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""fIf:lf Location anthenerei:Features
_IIL.l}liIGeographicaf Locetion.and;Road Syetem :
Vl) Location o o |
The . prov1nce of Bdluchlstan.]ocated beteeen tetltude 25 °N and:'
32°N, _and Longltude 61 E and 71 E, and the PrOJect Area in. 1nc1uded in

Kacth plsln of the Bdluchlstan plateau lylng between Latxtude 28 N to'

28° 33'N,:and Longltude 67° SO‘E 1o 69°34"E appro"mately, and is locdted

about 190 m11es (300 km) far from Quetta, thc cap1ta1 of Baluchlstan in
south east dlrectlon ‘The. South and South East of the Pro;cct Area ‘
__faces to the commandable area of the Kllthar Brdnch (anal 1nd Itllgl— :

tion system of the Desert Canal respectlvely in Sind P1ov1nce

2] Road-System'

Thero are 1nadequdte to have the 1nfrastructure in. the PTOJect Arca,
and espec1a11y, the - road systems are under developed at the PTOJeCt Area:
1nc1ustve of surroundlng area. At present the ndtlonal metalled road

‘has been const1ucted to connect two cities Quctta and kardchl w1th each

other through.the PTOJect Ared from north ‘west to south- east.

There are sh1ng1ed prov1nc1d1 roads ‘to connect the prov1nc1a1 town
wlth each: other namely, Dera Murad Jamall, Jhatpat Sui, Kashmor, Mirpur

Blblwan etc

The other hands thero is the ndtlonal 1ailway runnlng in parallel

with the natlnal metalled road to connect maln clty in the country w1th
each. other It 15 consldered that the rallway has hlgher pptentlal1ty

to be utlllzed fbr the developlment of the province..

In the Pro;ect Area therc are some feeder roads’ and farm roads: Tun-
"n1ng along the ex1st1ng erlgatlon canals, whlch are- uttllzed as opera—.
.'tlon and malntendnce roads for the 1rr1gat10n fac111t1es., ' '

Howeter the den51ty 1s 1ow and therc is absence of the cr0551ng .
fac111tles for the Arca. Fspec1a11y, they are not su1tab1e as- the

feeder roads during ralny day due o sltppery on .the 5urface of the roads.
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55 Nafiogﬂi'aﬁd"Proviaciai'terei.
Accordlng Lo.the.foo1th Census in- 1981 the.populatlon de estlrzd
-::mated at 83 782 m11110n 1n the whole country of Paklbtan’ and lt was

: estlmated at 65 309 m11110n in 1072,_and morely 32 500 mllllon in 1347

rat tho t1me of Lndependenee

_ The populatlon of the natlonal ]evel has 1ncreﬁsed 18 4 mllllon  t
_over the e1ght and hdlf yea1 perlod between 19/2 1nd 1)81 ' Thrs w01ks:-
ff”,out a growth rate of 28.28 pelcent or an’ average rate of around 2,08

'_Tpercent per annum as follow1ng table
ﬁopolation7in lQSliceﬁeus (iniThousand)f'

1981 1 Percentage

Province o 'E%ggﬂgi Increaee Over 1972
Baluchistan - 4,35 77, 23
NWELP 10,885 . 2077

Punjab . 46,116 . . . 2528
sind 0 18,966 . 33980
_Pedcral capltql C 355 . . 428
E.ACTA. 2,75 R
CoTotall ot coooogg7er 2828

5 The Baluchlbtan populatlon shown an 1neredee of 77 23 percent over
_'the 1972 census flgurcs because it was for the first tlme that a comp—=
'Iete physlcal enumeratlon of the people 1n these area was undertaken and

S Tthe sc1ent1f1e and correct methodology was adopted

_ The den51ty of populatlon per squarc mlle 1nc1eased from 24 to 51
'-1n 1972 to 1981 The ratlo of male and female popuiatlon has been eStlr.

o mated at 53 percent fo the. occupatlon of the mqlc for total populat1on
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b) Pr03cct Area

The PTOJeCt covers  a total cultlvahle commanded are’ [C C.A) of
__771 300 ac1es (312 000 has .} 1n NaSLTabad DlStrlCt of Baluchletan ProQ
vince. Out of thlS 612 000 acres: (248 000 has j w111 be undcr the _ )
_command of grav1ty flow canal (Phase I) and the balance of 159 300 acrcs.
'(64 ,000 has } of-upland will be later on commanded by pumplng cumugrav1ty
canal (Phase I1}. . The P10Ject ‘Area is 1rr1gated by ‘a source ‘of Pat
Feeder Canal:initiated from the Intake btructure of: Guddu Ba1rage located
L acress. the-Endus RIVGT'IH'SlHd'PTOVlnCe : Populatlon 1n—the‘Prolect Area
.15 reported at 255,000 persons with a density of 273 personb per Sq. mlle
(105 person per sq. km) .

:2jdLiVinédCoedicien j
a) NetionéldLeﬁel'
iy Source of Drlnklng Water .
Flfty two. percent of the Paklstan Households has becn obtdlned

the fac111t1ee of drlnklng water in thelr houseb, and the 1emaln1ng

gets 1t at the eutSJde of the11 houses .

Twenty one percent for the whole populatlon hae been supp11ed

the water: by the p]pe11ne systems 'and 46 percent is. used handpumps
-_for the wells, and 21 percent utilized ‘the ponds _and 12 percent
* remained has been supplled the drlnk1ng water by sprlngs, rlvers

and‘streams.- The detalls are shown 1n attached table

11) 50urce of nghting

FhlrLy percent of total households have e1ectr1c1ty for the

llghtlng and others are ut111z1ng keroscne oil malnly

“iii)- Source of Looklng Fuel‘

Seventy percent of Paklstan 5 houeeholds is used the woods' as.
Véjmaln cooklng fuel, and other houscholds is- ut111zlng cow-dung

'-ti?%)j‘é&éi(? ) and kerosene 011 (60) respectlvely
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b) Provincial level = -

:7ﬁi)hSOUTee;of'hfihkithWater"L“'.”

!1fteen p01cent of the populatlon 15 ut1]121ng the plpeltne _
hsyetem for teh supplylng of the drlnklng wter and the ueer ot hand—

-.pump is a vely few percent in the pr0v1nce

On the other hdnds 85 pelcent of the pcopie has Supplled the.

drlnklng water by the ponds, wells sprlug,-rlvers,.and stream etc,

ii)-SourCe'ef Eighting B
_ In Baluchlbtan Pr0v1nce, only 14 percent of the households hdve
shale 1n the favours of the electr1c1ty,'and 86 percent of the remain-

ing is ut111z1ng Lerosene 0il as a 11ght1ng fuel iThis elcetr1f1Cdf

tion level is a half share.fer the natlonal_level.'

111) Source of Cooklng Fuel J_T

Elchty seven percent of Baluchletan s households use wood for
Ceek1ng fuel, 8 percont use cow- dung, and 5 percent use kerosene 6il.
:Flre wood use households in Baluchlstan are much more than 17 percent

ffto the natloual 1evel

c) bejeét:Areaf’ |

' Accordlng to the results of the eoc10 economlc eurvey in Nas1rabad

i Dlstr]ct Baluchlstan in 1980 by the UNICEF the 11VLng LondItaon for the.

people has descrlbed based on sampie area. survey as fbllows
1) Lducatlon

There are educatlon eystem Wthh is c13951f1ed 1nto three

prlmary educatzon,_secondary educatlon and coilege 1n the dletrlct

RegardTHg_the prlmary educatlon the report 1nformed that the

-;?SLhool attendlng populdtlon is at about 15 percent of the tota]
'*schoolable chlldren (5 =9, years), and 1t mdens 85 percenf of popu—
”latlon dre ‘out of 5chools Lepec1ally, the f30111t1e5 for prlmary

edueatlon and setondaly education f01 glrls are voly few
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Living Condition of National 4 Provincial Level

 (Uﬁit:-r0ob'housgho1ds;.%}ﬂ

_itemg _ S _ 'fakiétag_ “-o. Baluchistan

Total Households ' : L2,58?.b {100%) " 502 .8 (1003)
1. Sdufceiof-Drinking Naterl
1111“5id¢.°f Hqusé_:' D
a) Pipe. . - - 1,588,
‘b) Handpump . . 4,317,
¢) Well =~ . - - - 594,
Sub-total ' . 6.500,

(6.6)
(0.2).
(0:6)
( 7.4)

(12:6) _":.38,
(34}3).: B
Cany 3,
(51.6) 44,

WoE ey
o

<.

: 2):Out$ide of_Houéé . .
_ a) Pipe e -791.

b) Hamdpump . 1,545,
oWl 1.577.

d) Pond - 6.

7.7
(0:4)
- (36.0)
(10.9)
(37.6)

(7.7 4s.
azs 2.
(iz.5) 213,
(3.3) 64,
(12.6) - . 223,

o W oo e
P T R T PR SR N

&) Spring/River 1,576.
Stream, etc.

“Sub-total - 5,907.4 (48.4). . 548.8 (92.6)
2. Source ofutiéhtiﬁg _ R

a) Electricity 03,8491 (30.6) - 82.0 (13.8)° -

b) Kerosene Ol 8,463.5 (67.2) 4410 (74.4)

¢) Other Lighting Source : 275.0 ( 2.2) 69,8 (11.8)
'3f-Sdur¢e of Cooking Fuel _
“a)Wood | 8,810.
" by coal . g6l
 éijérdséne Ofl' o 780.

Ay cas. o1zl

(86.5)
-(15)
( 3.4y
(0.8)
oy
(7.7

(70.0) . 513.
Cony s,
(6.2 20.
'(36_5) o 4.
oy -~ 0.
(16.5) 45,

e R .~ A=

~e) Electricity ' 10.
- f) Cow}Dung,-etc. "_ '  _ 2,086.

ot e G e

s o

Source:'nﬂdusihg Censué Qf Paki§tan; 1980" Cehsus_Bullctin'Noﬁ6

Population Census'Grganizatién;'
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Fhe popualtlon on1oled in middle sehoole and’ hlgh echoole _ _
students populatlon 19 23 percent of the populat10n by the relevent
age-group (10-~ 14. years old) ihere is one college WLth en101-

ment of 170 students At Ueta Mohammad

='11) Health and SOlel Welfqr

- The hospltal p10v1d1ng SO beds are ava1labe1 in the whole
dlbtrict The bed populdtlon 1at10 was estlmated at 14, 500 In
.qnlte of llmlted number of the beds in hosp1ta1 “the bed oeeupanty
for 1979 was nearly 70 pelcent only' The ‘Teason of iess utiliza-
'tlon of the bede mlght be p001 statflng, and lack of’ equ1pments and'
druge ' : ' ' ‘ ' ' '

The ‘total- Sanctloned poets of the doctor are nine 1n the wholc

: dlStTlCt whlle one’ is app01nted for the urban and two for the rural
'area Agalnst nlne sanctioned posts of doctors, only 4 doctors are.
in p051t10n, and the doctor populat1on ratio was estlmated ‘at

1: 56 000 I ' '

iiiJ=Drinkihg wétéf

‘ In rural areas of Na511abdd the main sourcos of drlnklng water
:are canals ponds and wells.  In. urbdn of Jhdtpat Usta Mohammad and
'Dera Murad Jamall plped water supply s avallable to a 11m1ted
_populatlon Water reserv1or of 24 000 and- 10, 000 gallons are operat-

' 1ng at Jhatpat and Usta Mohammad respectlvely

';iV}zﬁlectricjty
Three Teh511 and towne have fd0111ty of electr1c1ty Ihe total -
"elect1lc connectlone in urban are. 1, 460, . out of: whlch 45 percent are

:commerCLal The bleak down of electr1c LDHHGCthﬁS 1n towns is-

' glyen.below.:
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Electric Connection _ _
_ o _ _ House - Commercial -~ _
Urban Locality Connections -~ Comnections  Total -

- Jghatpat . - o - 227 960 323
Deva:Murad damali ¢ 113 . 189 . . 272

‘Usta Mohammad - T 465 C o 4000 h U UBesT
CUotalt TS o80s L e55 o 1,4600

In the rural area, 57’popuiétioh clusters - (villages). aré-electg
" rified in the whole district, of which 28 villages in Jhatpat Tehsil,
24 village in Usta MOhammad Tehsil and 5 village infbéré Murad

'JaméliiTehéilfére ﬁfﬁvidéd éléétrifibﬁ fétilitiéé'reépéctiVeiy.
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III.2;1 Fopography
: l) Outllne of the P10v1nce :

Physlcally, Baluch1stan Plov1nce is d1v1ded 1nto the hlghland and
"extens1ve p1a1ns apploxlmately . The: uppe1 hlghland known locally ‘as
'“Khorasan” rise to nearly 12 000 ft (3,658 m) with the valley floor
about 5,000 ft. (1, 524 m) above mean sea level, and the. lowel highlands
1nc1ude the Meklan Khalan nad Lhagha1 Ianges 1n the west and Su1a1man

Pab and hlrthal ranges in the east.

The extenslve”plaln is'divided'inte three plains; the Kaehhi _plain,
_the plaln of Las Bela and the pldln of ‘the river Dasht The northwestern
'SOCthH known as the Lhaghal basln, 1s desert w1th an area of 1n1and

dralnage d1951pdt1n0 1nto UHamus" - lakes that a1e generally dry.

On the whole the plateau of Baluchlstan plesents a scene of rugged,

_barren and arid land With 1solated pathes of green on the plalns

2)_Project Area

“The Project: Areq occupes a patt of the Kachhl pldln, and the north
of the avea is separated with the Pat Feeder Canal between the PlOJect
. Area and the deserpt area, and the wcstern boundary is Fixed by the Nari .
r1ver The south and the east of the Area 15 d1v1ded w1th the pr0v1nc1al
-boundary ling between Baluchlstan and Sind prov1nce néar Jhatpat -and
_w1th Désert: Canal Pro;eet of Sind Province and the commandable area of

- Klrthar Canal.

The Pro;ect Araa 1s of TGCtdﬂglO 11ke shape w1th the 1ength of
‘about 60 miles {96 km) east to west and 15 to 20 mlles (24 to 32 km)

. north to south.
The land slope var1es w1th grad1ent in-1 to'ﬁ'ObO or 1 to 3,000
'from north to south gradually, and ‘the area 1n hlgher elevation is

located along the Pat Feeder Canal at about 200 ft to 230 ft. (61 - 70

ﬂ:'mcter), and the lower arca extends at about 160 ft. to 180 ft. (49 - 56

mcter) ‘in the south of the’ Pro;eet Area.
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LIL. 2 2 Cllmate
1) Goneral

Accordlng to the c13551flcat10n of Lllmate by the World Meteoro—-
logleal Organlzatlon that of the Baluchlstan pr0v1ncc belongs to’ tho

arid zone type

. '_Tbefe are.four meteotologlcal:obserthon stations' (in which'thfee
statlons QUetta Usta Mohammad and blbl are in. Baluchlstan p10v1ncc
and one statnon Jacobabad is in Slnd prov1nce As fOr representatlve
'observatlon statlon Usta Mohammad has selected as the most avatlablo
'observat1on Stdthﬂ among three statlon for the P103ect Area and this
:statlon has been operated and mdlntalned by the Surfaco Nater Hyd1ology
Pro;ect WAPDA Lahore slnce Deccmber 1965 : H1e locatlon of. the station
is Latitude 28 11' Longltude 68°041, ‘in Agr1cu1tu1a1 Seed Farm as shown.

at locatton map ‘in Fig. 1I11.2-1.

Main items measuted;at thie station are maximum and minimum Air .
Temperatule Précipitatidn Relat1ve Humldlty, Lvaporalton (Pan),_W1nd
Movement and. Solar Rad1at10n and they have been recorded at 0800. Gene-
rally, the year has two-season w1nter (November to April) and’ snmmer3_
(May to October) in Baluch1stan HOwevel 1n case of the'Project Area,
winter lasts shorte1 than the afo1esa1d per1od {November to March), and
;the summer seems to. begln from Apr11 Based on da11y observat1on data
collected for ten years (1966 = 1975) at Usta Mohammad these data hdve

becn 1earraged to’ mean monthly value and evaluated them as follow1ng

a) Prec1p1tat10n

: The. Pro;ect Area belong to arid zonc as ment1oned ln general dlsc—_
‘rlpthH ‘However; there are measurableée the ralnfall in a. year because of
. b01ng affected by tho monsoon, and annual amount of ralnfall has been
observed at 3 43 inches (87.1 mm) as shown in F1g III 2.2, lhrough the |
year, 70 percent of thc total amount has occurred in summer sedson  and
it occurred 1n August and July concentlatlvely Concelnlng the dally
: observatlon data at Usta Mohammad the max1mum da1ly ralnfall has been

”recorded about 3.9 1nches {99 1. mm) durlng lO years (1966 - 1973}
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N he hodvy epot Fd]Hfdl]H have htought the local flood to the PIO)CCt
Alea somotlmes,_and it haq given the dama age for exlstlng irrigation
: faC111tres along Pat Feeeder Caanl, However it s 1nadoquato as.a

eFfectrve ralnfall for the 1rr1gat10n in the P1OJect Area

_b) Temperature
_ TAS mentloued in P]g TiL. 2 2 the mean monthly temporature 1n June
.15 Lhe htghest thlough ‘the yea1, and it stande ‘at 96.9°F (36.1° C}, and
.the lowest one’ is. occurred ‘in January at %G 7°F (13 2°C) respectlvely
'On data recorded at observatton statlon there are ‘two- klnd of measure—
_ment va}ue as for the mean monthly max1mum a1r temperature ‘and mean c
:'monthly mlnlmum alr temperatu1e The meau monthly max1mum air temper—*
ature has been recorded at lll F (43 9 L) in June: whereas the mlnlmum
-ione istat 40 F (4 4° C} in January Accordlug t0 ‘the detall 1nformat10n
in data collected the hlghest air temperature has measured about 122 F
.{50 C) in June 1981 at Jacobabad station. On the other hands the lowe
“est one rec01ded at about 30° Fo(- 0 9° C) in January 1974 at Usta Mohammad

statlon

(} Relatlve Humldlty"

_ Genelaily, the hlgh humldlty has occurled in July to February and
the low one hae‘been 1ecorded 1n March to June as mBHtLODEd in Flg '
3I[I 2 2 At the obqervatlon etatlon Relatlve Humld]tles has been mea—-'
sured two tlmos 1n a day,-namely, mornlng (8 O AM) and evenlng (5. 0 PM)
-‘In caee of comparlson with both va]ue obeervcd there are much d1ffer-.

jcnce 'and 1ts dlffelence 13 about i0 - 20 percent in each month

: Accordtng to the data observed from 1968 ‘to 1375 the hlghest mean
7fmonth1y relatlve humld]ty occurred in September and the' lowest in Apr11
arid the former was. recorded by 87 perclnt in 1974 and latter by 16 per-
:Cent in 1971 ' S
Hd) bvaporatton

Accordlng to the measurcment data w1th Pan A Method at Usta Hohammad
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mean annual evaporatlon;amount has estlmated at. 11 65 anhos (2 066 5)
mm) as shown attached lable III 2- 7 S n: fluctuaLlon of mean monihly
evaporatlon obqerved 1n ten yearb, 1t has 1ec01ded dt 18 94 1nch (47% 5
mm) ‘in May as the hlghest value and 16 84 1nch (421 0 mm) ha% ranked
secondarlly in June as mentloned ]n F1g 1115 2 2 Whereas the louest
records has measured at 3 19 1nch (79 8. mm} Jn Deceume : Coneelnlng
'the monthly amount on evaporatlon in ten yedrs 0b50rvat10n perlods the'
-'h1ghest amount haq recorded at 23.92 inch. (607 6 mm) - in May-1973 Mean—
while,’ the lowebt monthiy amount has measured at 271 1neh (68 8:mm) in
:January 1971. .'ﬂle evaporatlon value would reter closely to the cond1t10n .
-of" a1r tempereture and rolatlve hum1d1ty, dnd the reIatlon ot sald two

element (T &§ H) to humldjty is shewn cIearly by the PIg III.Z-Z attached.

e) Wind - Ve10c1ty

Mean monthly w1nd veloc1t1es in ten years obselvatlon perlod has
indlcated in F1g 111.2-2 in the PTOJeCt Area :_Hewever) no there were
: ava1lab1e data to show the W]nd dlrectlon “akimim and winiin iwnd velo-

01tles

- +The mean ‘maximum Wind*velecity have'been-oeeurred'in‘the'summer and
“in March as a rare case There are be1ng sandstorm and occurrlng in

summer season 1n the Pr03ect Area

.f) Sunehlne lnten51ty

Ihe sunshlne 1nten51ty hdS been ObSEIVGd at Jacobabad sta1ton ab
:ehown IH Iable III 2-15. E Thlough the obse1vat10n perlod for ten yeals,
the hlghest 1nten51ty hds oceurled at 82. 4 pelcent in Octeber and the o -

‘lowest onesin’ July because of affectlon of the monsoon

©2) Particular Meteorology -
a) Storm .. .

In the prov1nce the most of the ra]nfdll have occurred in aseoel;

ation with storms, whlch are of two types usually as followlng
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fFr0p1ca1 storms or qummer'storms wh1ch are responelble for Summer

- oY monsoon ralnfall

hxtra»trop1cal Cold'Weathef %torms kuown in thlS 5ub cont1nent

as "Western d1stUIbﬂnLes”, whjch produce winter precrpltatlon

i) Suﬁmer'StOrms (MonSoon)
The advance of the monsoon is usually absoc1ated w1th the west-

ward mOVLng depre551ons from the Bay of: Bengal

N These depre551ons often bcgln to Weaken dur]ng the1r westwald
: mdrch and generally que much of theil stlVlty by the time they

reach centrdl Indla

Sometlmes they Tecurve n01theast or northward from Ra}putdnd

and break over the western Hlmalayas or the Kashmlr hllls

On a few occatlons they contlnue to be active and travel into
.Iran area through Baluchlstan. On’ such occatlons the prov1nce ex- .
'_perjenceb falrly prolongcd unsettled weather and rainfall occirs -

“more or less eontlnuously for one or .two days;

Otherwise, the prec1p1tat10n over the drea in the summer season'
is usually in: the nature of ‘thundershowers and occurs in- the after—

. hoon or early evening.

Occasionally monsoon depr8551on5 cross 1nt0 Baluchlstan from

the Arabian Sea and, ‘moving north or northeast enter_the Punjab

"_and then break-up.over the PunJab'hlll

Accordlng to the 0ld data obberved the monthly'dlstrlbutlon of

. monsoon deprebslons in the 88 years perlod was as fbllows

May 1

J ine _ o 5.
ﬁthly . 4
August R
"?Seﬁtemher 2

&«

. Year T |
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That showe Juno 15 the et01mleet month in summer Monsoon

depreselone 1n thls month croee the prov1nce from the Arablan Sea

. The other. hdnds the speed of movoment of mons oon- depre%51on
varles w1th the season They move slowly in teh beginning of the
_season ‘with an average speeed of 6 - 10 mllee per hour in July and

to 12" - 15 mllee per hour in August and beptembor

:iiJ Winter Storms
‘In winter,'fhe_prOVinoC'iS affocted'hy.diStofbénoeiof-extre—.
tfopical origin which movefform weet to east, espeoieily-(uring-the
months of November to Apr11 " These disturbances are known as cold'
weathe1 storm or more popularly as "Western d1eturbances ~Some of
‘thcse d}Sturbancee induce lows eitherx at ‘sea level or in uppe1 air,
which also trvavel west to east. These lows sometlmes induce strong

wind currents form the Aravian Sca- and. become’ very active.

Although 1soldted or scattered heavy rainfall may occur over
and near the: hllls “the ‘phenomenon of locally heavy prec1plta1ton
is rare Wlnter prec1p1ta1t0ns are more unlform than in’ summer and

- the 1nten51t1ee are much lower.

Oca551onally, a wlntor etorm is. aseoc1ated w1th actlvo warm
- and cold fronte Fhen SBVBIE thundershowels occur w1th its paeeage

f0110wed by bltlng cold and strong north westerly to northe1ly w1nde

111) Heavy Dally Ralnfall

Through observatlon per1od at Usta Mohammad ‘the maximum daily )
ralnfall has ‘been measured at 3. 9 1nch (90 l nmu in 1973. Regarding -
the da11y ralnfdll 1ntens1ty, (frequency) it has analyzed with- the

GumbLl Chow . formula based on data observed for ten yedrs

_ lhe results ‘of analysis are shown in Iable III 2-2, and said
value observed (5.9-1nch) is oqu1valent of 25 years return frequéncy

approximately.
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iv) Air Temperatire - -

As for’ the air femp¢rathre5-fhe.bejeCt'Area haS'béen'éva1ﬁ-
ated as the hottest zone in Pakistan and also in the world; and
“this fact could be approved with the scientific yearbook published
in 1978, ' o
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Pqpe 8

Tdble 111.2- 2 Plobabllltlcs Calculdtlon on the dally
Ralnfall at Usta Mohammad and Sibi

) Statidn j*“Usfé"Moﬁémmad__ "- Formula ; -GﬁmbeI:QIChdﬁ Fdrmula
Observation Period 3 1966 - 1975, (x= ok+ %)

 _Un1t f'1nches

" Max Daily Rainfall ~  Order of Xi  Xi - X (xl - &%)

;ZQ"'.
A7
.90

736
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49
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L08 -

3590 2070,
2.98 1.78
A5 0,95
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;50 - L0070
A5 20075
.24 _ -0.96
.16 -1.04°

— oo 0o Q0 okﬂ~q;

O D00 N U B DN

woNoCoOOONO
=R ¢>C:CLCyo¢u

. Totall 12,02 ‘Total . 15.70

© Average Daily Rainfall . X'= 1,20 = .
o= /12270 g gg5”

10

Station ; Usta Mohammad' ~ | . Station ; Sibi-

NI

| S TGy T -*;T )’
agst e 2.155 (54.
10 2887 (75,
1720 3592 (91,
250 3”813”(96@
/500 4501(114.

' 1/100 s, 184(141;

;fogygbility X . Probability

) a5t 2,080 (510
n) Uyl 24700 (62,
L2000 2.884 (73
y s .3;Q14~i76;
Wy 1500 L 31418 (6.
/00 T 3,819 (o7

)
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CLIMATIC CONDlTlON OF THE PR’OJECT AREA(A)
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Ill.Z;S Hydrology
1) Water R:es.'(.)mi‘ce5-E
a) Dlscharge ot Indus R]VQT

_ - The catchment area of the Indus- Rlver has been estlmated at
about 367,000 square mlles-(QS0,000 square km}, and its- length at
1,800 miles (2,900 km) approximately, and it has ranked in 15th as -

for the length of the river in the world.

There are six main tributary in the Indus River Basin namely,

Kabul R, Jhelum R, Chenab R, Ravi R, Sutleg R, and Beas R..

. The. Kabul Riﬁei ‘belong to'AVFHANTSTAN on the origin of tﬁe' _
jstream, and other trlbutary s origin located in INDIA According
to the general information publlshed in the report of (Indus Waterc
lreaty“ the mean annual runoff _1n the Indus Rlver B151n "has- been
estimated at. about 168 m1111on acre feet (207, 400 M.C.M.}), an ‘
'trlbutarles have occup1ed 47 percent for total runoff in the river

bas1n.

However, ~ the Tunoff pattern of the baain has been changed with
the ba51n development program at downstream since 1967, aod paftic—
ularly, after the conet1uet10n of the Tarbela Dam, the flow pattern
has. varled in winter (Jan.. ‘to Mar. ) since 1979 as shown in Figuve

111.2-4.

As mentloned in prev1ous chapter, the Tndus River is the most
important water résources for the Pro;ecc Area, and the ftunoff has
been eontloled art1f1c1ally with tho dam group at upstream of the

baSLn due to the demands of the lrrlgatlon and the power sources .

Fortunately, dajly dleeharge ohserved at Guddu Barrage have
collected for eleven years (1971 - 1@81) wjth cooperatlon of the

prov1nc1al governmtnt of Slnd Province.
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Fxom'theée data collected, the most avallable data has eelected
and revised based on the purpose of 1r11gat10n,-dnd it 15 tabulated

as %hown in Table TII.2-22.

According to the Table T1I.2-23, total rﬁnoff'would be expected
to have at’ about ‘84, m11110n acre feet (103,614 M.C.M.} at Guddu Ballage
“and mothly fluetuatlon of the runoff shown in attached Figure 1I1.2-3.

b) Intehe DisCherge‘at Guddu Barrage

There are three 1ntake structures at Cuddu Barlage, one fac111ty
.constructed at the left bank, and othcr two fac111t1es have been con-
l“structed at the rlght bank. Namely, Desert Pat Feeder Canal ‘intake
dnd Begarl Sind Teeder Canal intake. From data collected at project
_slte, there are provrded mean monthly intake dlecharge amount at each

project as shown in Table III.2w22, lll;2—23, and T11.2-24 respect-

ively.

_ At present there ave est1mated 10 million acre feet as mean
yearly total amount 1ntaked from Guddu Barrage, and 3 million A.F.
to the Desert Pat Feeder Canal, and 1.05 m11110n A. F ‘to the Pat
Feeder Cahal respeet1ve1y As for the variation 6f mean monthly

intaked dlscharge, it has prepared in F1pure 111.2-3,

c) Con51derat10n of Water Balance at Cuddu Barrage after the prOJect

The water’ dcmands hds been e5t1mated after the pro;cct in the
:PrOJect Area based o ploposed cropplng pattern and crop s water
_requ1remﬂnt which are calculated with the meteorolog1ca1 data. In
: th1s case there are prov1ded three klnds of case. study ‘to have |
.'the most avallable development plan for the Progect Area in v1ew |

pOJnts of economics and water resources at the Indus River Basrn

The dther'hands there are berng two ex1st1ng barrage at down—

“stream of Guddu Barrdge, and they were constructed near Sukkur and

-~ Hyderabed in 1930, 1956 respectvely. As to the estimetlon of water:
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demands of'Sukkur_Berrege‘eeheme,rlt has -been evaluated with the water
balance study between Guddu Barrage'andeSehuan”ebserveti0h~stetlon

as shown in Table ITT. 2-25 FurthermOre,'the wate1 requlrement of
Hyderabed Barrage estimated with the rat1o of acreage of 1rr1gable

area for the Pat Fceder Canal_PrOJect.

The resulte of the water balance Jtudy have tabulated in Table
FIT. 2 26, 111.2- 27 and ITI 2~ 28 reepectlvely Accordlng to thel
results Case Study 1 has the hlghest 1ack of water supply in Rabi
crops £rom December to Febr uary, and Case Study 3 is the most stable’
in connectlon w1th the water supply from the ba51n However there
are no cons:deratlon to have the malntenanee water at downsrream of

the Indus River on the water balance study

Regarding above, the study heve lneluded'various.unknown fdctor
to be cleared in future and'berticularly, tbe operation rules of
Tarbele and Mangla Dams should be rivised to be utilized the water
resources more effectlvely in the rlver baeln,baeed on the future
development plan, and the arrangement of dlstr1butlon plqn will be

carrled out by the lndus River Treatmont Commlttee

2) Sedimentation
a) Data Collection and Analysis

In the Indus’River Basin, the Surface Water Hydrology Project
WAPDA has errled out to have the obeervatlon station and analysis

of data observed refer to the sedlment 51nce 1960

Accordlng to the 1nf01mat10n collected main observatlon station
of sedlment are eleven statlons in the rrver baeln, ard tlere were
seven’ 5tat10ns along the Indus Rlver and four statlons have 1nsta11—
ed at Trlbutary of the Indue R1ve1 as mentloned in Ilgure III 2-5.
However, the observatlon stations have been 1netalled concentratJvely
into the upstream of the baeln except Sehwan because of appllcatron

for the development plan‘on dem project. WAPDA has republished the
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1eport in May 1980 as for the 1esu1ts of_analySJQ on data observed
at dach’ statlon, ‘and they have 1ea11anged more clearly and its tab—-
: uldted as ehown in lable III 2 29 and TIT. 2- 30 '

Fxom these tables, an average eedlment Loncent1at1on by we1ght
were estlmated at: about 2 500 PPM to 3,600 PPM in main stream of
“the Indus Rlver and there were measured at about 1,100 PPM to 2,100
PPM in the trlbutary or the " [ndue River, but these value have. not
been 1ncluded the affoctlon of Tarbela Dam in main stream of Indus
R]VCT As mentloned attached Table I11.2-29 and III 2-30, the -

ontent% of euenended mqter1als have been analyzed at sand ellt
¥and elay respectlvely, and tlie contents of sand is belng reduc1ng
'gladually from upstream to downetream while the contents of silt

and clay are increased in downstrean.

“the other hand, the eolleotion of'aample.materaals aiong the
Desert Pat Feeder Canals has been carlled out and analyzed the .
contentb of the: materials as ehown in Table III 2~ 31, and the dis-
tribution of contents has: 1nd1cated that upstream ‘of the canal
;covered w1th sandy mdte11als and the erlt or clayey materials have

dep051ted at downstream of canals,

b) - Evaluation of Sedimentation at Desert Pat Feeder Canal

S 1) Water'Eaiance'of.the River Basin

Accord1ng to the ‘data which were publlshed in May 1980 by WAPDA
_ the mean - annual 1unoff of "the Indus Rrver at Massan for 4 years of
record (1072 - 1975) were '89.3 m1111on A F. Ihe other hands, the
mean’ annual runoff at. Guddu Barrage in same perlod were - taken at
about 90. Mllllon A.F. From thls,,the trlbutary of the Indus R1ver'

has “taken at about 1.2 Mlllron A.F. as the mean ‘annual - runoff, and

"1ts value seems to be smaller in comparlson w1th the catchment area.

‘In this connection, 1t could be e0n51dered that there'were pre-

pared the. 11nk canals to COnHeCt ex1st1ng tributaries for the ob-
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taining of stable irrigation systems, and the runoff is utilizing

more effectively to existing irrigation systems.

ii) 'Estimation of Average Sediment Yield at'Guddu3Bdfrage

Concernlng the Sedlment Yleld at quqan in the Induq R1ver it
has measu1ed at about 304 m11110n ton in mean 1nnua1 ylelds : How—:.
ever, after the constructlon of Tarbe]a de thls value could be
assumed. o’ reduced to 10 pexcent approx1matcly by the example of thc
1nvest1gat10n of slmllar project. And also the yleld of trlbutazy _
could be est1mated at about 2.96 m11110n ton (1 ,480.2 M, C M. . 002)
5o that, total mean annual yleld at Guddu’ Barrdge should be at. 33.36
million ton. Form this value, dverdge Sediment Concentlatlon at
Guddu Bdrrage could be evaiuated at about 320 PPM (0. 032% by weight)

by the mean annual runoff at the Barrage.

iii} Average .Sediment Yield of Desert Pat Feeder Canal

From the case study at pfevious chapter, Caég 3 would be
applied as a final devéiopment plan for 'the project, and Case 3
should be- requlred to have 5:70 Million A.F. (7,031 M.C.M.) in both

project at the Desert Canal

In caSe of above, the mean annual sediment yield has been
estimated at about 2.25 million ‘ton from intake structures to dis-
.tributlon point at hoth project. As mentioned Table 3 30 the con-
tents of suspended scdiment (percent) could be d1v1ded into 3 class

due to grain ‘size, and the sandy materlals would be the. most suitable
one which is silted in the canal "The contents of 5andy materlals
have been measured at about 30 percent for the total value based

on obse1vat10n datd in the Indus Basin.

“As a results of-said_evaluatioh, the‘sandy_materials is 0.675
million ton (675;000/2{60'? 260,000 CM) as. total sediment yield

in the Desert Pat Fecder Canal.
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3)" Water Quality

- During fhé.inyeStigaﬁion at the project éite,-there were col-
lected the wWater sample from the'Dchrt:Paf.Féeder Canal, and an-
élyzed-it‘aﬁ'Waﬁer an@ SoilrLaborgtbfyfﬁf Hydxogeology Directhate
_WAPDA;_Quétfa.'_TheiiéSuits.of'anﬁlysis'has been tabulatcd'in tBo_
_Table”IiI.2<32; 5ﬁd'ﬁhere wére~no problems for thé ifrigation, in

the Project-Area.
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Table [ll 2 -26 WAF[R BAIAN([ QF LUDDU BARRAGE OF INDUS RIVFR
: ©in CASE 1 (Qmax = 8,200 cusec, K = 00, R = 95)

(Unit : cusec)

wA1rR DFMAND [Ploposal) 3 : R SUPPLY
L _ Bsukkur (GHyde- o
Ltems Guddu Barrage:” . . .- .- Bayrago Iabad N .:Q?.=:\'.;' (ﬁl .
ST (2 other (BHPar . (@Sub- | Mean - . Barrage @ 4«5 +%  Indus
Month  D.C. Project TFeeéder Total  Monthly (3x0.99  Total = River _
1-1 1,145 4,310 5,283 10,738 3,700 5,230 019,668 26,600
1-2 © 4,743 8,655 .- 5,350 18,748 3,700 5,297 . 27,745 = 34,304
c1-3 934 8,219 5,369 14,522, 3,700 5,315 23,537 44,988 "}
2-1 544 1,630 . 6,717 8,801 - 28,900 6,650 44,441 *43,637 0
2-2 634 1,035 6,103 7,772 28,900 6,042 42,714 *39,384
- 2-3 . 560 .971 5,214 6,745 28,9000 5,162 40,807 41,410 . @
3-1 - 1,268 2,735 4,180 8,192 25,400 - 4,147 . 37,739 . 53,015 ¢
3-2 547 3,334 4,804 - 8,685 . 25,400 4,756 38,841 . 65,475 ©
&3-3 10 - 3,012 2,761 5,783 25,400 2,733 33,916 51,722 4
4-1.- 86 - 1,936 2,022 31,5000 1,943 - 35,465 . 67,175 ¢
4-2 78 = 1,047 1,125 31,500 ° 1,037 33,662 . 61,464
4-3 153 490 774 1,417 - 31,500 766 33,683 74,017
5.1 . 66 2,635 1,047 © 3,748 36,300 °1,037 41,085 115,715
5-2- 348 5,194 1,184 . 6,726 36,300 1,172 . 44,198 137,904
5-3 2,137 10,170, 1,271 13,578 36,300 1,258 51,136 :157,277 4
6-1 - 4,692 15,373 2,482 22,547 53,200 2,457 . 78,204 148,638 3
6-2- 6,974 20,202 5,078 32,254 53,200 5,027 90,481 156,001
6-3 7,964 24,084 7,400 39,448 ~ 53,200 - 7,326 99,974 173,920 - .
7-1 9,323 27,218 8,425 44,966 71,400 8,341 124,707 - 260,675 5.
7-2 9,240 27,793 . 8,903 45,936 .. 71,400 . 8,814 126,150 . 230,857 2,
7-3 6,957 . 23,748 8,598 39,303 71,400 8,512 119,215 326,041
8-1° 5,005 20,313 7,946 33,264 73,000 7,867 - 114,131 449,639 £
8-2 6,406 20,203 . 8,903 35,512 . 73,0000 8,814 = 117,326 401,725 &
8-3 6,485 21,582 9,903 37,970 73,000 - 9,804 120,774 271,524
9-1 6,462 18,638 - 9,176 34,276 23,700 9,084 167,060 142,610 !
9-2. . 6,357 18,757 9,517 34,631 ~ 23,700° 9,422 67,753 117,343 &
9-3 6,243 16,710 10,200 33,153 . 23,700 10 098__ 66,951 112;945_f5
10-17 4,387 14,239 9,449 28,075 | 22,700° 9,355 . 60,130 89,250
10-2° 1,480 8,628 - 9,654 19,762 22,700 . 9, 577 52,019 67,925
10-3 46 6,724 . 9,903 16,223 © 22,700 9,804 48,727 ..49,277
11=1 | .748 4,392 6,443 11,583 . 22,600 6,379 . 40,562 42,172
11-2 366 - 4,037 6,253 10,656 22,600 6,190 39,446  *38,839
11-3 167 °3,150 6,375 9,692 22,600 . 6,311 38,603 . *38,401° _§
121 735 2,409 4,178 7,322° 25,400 . 4,136 36,858 *35,036
12-2 -'596 1,628 4,233, 6,457 S25,4000 4,191 36,048 37,925
12-3 © 718 1,379 4,624 6,721 . 25, 400 L4, 578" 36,699 37,626 _
. . : . . - . {
Total 104 604 353,147 210 ,692 668,443 1, 253,400 208 6127 12,130,455 4,243,422 ¥
[Mllllon AF) (4 18) (13,26) S (4.14) T (42. 26) (84.17)
890

Remarks'{' 1) T00 =0, 99 2) 5 estlmated wlth the medsu1ement dlscharge data

: ©at Sohwan 1n 1979, R _
Note : * ‘upplleq is 1nadequate Totalrvolume:inadQQUate is 0.12 M.A.F.
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WATER BAIAVCF OF GUDDU BARRAGE OF INDU& RlVPR _
80) -

Suppiles s 1nadequate

Page 12

cusec)

SUPPLY.

.8
Indus
Rlvgr

26,606
34,304
44,988
43,637

*39 384

41 410

53,015

_65)475

51,722

67,175
61,464

74,017
115,715
137,964
157,277
148,638
156,001

173,920
260,675
230,857 -
326,041
449,639
401,725

271,524

142,610
117,343
112,945
89,250
67,925
49,277
42,172,
38,839
38,401
*35,936
37,925 -

37,626

2,080,239_4,243;422

'_(84.17)_

Total volume 1nadequate 15 O 040 MLAL E

Rabi5C?ODsﬁ(80)

_ Qlarif-Cfops (50)

~in CASE 2 (Qmax =6 700 cusec, K = 50 R.=
(Unlt.:
L _WATER DEMAND (Proposal): _
T i (3 Sukkur (Qlyde - S
Itéms - Guddu- Barragc B ~Barrage rabad (? =
: (D @ Other (3 Pat @Sub-' - "Mcan  Barrage @ b
Month -~ D.C. Project Feeder. Total. Month]y()x(J 99 - Total:
-l 15145 0 43310 4,716 '10,171 - '3 ,700 4 ,669 18,540
12074, 743 8,655 4,788 18,186 L 3,700 4;740. 126,626
1-3 934" 8,219 4,619 13,772 3,700 4,573 22,045
2-1 544 1,630 5,929 - 8,103 28,900 5,870 42,873
2-2.° 634 1,035 5,358 7,027 - 28,900 5,304 = 41,231
2:3 560 971 '4;538 0,069 28,900 4,493 39,462
31,1 ;268 . 2,735 6,143 10,146 - 25,400 6,082 41,628 -
3-2.7 'S547 3,334 4,075 .7,956° . 251400 4,034 37,390
3-3. 10 3,012 2,415 5,437° 25,400 2,391 33,228
C4-1 . 86 - 1,579 1,665 31,500 . 1,563 34,728
S 42 78 S 866 . . 944 31,500 857 33,301
4-3 153 490 652 1,295 31,500 L 645 330440
5=l 660 72,635 866 3,567 136,300 857 40,724
52348 05,1947 1,009 6,557 36,300 - 999 _43_&50
2=3.02,187 10,170 1,118 13,425 36,300 1,107 50,832
6-1 7 4, 692'*-15 373 2,149 22214 53,200 2,128 77,542
6-2 76,974 20,202 4,432 -31,@08' 535,200 4,388 " 89,196
6-3 7,964 24,084 6,499 .. 38,547 53,200 6,434 98,181
7-194323°27,218 7,283 45,824° 71,400 7,210 122,434
72 :9;240 27,793 7,782 44,815 71,400 7,704 123,919
7-3 6,957 .23,748 7,472 3%, 177 71,400 - 7,397 ' 116 ,974
©8-1  5,005- 20,313 6,785 32,103 73,000 6,717 111,820
8-2. 6,406 120,203 7,772 34, 321 73,000 .- 7,635 114,956
8-5 6,485 21,582 8.573 36 ,640 73,000 "8,487 118,127
9-1 6,462 18,638 7, 853',32;953 23,700 7,774 64,427
9-2. 6,357 18,757 8; 210 733,324 © 23,700 8,128 65,152
 <9f3_‘_6 243" 16,710 8,700 31,653 23,700 8,613 63,966
10-1 . 4,387 . 14 ,239° 8,139 26,765 22,700 8,058 57523
10~2'u_1;430 . 8,628 8,282 18,390 22,700 8,199 49,289
10-3 . *,j45;ﬂ'_6 274, 8,700 15,020 22 »700° °8,613- 46,333
11-1° 748 " 4,392 5, 715 10,855 22,600 5,658 39\113;
1220366 14,037 5429 9,832 22,600 5,375 37,807
11-37 .. 167 3,150 5,643 - 8 ,960° 22,600 5,587 . 37,147
d2-10 73 2;409 3 718_'_6 862 25,400 © 3,681 35,943 -
S l2-2 896 1,628 3,718 5,942 25,400 3,681 - 35,023
A2- 3".'.“718 1, 379_ 4, 036 6,133 25,400 3,966 35,529
10tal 104, 604 353 147 185 ;501 643, 252 1,253, 400 183 183,647
(M11110n AFJ ' (3 68) (12 76) (3.64)  (41i26)
890 . '
7 Remarks : 1) 900 = 0 99 . o
o 2)5 estlmatcd with the measurement. dlscharge data at Sehwan in 1979
Note : .
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2) S estlmated wlth the measurement dlscharge data at Sehwan in 1979

Page 13
TabTe 111;2ﬁ23 NATFR BALANCL OP GUDDU BARRAGE OF INDUS RIVLR _
' ' in. CASE 3 - (Qmax =8, 200 cusec, K =60, R = 60)
i(Uﬁit—: cusec)
WATER DEMAND (Proposal) SUPPLY
_ o ' (5 Sukkur (6'Hyde- .
Itcms .~ Guddu Barrage ‘Barrage rabad g o= QE
_ @ (@0ther (3 Pat  &Sub--  Mean Barrage 4+5+G Indus
Month  'D.C. Project Feeder - Total - Monthly’3 x0:99 .. Total = River.
151 1,145 4,310 ;3,370 © 8,825 3,700 3 336'_ 15,861 26,606
1-2° 4,743 8,655 3,507 16,905 3,700 3,472 24,077 34,304
1-3 934~ 8,219 3,444 12,597 3,700 3,410 - © 19,707 44,988
2-1 544 1,630 4,326 6,500 28,900 4,283 ' 39,683 43,637 pay
2.2 634 1,035 3,849 5,518 . 28,900 3,811 38,229 39,384 o,
2-3 560 - 971 3,507 5,038 28,900 3,472 37,410 41,410 ol
o 3-1 1,268 2,735 4,532 : 8,535 .. 25,400 4,487  .38,422 53,015 . &
3-2 547 - 3,334 3,096 6,977 25,400 . 3,065 ...35;442 65,475 . &
3-3 10 3,012 1,830 - . 4,852 25,400 - 1,812 32,064 51,722 .,
4-1- .86 - 1,389 1,475 31,500 1,375 34,350 ¢ 67,175 ; Q
4-2. 78 - 911 . 989 31,500 902 33,391 61,464 e
4-3. 153 490 ..°705 - 1,348 31,500 698 33,546 74,017
5-1 66 2,635 1,047 3,748 36,300 1,037 41,085 115,715
5-2 348 - 5 ,194 1,184 06,726 . 36,300 © 1,172 - 44,198 137,964
5-3 2,137 10,170 © 1,271 13,578 36,300 1,258 51;136 157,277 )
6-1 4,692 15,373 2,482 22,547 53,200 2,457 78,204 148,638 A
6-2 6,974 20,202 5,078 32,254 53,200 . 5,027 90,481 156,001
6-3. 7 7,964 .24,084 7,400 39,448 53,200 7,326 99,974 173,920
7-1...9,323 27,218 * 8,425 44,966 -..71,400 . 8,341 124, 707;- 260,675 1
7-2 . 9,240 -27,793 8,834 45,867 71,400 - 8,746 126,013 - 230,857 . ..
7-3 - 6,957 23,748 8,660 39,365 : 71,400 . 8,573  119,338. 326,041 2
8-1--5,005 20,313 7,879 33,197 - 73,000 7,800 113,997 449,639 —
8-2 6,406 +.20,203 - 8,834 35,443 . 73,000 - 8,746 117,189 401,725 a
8-3 6,485 21,582 9,840 37,907 . -73,000 .-9,742 120,649 . 271,524 -2
917 6,462 18,638 9,108. 34,208 23,700 -9,017 ©..66,925. ‘142,610 Y
922, 6,357 18,757 19;517‘ 34,631 23,700 9,422 67,753 117,343 - M
9-3 16,2437 16,710 10,200 33,153  23,700: 110,098 66,951 112,945 X
S 10-1 4,387 14,239 - 8,766 27,392 22,700 8,678 58,770 89,250 &l
10-2 + 1,480 8,628 - 8,562. 18,670 22,700 ° 8,476 - 49,846 . 67,925
10-3 - 46 6,274 8,537 14,857 22,700. - 8,452 46,009 49,277
11-1 748 . 4,392 5,009 10,149 : 22,600 4,959 37,708 42,172
11-2 - 366 4,037 4,463 - 8,866 22,600 4,418 735,884 38,839
11-3 167 - 3,150 . 43395 7,712 . 22,600 4,351 34,663 38,401 . 4§
12-1- 735 2,409 . 2,824 5,968 25,400 ;2,796 . 34,164 - 35,936
1222 596 1,628 2,755 14,979 . 25,400 ° 2,727 33,106 37,925 R
1243 718" 1, 3;9; 2,948 5,045 25 400'1 2, 910 -_33 364 37,626 v
Total 104 604 353 147 182 484 640,235 1 253,400 180,661 2,074,296 4,243,422
(Million AI) .(3.62) (12.70} (3ﬁ58) (41.14)  (84.17)
' 890 >
Rcdmrks : 1) 500 .O QQ
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Figll.2-
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Figl2-4 ~ HYDROGRAPH FOR INDUS RIVER AT SEHWAN IN 1969, 1972, 1974, AND 1979
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