 
LEVEL PERCENT IRRIGATION COMPLETION SUYIMARy STATISTICS FOR 

HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BASISVillage 
 Head (%) 
Middle %of Mean Mdan Maxi- Mini- Range Tail (%)Cases aes° Mean Median Maxi-7 Mu Mini-mum Case #Rof a Medan Mmum mum ni- RangeCases
7 73 74 87 mum mum57 30 
 9 o80
102 89 100 48 52
3 65 58 93 5 82 83
44 49 1 58 95 -59 36
58 58
103 0 58 0 


- 9 
7 16 100 130 35 5551 44
104 10 44 85 20 65 17
40 66 49 51
21 45 96 28
-10 61 5853 89 
 16 73
105 5 2
0 - _ 

5 91 36 55 
106 0
 

0  - 00-
107 48 57 - - - 055 99 8 81 17 62 
 63 97
108 0 28 69- - - 3 51 55 62- 0 36 16- - - -109 1 67
4 75 81 67 67 6785 52 33 2 10 
110 12 53 52 52 65 39
61 78 19 59 26 0 1 49 49 49
111 5 49 0
51 46 1 43
92 27 43 43
65 11 43 :0
50 46
112 14 55 98 5 93 8
60 96 73 87.
12 84 91 17
10 65 74
65 87
113 1 51 36
86 86 11 63
86 66 97
86 0 21 78
9 31 74
114 447 49 89 39 so35 98 17 a1 78
5 63 45
72 84 
 29 55
64 67 2 74 74 81
100 26 67 14
74 
 7 52
116 54
1 .80 80 80 19 61
80 80 0 4 48 21 83 53 17 63
61 73 
 24 49 
 1 76- 76 76 
 76 0
 



TABLE 5 VILLAGE LEVEL PERCENT LOSS RATE PER THOUSAND FEET OF WATERCOURSE SUMMAIRY STATISTICS 

FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BASIS 

village 
* of 
Cases 

Meant 
Head (% 

Median Maxi-
mum 

Mini-
mum 

Range # of Mean 
Casesl 

Middle (%) 
Median Maxi- Mini-

mum mum 
Range # of 

Cases 
Mean 

Tail(% 
Median Maxi-

mum 
Mini-

mum 
Range 

101 16 13. 13 22 4 18 22 7 7 12 4 8 25 5 5 8 2 6 
102 3 20 22 30 8 22 1 9 9 9 9 0 7 10 10 12 9 3 
103 0 - " - - - 7 42 45 45 32 13 5 I 13 16 6 10 
104' 11 49 45 99 27 72 11 19 20 38 6 32 6 14 14 23 8 15 
105 3 52 19 121 17 104 5 12 13 15 10 5" 5 52 5 6 5 1 
106 1 38 38 38 38 0 2 24 24 27 21 6 3 13 12 20 7 13 
107 48 21 18 71 4 67 18 7 7 10 4 6 7 5 5 6 4 2 w. 
1108 3 26 26 26 5. 21 0 - - - - 3 7 7 8 6 2 
109 10 18 16 37 ! 26 6 9 9 13 4 9 1 6 6 6 6 0 
110 23 52 21 171 6 165 8 11 14 15 1 14 6 0 12 13 5 8 
ill 7 49 29 88 23 65 15 29 26 54 19 35 10 12 11 17 8 9 
112 19 38, 29 103 5 98 20 10 10 19 5 14 13 6 7 9 1 8 
113-- 8 25 23 43 14 29 21 15 14 31 5 26 16 9 11 19 3 16 
.114 58 47 31 127 0 127 9 15 15 23 1 12 2 8 a 8 -7 l 
115 26 88 75 478 11 467 12 22 23 42 4 38 4 20 21 23 14 9 
116 10 50 51 86 9 -77 9 30 27 43 19 24 5 17 18 20 13 7 



TABLE 6 VILLAGE LEVEL CUBIC FEET PER SECOND LOSS PER THOUSAND FEET OF WATERCOURSE SUMMARY STATISTICS 

FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BASIS 

Village Head Middle Tail 
o#of Mean 

Cases 
Meian Maxi-

mum 
Mini-
mu= 

R#qe * of 
Cases 

Mean Median Maxi-
mum 

Mini-
mum 

Range t of 
Cases 

Mean Median Maxi-
- mum 

Mini-
mum 

Range 

101 16 31 31 54 9 45 23 16 1? 28 9 19 -.25 10 11 16 4 12 
102 3 20 20 28 12 16 1 9 9 9 9 0 7 14 14 17 11 6 
103 2 0 - 7 15 17 17 9 8 5 3 3 5 1 4 
104 *11 37 28 92 8 84 11 24 25 48 5 43 6 22 19 46 5 41 
1:05 3 191 68 443 61 382 5 24 26 29 19 10 5 10 10 11 10 1 
106 1 208 208 208 208 0 2 133 133 149 118 31 3 58 39 110 25 85 00 
107 48 32 27 160C 8 152 18 13 13 21 5 16 7 8 8 12 6 6 
0 -3 16 17 17 14 3 0 - - - -3 15 16 18 12 6 

109 10 49 43 100 26 74 6 26 25 43 7 36 1 24 24 24 24 0 
110. 22 51 38 150 5 145 8 11 8 25 1 24 6 15 19 25 4 21 

7 ST157 59 129 19 110 21 49 32 160 10 150 12 20 15 68 9 59 
12 

1113" 
18 

8 
40 

45 
18 

30 
228 

181 
4 
9 

224 
172 

21 
"21 

20 
2? 

15 
10 

61 
78 

1 
3 

60 
75 

12 
16 

12 
24 

13 
12 

21 
:193 

2 
3 

19 
190 

-1;4 
S.5. 

'57 
_28 

19 
54 

6 
23 

146-
549 

1 
3 

145 
546 

9 
11 

25 
29 

24 
19 

44 
82 

15 
4 

29 

78 
2 
4 

18 

32 

18 

39 
18 

40-

18 

11 

0 

29 
.116 -' 41 " 22 .18,2, 3 179 9 31 10 109 4 105- 5 9 10 15 3 12:



*ABLE 7 VILLAGE LEVEL DEPTH OF IRRIGATION APPLICATION SUMMARY STATISTICS FOR HEAD, k1IDDLE AND TAIL 

POSITIONS ON WATERCOURSES ON VILLAGE BASIS 

'illage Head Middle Tail 

# -of Mean Median Maxi- Mini- Raage # of Mean Median Maxi- Mini- Range T of Mean Median Maxi- Mini- Range 
Cases mum mum Cases mum mum Cases mum mu... 

101 17 3.5 2.5 8.0 1.4 6.6 26 3.9 3.6 8.5 .9 7.6 25 3.4 3.4 8.2 1.4 6 8 

02- 3 2.7 3.0 3.1 2.2 .9 1 2.9 2.9 2.9 2.9 0 7 2.5 2.1 4.3 1.4 2.9 

103 0 .. .. .. 9 1.6 1.7 2.5 .6 1.9 17 1.7 1.6 3.1 .9 2.2: 

104-,
105 

12 
3 

2.7 
5.3 

1.7 
5.4 

6.1 
6.5 

.8 
4.0 

5.3 
2.5 

11 
5 

2.5 
2.3 

2.1 
2.0 

4.1 
3.4 

1.0 
1.8 

3.1 
1.6 

7 
5 

2.0 
2.5 

2.3 
2.0 

3,5 
35 

.7 
i.e 

2.8 
-? 0 

106 1 1.8 1.8 1.8 1.8 0 2 3.3 o 3.3 4.6 2.0 2.6 3 4.5 4.4 4.9 4.3 .6 
107 54 2.0 1.7 4.2 .7 3.5 22 2.3 2.0 4.5 .7 3.8 9 2.9 3.4 5.0 .1 4.9 

108 3 2.4 -1.7 4.1 1.3 2.8 0 - - - - - 3 3.1 3.4 5.0 1.0 4.0 

109 10 S.8 3.2 7.6 1.3 6.3 6 3.1 2.7 5.1 2.0 3.1 1 2.7 2.7 2.7 2.7 .0 

110 22 2.3" 2.2 5.3 .7 4.6 8 2.7 2.8 4.5 .7 3.8 6 2.1 1.9 3.3 1.6 1.7 

111 8 2.9 1.9 7.7 .8 6.9 19 2.7 2.9 5.4 .1 5.3 12 2.1 1.9 4.3 .6 3.7 

13.2 18 3.4 2.2 19.8 .4 19.4 21 4.0 2.7 17.0 .7 16.3 13 2.0 1.8 4.3 1.2 3.1 

113 8 2.1 2.1 3.1 1.0 2.1 21 1.8 1.6 3.5 .8 2.7 17 2.7 2.5 3.8 1.5 2.3 

114 58 2.4 1.7 12.8 .6 12.2 9 2.9 2.8 5.1 .9 4.2 2 1.8 1.8 2-2 1.3 .9 

115 31. 3.0 2.1 ,.7 .3 19.4 12 3.7 2.4 12.6 .9 11.7 4 2.3 1.9 4.3 .9 3.4 

116 12 2.0 2.0 3.5 .6 2.9 9 1.7 1.2 6.8 1 '6.7 5 1.5 1.3 2.3 .6 1.7 



TABLE 8. VILLAGE LEVEL ESTIMATED SOIL MOISTURE DEFICIENCY BEFORE IRRIGATIOC3*4Mj STTS 

FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BA$19$
 

Head Middle
# Of Mean Median M"1i- Mini- Range I 

Tvil 
of Mean Median Maxi- - Mini- Range # of Mean Me&'bCase m, 'iMa- Mini ' Rangemum Cases 
 mum mum Cases 
 mum- mum

'101 16 2.9 2.4 4.0 1.9 2.1 26 2.7 2.2 4.9 1.6 3.3 25 2.4 2.5 3.1 1.i 1.2102 3 4.5 5.0 5.2 3.3 1.! 1 5.0 5.0 5.0 5.0 0 7 3.9 3.9 4.9
103 3.4 '1.50  - - 9 3.5 3.3 4.5 3.0 1.5 
 17 3.4
104 12 3.5 4.6 2.3\ 2.33.7 3.7 5.6 2.4 3.2 11 3.9 3.8 6.3 2.3 
 4.0 6 2.7 2.8 4.1 1.2 2.9 co105 3 1.4 1.3 
 1.7 1.1 
 .6 5 1.0 1.0 1.2 .6 .6 5 
 1.1 1.0 1.8 .7 
 1.1
106 0 -  - - - 1 3.3 3.3 3.3 3.3 0 2 2.7 2.7 2.8 2.5
417 56 3.3 3.1 .3
5.4 .9 4.5 22 3.2 3.2 5.5 
 1.2 4.3 5 
 3.9 3.1 5.9
108 2 2 -A 3.51.3 1.3 2.3 1.3 -0 0 - -
 - - 1. 5 1.5 1,5 1.5 o0109 10 2.4 2.7 3.1 1.0 2.1 
 6 2.5 1.7 5.1 1.4 3.7 1 
 4. .4 .4
110 19 2.9 3.0 3.9 .4
1.5 2.4 8 
 1.5 1.5 4.1 .2 
 3.9 5 1.2 
 1.1 1.9 1.0 .9
ill 7 3.1 3.2 3.9 1.7 
 2.2 20 3.) 3.0 4.0 1.2 2.8-L]2 1 3.5 3.3 5.9 

11 2.4 2.1. 3.5 .7 1 1 2.81.3 4.6 .21 3.0 3.0 5.4 .9 4.5 13 3.3 2.7 5.9 2.1 3.8'113:- 1.5 1.4 3.3 .8 2.5 21 1.7 1.7 3.7 .5 3.2 17 2.5 2.7114 4.3. 1.3 2.858 3.2 3.2 4.A 
 1.7 3 1 9 
 2.3 2.1 3.3 
 1.6 1.7 
 2 2.3 2.3 2.7 2. 0:11S 31 3.2 3.0 6.6 .6 .7

6.0 11 4.0 
 4.2 7.2 1.9 5.3 4 4.7 4.7 5.5 4.0 1.5
1" 12 .8 
 .8 1.8 .1 1.7 9 .9 .9 1.8 .1 1.7 5 1.3 .5 1.8 .



!5U.VILIAGE. LEVEL DAYS SIIICE LAST IR5MIGATI0IN SUMMARY STATISTICS FOR HEA, MDE -AND TAIL-

POSITIONS 0N WA!TRC(USES O- VILLGE BASIS 

'~il~age- dle aHea~dMi 
# of Xmn Medlan Maxi- Ninl- Range Tof"Mea-- Median 4ai." Mini- Range #1oMean Median iMtxi- Mini- Range 

- Cas + mu mum Cases mum mum Cases' mm mum 

Lol 17, -A. .5l 60 7. 53 26 34 16 90 7 -325 38 21 90 7 '83 
102 3 :72 '-,'60 150 7 143 1 150 150 .50 150 0 7 .19 17 35 7 28 

"103 0 , - - 9 33 7 85 7 78 17 '28 "14 104 7 97 
104 12 16 il 32 24 1 13 8:. 24 7 17 7 10 8 29 1 27 
105 3 16 7 34 7 .27 5 18 14 33 14 19 5 23, 20 30 21 9 

17 24 24 15 33 s 18 27. 5 c0 7 .5
107 '49 12 7 48 3 45 22 -17 
 14 45 3 .- 42 7 14 8 AS5 7. 3
 
108 3 111- 15- 0 
 - 8 5 24 5 9 
109 10 24 23, 60 7 53 6 51 31?J 105. 7 98 1 365 365 3S5 365 0 

110 22 25 13 60 4 :-56 '8 36 39 75 6- 69 6 27 35 37 7 :30 

111- 8 22 21 52 -7 45 21 16 15 37 3. 34 12 15 9 46 40 .
112 -18 21 S - S 6--5 21 18 15 -9 6 53 13 2 22 60 12 48
 

113 8 17-- - ", 14 8 21 16 14 34 4 30 17 21 17"." 60 8 52
 
114 58 39 32:-I.2- 1 119 9 16 15 Go 7 33 
 2 55 55 92 19 73 
115 27 6k-, 41 . ''Y53 '8 145 12 49 26 152 2 150 4 259 47 "912 3. 881 
116 9 13 -10 1.3.. 5 18 .8 16 . 15 21 11 10,++,+ .
++- ..+. " + ....-'++++: .<... :: 5 14' .16 16 7 99 



TARE! 0 VILLAGE LEVEL NPKKA DISCHARGE . IN CUBIC FEET/SECOND. S6?MAR STATISTICS FOR H, 

MIDDLE AXD TAIL POSITIONS ON WA~E=OURSES ON VILLAGE BASIS 

Village Head Middle -Tail 

I of Mean Nedan Naxzi- Mini- Range # of Hean Median Maxi- Mini- Range 0 of Mean Med!an Maxi- Mini- Ringe 
mm
Cases mm mum Cases mum mum Cases mum . 

.9 . 1.0101 17 "1.7 1.6 2.3 1.3 1.0 26 1.8 1.7 2.7 1.1 1.6 25 1.4. 1.3 1.9-

102 3" .8 .6 1.2- .5 .7 1 .8 .8 z:' .8 0 7 .8 .9 '.9 6 .3 

103 0 - -- - - - 9 .2 .2 .2- .1 .1 17 .2 .2 .3 .1 .2 

104 12. .5 .6 .1 .6 11 .6 .5 1.;. .1 1.0 7 .5 .4 1.1 .3 .8 
105 3 2.9 3.1 3.4 2.1 ;1.3 5 1.0 .9 1.2 .7 .s 5 1.2 1.2 1.2 1. . 1
3 -. -06 2.3 22.3 3 2.3 2 2.1 2.1 '2.7 1.5 1.2 3 2.1 1.5 3.6 .I3 2.31 


..'107 54- .9 .9 2.0' .4 1.6 .22 - .9 .8 1.3 .4 .9 9 .7. .7 .8-. .4 4 

10" 3 1.1 .4 2.5 .4 2.1 "o - - - - 3 .9 1.3 X.4 .2 1.2 
* 109 .- ' -! 10 1.5 - 1.5 2.2 .2 2.0 1.1 1.1 1.6 5 1.1 1 '.4 .4 . .4 .4 

10-.. 22 .7 .7 1.," .1 '1.8 S .7 .7 1.1 .2 .9 6 .5 . .6 .1 *. 

-11 a .9 .6 2.7 .2 -2.5 20 .6 .7 1.3 -.0 1.3 12 .7 .8 1.1 .3 .8 

112 :16" -.6 .4 1.7 .1 1.6 21 1.1 .9 3.3 .1 3.2 3 .9 .9 1.8 .3 1.5 

113. 6 .9 .8- 1.9 .4 1.5 21 .6 .6 1.4 .2 1.2 17 .8 .8 1.-3 .4 

.114 5S .4 .3 1.0 -0 1.0 9 .5 .5- 1.1 .1 1.0 2 .4 .4 - .5 .3 . 
115 31 .3 .3 1.0 0 1.0 - 12 .5 . .4 1.3 .1 1.2 4 .3 .3 .5 .1 .4 

116 12. 2 '4 0 .4 -. 1 .3 .0 .3 5 



TA5LE'I11 :iVILLAGE IEVEL AREA OF BASIN (INDIVILUAL BUNDED UNIT) IRRIGATEb SUMMARY STATIsTIcs 

FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES Oi VILLAGE BASIS -

Village Head Middle 

* of Mean M9ian
Casus -

Maxi-
mum 

Mini- -Range
mum 

0 of
Cases 

Mean Median maxi-
mum 

Mini-
mum 

Range # of Mean Median
Cases , 

Maxi-
mum 

Mini-
mum 

Range 

-101 13' .4 .4 1.4 .1 1.3 26 .3 .3 .6 .1 .5 23 .2 .2 .5 .1 .4 

102' 2 .9 *g: 1.0 .9 .1 1 .9 .9 .9 .9 0 7 .7 .5 .9 .5 .4 

103 0 - - - - - 9 .1 .1 .2 .1 .1 17 .2 .1 .4 .1 .3 

104 -9 .4 .4 .8 .1 .7 9 .7 .7 1.' .2 .8 7 1.1 .7 3.4 .4 3.0 

105 1 1.1 1.1 1.1 1.1 0 3 .3 .3 .5 .3. .2 5 -. 5 .5 .6 .5 .10 

io 1' .5 .5 .5 .5 0 1 .5 .5 .5 .5 .0 3 .7 .6 1.0 .5 .5 

107 54 .6 .3 1.0 .1 .9 20 .3 .3 .5 .1 .4 9 .3 .3 .5 .2 .3 

106 2 .4 .4 .4 .3 .1 0 - - - - - 2 .4 ,4 .4 .3 .1 

109" 9 .5 .4 1.0 .3 .7 5 .3 .3 .6 .2 .4 1 .5 .5 .5 .5 .0 

110 21 .6 .5 1.7 .2 1.5 6 .6 .5 1.0 .3 .7 5 .6 .4 1.'i .2 .9 

Ill 8 .6 .6 1.0 .3 .7 15 .5 .4 2.0 .1 1.9 9 .7 .5 1.6 .3 1.3 

112 18 .7 .5 4.0 .1 3.9 18 .6 .5 1.3 .1 1.2 10 -. 7 .7 1.1 .5 .6 

113 6 .5 .5 .8 .4 .4 19 .6 .5 2.0 .3 1.7 16 .5 .5 .9 .2 7 

14. 48 .4 .3 2.0 .0 2.0 8 .4 .4 .6 .1 .5 2 .7 .7 .9 .5 .4 

113 26 .3 .2 1.6 0 1.6 12 .4 24 .7 .2 .5 4 .5. .3 1.0 .2 .8 

-116 11 .6 .3 2.5 .1 2.4 6 .7 .4 1.4 .4- 1.0 5 .2 .3 .3 .1 .2 



-- 

TABL 12 *V..m. LEVEL ARZ, OF BOC,, O BoNDED UNITS,4M -ITRD SWMARY STAimST CSFOR 
BEAD, MIDDLEAND TAIL POSITIONS ON WATERCOUPSIS bN ILUfE, AS -

:Vilage Head Middle Tai.Of PC*= Median axi- Mini- Range # of Meao Meandit ax- Mini- Rage 

- Cesmum .

mum Cases mum~ mum cases101. 4 1.5 mum mum1.1 3.4 .3 3.1 ....- " " -"-,2..4i42 1 .8 - . .. .3 ..8 .8 S 0 0 -  - 2 103 - - -
- 3 

- - 0  - - 0 . 104 3 .8 .5 1.3 .5 .B 2 .9 .9 1.0 .7 .3105 'a2 .5 .5 .6 - AD106.0---6. '0 - .3 .3 2 .2 .2 .3 :2 

0 
0-*, - - 1 1.1 1.1 1.1 1.1 - .0 0o  . - +

107- 2 .6 .6 .8 -. 3 .5 2 .4 .4 .5 .3 .2 0108 1 3.3 3.3 3.3 3.3 
- 

0 0- - 1 409 1 .5 .5 .5 -9.5 0 1 .8 .8 .8 .8 ,0 0 -l0 1 .6 .6 - . .6 .6' 0 2 .3 .3 .5 .1.71 .0 "- "- - 5 1.2 1.1 2.5 .5 --2.0 3 .6-. 3. . 23 
112--  -

123, 1 .7 
3 .8 .9 i.i .3 .8 -310 1.0.7: .9 . ..... 1 .4 .4 .4114 .10 . ~ .0 1 A.. 1 .'4' 4.0 1.0 1 .9 .9 ..9 .9 0 0 - - ..,. .5.. .9 .2.o6 .7 . . 

" " 0-"  -116- 1.3 1.3 . 3:1 " - " .3 -0 3 .3 .3 .3 .2 1 ----. . 



TAMA 13 -,VILLAGZ, LEVEL TIM1: 'OF IRRIGATION OF 111DIVIDUAL BUNDED UNIT- SUMQLkRY 5tn.1ISTZC.1 FOR 

-EAD, XXIDLE AND TAIL POSITIONS ON WATERCOURSES ON VILLAGE BASIS 

V"iage. HeaA. MiddleTail 
# 9f Mean . e-w Maxi- Mini3-- ge Of Mean Median Maxi- Mii- Range ' Of :e~u: .e4ant_.- Mini- RangeCast - um mm mume mum Casmm m 

-102 2 3-.1 - 3.1 3.7 2.5 1.2 1 3.2 3.2 3.2 3.2 0 7 2.1 2.0 -3'.7 -1 . 2.6 
.103 " - - - - - 9 1.1 -. 9 2.2 .5 1.7 17 1.9 1.3 5.5 4'9
1094 9 2.6 1.7 8.5 .1 C,.4 9 3.6 2.7 9.7 1.2 8.5- 7 3.4: 2.5- 7.1 2.2 3.9' 

2. 2.3'105 1 - 2.3 2.3 0 3 .5 1.6 .4 1.2 5 .- 1.1 .1 .1.5 .8 .7 
-- 1 ''.4 .4 .4 '.4 0 1 .9 .9 .9 .9 0 3 1.. .2.0.2. P .8 2..8Z

-07 54 .6 .5 - .2 .2 2.0 20 .8 .8 1.8 .2 1.6 9 1.11: .9 2,7 .6- 2.1 

108 :2 1.4 1.4 .1.9 1.0 .9 0 - 2 1.7 1.7 . 7- '.1.7.'.' 0 
109 :9 -1.4 1.3 -2.9 .7 2.2 5 1.0 1.1 1.5. .4 1.i 1 3.7. ;--3.7 3 3.7 0 
110 21 2.2 1.8 .7.3 .4 6.9 6 2.8 1.6 7.6 .4 7.2 5- 2.6. 2.8 4.0. - . 2.6 
Ill S.. 'a2 . 2.1 4.1 .8- 3.3 15 2.3 1.7 9.8 .e 8.9 2 :--1.9- - ."2 '3.7 -.9-. -. 5 
112 18. .3.7 2.7- 11.2 .8 10.4 1R 2.2 1.4 9.7 .5 9.2 10 1.8 1.1 6.5 .5- 6.0 
113 6 :-1.4 1.8 2.4 .3 2.1 :9 2.2 1.5 7.3 .7 6.6 1i.. 1.9 1.9 2.9 .6 2.3 
114 48 4.51 3.5 12.9 .9 12.0 '. 8 2.3 2. 3.4 .A 3.1 2. 3.2" 3.2 4.1 2.3 '1. 
115 26* 2.6 2.3 10.7 '.3 10.4 12 3.2' 3.0 8.2 .7 7.5 4 24 " 2.7 4.5 1.11. 3.4 
h-i6 1.. 5.9 4.4 15.0 1.7 13.3 6 7..8 41 25.0 .2. 5' 3.5 7.2 .7 4.5 



TAL! '14 VILLAGE IEVEL TIMIe OF IRRIGATION OF BLOCK OF BUNDED UNJITS SUQNARY STATISTICS FOR 

.HD,-. YTI)DL - -AIL. POSITIONS ON WATEOWSES ONO VILLALGE BASISS -

VilIlage, 
7.. 

Cusms-

Head 
n.nWia.. ?Maxi-

mm 
Mini-
mum 

R.-e ' of 
Cases 

Mean 
Middle 

Median Maxi-
mum 

Mini-
mum 

Range - of Mean:-Median
Cases -

Tall 
Maxi-
mum Mi

mumi !Fa~ 

0 : 

102 

10 

106 

102 

109 

110 

13-
fl4. 

" * 2.1 

1- 3.7 

3 4.7 

2 .8 
0 -. 

.2 1.2 

1 5.4 
-1' .7 

1 1.2 

0no --

00 -

12- 3.4 
2.2 

1.6, 

3. 

4.S 

.9 

-. 

1.2 

5.4 

.7 

1.2 

-

3-4 
1.7 

1 .5 

7-

5.3 

1.1 
. 

1.3 

5.4 

.7 

1.2-

-

4.9-
6.5: 

. 

3.7 

4.3 

.5 

. 

1.2 

5.4 

.7 

1.2 

-

1.9 
.5.5..... 

4.0 

.0 

1.0 

.6 

. 

.i 
.0 

.0 

.0 

r -

-

3.0 

0 

0 

2 

2 

1 

2 

0 

1 

2 

55 

3 

1 

5.4 

.5 
1.5 

.7 

-

2.9 

1.7 

2.7 

1.9 
.9 

-

-

5.4 

.5 
1.5 

.7 

-

2.9 

1.7 

2.8 

1.9 

1.9 
.9 

-

---

6.0 

.6 
1.5 

1.0 

-

2.9 

2-7, 

9.7 

4.3 

1,9 
.9 

-

-

-

-0 

-- .---.--

4.8 1.2 

.4 .2 

1.5 0 

.5 .5 
- 0 

2.9 .0 

.7 2.0 

1.3 9.4 

1.8 2.5 

1.9 0 
.9 .0 

2 

0 
0 

0 
1 

'0 

1 

3 

2 

1 
0 

". 

1,2 

_ 

. 

-

-

-

2..' 

-'--

8.3 

.7 

2.0 
-

1.2 1.6 

-a-,'.-
-

- -

- -

"'° 
2.3 2.3 

- -

8.3 8.3 

8.7, .1 

1.4 1.5 

2.2J -

.9, 

- -

-

... 

2.3 

8.3 

2.4 

1.31 

. 0 
-

.7 

. 

'-o 

0 

0 

.7. 

2 

115 

Lis' 

6 3.7 

7.5* 

4.6 

7.5 

6.5 

-75 

.3 

7. 

6.2 

0 

0 

3 

. 

6.3 

. 

4.3 

. 

.10.5 

. 

4.1 

0 

6.4 0 

-

-

" 

-

-

-

_ 

-

-

-
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APPENDIX II
 

Part A
 
Section 2
 

WATERCOURSE LEVEL
 

SUMMARY 

STATISTICS
 



TABLE 1 WATERCOURSE LEVEL 	WATERCOURSE LENGTH SUIMARY STATISTICS IOR HEAD, MIDDLE AND TAIL
 
POSITIONS ON WATERCOURSES ON WATr'OURSE BASIS
 

Village Head 	 Middle Tail
# of Mean Median Maxi- Mini- Range # of Mean Median Maxi- 'innl- Range 3 of Mean Median Maxi- Mini- \Range

Cases mum mum Cases mum 1--m Cases mum mum 
101/1 5 2100 2100 2100 2100 
 0 22 3186 3100 4300 )S00 1800 12 6137 6200 6500 5340 1h.60
101/2 6 2000 2000 2300 1700 600 8 4625 5000 5000 3500 
 1500 16 8083 8360 8720 7260 1460

102/1 3 1500 1500 1600 1400 200 1 
 2000 2000 2000 2C00 0 7 4300 4000 4800 4000 800
103/1 0 
 - - - 9 1374 1200 1295 1200 95 17 2330 2243 2651 2153 498
 
104/1 - - - - - 3 2468 2449 3156 1800 1356 
 4 3887 3500 5103 3450 1650

104/2 9- 873 850 1300 10 1290 6 3058 3200 3300 2200 1100 3 4200 4000 5000 
 3600 1400
 
.104/3 1 500 500 500 500 0 0 - - - - - 3 1690 1570 2000 1500 500

105/1 3 50 350 980 350 630 5 4234 
 3972 5280 3972 1308 5 7560 7700 7920 7260 660

106/1 1 1560 1560 1560 1560 0 2 2550 2550 2700 2400 
 300 3 3880 3520 4700 3420 1280

107/1 17 2329 2P00 4200 1200 3000 3 
 5661 5390 6790 5400 1390 7 13200 14000 14000 10000 4000
107/2 11 2055 2300 2600 700 1900 4 5200 5800 5800 3400 2400 10 7977 7600 9000 7570 1430
 
107/3 23 1576 1296- 2100 1014 1086 3 4000 4000 4000 4000 0 8 8825 9000 9400 7600 1800

108/1 3 2123 l'5 3070 1650 1420 0 -  - - - 3 9120 8030 11300 8030 3270109/1 5 2540 2000 
 3700 1700 2000 3 6167 5500 7500 5500 2000 1 14000 14000 14000 14000 0 
109/2 1 1920 1920 1920 1920 
 0 4 3600 3600 3600 3600 0 3 6967 6600 7700 6600 100
110/i 1 650 650 650 650 0 3 3187 3454 3806 2800 1006 5 5048 4800 6020 4070 1950

110/2 3 1866 1654 2398 1506 892 
 3 3542 3542 3542 3542 0 4 5874 5669 7206 4950 -:2256

110/3 7 263 200 700 100 600 5 866 910 
 910 800 110 6 2100 2100 2100 2100 0
ill/1 5 1171 1400 1555 300 1255 
 9 2303 2434 2594 1890 744 2 4550 4550 4800 4300 500

111/2 3 867 800 1000 800 200 12 2536 2567 
 3265 1800 1465 9 .4146 3850 5300 3765 1535
112/1 2 1925 1925 1600 1250 350 9 4129 4500 600 3600 2400 6 8567 8900 9790 6820 2970
 
112/2 7 964 770 1450 550 900 4 2925 3100 3350 2150 1200 7 4063 3621 5400 
 3520 1880

112/3 6 1180 870 2000 660 1340 
 2 5135 5135 5170 5100 70 9 7882 8330 9000 6400 2600

113/1 0 - - - -  9 2411 2700 2800 1800 1000 A 4113 4175 4300 3800 500

113/2 2 950 950 950 950 0 5 1939 2365 2365 1200 1165 4 3246 3430 3575 2550 
 1025

113/3 '. 1300 1300 1300 1300 0 7 2973 3135 3564 1980 1584 14 5050 5200 5931 4000 1931

114/1. 13 715 880 920 209 711 2 2474 2474 2700 
 2249 451 2 5300 5300 5800 4800 1000

114/2 19 629 625 1200 310 890 2 4200 4200 4400 4000 400 
 2 11000 11000 11600 10400 1200

114/3 5 900 900 1400 230 1170 1 2306 2300 2300 2300 0 11 2932 2500 4400 1970 2430
114/4 4 375 350 
 650 150 500 7 2567 2500 3400 2200 1200 2 5750 5150 6000 5500 500
 
115/1 7 769 850 1161 280 881 2 1800 . 1800 1800 1800 
 0 1 4500 4500 4500 4500 0

115/2 2 537 537 800 275 525 
 3 1300 1200 1500 1200 300 2 2450 2450 2800 2100 700
315/3 4 120 110 250 10 240 1 1600 1600 1600 1600 0 3 2800 3000 3200 2200 1000
115/4 3 593 350 12,i0 230 970 1 2400 2400 2400 2400 0 
 2 3650 3650 4100 3200 900
 
115/5 1 700 700 700 700 0 3 1083 1000 1400 850 550 
 3 2267 2300 2500 2000 500
115/6 3 113 10 
 320 10 310 4 500 700 700 600 100 1 1600 1600 1600 1600 0

116/1 3 543 525 950 155 795 1 1675 
 1675 1675 1675 0 5 2574 2800 3200 2185 1015

116/2 3 1140 1500 1900 20 1880 1 2173 2173 2173 2173 0 5 5104 4750 5920 4550 1370

116/3 - - - - - 1 1200 1200 1200 1200 0 3 2995 3000 3185 2800 385..
116/4 1 225 225 225 225 0 1 1015 1015 1015 1015 0 2 1812 -1812 1825 1800 25:-,
 



TABLE 2 WATERCOURSE LEVEL XiRIC-ATION DELIVERY EFFICIENCY SUMMARY STATISTICS FOR' 
HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSE ON WATERCOURSE BASIS 

Village Head Middle Tail 
I of Mean Median Maxi- -£ni- Range # Of Mean Median Maxi- Mini- Range # of Mean Median Maxi- Mini- Rangg 

Cases mum mum Cases mum M Cases mum mum 
101/1 5 53 53 53 53 0 18 ,9 66 - 87 57 30 12 74 76 85 '64 21 
101/2 
102/1 
103/1 

6 
3 
0 

87 
71 
. 

87 
68 
. 

93 
R7 
. 

80 
:17 
. 

13 
30 
. 

8 
1 
7 

78 
82 
50 

77 
82 
06 

80 
82 
62 

77 
82 
46 

3 
0 

16 

16 
7 
5 

56 
55 
73 

58 
61 
70. 

64 
61 
84 

43 
43 
61 

21 
18 
23 

.104/1 0 ... . . 3 47 45 56 41 15 4 40 42 56 20 36 
1!04/2 9 63 63 100 31 i,69 6 49 46 79 16 63 3 51 57 61 35 .26 
104/3 
105/1 

1 
3 

67 
78 

67 
84 

67 
93 

67 
58 

0 
35 

0 
5 

-
49 

-
47 

-
62 

-
.41 

-
21 

3 
5 

47 
60 

50 
61 

57 
61 

33 
58 

24 
3 

106/1 1 41 41 4_1., 41 0 2 38 38 49 27 22 3 51 60 66 28 3a 
107/1 9 57 52 92 46 46 2 49 49 52 47 "5 5 38 38 41 37 4 
107/2 11 66 61 81 50 31 4 44 44 46 41 5 10 51 51 66 33 .33 
107/3 23 66 69 80 41 39 3 61 59 65 59 6 5 49 43 61 43 18 
108/1 3 67 58 85 58 27 0 - - - - - 3 36 46 51 12 39 
109/1 
109/2 

5 
1 

42 
72 

65 
72 

69 
72 

19 
72 

50 
0 

3 
4 

47 
55 

52 
60 

55 
61 

34 
39 

21 
22 

1 
3 

11 
36 

11 
20 

11 
70 

11 
17 

0 '.
Ln 

110/1 1 86 86 86 86 0 3 65 75 78 42 36 5 64 61 95 38 57 
110/2 
110/3 
,1111 

3 
7 
5 

83 
.74 
62 

88 
74 
62 

91 
89 
100 

77 
55 
30 

14 
34 
70 

3 
6 
9 

48 
63 
24 

49 
61 
23 

49 
86 
41 

45 
47 
2 

4 
39 
39 

4 
6 
2 

42 
61 
38 

37 
61 
38 

68 
61 
57 

28 
61 
19 

40 
0 

38 
S111/2

112/1 
3 
2 

37 
68 

32 
68 

51 
82 

29 
54 

22 
28 

12 
9 

53 
55 

53 
64 

90 
66 

18 
19 

72 
47 

9 
6 

51 
60 

59 
64 

69 
90 

23 
17 

46 
73 

112/2 7 69 74 78 38 40 4 53 53 58 49 9 7 54 57 80 31 49 
112/3 
113/1 

6 
0 

43 
-

42 
-

54 
-

32 
-

22 
-

2 
9 

39 
45 

39 
54 

51 
64 

27 
15 

24 
49 

9 
4 

42 
42 

45 
32 

57 
80 

18 
23 

39 
57 

113/2 
113/3 

2 
1 

85 
44 

85 
44 

87 
44 

83 
44 

4 
0 

5 
7 

73 
66 

70 
73 

83 
84 

61 
16 

22 
68 

4 
14 

47 
66 

48 
73 

50 
100 

42 
38 

8 
62 

.114/1 13 82 87 100 47 53 2 27 27 28 27 1 2 29 29 43 15 28 
114/2 
114/3 

-114/4 

19 
5 
4 

65 
63 
77 

63 
70 
82 

87 
98 
89 

49 
23 
53 

38 
75 
36 

2 
1 
7 

41 
60 
47 

41 
60 
37 

51 
60 
69 

30 
60 
30 

21 
0 

39 

2 
11 

2 

15 
56 
17 

15 
60 
17 

18 
76 
19 

13 
10 
16 

5 
66 

3 
i15/1 
'115/2 

7 
2 

62 
59 

67 
59 

90 
75 

33 
43 

r7 
32 

2 
3 

37 
53-

37 
58 

50 
68 

25 
33 

25 
35 

1 
2 

11 
61 

11 
61 

11-
76 

i 
46 

0 
30 

115/3 
115/4 

4 
3 

46 
58 

61 
47 

100 
85 

50 
43 

50 
42 

1 
1 

53 
75 

53 
75 

53 
75 

53 
75 

0 
0 

3 
2 

53 
16 

55 
16 

60 
26 

43 
6 

17 
20 

115/5 
115/6 
116/1. 
116/2 

1 
3 
3-
3 

4r-
83 
69 
46 

40 
103 
77 
20 

40 
10 
-
100 

40 
48 
44 
18 

0 
52 
43 
82 

3 
4 
1 
1 

65 
64 
11 
23 

80 
64 
11 
23 

82 
92 
11 
23 

32 
36 
11 
23 

50 
56 
0 
0 

3 
1 
5 
5 

47 
!70 
.15 
14 

39 
70 
17 
13 

91 
70 
30 
25 

13 
70 

-6 

7 

78 
0 

24 
18 

116/3 
.116/4 

0 
1 

-
28 

-
28 28 

-
28 0 

1 
1 

30 
30 

30 
90 

30 
90 

30 
90 

0 
0 

3 
2 

35 
12 

34 
12 

50 
15 

21 
" 

29 
6 



TABLE 3 WATERCOURSE LEMIRRIGATION APPLICATION EFFICIENCY SDMMARY STATISTICS FOR 

HEADJ MIDDLEMD TAIL POSITIONS ON WATERCOURSES ON WATERCOURSE BASIS 

village 
9 of Mean 

Head 
Median Maxi- Mini Range 

Middle 
# of Mean Median MIaxi- Mini- Range 

Tail 
i of Mean Median Maxi- Mini- Range 

Cases mum mula Cases mum mum Cases mum mum

101/1 
101/2 
102/1 
103/1 
104/1,-
104/2 
104/3. 
105/1 
106/1 
107/1 
107/2 
107/3 
103/l. 
109/1-
109/2. 
10/1 
10/2 
i13 

5 
5 
3 
0 
0 
9 
1 
3 
0 

15 
11 
23 
2 
5 
1 
0 
-1. 
7 

91 
81 
100 

-
-

85 
100 
29-
-
88 

100 
100 
87 
76 
17 
-

42 
78 

100 
79 
100 

-
-

100 
100 
24 
-
100 
100. 
100 
F7 
I 6 
17 
. 
42 
77 

100 
100 
100 

-
-

100 
100 
43 
-
100 
100 
100 
98 

100 
17 
. 
42 
100 

75 
62 

56 
100 
17 
-
45 
100 
96 
76 
35 
17 
. 
42 
46 

25 
38 
0 

44 
0 

26 
-
55 
0 
4 

22 
65 
0 

0 
54 

22 
8 
1 
9 
3 
6 
0 
5 
1 
3 
4 
3 
0 
3 
4 
2 
3 
6 

77 
67 

100 
100 
93 
97 
-
45 
72 
55 
100 
100 

-
-,-52 

67 
13 
66 
88 

82 
60 

i00 
100 
100 
100 

-
51 
72 
60 
100 
100 

-
54 
60 
13 
53 

100 

100 
89 

100 
100 
100 
100 

-
65 
72.. 
71 
100 
100 

-
58 

100 
20 

100 
100 

34 
53 
100 
100 
80 
77 
-
26 
72 
33 

100 
100 

-

43 
48 
19 
45 
45 

66 
36 

a 
0 

20 
23 
-
39 
0 

38 
0 
0 

-
15 
52 
1 

55 
55 

12 
16 
7 

17 
4 
3 
3 
5 
2 
3 

10 
8 
1 
1 
3 
4 
3 
6 

66 
80 
77 
100 
95 
100 
100 
50 
61 
90 

100 
93 

100 
16 
79 
60 
60 
100 

63 
79 
61 

100 
100 
100 
100 
51 
61 
99 

100 
00 

100 
16 
100 
55 
58 

100 

100 
100 
100V 
100 
100 
100 
100 
90 
66 

100 
100 
100 
100 
16 
100 
80 
65 
100 

25 
38 
61 

100 
88 

100 
100 
20. 
56 
71 

100 
81 
100 
16 
36 
49 
57 

100 

75 
62 
39 
0 
12
0 
0 

70 
10 
29 
0 

19 
0 
0 
64 
31
8 
0 

11/1 5 
11/2 3 
12/1 2 
12/2 7 
12/3 4 
1,'1/ 0 
13/2' - 2 
,13/3 1 
.14/1: 13 
.14/2. 19 
14/3, 5 
,14/4;_ 4 
15/1 7, 
.5/2 2 
15/3 4 
.15/4 3 
.15/5 1 
.15/6 3 
.1/1 3 
.16/2 3 
.16/3 0 
.16/4 1 

78 
94 
65 
84 

1(0 

63 
100 
96 
98 
66 

100 
93 

100 
100 
100 
100 
72 
69 
34 
-
.50 

100 
100 
65 

100 
100 

63 
100 
100 
100 
7J. 
10t. 
100 
100 
100 
100-
100 
i00 
93 
5 

-
50 

100 
100 
100 
100 
100 
-

71 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
94 
-

50,-

88 
83 
30 
24 

100 
-

54 
100 
83 
59 
27 

100 
49 

100 
100 
100 
100 
15 
13 
3 

-
50 

12 
17 
70 
76 
0 

-

17 
0 

17 
41 
73 
0 

51 
0 
0 
0 
0 
85 
87 
91 
-
0 

9 
12 
9 
4 
2 
9 
5 
7 
2 
2 
1 
7. 
2 
3 
1 
1 
3 
4 
1 
1 
1 
1-

93 
89 
79 
100 
97 
71 
66 
99 
71 
47 
48 
100 
100' 
100 
99 
76 
87 
86 
63 
53 
67 
48 

95 
100 
100 
100 
97 
78 
57 

100 
71 
47 
48 

100 
100 
100 
99 
76 
95 
100 
63 
53 
67 
48 

100 
100 
100 
100 
100 
i00 
94 

100 
100 
55 
48 

100 
100 
100 
99 
76 

100 
100 
63 
53 
67 
48 

36 
57 
33 

100 
94 
31 
36 
89 
42 
39 
48 
100 
100 
.100 
99 
76 
66 
43 
63 
53 
67 
48 

64 
43 
67 
0 
6 

69 
58 
11 
58 
16 
0 
0 
0 
0 
0 
0 

34 
57 
0 
0 
0 
0 

2 
9 
6 
7 
9 
4 
4 

14 
2 
2 
11 
2 
1 
1 
3 
2 
3 
1 
5 
5 
3 
2 

130 
92 
97 
69 
99 
79 
72 
83 
71 

100 
91 
100 
.00 
100 
79 
100 
100 
99 
75 
44 
75 
45 

100 
100 
100 
85 

100 
34 
74 
91 
71 

100 
100 
100 
1" 
100 
100 
100 
100 
9? 
86 
21 
86 
45 

100' 
I00 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
99 
100 
100 
100 
61 

100-
45 
81 
151-
-90 
49 
39 
45 
42 
100 
50 
100 
100 
100 
38 

100 
100 
99 
22 
9 

38 
29 

0 
55 

-: 
85 
10 
51 
61 
55' 
58, 
0 

50 
0" 
0 
0 
62 
0 
0 
0 

78 
91 
62 
.32 



TAB Z 4 " WATERCOURSE LEVEL PERCENT IRRIGATION COMPLETION SUMMARY STATISTICS FOR 
HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON WATERCOURSE BASIS 

Villaqe nedu Middle Tail 
tof-Mean Median 

Cases 
Maxi-
mum 

Mini-
mum 

Range # of Mean Median 
Caess 

Maxi-
mUM, 

Mini-
mum 

Range # of Mean Median 
Cases -

Maxi-
mu1m 

Mini-
mum 

Range 

101/2 
102/1 

30i/13 71 
1 77 
3 65 

74 
77 
58 

83 
77 
q3 

57 
77 
44 

26 
0 

49 

9 
0 
1 

82 
-

58 

81 
-

58 

96 

58 

58 
-

58 

38 
-
0 

2 
4 
7 

73 
80 
16 

73 
83 

100 

93 
95-, 
100 

52 
59 
35 

41 
36 
65 

:103/1 
104/1 

0 
0 

. 
-

. 

. 
. 
. 

. 
.. 

. 9 
2 

51 
61 

44 
61 

85 
63 

20 
58 

65 
5 

17 
3 

49 
76 

51 
86 

96 
86 

28 
55 

68" 
31.. 

144/2 
104/3 
105/1 

7 
1 
0 

47 
34 

-

56 
34 

-

66 
34 

-

21 
34 

-

45 
0 
-

6 
0 
0 

65 
-
-

70 
-
-

83 
-

J2 
-

57 
-
-

3 
3 
0 

57 
32 

-

43 
37 

-

91 
43 

-

36 
16 

55 
27 

106/1 0 - - - - - 0 - - - . - - - -
107/I 10 68 74 91 30 61 0 - - - 1 62 62 62 62 0 
107/2 
107/3 
100/1 

1 
22 
0 

55 
53 

-

55 
53 

-

90 
99 

-

18 
25 

-

72 
74 

-

4 72 
3 .'51 
0 -

93 
58 

-

97 
58 

-

38 
36 

-

59 
22 

-

9 
7 
1 

65 
44 
67 

65 
36 
67 

96 
84 
67 

28 
26 
67 

68 
58 

0 
109/1 3 71 81 81 52 29 0 - - - - 0 . .... 
i09/2
110/1 0 . .. . 

1 
0 

85 
-

85 85 
-

85 
-

0 
-

2 
0 

52 
-

52 
--

65 
-

39 26 

110/2 
110/3 
111/1 
111/2 

0 
3 
3 
Z 

. 
72 
62 
35 

. 
71 
47 
35 

. 
78 
92 
43 

. 
68 
46 
27. 

. 
10 
46 
16 

1 
4 
4 
7 

491 
58 
38 
56 

49 
61 
41 
47 

49 
66 
65 
98 

49 
43 
5 

42 

0 
23 
60 
56 

0 
6 
2 
7 

-
39 
82 
70 

31 
82 
86 

73: 
90 
91 

.
19 
74 
18 

54 
*16 
73 

12i-._ 
112/2 
12./3, 
113/1 

1 
5 
4 
0 

41 
57 
79 

-

41 
67 
78 

-

41 
94 
96 

-

41 
20 
63 

-

0 
74 
33 

-

5 
4 
1 
2 

65 
44 
65 
85 

65 
47 
65 
85 

87 
70 
65 
86 

51 
12 
65 
83 

36 
58 
0 
3 

5 
2 
8 
2 

69 
86 
51 
7b 

67 
86 
45 
78 

97 
87. 
89 
78 

45 
85 
29 
78 

52 
2 

60 
0 

113/2 
113/3 
114/1 

0 
1 
9 

86 
70 

-
86 
64 

-
86 
98 

-
86 
51 

-
0 

47 

0 
6. 
1-

-
70 
97 

-
71 
97 

-
89 
97 

-
39 
97 

-
50 
0 

1 
7 
1 

69' 
78 
53 

69 
78 
53 

69 
97 
53 

69 
45 
53 

0 
52 
0 

114/2 
114/3 
114/4 
115/1
115/2 
115/3 

18 
2 
4 
6 
2 
4 

35 
76 
35 
72 
66 
67 

27 
76 
23 
69 
66 
39 

97 
86 
79 
81 
87 
94 

17 
67 
18 
67 
45 
32 

80 
19 
61 
14. 
42 
62 

0 
0 
7 
2 
3 
0 

-
39 
67 
53 

-

-

-
32 
67 
39 

-

-

-
65 
80 
83 

-

-

-
23 
54 
38 

-

-

-
42 
26 
45 

-

2 
8 
2 
1 
1 
2 

74 
69 
75 
17 
65 
62 

74 
75 
75 
17 
65 
62 

81 
94 
77 
17 
65 
80 

67 
29 
72 
17 
65 
44 

14 
65 
5 
0 
0 

36 
115/4 3 72 91 99 27 72 0 - - - - 2 48 48 71 25 46 
115/5 
115/6 

1 
3 

61 
60 

61 
6 

61 
84 

61 
29 

0 
55 

1 
3 

100 
46 

100 
56 

100 
56 

100 
26 

0 
30 

3 
0 

39 
-

37 
-

62 
-

19 
-

43 

116/. 
116/2 
116/3
116/4 

1 
0 
0 
0 

80 

-
-

-
80 

-
-

-
80 

-

-

80 

-

0 
-

0 
0 
0 

-

-

-

-

. 

. 

-

. 

. 
0 

-

. 

. 

- 2 
1 
1 

49 
76 
61 
. 

49 
76 
61 
.. 

73 
76 

>61 
61. 

24 
76 
61 
. 

49 
0 
0 

. 



TABL3 5 WATERCOURSE LEVEL PERC.WT LOSS RATE PER THOUSAND FEET OF WATERCOURSE SUMMARY STATISTICS-FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON WATERCOURSE BASIS 
Village Read Midd Tail- - 4 f Y p*Mei Range Cases# Mini- Mini- Rgeof Mean Median s of Mean Median M~xi- muini- Range

Cases Mum Imum Cases MUM mum Cassaxui101/1 5 22 22 22 manm
22 0 18 10 101-1/2 6 -6 6 .7 -4 13 4 9 12 4 4 73 8 5 5 6 2 5 

102/1 3 20 22 30 
5 1 16 5 5 8 4 48 22 1 9 9
103/1' 0 - 9 9 0 7 10 10 12
7 42 45 9 3
104/1 0 . 45 32 13 5 11 13 16
3 22 23 24 19 6 10
 

104/2 8 51 5 4 16 17 23
38 99 29 70 9 14
6 1 17 38 6 32
14/3 1 66 66 66 66 0 0 
3 12 11 18 8 10
 

1os/1 3 52 - - - 3 3219 121 17 104 5 12 13 27 45 25 20
106/1 15 10
1 38 38 38 38 0 2 24 
5 5 52 5 6 5 1
24 27
107/1 9 21 1.9 33 21 6 3 13 12 20 7
4 29 2 85 85 13

107/2 11 23 15 71 8 
10 7 3 5 5 5, 6 4 -263 4 11. 10 16 
 9 7
107/3 23 22 24 29 10 10 6 6 8 4 419 3 10 i0 10
10/1 3 26 9 1 5 626 26 5 21 6 6 10 - 109/1 5 23 21 37 15 22 - - 3 7 7 83 9 9 9 6 28 1 1109/2 I 15 15 15 15 .0 4 12 11 17 

6 6 6 6 - 0 Co 
110/1 1 21 21 21 21 0 

11 6 3 10 12 13 4- 93 11 10 15 7 8110/2 3 9 8 5 6 7 1313 6 1 12
7 3 15 14 15170/3 7 116 Il1 171 65 14 1 4 12 13 13 10106 5 45 47 58 3
111/1 4 36 28 64 26 38 .9 
18 40 6 19 19 19 19 033 35 51
111/2 3 23 28 2 1365 85 88 23 65 12 23 22 

13 17 10 754 8
112/1 2 24 24 37 i 46 9 12 11 17 8 926 9 10 10 18112/2" 7. 34 5 13 6 5 439 45 19 26 8 1 7
4 17 15 24 13 11
112/3 6 62 83 7 ii 12 19103 28 75 2 12 4 15
 
l/l o - - -

1 14 9 5 9 7 8 9 5 4- 9 23 24 31113/202 16 16 15 4 14 1616 18 14 4 19 5 141,3/3 I 43 5 18 I3 33 ? 26" 43 43 43 0 7 11 9 29 7 22 
4 17 15 23 14 9

114/1 13 36 16 127 13 7 7 15 3, 120 127 
 2 29 29 '-33 27114/2- 19 63- 65 6 2 13 13 15
107 11 12 314/3 5 56' 57 111 
96 2 14 14 1,. 11 6 2 8 82 109 - 7


114/4. 4 65 
1 17 17 17 -17 0 11 15 14 23 

1
 
60 95 44 51 7 9 14
21 1i 28
53 77 - 12 16 2 14 14-_ 50 :95 15 80 15 13 22 35 35 42 28
115, / 2 82 82 93 14 1 20 20 20- 20 ..
71 0
22 3 37' 28 56 
 26 30
115/3 3 303 245 478 200 278 

2 15 15 19 11 8115/4- 3 8 1 29 29 29 29 0 365 3.51 48.103 1 18 14 26 13 13 , 1 10 10 10 0115/S 3.. 86 2 23 23 23 2386 86. 86 0 03 37 18 80 14 65it3/9 3 231 164 164 164 164 0 d 31 11 91 
31 35 4 31 

'U/1 3 63 59 86 44 42 
11 80 ± 19. 19 19 19 0.1 53 53 53 53312 2 48 48 53 43 10 

0 5 34 33 43 25 1811./3 0.- . . 
1 36 36 36 36 0' 5 17 18 20. . 1 58 58 58 58 0 13 7

1/4 1 320 320 320 320 0 
3. 22 21 27 19 81 9 9 9 9 0 2 49 49 50 47 



TALE 6 WATERCOURSE LEVEL CUBIC FEET PER SECOND LOSS PER THOUSAND FEET OF WATERCOURSE SUMMARY STATISTICS 

.FOR HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON 'ATERCOURSE BASIS
 

Village Head 
 Middle " 
 . Tail# of Mean Me41an Maxi- Mini- Range # of Mean Median Maxi- Mini- Range # of Mean Median Maxi- Mini- Range
Cases . mum mum Cases Mum mum Cases mum mum101/1 5-...i 54 54 54 0 18 23 26 31 10 21 12 9 9 9 9 
 0


101/2 . 5 13- 14 15 9 6 8 11 ii 12 i 1 16 12 12 16 9 7102/1 3 20 20 28 12 16 1 9 9 9 0 7 14 14 17 11 6
103/1 0 - -.  7 15 17 17 9 8 
 5 3 3 5 1" 4
104/1 0 . . . . . 3 44 45 48 39 9 4 32 32 46 17 29

104/2 8 46, 35 92 
 28 64 6 16 13 35 4 
 31 3 12 8 22 5 17
104/3 1 20 20 20 20 0 0 - - 3 9 8 13 5 8
105/1- 3 191 68 443 61 382 
 5 24 29 -'9 10 5 10 10 11 10 1
106/1. 1 208 208 208 208 0 2 133 
 133 149 i18 31 3 58 39 110 25 85
107/1 10 37 35 56 8 48 2 1? 17 19 14 5 5 9 9 
 12 8 4

107/2 .11 52 31 160 20 140 4 23 21 32 19 13 
 10 12 12 15 9 6
 
107/3 23 23 24 32 11 21 3 11 
 ii 11 10 1 5 6 6 6 5 1106/1 3 16 17 17 14 3 0 - . . .
 3 15 16 18 12 -6
109/1 5 58 50 100 26 74 3 26 26 27 24 3 1 24 
 24 24 24 0

109/2, 1 29 29 29 29 0 4 43 38 59 37 22 3 27 30 43 7 36 'o
110/1 0 - - . . 3 5 S 7 4 3 5 5 4 9 1 8110/2 3 15 8 32 6 26 3 20 20 
 25 16 9 4 21 21 25 16 9
110/3 7 96 120 150 10 140 
 5 57 58 78 19 59 6 ;;0 20 20 20 0
111/1- 4 62 51 129 19 -110 9 75 64 160 25 135 2 
 43 43 68 19 49

111/2 3 50 60 63 27 36 12 22. 23 42 10 32 10 16 14 30 9 30

12/1 2 16 16 23 9 14 11 30 26 61 2 59 6 
 10 9 21 2 19l12/2 -7 15 16 20 8 12 4 6 5 10 4 6 5 5 5 9 1 8112/! 6 128 145 228 20 208 2 21 
 21 26 17 9 8 14 15 16 9 7113/1 0 - - - -  9 39 42 55 22 33 4 *67 32 193 9 184.
ll.3/2 2 11 11 13 9 4 5 10 5 22 3 19 4 9 8 14 7 7
113/3 1 181 181 181 181 0 7 23 10 78 
 8 70 13 10 s 19 3 16114/1 12 27 11 146 2 144 2 52 52 68 36 32 2 17 17 19 15 4 
114/2 18 11 4 84 1 83 2 34 34 44 24 20 2 19 19 20 17 3
114/3 5 41 27 103 2 101 8 10 9 22 3 19 4 19 18 28 11 17
114/4 4 2 2 3 1 2 7 12 13 20 4 16 2 29 29 30 28 2
115/1 6 34 21 113 3 110 2 56 56 82 
 29 53 1 40 40 40 40 0

115/2 2 45 45 50 39 11 3 23 13 50 7 43 2 7 7 10 4 6i15/ 3 207 68 549 4 545 1 19- 19 19 19 0 3 12 11 15 11 
 4
 
.15/4 3 79 75 151 10 141 1 18 18 18 18 0 
 2 39 39 40 39 1
->15/5 2 27 27 50 4 46 3 29 10 68 9 59 2 54 54 57 51 
 6

115/6 1-\14 14 14 14 0 4 23 7 71 7 64 1 24 24 24 24 0
116/1 3 17 15 29 8 21 1 57 57 57 57 0 5 49 20 109 4 105
116/2 2 22 22 29 15 14 1 8 8 8 8 0 5 9 10 15 3 12116/3 0 - - - -8 0 1 72 72 72 72 0 3 9 1. 12 4 8116/4 1 182 182 182 182 0 1 3 3 3 3 0 2 21 2i 22 20 2
 



TABLE 7 WATEPCOURSE LEVEL DEPTH OF IBRIGATION APPLICAiION .SUMMARY STATISTICS FOR 
HEAD, MIDDLE AND TAIL POSITIONS ON WATERCOURSES ON WATERCOURSE BASIS 

Village Head Middle
. Of. Mean Median - i- Mini-	 TailRange "fof Mean Median Maxi- Mini- Range 4- ofCae." wi 	 Mean Median Maxi- Mini- Rangemum Cases mum mum Cases 
 mum muir 
_-401/1 5 2.1 2.0 2.5 1.6 .9 22 4.0 3.5 8.5 1.41.0/2 5 4.1 4.2 6.0 	 7.1 12 3.8 3.7 8.1 .92.5 3.5 	 7.2
8 34 3.2 5.0 2.2 2.83.02/1z J.1 2.7 3.0 3.1 2.2 .9 1 .	 

16 3.3 3.0 8.2 1.4 6.82.9 2.9 2.9.-- /, - - - .	 .0 7 2.5 2.1 4.3 1.4 2.99 1.6 1.7 2.519I/1 	 .6 12i 170 .. .. 	 1.7 1.6 3.1 . -2.23 2.7 2.1 4.1 1.8-3.04/2 9 3.1 2.5 6.1 .8 5.3 6 	
2.3 4 2.7 3.3 3S5 . 2.82.5 2.4 3.7 1.4 2.3 3,104/3 -. 1.3 1.3 1.3 1.3 .0 0 -	 1.5 1.3 2.4 .9 1.5-1#5/1 3 5.3 5.4 6.5 4.0 2.5 	

- 3 1,5 .4 2.3 1.0 1..S 2.3 2.0106/1 1 1.8 1.8 1.8 1.8 	 3.4 1.8 1.6 5 2.5 2.0 3R5 1.8.0 2 3.3 3.3 4.6 	 1.?107/1 16 2.2 1.9 4.2 .9 3.3 3 	
2.0 2.6 3 4.5 4.4 4'9 4.3 .62.7 2.2- 4.3 1.7 2.6 7.107/2 11 2.4 2.5 3.4 	 3.3 3.4 5.0 1.7 3.3.7 2.7 4 2.5 2.7 3.4 1.5 1.9107/3 23 1.8 1o5 7 .8 3.9 3 1. 1.1 1.1 1.1 

10. 2.0 1.8 3.2 .9 2.3
106/1 3 2.4 -1.7 4.1 	 0 8 2.0 1.6 4.51.3 2.8 0 -	 .7 3.8-309/1 5 2.5 	 - - 3 3.1 3.42.5 1.3 ?2.5 3 3.1 2.9 3.9 2.6 1.3 	

5.0 1.0 4.0" 
109/2 1 7.6 7.6 7-a 7.6 	 1 2.7 2.7 2.7 2.7 .0 00 4 4.6 5.0 5.8S110/i 0 . . . . .	 

2.6 3.2 3 3.1 2.1 5.1 2.0 3.1 03 1.5 1.1 2.5 1.0 1.5,,110,2 3 2.4 2.2 	 5 2.5 1.9 4.5" 1.03.5 .. 4 2.1 3 2.4 3.2 3.2 .7 	
3.5 

l10i3 7 2.7 2.6 4., 	
2.5 4 2.3 2.0 3.3 1.8 1.51.8 2.8 5 3.1 2.5S1U/1 5 3.3 2.2 7.' .8- 6.9 	

5.3 2.3, 3.0 6 1.3 1.1 2.5. .7 1.87 2.9 2.9 5.4 .1K11/2 3 2.1 1.5- 3.i 1.0 2.8 	 5.3 2-- *2.1 2.1 2.7 1.6 1.112 2.5 1.9 5"f 1.3 3.8
112/1 2 2.6 	 10 2.1 1.9 4.3 .62.8 4.3 1.3 	 3.7
3.0 11 2.5 
 2.6 3.
112/2 7 57 	 .7 3.2 6 2.1 1.9 3.34.5 19.8 .9 18.9 4 	 1.1 2.21.5 1.6 2.3 
 .4 1.9
112/3 6 2.2 2.2 2.7 1.6 1,1 2 	

' 9.3 11.4 17.0 2.7 14.32.3 2.3 2.7 1.8
113/1 0 .. 	 .9 - -1.6 4.3 1.2 3.1. . 9 
 2.2 2.0 3.5 
 1.0 2.5
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4 1.2 2-.Z .9 1.3 
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.1.9 9 22 2.9 2.4 4.9 1.6 .12 2.2 2.2 2.5 i.7 .8-,'t3 .6 3.8 3.9 3.7 .2 B 2.0 2.0 3.7 1.7 2.0 16 2.5 
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0 5 1.1 1.4 1.8 .1 1.7.9 .1 .8 
 1 .4 .4 .4 .41/3 0 - - - 0 5 .7 .5 1.8 .1 1.7- 1 .9 .9 .9 .9 0116/4 1 13 1.3 
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 .0 1 1.0 1.0 1.0 1.0 0 2 .7 :7 .6 



-- 

--

?AULZ9 WAI'ERCOURSE LEVEL DAYS SINCE LAST IRRIGATIONSMAYSAITC O HEAD, HIVIDLE AND TAZI 

POSITIONS ON WATERCOURSES ON WATERCOURSE BASIS 

Vile :--iddle 
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APPENDIX II
 

Part A 
Section 3
 

WATERCOURSE PROFILE
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SOCIO-ECONOMIC SUMMARY DATA 

TABLES A-L
 



TA5EA VILLAGE LEVE CROPPING%PE'RCENTAS P30K CD.0P SURV-F MAP AND-SEASON WRE DATA GATHERED, 

Ll1age Wheat Garden Rice Vege- Cotton Sugar- Poly Fodder Other Fallow Season -
tAble ____cane- - - -

1.8 .45.45 24.2 .1 12.2 .8 - 60.5- Rabi/Kharif 

102. - .2 - -1.4 8.2 1.7 4.2 13.3 71.0 Rabilhrlf 
103 - 73.4 .6 .9 11.6 3.;9 9.6 Rabi 

48.4 2.4 .4 .6 ;2.8 30.5 .9 9.0 abi 

105 1.0 22.3 .2 4.,l 12.8 5.9 18.7 2.8 32.2 -harif
106. 41.5 -1.6 5.0 7.8 8.3 8.6 27.2 Eabi 

107 1.4 2.7 31.4 10.7 1.7 32.0 -7.6 12.5 Kharif 

108 .9 5.3 .2 10.3 12.3 3.2 19.1 .3 48.4 Khaf 

109 27.7 7.1 4.2 .1 11.6 20.4 12.8 1,9 14-02 :.Rab -

U0 .3 61.3 1.7 .5 3.5- 1.3 "5-.4' 1.3 25.0- Khairf. 

111 41.3 6.9 .6 1.6 28.9 8.4 12.3 Rabi 

112 33.9 67 1.4 2.1 7.3 2.5 8. 2.8 4 .. 2  abi 

116613.8 20.2 9.7 167 1. 2I .,9 Rabi
14 39.2 ,6 - 1.9 10.3 1.0 3.3 136 1.8 '8.3 Rabi 

115 36.9 2.3 2,1 2.2 6.1 -5.7 .8 Rabi 

- 7.7 1.7 38.1 2.6 32.7 Rab-. 



Ta;DE ,1ATES WHEN SURVEYS WERE MADE FOR VILLAE SITEo3 
Tillage Dates of % CropPing 	 Fir Qperation 

ites, Survey Fallow Season Taking Place 

LO (2vc) May 15-31, 1975 60.5* Rabi/Kharif' Wheat Rice 

L02 (lwc) June 1-7 195,5 71.0* Rabi/Kharif Wheat Cotton 

L03 (lwc) ,July 1-7, 1975 9.6 Rabi 	 Rice Planting Punjab-
Nursery May-June
Transplant June-

Mid.August
 

.04 (3wc) July 8-20, 1975 9.0 Rabi Rice Planting
 

.05 (lwc)** July 21-30, 1975 32.2* harif RiceA.Planting
 

.06 (it:c), August 1-7, 1975 27.2* Rabi 
 Rice Planting
 

.07 (lwc) 
 June 8-30, 1975 12.5* Kharif Wheat Cotton
 

08 (lwc)** August 8-15, 1975 48.4* [kharif Rice Planting
 

09 (2wc) August 15-22, 1975 Rabi
14.2 	 General Cultivation
 

10 (3wc) Sept. 23-Oct. 7, 10.0 Kharif Harvest Preparations
 
1975 Rice + Wheat
 

11 (2wc)** Jan. 19-29, 1976 12.3 Rabi 	 General Cultivation
 

12 (3wc) feb. 26-Mar. 3, 41.2 Rabi 	 General Cultivation
 
1976
 

13 (3wc) Feb. 18-25, 1976 21.9 Rabi General Cultivation
 

14 (4wc)** Feb. 1-8, 1976 28.3 Rabi General Cultivation
 

15 ('6wc)** Feb. 9-16, 1976 
 21.8 Rabi General Cultivation
 

16 	(4wc) March '1-30, 1976 32.7 Rabi General Cultivation 

Due to, time of crop survey the percentage of cultivated area fallow mapp 

, 	 Denotes nonperennial.iatircourse. 



!4BLE C SUMMIARY OF PERCENTAGE IN SELECTED MROPS KAPPED IN. 71E CROP S53RVEY 

TOTAL WATERCOURSE CHNM AREAS AT -EACH VILLAGE SITE 

V11g;t o1 Seao Weat Gardczi Rice: Vege- .Cottoni Sugar-
and.Watefrcourse Culti- of _Crp* ?tableo, care
Comands .-Vatead Survey 

*-Areas Rurabi±'l 

Peirennial 

101-1,2 980.814 R/K 8.4 .4 .5- 24-.2'102-1J( 2166 R/K. . 8.2' .. 
1L03-1L .149.01,- R - 73.4 f; .9104-1.2,3 410.62 R 
 48.4 2.4 . .4 .6
106-1 .539.70 R 41.5 1.6 

107-1 2p3 2053.78 K 
 1.4. 2.7 31.4 10.7 

'109-I:.2730.10 R 27.7 7.1 4.2 11.6

110,2 912.40 K 61.3 1.7 .5 .!3.5-

-12-,2,3 889.40 
 R 33.9 .7 - 1.4 
 .7,3

113-I.,3 742.68 R. 26.6: .1 
 3.8 20.2 

16-1,2,3,4 - 569.31 R 17.7 .1 
 7.7 

Son-perennial
 

105-' 457.83 K 
 1.0 - 22.3 .2 4.1 12.8,
108-1 561.22 K .9 513 .2 - 10.3, 12.3 
111-1,2 41.3 660089 .6 . 1.6.-.9 

114-1 ,2,3,4 - 899.07 R 39.2 .,6 1.9 
 1.0

15-1,2,3,4,5,6 725.94 R 36.9 5.1 
 i23
2.2 


o- ama10 ed
-. 


110- 11930 K76.7 

OF 

Fodder Oti 

12 .8,
 
1.
 
11'.6 3..9. 
30.5' 5.9 
8.6
 

32.0 76 
12.8, 1.9 
5.4 1.3 
8.1 2 8
 

16.7 1.0
 
38.1 2.6
 

18.7 2.8 
19.1 -,3
 
8.4 .
 

13'.6 i 18 
5.7 17.8 

-62.4
2.-7 
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TableD 
 DLfferenceg 1'rOping intensities between head and 
ail r
watercourse cafands and.note on supplemental supplies by Watercourse,
,...j:' ' ,' • ' • Difference
 

Water- No., 
 No. 
 between
course of Head.; of Tail tail and 
 Note related to canal water
number fams farms, farms farms head, X 
 supplements

101-2 3 •126 3 110 , -10 

101-23"116 
 ,2 
 No supplements
 
Private TW, head-l, middle-)
 

,02-i' 3 131, .4 119 -12 
 Private TV, head -1 middle -, tail
 
103-1, 1. 135 1 
 114 -21 
 1 private TW at heed
 
104-1 
 2 171 6 148 -23 
 No supplements
 

106-1 
 -.4 176 4 131 -45 
 Public TW at'head
 
107-1 7 
 4 150
163 -13 Private TW, head-2, middle-3, tail-3
 
107-2 4 
 185 6 
 150 -35 Private TW,.head-3, zIddle-2, tail-3
 
107-3 5 
 157 6 
 154 - 3 Private TW, head-2, middle-2, tail
108-1 3 101 3 
 101 0 Public TW head and private TW, middlc
 

tail-I
 
110-2 3-
 158 3 
 151 - 7 Private TW, head-0, middle-4, tail-2 
111-1 10 130 3ji 132 + 2 
 Public TW at head, Persian wells
 

head-I, middle-l, tail-O
 
111-2 2 185 4 
 154 -31 
 Public T, Persian v.jlt,,bed-6,
 

middle-li, tsil-7
 
112-1 1' 
 175 2 
 153 -22 No supplements
 

112-3 3 
 120 4 
 114 - 6 No supplements'
 

113-2 6. 124 1 130 + 6 
 No aupplementr
 
113-3 2 
 169-.. 
 162 
 - 7 No supplements 

114-2 - 130 4 130 0 
 Persian wells, head-3, middle-4, tail
114-4 
 .3 142 3 138 , -4 Persian wells, head-l,:muddle=5, teall
115-2 2 157, 
 "2 153 - 4 Persian valla, head-U, middle-0, tail
115-3 2, 
 7 116 -67 Persian wells, head-i, riddle,,2, tail*
 
115-4 
 1 143 2 137 - 6 Persian wells, head-l, middle-2, tail"
 

116-l 441: 3 155 -14, No uppement's
 
, ,00216-2,3' 164 3, 
 ,Nosupplements
 

~164 ,i 1
06 

lote AdJu.ed.meahured 

SS -48 No oupplements,'tall farm waterlogjgedwvtercourse
ia.taken at each village 

position is'used. .The 1on est watercourse length
Lti and all, commands a stdto "this in term, of head 
ld~e WJtai ,, I. .I 



rjiotenfiteat 
il as compared to faris' located st head reach of *te Course. 

watiir No. Head No. 7W.- . ".
 
course, .Of. location of location Poajaible explanation and note ota
 

-U 2 l.u asro"-i,uu, nUW u, nI.ner aiffereuceebetween 

number farmsa :t -farm$ uIunst a~ supplies
 

101-1 21 15:4 2 177 *liigh ater,table'at' tail
 

104-2- 6 146 3 -155 No explanat ion,
 

104-,3 1 79 I 79 No data for tall easee
 

1051 ' 146 2 172 **Iiater'ourse lied'
 

109-1 4 190 2 188 
 **Earthen watercourse lmprowed
 

109-2 2 149 1 156 
 Location of tubeell, tail, 
sample sixe siatl 

110-1 3 .144 2 174 Locations of private tubewells
 
heaJ-2, middle=S, tail-8
 

110-3. Noncomanded watercourse with 7 private LAbewelis, all farmers
tabulatrd at head only due to short distance from tub
onl
qd~aheadu torubewelle. 

112-2 4 142 3 146 No explanation 

113-1 0 NA 4 119 No data for head farmers
 

114-1 2 108 4 118 ***Persian wells located
 
heE-=40, taill=, middle-1 

114-3 4 6 
 103 ***Perslanwele located 
I head-3, tail-3, middle-2 

115-1 1 117 1 .51 .Insufficien cases, Persian wells,
~head-O', midlI,; tail3 " 

115-5, 2, 
 9 116 Persian wells located
 
head,O, middle2, tail-0
 

115-6 2 :-140,. 1 152 Insufficient cases, Persian ells,,
 

7 head-, mIddle-O, tail-O 

. 116-3 200 1 200 ' ***Insufficieno caeaL 

,(0b ervat1 teiIgn&,, az frmes' report~s.lfW drainage.sstm

*16Denoi~s Lani&Os wh~e wit~i aest .6d beenimprovied as, experimient
y, farre In coopetation with csu field4team reaear-hers, 

***Also hiiiwatpr tale at head. 



TA% SAMPLEAMR WHO ONPRIVATE TUBE'ELLS1 

'INDIVIDUALLY OR JOINTLY, BY VILLhGE,5ITES 

Total .'ectr o Powered .se De I Powered 
oiiseTube-_ Tiveiy rips Size .Delivery Pim:pe g 

wl s: Inches -Ifichiu 

' "•~ ~ ~ ~ , rd.. ,s i 6 :.'-, , ".:!"isss5 5t''" .u:,,,a,-,50 

102-1 3 <. 1 1 .... 

103'-1 1 - 3 

- , 
- --. 1

10 4- 1 1. 
.... -'' 1 : . .-- . ,- - 1 I-': 

107-1 13... ... 9 4
 

-2 5- - 3 2
 

108-1 1 1 - - 

110-1 4 -. 1 3
 

-2 1 ,. - -'1 

-3 2 2 .. ...
 

111-2' 1 "i1. - -, " .- 

114-1 2 - - 2 

,15-1 3 3 . .. . .
 

115-2 .1 , 1 - - - 
11 35-3 ... 1 1 - ..... .......
 

11 3/ .

115-6 1 515-6, 7 > 11-.. - , -

TOtAL. .. :.47, ''- :, 11" " . 2,7 .. ... 1... 3210i 



- -

NGNZR ESIAE OF TYPES. ar DWOR B~ 
LOSIOS AT12S 8ITZS WHILE MAKING :WUZ&TZ4 

Vlage .,Oer L4
I-,Io* e 

-:,Top-Iiag, , 

112-3wc 
,13-3w 
'116-4wc -

31 
:22 

21 

32.5 
58.1 
54,5 
381 

2 i 
j12'
22.7 
4.3 

37.51, 
"U . 9 
1Y,6 
i4,'3A 

Nonperennial 

105o-1wc 
111-2wc 
114-. Wc 
115-6wc 

5 
23 
32 
34 

20.0 
"39.1 
250.: 
58.8 

-
43.5 
43.8 
11.8 

-
.17.4 
21.9, 
26.5 

TAL (26wc) 200 45.4 22.4 21.5 

StorO 

4.2 

.16.1 
- 9.O ; 

4.8 

- 80.0 

9.4 	 -. 


- - 2.9 

6.1.. 2.3 2.3 

• Note that for 12 wc commands these check lists were not 
maintained' They.were introduced late in the field survey. 
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:'TABLE G 

,O').'METHODS:'FARMERS USED TO 

-vTINS;,ATTWEtNTY'FOUR SITES 

*77WITage7; wo-In when r'ew --Irriga-,Whrv I~TFarer
 
Stt #is ,Rain, M6 r IoA.f~ o 'Higi'. Wt 

Pil ef -Field' Spots Awqay
• Water....e h Wbon.'Comi. Covered 
Reachies Wakter pee 
Far Reaches D a t o 
Br ,Jer)' Pat! I CMPle-7"' 

-orde. of.tion 

,Perennial 

i.09-2w a 8 "'.2." ..87.5. 

.1.-31c 23 56.5 ,13.0 26.1 4.3 
i,..-3vo, 30 . - w67 8.3.1,.

113-3w 22 59 '1 13.6 22.7 :44.5 

Vomennial
 

"lot.wv 5 20.0,2~ 
I 2.,Y,c . 22 '54.5 13.6 '. 22.- 9.1 

.,;A44c 33' 66,! 9. 1 21.2 3.9,
5., . 37.. 91.9, 2.7: 

'.: . . . ' ,. 

12. lJ..TTIALS (24) 180 9; .2. 



NON O]F PARM AUD AWRY IWATU'R AM) EC WNU1 1W WTAEG A ER 

WiUT41(NOCULTIVATT AT MTD X 

7-

A 7 ~'- l 
N 13*UMrket 

' 017o ll 

'JVillageMarkozV 
Cul 0j 

±~g 

-T.c 

-00 
1%a 
-b',, 

~-6 

14 
S 
-4 

23 

9 

31~ 
1 
3 14 17~ 
t 0 ~7J 

0 -5,, 

8 ~~-

230 
2942

2 ~ 2-

1 ' 
29 2 

7 

4 

6 

2 
6 

2 6 

2 

' 

0 
' 

34 14 

11T711t'~ 

0 .t2~ 

20 
12'-
520-

20 423j' ~ 

15' 
6.11~" 

313 
133 

5.-2 

.13 

5 

312 
39G-

9. 
2 -~; 

1-9: 

20 .'11 

31 

3 

4. 
6-',.5 

2020 

A 4'. 

3 

& .~~ 

31,~ 

32 '2 - -043 

7-

6'~ 

- 53:A2 

3924 

352 162 138 '191 -55m~t 1 26he134nte 
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C..parison of Cro:)Dominant Watercoursee 

With Nirkiting of Fodder and, Milk' 

I.... O~f........ o. Marketing 'Milk.
Markeigbf'odder 

l omAi&tZ o;. : [ Sales Sales:o.Sao :
.S-1 Sales 

f, in
oa~~rRSales 'in of Sales inI

Famir t F I Via --Market 

Fodd ....m..a i* 74 .44.6 "20*12 33.8 72 43.0," 34.8 22.2 

14 16 5C.2 6.2 31.3 13 53.8 38.5 7.7 
i.. 36 58,3 33.3 8.3 35 11.4 '57.2 31.416,.I.22 13.6 ,9.1 7.3 24 83.3 .0 16.7 

• :t- n-We "t 118 89.8 6.8" 3.4 125 93.6 4.0 2.4 

S 02 9 100.0. 0.0 0.0 9 100.0 0.0 0.10 
107 5 9. 3.73.0 54 100.0 06.0 00112- 20 90;0 0.0 10.0 27 .96.3 ,;.0.0 3.7


354- 77.1 17.2 5.7 35 80.0 . 14,3 5,7 

:ce-wheat . 63 84.1 3.2 12.7 -- ;'88 1 0.0 11.7 

11,0 27 92.6',r 3.7 3.7 27. 100.0 0.0 0.0 
115 36 77.8 " 2.8 33 78:. .0 

: 39 89,7 2.5' 7.7 32 93.8'. 3,l: 3;1 

11 15 73.3 6:.6 20.0'.' 8 75.0 12.5 -.. 12.5. 
" " 2 113"'"'' 10 0,0 24 0.0'1 : ?132 ; 204.011. .0 1000 0.0 . 

Mixed Crops*,' 59- 76.3 22.0 1 7 63 :88.9 9.5 
and -Orchards ,

2L0 8 7.0 25.0 0.0 8 87. 12.5, 0. 
i~ta12, .75.-0 25.0 C. 1 ~ 91 0.0 

-O: 87 12.5 B8'75 .0 12.5 .. 0.0 
10J9 942.9 i 7.1, 00.Q. 0.0" 0.0 

.111, ~588 35.3 " 5.9 4! .6 ,.4

~-.u 1,7A.. ...... .. ....~ 7~0 ~1.O 11. 816 4 7.9 



I3. PARK SIZE -AND TNMR 

AstesAiusFarmr. 

_ _ 

12 re -. 5 68"" 

2683sw.0-47.-.991 2.0 
-698 

--:25-4A 3.387
7 25.Om.99 17 2.8 
'2 50. 0 & 

Above 8~ 3..2 

Te-uts Classes 

-1 25744 

T~e 55 2.9I o"52 66,. 2.3 
Ol g 2 .. 

~Gvral 367 2.5 
ghpadt.4 Total.s 

. 

8518MAND 

of 

_
Farm__Jar.. 

68
93 

87 
"17, 

7 

249 

5 

*-5 2a~t 

370~ 

AVERAGE NIUGER OF FARM ANDWLS
 

_ 

1.8
2.'6: 
3.6-
3.7 
4.8 

7.3 

8 

3.Z 

_f1~ 

61. 
81. 
9 _ 

16 

29 

5 

2. 

244 

ofO 

1.2 

4y2. 

34-34 

-564 

23.5 

1.9 
1.5. 

2. 

Farms bi 

Farm 

62;
77 

3._8 
2.5 

773. 
72a '. 

51 67 

4 3.5 

329w 

45 .5. 

37 
. . 

http:25.Om.99


PAZ4 S17 ;-AN( TEU1V .-LASSES AND TOTAL NUMBER OF AN1INALSj
_71r 

SOWNED BY~ EACH CLASS 

a ° ,: - :.er of. *# .. u.ber-o -Number 
+-a!LI n~ . of of Do -eys- of: , I sm 

Fau.Oei Farms 1 Owed IFarms dwned 

-. der- .5 25..1 0 8 12 0 
2-, 5-7 49 46 . 1 2 3- 2 . 

44 9.13 5141 
1*, 9.-i2 - t9734 1 1." 12 7 

S 25'.'-49.99 4 1 2 2 2 
6'5 1, 0 1 000and'Above 

.Teitur
Classesl
 

.Oiiners 103 _12 35 19, 429
 
Owner-Cum-Tenaurts 26 619
7 2
 
Contractors 1 0 1 V0 01 
Tenants 224 0 14 7 12 1 

overall 15 9~ 6 28 6 i 
-Weighted -Tot1 

http:25'.'-49.99


__________ 

TABLE V. PERCENTAGE OF BULLOCKS, MA 

: NIMALS AND CLVES BY VILLAGE SITES 

ercentaes 'of Fas with FolovingNmesfAi~1
._Bullocks :. .4r of MIh AnNumb |!~ier of Calvesof_-, 3-1 -5or!0!3 14-5I 6-7 8.orI# C.<3 [4-5 o6r7 

Mor IFamsN ore am More 

.101-2vc 150 20i 20 5567-. 13 7 11 Z18 - S-z102- - 9 - 78 22/ -- 9 78 22 -  5 80 20 - 
0 -80N103c 2 - 14 ' 57 36 - 7 i0l 80 10 10104'3 wc, 36' 17 .63 20 - 3.5 57 29. 


9 5 31 7723 ...105-l *'8 - 7513 12 7 4314:29 147 434314 

106-ik,.50c 12 -5 333-03-' 12;.:.. 33... 17'9 25 25 11 5545 . ..107-lvc 53 -4
58 21 6 5375 15 
 6 4 52 888 2 2
108-irc 9-22 .34- 22 22 
 922 44 11 23 9 
 -44 44 - 12109-lw:-. 13, 
23 46 15 16 13 38. 31 
 :8 23 13 .39 46 15 5.I10--3*i 26 
 .:8 .69 -12 11 Z.6 69-23 
 8 - 26 8111 8. ..111.N 22 *5 *-4. 36 18' 23. 87, 13 -. - 22 91 5 5: 112-.3 -Z3:27:43 
 15 15 32 84- 13 3 31 94 3 - 3'D_$3c '26 '69,. 23. 8: 26 46.2 8 A 26 73 19 4- 4
114-4w-. '39-01067 15 8 38 79 8 8 5 
 38 84 13 3
115-w -38 1650 21 39
13 69 15 5 11 36. 89 11  -16-4w 24.. 58
: 33 9 .19. 79 10 5 
 6 16 -94 . - 6 

lighted. 
Totals 367 11582 10 370 67 
19 8 6- 344 8115.3
 

-o s ere onnee-9thcares, 28 donkeys 
and.12 horses on..hb saple farm, they' 

--. J-n so, goats ;and eheep are not given because'theyt- rage prl..ril-i ludided'. 

for odde1 



iol 

106'' 
197 

108' 
i-,.0 i 

A0o'4 

Il 
113
114 

115 
-U6 


1G VARIUSt~t APIZD_, FADI NLVRSW4LU SHEEP-GOAT 
-~ ~. ::;-, AN PIUflTY UNITS

________-~- Mwqbr o ~.r~rsWith Nimbero 
&:Coas ?qAilt Unit 

1 5 ~__ O ~ I 11 5 16-11 j12-17 

_J~3'- "9 3~ 1 15 -6 
7 - - ' -j7~ 

--. _ •+ . 3 - . - . -,-
22 -8 11 3 "- 36 10 '10 ~2 

7 -- 41 2 12' 2 

" . 3 .1 1. 55 2 11 ', 5 " 


B 1 6..1 ~- 9 - '5' 

: 12 1-10 1 - 14 2 2.. 1 

15., 8 21 27 I8 2" 

- -- - 9 . . 4 1- 24 -7 •12 2 1i .. 

-'32 16 11- 5 34 1512 2 
:
26 8 14 2 -2 26. -911 3 37 -11 22' 2 2 39 14 15- 1 1 

38 13 21 3 1 39 -13 17 4 2 
14, 11 2 1 - 26 11 - 1 

11-307 

61l-2 3 

; I- ! 
- :++ 

-

"'>-+i 


1 


-

- ,12 

-

1 1 
i 

2 

7 

14 

3
34 

8 ' 

2 

23 
2 "8 
2-. 
4,4 
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APPENDIX .IV
 

pX . N



VATER MANAGEMENT RESEARCH PROJECT 

.. "ERCOUE SURVEY VILLAGE' DISTRICT LYALLPARSAMPLE NOOI 
-

- ' -waCWANY WATERCOURSE CQMMANDS -2 SCALE 2 1 noo
 
-i~flM Y 'ITERCOURSE
 

-- PTCA SF" 

0 -7TUNEVU
 

-l, . zNzOvL/TM
 
AM O~d:R
 

wro 

\NAMM" 
otIIw"" 

-.. ,-7 .
 

Si 

•~~o ... .. Ito 9 

•7 



*-- MANAqMEE RESEARCH PROJECT 

WTERCOLRSE: SJRVY .SAMPLE :.NUMBER 102, MULTAN DISTRICT 4
Y-VWERCMMRE COMMAND I SCALE '
 

_NI_ 

rEr-
I ~ I I __4.7 I

I 47-I I2.. - __

F 33 
I8i~ 

10 -0 

- p~3 - . 36-' 

LINED wTERC, ACEBOW11--~i 

2E ~CM OR HOWSE 



WATER MANAGEMENT RESEARCH"PROJECT
 

WATERCOURSE SURVEY SAMPLE VILLAGE NUMBER 103 

DISTRICT LAHORE 

WATERCOURSE COMMAND I 

WATERCOURSE 
0 220 440 660 

Scaew 1
 

N 

MOG*IA NO.1
 

N 

- MINOR, 

--- !;WATERCOURSE 

-ACRE NOUWNRY 

-AREA. 801,,ZAv 

0/e 	- MtGI4A1USE WELL 

,-DERA OR HOUSE 
.;.;.;*;,
 



WERMANG.EENT RESEARCH -PROJECT 

~TEROI~5E 104 .DI5TRiCT LAH~ORE3RVE ~AME VLAG: NO. 

SCALEL~h. q-22!W* 



WTER MANG~NT RESEARCH, PROJECT: 

VaRTORSE SRW S#MKPE VLLAE NO 105. SCARP Tr~ 
WATERCOURSE COMMAND7 I'. DISTRICT SARGODHA 

WATERC OUPS 

LEGEND 
PAICCA ROM 

- -

SCALE 
V-020 A, 

- [ 

BARREN 

BROGE 

ACIE BOI),DARY 

-

-

UNMVIIED-WII1EE 
WAT LE 

!w/'moW4 

A A 5RE"AR 

ORA OR HOU5 

KATOI" R AD 

Is It9 
12 ID 

23_ti i 2 



NU EM6 .. ,ENTWACH' 

ii"TECO4*gES 

ICALC 

77-, 

~~r 
C, 



WATER MANAOEMENT RESEARCH PROJE 

WATER~COURlSESURVEY SAMPLE .VILLAME N, 
DISTRICT MULTAN 

WATERCOURSE -3COMANDS 

41'I 
IO° mak . II ,. 

KRACqM • 

C.._.22damo:
 
_ i 4'W "C M O.) 

on-e=:,,,. .
 

"IV... ~ 

SAWN. 

:, - .
 



V1M) KtWB*r 1SERCH: PMACT 

LEGEO 

* coumy 

MOR/jTWAEI 



WM MMAGEWNT RESEARCHi PROJECT 

IZec01*sE sEy, SALE VILLAGE, W).109. SCARP TWO 

ITERCOURSE COMMANDS 142 DISTRICT SARGODHA SCA&E-z. 

SAREA 

p- : 

-ACRE 

LEGEND 

SOUARE BOARY 

BOUNDARY 

BOUNARY 

KACHA ROAD 

- WATER COJRSE 

MATER COURSE END 

II• L7I 

-13 

I 

EWELL 

DERA OR HOUSE 

BRIDGE 

ji .-
;,S 

I 

65 

~~67A 
! 

~'_
,--F-,__. 

77, 

.--.. 
-5 

.. -- -
9_0. 



M.S4ARCH PRWE6T 
Yom wim 9-im AAmmi vu",No ito . mTW MLPAWALA 

WATEkOWM COWAMI-3.So*-%=M= 

VATERCOURSES 

A

_T7-05 
zi 

F 

I4 N 

so	 OPAVE as31 

__L:L7 

MI 	 DWRIBAARY 

DWNIt 
HAtOAARDAD 

MoGfm 

TLeEMLL_71 
tm DEFLACRVILLAGE 

WATEKOURSE
 
42 

AQUADXr 

BRM
 

MALAR 

NME - Nas 1-65NE ASSIAIMSOAK M*h 
T r 

S"- =iEi"RMN 

MDGKA
 
NO,3
 



~ RJC
 

V~EROUtS SRVY IIDITRCTMOAFAMR
 

WATER~ ~ ~ MAAEET-EERH 

ALEVILAE:MUGE 
100 60 

WATRCURE VNADS"2(SCRPTHEE 

Y.., ,
 
WATEROURSE MOLE 6ENR
 

N..O.2...-NO1- . :L _
 

on lm t0___ 



LEGENOWAtER MANMEAM~ RESEARCH pojEL
DITmfTmy - - WDC AI &.WYU A.W~tI 12 T#VM 
WIA Oft MW. MMWW OWAS 

LET 

-~~~J r rlT j.~i.444~pi~ _4--4: 

44 

-7 



WVUE MANAWMPIT RESEARCHI PROJECT 
U" =AMSA MAE V"L NmZR 3% WTUCT V= 

rm Sw



WArER W. -3EMENT RESEARCH PROJECr. 
fLGNWXErCOUIE SU.REi' SAMLE VLLAGE: minw s4 MSTIMCT&MMU4P 

wwwcuum IIIAT!IORt113 COMMAiC 1-4. *see-

Me WWtenuu 

DERA ORt AAC 

- 2 



NAT A A GE NT RESE A RCH PROJECT 

iTECORSE SURVEY SAMPLE VILLAGENO.109 
COMMAND OF WATERS 1-2 

NNWAS 
SC.ALE= Lm=r, ."STRMA 

DISTRICTSARGOOHA 

7A -

LEGEND 

NARY 
s uS umS B*J 

KACKA~ROAD . 

V4-EROORUE WITh NAIA W.'1 

,~~i ,'...' I 

-T

1.4 
Ir 

/ -,.-

-

Li 

-,•-

4D I I 



WIEWOURtSE MOMtE SAIPLE VIU.AoE:NO, 110, DS rCT GUANC'C --  
 ~ COMMANDS --• -- ~~WATITCO"$,1-3 . t z:= .
 

*iX-

1 GRVE2 

A LEGEND 

DRAN
 

32 io RA~KATCHA 

- ' S TUB3EWELL 

E. DR RILG 

- r NOTE-N: l- , $
WA EF.I.OU. 


-- -1 j 7 4 

JiAL' 

AOODU3 



WATERMANAEMENTRESERCHEPOEEC 

N~MOGIAMOD 5R 
NRA 

zf 

4LVE1, 

war. 
OR40.1 

-RADT ARA 

m 

-

WATERCOURE 

.i" . ' RaaDI--

.2.... 

-

-



' I1TERMANA~EEN PROJECTRESEARCH 
AXRA - RWAY UktS DUTO1CT 

-- - fI. WRC WAMW -3 ftttrt*l1 
u0AA~ftJlift" 

v1,R OCmr.--

Oft .MN,KJJDORHiZ. ?)4PUZRjJI 

~~4AOK..... -- ...S... 


i I 

Lc"L 

- vtF 



mU~~- SC NkU~~O 

maw- ma W rm* 

-~~nu Lam-m.~=JL 



ma ND--- WAIIER MANAGEMENT RESEARCH PFOJE("T 
0=Aoka-VCMGM SUWA S*AtE VLLAW: K3R Is alw* mw~ 



APPEnDIX IV
 

Part B
 

NAKKA CUT MAPS
 



* 
 ,. WATER r' 

-NWm" -&" - • • ..~J
 SC LE 
Own.... Nf M-.,=law"" VU~ .. 

K-ia 

TLT 

. .-.• .', V IA 

9)€
 



Yf~JVER RSEAFCH .UE 

VATERCOUS SMYSAWLE VRIiAGE: NO IO2.DlSTRlCf'MMTN 

WTERCOURSE COMMANDV I *SCALE I 4 

NAKKAS 

AU., 

-VI 1 i4 f 

[T 

-

LEGMN 
AREA DOUCA.RY 

j 

ROAD 

*'o MOGHWUA/Tm. 

D OER( HOUME 

SWATERCOURSE 

UsLED WMRCOURSEH 

CLMW 



WATER MANAGEMENT RESEARCH PROJECT
 
WATERCOURSE 
 SURVEY SAMPLE VILLAGE: NO. 10 
DISTRICT LAHORE, WATERCOURSE COMMAND I. 

NAKKAS 

0 220 440, 660Scale o 

• N 

t f A f 4 f 

MOGHA NO., 

-MOA 

61141w"I mUL 
,p"T 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE: N, 104. DISTRICT LAHORE 
WAMRTEOJSE Cc4LiAI F3SCALE
 

94XK(AS
 

- . ,. .. 

.... .......
 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE: NO. 105 
SCARP TWO, DISTRICT SARGODHA 

WATERCOURSE COMMAM I LEGEN 

NAKKASfomvm 
CtSIT~iUARY 

SCALE -, uiwNED C MUJRE 

wom----- WER COLRSE 

Pat " 
NAKKAS,,,, ,® T.W, MO,.A 

- QAR BD14RY VILLAGEBOUNDARY 

FCCA ROAD 6 DERA OR HOUSE 

KATCHAROAD 

4 66 

-21 22 

-. 1 



- -

* . . ... . , 

I-

153:,= 

ARE 

-- ATCHA ROAD--

FACCA ROAD

BARREN
 
KATCHIAIW'-OVEO WC.
 

WC ENDS 

Ea DEliA ORHOUSE 

0l0 T.W./MOGRA 

WATER 


WATECORSE SRV 

WATERCOjRSE COMMAND I 

--E -i--

" t i: 
........ .
i .,..'LiCRAIN 


67 i 

BWERER 

... .
 

' 


MANAGEMENT RESEARCH PROJECT 

SW VILLAGE: NO. 106, SCARP TWO 

, DISTRICT SARGHA 
NAKWA
 

SCALE-


EIEUNS
 

r 

1ISr 971~ 

. ...
 

"_
 

.9 ._ 
II 



1 

WATERW4NAOE?4NT RESEARC . PRO.ECT
 
VAIEIRoXilE SAVR11f muA
SA16flE No.107.DG6TrT. MilAN
 

WATERCcUFISE 1-3 scALE% =10=4
C,AIO 

M~AK BOUdOARY-

K"SOLOONY -

om ORHOUSL-

F 77 

-. Z21 W. s 

4' t 

a NN 

No s~ v 



WTER MANAMENT RESEARCH PROM=C 

SCOM 5IMV!Y Uft-"ILEMW NL*N Mi scAw 7wo CGSThCS&RSCOM 

UA~tRCOURSE COM&W CAM 

~NmKm 



-mu-

my~y "A 

c ANMPDF WMRM-si LW 



-- 

411MR MANAGEMENT. RESEARCHt 016ECT 
WEMOW3 SURVEY SIMLE WtLAAC WCTnmo of OS aalmo 

CO§dINIU amU -4 

WJCKAMatz-- 



wxrm KlAwkwimw MtsffAm PNDA=, 

ML 

FAM 



am a ___ _ WATER MANAGEMENT RESEAR 4 PROJECT 
FP* - WArtCWWJWE Z"VE MAUR 10 MCT~LE VtULEi THATTA 

... ..

A IW. . . If... 


mi 

' "Ot ......m 'm~t'w..,,,,,, -4 



APPEMIDX-NV 

,awt C 

BlINDED UNIT MAPV 



W1ER. MNAGEMENT RESEARCH PROJECT 

- * 
1U 

"WOW.~ 

omwomat sLRmEy sAmPE 
WATERCOLASE COMMANDS 

\WJoe: mi 101, DiSmdRI LYALLPUR 
I-?- , SC4LE-m 

-V-

T0 4 II.. 



vlqVK*LUW COMWM i SCAW' 

'.44

1- :L -Fr I- I'~ 
Y 

~ .~- l



'WATER MANAGEMENT RESEARC PROJECT 

WATERCOURSE SURVEY,, SAMPLE VILLAiE: NUMBER 103 

DISTRICT LAHORE., 

, "WATERCOURSE COMMD I
 

BUNDED., UNIT
 

I 


N 

- " iqcw 

V 

0."llTUiARy 

:!'":' i) 

AAI 

Iv. 32. 



- -NEMN REEARKH P~ECV -

~IERCUE 9MYEY SULE VtLAW: NOL 104.OSIRIC! LANOtF 

-WAS 

lot ~ .1'sa, - - -

..... ... 



~L1E~L~SAWEY SAMPLt VILLGE-NO. lO'S ARP TWO 
VTERCOMISE COAAD 1, ZISTRICT SARG61AA 

tmD UNITS 

LEGEND 

OERA 'C HOUSE 

0 

SCALE 

22D. LO UO0 
- W.J. mlww 

~ ~C~ 
4)b TAM MMA4 

AREA BJUIC* 

Mlll SM~AR ONM * 

WoNO F
IJWA 



WER MANEMEWf SEAMH M=Q~ 

VMtCUASE SY SAME VLLAGE 00 SCWR TWO WSTftICT, SWOoi
 
WATERCOURE. COMMAWE'
 

BUNDED LNTS 

10' 

AREA S - SOUNDBOAR 

KAICM Rk 



WAR MANAGNENT RESEARCOPROJ~ECT 

WERCiJS LU SAJsftlAVUJ NQW0.'CISTICT A 

ATERCOUSE COAAND F3 . SCALE 

qm suaw 
A-MBOMM 

AL 177
 



WMWEMNT REA PRJC 

3~R~ lifts 

af main 

1Maw 



__ 

WER . MA#&#4E3( I ESEAMN PfVWCT 
i!NCMMIMEUY sMA.E VUAGLE09IWT1 SWMM CARP~TM~ 

-KAHA ROD 

-DISTRIUTRY 

A ~MOGHtA 

ICE L 

r -If ,r~~r rLIiI 



1 

wm.vwAoevTimfl. £I macT 

V VlLlT814OAMWA710 

IIT 
.171 

-7w 

\-111- J 7MF 



amm~~m No" tinyzM011 



,,
,,
II

 
. 

-T
IN

I 
2



.
.
.
-.
.
.
.
.
.
-



L
 

L
. 

...... ..
..
.
.


'"
--

-"
~~

~~
_ 

-I
-"

__
 

i 
Ii

ii!
iii

iii:
 

.-
--

: 
-;

 
ii 

i,_
i 

,i 
I.

 
-_

 
" 

'"
;-

...
 

i 
! 

ii
i' 

~~ 
:.:

 
...

. 

-
:w

o-



-----------

V."N 

&mum=" ftm "A 2 %lowom laus Now_ 
am" _Wmx ""M ma" a& mnw wo 

so 4" *asoft somm a 4wpLffr-
vimm um MA W MWAI--

MIAM AlCk

volm M 



WER W.NAGMEWN RESEARCH FODJECT 
WTMcME SMM~ SMWL-E W.MUA unu *MUMSINC M*AN 3 

~ c ~ * . mc 
- - AU4g:-G.N 

PA= rim 

/\ /1-- ,' 



- -i , L ! :i ii ...' .........--....:
 

'-2" 



-Wl WA-IAE MEAR 

-yMU--- - --- 4 -l 

_7 1T 



214.
 

AlPDibix IV
 

Pari. D'-


CRtOPING MAPS
 



WXWRCeOJCT, 

WVMWWi.:S tYEY. UAWE Wti~mmo 101, DISTktT. WAMJ 

YMTEIRC0USE CCMMANDS -aSCALE= 9L -0 " 
m -NASCROPS 

- -~ .l 

-Wi 



W!ER WMAGEMNT 

*WUC"SE WRE SME 

VATROI.MSE C~W 

RE,4 PROIJET 

VILLAGE: N.102. DISTICT 

I .SCALE?, %= 

MULTAN 

OR-00 CM 
F- F 

-

JbF. 

M M - F F 

J_ F 
F 

T.f 

trvF 

ib 

F 

Fill3 
5 

-. 

F~ 

F 

F 

F 

i~ 

jb 

FF~~ 

CFi , 

IFFCIJ F 
F 

F FCF0 rmF 

C CF IF F 

F FP Z 

C 

V 

FfF 

FF 

F:11 F F F F 

F- -F F LI3 

OF T. c C FOASE 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE:NUMBER 103 

DISTRICT LAHORE 

WATERCOURSE COMMAND I 

CROPS 

\N 

LEUIQ 

!W 

W- WHEAT 

B-BERSEEM 
F- FALLOW 
Sc-SUGA CANE 
Os- OIL SEED 

.. 
Scole. 0 220 440 660• 

BARREN rr-

FE-FODDER 

0GARMDEN 
eml-

* '*-
DISTRIBUTARY
MOGHA / TUBEWELL 

- WFF4O=R 
- -UNDED UNIT BOUNDARY 

~- AREA B!OUNDARY 
*...N. BARREN 

• . . 



-wpm, 

IUa 

- =.,- 0 ~ ~ ?JT 



~rRMANGMENT RSEAARN PROJECr 

wV VUTAL 
inwcsm ccmim 1-1,Wi.OcbL O - ItsIm 

v OATS 
F- aLLOW 

w w 

~44 



d- OREIOSE SURVEY SAMLE AjLjAGEJ KNDAM1. SAUDiA 
* .. TWO; WATERCOM COMAIND.2SCARP 

FCCA"ROAD 

- WA OUM 

* ~~ POND ~ . VLLMGE U4 

RRR R Fd fMeuy 

mmNOam -. L1--1 



WLAWAAWM: =. ScW TWO, MTrACT 

F vormixim Comm-'as U "sob 
C w 

-. Mm W-S- w 
w Lane 

W 

ft-Pon" 

V. %949WAxft 

a also 
F 

F WI 

F 

w 'M 'W W. F F 

w w 
w W F F F 

w w F. W 

F w LF 

w 

w FL 
W 
w 

F W SC I F F 
F w F 

F F 
w F F iF F 

w F 
F W W- F F 

HERE'. 
s 

F 
NW6; -T 

W F F 

N Ail 0 
F 

1 f w 
w- i t 

F 
-

0 It 

fI2 F w r 

W w 

F + 

W. T 
F C w Ice 

0 ft! rd W; 

M END G W w W., -I 

9.11 F o wW dAWA P*J4Xft_ 
om -W 

w W iw w -ICL I FtL , , W ; IW. W. 
EF-

W, w :VWMWRW. IL A 
ww 
C 

r W R F 2 ?A 

WNM LW Via~ 
IICAJ4[W jo, 

W, 11 WC c 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE VILLA-C;NCSLVEY SAWPLE I07,DISTRICT ULyAN.• 
WATERCOUSE COMANS 1-3SCALE, 

LiaW 

C COTTON
 

F - ?AOW
V - WMTA*sla " 'p
 

J. Joft 

P -. PUL.K 

U:-IM tc- EATS 

HI- CHUPMI 

-- I( 

0-OA 
"m 

____t4 f __ y 

IIT' 



- ~MMAIW fEUM~ PinAW
 

VOW ~tIAIU MD.SCAP TWS.3grmcy SASO
my* 


mm*WW COWA 1. SCU
 

CROPS
 

cCOTM 

sommF A 

11
amg 

F F,
'U WUUSF 



wITERCOLOm 

wommimE 

COMAOS -2. 

f VANM~ PRO~CT 

LEGM~I 

VA. -@UIN 
y -w 

-KACHA ROAD 

* -7 

-* 

at 

SE, 

tI I 

E  . 



,,
 

1.. vI I
 

a a it.,aI I

0A-k 



a am 400 

A- -A-

0y
 LES-- 

........ am uaIN...
.... WAINw AMA-"



Wmm 

- 4. 

...........
 
77. . 

... .~~~~~~.. +" "" ... ..... i" ' ."'. 

A UC W 



- - --- -----

Sao, 

uvtmc awrftv Whou VLLAK WAnn CL ommff aim nook

ft swum
am do Amoft

-2 PW WLL



- -

WmTER NW4MGENENT FESECii PRDJECT 
f W~rEMOURE SL4EY SAMPLE viLLAW wam v4 * OSIUCT B*NNLR 

LEGEND WO P40USE CLMs 1-4 

KPCA RWA------- i, 

WLIII~mt Los 

-*~b- - - MT 

ul~h. 

I a 



*%ToUNAN POOJECTIsmwcVae~ 

u -AL.wm MO.z mI ~I f 
C.Mome~~I.0Mi -M40" 

K' 



CEF __ 
 WATER MANAGEMENT RESEARCH PROJECT 
PACCA ROAD - _,N&Y WERCftM SIk.E VJ.LLE, NM. 16G'cT INII"A
DP.AI - - - - 

.. . .......... ... ....
. ". ." fj++++++.+,.+..++++++............++ + "
 . .... 

. .....
... .....................
...
 

..............++........+. ++++++
....... 




231''
 

APPENDIX I
 

Part E 

GENERAL FEATURES MAP 



WATER MANAGEMENT RESEARCH PROJECT" 
[B R,__WATERCOURSE SURVEY SAMPLE VILLAGE, NO, IC., DIISTRICT 

- u " : ..... WATERCOLRSZ COMMANDS I - 2 

- a A , _ G E NERAL FE A T U RES 
IUCCA ROAD. 

SKATC O/AD 

LYALLPUR 

. ,/ 

, 

S -MOOKA ' " 

-- N- Scale
kA K A CUTS 

-CAI IIXDOMAoY 

&W%\ 

"F R- F F 

ITTOTO 

YF" F FALL 

F -- FRa 

It 
"~~~~~~ .Lit"N 

R 
i; T 

: .... ... 



WATER MANAGEMENT RESEARCH PROJECT 

W'qERCOURSE SURVEY SANVYFLE VILLAGE: NO. 102, DISTRICT MULTAN 

WATERCOURSE COMMAND I . SCALE- o 220 440 6 

L'GEND 
F- FALLOW 
8- BKRSEEM 
C- COTTON 

d - J,AR 
SFd-JOWAR BAJRA 

Fd-FVOOER 
M -MAIZE 

Sc- SUGAR CANE 
v,- VEGETAMBVES 

GENERAL FEATURES 

F, 

G- GARDEN 
L-LUCERE 

F 

I 

F 

F 

FFc 

dFF FF 

F 

4 J.F 

FF|FF 

FF2 

.L 

FIFF 
C F F 

F -

CT' F 

S.F F F-

FjFd 
F-FFFcr C F 

F 
CVC F'FJ 

I 
I 
FiF 

, 

-F 
FL 

C 

FFJSC 

CIF -aCFF
.b 

F 
... 

. tFF'~o 
C-F 

F1 F F 

seF, 

FF 

. F 

aO 

1 

.FF.. 
Fp bCC 

1F, F_ 

FFF 

C. F FF 

F_ F~ 

Fd 

X&C 

4 

L !F 

. 
:, 

F 

rF L,~bCbFFF 
. 

__::! 

F 

F 

C 

FT 

F F 

::,C _.CFF 
F 

c. 
F F F -

:J F. If' F 
_ 

C CF 
J F 

F 
:,-

--
i 

I ..-. 

FF " 

F F 

F, F F F F F 

F, V 

F--
Fd-

F F 

BIBF 

F 

F 

F 

, FV iJ FF ibFF FF I F, 

-

LEGEND 
AEA o- F ! !JF F F 

0] DERA OR HOS .-.. LIED WA'rERCC.URS 
-'-- WATERdOUS'!-E l;F F FF C FOUN 

F NK - S9 aKAb 8OLIY'FQUF 'F' . f F 



WATER MANAGEMENT RESEARCH PROJECT 

NATERCOURSE SURVEY SAMPLE VILLAGE- NO. 10'3 

DISTRICT LAHORE 

WATERCOURSE COMMAND I 

GENERAL FEATURES 

F Ff 

MOGHA N. Br 

W- WHEA 

II
 

LEGEND 

W- WHEAT 

B- BERSEEM 
F-FALLOW 
Sc-SUGAR CANE 

Os-OIL SEED Scale= _?20 4.40 61o 

Br-BARREN 

Fd-FODDER 

G-GARDEN 
-DISTRIBUTARY 

- - Mww 
H-HOUSE ORDERA 

, -WATERCOURSE 

M* -NAKKAS 
* JNfL 

:.. UNCULT BARREN 
ACRE BOUNDARY 

0/0 TUBEWELL/MOGIA - AREA BOUNDARY 



WATER MAW46AMET mmE~~C 4RET, 

OAT 

a- GOM
S-mm CA 

USOflf -M Rl Foam 

-SMMU - M-VNO 

G 

W F~ 



'TER MANAGEMENT RESEARCH PROJECT 
VATERCOURSE SURVEY SAMPLEVILLAGE NO.105 

SCARP TWO. DISTRICT SARGOOHA 
CROP SURVEY AND NAKKA CUTSVARTERCOURSE AN 8UIND£D UNITS 

(GENERAL FEATURES) 
SCALE 

m LEGENDD WA 

AREA BOUNDARY 

VILLAGE BOUNDARY -

. sUWAIdi 

SSw 

iCATCHA ROAD 

L7E- WATER COURE ' o 

-c 
I 

F 

FI F 

lM 

A 

-
-F 

F-x 

RNR 

J! 

I 
F. 

.II 

Fd 

,PR 7 !J;RF
d s-

F-N 

FflR 
WAERCORS 



WATER MANAGEMENT RESEARCH PROJECT 

F WATERCOURSE SURVEY SAMPLE VILLAGE:NO.106. SCARP TWO 

Cc ATERCOU!UE COMMAND I.DISTRICT SARGOr)HA 

GENERAL FEATURES 

F F-U I ScB 

F Fd 3 
4VF-


F,FF 

F.' F w 

F F~ F F s -FTfF*-
. .
... 


U ljJ 

- 4±'- WfW 
W w III-

F 

fF 4 .- LwW
I F F. F. .--_ F~+F 

F -F' W. J 1 

fw~r

- ]REI., 
C- COTTON 

F- FALLOW 
VEWAKES 

r FOTDE 

W- WHEAT 
SSc-SAR CAWE 

WATERCOURSE 
- N KACUTS 

___I__F - KATCHAROAD 
- PMCA ROAD 

- AREmABUNDAR 

- UOGHA 
TLI WELL 

- OfTAIN 

-.--.4 - A A Olt HOUSE 

AIDT V4RE O AIN5 

F' 



WATER MANAGEMENT RESEARCH PROIECT 

fATERCOURSE SURVEY SAMPLE VILLAGE:NO. 10-.DISTRICdT.bqJLTAN 
WATERCOURSE COMMANDS I-3 Scaie. 

(;ENERAL FEATURES 

c~lm
 

lr ,. ¥LDIF 
"g. VVITAILDl 

CI- flOT ut*3V~VtAMU 

O6r IS( 

0-OAT"
 
.;PU .
"MOGHA1" c c~i~tl 

.-, U*T- R
 

PWDII 

4.-MTE 



IN 'T ~ UfUtWXGM EEAICH FW40JECT 

-"C SAWLE ftLLG(- NO.108 

0i F 

M .. m 'IF 

_I -IIIImVu.F'1 

Fd It C 

I : - I 

4IF SFl 5F z F FFdc~4 

p*IF 

1 
jFa c 

Ca'7 F. F. 

F F S 



WATER MNMC4ANr REEMCH pROjErT 

VTERCOLMSE SLVEY &#MpLE VLAENIO.SARP, TWO 
WTERCOIM9W COMMAINS 1-2. DnTRZM. OOA 

SARGDHA'LESM? 

sews 2. 

IA- VCTAM 

0- am 
L - UIMFS 

T - T& 

A A&a 

F-aLI w 



jlli.. 4,L 

WATER MANAGEMENTRESEARCli PROJCT 

WATERCOURSE SURVEY ,,SAMP'LEVLLAGIE:NOIK).DISTRICT GUJR~fANWALA 

WATERCOURSECOMAD 1-3 

GENERAL FEATURES 

-n Iq rl I r J ; 

H31 

'i~~It 

--!F~lll 

7. FF 7 

L! 

I 

-lul, 

Vi R, -, i w %f 

r 

F Rna 

7./ 

sh 



WATER MANAGEMENT RESEARCH PROJECT 
wVQV=w 3wmy smPLE vmLAw; mAom m. oarwT muzAFmm&m

00 20 
sb 4= 

WATERCWM COMMAMSNZ =AW THRIM 
GENERALFEATURES m"bo UK" 

N%2 "I 

'N - -

me' 

VUKJC 
TO KARACII-

L 

-elm 

vlcw 

X. 

.......... 
LEGEND 

mAu RoAr 

"AMA 

P131"I 013.L--

CM ORAMMIL--

vc 



OJTLXT... VATER MAAEMN PROE-

KXA 4=- - : 



V
A 

:77 

CC 

LEKINDMal' WANnUnr RKKAMM PROM"' 

MOLt VUAM WAMP 43.=,MC( WAU mxm fxwa___ 

em"ftimm- ROA" uw___ 
akqm Im. 

cm 
go" ORGUTW-
am w 

40 



LEGEN 
WOTER MANAGEMENT 

WNTERCOURSESURVEY SAIWP1EVLLAGE 
RESEARCH 
Mum u4 

PROJE 
USTICT BAALUR-

TUSEEma 0 

SUIn GA aW 

wtmw1 CORE 
NoMmaUaSz 

DUE an. 

Ca 
V 

AWARE v 

u~ L3 
W as 

Lo-

F" 

P
r -

MOGHAPU' 
-L 

3 MG'aJ6MN 



wowwum~~ 
MEAM PRO& 

w4 wcm m a nc 



A C nWA TER MNAGEMENT RESEARCH PROECT 
-- - TERCOUME %NW9EYSAILE VRIAE.MLPBM3 use * LS11FT THaTA 

MWA QIM 

Sa (m~ii -- w~JR~I~ C~A~ 1-up" 



248, .
 

APPENDIX IV
 

Part.:,F.
 

TOPOGRAPHIC.:WE
 



.wME HAMK~NTSEARCH PRMET 

&W VATUCA JK~VY, SAMPLE VILLAGE: NOIC.DISTRiCT IYALLPUR 

.~u ~4T~5~fV.WATERCOUS COMANDS 1-2 SCALE.%~ 
a rQ~RAP~ t uuhm~L~o~l1 

0 e -"A 



VAER MANAGM3EENT RESEARCH PROJECT 
-UMMOURSE SURVEY SAMPLE Vui GE-N~CILIOSITCT .tj -JLA 

.TERMME COMMAND 1.SCALE 
TOPOGRAPHY 

(CONTOLMrbf.. 025 FOOT) 

MI
 

. !.......-
Ir c D 

'tc OIa ; -to, 

C31 CA CtHMM 

.....
 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE 103 

DISTRICT LAHORE
 

WATERCOURSE COMMAND I
 

TOPOGRAPHY
 

(CONTOUR INTEL - 0.25 FOOT)
 

SCALE.
 

K 

MOGHA NO.-I 

*all~t 

LEGMD'0 . 

IIDISTRIBUTARY 
10MOGRA /TUBEWF.LL 

I 

"' 

--

-, 

* JNW.AR 
- NNOR. 

ACRE BOUNDARY 

MEA BOUNDARY 



WATER MANAGEMENT Kv!?RCH 

UTRCvowmE XWY SAWIS WILM: NQ 104. * 

VmTERCOIRSE ComM40S 

pRojECT 

STWJ LAMW 

.*3 

wJI

~A~t A 



WER' MAG8IET EbMc 

£ IISTRICT: SAkG00-MA 

SCALE 

-~ -LEGEND, 

% tWII'Oi4A 

-bii 
4- -

AREA BaUNDW 

MAGE BOUNDA 



~ 
if 

-

*~
-~

*-
?"

 -
44

--
1 

-

-

_
_

 

I 

-

.
,
 

•-
-~

*i
 

, 
..
.
 

-

4z
 .

 
.
 

.
 

.
 

I I.
7



.
 

",
.

I 
. "
 

. 
.. 

.. 

I.
Z

 ;
-
.
. .
 .
 .
 
.
 
.
 

i, 

-z 

A 
rY

 



--
--

. 
ii 

t--
--

--
--

--
...

. 
--

--
--

--
--

--
--

--
-.

 
, 

V
 



1 
-
- ,
 

1
-
1
1
1
-
.
1
,



..
..

..
. 

. 
..7

4 
4

_
.


 

4-
k 

-.
 

' 

;'
.. 

. 
.'

I
 

.;
=i

. 
...

 
.. 

: 
. 

"
 



-
-
i
 

.
 

.
.
.


 



11 

LEGE 

&* m*CN 

*IOI iTLELL 

WA1~~~~~rx MACREj REERC m~C 

- %



S .. >V .... w 

Al" 
Wilp M MM.W W."PRJET.i 

-

-.

-. . 

-, 

.4. 

k7 

/,gu 

~~1~~~tM MA EM UW UW 

- U - t4 



VATER HAVANNEW FIEWJJM PROJMT 
' WRM 3AWLE VLLAGE NO. k 

WAIR *Wlj Mv0*61' $Also"' 

sr-ALE 
IDPOBIVAFW 

CMTDA WTERWL - .25 FOO" 
AREABMMMW. 

7UNEVAIL 
70 

MRk- Olt AOUSE, 
ADIE ammmy 

SQUW BOUNDOM 

72. 79 83 
615A 

a 

kT 
62 7-

% WK. 
........... 

-71 
ALUMBEET-T 

Av 41 

VA 

A 

L M I a 

ILI 

L A 
IF -77 



17 

"Wl VtLM9 NO 90 OSTW QOWOKA 

Topoalwfty 
(COW" KfIWAL- 25 Ran 

WAR 

39 

IT 

Lam 

KARVA MAD 

boom 

TUMVALL 

CPA OR VLLAGE 

IMME 

MUTE I-<ZARE ASSWW S"M NOLe 

sw mm/&Vm 

ton" La 



VAMP~~REERH ~ RJC ~ M--EN~ ~ 
Uub=UME~ ~~rm n m~ ~ ma......LM~ 

N- % s 



ski* WATO NAWMMWff ftU9MM p*OMCT 

WAVU VWMI 

op 
go", 

AW 

-Lm 



P -- - 4 ,mmMS. % WN 

;"i;::.iii~~ii~!!i ... ........ ..." 
........... 

............ 
-cchi mm40 

... ....... 

I ::\*16Z 

"Pt 9 



.- zkA-A YJ~ i s 

-st 

v X71 



WER MANAGEMENT RESEAFCH PRDJECT 
LEGEN 

WAnDCOURSE SUWEY SAW9E VLLAGE; 114 DISI T BAKWALPLR 
WAnltCOUW- COWAAKDS1-4 C 

W=A W= 
omm 

POW-1 WELL 

ow - -  - - 
oomm(an un - - - - - - -

om CA 49a 

op 

op10 

op 
.01 

cy 

a 

sr*1*6ur 

IV. 



uttU mm-1mm i ------OAEC
 

UT~t WAiMT uG=
MMAN 

- .tam mi~wox&m m 



VMTER MANAGSAEMT RF-SEARCV, FROjECT 

gAW ova - VSKrE"MWZ SM#Ef SAIAU VILLUE, NUM9ER f* D=p= TWTA 
-4 'o "0

VWUWUNSE CrAWANDS I Seft 
-TOPOGWFW 

(Cwtmp wmwm-- m ;w

r7741' 



265.'
 

APPENDIX TV
 

Part G
 

OWNERSHIP '3APS
 



VWME.R MANAGEMENT RESEARCH PROJECT 

MAN sm"Aw WqERCWM VILLAGE, .,DISTRICT Lyk"9JRVEY SOAPLE NQ n 
a rn"UTW WATERCOU'RSE C6W.NDS l'-2 SCALE_ =jff=4 
NAKLAK 

_p=fm 
KATM OW 

9-ilam 
TUNEWELL 

-cw WMIWI 
ACREBMMW.Y 

Lm 

9 6 

6 
16 17 

4 T-pq-19 w 

17 16 

13 Is 17716---L-is 
t912 116 

2' 2A
3 3i 2 

2 

31 3) 12 7';7 

38 
40 37 '18 41 ZE 27, 27 46' 47 

A 

B-

40 

---
36 

37 

4N 

43 

4]2 
I 43 27" , 

416' 

16- T7 36 41 
1271 16 

17 
H52 

--'53F"T I T-Fff
I

57 

52 
Al 

VI-753 

61 661 166 67 69 67 2 71 - 7'2171 1ME 
62. 6 7361 67 Wo 73 72

6$ 72 
61 i 71 74 

3 6 79 
93 97 7 

At 
es 

is 



OWNRSHIP' 
I ime :1-

- % MM-M 

6 .EAM- NX-

10 mm.: 

:=AimS ASHI boo 
3 A9ULA KOAM.* 

V m 93ASOTHIM 

VigER-AAED FESEARi PROECT 

~TRORESf~SAMPLE CHAX:,M)ERDIJAN
WATEWCAuRSE COMMIAND I SCALE 

op~~ii 

DISTRICT 

vSAU 3 IID 

AAA SM r 
a2#a Sams 
2%Kon SME

n1 SAMEAU 12 AM 
21ha0tAFIQ33 AM 

GRAM MUS" 
AU I4HDZTH66 ii 

- -11.251-,--- -- -~ 

~I -2fL 

27" 
I : 2i - ----

13 

2 

LEGEND 8 -

OtSTMIIauwy 

ROAD 

I 

MEA 0WOS 18 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE:' NUMBER 103 

DISTRICT LAHORE 

WATERCOURSE COMMAND I 

OWNERSHIP 

5N 

17 5 

2a 

12 17A 16
 

N01 5 2~~DM 3OH 


•-- .LEGEIND -. 

* / *- 1~a~LiJMO1 W) ALIM OAISOOM00 

O2 HOWE I M J1 S4Q2 P,
9 ',/-.... , 9 AUAHR0 4D_ 

,, FAZL'IN PC * 

5"GRAM3 
- . Of.E....i:Y rmrS' Wkm,. OIM "
 



*VATER 4ANAOEW4 RESEARCK -PROJECT 

-WTffiUM SJVEY SA1PLE i-AGE-NO. 104.DIFSIT.LAH ORE:, 

OWNERtSHIP 

Viili __f 
mo"N 

3~1 

.5 "W: Cm. slo m**~ 00 

,6O wim6 So ama 

7 0,-RVA51L 

12SOCM" S10. ALLUhON 

4310 JGMa 

ILAG 

Cm S(6 Rod4 SIX 
S MMON KARC 

* -_ALLAN't S-150S4D 
S .aSsW RAMI 

NVD -SW ALLD M 
21ICC 9F1 SI0 CA"M@ l 

22 WMC 510 %tLLAN .ai 

. 



WATER. MANAGMENT RESEARCH PRQIECT

WATERCOURSE SURVEY SAMPLE VLLAGE:NQ1O5, SCARP TWO 
WATERCOURSE COMMAND, I DISTRICT SARGODHA 

OWYmSIw 

LEGEND
 

DISTRIBUTA~y 

SCAL VILLAE BMMt04R 

V, x KATCHA ROAD 

-~BRIDGE .~TWbIMor 

RACCA ROAD AREA MAR
®SQUARE NO.E DERA OR HWSE 

-

-

ACRE BOINARY 

%m../-IOWSo PUL 

S~~S40AMMASM 
.0S sAPI0 

No. 
. - " 

ti ' ,.A ; 
s am-mo sil.o ';u 

-u 

U 
.. " 
. -A 

". . .- tIs 

l :i ] , 

' 

[ 

Z IWAA..NJ" o %O#W"A,.V:13 



-- 

2o, WATERCOURSE SURVEY SA PLE VILLAGE. NUMBER 106. SCARP TWO. DISTRICT SARGODHA 

3 

4o 

WATERCOURSE COMMAND I Scale: 

OWNERSiIIP 

, t" T ,io 

5 8 
7 

- I _LIKLI 
141 4 1 13I 
1813 

10 

1 'I 
o~ 

l 13 	 2 __ DRAIN BDINIS
14 	 252 HER )18L 

17 13 	 1 2, 23~( 2 2" 

1 1 13 2 25 23 2722 

.....33 .. - [ ' @ 30 -....i ! ....----- - I-1--,-- -0I " 


...... 5-[-I/
...28, lilA ,I!7...I 

32 30 8113 3 ~30 jO 

.A7 
/'R 91131 	 JOWNERSHPI,) "., 

II 3WWA 

6 16 18 7 %4W 

30 	 I 

gE!2 0! LALA 

1]." 1 ,, oI33 	 t3 M)DKIM* - RABtAy29123 3 
145 - KATE 

1 ,N 4A
K ADiA ROAD 

PACCAROAD -7 4-2 	 XRAM51 

23ZAP RAH30 1~ 0~ 41 kE-7~ ~ 37 ~ 	 41 R 

26 "AD SKIHJ 
-90 T.WJIMUGHA -7 - s
 

524 n ATA
5 FARMVER NO. 	 49 50 9 ~ 
I l.At .KMIM 


9, 5 2ZM1B 
9 SQAR 


-- ~ A FARM2O 
36pm Wm14 
37 SAC1£JU9 46 

60 SH413A 46 CitM Kw~N 
*4194LXA 47 JORA 

CIA£ W Dam a ZIA~w 
1Aa£0N 9 WCA 

LSAJAI FLX i k 



WAT/ER mANAGEmENT RESEACRCHPROJECT 
UTERCOURSESURVY SAI VILLAE:NO,IO? DISTRI,'TMAU.T 

WATERCOURSECOMM00+31'
,,CALE- . ' m 

MWE.RSHIP
 

SOBf OUNDARY-

CIIFWAA. - = -

CM ORMDUSEI F

moo" a 

.... 312 0,... 

6, 26 20J 2' 



UMTU MNMSIEN SEMN-H PROJECT 

MUMMffiISOE VP.ALE MM Cft * emfl Too DaoTftir SANSOOM 

-WOOMMMA CMAl I * SAi 

4 / 

q 10 10S 

1 21 0 V0 WAS.]WW"~ 

ORAWsp'Am27 2 IAH CI S0 OM4 1N 



VTRWRSE SMVEY SAMPLE VLLAE NO.109 

- *JA RAOAY 

am m"eM R DS 

M MS O *i 
10NRSlma 

M W A1 
WW __JNA 

0A 
Ie 

R BO N 
SQAR 

R Y 

UW 010 wsj No
* a me Osos 

6 AM Me 500 sj Now 

a Sa meV Pmini'2 

32 'ODO 3W n, me mo siC 
ZA

VESAM 
Smmam sic3me Iwo sicu±mw 

2 

OMD SOD0A MM1 
a me I i 2 

MO 90SALS ~ 
$osA.aw sw lme.

5 'Am m wom 

AMI Au Vme - - 3- ---

Mm we soame
Meomeja
AUK CLAm 

i 
2 

-



" ... .- ,: . ITER MANAG EMENTRESEARCHPROJECT 

WATERCOURSE SAMPLE VILLAGEtWOIISTRICT9UWNSUI!t6Y
~WATERCOURSE COMMAH0DSI-3
 

e 84 l s oovA=---Mf 

1 "8 

m 60)mI6,'AE K. 

2 7 r- 3 J 
*06 
5W842 713 

L 4 64 i 



-----

1 2m m 

13m 
'1 m . ~ flZT~~t 

j~j 20 

to~ 
-~~ Lu 



,.Luc- *MWMMfN REcKcW PWoac 
=mo "Vel *wt±um - ff2 * WPKT TIOWaaN5* 

'I 

fiji 



23 

A's 

WA"AW -l9Kmw mwaff ulum 

Iommow&og_ 



MR-A 

.......
 

-Z; FN 

"- " . a2 . 



~~mmom.. om".. 

~UK

-~4-;A*M UK. 



I mula 
ESMaim =MI rWoT 

-4--v 



APPENDIX IV
 

Part H
 

gIRADAI :MAPS
 



WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VLLAGE NO. IO 
DISTRICT MULTAN 

WATERCOURSE COMMAND I 
BROTHERHOOD/ OWNERSI-IP 

0 220 440 660 
8IOTHOW0O LBMWi -cl 

RI JAT
 
MALK
 

OWD; 

BAHOOR A 

JMJAT
 

.........
....-...
 

LEGEND..... ..
 

ACRE BOlMA ...... 

NI 



* WAI tI MANA I:M'NT RESEARCH PROJECT 
WATERCOURSE SURVEY SAMPLE VILLAGE NO. 103 

DISTRICT LAHORE, WATERCOURSE COMMAND 

BROTHERHOOD / OWNERSHIP 

Scale u 0 22o 440 660 

'BROTHERHOOD LEGEND 

KUMBAR 

RAJPUT 

SHEIKH 
ARAIN 

• 	/- O'rST1UARY 
Sm- PMNC* 
®/e - MO3GHA/ TUBE WELL 

" 	- JALAR 
"DERA OR HOUSE 

__ _-' ACRE B.NR 
-OWNRERSHP BODRY

M- , A BOUNO,' 



WATER MANACFMENT RESEARCH PROJECT
 
WATERCOURSE SURVEY SAMPLE VILLAGE: NO. 105
 

DISTRICT SARGODHA, WATERCOURSE COMMAND I 
BRCO.HERHOOD/OWNERSHIP 

BROTIZHOCOD LEGEND 

LEGEND 

DRSTF43JTAfRY 
RAJPUT 

SCAE~~~A CIWR 

- MAL 

!Ra.1 T~eEWELL yo" 

AREA'BOLA 



T. ,"WATER MANAGEMENT RESEARCH PROJECT 

WATERCOURSE SURVEY SAMPLE VILLAGE NO. 106 
DISTRICT SARGOOHA, SCARP TWO 

WATERCOURSE COMMAND I 
BROTHERHOO/OWNERSHP 

Scdea 

+ SAOTWMI0 LIEUJ 

pmLAX 

--TARANA 
/gUREMA 

I SAM" 

- PUC:PA ROA
 

r~w
little
 



WATER MANAGEMENT RESEARCH PROJECT 
WATERCOURSE SURVEY SAMPLE VILLAGE: NO.10 

DISTRICT SARGODHA, WATERCOURSE COMMAND I 
BROTHERHOOU/ OWN ERSHIP 

SCALE 
0 M0 400 600 

POTHE10T LE0 

GONALP 

MCK4
GONDA, 



WATER MANAGEMENT RESEARCH PROJECT " 

WATERCOURSE SURVEY SAMPLE VILI.E'lOI09. 
SCARP TWO. DISTRICT SARGOOHA 

WATERCOURSE COMMANDS 112 

BROTHERHOOD /OWNERSHIP 

SCALE 

0 220 440 660 

-. 

PG 

- -. + 

-. 

IOM' 
SO.UMIBOUN~DAR 

AREA aOUNDARY 

KACIA RGO 

OSTRIUTARY 

MOOHML - L 

KATOTfMOGHUL 

AT rf;,0 

SHAT77AR 
TtWANA 
BAD R 
MARATH 
JATR04A
UNKNOWNK] 

M,'fll 

"" 

i 

Ill 

D I 0 

:0.P" 

P61 

0-1 

C& 

A 4:$ 

. . .. i 

T 

" 
7, 

Z ' 

NOTE:: 

TUS"WATER COURSE. 

NO~s 59-9 

SQUARENUBR 

BLIR 

ARAAA 

.,........... . : 

Al o- (b 19 

I 

0 0 

| -
CJ! 0, 

o~ p/ 

4"~ 
0 

- / 

/0 



289:
 

APPE1IX V
 

Part A
 

SA: LE OPTARS RE7. RANGKNOWLEDGE O
l OF NAM, LOCATID 
-40D CONTACTS WITi CAALATtARI, CAAL ZILADOR, 

MID U-DIVISI~eA (SD0)A4A OFFICER 



SWL KNWLEDGEOFKhmLIOCA!!ION AND CONTACTS UIM 
CAUAL PAkWADY .IUI? 21Tt.TARiAN CArNA
 

or MOWS Any contact Cozitac

,1)5b wanova nos AnowC AnyXn

±aiOn..'Ls 3 Mr.Name Location Last 3 no. 

i S -IS _38.7, 56.0- 2Io.103 . .3.7
.1 


-3 - .1052Z0.06 I~081-8 715.1 iq 11.8
 

_92 10.2 79.6 7.jm7 ~ - 37.7 5.(-6 37.:(n9 

'17 . 24 6. 255118 0. 741.1. 1 0 0 . ; 9 . 545 10 . 15. 0 125 8.0 S 0 7 3 

100.7 5. 29 --. 07 

.6 76. 70.'.6
 

' -0~ 1"3 100.0 12. 10.5- ]53LU36 
 4. , 
-:1 ' ~ 3 . "25 9 ~ 1.2500 -89 10.'o..0 

.1 

29.7** (9 4f 3.0 ~235 75
 
3. 3* 673. 3*

~*~** Q5 ~A; .O3"~IM atSd) 004.i.4 igr -t. 0 

http:1052Z0.06


APPENDIX V
 

'Part B 

SUMMARY OF AMP FARMER AND HOUSEIOLDEDUCATIONAL LEVELS'-



292
 

EDUCATI(IAL LEVEL OF FAIW(R flESPOND NSAJ ,FAMILV )MI SU 

This appendix provides :a.general "IXo Cb'* co'l'lected on
 

the educational level of farmer respondents and thelr f.amily uibers,
 

This brief discusaion will provide an stimate of therelat iohip .
 
between educational level and farm size classes, 
 tenure statiusand iis. 

of family units., 

I. LEVEL OF EDUCATION OF FARMER RESPONDENTS.
 

Table 1,shows the general educational level of faruer respondent. who
 

are the priiary decision makers,related to agricultural matters. An 
 ex

planation about this table is 
 that in each case, if a farmer has had some
 
education at a higher level such as high school he 1s-counted as having
 

had both primary and middle education as well. The data'show that 82"per
cent of the respondents had no f£ral educ',tion, 
 18 "percethad reached 

some level of primary schooling, about 10 percent.,compled some level of 

middle schooling,"and Jtwt over 6 percent TorMpleted some level of higb
 

school or a higher level. 
This sh~vs that about one-third o those in
 

primary completed some level of high school, 
The data shof,*aexpecteA,
 

that farmsize.Is related to educatioval level of farmer respondents.
 
Note that 50 percenc of large farmers (50 acres or more) had some level of
 

& high school or more education. Little difference is iound.between educational
 

levels of tenure classes iibich is surprising.
 

IOUSEHOLD 


Data in Table 2 shows 


H1 SIZES 

the range of household members byfar. et" end 
enure classe's" For total sample note thatabout 7-prent-,f ti f 'l•i:" 

had up Lto four, members, 51 percent had a range f 5 'to • •m r.. . .t 

hod a range of 1Ito 14faly iambars, esnd 15 percent ,hed 15'"or 't am /

mmThiss, ,iindladiaetAo that rthe joint fImi)hy still i.tA!t gIw
 

&veto&* glseof nucleor fftllies oaf 6.5 mebes, iter tp of -. ": 

http:farmsize.Is
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morembers are related to si3e of land holdings ovaed. Also,'note 

that ower, operators own imacutnins have lrger families ha u re 

tena to" t iiyo6beri.ected due to the' lover. inoe of tenant familie 

and the need fr. it.u 1o gain employment. Also, itisinteresting that 

f 14ir 2 n, thitseg fa there 'are6fmchildren under the age of ui 

years o ut te sus oi two fhiiren fa group. Sly 

TWRE CL"SS AN I WITH 

SCHE FORMAL EDUCATIOCII 

Table 3 shov'wthat of all'.classes of farm faimilies, only about 38 

II AXSIZE M 'ID NMd;OF '-SCHOOL AGECHTLDME 

.percent had no family member with no education;.' About, 43 percent'had, 

from 1, to 3 1family:*embera wi2th some education and over 15 percent of the 

families, h44 frft.:4 to 6 famliy eitbers with some education. 'This is 

Significant' in that :in the majority of the families, there are literate 

mmbers who can, make -use: of: writen Information. 'Sometimes .this impor

tant fact :is overlooked. in designing extensicn materials in countries where 

the.majority of the population's illiterate. Farmers reported,that "They 

read through'iheir')educatied, children?'. _Therefore, it Is very Important 

to provide, agricultural materials for illiterate .farmers. Usually these 

are read by children for their"parnrt. Developers should ,.not *have such
4,'r: . . . • 4 ' , 4 ' . ,.... 

a bias toward.literiycy that they overlool. the fact that,"illiterate people
 

have means of reading".. . 

4a-n,-the data show a sigificant relationship between far sIze!and 

number fcily. members, with' sme'"eucation Also, we note that owners 

owner- cum-t"ue hxvo#'more fasell wo.bers in',the range of 4 to, 6 
4 ' -"*: - . ..mmbtth 
 vomi! level ''o *j~catId 

WE. BM A42 AND EMMPC AL LEVEL 

ib 4 ~ve~~t~number obf family members;' of school, 

i m*t,o~4uetl Ion the varldus ihoolL 
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'T 4 i~ 

aCW G )0PU'm 

~~at 

Farm Size 
Clas.. ( cres) 

Under 2.5S 

I 4-49'9712e 2q9- l8 
25O.99 

50.0 and. Above 

IT~pre Clase. 

74-

5 
17 

8 

0 e 
!7nFlav n F r 
E. Muatio I_____________ 

58. 35.1 5.4 1.4 

33. 47.4 14.7 3.225:9 44.7.1 2345.3.5
5.9 3.471 5.9 

/70 
*'12 

'. 

'or~svta 
More_ 

1 1 
2 4 
9 

15 

C o n ~t ~ rs 

T"Aaxts ., 

~ 52 

67 
2 

47282 

100.0 
64.2 

. 

-

26990 

1519.'1 

--

9 

T~a~37Cz 374i' :43.0 '15.3 2'A ' 



- -

4 .4.- NUfR IN. HOUSEHOLD OF SCHOOL AGE WHO ARE OR-HAVE EVER 

IN PRIMXRY, MIDDLE AND-HIGH :SCHOOL (PERCENTAGES) 
' :

"i ~N -' 

F Percentages..of-Households wit ?olwn umber 
Ijuub:" in 

-

Nwmb r in Primary Number in Middle:-
h' IClasses . -No. Classes m 

Rercr , 0:- •.1.2 3-4 0 1-2; 3-4 I OrI15or 
ing i +qe6 j more More, 

u r5# + 22+• 68.0 3108 . - - 77.2 -22.7 - 

to 9 164 45.1 47.5 6.7 .1 72.6 26.7 .6 .6 


0, to 14 79 34.2 51.9 8.9 5.1 65.8 29.1 3.8 1.3 


(ii More 56- 11A 46.4 21.4 12.5 44.6 41 .1 10.7 3.6 


iWeighted. 19 -,-5 3.1 +Total]s+. . 321 9.- 47.3 9.3 - 5 .66.4 
3.2 47.3. 93. 


BEEN 

.... mb m :.i 

Nube in 
Classes-

1-2 
.ore 

86.4 13.6 

80.1 15.,3 

71.8 19.2 

53.6 32.1 

73.9 19, 1-

bi-- b--ool, .. 

c 
Hi School 

'-4'5or .o 

- 4•'5 

4.5 4. .4a. 

+10.7- 1LS 

+,O ; 
.. 3:7
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levels primary, middle and hlgh sc *OlO ove.t- TisiAzPectad' 

because ai we observed in Tables 2 and 3, the greater tt farm size in 

Acres, the larger thefamily embersa'nd the ireter-,th educational 
18'al.LaUrger, farmers have the reore omi in laorge joint 

families:and also to provide ~oieducation to thi j "I3.y 4embers..
 
V , - ,- 1
 

V.SCHOOL AGE H(OJSM)L EMS'AND LEVELS'01 FOMUL1~ SDUCATION BY 

YARN,SIZEAND'TENUE CLASSES . ... 

Th.data in Table 5 show the: percettaes of school t family 

members w4th various .'levels of formal-eduiction. Note tot that"only: 

25 .percent of the largest,fLrmneize have.none 14 high school or'above
 

levels, while 93 percent o- ....
smalest farm,-ize class haveno members 

even in high school or beYond. As thde ieccedis SgIificantly 

related to both farm size and land tenurestatus. In,-the pri.tary 

leyel, almost 60.percent of the smallest-farm class -hasno.one even at 

some.level, while'the largest farm size class, there .isnoone without
 

some level,of primary education., At the middle school leivel,, 
an, smze
 

.isrelated to educational levels. 
Again, we obseve that in the _!jonrty
 

of families ..
of all classes, thereis someone yho has some level of
 

education., Even inabout..40 pekent of the tenant fsmiles there i
 

some member who has been in primary school; ho.wever,Jin 'only about 15 

percent. of ..!these families are .theire mmbrs in siddle lc,
oL.o Only. 

about'6,'percent of tenant fsaidie have some family, sesoere 'islo were 

ever in high school or beioad in their education..~ 

Vt. SMJAY STATEDIT0 

stayy fu..r"hs au .b ,.- :,:,: ,y~ ,t no .:eof ... i:
intensive level* of~ farmer... 

respondents and their .fa=il mambers, is wt -central t thij 

Since a more study of-educational b bod .f 

•U
 tcari 
- . .. 



TABLE SZE AND LAND TENURE CLASSES SHOWING PERCENTAGE OF,

- HOU-11EHOLDS WITg, N4UMBER:,OF -MEMBERSl; WHO ARE OR HAVE BEEN ENROLLED IN PRIMARY, flDDLE, 
AND HIGH SCHOOL CLASSES 

HoM I Jercentage of Households With Number 	 Age HaveBuse- P 	 of Individuals of Schoo1 Wh 

Ch-aor-, -hold. e.ori 

inm[O 1-2 3-4 	 5 or 0 1-2 3-4 5or 0 1-2 3-4 5 or 
More More More 

Under 2.5 74 .5536.5 4.1 - 86.5 13.5 - - -93.1 6.9 - 

2.5-7.49, 95 46.3 43.2 8.4 2.2 67.4 30.5 2.1 - 78.9 21.0 - 

7.5m12.49 -97 34.0 54.6 8.3 3.0 61.9 36. 2.1 - 82.5 16.5 1.0 
.12.5-24.99- 85 32.9 51.8 15.3 - 54.1 35.3 7.0 2.4 60.0 29.4 .. 5.2 2.4 
25.0-4.,99 17 11.8 29.4 52. 5.9 41.2 35.3 23.5 - 47.1 35.3 17.6 
50.0 or More 8 - 75.0 - 25.0 12.5 62.5 12.5 12.5 25.0 37.5 25.0 12.5 

.Tenure Class.
 

Oimers "" 255 30.6 51.4 13.7 4.6 57.3 35.7 5.5 1.3 68.9 25.2 5.7 1.2 
Owners-Cmu 
*Tenants 52 ,.: 46.2 42.3 5.7 5.7 71.2 27,0 1.9 - 84.6 13.5 1.9 -


Contractors 2 00.0, - - - 100.0 - 100.0 - -


Tenants 67 61.2 34.4 4.6 - 85.1 14.9 - - 93.9 6.1 -


Overal Weighted 
Totals 376 39.4 46.8 10.9 3.0 64.4 30.6 4.0 .8 75.7 20.0 3.4 .8 

http:7.5m12.49
http:2.5-7.49
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the report where educational level is, used as a varable, it is, notd. 
Other important analysis is an examInation of drop0 out rates hich are 

considered ti. ,be very high, especlally for low income groups. Also, 

househoid education should be examined in relationship tonumber of 

various type schools located.' in the: villages and distances to school. 

Pakistan has done a creditable job in the last 10 years in attepting to
 

establish village schools. 
This is a complex task as demands for educa

tion increases along with rapidly increasing p: mulation eS.r 

We have stressed the importance of providing agricultural extension 
materials to all farmers, literate or not, because soeone in each family 

of all classes of farmers have some level of formal education. This
 

trend also is expected to increase rapidly.
 

TABLE 6. SUMMARX OF DISTANCES OF VARIOUS TYPES OF SCHOOLS FROM SIXTEEN 
SAMPLE VILLAGES INMILES
 

Type Schools Loca- Under 2.0 to 5.0 to 17.5 to 10.0 to "15 and

ted in 2 4.99 7.49 1 9.99 14.99 Over 
Vil- Miles Miles Miles Miles Miles Miles
lageMie 

Primary (Boys) 10 4 *2 0 0 0 0 
Prim;'ry (Girls) 6 5 4 1 0 0' 0 
Middle (Boys) 3 5 6 1 0 1 0 
Middle (Girls 1 4 6 3 0 2 0 
High (Boys) 1 2 /7 3 0 1 
High (Girls), 1 1 8 3 . 0 2 1 

TOTAL of all
 
Types .22 21 33 11 0 7 2
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L. NOTE 01 ON l TUUELL rN VXIjIGE 107
 

Thsbie peni smeant to show that on 
some watercourses =mall, 
farmers Without Government asusitnce pool their resources for the in"al 

lationof amall discharge private tubeels. 
Table.1 provide. BUiary Information about tubew .isocaen . tree 

Watercourses n one village
,inNu Itan Region Which has =are than 2,000 
-,acrcs of cultivated land. In this particular refgee village of smII
 
farmers there are 26 diesel powered tubeweiis of which 16 aret Jointly
 

owned and .operated by small farmers. 
 There is a private tubevell for
 
about each 75 acres of land in the village. 
 , ..
 

There are an averaSe of 4 members for esch joint tubewell. Only
 
four tubewells include farmers of more than one brotherhood group; 
 this
 

confirms our:finding that there is much brotherhood boundedness in most
 
cooperative efforts. 
Of those four tubewells with more than one brother

hood included 3 have 75 percent of members from one brotherhood group.
 

Members of these Joint tubewells establish their own informal 

rules for operation., Expenses forimaintenance and repairs are in relation

ship to the fraction of the tubewell a member owns. Accounts, which'
 

were examined by interviewers, are kept by a literate treasurer elec-ted
:- ,' ,--,§ . :.. 
" ,I+) +., 

by memarsand where none is literate a literate son maintains the, ac

counts for fuel, hours operated, sales of water and expenses for repairs
 

and maintenance. 
Farmers report that when there are major conflicts of
 

Interest, the tubewell is closed to operations until the conflict is 
 r
solved. Farmers report -afe cases 
where, due to conflicts, mber's sold
 
their shares and established other Joint tuiewlls. . 
 The land on which these 
wells are located 'isoWned by One' or more. mmbers who. agree to provide
 

a~ place for tubevell insalltipn*
 



%a, or btsiirepord t tbell eir fy the 

pwq~tent ,bhcost ofdiese el mid sibbileoil. 

0"t.4 to n of j oint owd emailo~d 4ph~si 

-dischezg*; tuboewl" o ther water oreae In-?akstaiXF It may be much, 

..t ,,.m ,i/u~i~i n .... catd... ~ s au tha.' he..I.i 

T augot ht given incentives such'as liberal lon-term 'Credit 

a"raeu " --,farmers, ' there is a potential for Inreasing vate 

supplies -on' ilany watercouruss by the installea-ion of tubewel3s., It' ap
pears ore feasible to allow farmers -t organiz tiimuaelve..for the "n 

stallation and operation of these!wells thn to foll'6vthe SCAPP model 

oif istalling Government owned: and op'erated wells. 

,:"(1,. .: 
 . .
. C... '19.i-' 

Sy_ CaA Jai~c 
~ ~ Va~rcou~a i ftkt~u'hnj2 
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APPE DIX V
 

SAMPLE FARMER REPORTS OF PLACE OF I1ORGANIC
 
FERTILIZER ANiD-SEED ACQUISITION
 



tABZ ~ FAIMRS', IMPORTS OF iPlamE bF AQISITION OF !?IOstNXc-
FZN'ILERAND.-SEED (WEAT, RZCE, COOSI FODVWK 6ml). 

-Beoufrinent 14a or Sodi 
'FarmersIw im r ofI urmn 

Shop AgenCY Famr Other Makt 

_ltis-100 ~ i 020 
-

9 189 9. 56, 44
103 16  100. 16, 7:.5 25

~04 ~ - -100 

B 0~8 50 _38. 12-106 12 '42 5 2 3 7.
 
107- 54 
 24 76 54244 
108 9 7-9100 9 33 . 6 
109 14 71 93 14 79 219 

~ ~~21 4 96 27 78 22e
24 ~ 67 33 24 
 2923 10 90 31 7 6 
- .92 '23 7T26 


lc4 
 100 42 '. 5 
_,3 <100 36 1 86 

1100 24.25 75 

4412 837,71 54_ 46-1 
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PARISw~ -A~i MREWa,. 	 rV..':.;:. 
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101 1 40 40 	 Y
102' 7 52.85 00' $/as~~
 
103~ 7 34, 40 20-40 


104 4 20 15 ,140. 
. .
 

10~ 4 45 40 "'.,20-M 1I, 40 4 
069 82 60 10-320 
10T 17 54 60 '20-100 ~4 55 60, 40-.8, 

(1-40sea ato) 
108 ,.4 70' 80 40-80 
109 6 50.8 50 5-80 (3: reorz payment, of,

ciotton 	raua. 440-mseerx) 
110 2 19 19 18-20 3 50 120 18,440 

11 ' 1211 50 '40: 10-200 
(1490 sers cottgw) 
1 40 40 - 1r4:ports R..6130 
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13 (3) 1.7 (2) (2) (sersbicre) 4 

114 20, 21 25j 10-60 1 40 4 

11~ .40 4(1 
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NUMBEROF, IRRIGATIONS., APLIED. BY SAMPLE FARL4ERS

.BY. SELECTED CROPS ltVILLAGESITES 



I. W 1 ~ChWAPwuM By tsaKZz rARmNZR5.10* SMsmw ciwps sy vnjtw arme., 

n~ j64of lie ezcludinq 77 
tuais o~txi- is. -tow Ii+ adn~ur of izri toicag 

~ts-Ur~e~ aizeGrain Maize___FbataI. 
_U* lu •1p a opt+am::m+a usual t:-.74m 

6-7, +0 : +0 4-5 3-. +1 
0-7 '4'. +2F +4-5 3!!4 ..	 +3 +, 4+ 

M4 -+ 23 -+ 13109 4- 2 4-5 	 4 4
3-S2 4

1+2 3 -7 +2. 4 53 	 6: i
107+: 	 4+S? 3-4. :6-T 

807 +48-9 	 6-7: + 2, 6-7 + 

2-3 + 2-3. 45441 	 +1 
... U?4-5 +2 2-3.	 . .. J4-5-M 	 .. +2 2 "?+ : ].+-00' .. I 3.-5 " 4+ 0- -4-.0 	 4-5 +0-1 06 II 4-5 + 0 2 3 

306$ I4-5 +2 '2-3L +0' L - 0 - +0 34.. 4 
+2 4-5- +2 .4: +2 4;.5..:  "
:'.+>: :.7 . - , - -	 2-i:!? -: .. .:+. "~ N._--..
1ZS-~;: 5 4-_ 	 +-- .4r . "" ..- 44_. 2-3 -2 -f 3-4 i 2-3 +2:.5-..0 

a:§Lttrsr~fr a olwng -estinated annMual atmoophic evaprative def icit in2 i.'~chs
 
. .......4 AM Na- i.= "- . - -,  .-	 : 4.:" .
 " " - I' -High'.,. ,Ii - ' .. 	-.... ., ...- - ,,,+........ to p ... ,- - . ° 	 ., -:..i.--..blictubewll su4,"Me:edr to-mands, 

Um~st~hgh8eaiyotprvt ubwm 	 (7 -or more) Ste, 3.12 included with,-6 -tubowe11s. 

http:rARmNZR5.10
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ENGLISH GLOSSARi
 

Agro-Clilmatic Zone A region where climate makes a well defined demand
 
for water and a general cropping pattern prevails on a majority of the
 
farms.
 

Alidade and Plane Table -Engineering telescope and table tripod tools
 
used for preparation of maps to scale in the fields.
 

Alkaline Soil - A high pH soil that contains sufficient sodium to cause.
 
deleterious effects on most crops.
 

Application Efficiency - The quotient of soil moisture'deficiency and
 
nakka discharge in inches equivalent multiplied by oi thundred to
 
construct a percentage value.
 

Ea = soil moisture deficiency (100)
-nakka dischaige (in depth
 

of water equivalent)
 

Authorized Supply - The design discharge of water from a mogha.
 

Barrage - Headworks with movable gates that allow flood waters to pass
 
over their crests. Not to be confused with storage dams.
 

Barren Land - Land which is not cropped due to salinity, wacerlogging,
 
lack of wacer, presence of sand dunes, etc.
 

Brotherhood (Biradari) - A lineage group of families related as brothers,
 
sons, uncles, etc. typically with common interests on various issues. A
 
subdivision of a caste group.
 

BPunded Unit - The-smallest field unit irrigated as a separate unit, sur
rounded by a small eartben ridge or bund.
 

Canal Colony - Large areas of land brought into production by Irriga
tionDepartment and ,iettled by cultivators.
 

Caste - Ancestral, occupational grouping of people implying prestige
 
gradations .
 

Centrality of.Power - The amount of power/influence attributed to. 
watercoursefariers by 25% sample of farmer/judges. A watercourse 
centrality value expresses the percentage of all farmers who score 
at'a specified level or above.
 

Command Area The area served by a watercourse or set of watercourses
in a villdg..
 

Concentrationof Power - The extent to which power/influence iS dis
tributed equally on a watercourse. 
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Conflict Cleavage -4Line 
of division between opponents,over,an imsue. 
 ,
 

Conveyance (Deliverib Efficiency I be percentage,of water paising t".
moha which". reache4 the field nakka t Tlie nakka discharge is .
dvided by the mo a discharge and the: quotien" is mutiplied-by lO-to 
create a percentage value. , 

Cropped Area - The sum of the acreage under rAbi or k"" ifcrops U, a 
watercourse command area.
 

Croppingintensity - The number of crops grqn'on a givca.nfield4Iin,,a

given year times 100 to express a perceintage value.-Apil±ed to 'a
 
farm, it is the acreage of all crops grown 'ina year divided by the
 
area on which they were grown times 100. , 

Cropping Pattern - The combination and sequence of crops grown on a4
 
given 'arm over -a year's time.
 

Cross Cutting Cleavage - Opponents on onq conflict issue,;are allies,on

other conflict issues. 
Makes for cooperation and negotiability of
 

:'issues.
 

Cultural Command Area - The cultivated area of a watercourse command,
 
area which can be served by gravity irrigation.
 
Cutthroat Flume -
 A water measuring flume device especially aulted for
 

low gradient watercourse channels.
 

Delivery Efficiency -- See Conveyance Efficiency.. 

Delta - Amount of water applied for an Irrigati n. 

Depth of Application --The average depth of waer applied to a field

obtained as the product of nakkadischarge (i cusec ).times the .t#e
 
of application in h!urs divided by the area ii/rigated in 
 acres. 

Discharge - the vo .umetric,rate of,;water flow-or deliVery, ezpressed as 
cubic feet per sec ?nd (cusec)
 

Discharge Factor 
 The mogha outlet design capacity from distribu~ary to 
watercourse expreased as discharge per 1000 acres of cofmand area. 

Distributary - The smallest water channel maintaied:by.,the governriint.

The size hierarchy of channelswould be, ina.
dese~ndins order, major,.-.-,.
canal, minor canal, distributary. Mognas may .be placed. on any. of, :thes
 
channels.
 

Duty - The area irrigated per unit of wcer per season ofthe -year; 

Evaporative Moisture DeficiL-
 Est1'.ated annual atmospheric:evaiporai!n,
 

Evapatrnspiraton,- The total water lost to the atmosphere via evapora
tion and plant transpiration.
 



Farm ltrigationiEfficie'ncy- The, proportion.of water, passing the mogha,
 
whichAs: stored in the root zone of a crop,,Icalculated.as the product
 
of the conveyance.)efficiency and application efficiency times 100 to
 
create.a percentage.value..
 

Greos Command Area m-The, portion of the entire village area that is 
commanded by gravity canal irrigation; includes roads, schools, grave
yards,F canals, etC 

Groundwater: Recharxe- Deep percolation which replenishes the water
 
table.
 

Headworks- Adivision with controllable gates on a major canal dividing
 
water into two or more minors.
 

Landlord --Owner of land who does not cultivate the land.
 

Link Canal -L zgest of the canals -- each carries water from the western 

to eastern.rivers as part of the Indus Basin Replacement Project mandated 
".by the Indus River Treaty with India (1960).
 

Local (person) - Person living, or whose family has lived, at present 
location since before partition of British India into India and Pakistan. 

Minor - A water supply canal smaller in discharge than a major canal 
but greater in capacity than a distributary.
 

•Non-perennial - 'A single season, kharif, water supply situation for a
 
watercourse command area.
 

Overlapping Cleavage - Opponents on one conflict issue are opponents on 
all conflict issues. High polarization. Issues become difficult to 
negotiate,. Hurts cooperation. 

Percolation- The downward movement of water through soils.
 

Perennial - A year-round water supply situation for a watercourse command 
area. 

Persian Well - A water lifting device used on a deep open well comprised 
of a chain of buckets or earthen pots powered by a pair of bullocks or a 
canel moving in a horizontal circle. 

Potential Evapotranspiration - The maximum evaporative demand which a
 
&,vep climate can place on a given crop when there is no constraine on
 
watIr availability and crop maturity.
 

Private Tubewell A small discharge irrigation well individuolly or
 
Jointly owned by farmers.•
 

Province'-.Administrative unit such as Sind, Baluchistan, Punjab and
 
North WestFrontier areas.
 

http:proportion.of
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Public Tubewell- -arge discharge tubewells installed 1nd operated by

WAPDA;and .Irrigation Department.
 

Refugee - Person displaced from India at part±4j.on.
 
Saline Soil- Soil.which 
ontansa suffcient -percentae-of-soluble
 
(non-sodium) salts to impair cropgrowth..
 

SCAR? 
 Acronym for the Salinity Control and Reclamaticn Project areas
where public tubewells are used for.lowering watertablesird,augmenting

water supplies.,
 

Seepage- The lateral movement of water through soils.•
 

Soil Moisture Deficiency - Estimated inches of soil moisture depleted
 
due to evapotranspiration.
 

Tenants- A non-landowner who cultivates a block of land on a share
cropping basis with a landlord.
 

Time of Application - The duration of an irrigation application of turn. 

Tubewell - An irrigation wll. 

Union Council - A governmental subdivision of a tehsil comprised of 
approximately 8 to 10 villages.
 

WAPDA.-.cronym for'the Water and Power Development Authority 
- a govern
ment corporation.
 

Watercourse -yA-water 
 supply channel placed on a 16 foot wide government

right of way, costructed and maintained by farmers to deliver vater
from a 
mogha outlet to a farmers field ditch.
 

Watercourse Command Area 
 The area served by the water passingthrough

an Authorized mogha. 

-

Waterlogging - Soil condition where water table is at or above the ground

surface.
 

http:part�4j.on
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OF.URDU/PUNJAB ,ADLOCAL ENGLISH TEMIS
. .GLOSSARY 


Abad -Landset. aslde -for,avillage site. 

•AbIana-, 	Water: rate. 

Agricultural Assis ant - Supervisor of field assistant level extension 
workers in the Agricurtural Extension systtm. Usually has a Bachelor of
 
Science degree in agriculture.
 

Bah - Orchard.
 

Bajra- Spiked millet.
 

Bakhsheesh - Gratuity. 

Barani - Rainfed cropping.
 

Berseem - Egyptian clover.
 

Bhusa - Wheat straw used as animal feed.
 

Biradari - A brotherhood lineage group of families related through
 

brothers, sons and uncles within the same caste. Typically members take
 
common interests on issues.
 

Bund - Small earth ridge.
 

Caste - Ancestral, occupational grouping of people implying prestige
 
gradat.ions '
 

Chaj Doab - Land between Jhelum and Chenab Rivers.
 

Chak - Block of land set aside as smallest administration unit.
 

Chula - Earthen hearth.
 

Crore - Ten million, 100 Lakh.
 

Dab - Preplanting, irrigation and cultivation to control weeds.
 

Deh - Administrative division below Tehsil.
 

Deputy Commissioner -'Administ~tative officer at the district level.
 

Desi - Indigenuis, UWnyed. ............... ',
 

District Revenue Collector.- Revenue ofIF icr for the Distrlctf Revenue 

Department.... .. 

Divisional Canal Officertd, Administrative head; of a divisional,branch'of 
a: canal comman4 _vstem. 



Doab'- and between ,two rivers in Punjab
 

Executive Engieei.- Mid-level ,rrigation Department or WAPDA Official.
 

Field Assistant - 'Loc'al lowest level extension.,yorker, educationj usaly,-16th.class plus:.one or two yeara of general training in agricultur.
 

FasAlanik Paymnt for :reduced water rates. 

-

Guar - Cluster bean.
 

Gur.- Indigenouuly prepared.country sugar.
 

Gunta 1/40 of an acre.
 

Halga - Circle of villages of which a canal patwari is in charge to make
 water dues assessments.
 

Hakim'-
 Local doctor.
 

Har - Share cropper or tenant.
 

Henna-
 English translation "Myrtle" and known by botanical name Lawsonia 
alba. Used as a local orange dye. 

Hukka- Water pipe. 

Hul- Local plow. 

Jhallar - Persian well adapted to low water lifts. 

Jhenab -Land 
unit used in Sind for one.half acre. 

Jowar - Sorghum. 

, acha - Unripe, unimproved, earthen, random, poor-iquality. 

Kanal - 1/8:of ad acre.
 

Kassi  Hoe-like shovel used by irrigators.
 

Mal - Watetrcourae, conducts water from.aogha tq fields.
 

Khati Process of removing silt from the watercourse. 

Kharaba, -'C,'Crop ,Ifailuret declaration for reduced.water, rates. 

Kharif I- Warm season cropping, approximately.April-October.. 

Khatrah !--kegister'on revenue due on units of land. , 

Klar System recomaended by Agriculture Department . 'S 4r4e1d i6to, vey-fullI basins for, irrigatonI 
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'Killa - Area of land equal to 1.11 al5Lc.
 

Kistiwar -Random layout of land in bunded uniti
 

Karah- Indigenous twoteam bullock pulled scraper for moving earth.'
 

Karahi -Same as karah but powered by.-one bullock team. .
 

Lakh - One hundred thousand.
 

Lucerne Alfalfa.
 

Mal - Property.
 

Mandi- Chartered market center.
 

Maraba - A square of land made of 25 parcels, usually acres or squares.
 

Marla - 1/1.60 of an acre; 1/20 of a kanal.
 

Muhavir - Person or family migrated from India.
 

Maund - Unit of measure, 82.3 pounds equivalent to 40 seers.
 

Mauza - Village, smallest division of government.
 

Moeen - Non-agvicultural castes who perform services for a share of
 
agricultural produce (also kami).
 

Mogha - An ungated outlet of fixed size passing water from irrigation
 

canal to a watercourse.
 

Mukamis - Local resident.
 

Nakka - Outlet from branch watercourse; inlet to a field.
 

Numbardar --Village headman -- function of governmeit who collects
 
land revenues.
 

Nikal Water Water left in watercourse at the end of a complete rotation
 
of warabundi.
 

Overseer - Irrigation Department functionary over patwari, responsible
 

for maintenance and repair of moghas.
 

Pansal Nawees - Irrigation Department gate keeper.
 

Pahar - Turn of water of five hours.
 

Patwari - Title of revenue officer for Irrigation Department and Land
 
Revenue Department.
 

Patti - Division of a village under the responsibility-of a numbardar or
 
village leader.
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Pora peed: tube attahedbein -plow -for'edigcrops.- -

Pucca Ripe, 'iaproq4io crete .speciftid to order,-high quality.
 

Parchad - Chits of paper used 'fr
notifying farmer of revenue asseshmenta 

Rabi- Hul - Bullock :ptlled.mouldbo'a'rd 'plw 

Rabi 'Cool season cropping; approximately November-March... 

Rauni - Presowing irrigation. 

Rechna Doab - Land between Ravi and Chenab rivers. 

Rej - Irrigation prior to land preparation. 

Rosewari - Irrigation schedule to a particular block of land on a par
ticular day.
 

Saip System - Traditional system by which village artisans exchange
 
their goods and services with landed agriculturalists for a portion of
 
the crop.
 

Sarkari Khal r,Watercourse constructed by farmers on a 16 foot right-of
way provided by the government for the purpose of conducting water from
 
the mogha outlet to the individual farmers field ditches.
 

Seer- Unit of measure, smaller than kilogram, 2.08 lb.-' Forty seer equal
 
one maund.
 

Sem.- Waterlogged seAl condition.
 

Shamlat - Village common land usually used for grazing.
 

Sohaga - Wooden,plank or beam drawn by bullocks used in land preparation#
 

Square - 25 acre, 27.5 acre of 16 acre block of land depending ou location. 

Subdivisional Officer - Irrigation Department Official under the Executive 
Engineer.' 

.SuperintendingCanal Engineer - lrrigation engineer who heads up a canal 
comnand hydrologic unit. 

Tehsil - A sub-unit of a district. 

'Tehsildar - Official at Tehsil level. 

Thal Doab - Land between Indus and Jhelum rivers. 

Thur - Salinized soil condition. 

Tonga Horse drawn two-wheeled carriage. 
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Union Council - Political subdivision of a tehsil.
 

Vattar -
Farmers' concept of optimum soil moisture condition for plowing. 

Wahn - Watering of a field for first ploughing for seedbed preparation.
 

Warabundi -
Schedule of irrigation turn rotations agreed to by farmers
either informally (katcha warabundi) or under formal agreement through

the Irrigation Department (pucca warabundi).
 

Warashlkni - Taking irrigation water out of turn.
 

Zilladar -
Junior member of Superior Revenue establishment of Irrigation
 
Department.
 

Zamin - Land
 

Zamindar - Landholder - farmer
 


