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PREFACE

This report is published by Surface Water Hydrology
Project, under the direct supervision of Chief Enginser
Hydrology & System Analysis with co-operation and support
of other Divisionsg of WAPDA,. The record presented in this
report has been collected during the year 1975,

Thé'feﬁﬁrt consist of three Volumes, Surface Water
flow, sediment ‘and chemical composition data as Vplume- I
daily:and haurly precipitation data as Volume- II, euapo;
ration, temperatures, solar radiation,4relétiﬁe'humidityi"’
and wind movement data as Volume= III, Previously the
report. Wwas published in ane vol&ggw%;ganﬁ960 to 1962
two volumes from 1963 to 1965 and in three volumes there-
after, Thsse-changééﬂffom time to time were necessitated. =
because of an increase in the number of stations, all of
which could not be sccomodated in one volume, |

All the field FeCord praséntsd hersimwas collected
analysed, interpretted and compiled by the personnel of.
Surface Water Hydrology Project. Chemical analysis of
Water Samples was dénévinféhGNQGalityunf Water Laboratory,
Central Monitoring Urganisation,

(s YA
- .. ...  fsyed \m jed Hussain)
Dated: _June, 1980,  o—-ies il Project Director,

. : o Surfaece WYater Hydrology Projsct,
WAPDA, 88~ Malin Gulberg, Lahore,

 ML.S.AARSTI:
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INTRODUCTION

Organisation

. The Surface Water Circle wes created by WAPDA with
effect from Ist July 1960 with the responsibility of Coll-
ecting surface water data reguired for WAPDA Projects and
General Investigations. The Mangla Hydrometeorolocgical
Division was used as a nucleus and various proliect hydro-
logic mctivities were included. The Circle was designated
as Surface Water Hydrology Project in June 1966.

Purpose and scope of report

The purposs of this report is to present the data
collected by the Surface Water Hydrology Project in 1975,
its sixteenth year of operation. This is the sixteenth
in & series of ennuzl reports to be published. The report
is being published in three volumes. In this velume of the
report observations taken at discharge stations by the
Surface Water Hydrology Project are dosumentsede. The data
in this volume include river discharge, suspended sediment
concentration, chemical analysis and water temperature.

Maps on pages 9 to 14 show the hydrelogic stations
that have been gperated and for which data are published.
Some stations were operated fFor which only field data have
been published. because the records were incomplete or found
to be below acceptable standards. Thesse are indicated on
the map as "Partial records". Only stations that are operat-
ed by the Surface Water Hydrology Project and for which
records are published in thic'report are shown on the maps.

Discharge icouecus geoe peing collected by other agen-
cies at some of the stations operated by the Surface Water
Hydrology Project. Past records are available for soms of these
stations. These are discussed under "records aveilable"
in each station descripticn. A more complete listing of avail-
ability of records is given in the "Inventory of Surface Water

Hydrology Stations”.

The datm niven kownin gare ~~''acted and computed by
the best methods availabls and are considered to be accurate
enough for general use. All field data and camputations by
the Surface Water Hydrology Project are on rscord in Lahore and
open to inspection.



DEFINITION OF TERMS AND ABBREVIATIONS

The daflnltlon of hydrologic terms as used in this report
are. gzuen belows .

Cusecs. (Cublc Foot per second) is the Date of dlscharge
of a stream. wﬁase cross-sactional aresa is one sguare Fnot and ‘
whose velocity is one font per second.

Eusecs per square milse (Cs/mx) lS tha auerage rats of
d;scharge From each sguare mile of area. drained, assuming that the
runoff 13 dlstrlbuted unlfarmly “in tlme and arege.. } o

,Ruhoff ih'inchas\ (in) is. the quantity oF water  discharged
from an area: {drainage.basin) in a given: perlud nf tlme, maasurad
in terms of mean depth over the area. T .

Acre foot (ac-Ft) is the quantlty of water quUlrEd to cover
an acre of area to a depth of one Fout.

4ﬂ Pafts per millinn.'

me/l (M;lllequlvalents per’ lltre), one ‘thousandth of an;;
equ;valsnt DF an‘lon or a compaund in one litre of solution.



EXPLANATION OF DATH

RIVER DISCHARGE, SEDIMENT AND CHEMICAL CDMBOSI

Gaute heigbt record

Records of river stags are chiainao
readings of a staff yzuge, or wire meiqnf
tomatic water-ctage recorder which
stzge fluctuations. The non-recurding
iL om 08:00 to 16:0C hours mu;iy during per
at more freguent Lrturuqlg during Floods.

Daily mean gaucé freichts for noo-ro
arithmetic average of the oboervetions dur
flow or arve compoted fFrom yaugs-height gr
ions during periods of rapicly changing
heights for automatic recording gauges arg

the pen trace.

Discharge measurement

Meazurements of dischuarge are mad
AR current merer and fonllowing Lhe goener
4. B, Leological Survey. This method
and observations of velocity in a or
with the ssciions spaced so that not
discharge ls measured in any oneg saotio Lutily Dhsurvabl
betueen 40 and 706 seconds are taken at 0.2 and Uos ot Lhe
If the flow is shallow, the velocity obsecvailon iy laken
at 0.0 oy (.5 of the depth. In very smal L Y
meter is used. Various suspenglons Jor M;L_LV
Thase include saiibrated reds  for wading meamsuremonts and
with sounding weighls u,pendud from pepesis § Lee On Bridoan,
overhead czbleways, or boats
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meagsurements .are made twice a month excepi doring Flo
when these may be made as otten. as serval Limes a ¢

Dlvcharge ucmpukdiion

-~ Paidy mean discharges ars compuucd by
mean gadge heights to rating tables preporcced 0
relation curves based on dischargs measur ¥
rapid changes of gauge height i1z sub wiviy
compubation. Any extensions tn the rating cuives
to define extremes of dischargs are made o0 Sho hqu°
mic pletting, velocity arsa ouudies, or indirect

g~ -

of peak.discharge such as slope-arsa or cunu“q‘zeu Up “g‘mﬁasuru—
ments or computation of flow over dams or weirs.
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EXPLANATION OF DATA

The discharge 1o Lompdited by Lhe gshifting-control methods
if the stage-~discharge relation is subject to change because of
freguent changes in the physical features that form the control.
In this method correction factors, based on discharge measurements
are used in applying the gauge heights to the rating tables.

Presentation of discharge data

The data prssented for a discharge station includs a
station description and a table of daily, monthly and yearly
discharges. QObservations of sediment concentration and results
of chemical analysis which are alsoc listed, are described sep-

arately.

The description of sach discharge station gives location,
drainage area, records available, average discharge, extremes of
discharge, description of the gauge, methods of measurements and
remarks concerning accuracy, factors affecting the record and
items of general interest. The location of the discharge station
and the drainage area are taken from the mast accurate maps avail-
able. Under "“Records available" are listed, first those records
obtained by the Surface Water Hydrology Project and then known
records obtained by other agencies. "“Average discharge" for the
periocd of record is given only for stations with four years or
more of record. Under "Extremes®, the maximum instantanscus gauge
heights and discharges observed for the current year and for the
period of record are given. It should be noted that in the case of
a non-recarding gauge the highest gauge height observed may be
considerably lowsr than the actual maximum figure. For the minimum
discharge, the daily mean figure is given rather than an intant-
anecus value becausea, cirite frequently, the instantaneous minimum
discharge is caused by artificial means such as changes in irrigat-
ion diversion and is, therefore not representative of the Flow
except for a very short period. T

In the table of daily discharge, the figures given are
derived from gauge heights, with exseptions noted at the bottom
of the page. Days on which discharge measurements were made are
indicated by asterisks except where they were made very freguently
in which case the frequency 1s indicated under "Discharge measure-
ments™ in the station description.

In the monthly summary at the bottom of the table of daily
discharge, the line hsaded "mean" gives the average flow for-ihe
month in cubic feet per second; mean per square mile (cs/mi);
runoff depth in inches over the drainage basin (in) and acre-feet
(af) or millien acre-feet (Maf). Valuss for cubic feet per second
per sgquare mile and runoff depth in inches are omitted if consum-—
ptive use or diversions in or ouit of the drainage basin make these
values unrepresentative of natural conditions.



EXPLANATION BF DATA

The yearly valwes shown are the average flow in cubic feet
per sscond, ths zverags runoff in cubic feet psr sescond per sguare
mile, the total runeff depth in inchesg over the drainage basin,
the total runoff in acre feet and the maximum and wminimum daily
mean discharge.

Downstream order of stations

Discharge statione are listed in downstream order siong the
Indus main stem. Stations on a kributary entering above a main stem
station are listed befors that station. If the tributary enters
between two main stem stetion it is listed between them. A similar
order is followed in listing stations as first rank, second rank
and other ranks of tributaries. To indicate the rsnk of any tribut-
ary, aach indention in tha listing of gauging statiens in the table
of contents of this report represents one rank, This downstream
order and system of indention show which gauging stations are on
tributaries bstwesn many two stations on a main stem-and the rank of
the tributary on which sach gauging station is lecated.

Accuracy of discharge data

~ Accutracy of stream fleow records depands primarily on {1)
stability of the stage-discharge relation, or if the relation is
unstable, frequency of discharge measursmentys; (2) accuracy of
obsarvations of stage and measursments of discharge; (3) eccuracy
of interpretation af the fiesld data.

In this volume, probable accuracy of discharge records is
gvaluated as folliopys: . .

B

Excellent « « Probable error less than 5%
Sood » « Probable error less than 10%
Fair « «» Probableg error less than 15%
Paor « +« Probable error greater than 15%

In gaeneral, monthly and anaual mean values are more accurate
than daily valUQS\Pacausa of compensation of randam arrors.

——

Pischerge at partial-record stations and miscellanegous sites

T 'z“¥ﬁa‘num5§r of streams on which stream Tlow infarmation is
_desired exceeds the number of stresam-gauging stations it is feasible
to operate at one time, so the Surface Watexr Hydrology Project,
WABRDA has collected limited stremm flow data at sites othsr than
full time strsam gsuging stetions. Data collectad at these partial
record stations or at miscellaneaus sitas are usesble in preliminary,
low or perennial flow analysis. OFten partisl-record stations are
operated initially untill the necessity of the data justifiss buil-
ding majpr disghatgw measuring eablagais er security and access
allow full time collection of stream flow deta.
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EXPLANATION BF DATA |

; o
area covered in uh s IB?Dii are pressnloc
neous sites®.

Sedimentation data

Suspended zedimen+ conpentration is detecmined from water
samples collected using sediment sumplers designed to take in, .
water without disiturbing th fiow. The samplers are of two gcnﬁrq-
types. The depth-integrating sampler takes water in continuousiy
“while the sampler is moved at a uniform rate 1A a - vertical section,
i

S

-
from the surface to the bottom and back. The point-integrating
.sampler 1s used to obtain a sampie at a sperific point in the
vertical. . : .

Samples are usually taken at three verticals in the stream,
so- located that each repzesents approximately one-~third of the flow.
At low stages when the water isu ralat;ualy_u*sgr, on*y ome sample
is taken at the cantre of the flow. A set of samples’'is taken at the
time of cach discharge measurement, but may be taken more frequently
during monsopn seasan at certain important stations. Watzr temper-
ature is abserved at the time of each sampling. e

The samples are analysed sither for total concentration by
drying amd weighing, aor for particle size dlatrlbutlon by use of
bottom withdrawal or visual accumulation tuhbes, plpetteq and sicves
using distilled water as settling media. It should be noted that
‘thase samples include only sedzment suspendec in water and not that
transported as bed load. L

Results af analysis of sediment samples for gach discharge
station are listed in chronolagical order follpwing the table of
‘daily discharges. The figures given on each line~are the total
concentratian in parts per millicn of suspended soclids by weight and
the size distribution in percent of the total, The itsmperatures and
gischarge yiven are instantansous values . fer the time at which
samples were takene ‘ . L . 1{ S .

Chemical analysis -
Ali natyral watar& cantaiﬁ diss Dlved mimeral matter. As-

stream flow from the head teaches to the plaa.nc or sea, the. water
~is in contact with seils oy .rocks and dissolves.somg minerals.. The
guantities of dissolved mineral. matter depcno primarily on. Lba

type of rocks or . soils.the waler comes in contact with and the
duration of the contact. Most streams are fed by bnth gurface runoff
-and .ground water, which reflect the chemlcaL,character of their
concentraticn. Groundwater is gena:ally moxre hlghly m;nexallzed than
natural surface runotf because it remaips in. contact with. the rocks
and scoils for much longer ‘pey .ods. The cencentratlnq of . dlssulved
solids in a river is frecuen*#y increased by man made causss namely
for drainage of mines or ovil Uields, increased disposal of iedustrial
and municipal wastes and drainsge from irrigated lands.




EXPLANATION OF DATA

The samples for chemical analysis have been colletted at
ar near points on streams where gauging stations are operated by the
surface Water Hydrology Project, for which chemical analysis has
been made by the Quality of Water Laboratory of Central Menitoring
Organization of WAPDA.

The following determination are made on the samplestg

Calcium {(Ca} is determined by titration with the versenate

_ (E.D.Y.S) using ammonium purpurate indicator in
the presence of sodium hycroxide solution and
colour change.

colour change. Calcium and Magnesium are calculated
as Vol, of verssenate X normality of versemate X
1000/ml in aliquat.

Magnesium (Mg) is determined by titration similar to calcium and

Sodium {(Na) is determined by Sogdiuym-Flame Photometery

Carbonate and Bicarbonate (CO., and HCO. are determined by titrating
the walter samples with & standard solutign aof sulph-
uric acid using phenol-phathalein and methyle orange
indicators. The esnd points of titration are selected
as the inflection point in the titration of sodium
carbonate with sulphuric acid. The carbonate end-point
is taken at PH 8.2 and the bicarbonate at PH 4.5.

Chloride (Cl) is determined by*titrating the sample with standard
silver nitrate solution using potassium chromate as
indicator.

Sulphate QSDQl is determined by adding known guantity of barium
~ ~ chloride to the sample to precipitate all the sulphate
ions.

Dissplved Solids (D.5) are determined by evaporation to give the
total amount of soluble sali per million cc of water.
A know volume of the water sample is svapocrated at
105 scC.

Electrical conductivity (EC) is measured by means of a Wheat-stone
Bridge whers resistance is equated toc the resistance
of the unknown salution surrcocunding electrodes in a
conductivity cell. The conductivity is expressed in
micro—-mhos per centimeter usually at 25 %C. Conduct-
ivity is closely related to the sum of cations and
anions in splution and is a rapid method to know the
total dissolved solids in a solution.
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. §
pH the hydrogen ion Z“ﬁC“ﬂu&leOF Lu determined by .
g glasy and calomel-Kol eplectrodes.

a pH megler wsl
Sodium Adsorpiion
alkall
sodium

an index of the sodium or
the relative activiity of

nje raeactions with the sopil. It

is edprec nl*sg
v;,i*l'
SAR = L Ft F+
r i + M3 ) <
A -

Where the concentratiens of the thrsese soluable
cations are given in millieguivalenis per litre
(me/l). ’ . .

Residual Carbonate (Re; CO.) i3z exp
" Caraoonate anc Bi
Calcium ang Magnesium cations.

Rés'tﬁsb = {0, 4 'Hﬁb3f ) - (Cé¥ff+' Mgt

ressed as the sum of the
cafbonate anians mxnus the sum of the
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RIVER DISCHARGE, SEDIMENT AND
CHEMIEAL STATION RECORD
(Arranged in downstream order)
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SHYOK RIVER AT YLGG - 1973 1%
Location Latituds 30°%11f, Longitudge 733Ust, osbout I furlcngs
from Yugso viilags 2n Skarce XKhaplu road and 193 miies
from confluoence with Indus River.
Drainage azea 13,000 sgquare miles.
Record available fGauge roverd at this locatien since March
1971. Me

an daily dischargses recors Ffrom January 1273 to
dats by Surtzce Water Hydrology Broject, WASID, W&PDA.

secs (5.:
per year

Average Discharge JUG,2C0 cu
ar 11.42 irches cunoft
years (1973 ko 1973).

GO arcre fast pur yzar
Ta

.
A ge takes for Thraa

‘-/ f.!

xtremes Maximum discharge gbserved durinng the yesar T6,:00
cocecs on 21 August {gauge holght 36.&3). Minimum daily
discharge 1,300 cusvcs an 18, 29 Lpriil.

.hauge  Staft gauge graduazted to tenth of a foot and reao
hundredth of & foor from G800 to 150D hours guring i
flows anyd morec often during Floods; gauge set to arb
datum.

o
w

(o]

;,,. Q e

azy

Mgasuwrements Taon o cha&ga maasurements yere made duriag

the vear by current meter using 0.2 and 0.8 or 0.5 capih
mathod FProm bridge. The rviver bed consists of sand, Soul-
ders and shingle and is liable tu shifting. A mild turn
in the river bad 300 ft. downstregsm may cantrol the low
flow at this location. ﬂnly two sels of sediment samples
were taken by depth intejrating mathod u_lng B-49 szmpler,
and were enalysed by particle size analysis method.

Detarmination of dischargye Rating table dated 29.4.74 was
"USed Lhroughoul the ysar for computation of mecan daily
discharges, actual shifts were ussd pelow 20.00 feel gauge
as the gauces was tampcrary and datum of gadga changad

occgssxnnglly.

Remarks fAacord fair.
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Discharge in
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18
Date Jan
1 2,030
Z 4,920
3 1,920
a 1,870
5 1,870
& 1,860
7 1,820
8 1,860
g 1,88C
d 1,980
1 1,930
12 1,900
13 - 1,950 -
14 1,940 "
15 1,500
16 1,830
17 4,770
18 1,730
19 1, 690
20 1,670
21 1,670
22 1,700
23 1,760
24 1,800
25 1,890 .
26 | 1,810
27 © 4,740
28 . 1,770
29 1,820
30 . 1,820 -
31 . 3,780 .
Mean ' 1,840
Cs/mi 0.14
In 0,186

Ac.ft.112,900

1975 Year: Mean

Febk

1, 740
*7,710
1,700

1,730

1,700

1,740

1,758

1,700

1,690
4,650

1,650
1,640
1,680
1,680
1,720
1,700
1,720

- 1,700

1,670
1,720

1,740
1,770
1,706
1,720
1,630

A ————
- -

P

8,660

HIVER AT

YUGO

cusecs for year

Mar

- 1,58C

1,550
1,520
1,490

1,460
1,520
1,500
1,550
1,560

1,500
1,500
1,510
‘1:"560’
1,520

1,480
1,490
1,556
1,578

1,550

1,530

1,500
1,470
1,490

1,460 -

1,440 .
1,830
*1 410
. 1,410
1,430

0'12
D.13
92,600

Cs/sq mi

Apr
4,430
1,440
1,450
1,430

1,440

1,410
1,460

P

0.67

1975

Y
~

M AN - N
DOOoe

[, S, W N S
i BwWwWLw E

326,000
Inches

Note 31 #*Dischargs measurement made on this day.

Jun

5,300
5,120
5,410
6,160
6,060
6,880
7,060
7,040
6,860
7,320
8,700
9,400
8,180
11,500 . =
13,500

17,300

1© 24,000

25,200
25,000
18,200

217,200
15, 1700-
- 14,180
12,800
12,400
14,300
15,700
*16,500
15,600
11 708

e C e o o
-p-_--—

© 12,300
- 0,95
¢ 4.06
733,000

9.05 "
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Discharge in ocusecs for year 1975

Date Jdud Quy 3epn Bc. o

1 11, 300 24,500 17, 5U0 &,78L Z,730 2,

2 - 11,L0u 2%, 900 i, 900 £,400 3,670 z,

3 10,590 30,200 16, 100 L ,780 3,600 2,

a 14, 84l 20,400 14,0800 £,545 *L,E30 z,

L 13, 600 Ia,zUL 12,600 6,200 2,670 2,

£ 10, 267 3%, 5l 14. 206 5,940 B, 410 2, 358

4 L, 700 3, 600 14, 500 5, a8l I,530 2,29
& 10, 70U 5,700 15,100 5,HZU 3,33 2,130
Y iU, SGO 24,460 15,600 £,5%0 3,270 Z,040
ot 12, 4U0 27,900 14,800 5,400 3,190 1,560
11 15,300 25,8008 14, 300 5,180 2,11¢ 1,880
12 19,800 3%,700 14,500 &, 00T 3,040 2,080
92 24,400 >% ., 100 13,800 5,750 3.0 1.9¢8
14 S2,200 L2, 620 15,300 5,550 S,UC 2,020
15 a4z, 50ua LU, 7L 12, 3L0 5,590 5,058 2,uSi
16 4%, 150 62,600 *71,600 5,430 3,020 2,180
17 %2, 200 9,900 11,200 5,220 3,010 2,233
18 23,700 K7, 100 13,88 5,250 3,050 2,150
19 21,760 528,90C 10,00 5,020 2,990 2,040
20 24,900 73,400 11,800 4,890 2,980 1,9%0
21 19,800 75,800 11,34C 4,720 2,947 1,940
22 17,9006 71,600 11,100 4,550 2,690 1,87C
> 16,200 56,700 13,400 4,400 Z,820 1,240
24 22,600 37,400 2,490 4,210 2,770 1,980
25 20,400 24,100 8,546 4,080 2,700 2, ULl
26 20,600 23,200 8,610 3,950 2,650 2,05
27 19,800 2¢,1C0 7,784 3,%50 2,580 2,110
28 28,300 #23,90D 7,580 4,020 2,520 2,110
29 *20,900 20,3500 7,380 3,950 2,460 2,070
34 21,600 24,500 7,180 *#3,920 2,390 2,110
31 23,200 18,600 —— 3,896 @ —cmmmw 2,050
M=zan 19,808 39,7C0 12,300 5,250 3,050 2,310
Ce/mi .52 3.0% 8.95% C.al 0.23 .16
in 1476 3.52 1.06 0. 47 8.2¢ 8.19
Maft. 1. 22 2.448 732 « 323 » 182 . 130

M.Acre-rfeet. 6.27 Maximum day 75,800 Minimum cay 1,303



20 . SHYOK ARIVER AT YOGU

Suspended sediment concentration = 1975

1975 Discharge Tempe of Total BPPEM Bercent

Data in cusecs Water °F by weight Sand Gilt Clay
29 Jul 20,600 60 4,710 86 B 6
28 Aug 23,900 52 4,460 B9 6 5

Note 3 Samd is -all sizes above 0.0625 mm. -
Silt is all sizes between 00625 mm and 0.0055 mm.
Clay is ail sizes smaller than 0.0055 mm.



INDUS RIVER NEAR KACHURA - 1975 21

Location Latitude 35%27', Lomgitude 75925!', on right
ank, twenty miles downstream from Skardu town, Two
miles upstream from Ayub Bridge sitdated on Kachura
" Kuwardo. Road.

Drainage area 43,500 square miles.

‘Record available Gaugs height record from 3July 1969% to

: date, mean daily discharges computed from January
1970 to-date by Surface Water Hydroclogy Project,
WASID, WAPDA. Périodic discharge measurements started
from 3uly 1970,

!Aueraga dlschargg 33,800 cusecs (24,&50 000 acre feet per
~year or 10.54 inches per year ). Auerage taken for
smx yaars from 1970 to 1975. -

Extremaa ‘Maximum dlschar B obseruad during the year 187,000
=T cusecs on 21 August {gauge height -52.90 " feet); minimum
.daily discharge 5,400 cusecs on 9th March. ~

1970-75: Maximum discharge observed 215,000 cusecs on
19 July 1973: minimum dally dlscharge 4,360 cusecs on
21 February 197Z. : .

~Gauge Staff gauge graduated in tenth and read to hundredth
~ of a foot at one hour interval for whole.day throughout
-~ . the year. Gauge set to arbltrary datum.
Maaauramants Slxty dlscharge measurements were made durlng
year using 0.2 and U.B8 depth method from cableway.
Twenty two sets of sediment samples were taken by depth
integration method using D~49 sampler from cableway. Fifteen
of thsse were analysed for particle size distribution.

Determinatien aof discharge Rating table dated 5.10.73 was used
below 37.00 Tt and Rating dated 20.2.75 above 39.00 fFt was
v used for the whole year.

Remarks Records fair. Surface samples were not collected.
This is a flood warning station for Tarbela Dam.



22 INDUS RIVER AT KACHURA

Discharge in cusecs for year 1975

Date Jan feb Mar Apr May Jun
1 7,410 5,810 *5, 470 £,490 11,000 44,900
2 7,350 *5,799 5,470 6,540 14,000 42,600
x 7,300 5,710 5,470 6,510 11,400 #45,000
4 7,240 5,670 5,500 5,560 ° 12,000 45,800
5 7,170 5,660 5,540 ®5,650 12,800 46,000
6 7,100 5,680 5,510 6,710 12,700 47,500
7 7,020 5,680 5,460 6,810 11,900 54,000
8 6,990 5,660 *5, 410 £,950 11,100 51,400
9 6,950 #5, 640 5,400 7,060 10,200 47,500
10 6,920 5,600 ‘5,420 7,270 10,400 44,900
1M *5,930 5,580 5,490 7,510 *11,000 a2, 300
12 &,890 5,550 5,510 *»7,550 #11,600 45,9200
13 6,840 5,550 #5,510 7,610 12,500 53,100
14 6, 880 5,620 - 5,500 7,650 44,700 «60,900
15 6,860 5,660 5,510 7,730 17,900 71,400
16 - 6,810 5,600 5,630 7,830 20,300 86, 000
17 6,720 5,560 5,750 7,980 23,400 +108,000
18 »6, 640 *#5,550 5,860 8,080 22,300 126,000
19 6,B%0 5,510 6,020 #8,200 20,300 141,000
20 6,510 5,510 6,240 8,440 19,100 134,000
21 6,340 5,510 &,340 8,760 19,900 +1913,000
22 6,230 5,510 »5,450 - 9,100 =20,700 93,900
23 64,160 5,490 6,470 9,450 18,500 = 78,400
24 6,100 5,460 6,510 49,758 #16,200 =75,800
25 6,070 5,490 6,510 10,300 17,800 70,700
26 *5,980 5,510 6,490 %11,300 19,900 73,400
27 5,940 5,490 6,410 11,900 «24,200 B7,400
28 5,900 5,460 6,330 14,900 29,000 ...96,600
29 5,880  ~~--—- 6,330 11,500 34,300~ 89,600

30 5,850  ~m—=- C 4,380 11, 200 39,700 73,800

31 ’ 5;82ﬂ ----- 6,‘1&&0 - 43’900 ““““ had

Mean 6,630 5,550 5,880 8,380 18,500 72,900

ce/mi .15 13 T Ma <19 .42 . 1.68
In .18 <13 © .16 e, PEeEReT s g9 T 1.87

Maf . . 407 . .30 . 362 . 498 1.13 4.34

1975 Year s Mean 33,500 Cs/sq mi .77 Inches 10.46
Nota 3 * Discharge measurement made ah_this(day. o



Date Jul
1. 59,300
2. 51,600
3 49,30U
4 54, 600
5 64,200
6 67,400
7 68,800
8 ‘&7, 300
9 67,100

10 #75,100

11 -B7, 800
12 - 109,000

13 130,000

14 135,000

15 143,000

16 #4150, 000

17 145,000

18 - 423,000

19 106, 000

20 #+100, 000

2% 94, 000

22 85,400

23 81,600

24 *93,500

25 *80, 300

26 -76,000

27 77,900

28 . 79,400

29 81,400

30 84,800

31 81,800

Msan 89,300

E£s/mi 2.05

Iin 2.37

Maf. 5.49

M.

INDUS RIVER AT KACHURA

Discharge in cussecs for year 1975

Acre-~feat.

Aug

90,200
140,000

122;D00

428,000

124,000

*118, 000
114, 000
102, 000
#93, 600
93,900

106, 000
%119, 000
126,000

131,000
%4140, 000

450,000
162, 000
#1470, 000
178,000
182, 000

182, 600
*169, 000
* 443, 000

105, 000

73,300

*66, 000
65,600
. 66,200

.éa,son‘”

#59, 600
57,100

116,000
2.68
3,09
7.16

Sep
.58, 800

161,700

65., 300

9,100

70,500

*67,900
57,900
50,600
#41, 300
38,400

38,100
38,900
»38,500
37,400
37,200

38,900
#33, 200
39,700

39, 200

37,500

35,300
#32, 300
30,500

28,800

27,500,

»25, 300
24,000
23,700

500 -

#20, 100

Oct

18,200
_ 47,300
16-§Qﬂf

*16,600
17,100

17,500
17,600
17,900
*18,000
19,800

17,200
16,500
18,000
15,600
15,400

14,900
14,700
#14,400
14,600
14,700

14,700
*14,600
14,200

13,500

13,600

13,300
13,200
13,100
13,000
' 12,900
12,700

15,500
. 36
.41

<951

Nowv

12,500
12,3ﬁbf»”

12,

11,900 °

11,700
11, 600

11,600

11,500

211,400

11, 200

40,500
%16, 900
40,800
10, 700

1c,700
10,600
10,500
10,300
*10, 200

9,390
9,750
9,580
9,420
9,280

9,180
*8,980

8,920
‘8,800
B,730

23

Dec

8,870 . ..
8,640
8,610

' 'B,550
8,490
B, 380

*8, 350
8,460

8,530

8,550

8,410
»g, 380
8,320
8,260
8,170

8,500
8,500
8, 440
»8,500
8,350

8,170
8,020
7,950
7,930
7,870

7,790
*7,700
7,680
7,700
7,590
7,480

8,220
-19
.22

.506

24.2 Maximum day 182,000 Minimum day 5,400

i)

i ¢



24 INDUS RIVER AT KACHAURA

Suspended sediment concentration - 71975

1975 Discharge Temp. of Total HBAM Pegrcent .
Date in cusecs Water °F by weight Sand S5ilt Clay
B Mar 5,410 39 38
13 Mar 5,510 38 &8
22 Mar’ 6,460 q4 36
27 Mar 6,370 48 54
5 Apr 65,670 53 90
12 Apr 7,550 - 4a 125
19 Apr. 8,200 55 S lag : . B
26 Apr 11,600 52 - ‘5,180 86 12 2
10 May 10,700 57 12,520 20 9 1
22 May 24,940 " 56 5,050 83 15 2
2 Jun 46,600 54 5,190 .80 - 15 5
14 Jun 60,200 .. 55 1,990 : &0 . 25 15
10 Jul 76,500 ) S8 2,950 ; 76 - 11 13
16 Jul 153,000 Tolal 2,830 79 - 14 7
20" Jul 99,600 56 3,350 87 B 7
25 Jul 51,500 56 2,870 82 11 7
& Aug 118, 0600 . - 54 : 8,490 89 T8 3 -
12 Aug = 125,000 58 4,630 77 16 . 13
18 Aug 170,000 53 6,550 83 11 &
26 Aug £8,400 58 5,050 . 78 ¢ 8 14
30 Aug = 57,300 - 56 g,590 92 5 3
4 Oct 165700 58 9,030 - 93 1) 1

Note 3 Sand is all sizss abovs 0. 3525 mie o
Silt is all sizes botween 0.0625 mm and U.0055 mme
Clay is all sizes smaller than (0.0055 mm,.



HUNZA RIVER AT DAINYOR BRIDGE - 1975 25

Location Latitude 35%55', jongitude 74%23!', near Dainysr
village about 5 miles East of Gilgit Town and % miles
upstream from confluence with Gilgit River.

-

Dﬁiiﬂhg- area 5,080 sguare miles.

Sécgrd available Récord availaeble from September 1965 to
, ate wi urface Water Hydrology Praject, WAFRDA. Per-
" -liodic discharge measurements ctarted from 5 Nov?1965.

Averaqge diaschargs i},aoc cusecs (9,700,000 acre feet par
yB8&T Or 25.79 inches runoff psr year). Average taken
for 10 years from 1966 to 1975.

Extremgs Maximum discharge obssrved during the year 66,300
cusecs on 20 August %gauge 12.50 feet?; minimum daily
discharge 1,310 cusecs on 29, 30, 31 December.

f966—7&: Maximum discharge observed 182,000 cusecs on
30 June 1967 (gauge height 21.90 fest gauge saet to arbit-
rary datum)s Minimum discharge 1,030 on 25 March 1968.

Gauge Staff gauge with 0.1 foot graduation on left bank

" downstream of bridgs; geauge read to hundredth of g foot
from 0800 to 1600 hours daily during low flows and more
often during floods. Gauge set to an arbitrary datum.

Mseasurements- Twenty eight discharge measurements were made
uring the year using U.2 and 0.8 depth method from the
bridge. Twenty eight ssdjment smamples were taken by depth
integration method using D-49 sampler f om the bridge.
Sixteen of these were analysed for particle size dig—
tribution and the rest for total concentration.

Determination of discharge Rating table dated 26.5.1976 was
used to compute discharge with shift adjustiment as
nescassitated by periodic discharge measurements.

Ramarks fRecord good. Surface samples were not collacted dur-~
ng tha yeaar. :



26 HUNZA 7TyER AT DAINYDR BRIDOE

Discheryge in ousers
Date Jan Feb Mei
1 1,680 1,510 1. 800
2 - 1,67 1,516 1,420
3 1,660 1,510 1,490
4 1,660 1,500 1,490
5 1,640 1,520 1,490
6 1,630 1,530 4,480
7 1,620 *1, 830 T, 480
8 1,620 1, R 1. 470
S 1,600 1,530 1,478
16 1,600 1,530 1,460
11 1,590 1,330 1,450
12 1,590 1,540 1,440
13 1,580 1,54 *1,440
14 1,580 1,540 1,430
15 . 1,580 1,540 1,420
16 1,580 1,550 1,410
17 1,57C 1,550 1,400
18 1,570 1,550 1,390
19 1,560 1,550 1435
20 1,560 1,550 1,370
21 - 1,560 *4,550 1 360
22 1,550 1,550 T
23 1,550 1,540 1,340
24 1,540 1,530 1. 340
25 1,540 1,520 *1,340
26 1,540 1,510 1,340
27 1,540 1,510 1,340
28 1,530 1.500 1,340
29 1,520 R 1,350
30 1,620 ———— 1,360
31 1,620 w——— 1,360
Mgan 1,590 1,520 1,410
Cs/mi 31 «30 .28
In |36 « 37 32

Rc.ft. 97,700 85,000 56,200

1975 Year: Mean 51,300 Cs/sqg mi 2.22 Inches

90

250 -

For year 1975

Apr May
5, 3L 3,350
1, 390 3,680
%, 390 ®*2.790
1,390 5,890
1, 390 3,990
1,400 4,070
1,400 g, 090
=5, all 4,490
j.390 4,210
1,370 4,230
1,370 4,420
7,370 4,270
1. 380 Ly 270
1,410 T 4,420
1:.520 4,730
1,590 4,580
1,760 4,510
‘1,870 4,520
2,090 4,840

*2,370 5,360

2,630 5,300
2,390 5,410
7,520 . 5,730
2,670 6,200
2;570 6,450
2,600 &,78D
2,750 7,398,
3,070 7,470
m———— 7,530
1,850 4,930

- 36 et R 97

« 41 112

112,00C 303,000

Notet *Discharge measursment made on this day.

Jun
7,560
8,370

*10,700
14,800
10,900

11,000
14,000
11,200
11,400
14,400

10,500
10,600
%10, 100
11, 500
14, 500

17,100
21,800
27,400
31,200
26,700

23,300
27,000
21,000

T *93,700

43,700

17,100
19,700
22,100
25,400
-22 3 aog
16,400
P23

C Je 60D
975,000

30,17 -



HUNZA RIVER AT UAINYOR BRIDGE

Discharge in cucocs for year 1975

Pate Jul
1 19,100
Z 1£,650
3 18,900
4 22,20C
5 22,100
6 20,600
7 2C,900
8 23,600
g 26,800

10 *20,900

11 35,300

12 41,300

13 47,2400

14 54,400

15 48,300

16 43,900

17 40,500

18 39,400

13 *38,400

2C 39,200

21 39,700

22 42,000

23 37,800

24 32,500

25 28,400

26 34,000

27 32,500

28 *35 600

29 37,400

36 30,400

31 #32,500

Mean 33,300

Cs/mi 6455

I 7¢55

Maf e 2.05%

M.Acre=~feet.

Aug
36,3040

- 42,5080
47,400
2,000
51,700

49,400

*#47, GO0

43,500
41,303
42,700

42,590
*47,900
55,100
£2,9%00
51,000

51,2006
59,800
62,200
59,700
62,500

*57,300
51,100
39,200
29,400
28,500

32,200
35,200
3C, 100

*25,600
23,600
24,800
44,500

8.75
10.09
2.73

8.17

Jeg
27,700
28,800
28,700
23,500

*30,400
28,200
22,7040
24,900
20,000
19,590

18,200
*13,000
18,390

18, GO0
20,000

2%,300
*21, 700
22,540
21, 500
20,500

47,500
14,100
12,70C
12,300

%*11,700
40,500

9,330
9,210
7.€80
6,880

19,100
3.76
4.20
Ge14

Maximum day

Oct

&, 380
5,570
6,740
6,310
6,730

7,560
7,570
7,770
7,410
7,130

6,830
5, €50
6,410
6,380
6,270

6,010
5,873
5,730
5,330
5,150

5,040
4,910
4,780
4,600
4,190

3,850
3,560
3,480
z,420
3,350
3,300

5,670
1. 12
129
- 349

62,500

Moy

3,230
3,230
3,168
3,100
3,050

3,020
2,580
2,910
2,820
2,710

2,630
2,350
2,520
2,470
2,430
Z,390

x2,270

2,350
2,330
z,310
2,290
2,260
2,230
2,21C
2,180
2,170
2,150
2,140

*2,120
2,080

2,550
.5a
.56

«152

27

Dac

2,040
2,000
*1,5950
1,940
5,870
1,850
1.810
1,770
1,730
1,690

1, 650
1,620
1,590
1,560
1,530

1,510
1,490
1 » ‘160
1,440
1,420

1,480
1, 330
1,370
1,354
1,340

1,320
%1,320
1,320
1,310
1,310
1,310

1,570
« 31

96,500

Minimum day 1,210



28 HUNZA ®IVER AT DAINYDR 2RIDGE

Susoended sediment conzentration — 13575

1975 Discharge Temg. of - Total BRPM - 7. Psroent
Date . in cusecs Water °F by welght Sand Sily Clay
7 feb 1,530 40 35
21 Feb 1,600 46 15
13 Mar 1,440 BU 57
25 Mar 1,340 &0 56
8 Apr 1,430 - 92
21 Apr 2,370 59 T8 i 29 55
3 Mmay 3,830 %5 1,198 ag 14 38
22 May 5,220 535 1,150 4 58 38
2 Jun 11,100 03 z, 03040 49 33 18
13 Jun 14,300 60 1,980 23 4 28
24 Jun 13,800 53 1,230 22 48 30
10 Jul 34,700 62 1,980 6 . 71 23
19 Jul 37,700 68 3,120 26 64 10
28 Jul - 35,600 58 2,050 16 .67 , 17
31 Jul - 22,400 58 3,270 25 .60 15
7 Rug . 47,900 58 - 4,400 33 57 10
12 Aug 52,300 62 6,120 34 53 13
27 Aug 53,900 64 2,750 1 84 15
29 Aug 25,400 ‘56 1,210 17 59 24
5 Sep 30,200 .59 3,250 37 59 42
12 Sep 17,700 58 627 g 59 32
17 Sep 22,000 60 498 '
25 Sep 11,700 52 399
27 Oct 3,580 58 v 65
17 Det 2,370 50. - &1
29 Nev 2,120 38 89
3 Dec 1,960 54 38
26 Dec 1,330 =0, ' 26

Note :  Sand is all sizes above 0.0625 mm. . .
Silt is 2ll sizes between 0.0625 mm and 0.0055 mm.
Clay is =all sizes smaller than 0.0055 mm. ‘



GILGIT RIVER AT ALAM BRIDGE - 1975 29

Location Latitude 35%45', Longitude 74%37!', on left bank
about two miles upstream from confluence with Indus
River and % miles upstream from Alam Bridge on Gilgit

. 'Bunji Road. '

Drainage arsa 10,100 square milas.

Reccrd available Discharge record by Surface Water Hydro-
ogy Project, WASID, WAPDA, from Ist January 1966 to
date. Gauge height record since 29 December 1965.

Average discharge 24,800 cusecs (17,920,006 acre feet per
yaar or s53.26 inches runoff per year) average taken for
9 years i.e. 1966 to 1967 and 1969 to 1975.

Extremes Maximum discharge observed during the year 92,200
cusecs on 21 August %gauge height 21.60); minimum daily
discharyge 2,740 cusecs on 31 March and 1 April.

1966-74: Maximum discharge 208,000 cusecs on 30 June
1967 (estimated; minimum daily discharge 2,740 cusecs
on 3% March and 1 April 1975. '

Geuge Enamelled plates graduated to 0.1 and read from 0800
to 1600 hours daily during low flow and more often during
<+~ floods. Gauge set to arbitrary datum. Initially ths gauge
was on right bank but shifted toc left bank on 16.4.69.

Measurements TJTwenty five dischargs measurements were made dur=-
ing the year using 0.2 and 0.8 depth method from the bridge.
Twenty one sets of sediment samples wers taken by depth
integration method using D-4%2 sampler from the bridge. Ten
of these were analysed for particls size distributiocn and
the rest for total concentration. )

Determingtich of discharge Rating table dated 18.6.76 was used
" to compute discharges with shift adjustments as necessitated
by periodic discharge observations.

Ramarks Record fair. Surface samples for analysis of chemical
compasition were not collectsd during the year.



30 GILCIT RIVER AT ALAM BRIDGE

DiscRarge in cwusses For year 1975

Date Jan Feb Mar Apr May Jun
1 3,230 2,880 Z,B50 2,740 - 5,560 22,500
2 3,200 2,880 2,850 Z,750 5,830 23,800
3 3,160 2,880 2,850 2,760 6,850 25,000
4 3,130 2,880 2,850 2,760 6,960 20, 300
5 3,110 2,880 2,850 2,780 - 67330 19,800
6 3,090 2,480 2,850 2,780 .  .%6,200 *22,400
7 3,050 2,880 2,880 2,780 6,060 23,700
8. - 3,020, *2,880 2,850 2,770 5,930 24,300
9 3,000 Z,880 2,850 *7 ,780 5,800 25,100
10 2,980 2,880 2,840 7 2,790 5,770 . 24,700
11 2,960 . 2,880 2,8&8 2,790 . 5,530 22,600
12 2,940 2,880 2,830 2,800 ° 5,400 | 22,200
13 2,920 2,880 2,820 2,796 " 6,460 24,300
14 2,500 2,880 *? 830 2,770 9,690 . 30,100
15 2,880 2,880 2,820 2,778 10 500 37,600
16 2,870 2,880 2,890 2,820 12 D0 43,200
17 *2,840 2,880C 2,800 2,840 12,700. 52,600
18 2,850 2,830 2,800 @ 2,850 10,300 *55,700
19 2,850 2,874 2,800 3,040 . B,640 &0, 600
20 2,850 2,870 2,800 3,300 5,620 59,700
21 2,858 2,870 2,790 3,670, - 9,640 - 55,100
22 2,850 . 2,870 2,790 - 3,930 7,620 42,200
23 2,850 2,860 2,720 4,080 8, 080 29,304
24 2,840 2,860 2,790 4,430 16,100 - .25,900
25 2,830 Z,B50 2,798 4,740 11,700 *28 300
26 2,840 *2,850 2,780 4,980 12,980 2? 400
27 2,850 2,840 2,770 5,170 13,800. 340,700
zZ8 2,860 2,850 2,760 5,190 16,000 #aq,aDD
29 2,870  ecem—-- 2,760 5,230 280,400 52,000
30 2,880 -——— 2,750 5,350 22,700 43,200
31 2,890 e 2,740 - 2i,600ﬁ'”~——a¥—
Mean 2,940 2,870 2,810 3,430 9,980 33,900
Cs/mi .29 .28 « 28 34 .99 3.36
Mﬂf. L 0181 -160 -173 - -234\ .613 2.0'}

1975 Year: Mean 18,200 Cs/sq mi 1B0 Inches 24,45
Note : #*Discharye measuroment made on this day.
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GILGIT RIVER AT ALAM BRIDGE

Diecharge in cusecs for year 1975

Jul

42,000
39,700

38,500

43,800
45,500

47,500
43,100
*44,300
45,000
48,300

57,100
58,400
64,300
78,600
*78,700

75,800
70,200
68,600
66,700
67,200

68,000
67,500
*67, 800
54,600
50,200

44,600
48,500
48,8080
48,700
47,100
45,700

55,100
5,46
629
3439

Aug

46,000
*51,900
61,300

64,700

64,600

66,200
64,900
63,900
*57,200
58,300

59, 800
69,200

74,500

72,100
75,500

79,400
82,400
84,100
81,400
87,400

88,600
77,400
*60,400
48,800
46,300

44,700
45,000
*42,200
35,900
32,000
32,100

61,800
6.12
7.06
3.B0

Sap

31,600
38,000
38,300
40,700
34,400

40,700
#35,700
30,700
27,300
27,300

26,000
26,200

27,300

27,400
2B, 200

30,500
28,300
30,300

#*28,600
27,500

23,200
17,600
16,900
%16, 080
15,500

15,000
13,200
12,300
10,800
10,300

25,900
2. 86
2.88
154

Maximum day

Oct

10,200
10,200
10,100
10,300
10,300

10,100
9,830
11,100
10,500
9,730

5,500
9,550
9,340
9,260
8,500

8,340
8,160
8,120
8,000
7,860

7,480
7,120
6,850
6,750
6,680

6,630
6,560
*5,580
6,480
6,240
6,160

8,470
<84
.97

.521

Nov

6,090
6,010
5,940
5,860
5,780

5,710
5,630
5,560
5,480
5,400

5,320
5,230
5,200
5,190
5,080

5,070
4,960
4,870
4,840
4,750

4,720
4,690
4,570

4,530°

4,490
*4,440
4,400
4,360

4,320

o - o

31

Dec

4,400
4,370
4,360
4,340
4,310

4,280
4,270
4,260
4,230
4,220

4,190
4,180
4,150
44140
4,130

4,110
4,100
4,090
4,060
4,050

4,020
4,010
3,990

3,980
3,970

3,960
3,940
3,930
3,930
3,920
3,920

4,120
.41
47

« 254

88,600 Minimum dey 2,740



32 GILGIT RIVER AT ALAM BRIDGE

Suspended sedimepnt roncentration = 1975

1975 Discharge Temp. of Total PPM Parcent
Date in cugecs Water %F by wesight S5and Silt Clay
17 Jan 2,840 o4z 47
30 Jan 2,380 27 28
26 Feb Z,650 42 21
14 Mar 2,B70 68 33
9 Apr 2,790 R &8
& May S 4,600 . 50 175 ' ' :
& Jdun 10,900 - B 722 14 5D 36
18 3un 58,300 : 53 3,550 17 58 - 25
25 Jun 27¢,400 53 807 33 39 28 .
28 Jun 49,900 58 2,880 35 . 49 16
8.Jul 45,800 56 2,010 3 76 21
15 Jul 78,500 58 1,010 2 65 33
23 3Jul 61,400 - 2,390 24 64 12
2 Aug 54,500 56 2,378 , 2 76 22
23 Aug 56,200 &1 2,780 45 41 14
28 Aug 40,800 53 .. 687 : 3 58 39
19 Sep 28,700 60 467
24 Sep 15,700 60 © 207
28 Qct 6,580 55 37
14 Nowv 5,780 440 . 46

25 Dec 3,920 41 49

Note 2 Sand is all sizes above U.08625 mm.
Silt is all sizaes between 0.0625 mm and 0.0055 mm.
Clay is all sizaes smaller than 0.0055 mm.



INDUS RIVER AT PARTAB BRIDGE - 1975 . 33

Location Latitude 35%44', Longitude 74%37', on right bank
’ under the bridge. I-mile downstreamﬁfrom the confluence
af Gllglt R;var. ) . _

Qrainega area 55 100 square mxles (rev;aad in 1969)

Recoxrd available D1scharge record-by Surface Water Hydrol-
‘ogy Project, WASID, WAPDA, from January 1962 to date.
Gauge height record by Hydrology Diresctorate of Irrig-
ation Department - frbd.Saptembar to June 19462 with :

partlal“ﬂischarge record.r

Average discharge 61,700 cugaca (44,720,000 acre faet per
yBRT Or:..14.90. inches runoff .per year). Averaga taken
ﬁor 1a.yeare-frwm 1962 to 19754 S

Eggfggas ﬁhximum dlscharge observed during the year 324,000
;cusacé on'21 Augugt (gauge "height 69.78 feet); minimum
daily"” dxschargs 9,840 cusecs on 23 Februﬁfy,.‘ :

"{962=742 Hax;mum dzscharge gbsa;&sd 43? 000 cusecs on
.29 July 196335 . mlnlmum dally dlscharge 8, Dﬂﬂ cusecs an
'13 Match 1963.. . :

Eg g Enamelied plates Fxxed on: concrata blocks on rlght
bank ‘and’ set to arbitrafy datum. Prior to 5.B8.69 gauge
‘painted ‘on plasterad strip on left abutment under the
bridfe. Gauge rsad at qne hour 1ntarva1 far whole day .
throughaut tha yaar. : . S S -

thsu amen&s ’Flfty saven dlscharge measursmants were made From
gri&ﬁe by "current: meter wsing 0,2 and 0.8 depth method.
Fifty bne-sets of samplss were taken by dopth.integratlon
method using D—49 or P~50 sampler. Twenty two of these were
ahalysed Tor particle ‘size distribution ‘end the rest: for
’total cbncehtratlan.

Q}tarminatloﬁ of " dlscha;ga Ratlng tﬁble‘dated 23.4.76 was
"used throuhhoagt, LHe year with . shift edjustment as. necessit-
ated. by parlpdlc dlscharge measurements,.

Remarks fRscord fair. This is a flood warning station for
arbela Dam. Surface Samples for analysis of chemical
Composition were not collected during the year.



34 INDUS RIVER AT PARTAB BRIDGE
Discherge in cuescs for year 4975 °
Date Jan Feb Mar - Apr May Jun
4 . 413,000 14,300 14,000 13,600 17,000 85,700
2°- 12,900 11,400 11,200 19,600 18,300 885, 500
3 - 12,800 - 11,400 11,100 11,600 *20,1ﬁn‘ fﬂi,
L4 12,700 ,380  19;160 %11,500 21,500 = B4,100
5 :12,sug 1% 300 *11,100 11.2005 _21,aun 31 600
S6- 12,308 11,300 11,200 14,900 20,800 -%gs, 70D
7 11,900 . 11,400 11,300 12,200 19,000 . 91,300
8 11,200 11,480 14,400 42,300 1%,300 83,300
~ 9. 31,900 11,300 11,100 42,300 17,300 88,900
10 11,900 11,500 10,600 43,300 47,600 35.100
11 . 42,000 #71,600 10,400 #41,600 19,100 ~a?9 600
2 -, 12,000 11,500 10,400 11 ,500 21,300 79,439
13 12,000 11,500 10,500 - 24 100 '90,300
14 12,000 11,a00 10,700 12, aan 29,600 ~«98, 600
15 11,900 11,500 10,900 12,200' 33,900 421,000
16 . 11,900 .1%,300 19,100 42,200 41,300 *143,000
17 - - 41,908 - 14,100 - 91,400 -12,200 »43, 7uo~~fé§,ooa;
18  41,880. 11,000 11,500 42,300 ',42,3un ‘488, 000
19 11,700 =40,800 11,500 12,800 38,400 215, 000
20 11,700 . 10,400 * 41,900 43,700 34,200 237,000
21 - 11,600 10,100 12,100 14,300 34,200 *216,000
22 41,500 9,880 12,200 14,600 34,200 194,000
23 11,400 9,840 12,300 . 15,200 33,600 #*161, 000
24. - 11,400 . 9,920 - 12,300 -15,300 #34,400 142;068
25 . 11,400 . 30,180 12,200 46,100 35 800 "147,000
26 ‘41,400 #10,400 11,800 *17,20&,,-39 200 150, 000
27 11,300 10,600 11,500 18,000 = 44,200 174,000
28 - 11,300 . "40,900 = 11,600 19,500 54,500 *192, 000
29 19,308 " emmee~ #11,800 18,800 - 60,300 181,80
,30 *11 300 coees- 11,800 © 17,100 -73,399 156 ago
3107, 11,300 U esheas - "41,600  ~me-ee 82,500 —seme—-
Mo . 11,900 _“31.030,' 11,400 43,500 33,700 333 DDO
Ce/mi  D.22 0.20 0.29 .25 0.61 77 2.44
Iin . 0.25 0. 21 D. 24 0.27 0.70 2.70
‘wi .70730«_‘ '610 v 0699 - 1806 ;2' 07 17_ . 7’92
1975 Years - Meah 5a 100 cs/aq mi 1.16 Inches - 15.71"“

ﬂott 3 * Dincharge maaauremant made on this day.
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INDUS RIVER AT PARTAB BRIDGE

Discharge in cussecs for year 1975

Jul
145, 000

%119, 000
113,000 -

124,000
129,000

138, 000
*142,000
#7145, 000
145,000

161, 000

184, 000

#2077, 000

230, 000
252, 000
*259, 000

257,000
265, 000
240, 000
213,000
196,000

194, 000
189,000
*174, 000
156, 000
174, 000

#157, 000
443,000
162,000
172,000
175,000
167,000

178,000
3.23
3.73
11.0

M. Acre~{gat.

Aug

181, 00D
%202, 000
229,000

244,000
#247,000

234,000
217,000
206, 000
*204, 000
195, DOD

191, 000
%219, 000
242,000
243,000
258, 000

*#269, 000
281,000
295, Q0O
299,000
*#314,000

323,000
309,000
%268, 000
209, 000
#177, 500

161,000
148, 000
141,00D
132,000
#12%, 000
126,000

222,000
4.03
4.65
135.7

Sep

130, 0OO
#4933, 000
134,000

121, 000

126,000

*+138, 000

1 29,}0003

105, 000
96,600
#B6, 000

77,600
83,800
*84, 000
84,000
86, 200

*B8, 500
90,000
89,100
ag, 000
#86,400

. 81,208
*74,900
68,900
63,000
»50,160
A »
54,500
52,400
51,100
48,400

46.5 Maxioum day

Oct

41,100
33,600
30, 300
28,900
29,700

28,700
27,900
27,600
27,700
28,200

28, 0G0
28,300
28, 300
27,900
28, 200

28,600
28,700
28,000

. 27,700

27,300

26,100
25,500
25,200
25,100
24,800

24,700
23,700
23,300
23,100
22,900
22, 600

27,500
0. 50
0.57
1.69

. 323

Nov

22,400
22,100
21,900
24,600
24,200

20, 800
20,400
»20, 200
19,900
19, 700

19,500
19, 300
19,100
»18, 900
18,500

18,100

17,900
17,500
17,400
16, 800

*16,500
16,300
16,300
15,900
*15,700

15,400
15, 200
15,000
14,900
14,900

Minimum day

35

Dec

15,100
15,300
15,500
15,700
%15,900

16,300
16,400
16,600
16,500
16,300

16,100
15, 900
%15, 700
15,500
15,200

14,900
14,700
15,000
*15, 200
15, 300

15,200
15,100
15, 000
14,700
14,400

14,400
14, 300
14,400
14,600
14,700
14,600

15, 300
0.28
0.32
. 941

9,840
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1975 Tempe Gl Vonnd Percant

Date Wator 9§ Ly B PRt Srit Clay

50 Jan 11, 402
4 Feb T AN g

11 Feb 11, Y £

19 Feab 10, & "

26 Fab 1C, i3
5 Mar 11,

11 Mar 1,

29 Mar 11,

4 Apr 11, 2

11 Apr 1,6 55

17 Apx 14,1068 59 3, 55 1% T, B

26 Apr 17,200 S
> May 19,400 50

10 May 17,400 232

17 May 43,800 56 :

24 May 2%Z,500 57 3 .
3 Jun sa, 200 59 1 G L o
7 Jun 22,300 58

11 3Jun 79,000 A1 9 s

4 Jun 74,200 57 i 4% a5

16 Jun 141, 300 54 1 19

2% Jun 217,00G3 55 z o

2% Jun 1e7,000 5 2 S

28 Jun 193,100 56 1 27
2 Jul 119,000 55 5 32
5 3Jul 135,000 =7 e 1 71
8 Jul 149,000 S 1 Ch

12 Jul 209,000 57 1 10 749

15 Jul 261,000 5% 1 11 T

1% Jul 243,000 55 z, s4 GE

22 Jul 178, 000 B E 1 is 54

26 Jul 160, 00D Sy by [ B0
2 Aug 200,000 5¢€ 2 G 9 £r¢
5 Aug 253,000 56 3 54 50
I Aug 205,840 56 & “




INDUS RIVER AT PARTAB BRIDGE 37

Suzpended sediment concentration - 1975

1375 Discharge Temp. of Totali FPM Parsent
Datc in gusccs Water ®F by weight Sand Sit: Ciay
12 Aug 216, a40 61 207 L a7 28
1% Rug 266,000 50 41,030 10 74 4
ZF Aug 270,330 60 01 38 L2 zU
3% Aug 127, obn a0 214

16 Sep 88,100 58 02
2T Sep He,500 - 53 348
22 3ep 2,400 54 39%
<5 Sep 0,804 54 4554

8 Nov 19,100 45 27

14 Nowv 18,900 a4 50
2} uov 16,3500 a4 4

25 [ov 15,08 44 50

5 Dec 15, 500 &8 20

13 De« £,700 47 54

19 Dec 15,200 46 £4

25 Dec 14,400 46 45

Note : Sand i all sizes above 0.062Z5 nm.

8311t is all sizes between D0.04825 mm and 0.0055 mm.
Clay is all sizes smaller than 0.G055 mm.
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ASTORE RIVER AT DOYIAN

Discharge in cusecs foar yesar 1975

Date Jan
1 832
2 850
3 832
4 832
5 asg
& 874
7. 856
8 874
9 -B56 ...
10 862
11 856
12 838
13 838
14 *B26
15 BsO
16 880
17 BS6
18 844
19 8v2
20 892

21 910

22 922

23 210
24 862
25 826
26 §92

27 B74

28 B9B

29 9310

30 88eé

31 8ao

Mean Bgs

in 0. 64

Ace.fte. 53,300

1975 Year: Mean

Feb

850
B50
856
B56
210

910
*g928

934 -

916
886
*B4o

868

868
700
874

910
946
264
928
928

216
868

928
22

8@6

898
B892
910

B91
0.57
0.59

49,500

741170

Mar Apr
gse 898
892 Rg22
886 258
904 977
790 #9951
785 -958
*795 1,020
880 . 998
222 258
9107 - - %952
F46° =977
*958 1,090
BBeé 1,140
Be2 1,060
904  #1,030
886 1,030
.#868° - 1,120
B68’ 1,220
880 1, 340
Bs56 *1,210
862 1,250
. 910 1,340
98 1,230
- 868 1,330
¥B850 1,540
B44 1,630
836 1,588
B&2 1,530
‘680  *1,580
898 1,770
B77 1,190
0,56 0,76
0.6% O.8%
54,000 70,700
Cs/sq mi 0,27

May

1,990
2,250
2,530
2,460
2,150

*1,780
1,640
1 ’ns:a-.n_
1,890

2,410

2,140
*2,530
3,540
5,680
.64 240
5,640
*4,520

4,210

4,570
4,060
3,520

3 ,‘EB'B;

4,430
*5,260.

&, 300
- 7,780
8.400
8,910
9,720
*3,500

4,360
2‘ ?9

. 322
268, 000

Inches

Note 3 » Diécharge messurement mads on this day.

Jun

8,930
10,200
9,650
*B8,710
7,800

$,500
*»9,500
8,970
8,880
%9178

8,770,
2,480
*#3,650
12,000
14,800
15,500
#*17,408
17,800
17,400
*14,500
10,600
10, 380
*9,480
1,600

12,600
13,560
1%,700
*11,;400
.9,350

. .-

11,600
. 8..33
693,000



ASTORE FRIVER AT DOVIAN ..

Dischsrge In ouooos 197 e

Dato Jitd Aurg Moy Lo

& SN i

2 = 7

5, i

s 5 1

f/ Y *1

s 1 3 U T

7 £ i ] C §

& T4 G2, L a0 1

El L, e0 w4, D00 g, a0 1,

VO b, 500 15,900 4,250 s 1

11 14,90 *9, 740 *4, 660 2,150 4

12 *17,800 10,200 4,550 2,214 #4

13 17,200 14,900 *4, 510 %2, 250 1, 0:
14 16,400 10,800 4,340 2,250 1,5
3 16,508 10,100 4,560 2,2&0 1,040
146 *16,200 =10,700 4,490 2,270 G,0
17 14,500 10,400 =x4,410 2,240 1, 0:
& 14,200 11,400 4,430 2,180 -, O
9 *#5%,800 +10,700 4,324 1,970 %7, {2
24 13,200 103,700 4,820 1,920 1, U450
't 12,500 9,840 3,690 *1, 900 1,
22 *13,700 g, 550 3,670 1,810 95
23 11,800 *¥7, 500 3,440 1, o Fa4v
24 18,2080 £,420 3,160 1,720 Ty 018
25 8,770 5,660 *5,070 1,680 1,010
25 *8,840 *5, 700 2,930 1,630 *#3 O
27 9,480 £, 830 *2,850 1,600 953
Z8 10, 200 £,950 2,740 *1,5%0 27
e 10,400 6,830 2,610 1, 528 P e
30 2,850 5,930 2,400 1,520 927
21 *1 0, 0040 &, 990 ————— 1,530 —————
Mean 11,800 9,660 4,410 Z,080 1, 160
Cs/mi . 5€ £.19 2.83 1.33 .74
in Ha?1 T4 318 T« 54 0.8z
Ac. Ft.725,000 594,000 263,000 128,000 68,900 5

>
M,Acra—fest. 3.02 Maximum day 18,300 Minimuos say 700
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ASTDRE RIVZR AT DOYIAN

.

TR
A ™~ N T -1 - oy
197 Dischurg [ SR TR
Date in ous Sao SN PSR

21 Jud "
4 Auy Ty
11 Aug 9y
1€ ARug )
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27
28
29
39
31

Mean
Cs/mi
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Maf.

1275 Year 1

HQARASIN

Discharge in cusecs for year

Jan Feb Mar Apx

14, 250 12,840 12, 2080 13,400
13,300 12,600 12, 200 13,800
13,500 12,500 12, 500 #14,000
*13, 200 %12,400 #12,500 14,400
13,100 12,308 42,800 15,400
13,200 12,400 12,800 15, 500
13,300 12,800 42,600 15,5806
13,600 12,700 12, 500 15,400
13,6490 12,700 11,600 1%, 300
13,508 12,700 11, 200 15,200
13,400 12,500 11,500 15,000
- ®43,300 #12,500 =#11,900 #14,800D
13,400 12,600 #12,000 14,700
13,300 12,500 11,900 14,700
13,200 12,400 14,800 14,600
13,000 12,300 12,000 #15,200
12,900 12,1030 12, 3006 15,5040
12,800 11,800 42,300 16,500
#12,800 *492,000 =12,200 +47,300
12,800 11,900 12,500 17,600
12,800 11,800 13,200 18,700
®12, 900 11,800 12,900 19,400
13,100 12,000 13,000 19,8400
13,000 11, %00 132,000 20,700
12,900 11,500 13, 00Q, 22,300
*12,900 #12,300 =12,800 2%,700
12,700 +#12,400 12,600 *24,800
12,700 12,300 412,500 264,600
12,900 —-meeaa 12,700 23,700
12,900  cmeeem 12, 800 23,600
12,900  —-eeua 13,100  ~eeme-
13,200 12,300 12,400 17,500
0.22 0.20 0.20 g.29
g.25 a.z1 8. 24 g.32
.809 -684 L7463 1.04
Mean 74,000 Cs/sq mi 1.22

-

i

572
May
24,100
24,%00
26, 7UG
27,240
*27,800
S26, 300
24,500
23,200
232,100
23,940
25, 500
27,900
*37,800
41,300

54,400

72,800
£7,200
40,100
54, 800
53,200

52,700
52,100
51,500

*50,800
52,600
58, 000
65,200

%75, 800

B5,800
98, 900

108, GOO

48, 200
0.79
G.91
Z2.96

Inches

Note : ®* Discharge moesursment made on this day.
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Q00
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000
gas
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0as
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aga
G4G0
g
Soo
200
QDo
a4

*10d,
109,
‘108,
184,
*402,
116,
118,
*114,
112,

107,
109,
*117,
35,
159,
184,
*214,
*240,
263,
266,
236,
*210,
181,
160, GO0
*150, 500
168,000
190, 000
206,000
*199, 000
180, 000

o - . —

160, 000
2.63
2.93
F.51

16.53
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26,900
26, 500
26,000
25,700
25,400
25,1006
34,600

G.57

0.66

2.13

B
23,100
0,500
23,000
22,500
Ze,zZud

500
, 500
G00
760
600
20,400
20,300
200
20, 000
19,800
19,&60U
19, 400
19, 400
19, 40C
19,400

19, 300
1%, 300
19,100
19,600
18,800

- - —

21,100
Jo3%
g.39
1. 26

*F

385,000 Minimum

Dec
T8, 840
18,730
TG, 700
14, 5380
18,500

16,800
16,700
15,700
16,700
16,800
16,800
16,800
16,800
17,400

0.2z9

Q.33

1.07

oay 11,200
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INDUS RIVER AT BARASIN 49

Suspended sediment copcentration - 197%
1975 Diecharge Temp. of Total PPM Percent
Date in cusecs Water 9F by weight Sand Silt Clay
10 Jul 175,000 60 1,170 29 51 20
13 Jul 273,000 61 1,910 9 74 17
24 Jul 188, 000 58 2,100 51 38 11
27 Jul 190, 000 60 2,440 30 62 B
2 Aug 247,000 &3 2,450 8 62 30
& Aug 247,000 - 60 3,330 9 82 g
9 Aug 209,008 &0 3,030 43 46 11
12 Aug 258,000 &0 5,070 16 67 17
16 Aug 294,000 &0 3,134 6 82 11
17 Rug 316,000 60 2,760 11 75 14
21 Aug 388,000 58 3,330 9 s 19
24 Aug 235,00C S8 3,060 24 64 12
29 Aug 151, 800 &0 1,080 6 53 41
2 Sep 134,000 62 2,080 40 38 24
23 Sep 72,700 &0 896 3 30 27
18 Qct 33,600 59 438
12 Now 21,400 55 €9
13 Nov 20,900 S4 19
28 pec 16,800 42 72

Note : Sand is ell sizss above 0.0625 mm.
$ilt is all sizes between 0.0625 mm and U.0055 mw,
- Cilay is all sizes smaller than 0.8855 mm,
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| IS e
Thunk ®h :
aboul B J "
Fledede
Drainage aresn  oZ, 700 ssuare wmildoo.

Fucoro availablo

January 1VaY

WF!SED; WaPia.
i Novemnber
23.5%.99u8.
Average discharge 82,700 cusess (40,000,000 acoo Bl
year or 17.908. inchas roncf? par voor). Averoie Luks
for Sevan years fram 1239 to 1975,
tremes aximum disccharose ring Yhe ywar &do, U000 cucooo
Extremss Maximum d harye during tho 4 d 0 cunr
eRLEERES be LTt : 31 S : )
an 21 August (gauge neight S6.1%); minimum doily doooie

3
argée 17,800 cusecs en 4,50 Febiruary and 15,71 March
1975,
196974 Maximum discherge ocpserved 443,000 Lonoers o
Z20.7.73 (gauue height $0.1%); Minimom guily
12,500 cusecs on Sth Februarvy 1972,

-3

Luohargs

Gauge Enamelled plates inztalied .n wieps on raght bank ano
read at wone hour inlerval for bthe whole gay i
the year. Gauge set to arbhrorery dabom.
Servo-manometer with a. rgeocdur in masonry sheiler Dxed
in July 1970. 4 new stafl gauye cear Lhe Solfvo-manosoboo
tormed as U/5 gauge installed in August 19770, The serva-
manometer and U/5 gauge vas used for Lhls year.

Rhizoe i

Measurements Seventy discharge meaddrements woere moado T oo
~ the cableway by currant meter using U,7 and C.8 depstih
method. Ninebty threes seis of sediment samgles wore Lakon
by depth integration or by point sampling methog uveing
D49 ar P-50 samplers from the cableway. Sixiy onoe of
these were analyced for particlie s @ gratribullion and
the restl for total cofgentration. Six Surface sunpics
were collected and analysed Yor chomical compusition.

Determination of discharqge The rating daited Z5.7.75 baced an
Csgrvo~-manogmeler gauge was used with shift gdjucimenta <o
campute mean daily diccharges.

Remarks Record fair. This is a {lood warning ctalion for
Tarbela Dam.
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Mean
Zs/mi
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Maf.

1975
Note

Years:

14, LD

nil'i» - <y LJ‘C!

14, 200
14, 3306
14,240
t1a, 260
14,300
*14, 200
14,900
B.24
0.27%

« 216

Maan

12,800
14, 8340
1, 240
14, 300
T4, 16U

16,100
14,200
14,200
14,300
14,000

*q4, 000
13,900
13,900
12,900
13,900

13,800
13,800
13,800
13,900
*13,900

- e -

e

82,500

s * Discharge measurement made on this day.

Mua o

n . "
T, 40U

=94, 200 ‘
14,200 21,700
*17, 500 22,160
17,508 23,400
15, 300 *24, 800
1>, 200 24,500
1%, 800 23,7006
14, 200 22,500
13,800 21,500
13,800 21,3640
13,9200 21,40C
14,100 20,700
*14,100 *=20,100
14,000 19,200
14,100 21,200
14,200 22,600
14,700 *24,900
14,500 27,100
14,900 26,800
1¢, 100 28,8C0
*2 0,100 31,300
20,400 x0,900
19,100 32,800
18,600 #40,400
18,500 42,800
18,100 42,200
18,000 40,500
18, 500 35,100
18,800 36,900
198300  —momee
16,200 27,300
0. 26 0.44
0.30 d.48

. 993 1.62
Cs/sqg mi 1.32

May
27,600
28, {130

*40, 400
44,300
40,500
38, 000
35,200
34,000

*®#34,400
36,300
36,800
395,%00

*46,300
5¢, 100

*72,600

#4106, 000
101, 000
82,900
74,100
71,400

66,600
64,700
65,500
*68, 300
74,200
83,400
97, 300
108,000
123, 000
131,000

64,900
1.04
1.19
3.99

Inches

S

*132, 000
135,000
132,000
$29, 000
124,000
134,000
141,000
139, 080
137,000
134,000

*127,000
130, D00
139, 000
160,000

*189, 000

224,000
257,000
263,000
*307, 000
309, 000

276,000
230,000
*167,000
171, DOD
172, 0G0

185, 000
211, 000
»228,000
228, 000
#202, 000

—— - -

185, 000
2,95
3.29
1.0

- 17.90
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INDUS RIVER AT BESHAM QILA

Discharge in cusecs for ysar 1975

Jdul

165,000
*146, 000
144,000
156, 000
167,000

173,000
%169, 200
*175,000

178,000

179,000

212, 000
#249,000
*#288, 000

341, 000
#335,000

338,000
331,000
*303,000
270,000
252,000

242,000
231,000
*216,000
210,000
216,000

201,000
200, 00O
#2004, 000
*210, 000
212,000
*200, 000

222, 000
. XJ58
4,08
13.7

M. Acre-faat.

Aug

*207, 000
232,000
259,000
277,000
286,000

273,000
260, 000
248,000
229,000
%*223,000

230,000
*#252, GOD
*275,000
287,000
296, 000

#307,000
320,000

339,000
#348,000
*374,000

*#390, 000
358,000
%318, 000
#250, 000
498,000

168,000
164,000
162,000

158, 000

146,000
134,000

257,000
4.10
4,73
15.8

5%.8 Maximum day

Sep

*#137,000
141,000
147,000

%150, 000

152,000

154,000
%143, 000
428,000
115,000
105,000

%100, 000
96,000
96,000

- 95,700
96,900

98,700
100, 0G0
100,000

99,800
%98 ,300

194,300
B85, 000
*77,800
71,400
67,0800

64,000
61,500
=58, 700
56,400
53,100

- ——— = a-

104,000
1¢61
1.81%
6.04

Oct

*50,300
48,100
46,600
#46,100
45,800

46,000
46,400
46,900
47,200
45,500

44,000
42,500
*47, 000
39,900
39,100

38,300
37,900
37,600
38,000
36,400

*#35,200
34,200
#33,200
30,700
29,760

29,400
28,900
28,500
28,300
28,100
27,800

38,600
0.62
0. 71
2.38

390, 000

Nav

27,500
%27,300
27,000
26,700
26,600

26,700
28,400
*27,400
26,100
25,700

25,400
25,000
24,500
#24,300
%24 ,000

23,700
23,600
23,300
22,800
22,600

22,400
22,200
%22, 000
21,800
21,600

21,200
20,800
%20, 600
20,500
20,400

24,100
0.38
0.43
1.43

53

Dec

20,400
20,400
26,100
20,100
20,300

20,100
20, 000
19,800
19,300
18,700

18, 300
18,000
18,100
18, 200
18,200

18,100
18,100
17,900
17,900

18, 000
17,900
17,900
17,600
17,600

17,400
17,400
17,300
17,100
17,300
17,400

18,500
8.30
D.38
1.14

Minimum day 13,800
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1975

Date s

25

Jan
Jdan
Jan

Jan -

fab
Feb

Feb"

INDUS

Sus penﬂed ‘sedi ment concantratinon

Iempu

Diwcharge _
Watazs °F

LifcusEcs

-ﬁ5)50ﬂ

14,600

14,100
14,100
43,800
14,400
14,800
4, 200

Mar.
Mar. 17,700

Mar .
- Mar
Apr .
‘Apr

Apr
Apr

Apr

May
May
May

May

May,-
Maw-‘

Jun
Jun
Jun

Jun
Jun
Jul
Jul
Jul

Jul

Jud
Jul
Aug

Aug

13,900

19,200

23,000

18,7040
23,700
39,600
37,200
32,000
32,000
&1, bUD

271, 000

~.491 890

154,000
111,000
138,000
205, 000

248,000

303,000
165,000

480, 000
228, 000

.57, QGO_ .
106,000
1534UGDJ

RIVER AT BESHAM
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INDUS RIVER AT BESHAM QILA 55

Suspended sediment concentration - 1975

1975 Discharge Temp. of Total PPM Percent

Dats in cusecs Water °F by weight Sand Silt Clay
19- Aug 313,000 6% - 3,610 76 22 22
20 Aug 320,000 60 3,440 64 34 2
23 Aug 262,000 60 3,470 74 24 2
11 Sep 81,900 60 2,150 51 37 11
14 Sep 76, 0G0 50 2,470 62 35 3
23 Sep 64,000 60 183
28 Sep 48,700 - 59 206

1 Oct 44,800 60 164

4 Bct 37,900 60 218

13 Oct 33,900 60 127

21 Dgt 29,000 57 47

23 Dct 26,500 54 74

2 Nov 24,900 530 19

B Nov 24,700 50 >9

14 Nowv 21,900 43 43

15 Nov 21,700 48 53
2% Nov 18,100 a4 4%

3 Dec 18,100 44 . 57
11 Dec 17,100 42 45
25 Dec 15,900 a2 44

Note * Sand is all sizes mbove 0.0625 mm.
Silk is all sizas between D.0625% mm and 0.0055 mm.
Clay is all sizes smaller than 0.0055 mn.



c*

'

Hvs

i

1/eu
£03 oy

68

g°9

[

BeL

8L

Hd

052

002

0%

0Bz

Je 82
18
on—xuu

wnl
"l
9L
ot
(41’
a2l
sden3

fq '5+¢ 8
NOITMIW H3d Sidvg

85°2

GLel ~ serdudg J9jGM JO STBAYBUY TRITWAYD

YD WYHS3H 1Y WIATH SNANT

Z9°z

oz

no'z

oLz

4

as*

0%’

ar’

g9*

03°

1144

"0s

© WL W34 SiN3VAINRIIINL

gi*

oz*

LT

(1%

™

g96't
13-

094

fpoM

£03

b

A

119

os'

ge’

on*

1

L

ac-l

06*

oy

1] 9

06"

o't

Gy

pst
oyl
bZ°t
06"

ou*l

o8t

L

g
ang

14
3%

42
Bny

£i
Aoy

9t
qes

usg

L&Y 5]



CORSAND RIVCA NEAR KARORA - 1975

Loecation Latitude 34%53t, Llongitude T2947%Y, 1V 135 7 miles
from the confluence with Indus orn Khawel Khein- Suesham

. Roade

Mean daily discharges gvai.ozgbles weiai .
by Surface Watsr Hydrology Project Wandoe

Extremes Maximum disdharqge cbserved _u‘iu; Lhie
on 18 Augdsl {(gauge height 13.20). Minimum
125 cusecs on 27, 25 Jane

Gauge Stalf gauge fixed at sbout 60 Tegt upstream of
way site and read from 0B00 teo 1600 howurs daily s
flows and on hourly basis for 24 hours during the erAJ

TeT«a75 to 30.9.75. Gauge set to arbitrary datum.

Measurements Sixty four discharge measurements were MaCe SULing
the year by current meter using 0.2, 0.3 ar U.5 methodu.
Fourty nine sets of sediment gamplcq were taken Dy dspih
integration method using 0=48 while wading and D~47 Ln nigh
flows. Eleven of these waerc analyesd for particle gize gisc-
ribution and the rest feor total concentretion. Five sorlace
c ompzaci Lion.

v
samples were colleclted and anglvsed for nemicat o

e

Datarmxnatmon of discharoe HRating table dated 19. 1278 bzono on
-4 puservations during 1275 were used with shift aﬁJUbamants
to compute mean daily disgharges.

Remarks Record good.
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2,870
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3,020
1, 848
1,370,
5390
370
300
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1,260
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GORBAND RIVER NEAR KARORA

Cischarge in cusecs foar year

Jul

526
5573
500
1,110
*BE9
1,310
548
#6356
537
500
5G5
520
26T 2
*578

1,220

*1,540
986
732

*560
666
608
965

1, 280
*B55
*744

636
757

970
1,110
841
*572

804
3.28
3.78

49,400

« 559

B. 46

111,000

Sep

90
566
£78
&08
894
*1, 190
*9748
*B27
720
S22
696
*648
597
570
*575

6&1¢
537
495
531
526

%480
460
440
411
407
510

510

470
430
420

e o

. 616
2.51
2. 81

36,700

Maximum day

6,870

Oct
47

Y

*

g%}

*

R AV R R PENATE
S B
R IR RS2 I IR UL WY, IR

wd o3 B

A%y

264
#2254
239
242
242
*2 39
236
218
221
224

294

1.21
1.39
18,200

1975
Noy

221
218
215
*242
206

215
714
*274
227
221
*212
206
200
*198
192

17
179
179
*177
174
174
%170
161
165
*159
152
150
142
*148
146

207
g.84
.94

12,300

Minimum day

59

Dec
18%
174
174
172
#2060
200
184
* 174
172
163

*152
150
152
161
163

i61
*15%
156
154
*150
159
156
*152
152
154

*156
146
*140
138
138
134
161
0.66
0.76
9,870

125



60 EDRBAND RIVER NEAR KARORA

Sﬁspended spdiment concentration - 1975

1975 Discharge Temp. of Total PPM Percent
Date in cusecs watar %F by weight Sand Silt Clay
17 June 726 69 39
18 Jun 732 70 68
12 Jdun 778 68 93
20° Jun 750 . &0 o 50
24 Jun 537 58 - .40
25 Jun 553 - &9 109
26 Jun £72 68 65
28 Jun 508 .62 .. 252
8 Jul - B26 &0 25
13 Jul 590 70 : 81
16 Jul 1,180 €2 2,800 70 24 -6
19 Jul 19 64 77 -
24 Jul 829 62 5,110 64 25 11
25 Jul 890 &5 6,700 27 45 28
31 Jul 478 82 2,200 61 32 7
6 Aug 1,400 65 63
B Aug 771 78 3,400 73 14 13
11 Aug 575 71 C 67
12 Aug 1,050 74 4,600 60 26 14
23 Aug 2,380 70 ’ 28
26 Aug 1,130 70 ) 133
& Sep 1,100 66 . 2,000 63 = 26 11
7 Sep 1,180 64 30,540 54 40 6
8 Sep 799 70 + «3,200 69 25 6
12 Sap 642 72 . 1,610 B4 13 6
15 Sep - 553 71 2,200 72 18 10
21 Sep 480 , 64 122
28 Sep 470 64 40
2 Dct 363 76 30
'S 0ot 343 75 50
13 Oct 295 ) 61 54
17 Oct 281 - 63 50
19 Oct 389 . 60 76
23 Gct 242 58 53

27 Oct 236 59 62



GORBAND RIVER NEAR KARORA 61

Suspended sediment csoncentration - 1975

1975 ‘Discharge Temp. of TJTotal PPM Rarcant
Data in cusecs Watar ®F by weight Sand S5ilt Clay
4 Nov 212 54 23

8 Nov 267 53 45

11 Nov 200 52 Ly

14 Nov 197 56 25

19 Nov 177 49 53

22 Nav 172 .48 55

25 Nov 156 48 22

29 Nov 148 47 20

5 Dec 206 42 30

B Dec 174 48 76

11 DsC 152 49 148

20 Dpec 150 47 &0

23 Dec 154 48 -110

26 Dec 42 47 63

Note s Sand is all sizes above D.0625 mm.
: 5ilt is ell sizes betwesn D.D625 and 0.0055 mm.
Clay is gll sizes smaller than 0.0053 mm.
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BRANDU RIVER NEAR DAGGAR -~ 1975 a2

Location Latitude 34929%, {ongitude 72%2%%', pn right
ank about 2 furlong downsirsam from bridge on Swakb
Daggar ~ Pir Baba Road.

Drainage grea 231 sguare milss.

Record available Mean daily discharge record from January
197U to date by Surface Water Hydrology Project, WASID,
WAPDA. Gauge height record from September 196% to date
with périodic gischarge measurements started from Sepl-
embar 19&9. :

Auerage discharge 122 cusecs (63,100 acre feel per ysar or
‘ .16 inches runoff per year). Average taken for 6 years
from 1970 to 1975,

Extremes_'ﬂaximum discharge observed during the year B,280
cusecs on 2 August (gauge height B.96 feet); minimum
daily discharge 42 cusecs on 12,13 May, 16 to 19 Junz.

1970~75: Maximum discharge observed 12,000 cusecs on
Ist Septembesr 1970 {gauge height 8.15 feet); HMinimum
daily discharge 33 cusecs on 2 June 1971%.

Laugs Staif gaugé_féad to hupdredtn ot a foat at one héur
. interval for whoele day throughout the yaar. Gauge sat
to arbitrary datum.

Measuremants Seventy one discharge measurements werse made
during the year by current meter using 0.2 and 0.8 depth
method by wading at iow stages and from Cableway at
medium and high stages. Fifty nine sets of sedimeni samp-=
les wexre takan by depth integration method using D-48
sampler while wading. Tan of these were agnalysed far
particle size distribution and rest for total concesnt-~
‘ration. Eight Surface semples were collected and analysed
for chemical composition. ' ,

béterminatisn of discharg&_ Rating déﬁéd 23.7.74 was used
T witﬂjshi?t adiustmerits to compute mean daily discharge.

Hemarks TFevord fgir. This is a flood warning station for
% Tarbele Dame - e ; ' oA



64 BRANDU RIVEK NEAR DAGGAR

Discharge in cusecs for year 1975

Date Jan Feb Mar Apr May Jun
1 55 51 122 108 &7 . 51
2. 55 s0 114 109 67 - 50

-3 -85 . 50 110 407 . .63 51

C - 54 *49 #4110 101 . &3 *53
5 54 58 108 - 105 R - 56
1Y 52 66 101 #4106 .59 52
7 52 *7 2 89 108 . 55 *#519
8 #52 81 - BO 103 52 . 49

9 *52 8% - ¢ T4 g8 48 48

10 51 79 *72 91 a5 47

11 51 75 105 B7. 43 *48

12 - <50 76 95 o o=B6 - *42 47

13 - 50 101 - 84 B85 42 *45

14 ' ‘50 g5 81 79 - v =47 - 43

15 . 50 .. 89 78 .76 47 43

16 : 51 © o83 77 ' 74 99 *42

17 50 79 74 72z 428 42

18 50 =77 & 67 *63 42

19 49 79 . T 64 *65 i 42

20 a9 B : 11 ®59 63 62 - %56

21 49 Bt 71 61 60 49

22, .. -850 . B2 - 523 . .. 59 S?7 - 46

23 ) *50 *gaz 365 -1 55 - w52

24 49 - 82 245 ‘#59 .54 49

25 ., . 49 8z 174 - 120, L 52 45

26 : 49 e B2 “154° B84 ) 49 45

27 49 : 81 14u2 103 : 51 49

28 - a% 102 - 138 B6 49 ‘56

- 29 49 L 420 76 *48 #99

30 52 - 117 70 51 T4

31 53 -—— 110 - 50 -

Cs/mi .22 .33 «55 « 37 .25 .22

In ~.. 25 ) - 35 .63 .41 . «29 - 25

Ac.ft. 3,130 4,260 7,800 5,090 3,550 . 3,02
1975 Years Mean 108 Cs/sqg mi .47 Inches 6.35
Note 3 * Discharge measurement made an thies day.



- BGRANDU RIVER NMEAR DAGSAR =
Dischargye in cusecs for year 1975

Date Jul: Auyg Ssp Oct © fNov Dec
1 7T 6 - g7 95 95 #7130
2 ®193 80 85 g2 95 .- 119
3 <L *GHE *584 91 7% 107
4 40y 503 156 ST %9 .95 106
) *147 w944 338 . %0 96 115
S B4 -148 196 - | 97 1739
7 69 119 210 - 91 - #1130 141
3 53 1007 *126 , g9 123 98
g *7 1 *54 124 839 B % i 97
10 53 87 3156 89 106 95
11 51 84 #1390 a9 *103 ©.95
12 48 : 94 131 88 183 96
13 71 #5582 ‘24 Bg 405 94
14 *62 153 124 87 105 92
15 &1 170 %129 . #B5 . 105 94
16 57 182 #1167 BS 106 54
17 58 136 162 85 . 107 92
18 54 *UE2 #1450 85 108 *9 ]
19 ®79 497 134 »37 . 109 92
20 64 *2,830 . 44% 95 - 407 51
21 62 622 440 sz . 403 91
22 56 184 139 91 99 S0
23 =49 147 - #7131 91 97 *90
24 119 142 119 92 25 S0
25 ' 53 123 140 %54 90 a9
26 - 51 111 »105 95 . %90 90
27 ®46 106 . 107 54 ‘o Bg 89
28 *#59 100 - ‘107 95 - BB *B59
z9 ®7 5 *95 ~oquz2 54 *90 87
30 s 89 g8 95 37 ‘87
31 . 72 *88a - 95 . - . B7
Maan 63 314 ; 159 g1 7 101 95
Cs/mi .36 1.36 .69 .39 .44 .42
in .41 1.57 .77 LG5 .49 . 4B
Ac.ft. 5,100 19,300 9,480 ° 5,590 - 5,030 5,920

17 pcrae=-feat. 78,270 Maximum déy 2,830 Hinimum day A2



66 ‘BRANDU RIVER NEAR DAGGAR

Suspended ssdiment concentration - 1975
1975 Discharge Temp. of Total PPM Percent
Date in cusecs Mater SF by wsight Sand Silt Cliay
19 Jan 52.4 : 33
18 fFeb 78 60 25
2 Feb 52 &0 57
4 Mar 113 50 100
10 Mar 70.8 &2 24
20 Mar 69 . 68 40
6 Apr 408 63 52
12 Apr (213 64 23
24 Apr 57 79 S8
5 May o4 Té 37
12 May 42 75 3
19 May 65 76 a9.
23 May 80 27
30 May 50.6 38
4 Jun 56.2 39
11 JdJun _ 50.6 75 47
13 Jun , 43.5 79 59
18 Jun . 41.5 88 . " 68
20 Jun 73.5 80 1,790 3 63 34
23 Jdun 43.5 T4 : 58
26 Jun 45 B0 : 35
2% Jun 215 6D - 7,130 6 . T4 20
2 Jul 136 80 7,450 29 59 21
5 Jul 115 83 s 133
9 Jul 51.8 70 ] 200
14 3dul 60.2 &8 128
19 Jul : 60,2 70 6,210 3 71 26
23 Juil 49.4 72 107
27 Jul 46 80 144
28 Jul T4 &7
29 Jul o 7543 72 47 ’
3 Aug 1,290 63 5,620 8,0 a2 - 30
5 Aug 2,210 73 5,630 3 79 18
3 fAug 97 80 70
13 Aug g30 70 2,400 25 683 12
18 Aug 730 72 4,000 39 54 7
20 Aug 4,860 4,620 38 50 12
29 Aug 115 79 80
31 Aug 88 79 154

3 Sep 1,620 7,000 15 56 29



1975
Date

11
15
18
23
26
15

25

11
12
26

1@
18
23

8-

Note ¢ Sand is all eizaé abuué D.D&25 mma

Sep
Sep
Sep
5ep
Sep

Ssp
gct
Oct
Oct
Cct

Nav
Nov
Nov
Nov
Dec

Dec
Dec
Dec
Dec

BRANOU RIVER NEAR DAGGAR

Suspended sediment concsntration - 1975
Discharge Temp. of Total PPM
in cusecs Water ®F by weight Sand

100 146
129 140
125 50
136 37
131 sQ
105 &0
g0 31
B& 30
106 50
24 50
190 63 34
1085 70 36
110 70 22
90 65 37
56.2 &0 5%
95 62 71
22 &6 64
38 50 72
88 65 5B

Percent
Silt

&7

Clay

-5ilt is all sizes between 0,0625 mm and G.0055 mm.
Clay is all) sizes smaller than 0.0055 mm,
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SIRAN RIVER NEAS PHULRA -~ 1375 69

Location Latitude 34%20*, Longitude 73%05%, on right
ank 3 miles from Phulra viliege, the site apprcach-
able from Mansehra - Oghi Road.

Dreinage area 40B csgquare miles.

Record available Mean daily alccharge record From January
1969 to date by Surface Water Hydrolegy Preject, WASID,
WAPDA. Periodic discharge measurements started from
. September 1968. o :

Average discharge 559 cusecs pser year {405,000 runoff in
acre foet per ysar. 18.617 Runoff in inches per year ).
Average taken for six years fraom 1970 tao 1975.

ExttemeL Maximum dlscharge observed during the year 18,400
cusecs on 13 August (gauge height 26.25 feet); minimum
- daily dlscharge 132 cusecs on 5 and 6 January 1975,

' 1970-75% Maximum discharge observeéd 25,500 cidsecs on 1.
~ Seoptember 1970 (gauge height 32.50 Faet), minimum daily
l#idlscharge 132 cusecs on S5 and & 3anuary‘75 "

Gau e Enamellad platao fixed in steps and read at one hour
interval for theswhole day throughout the ysar. Zero
R.L. of gauge as per lewvelling in January 1969 is 2274. 78
feet above mean sea lavel."

ﬁeasuremants Seventy six discharge measursment uere made

during the year by current meter using 0.2 and 0.8 or O.6
dapth method. Low flow mesasurements were made by wading

- and high flow measurements were made from the cableway

- 150 feet upstream of that-gauge. Sixty nins sets of sedi-

- mant pamples were taken by depth integration method using

" DH~48 sampler while wading and D-49 sampler from the cabl-

. gwaysa:- gh;rty five of these were analysed fdr particle size
distribution and rsst for-total comcentration. Twelve
Surface samplas vere cnllected and. analysed for chemical
cnmpus;tlnn. L

Determznation of dlschaggg The channel has a unetable bed
~Iiable to shifting. The stage discharge relation is cont-
rolled by channel charscteristics: 'Rating table dated
" 30.3.771 was applied to mean daily gauge heights to computs
mean daily discharges with shift adjustments where indicated
by the perludlc measurements. B )

Ramarks Racard fair as the high flow observations were nut made
properliy. This is a flood warning station 'for Tarbela Dam.



70 » . SIRAN RIVER NEAR PHULRA

pPischarge in cusecs for year 1975

Date Jan Feh Mar Apr May Jun
1 . 167 328 947 953 941 817
2" 167 262 559 #*1,040 854 546
3 C 152 215 #*505 1,120 838 612
4 138 199 ‘4,390 1,110 #1,030 - 582
5 *#132 236 1,280 953 - 997 #6511
6 -432 272 808 1,020 854 556
7 143 . 248 667 1,040 721 487
8 156 333 612 917 688 442
9 . *163 673 592 Bag - 717 413
10 156 *499 589 . 736 743 454
B 5 R 152 07 #5922 677 702 454
12 . 159 333 752 677 717 ®#433
13 165 1,700 572 . 663 724 . #380
14 *156 1,000 569 T =36 724 385
15 148 *556 565 602 740 415
16 181 517 559 636 1,340 427
17 191 490 546 713 1,740 . 407
18 173 - 475 . 553 - B16 - 1,22 393
19 173 433 - 565 . =854 #9675 *377
20 171 404 . 592 816 781 410
21 159 380 *582 905 743 442
22 183 351 1,.05D T 937 643 - - Yo
23 197 357 2,550 937 606 305
24 *181 370 1,910 1,040 ' 626 225
25 - 159 *#390 - 1,220 2,090 &£09 . #232
26 © 159 421 981 *2,530 *569 228
27 147 430 . %917 2,070 559 195
- 28 - 140 %, 140 BBY 1,440 569 . 219
29 152 ——— 873 1,630 . 592 534
30 193 ——— 917 1,050 592 737
39 313 emee- 945 = eee—- 546 ———
Mean 1686 . 479 870 1,050 196 429
Cs/mi_ 41 . 1.17 7 2,13 .0 2.57 .- 195 1.05
in . a7 T.22 2.46 2.87 2.25 1.17

Rc-ft. 10,200 26,600 53,500 62,500 48,900 25,500
1975 Years Mean ~ 708 . Cs/sq mi 1.73  Inches 23.5&
Note 3 * Discharge measurement made on this day.



SIRAN RIVER NEAR ‘PHULRA 71

Discharge in cusecs for year 1%75

Dates Jul Aug Ssp . Oct Nov ‘Dec
1 *#502 487 %977 424 #4195 232

2 415 *451 939 413 197 344

> 401 *3,010 *1,650° 399 - 195 279

4 510 *5,190 993 399 195 | - #2257

5 *349 *4,780 1,020 *283 185 w262

) 445 *1,590 *q,160 70 181 385

7 367  #3,400 1,070 362 223 354

8 296 1,420 941 367 362 . 296

9 *436 1,080 873 359 265 274
10 349 SeB81 #1,060 385 248 262
11 293 ‘781 - 881 388 228 255
32 ®494 - #1,860 774 37D 219 257
13 #3,140  »4,790 699 349 #2095 . 250
14 “#1,820 1,370 *612 331 - 219 v 245
15 1,260 1,130  *#1,170 . 318 219 - 239
16 1,230 *2,510 : 721 *#310 223 - 236
17 *1, 500 *2,590 797 298 223 2326
18 691 *3,960 *626 "3D3 223 234
19 517  #2,360 559 298 221 228
" 20 *478. 6,510 6186 303 209 221
21 *991 *3,550 517 286 : 231 297
22 562  #4,030 »524 265 215 - 219
.23 . 763 2,900 4593 255 211 215
.24 #7,250 2,090 L w472 25D 211 223
25 670 1,650 ‘ 48] 23y 205 - 230
26 612 1,470 472 225 201 267
27 507 #*1, 320 487 219 205 269
28 *1,480 *1,890 *#581 21% 201 253
29 4,380 1,300 6481 285 197 *268
30 T 762 1,120 439 ®211 R A | 232
31 572 1,050 - 199 D —— *247
Mean 827 2,290 .76 21> 216 - 256
‘Ls/mi . 2.03 - 5.6% 1.88 LT .53 &3
“In L. 2.34 6. 47 2.10 .88 .59 .72

Ac-ft. 58,900 143,000 45,700 19,200 12,980 15,700
M.Acre~faat. .513 Maximum day 6,510 Minimum dey 132



72 SIRAN RIVER NEAR PHULRA

Suspended scdiment concentration -~ 1975

1375 Discharge Tewmp. of Total PPM Percent
Date in cusecs Water °F . by weight Sand 5ilt . {day

25 Feb 434 55
3 Mar - 511 57 ’

11 Mar a8&1 4 164.

21 Mar 572 55 : o7

27 Mar ) a97 & d : 55

2 aor 1,090 .60 165

14 Apr 602 69 - it

19 Apr 838 60 112 ) S

26 Apr 2,780 55 4,940 39 7 56 -5
4 May €50 66 154 :

19 May 925 5 176

26 May 565 76 66 - ‘ n
25 dun 819 5 43,0000 . " 4 T B3 “q3
12 3Jun 448 73 . 1047 ek ~
1% Jun 359 g vt 117

19 3dun . 336 , 75 L 89 - , =
25 3un . 249 - TR o .
1.3Jul ‘ 416 66 - 335 P o
5 Jul 1,050 &6 3,650 16 . 66 18
‘9 Jul . 549 . 76 - 997 2 | a5 53

42 Jul . oT62 oo7a 448 . - o .

13 Jul 1,900 75 T 5,450 7. 4% 46 “'g
13 Jul 1,670 T4 L 1,%40.. 0 300 0 49 21
17 Jul 1,430 70 - 4,870 7 4 7 19

20 Jul - S - & B 1170 : .
24 Jul 1,680 71 . .43,400 0 1z 5 23
24 Jul 1,690 S T4 21,200 &0 82 waa
28 Jul - -1,160 P /S 1,300 . 1 43 .53 34
-2 Aug L 490 . 81 300 '
3 Aug 1,290 75 . 2,570
& Aug Lh,&70 0 74 12,100
.4 Aug L. 3,490 - 75 5,540
5 .Aug - by 360 75 4,660
6 Aug 2,050 75 1,880

38
35

)
-

e

43 25
43 L 24
71 0 12
.50 . 16

ey
N £ md 1 =]



SIRAN RIVER NEAR PHULRA 73

Suspended sediment concentration - §975

1975 Discharge Temp. of Toiel PPM Percent
Date in cusecs Water *F by weight Sand Silt Clay
7 Aug 3,110 75 10,900 5 73 22
10 Aug 929 79 1,740 5 56 39
12 Aug 3,920 79 2,940 19 &0 21
13 Aug 3,630 75 11,200 9 53 38
16 aAug 2,060 . 74 7,830 11 59 30
17 Aug 4,060 73 4,450 26 62 12
18 Aug 4,600 74 17,700 23 61 16
19 Aug 1,280 81 2,050 20 &3 17
21 Aug 3,760 69 3,200 45 37 18
22 fAug 4,B50 70 20,700 T 26 51 23
23 Aug 2,800 69 3,560 30 55 15
27 Aug 1,370 68 1,030 21 35 44
28 Aug 2,050 - 70 - 16,300 =3 66 29
1. Sep 1,010 75 1,710 18 87 35
3 Sep 1,630 70 $,430 13 =~ 56 31
6 Sep 1,120 72 - 1,470 32 5B 10
18 Sep . 1,200 71 3,310 20 62 18
14 Sep 612 T4 765 g 35 27
15 Sep 2,170 72 T 3,260 29 33 38
18 Sep 640 3 271
22 Sap 549 67 239
24 Sep 481 76 221
28 Sep S43 . 63 - 150
5 Dct 380 77 123
16 Gct - 296 &8 ‘ . 46
30 bBoct . 213 62 - 20
1 Nov 197 55 56
B oNew o 413 : 60 : 150
13 Mov 205 50 23
21 Now 211 - 51 33
4 Pac - 25T . : 55 30
B Dec .. 253 52 , - 33
29 Dec .. 243 . 42 S4

31 Dec T219 a9 70

3§tb;lf}53hd is'all‘sizas above 9.0625 mm.
L “Bilt is all sizes bstween 0.0625% mm and 0.0055 mm.
_:@;ay;ia gii:sizss*saa@lsz than 0.0055 mm.
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CHITRAL RIVER AT CHITRAL - 1975 75

Location Latitude 35950', Longitude 71%8', on left bank
Just downstream fram the suspension brldge, niearly
half a mile from Chitral.

Drainage area 4,400 square miles.

Records availdgble Oischarge record by Surface Water Hydro-
ogy Project, WASID, WAPDA from August 1963. Gauge
height only, at times Prom January 1960 to October 1963
by P. H.D' B&RO B )

Average discharge 9, 350 cusecs (6,820,000 acre fset per
year or gﬁ v7 inchas runoff per year). Average taken
for 11 years from 1964 to 1967 and 1969 to 1975.

- Extremss Haximum discharge observed during the year 35,600
cusecs an 21 Auguat gaugs height 14.44 feet); mlnimum
daily di{scharges 1,930 cusecs on 7 March.

1964-678 69-75: Maximum discharge 56,000 cueacs an 16
July 1973: minimum daily discharge 1,640 cusecs on 10
March 1964.

ggggg ‘Mire weight gauge inatalled in October 1969, ptzor to
this staff gauge fixed on pillars on left bank downstrsam
of the bridge and set to grbitrary datum wes used. Gauge
regd from 0800 to 1600 hours daily during low flow and
more: oft.n duriﬂg floads, v

Haasurém nta Fifty aix dlschatga maasuromanta were made during
EEO year using 0.2 and Q«8, depth method from bridges Thirty

~three ssts of sediment asamples were taken by depth intaeg-
ration method ugtng D=49 sempler. Twaenty gf these were

enalysed for particle aize distzibution and the rest for
tota& cuncant:atian. - -

-

at: Lon mrge :fha cohtral Ffor this station is a

e %3 T shifts nearly. Qantinuuualy. Ratiag
tabls dnted 4.6,?& based am wire wmeight gauge was used
from 1.1:75 to 14.10.75; and rating table: dated 5+2.75 used
.from 15.10.75 to date. Dipchargss wers computed by applying
‘daily mean gauge heights to abo¥® rating with shift adjust-
'a-nta as 1ndicat-d necaséary by the measurémentsge: -

ﬂg!ggsg Rccord fair.




76 CHITRAL RIVER AT CGHITRAL

Dlscharge in

Date.. & Jan . Feb
2,470 2,100
2,490  2,14U

_ 2,460 . 2,250
e 2.:4‘43 '2116‘{3
2,460 2,180

2,470 2,200
#2460 T 1Zy160
2,420, - 2;440 o
2,360 2,100 30 - _ .

2,340 2,120 . 2,000 7 ,,04n L 16T T g,

11 . C2,398- 2,120 2,020 - 2;810 4,230 L;Jﬂftiﬂh

DUE~I0 WE WN

Nz 2,310 02,1600 325Q3ﬂri;?§863 3 a;zﬁhgﬁefa,auﬂ”
13 . -2 2,330 _*2 e9G . TZ2,.030 < 2,7907 4, 880G *1,,au&

I L ‘;Z,BTU“*‘ 2,130 i *2,038.; é2w7GB~.»:f19bB 244, 800
15 2,300 0 2, 100 . 2,058 .51 2,840 .. 7,640 . 48,200

16 2,300 - 2,160 2,070 2,920 *15,3&5 '—a?UG
17 . 2,330 2,190 2,060 . 3,100 . 6,290 27,600

1B - *2,280  U27470~ -y 278687 3;? ‘?; §“f33'. L¥,.TOR
SRR 1 A 2, 280 2 190 ©o2,180 }, P a?a 23,140
4 ;“f 24?50 o 22000 2% 136 ::E,Juﬂ

2% 2,280 2, fea N Q?Q
.22 2,260 «2:430 - “3%¥290
<23 Lo %2360 7. 23340 2 230
Pn 24e 25250 2,%69 : rzgo o
2225 '_2”220 i;aaizae’
21680 ~2;230 ; 5. 559
T 2,090 . 2,308 %3 F7TB7E 97, 305

: 2,390 35,7707 11,000 2.

3 FAE 8. 32,3085 %A2, 380

-

ek, nlu
=021 5100

E ,;i‘.‘

”ne;fttkg'a44§~;,é” al31. .0 5,418
1975 Yemr: Mean 9, Cs/sq mi 2.21
Note : * Discharge measurement made on ihl )
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Ce/mi

Diecha;éei;ﬁiéusécs'féf year
sep . -

i 173 o
16, 700

21,600
21,300

22,100

»23,400
23,780

23,100
122,608
22,800
23,500

24,200

25,500

28,608

*30 400

- 3p,300

- 29, 200

*29, 100_
28,600

28 300

28 300
'?28»500

#28,600
#28,800
128,800

. 275,300

T 27,308

28,600

#28,700
29,bDB: -
;25 400"

27,3000
*26,300

‘26,600
6.D4
6.96
1e63

CHITRAL RIVER AT CHITRAL

Aug

27,500
29,500
>0, 400
34,000
*31,433

30,700

29,900
*29, 000

28,900

29,400
30,000

.30,600

*31,900-
32,300 -
32, 700'<

32, 700

*32,900
33,300
*+33.700
33,800

33, oog

29, 708"
*#26,300"
24,396‘
24, 1ﬂ9

24,50&"
*#22,600
20,100 -

17,900

16,400
*165508*

28,300°

7-&2

174

703

16,200
17,400

*18, 000
17,900

" 18,000
17.700 -
16, 200

16, 000

15,900
"#16, 000
16,100
15,600

15,600
#15,700
15,700
15,700
15,300

14, 300
*43,100
11,600
10 400

9,660
*9,418

8,870

7,770
7,520

ey - —a a

Je26

« 853

15,700

8 Y 593 e

7,390

6,B00D -

6,890
6,800

6,620
6,590

&,490

6,390 .
6,290
6,230

5,820
5,900

5,260
%5, 360

5,390 -

5,240
5,170 -

5,070
4,900
4,810

4,790
4,660
4,460

4, 5“0 s
4, 43‘0_ o .

4,460

4,280

-#q,2560

5,460
1. 24
1.43
<3386

1975
Oct

. Nov
4,260

4,280 -
T, 4,300
45100

‘4,020 -

’5*3 930

3,920
3,930

3,880
! 3’ BQD
~ 3,860

3,900
3,880

1=*3 860"

- 3,790
3,790

35650;;
03,130

3,530
3,530

_ #3,510 f
T 3,480 °

'3, 500"
‘3 #60

f};a1e )

3,410

3,390
%3,330

© 3,790

0, 86

0.96
225"

77

Dec

3,320
3,370
3,360
3,320
3,340

3,270

3,260
 %3,240
1”3 200

3,210

3,260
3,210
‘3,240
3,200
3,170

3,130
. %3,130
5,130
‘3,080
3,090

.3,100
‘3,130
3,430
3,120

3,090
3,090

3,120

3,090
3,140
*3 B840

3 180
0.72

£20.83

Maximum day 33,800 Minimum day 1,930



78 CHITRAL RIVER AT CHITRAL

Suspended sediment concentration - 1975

1975 .Discharge Temp. of Total PPM . Pexcent
Dats in cusecs Water ®F- by weight Sand  Silt:'.-Clay

.7 Jan 3,010 LG22 29
22 Jan F-2,980 X 38 - R
38 jan 2,850 40 30
43 Feb - ..2,810 . = 44 - - S 13
22 Feb .. 2,810 o420 Y75

.2 Mar - .2,820 .46 - 82 .

14 Mar 2,740 - 44 - .. S8

31 Mar - 3,030 ' 56 - .. .. - 190 o

~+BApr . 3,540 - 50 - 1,760, 7 8.7 4B .43
10 Jul | 24,400 60 4, saa 56 26 18

43 Jul' 730,600 . 62 . T le,520 . 4@ 42 18
46 Jul .. 29;100 : 60 - 4, 63@ f?« 44 . 419 ’»«18
20 Jul . 28,800 - 58 4,549u o a7 . a4 9
21 Jul | 29,300 - _ 58 . 5,330 51 - . 245 4
.22 Jul 27,900 . 6D 4,640 62 31 7

.27 Jul ;;29 200 . - 68 - ‘5,740 i} 56 . .41 T3
31 Jul 26,300 - . 64 . 3,060 v 31 54 .15
5 Aug ';31.700 s . 58 6,000 - 44-. . 45 11
- 8 Aug 29,400 . | 58 T3y, 155 22~ . B2 G 26
13 Aug .. 32,800 .. 62 '7,540 ’ 44 37 19

3? Aug - 37,500 0 - . B6 ,8,0UG ‘T( aji«*f:&ﬂ ‘f17
49 Aug 34,500 _.: ; SB _;9,349 I VIO C 15
23 Aug 264500 ... .56  .79,708°.° .. 5% T34 9
2T .Aug 234500 o L 54 0 T 4,640 . 55 13p - 15

31 Aug - 16,500 . 60 - - 2,580 54 -0 33 43
4 Sep . 18,200 ... . 58 2,050 . . S L
.8 Sep 16,700 - 58 ... 4,000
“42 Sep 153900 [, 58. .. 8,650 -
17 Sep 15,900 . 58, -. 7,058 . k. S _
‘22 .8ep - -42,700 . - . 56 .. ... 46 . . L. ... -
ustap e ?1610 M_»;l_%“ 54 ot - 5ﬂ
2175 Dec N «;3’140 P a4a : a5 -
i3¢4:bec .~ . 3,040 . .- 40 , 33

WEE T ey g Do g #E SMm s L o gt . }

Note 3 Sand is all sizaes above 0.0625 mm. T
S§ilt is 8ll sizes between U.0625 mm and 0.0055 mm,
Clay is all sizes smaller than 00,0055 mm.



SWAT RIVER NEAR KALAM - 1975 7 79

Location Latitude 35%30%, Longitude 72%35', gn right bank
aboutl 2 milez downstream From Kalam.

.....

Dralnaga araa 78u square miles.

Recerds gvaxlabxe January 1967 to date bty Surface Water
Hydrology Preject, WASID, WAPDA. September 1958 io June
1262 by Hydroloqy Directorsie of Irrigation Department,
"Pushawars; Record from 1955 to 1958 by Malakand Division
‘af lrrigation Department.

Average discharqge 3,170 cusecs (2,300,000 acre feet per vear
, ~Oor 54.59 inches runoff per yaar) Average vaken for 1%
oY ears frnm 1961 ta 197;.r, .

Extrema* Hax*mum discharge observed durlﬂg tho year 10,400
"cusecs on 15 May {gauge fheight 14.50 feet); minimum
ﬁaxly dlscnarge 399 cusecs on 22,23, 24 Februaly.

1961-19?5 Maximum discharge 18,400 on 4 July (
:390&, ainimum da;ly discharge 293 cusecs an 9 February
196/.v B
Eaugg Staff gauge graduated and read. ta hurdredth af a Faot-
Gauge readings taken From 0500 to 1600 hours daily during
low Plow and more often during floods. Lauge cet tp
‘ ﬁana 28 datum Gchecked lﬂ 1968). i

eaaurumants; Thlrty dlsrharga maasuraments mere maJe durznq
e 8 ysar using 8.2 and U.8 and 0.6 depth method vrom car
L DY ovszhaad csblpuay near the gauga. Tweniy eight r*ﬁrt'-
.of sediment samples were taken by the depth intagration
mathod’uszng D=49 sampler from the cableway. All of these

~fﬁ¢ were arnglysad by “total goncentration. EighHt surfaco samples
"*%1w-mere—collectod;gnﬂ anaiysed for chemlcax cnmpo&ltlun.

far

Ratzng taﬁle dated’ 27.%.7% was used
L B 5, and rating table doled 1.6.76 was
o used ﬂ:ﬁp 27 5.?$ to date. Daily mean dischargyes ware
Jcompuked usingimbove rating table with shitt adJU$Lmﬂﬂtb
as xnd;natad macassary hy dxscharge meadurements.

: ¥
Remarks ﬂeca:d gaoda Frobablekdiurnal fluctuatlanu dux;ng
'551 ting ‘period ‘Have ot “been dafinad.




Notes * Discharge measuremsent made on this day.

a0 SWAT RIVER NEAR KALAM
Dischargs in cusécé for }ear 975 -

Date Jan Fab : Mar Apr May - Jun
1 465 429 AT g08 2,920 779,680
2 459 432 417 718 2 950 - - B,800
3 455 435 41% BT70. z,aﬁa - 8,250
4 450 538 411 . 928~ 3,090 .7,750
5 £50 438 Sy DB 9BB 3,020 7,950
& 453 a4 429 4,030 . 0 2,300 *5,6%0
7 50 444 399 1; 0850 2,160 8,930
3 4573 &4T *aqg"vn1;5&343@?242§8;M41a;1&ﬁ1
9 558 438 417 "V ty0e07 72,8200 9,030
10 453 441 414" 1,080 - 2,440 . 9,470
11 YA *438 411.  A,140 3,340 _..8,850
12 - a4 438 . .411 ‘1 1;mr‘. ;1943 8,800
1 " 459 429 485 952';' 5 "00 9,550
15 a4 43270 L6408 - 1,&2&- ) o,sen 11,700
16 455 429 411 1,180 16,100 -- 13,300
47 459 526 414 1,450 15,900 12,400

18 456 438 .. . 411 -.1,850 1} 393 12,699
19 . 456 . 435 438 2,140 . An_12“3ﬁam
20 . ‘450 . _,. 438 859 kzaa, ,42u‘ 17,100

21 444 438 - *45g Lu 1,§éu 7 Bon Y- 9,400
22 ®467 399 447  #2,170 7,363

23w 432 FBGG. i GBG '2;Q&G~r W,éﬂﬁmﬁ“‘

24 626 © 399 4464 - 2,080 7,820 7,

25 - 426 405 -‘4565¢:jz G§BA aa*nnuw 16,940

- 432 411 l;“raaa““ﬁé“ﬁaﬁ " @,220 . ..8,320

27 : U a1 826 pz,:mﬂ . 40,300

28 38 s 832, 840 #10, 300

29 441 - Sas f’ 8,750 10, 500

C 30 L 453 —— PN BQQ .9 ,2113 108,200,

=2 S a4t 5 — 532 T . - 5% e "_-ﬂ-"-’aﬁm

Mear - - /ana,» f"a29+' 3 aaaﬁ: :% 530 t'&§¢45&w‘49,590

:337%1 <58 =55 050 BT e 'B.Zﬁ'fﬂ~42.sa
In o e BB BT ;66agf&l2¥49 9525 3,60

Ac-ft. 27,600 23,800 27,300 91,000 396,000 565,000

1975 VYesr: Mean 3,480 ‘Ca/sg @i 446 znchea‘ P



SWAT RIVER NEAR KALAM

Discharge in cusecs Fnz yaar 1975

Datea o -Julk
At 9,010
z 8,980
3 2,470
4 92,600
s 8,590
&6 *7,260
7 7,220
8 8,210
9 8,690
10 8,850
11 -9,240
12 © 9,470
13 11,000
14 11,404
15 11,300
16 11,800
17 11, 20Q
18 9,890
19 9,660
20 g, 160
24 *9, 400
22 8,950
23 8,020
24 7,200
25 6,760
26 7,010
27 8,020 .
Z28 7,950
29 7,610
30 6, 300
31 *6,320

Maan 8,820
Ca/mi 11. 3%
In 13.04
Ac~-FLt.543,000

; Aug;
7,010

7,490
8,020
8,070
8,000

8,020

7,170

%5,830
6,710
6,670

6,920
7,060
7,840
8,950
9,010

8,620
#9,400
10,900
14,300
14,200

13,200
*9,500
6,690
64 F40
6,140

6,140
*5,630
5,190
4,990
4,530

7,890
10.12
11.67
485,000

'?;f’Sep

‘4,370
4,290
4,340

L 4,200

4,220

. 4,080

*3,870
03,690
‘3,510
3,210

'~ 3,030

2,930

**3,050

35120
- 2,980

3,290
.1 .35:090
L. ¥020

*3,110
;- 3y080

. 3,040

3,000
2,820
2,550

*2,190

-2,050

s 1 ’980

P 1’920

J§:1,720

1,460

o o~

3,100
.98
444

85,000

M.Acre-feat. 2.52 Maximum day

¥

16,100 Minimum day

Oct

1,510
1,550
1,520
1,490
1,470
1,430
1,420
1,380
1,370
1,360

1,340
1,330
1 9310

1,2B0"

1 270

4,270
1,270
. %,290

1,270

4,260
1, Zb0
2 2240
it £ 290
T, 170

1,130
#3,110
4,100
4,130
1,100
1,100

1,290
1.66
1.91

79,500

oy
1,100
1,090
15080
1,080
15080
1,080

1, 060 -
’ 982
976 -

970

940"

934

916
910 °
910

. 898"
C 892
L 868
.’J862'
CRyoE

81.

Dec

780
7560
758
~T50 -
730

“730”
Bl 7Y
*?50 '
. 7T40
735
730
- 705
690
T 675
665 .
© 655,
635~
. 638
616"
U 6@3x
AL
LBBEx
592
#5068
;6ﬂ¢”

592
. B84
.&Bu.
588
584

664
D.851
0.982

40,900

399



82 SWAT RIVER NEAR KALAM

Suspended sediment concentratign =« 1975

1975 Discharge Temp. of Total PPM Percent . . -
.Dats in cusecs Water °F ' by uweight Sand siit Clay
14 3an - 456 o Co 6
22 Jan 444 S co 7
11 feb S 438 39 L. 59
8 Mar 414 .. - 40 . 102
21 Mar ;453 . 39 .. 24
22 Mar ‘2,490 o 82 ok 281
8. ‘May 2,260 . 45 - 32
27 May 8,120 - aB e 41
6 .Jun 8,%60 .50 . 32
13-pun 74840 .. 52 . .51
28 Jun 9,630 - . 52 e 161
6 Jul 6,830 .. .54 . 192
10 3ul 8,350 . 54 . 138
21 Jul 8,880 .52 .. B4
34 Jul 5,920 - 52 - .78
17 Aug 9,060 56 ° ... 94
22 Aug 8,510 56 e 79
27 Aug 5,400 55 L 32
7:-8ap 3,690 .- 55 - & |
13 Sep 3,000 - G4 - 66
19 Sep 3,050 54 12
25 Sap ‘25030 O 50 27
15:0ct 3,250 .50 Y 39
27 ‘Oct 4,100 49 L e
12 -Nov 228 .- 48 - .24
26 ‘Now - 'B32 ‘ 48 T 22
B Dec 750 4% : 40
24 ‘Dec . 6D4 - co - 63

Note : Sand @é'all siiaé above 0.0625 mm.
Silt ie 2ll sizes between 0.0625 mm and 08,0055 om.
Clay is all sizes smallsr than 0.0055 mm.



B8

z o 6t o%l o8 reL  0st CTANE TR N A ac
z* o ' oLl 09 A glrl elnl , 0zt Bt Wt o e
£ o b'e o0z 9kl 'z 952 ﬁp I m«.
v 0 e oot 2 wt vl STANE TANNE | & n L dy
v 0 'L o6 I$ CTO T CTA TERR T4 o _ Py
e o &L oot " TRTR ) 0 ezt w8 W
¢ 0 LRI ozt e 0¢z P €' o oer
z* o 8 o 9¢1 vz oz oet 6t %t m.ﬂ.,
geng " | , PRRER o
1/eu JBsz  Aasa g 84 g1s suojug svoryy 4 foN o5 130 fow . fgn oy -
ws  fpaosey g %;% NOTTIIH Mid Sludd Tt . : WLt ¥ ﬂzﬁg_g&dg

Gigl - euTduBs Jajem Jo SYSATRUY (RITEEUD

WYY HYIN HINIY LUMg



Blank page retained for pagination



SWAT RIVER AT CHAKDARA ~ 1975 85

Location Latitude 34%3B', Longitude 72%02%, on downstream
railing of Chakdare Bridge near left bank, -and 4 miles
upatraam from Ame"dara Headworks of Upper Swat Canal.

gg&naga a:ea 2, 230 aqpare miles.

.av’ilabls Diacharge ‘record November 1960 ta date
~ Dy Suxfacs Watsr Hydrologpy Project, WASID, WAPDA. .
‘Gauge heights Decsmbaer 1958 to June 1962 by Hydrology
fDiractorata of Irrigation and Power Department, Pesh-
. awar. ‘Record based on estimated discharges September 1911
- v to tiabe with coms. pariode missing by Halakand Division
. ,»af Irrigat&nn Dapartmant. : i

vesage digcharge 6, 220 cusecs (4, 510 080 acre feet or 3,785
incﬁes runofF per year).: Avaraga taknn for 15 ysars
- from 1961 to 1975. _

Exﬁramas Haximum dischargs observed during the .yaar 32,000
- eusecs on_16 May (gauge: height 7,50 feet); minimum daily
discharge 926 cusecs on 26,27 Danuary 1975.

1961~ 19751 Maximum .discharge observed 35,400 cusecs on
‘37 Jul 19686; minrmum daily discharga 708 cueaecs on 27
February 1263, o

Qauga Wire welght gauga rsad to 0.01 foot from OBOO to 1600
hours «daily during low flow and wore often during floods
Snuge set.’ to 2238.55 datum (chacked in 1969). Check bar
&n farwurd paaiticn 28.80. oo

Ho:suramenta Thlrty ?iva d;schargs maaauramnnts were made
yring the yeaz b ourrent meter using 0.2 and 0.8 daepth
mgtho frnm Chakdara Bridge. Thirty three sats of sediment
o eamp*eﬁ aera taken by the depth integration method using
oo DrG9 snmpksr from’ the bridge. Threse of thess were analysed by
. Particle size distribution and the rsst for total concentrat-
.. 3an method. Eight aurface memples ware collected and nnalylcd
mfor chamical compoaition.

n;t:mg t-uzs dated 21.7.1976 was used to

., computy aiasgws oM Te¥.75 to 15.5.75 and rating tablo
Mau 4,172 used from 16.5.75 to 31.12,7S. .

R args Racqrd gooﬂ.‘




86 EWAT RIVER AT CHAKDARA
Discharge in cusecs Por ysar 1975 |
pé}fp‘ Jah Feb Mar- Apr May Jun
"1 1 210 1,020 1,750 3,670 9,540 46,800
2- ,17o, 982 1,490 9,400 17,600
C 3 4,120 - ’936- ;;390 -9, 130~-n15,eau
&4 % ¥ i890 . 9%y 13,911 2 9, 3780 -
-2 1 y 050 19238 - 34650n : ‘“5}319 q
6. 1,B1D . 1,360 2,650 " 2+270
B B B 040 ;,250 -1,999 6,500
B Utv.-q,B58¢ ikd TEnn: 528 . 65248
9 *on qfpqor L438A0S ,%éa , 6,760
10 %998 1,280 1 390, 6,918 %
11 - 998 1,260 1,920 " 7,670 n13 900
12 . 990 1,250 1,740 75988 . 14,100
13 982 1,670 1,560 9,830 13%700
14 974 . 1,630 -1;5t10 §1a 600 15,600
15 - 966 : ' 1,420 " 1,500 “12,800 17,400
16 . 1,040 -1 4,340  -1,56D ' 30,500 - 48,900
AT 4,020 ”_*1 258 - ;470 zi,ona '20, 200
18 S#GB2 1y228 " 4,470 15,700 2a,aua
19 ‘966 1,200° 1,540 " . 14,000 21,100
20 . - 966 1,210 1,690 - - 13,700 zo 700
21 Bas . eoggas sgy ;240%7 " ;:agaﬂ- . 13,000 . #18,400°
zzuma“*ﬂfsss u0*1§200 . 1&*3#5 ' 13,400 . 15,500
‘AT 938 1,210 - Lzza 50 - _131130 13,700
24 966 1,290 - 6,24b = 14,400 12?§c0
25 . . _95&(,;.1¢12Q“{_:4,§gn 8“t§,fﬂﬂ~- 13,900. 15,700
26. - 926 - 1,200 3, 410 16,000 ~ 14,300 17,200
LZT. o - 926 - 1,220 . 33407 45.TC3 14,900 #47.600
23~-uvv<»“93awwwl1,500 S Fpmee- %4,300 \*16 200 —~1e@auu
2% e on 9 D Tdmewe 3470 40,200 ¢ 15,600 18,100
o 1t SR ﬂaﬂZB‘ D 3,200 0 9,640 16,900 17 100
SRV INA S s gs0 - e i e g’ ¥ i‘.;".j'?z_gzi?-;:ﬁu_:_‘_ : 16 DDB A______
‘Megn “1 010 1,260 z,aan“” )7;&00 12,500 16, 500
3/mi 0.451 n 56, . 1.259 L 3.32 5.61
4 . ;052 - B.59 . .49 .- 3,70 6.47 B
Ac.tt. B2, 100 59 900 177 nna 44‘,y59 769,000 . 80
1975 Year: Msan 6,990 Ce/aq i 31.4 Inches 42.56

Nots 1 * Discherge measursment mads on thie day. = o
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15 400

15 200

15,603
16,300
*15,600

- 13,700

12,900
14,000

15,700 -
14,500

%15,500
17,430
18,500
18,800

. 18,500

21,2C0
19,500
175400
16,500

15,000
13,800
16, ‘03
15,400
12,500

42,300
*13, 3220
$%.960
1 ;,:}’.aa
11,540
10,5C0

15,500
6-95
8.01
« 953

M. Acra~?§§_; .

BWAT RIVER AT CHAKDARA

57 AAgT - .‘Sep‘ Oct
14,300 . 7,740 3,230
11,600 7540 %2,610
15,100 8,260 2,680
1a,9au 7,620 ‘2,780
15,600 8,020 2,800
13,500 sue 380 ‘2,730

#42,8500 ..."7,900 2;750
11,900 ;u7,3uo 2,780
11,000 .. 6,820 _
10,700 :.7,940 2;930 .
10,700 .:6,090 27550
-11,200 0eS, ‘810 2,390

#19,000 .:5,600 2;350
17,700 5,530 2,310
15,800 'uhi,ssc Z,250

15,100 t.7%,020 2,190
17,500 5,920 2,150
23,600 5,740 .uz,aso
23,000 35,570 2,750
26, 200 ﬂﬁa?ﬂﬂ .3;nu9
*Zi,BDD G55250 2&&50
47,800 4,630 25,370
14,100 -4,300 2,250
11 ,600 2,970, 2;470
1C,880 34670 2,830
14,200 2% ; B6B 2040
®#9,780 4,150 1,970

9,550 3,670 1#890
8,580 %3,380 15850
7,060 . —---- 1,810
14,700 5,940 2'&&8
8.60 ;3 2.66 10
?.60 2,97 1.26
904 c+353 +450

5% ‘.»‘?

2,800

D:.acharga in cusecs’ f’m: yaar ?!975
+v:ﬂ3ulﬁf

G;?G
9.85
o o101

a7

0.86
103

5.06 Haxinum dn Y 305500 aininum day“ 926
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SWAT-RIVER AT CHAKDARA,

Sind

:{ Suspanded sadimant ccncentratinn - 1975
{975 Discharga Temp. of .Total PPM
Da#e .. dn cusecs.- Hater ‘F by maight
;1ﬁ~3an 998 N
&Eu an 982 s A 120
. B Eeb 1 430 T 42 -
13; ‘ab . ”“f 240 a8 - 39
47; ar 3;960 - 61 _5E
C2UAprT T B4340 .60 &3
40 .Apr 1,480 FTeT63 D49 ..
16 Apr 34650 -{-T 64 -85 -

2. May 6y760 7T 70 .51
zs*nay, >15 7400 - = 66 s

3 Jun’ - 15,8080 e e
41 3Jun - 13,600 66 770
21 Jun. 13,500 &0 O
27 Jun. 154450 .18 39

5 dyl - 15,500 g 294
11 Jul 16,900 68 282
19 Jul 16,500 68 78
27 Jul - 13,400 69 59

7 Aug . 14,000 =65 .. 63 &
13 Aug - 18,200 L 72 »r, 090 .
20 ‘Aug ° 28,200 70 ‘2,400
24 mg 10,600 79 11,260
23 Aug ' 10,300 70 61

6 Hep . 12,800 69 23,
12 Bap, - 5,880 67 .48
20 BEp 5,740 65 183
30 Sep’ 3,380 67 .29

2 Ogt- 2,610 67, 31
18 Oot-: 2,330 66 33
10 Now .- 15790, A 35
28 Nov 1;250 63 - 30
10 Dac 1,810 5 21
22 Dec 14,630 “5g 1
Note 3+ Sand ie all sizes above 0.0625 mm.

Parcent
, Silt

0
58 -
26 .

Clay

16
7
20

§ilt is all sizes betwsen 0.0625 mm and 0.0055 mm.
Clay is all sizes smaller than 0.0055 mm.
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BARA RIVER AT JHANSI PDST -~ 1975 91

L cation Latitude 33852Y, Longitude 71%24!', on right
ank 200 fest dognstream from Jhansi Poet @8ridgs.
6 milgs douwnatream from Hastura Riva: and 12 miles
South-ﬂast of Psshawar. :

aninage araa 713 equarﬁ milos.n

gecurd avgilgble pischarge recotd January 1961 to date
urface Water Hydrology Project, WASID, WAPDA.

Gauga heignt. recosd fram January 1959 to June 1962,

wit di;charaa-ﬁeaaureﬂsﬂts starting in 1961 by Peshawar

Division of ydrqugy Di:actornta, Ir:igation and Power

Depa:tmgnt.'~r~

verage discharge 304 .cusacs par year (233 080 ‘scre Peet per
i yaar or ‘inches runoff per year). au.rage taken fo:
15 years from 1961 to 1975. : )

g;ggemes ﬂaximum discharge observed during the yeesr 30 600
il ‘cusece on’ 13 July (gauge height 13.70 fnnt){ u&nin&.
daily discharge 46 cuseos on 26 Februarye.

1961=753 Maximum d;acharga 30,600 cusecs on 13 July
1;;2; minimum deily diacharga 41 cusecs on 29 August
1 . .

ige Enamellsd smeff gaugn~graduatad to u.oz foot -nd ra-d
to 0.81 foot from 0800 to0 1600 hours deily during low
flow gnd more often during floode. Gauge height datum was
changed dus to rafixingnin late 1970. Hnnoo, the pressant
gauga is sec tu aruitnary datua. Tt EEEE pirg v s o

) g!!guremeggs Twonty fnur diachargg measursments wers made s
uring the yeer by current method using 0.2 and 0.8 ﬁnpth

mathod. Low flow was measured by wading in vicinity .
gauge end high uwater was measured from Jhansi Pott Bridg-,.
Twenty tuwo sets of sedimant semples were taken by depth .
integration mathod using DH-48 samplesr when wading ax D=49
‘gampler Prom the brirdge. Six of thase wers analyssd for
particle size diatribution snd the rest for totml concent-
ration. Nine surface 8aup1tt were takan and anulylcd for
chemical. aomposit&na'—; S L o

- Detsrmination of digcharge Rating datad 24.4.71 used to catpqti
) e daily scharge {or the whole year. ,

}ﬂgggggg. Record fair.
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92 . ~"'BARA. ﬁxvan AT SHaNsx POST

gn it DischargaIin_cusec3¢f®£‘yégr 1875
Date Feb Mariﬁ-;cgnpc>

Ef‘ A - ,:’23 i

11 405, . .- B3ANTE 246 sqs‘xavh.“;aia.-“

odg.ue e 1837 S 70000 wedZ s 46D
1 ﬁj”;“_éga,ra'ﬁsafT?:;497

; ';ﬁﬁ ‘102 6B 31 346
At > q03 66 2,210 . 4461

18- - - .05 ,:t,51mrfﬁﬁ;1gg LS 404
6 ’7;8§D~~“1 !585‘,-
"59 Hq"‘—r :65..5 < e 385 .

.%%.“Jur 3‘ g8 v 54 “é;éaéf~ "390"

19‘_t,‘ 135 PR
28 - ‘- g 36‘

%96 53‘@ T 632 9240
23 94 >”52 ,.SZBJ “ 4
24 97, : 715
25 e ‘_"’ Y93 "

f 5*?k14,~>;£;;f};‘* l ifff7”f: 1,asaalt“

27 = 722
5 722
29 \‘

5
39000

'y ‘»‘.‘-:\ L3 "';,b'~

0.16..

».,&c.-ﬁto %‘1‘913 3,880 25,800 45,200

1975 Year: Mean 322 Cs/sq mi G;as ;ngbgql,ﬁﬂm

vo{81 . 430
e oAt 375

i 625 .
7‘_'.1':‘{- 5?2 .‘ '_-
L2 ?60 ';“.'
SES 1 “ﬂ? Tin
TR

 5q4'»

441
430

o a2e
lf4°1~-‘-iph
5130

380

447
.380
375

. 365

"y
- 4.00 "

1«46
aa 2@0“

Nots 1 bzscharga measuremsnt made-an ‘this day.

-

“ﬁé} 294

378 -

P Fe

“20 000



BARA RIVER AT JHANSI POST 93

Pischarge in cusacs for ysar 1975

Date Jud Aug Sap Ogt Nowv Desc
4 . .. 27380 . 388 - 432 1 .498 118 173
2 " 275 - 152 332 189 120 171
3 . 217 . 132 . . 148 186 120 ' 166 .
4 201 ‘128 148 179 122 161

-9 *201 . 110 . 179 179 124 159
& 255 125 C. 282 179 126 159
7 - 255 93 321 175 126 156

- a 275 74" - 21a 171 118 .35 .
9 481 65 . .168 168 114 - 133
10 317 - . B7 o163 168 114 133
11 - 384 T 139 . 168 116 © 133
12 . 341 - 127 o132 163 116 132
13 5,450 4,33820 - 128 163 114 132
14 1,160 884 126 163 116 - 132
15 472 286 - - 132 183 *116 133 -
16 , #282 . 192 179 - 161 -118 . 133
17 T 241 161 189 : 1561 120 133
18 214 201 154 159 120 132
19 198 179 139 7 - 156.. . 168 432

20 195 145 119 . 154 150 432
21 164 184 = 330 152 © 145 130
22 154 150 -285 - 150 148 128
23 - 156 158 195 150 150 128
24 152 145 - 178 148 152 124 .
25 159 135 177 ) 148 154 124

= v‘ N ‘ . N

28 163 1.320 524 . 450 156 126

27 392 . 248 396 137 156 »q26

28 263 - 228 275 126 159 128

29 - 438 431 238 120 159 - 130

30 - 282 181 217 - 120 181 128
39 ... ®489 | 152 @ === 118 | eem O 927

Megn 456 ¢ 356 = 204 159 - 133 . 138

Cq}ni 0.64 . 0.50 « 29 D.22 0.19 0.19
in .74 g.58 «32 0.26 0.21 0,22

'Ac.ft.-ZB,DﬁG 24,904 12,400 9,770 7,930 8,470
M. Acre~feet. .233 Meximum day 5,450 Minimum day 46



94 " BARA RIVER AT JHANSI POST

Suapsnded sadiment ‘soncentratiocn = 1975

1975 Discharge Temps of TJotal FPHM Fercent R

Date: . in cusecs Hataﬁ‘”r Gﬁy margbt»' Sand : S§ilt. Clay
10. Jan 403 DA |

22 Jan 94 St

27-3Jan v -8B ds:o
1 Mer “J‘ 56 Sii 66 —
12’aar é’201 Sf’=60 19 '}2 - 49
25 ‘Mar 245 T 66 18 15 - 67
5 Apr ' *980 Nt 68 -9 44 . 47
19 Apr 2390 - 64 13 37 50
8 Ray  g80 74 9. 52 39
17 Rey £55 23 63 - 14
23 3Jun 234 .82 ' ‘
5 3ul 20 77

16: Jul 275 . Bé

21 Jul 159 86

31 .Jul’ 489 84

" 25 Bep 159 73

29.5ep 238 -60

17 Oct i 1861 66

21. Dot BE: .74

15 .Nov 35 52

27 ‘Nov 155 50

27fD§c ,f126 Y

Note 3 Sand is all sizes asbove 0.0825 mm;”:

Silt ie all sizes between 0.0625 mm and 0.0055 mm.

clay is all sizes smaller than 0.0055 mme.
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'KRBUE*REVER AT NOWSHERA - 1975 , 97

Location Latitude 34°01', Longitude 71%58', on left bank
upstream side ur baat bridge on Kabul River at
Nonshsra. )

" Drainege graa 34;2ﬁﬁgééhérs‘mii;s.
: Bocorda gvailabla -January 1961 to date by Surfaca Water
_ ydrology égot WASID 'ﬂp%' periad&q haitgpea
" measurements #tarted in: ﬁay 19 ﬁ§ cnugoJ ﬁ%%ﬂun&ta!

-l at various times for many yserss. PZ Buzlding ﬁnaﬂnoads
R ﬂranah P.H.D. Nﬂmshara. ] T

31,800 cusecs per goa: (28, ﬂhﬂ 800 scre
i, .. r@8t per yasr of 12.69 iachgs ruhdff per yaar)- Averags
taksn for 45 yéﬁra from 1961 to kous FRTRENE R
. EXtremes ﬂaxiuum diachar 8 ohanrued duri the"yaar 171, aan
fr;a:cussoa gﬁ: 0 August (gauge hpight 13“36 fqpt); miniuqa
GG g;%éy iischarge 4,130 cusacﬂ on 3 a:y! F-hruury
« g u& ..... ‘ru( : -

1961-75' ﬂlximum ﬁischarga ohaarved 223 000 cusscs on-
=23 May: 1965: minimum .dad digchn:ge 3, 960 cusecs on 50
.‘uaueuba: 1274, qtaﬁia ) o L& .

Gauge -Rut tip natar atqga Feco der 1n&tqllsd in gauge  .:
~ahﬁi g%;qﬂ\ ileft benk about 3§6 Pest ‘Updtream from the -

g Qni ge ‘and about’ % mile Upstreem from rosd-rail or
ULhﬁidbif‘#riar tg 22 Kebruery. 1962 ansmelled gauge:platss

3{ aduated. tuao.n?’?oot fastenesd o _downstreem and of .

:gt bridge’ piar Pirod 1s§§ batii. “28ro-Rel. of innido .
-ataff gguge 925.33 (chacked in 1965). PR L

R

.ﬁnnﬂﬁrcm‘ e Twenty diécharge maacu:auanta were- mado poriod—

e Ty- duting the “year by turrent meter using 0.2 and -
ﬂwe‘dap$b maethod from upstieam side of rallway bridgﬂ.)—
Twagty sevean sets of. sedimont tanpies wers. tqkun, {
“integration method .ueing D-49 sampler fzom: the: railwa
bridge. Eleven of thaee were anal & grﬁpn”ﬁangicgn aiza
;distribution and t@g Test for. tobwl qggﬂﬁ‘ nm%Six i
- syrfaco sanpies EX S} pollactad and ana1 ad fox’ chnaical
co-positi&a S TRt e _

RN ’ R aB"

rge This station has a sandy bnd uhigh

Re Tt nsarly nontinunq
-7 'utad far ‘the year bg agpi ﬁ§ ! meoah gSu L] hcighta
‘to rejpdng table dated 2%.7 uui ﬁs as cated -
-ﬂecsstity-by disch-rgo éasuran-nts. » e

fem grks ﬁeccrd Pair.
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KABUL RIVER AT NOWSHERR

Discharge in cusscs for year 1975

Dats Jan reb Har Apr May . Jun
1. 5,680 4,520 5,200 45,200 44,000 68,800
2 6,010 4,880 4,900 17,500 42,700 . 69,200
3 6,250 4,650 3,680 21,200 40,700 73,700
E'S © 5,900  *4,230 4,450 #25,400 41,000 . 67,100
5 6,080 - 4,520 7,990 31,700. 41,200  62;100
::$f 5,550 4,450 8,790 34,100 38,700 .. 65,300
i & *5, 840 4,180 - £,850 - 43,700 34,800 *68,700
8 5,680 5,610 5,640 44,600 29,700 . ° 69,200
9 ‘5,580 6,040 5,320 34,600 . 28,800 65,700
40 :5,710 5,3&&; 4,620 30,000 . 32,000, 63,600
11 5,230 s,zsn 5,710 2B,600 ' 32,300 63,200
12 5,080 5,520 9,710 26,900 34,500 62,900
3 5,580 . _,.6,230 ;*1mhxnu 25,600 " 35,200 . 51+nno
{4 6,010 YMW 670 " 10, ﬂoa** EK 206 -7 ‘44,200 - 60,200
15 5,580, 7,470 8,430 “z%, 900 "-%%7, 000 65,600
16 - 6,180 6,850 8,150 ~ 22,200 77,000 - 72,800
17 5,770 5,360 8,030 22,200 128, ooo' *82, 000
18 5480 5,§§u : ﬁ,dsa;r'zs 900,101,000 | - 94,900
19 5,610 5,230 ° 7,750 30,1005 67,200 99, 300
20 4,900 5,640 7,070 32,600 ' 58,600 ~ 97,800
2% ©5,2304.55,830 . 7,186 *32 60053835300 93,300
22 ;5»5094» *5,aaﬂﬂf $457P80 > 10P5 ;D80 25259206 £ 81,500
23 7,070 - 5,940 5200 ¥ 0 049,200 69,300
124 4,790 5,290 19,680 739,400 953,000 . 60,900
25 5,020 5, 39uxu§$s,moq;,\aa,ﬁmc,, 4,300 -° 56,600
26 5,940 5,370, 1511700 67,000 54,3007 60,000
27 4, 470u,-r5,37ﬁ' 13,800 en'asn 57,300 66,800
28 4,420, - ®43 40 _4g§7 $gg 25 900 - 74
29 %ﬂmu;“ 1 LTEROT 45
138 Ay 80 7 7 TrT43,900 42 500
:3-3 4,380 te-=- 43,800, mmleeot .
? 5, 500 5,330- ©9,633: . 33,800 00.
mi ., D.46 D.16 ., - U.28 10.9ar 4 .53 2.08
f- -D&ﬂB 0.A7 0.3z 1.10. 127700 2.32
fne?.L;z “ 9338 316 .592 200150 .3.22. 4.23
1975 Year: Mean 31,000 Cs/sq mi 0 9! Inchem'"dz 33



KABUL RIVER AT NOWSHERA

Discharge in cusecs for year

Date Jdal
4 . - 62,000
2 59,700
3 57,000
4 60,400
5 66,300
6 62,700
T 56,300
B 54, 200
g 5&;900
10 56,700
1 56,400
12. - 58,600
13 67,900
14 77,200
15. 82,800
16 89,800
17 ‘82,100
18 66,600
19 62,000
20 £0,200
21 60,600
22 60,200
23 59,600
24 59,000
25 55,800
26 54,000
27 49,900
28 50,300
29 52,300
30 50,300
31 45,100
Maan 680,900
Ce/mi 1.78
In 2.05
Maf. 3.74

M. Acre-fast.

ARug
45,300

. 45,600

45,900
*51, 300
72,500

*g1,700
69,200
67,500
63,200
58,500

57,900
/57,600
68,100
96,000
184,000

187,000
492, 000
110,000
125,000
145,000

163,000
150, 000
111,000
83,400
69,100

62,600
65,300
.62, 7060
61,100
53,100
46,900

80, 700
2.36
2.72
4.96

22.5 Maximum day

Sap

41,600
38,000
37,900
37,500
35,700

39,500
32,900
30,700
32 Q0o

129 600
25,400
-23,¢DD

24,600

20,700

20,900

22,500
20,600

19,700

19,200
18,600

18,100
17,000

%45, 800

14,300

13,7100
12,600
12,700
12,900
12,000

e o -

-0ct

11,600
11,300
11,100
10,800
10,700
10,600
10,400
10,300
10,600
10,400

10,600
10,000
9,470
9,510
5,430

*8,430
8,470
7,830
7,950
10,500

10,800
10,100
9,470
9,450
8,750

8,590
8,390
*6,950
6,810
7,790
8,270

9,520
0. 28
0.32
.585

1975
- Nov

7,830
7,710
6,600

7,270

7,910 -

8,190
§550
7,830 -
16,300

9,550 -

8,750 :
9.510 -
9,510
*9. 510"
8,510 .

8, 4707
8 OBU;'

8,230
7,750
7,670

6,950
7,230
7,750
7,550
7,830
%6,600
8,030
8,310
8,030
7,510

.

99

Dec

8,990
9,150
9,670 .

9,350 -
10,800
9,990 -
»B8 .~9’1 G

.8,390
8,870
8,630
8,910
7,710

8’31U~L
8,750
8,750 .
8,350
7,910

R 8,"1'10,:
7,950
8,230
8,230

10, 330

*8,830

9,950
10,300
10,100
10,100
10,100

9,010
D.26
0. 20
-« 554

163,000 Minimum day 4,180



100 KABUL RIVER AT WUWESHERAR

Suspended sediment cocncentration - 1975

14975 Diecharce TJemp. of Totai PPMM Percent .
Dato in cusecs Watsr ®F by weight Sand giit Clay
‘7 Jan 6,950 53 7 63

20 Jan 4,820 46

4 Feb 3,560 50 72

‘22 Feb 5;320 59 43

13 Mar -11,900 £8 243

128 Mar 13,507 L LY 136, ' L )
.4 Apr 25,200 , 6L 14,030 . 15 .63 22

21 Apr 32,100 58 _ 260 7 ' o o

T May 34,900 e 72 1,150 11 . 68 - 29
20 May $9,300 71 2,260 3z . 38 .. 29
7 Jun 6%, 400 74 430 16" - 33 51
17 3un £€2,900 g8n 1,960 34 .57 .9
21 Jun $3,263 740 3,110° 23 64 13
3 Jul - 2,000 47 - 5B 1
12 3wl 59,300 S 4,910 23 .39 j-1:]
15 Jul 84,930 , 74 . 2,600 20 S 41 39
4 Aug 60,300 - 7% 2,540 . 26 55 19
6 Aug 61,C00 az - 3,450 22 54 - 24
i FAp 28,220 2,300 38 54 ;.8
24 Sep 15,800 - 78 85 T
30 Sep 42,000 ga - 44

16 Oct ‘8,030 74 . 569

28 0Oct 5,840 66 N 65

.14 Nov 2,510 S4 . 4 59

26 Npv 6,857 : 3%

10 pec 9,27 54 71.

Note Luad is all sizes abovs 0.0625 mn.
8ilt is =ll sizes batween 0.0625 mm and 0.0055 mm.
Cley is all sizes smaller than 0.0055 mm.
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4102 INDUS RIVER AT MANDORI -~ 1975

Location Latitude 33947', Longitude 72915, on right bank
near Mandori village, about 6 miles downstream from
old site and about 7 miles downstreem from the conflu-
gnce of Kahbul River.

Drainage area 102,000 squars miles.

Record aveilable The dally discharge record (preliminary)
rom Apr 1868 to December 1961 with Surfacs Water

Hydrology Project, record computsd from rating curve
basesd on float meesuroments made in May to October 1988
by Irrigation Research Institute Lamhore, and the meas-
urements made by Surface Water Hydrology Project on
1960, Gauge height record of old gauge Prom April 1868
to date in the office of diacharge Division, Hydrology
:nd Floaods Dirsctorate of Irrigation and Power Department,
ahaore. - ' )

. bischarge heaaunaqents were made by current maeter from
~a boat near Mandoari village by Surface Watar Hydrology
- Project starting From July 1960 and deily dischargs recosd
.available since January 1960. A news gauge was installed
near Mandori village. on right bank in late 1964.

Average dischargz 12,2,000, cusecs (8,570,000 acre feet per
vyear or 16.3 inches runcoff per ysar) for 92 years, 1869
to 1961, from preliminary computatione by Tippate-Abbett
Mc Carthy-Stratton International corpe.

12,5000 cusecs (90,300,000 acre fset per year or 16.60
inches runoff per yeari Averags tmken for 15 ysars from

Extremes Maximum dischargs obsérvsd-during the ysar 698,000
‘cugecs on 20 August %gaugs height 54.75); minimum daily
discharge 5,600 cusecs on. 5 Februarye.

1868=-19753: Maximum discharge observed 820,000 cusecs on

28 August 1929 (gauge height 66.5 feet). Peak of 18 August
1929 %SBB,GDU'cusacs) wa sed by breaching of glacial

dam on Shyok River. Flood peak of 1841, caused by bresach-
ing of land slide block on main Indus River is reputed

to have been considerably higher than eny other peak Known.
Minimum discharge observed 5,600 cusecs on 5 February 1975.
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Gauge Staff gauge (enamclled plates) fixed on masonry
pillars on rinht hank near Mandori village, raesad at
one hour interval for tne whaie day. Gauge installed
in late 1964 Ssrvomenometer with recorder installed in
masonry shelter in May 1966. Prior to this, staff gauge
on left bank painted on weall of Attock Fort (O.32 fesat),
on masonry pillar on right bank (32-54) feet and on
downstream right corner of Kass Nellah Bridge about one
furlong upstream (54-70;fest). About 5 miles downstredh
from Attock Bridge). . ‘ :

Meagursments TJTwenty two discharge measurements uwere made

y -current meter using D.2-and 0.8 -.depth mathod from a

at squiped-with 40 H.Q@. outboard motor. Ten sats of

< spdiment.'samples. wers taken. by depth integration’ method

- using D=49 sampler from boat. Two of thess wére analysad
- for particls sizg:distribution and rest for totsal concen—

- trations 3 Surface samples weras collected and analysed’
- for chemical composition. - - T oo
. - X - [ D S LRy o
Detezmination of dischards Rating dated :4.2.76 .wuas used with

: adjusiment ¢here irditated necassary by periodig
;géfméasutgmaﬁts. .

~ i

L Logh o o
Remeifks > Redtivd fair.y. -2
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INDUS RIVER AT MANDORI

TRpp T

Dlscha“ga in, ’bsﬁuq for ysar
-Data ’QJan Fem-u; xﬁar,
A 24,100 - 19,4b0°, 19 000 ¢ 37,600
»@ = 24,700 - 18,800 ° 21,100 39,500
¥ 24,400 - #8,580° (20,300 0 #43,300
4 23,700 8,940 21,700 53,800
5. 23,500 5,600 24,600 55,000
6 | ".22;808 - 6,370 29,000 . 57,680
"7 22,800 - B,190 . 27,000 67,500
8 23,200 11,700 25,500 70,000
9 22,300 14,400 24,70R 40,500
10 23,900 . 15,600 23,400 54,500
11 %22,800 g,snn 23,700  5%,100
12 *+ 22,1bo 700 28,200 54,600
13 22,700 19 500 28,500 54,500
44 - 22,500 22,600 427,700 48,600
15 "~ 22,500 23,200 23,800 46,000
16 22,000 22,600 23,800 44,500
17 22,000 21,400 23,400 44,000
18 21,100 20,900 23,800 - 48,000
18 24,300 20,200 22,500 ° 52,000
20 20,000 49,900 22,000 58,200
21 20,000 20,100 - 22,200 59,900
22 21,300 19,100 28,BpP 63,000
23 22,400 19,400 38,000 67,200
24 20,800 49,0P0 40,000 69,900
25 19,800 18,600 42,000, 76,500
26 20,800 18,700 39, 000 96,600
27 19,600 #17,600 40,000 98,100
28 19,000 18,300 39,000 93%,000
29 #18,800 —----n 38,000 81,000
30 19,100  ~==---~ 37,000 #80,000
31 719,000  <--e—- "36,600 mm———
Mean 21,800 17,000 28,500 ¢0,900
In 8.25 0.17 0.32 0.67
Maf. 1.34 .942 1.25 3.63
1975 Years Mean 98,900 Cs/sq mi 0.70

1975

80,000
78,000

-78,800
76,200

72,000
- 67,300
‘57,000 .

*66, 500

" ek 500

69, 000
73,000
81, 000
ae, 000

120,000
170,000
138,000
110,000
105, D00

100, 00D
99, 500
96,700
99, 000

101,000

110, 000
109, 000
110, 000
186, 000
166,000
168, 000

99,900 -

0.98
1.13
6.14

Inches

Note 3 #Discharge messurement made on this day.

Sy
76,800

78,500

aun
168, 000
“71,000

" fas, D00

185,000
193, 000
196,000
200,000
200,000
196,000
w1ao,onn
-461, 000
195,000
196 0oo
190, 000
197,090

1 215,000

230,000
247,000
255,000
258,000

258, 000
250,000
239,000
231,000
218,000

163,000
239,000
250, 000
250,000
244,000

214,000
2.07
2.31
12.6

13. 2%



INDUS RIVER AT MANDORL

Discharge in cusecs for year 1975
Date Jul Aug Sep Oct
1. 240,000 48,900 183,000 63,000 28
2 235,000 134,000 174,000 61,600 25
3 233,000 148,000 174,000 64,500 34
4 235,000 ¥55,000 183,000 .. 52,000 34
5 .. 100,000 180,000 184,000 - 50,500 35
é 235,000 181,000 209,000 51,000 35
7 232,006 178,000 208,000 514 000 35
8 170, 008 484,000 201,000 514,000 . 39
9 201,000 252,000 173,000 . 51,500 42
10 236,000 - 288,000 141,000 56,000y 41
11. 236,000 280,000 125,000 55,5007 40
12 238,000 280,000 120,000 55,800 4G
13 248,000 299,000 119,000 55,200 34
14 260,000 334,000 117,000 55,000 37
15 268,000 379,000 147,000 55,000 36
16 277,000 355,000 130,000 45,000 37
17 242,000 252,000 130,000, 39,000 .36
18 #179,000 291,000 135,000 39,000 36
19 *256¢,000 484,000 133,000 39,000 35
20 *#252,000 529,060 131,000 42,000 35
21 #258,000 670,000 115,000 42,400 38
22 #258,000 660,000 114,000 58,600 38
23 258,000 500,800 113,000 60,000 39
24 #257,000 366,000 88,400 57,800 38
25 223,000 356,000 7°3, 200 45, 000 35
26 #4149,000 210,000 71,000 34,500 33
27 *147,000 236,000 69,900 34,200 34
28 #147,000 246,000 64,700 35,800 34
29 *95, 400 240,000 65,100 56,800 34
30 #55.300 233,000 64,400 54,200 33
31 *49,600 218,000 ~-wc=e-- 24,000 -
Mean 208,000 296,000 131,000 49,500 36
Ca/mi 2.04 2.90 1.28 0.49
in 2.35 3.34 1.43 0. 56
Maf. 12.8 18.2 7.79 3.05

M. Acre-feet.

71.9 Maximum day

105

Nov Dac
+ 500 33,600
. 000 34,900
,» 800 38, 200
,900..-7 38,400
,504:.. 38,900
» 10D 38,300
, 0007 39,000
s 700 34,000
10007 30,5060
,30@?5:‘- ,3;1,960
»100 ' 30,500
, 500 31,280
,.800 36,500
, 000 30,100
. 100 29,000
, 000 -29,200
, 000 29,700
, 000 29,500
, 500 22, 00D
, 000 28,300
» 100 8,300
, 700 8,100
, 000 8,400
, 400 8,500
, 000 10,400
, 700 9,400
, 300 10, 280
,900 10, 480
s 500 10, 200
s, 700 10, 200
- 1G, 200
y 100 24,500
8.35 B. 24
0.40 0.28
2.15 1.50

670,000 Minimum day 5600
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1975
Dats

11 Jan

29 Janv

3 Fab””g”
27 Feb

3 Apr’

INDUS RIVER AT MANDORI

Suspended sediment concentration ~ 1975

.Discharge
in cusacs

30 Apr ¢

10 May
40 Jun
27 Jun

Note 3

Sand is all aizas abova D 0625 M.

- 22,600
49,0008
) a 260
. 47,000
27,800

43, saa'?

61,000
-85, 700

119 000

497,000

Temp. of Total PPM
Water: °F by weight
53 41 ‘
-2 79ﬁ5
o ‘23 .
58 90
64 - 46 .
.72 54
74 1,020
71 - 2998
68 562
71 260 -

Percent

Send Silt

22 66

20 . 61

 fﬁ19

Clay

811t is all sizes betwsen D.0&25 mm and 0, 0055 mm.f*
Clay is all sizes smaller than 0.0055 mm. -
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HARG HIVER NEAR KHANPUR - 19275 109

Location Latitude 3%3%48B', Longitude 729547, on right bank
two furlong upstream from Taxiila-Haripur Road bridge

Lo 8

and 22 miles Soulh West of Khanpure.

Drainage area 500 square miles.

Records availablie Discharge record January 1960 to date
by Surface Water Hydroloogy Project, WASID, WAPDA.

Average discharge 297 cusecs (213,080 acre feel per year
nr 12.8¢ lnchos runoff per year ). Avsrage taken for 16
years from 1930 to 1975.

Extrames Maximum discharge observed during the year 19,500
cusecs on 20 August (gauge height 7.23 feet); minimum
daily discharge 22 gusecs on 29 January'75.

1960-751 Maximum discharge 28,800 cusecs on 23 June
1971; minimum daily discharge 4 cusecs on 29 June!'1970.

Cauge Enamelled gauge plates read tv hundredths of a foot
from 08820 to 1600 hours daily during low flow and more
often during flood period. Prior to 1971, old gauge
nearly 50U feet downstream of the present gauge was used.

Measurements Eighty two discharge measurements were made
pericagically during the year by current meter using 0.2
and U.8 depth method by wading at low discharges and
from Bridge alt medium and high discharges. Eighty one sets
of sediment samples werg taken by depth integration method
using DH~48 sampler while wading and D-49 sampler from the
bridge. Thirly two of these were analysed for particle size
distribuiicon and the rest for total concentration. Twelve
surface sumples were collected and analysed for chemical
compasitions.

Determination of discharge Low Water rating affected by changes
in heading ef a sma Irrigation Canal downstream from the
gaudge on right bank, discharges were computed using rating
Lable dated 15.5.75 from 1.1.7% te 31.12.75 with shift
adiustments.

Remarks Record good, does not include the canal on left bank
. which may carry considerable portion of low water discharge.



110 HARC RIVER NEAR KHANPUR

Discharge in gusens for vear 1975

Date Jan Feb Mar Aprx May
1 25 *71 *153 179 205
z 25 4%y 107 184 149
3 34 4% B 179 *13:9
4 *L7 47 Ll S A *171 149
S 42 *4{3 v 167 146
& &2 X 167 160 135
7 G o 44 139 152 129
8 4G 7y 123 1ée 123
e 40 *99 110 1 113

10 49 &0 101 135 115

11 40 a4s * 500 132 Lt e

12 au 31 227 *4 LD 110
13 »4 0 #9375 163 *113 101

14 37 3914 175 130 91

15 37 *218 *1&60 104 B3

16 35 187 157 161 7

17 35 142 129 99 N

18 3% 139 132 39 272
19 35 122 A N I *1445

20 *34 144 110 ®34 126

21 34 10¢ Y€ 91 94

22 54 84 ®242 91 84

23 34 78 * 370 3351 83

24 34 Ta oy 50 23 T4

25 34 76 UG- 517 TE

26 32 ®75 *26] 1, 564 74

27 *2Y 71 237 457 71

28 31 28 223 ®247 XN

29 | 27 - 209 267 H5

30 35 - 1324 2235 B3

31 60 - 19& - 0

Mean 35 127 189 2L 129

Cs/mi 0.12 0.4z O.63 £ 0,03

in 0. 14 Q.44 0.7 0,76 0,50

Ac.ft. 2,220 7,050 11, 600 12,100 T,95U

1975 Year: Mean 226 Cs/sq ma 0.7% Inches 10.2

Nete @ * Discharge measurement made on this day.

R

Jun



HARD RIVER NEAR KHANPUR 114

Dischargs in cusecs for year 1975

Date Jul . Aug Sep Oct Nov Dec
1 .. %56 242 . 564 146 96 58
2. L. 49 . #247 _ %585 153 96 60
3 STaR *#350 574 153 94 58
4 #38 - 213 443 142 91 - =52
5 #4175 1,320 #4,640 #1939 86 47
6 - 65 480 . 526 135 86 47
7 #1423 376 #5607 139 86 45
8 . 96 323 376 142 ‘83 45
9 .63 *289 350 142 B3 45

10 52 242 .. 526 146 83 45

11 .38 .. 209 . %553 146 81 43

12 *32 *33¢8 383 . 149 78 43

3 . #579 . #430 343 146 .78 42

16 #4630 - 329 343 . 129 #76 41

15 . ‘184 383 . "#370 113 76 40

16 © #750 #B834 <. 343 T #99 76 48

17 - . ~_383 - 535 324 - 99 76 . 38

18 - 488 471 S 1111 410 74 38

19 .. - #378 %574 #356 113 69 40

20 ¢ 146 #9,360 305 . 123 &9 #40

29 508 - - 804 232 132 *65 - 40

22 218 *1,950 . 192 #9135 65 37

23 #251 1,790 - %184 132 65 37

24 209 1,190 . 127 126 63 37

25 188 1,080 -7 146 120 " 60 34

26 #3586 #1,060 - #1443 1186 58 34

27 305 940 - 457 110 56 *34

28 391 ®4,240 i53 104 *56 34

29 311 . 895 #4160 99 56 34

30 " #278 #686 . 149 =99 56 34

317 256 574 f——— 99 - 32

Mesn . 237 1,060 383 127 75 42

cs/mi 0.79% 3.52 1.28 0.42 0.25 0.14

Ir‘l’_z - .D‘a 91 4. BG - 1-43 0.49 0-28 ao 16

Ac.Tt. 14,600 65,000 22,8600 7,810 4,440 2,570
M.Acre-fest. .163 Maximum day 9,360 Minimum day 22
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Sugpendsed sadlment cancentratlon - 1975

1975 . Dmschg;ﬁga' Tumpe of “fotar Ped”’ T Pedéent :
Dete  in cusecs Water °F by wezght Band " 8ilt Clay
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HARO RIVER NEAR KHANPUR 113

Suspénued sadiﬁant,cohcantratibn - 1975

1575 .pischaroe Temn. =f Total:PPM . Parcent :
Date = in cusecs Watsr °F by weight  Sand: Silt Clay
7 Jul 37 B4 . 174 ., ,
7 Jul vt 776 o 78 .. 18,300 - 1 50 49

5 Jjul 91" 85 © 136 o : :
12 Jul 32 84 57
13 Jul - 2,780 . 78 16,800 6 58 36
44 Jul 2,430 - 75 25,200 2 60 38
46 Jul 2,340 74 28,600 & 71 25
49 Jul 726 78 . 5,926 3 18 19
23 Jul 383 82 . 2,480 2 aé - . b&
26 Jul 446 8z , 8,180 3 52 - 45
30 Jul 289 78 : 550 @ 11 3> - 56
2 Aug 2647 82 .- 41,480 7 =3B 55
3 Bug 742 78 = T,190 . 1 64 35
5 Auq 2,233 76 16,600 5 61 34
6 Aug 407 80 1,350 4 47 49
9 Aug 289 Bz 162
12 Aug 720 e . 7,580 2 68 3C
13 Rug 423 78 41,590 1 sa 49
15 Aug 3le6 75 1,410 16 53 31
16 Aug 925 .78 12,800 2 69 29
19 Aug 553 80 5,010 55 26 19
20 Aug 17,900 74 - 26,900 8 72 - 20
22 Aug 4,650 80 24,600 3 80 17
256 Aug 975 78 4% 300 43 36 21
28 Aug 106,360 74 26,500 4 72 24
8 Aug 673 756 1,770 21 47 32
2 Sap 505 76 9,110 . 18 58 24
5 Sep 1,820 . 74 11,300 13 56 >1
7 Sep 574 76 4,090 7 49 44
11 Sep . L46 76 8,520 5 6 39
19 Ssp 457 76 1,480 6 68 26
23 Sep’ 20T 74 - 306 '
26 Sep 149 T4 165
30 Sep © 149 76 . 478

5 Cct 139 67 139
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197

Dat
13
16
22
30
6
14
21
28
4
12

20
27

5
-]

Oct

Dct
Oct
Oct

Novv

Nov
Nov

Nowv -

Dec
Dec

Dac
Dec

Note 1@

Swﬁpgndéﬂ'égdimsnt.cnhcehtfatinn -~ 1975
Discharge Total PPM
in cucoos

146
96
135
99
86

76
&5
56
49
43

40
34

Sand is all gizes above 0.062% mm;

T'er’np-

RS O-the

64
77

of
er

im

70 .

64
&8
64
6
58

60:
58 -

59
50

HARG RIVER NEAR KHANPUR

by weight

15
74
61
.78,
62
el
12
T 22
19
112,
45
34

Sand

Percent
Silt

. Clay

Silt is all sizes between 0.0625 mm and O.0055
Clay is all sizes smeller than 0.0055 mm. 2% ma
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HARO RIVER AT SANJWAL = 1975 117

Location Latitude 33%45%, Longitude 72%26', near dam site
. San jwal village, about 5 miles domnstraam from Grand
Trunk Ruaqg’abauc 40 miiss upsireanm from Indus Rivere.

E‘Q‘:'ea.‘..nelg"e ares 695 aquare miles.

ﬂacords avail-ble. Diacharge recard January 1960 toc date by
5 urface wWater Hydrology. Project, WASID, WAPDA. Gauge
height record:and meesuremants 1959 to Jun'6é2 by Mydrilaogy
Directorate of lIrrigation and Power Department. -Letails
.of record cbtained from old Irrigation Project Circle.
gque, a quartar of a mile upstreanm frum prassnt gauge
not - knouwn. - . S

veia a.di%bﬁar 1 571 cUsaca (424 D08 ecre’ feet per year or
'+TT T 11416~ ihches runoff par yaaz). Avaraga taken for 16
f‘r* years frum 2960 to 1975. : . . ‘
. Extrsmes Maxlmum dlschar e observad durlﬁgtthe year 43, aDD
. cusecs. on.20 August {gauge height 37.10 feet); mxnimum
“dmily’ éischarge 158 cusecs on 1 july 1975s

’ 1960-75; Maxamum dxucharga 55,300 cusecs on 2 sgptembar
-?1961: minimum dally dlsehbrge 158 cusecs on 1 july 1975.

cguge Staff gauge graduated ‘at 0.1 Foot 1ntervals painted aon
masonry base on bed rock from 4.5 to 37.0 feet on left
‘benk and on angle iron from 36.0-to 46.0 on right bank
gauge raad from 0B00 to 4600 hours daily during low flow
- and more often’ durzné floods. -

Maasuremsnts “Hixtwv threa dischargs meaauramants wers mads
pericdrcakly by current meter using 0.2 and.0.8 depth method
by weding in low flcw and from car on overhead cableway
shalf gmmile upstream From gauge in khigh flows. Fifty @ight
sets of sediment -samples-wers taken by depth integration
methed using DH=48 sampler while .wading and D-4% sampler
from ceblsways Twsnty of thess werse analysed for particle
sizs distributian and the rest for total concentration.
Twelve surface samples were cnllactdd and analysed for

chsn;cal ccmuasitinn. ' _ . e

.Dete inatioﬁ”bf g hnar g’ Th;s station has a rock contral
- apparently not L) sd by sand mcvemant. Discharges uere
- gomputed by applying -daily mean gauge heights to previous
rating detad 11.5 1962 with shift adjuétmants where nNecass~
ary. ......

Remarks Record good.



118 . HARD RIVER AT SANJWAL

DlSC—uaa.ga i wUSESs fox “yaar 1975 S
Dats Jan Feb Mar ApT Nay Jun’
a1 226, - 253 213 226 . 250 . 468
2 . 22 1228, 224 - o - 216 216 169
30 ‘2R5 225 222°% w241 #202 6B
4 ‘222 222 2220 211 207 169
5 _217 %222, 219 212 247 169
6 “217 Yogh: #236- 2197 : 222 ~468°
7 - 247 212 213 19¢ - 204 120
8 *216~ 298 207 . 188 190 16T
9 224" 245 ©201 ¢« |, ™82 #9480 470"
10 ‘224 235 201 . 190~ ;180 199
11 224 #226 295 477 kel 179 ;
12 211 .i228. 377 175 474 #3175
13 213 357 2568 - 1717~ 171 170
14 213 #9752 T252¢ w77 172 168 -
15 . *242 368 247 - :n176 172 164 .
16 208 289 207 o176 #479 174
17 . 207 258 195 - 175 . 801 476"
18 208 #2364 197 . 170 293 162
19 '219° 233 ‘196 - =173 219 #1459
20, 207 1224 #190° - 173 199 . 180
21 ‘20% 249 A198° . 1373 187 . 900
22 #207 216 =808 . *172° <4180 586
23 231, 212 380" SAT3T w79 213
T Rhe r2na TP *320 . 171 195 Z07
25 . 214 »a@v 4478 - 181 “175 497,
28", 1211 -;99 -383 1,670 .170 ®193
27 - 240 . 2p0 336 . 624 170 187
- 48 - 284 523, 291 .. 397 #4170 “182
29 #2088 ki - 265. - 295 ,169 - 470
30 o216 :a:-~‘ 254 0 295 - *'469 162
31 ¢ ER2035: o 235 1 i mwe 169 e
Mean 214 257 325° 7 265 . 213 »ﬂf”‘éza
cafﬁiiﬁ, 0,31 0.37  D.47 0.39 0.31 . .0.3% -

<To .. 0,36 - © 7039 . ., .0.54 0.43 0.35 = 0.34
“pcifh. 13, 2007 ©14,300.: ‘2o, 080 ' 45,800 13,108 12,700

' ""19’75 ?aurx Mean. 507 C‘B/tﬁ Wi ﬁ"lﬂ Inchea 9, 9gv R B
Note 3 *Discharge. measuramant madc on this. dgy.»
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VRN MEUWNS

10

Meéfj:
ca/mi
In

Discharga in cusscse for ye

- aul
#4158
164

204°

335
*204

244
207
242
263
225

#1389
493
*405
#2,640
1,610

©-1,5020 .
T w770

- 51F
1,460
658

2,720
1,069
557

*1,240°

4614

686
4%5
53
*93T 0
S E02
608

691 .

.29
" 1.15

Ac.Pt. 32,500

M. -Acre~fest. .367 Maximum day 14,700

HARD RIVER AT SANJKAL

Ay

346
316

. %435
1,040
€3, 250

#1,400 -
620

oo
454
385

%344
326
516

435"

. 394
*#3,200
w00 $25
649
#2648
14,730
#3,810

B,¢c680°

eop
1,170

1,240
*1,170
e

*7,870

1,440
*4,290
4. 14D
955
1,080

1.660.
915"

&0s
747

#1.450

645
945
8B5
632

830

628

. 5616
w531
502
461
4%3
tA73
37
341
324
1,190
2.72
1.921
70,200

119

" Dec

225
- 241

*247

241
242

239
232,
225
228
228

228
222
221
220
222

221
220
219
219
219

217
216
*219
219
215

217
220
247
2197
219

- 217

224
0.32
0.37

ar 1975
<ot 7 Now
311 221
295 220
. 280 217
*278 . *216
263 216
254 221
244 *217
VT 217
245 215
247 216 -
233 ‘222
222 217
224 217
213 219
217 222
222 224
214 225
®*247 - : *225
208 . 222
207 222
220 219
215 249
216 224
®213 297
215 213
294 *211
P 213
216 213
225 216
*213 . 217
215 e
233 218
0.34 0,31
0.39 g0.35
id, 3C0 13,000 13,800

Minimum day

158



120 o HARD RIVER AT SANJWAL <

duspended sediment concentration - 1975

1975 ‘Discharrs Temn. of  Total Epm Percent

Dete 'in cusecs water “F by weight Sand Silt Clay
B Jan .. w 295 . 62 27 - S

15 Jan . ... 242 58 - - r i) s . v

22 Jan -,y 2087 sue 57 o 22 : ow

29 Jan « .- 208 - 54 26 ... : <

S Feb i 222 -54 . 11 e .

i1 Feb < 224 - 69 . . 37

4 Feb . 2" BN ZE B

18 Feb .. 2323 o1 58 - 20 -

25 F e 207 . €3 . . T

6 Moz 239 . | 63 . .. 15. . . R CLT

12 Her - B3y . &8 - 1,380 > /O e - B&

20 Yzr = 183 63 52 - oo T

“2 tzr . €20 =0 64 v 3,310 10 45 45

£ Mem Lo 48D &2 . 23 -

o ... 242 , 72 27 .

=3 68 AR 27

70 A 33 .

T4 vl .75 B

8 . 4,300 1 51. 48

72 69. :

77 209

8 o 112

76 ., 89

80 . 57

- a1 . . 26

Jum 40 1%4 - B3 72

Jur R 1E9 . 133 150

Jem 495 L. 88 - 148

Iuio . %5% - 899 100 - , :

iy . 2218 —. .79 2,000 - .2 60 28
e 8% L. 176 - ‘ o

85 . 249

84 4,330 -

s

0]

o
2

V5

i LD med
4

-

-
N w0l wdoad

3R
i (o A
=3
@0
SRR
[ TR L S, .
R R L B~ AU R N et
DOwEg Eo

[ QS

J
-
Y S X, JACY

T MIANN
2 =G R I V)

4
s
ol

fv
"

65 33
a1 - 57
73 - 28

[ % P QR . 4

S AIP U WTad 5V N
]
[
1 3K3

84 Syuol

L, 78 . 14,100

[ 4

[

[

A

“»

or
- NN
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HARD RIVER AT SANJIWAL 121

Suspended sediment concentration -~ 1975

1975 Discharge Tamp. of Tatal PPM Percsent
Date in cusecs Water ®F by weight Sand Silt Clay
44 Jul . 2,420 . B3 -- 8,520 3 56 41
29 Jul . 125 B84 3,220 2 67 321
3 Aug 311 86 155 :
5 Aug 8,450 79 21,100 2 73 25
& Aug 1,320 82 4,070 1 64 35
11 Aug 352 .91 - 143
16 Aug 3,440 86 43,100 4 62 34
19 Aug 572 . 'Bé6 616 5 39 56
21 Aug 3,270 B8O . 4,820 2 37 61
29 Aug 1,720 85 2,330 1 37 62
3 Sap 1,120 B6 56
S Sep 25,700 70 19,700 12 37 51
.7 Sep 8,010 82 1,160 6 57 37
15 Sep 1,190 By 1,520 S 27 68
23 Bsp 558 B2 1,600 3 28 69
27 Sep 403 78 63
4 Dot 283 82 69
18 QOct - 213 72 35
24 Qct ".. 217 66 .33
30 Qct . 213 &5 | © 14
4 Nov 212 66 N 20
7 Nov 224 69 12

Note: Sand is all sizes abovs 0.0625 mm.
Silt is all sizes between 0.0625 mm and 0.0055 mm.
Clay is all sizes smaller tham 0.0055 mm.
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HARO RIVER AT GARIALA - 1975 123

Location  Latitude 33%45%', Longitude 72%95', abouit jRO
teat upstream of the bridge bn Campbellpur Basal Rouwd,
nearl;“&-m;igs from Campbelipur.

Drainage araa 1,180 :asquare milies.

pec11d8 ayallabla ‘Mearn daily . dlccharqe Lecord from Juqud Y
1969 to:date by Surfiace Water Hydrology Project, WASID,
WAPDA. Periodic dis charge measurements started from 595
Bctober 1968B.

Ave:gge dlschangf 727 CUSBC"‘QJZQ,GDD acre feet per yvor or
- B. 256 iaches runoff pax year) Average taken for 7 year
from 1969 to 19?:. : o L

Extreme»l Maxlmum dlschav ge obsarved dgrlpg the:year a1, 1080
; ;CJAEDS ofn 20, August gauqe-hexght??-?ﬂ}, minimum daily
discharge 164 CUseCs an J,? 8,19 June. '

:1969 753 Maximum’ dlscharaa 64,900 cusecs on- 26 Augusl
1973, mlnlmum daily dlscharge 164 cusss on. 3,7,8,19 June.

‘Eauge S&afﬁ gauge (enamelled plates installed in steps from
“Fe. - 0-3705 Ft. on right ‘hank and read ts hundredth of a2 ¥oot
- f opim: 0800 ta® 1600 hours daily during low flows and more
-« FEain duplng floods; Zero R.L. of gauge 8B7.31 as oor
levslilng cazrled out in March 1969,

%?asuremantu; Jeuanty ‘ane d;scharge measuregments were made
_dur;ngrthe year by current meter using ‘B.2 anu 0.8 wr
“Oa B ﬁepth methud.,Low flow measuraments were made by
waring and the high flow measturements were made from
cablewsy -Pout 250 Ft. upstream from the gauge. Seveniy
thi%gvsetSioF’sgdimth samples were takan by depth in-
tegration method using DE-48 sampler while wading and’
D~U% sampler Ffrom the cableway. Twsniy three of thesc
waie; analyaﬁd far partitle sire distribution and the rest
f o tatal corfcentration. Twelve surface Wdtur sampla
ware’ taken for chemical analySLs.

j‘uztermlxatgon cf discha © Tne river bed is liable to shift-
§ L BC IR
S LI ?%ting iguse dated 31.3.72 revised on 6.7.70 belouw
f12£3lfeet'maa Used. to cgbmpute mean daily discharge with
shift: aﬁgustmen‘ as indacated necsssary by the ﬁerloalu
vy o schenge measurhmehts.~w‘ - , ‘

.

Remarks -~ R&tord” gooE
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Datse

ye=In s

10

*JHB‘b
Celaz
In

. Ae.ft.
. 1975. Yoars Msan

' Npta:

HARG RIVER AT GARBABAX

Discharge in cusscs for year 1975

Jan

248
248
248
243
228

338
#238

238

23e
243

233

233

oy
-

wRZE

«218

-223

218

218 .

223

*215

213

213

218
2418
213
213
298
#2193

208 .

P

Pl

227

2.19

8.22
14,000

[
(g 228

311

271
271

®259

258

259"

259
»35%
324
294

- #2719

2265
4578

- 1,350

576

. 441
®#324
299
265
243
233

228

223
#2232
213

-~
L‘-)E

~uB

258

330
J. 287

.29

18,200

28y ea/sq mi « 0.88

}

Nae Aps
233 218
259 213
223 218
*218 218
.228 218
277 - 293
218 243 -
208 #2908
208 198
208 194
2385 189
- #6417 189 .
356, 189
282 - #1185
265 185
218 ,.155
\#208. -181
203 .181
'198,’ 177"
2220 *1??'
,asn 177
, 300 177
*? gau -~ 185
1,010 233 -
6’2’7 - *n., '7"!!"
427~ 11,3307
3?6} 601
339 248
288 218
238 ——
468 317...
0.40 g.27""
J.46 0.39Q.
28, BUB 18, BDB

May

213
208

213

213
243
271
248

*213
203
‘198

. 485

- *477

177
" 972
172

662 .

ﬂ1 470

593

2%5
- 185
- 185

*177

177
1F2.50

172...
1687
168

264
0.22

k-

Jun

168
168
164
168
168

168
164
164
168
#369

-293
*198
. 194
194
185

177
*168

168

6%
*9&1”

1.2EDU

937
455 -
*3556
27*m
254.
223
203.
189
189-

—-b

To- 293‘.

125<

16, zgﬁng 17,433“

Inchss $¢39
A Diecﬁarge measuremsnt made on this day



Date

O~ UL WK SOOI WS G R

B ol sl b md e a3 oD mD d ad

Maan
Cs/mi
In
Ac.ft.

HARO RIVER AT GARIALA

Discharge in cusacs

Jul
185
177
#1659
221
*7,250
269
223
<13
*419

350

216
*177
754
1,780
*2,150
858
BOZ
50¢
%1,290

1,230

*d, 080

0.92
58, 000

M.Acre~feet.

-« 560

Aug
376
356
552
*1,030
*3% 980
#5180
844
9,320
545
427

369

369
*477
470

412
*10, 200
560

681
1,960
*24, 900

2%,300
17,600
7,420
1,320
948

*4,150
#4300
5,030
4,330
1,400
1,280

4,030
3.42
3.94

248,000

Sep

1, 030
1,160
1,160
1,050
*12,900
&,B30
#5210
1,970
1,140
$11%
*1,460
777

625

617
1,060
*1,210
1,160
1,230
697
689
713
729
705
633
571
527
484
*470
441
412

- ——

1,490
1.25
1.40

88,400

Maximum day

for ysar
gct
398
>50
*311
259
294
288
3,210
277
277
271
271

Lo Wl
265

259
254
243
2353
*228
223
223
228

228
223
*223
228
228

228
223
223
*2253
228
228
351
0.30
0.3¢4
21,600

24,900

1975
Nowv
233

233
233
. 228
233
233
*7353
233
238
2X3

<2

233
238
238
233
238
238
*2353
238
238
233
238
238
238
238
*238
233
238
243
243
243
236
g.20
0.22
14,000

Minimum day .

125

Dec

265
*234
277
277
277

277
277
271
271
X255
265
259
259
254
254
254
254
259
259
*25%
254
248
248
*248
248

248
254
254
248
248
254
261

0.22
0.25
16,000

164



12¢ HARD RIVER AT GARIALA

Susponded sediment concentration - 4975

1975 Discharyse Tamp. oF Taial PPM Percent
Date in eusecs Water ®F by weight Sand Silt Clay
7 dan 258 64 27
14 Jan 223 56 14
15 3an 223 G5 11
20 Jan 213 &0 51
28 3Jan 21z 54 Ze
4 Feb 259 : S 35
8 Feb E50 55 35
11 fFehb 271 &0 11
12 Feb 265 &7 11
14 Feb 1,580 52 4,560 29 30 41
17 Feb 324 56 14
2% Fab 223 &0 . 16
4 Mar 218 62 11
11 Mar 259 55 16
12 Mar 604 66 : 128
18 Mar 208 - B4 11
22 Mar 4,300 .62 2,410 12 52 36
24 Mar 1,880 &1 2,090 12 32 56
< AprT 248 75 24
8 apr 208 69 ~ 26
14 pApr 1685 76 4h
<1 Apr 177 .76 . 206
26 Apr 2,800 70 3,730 5 70 25
2 May 208 ga . .. 250
8 May . 213 78 190
12 #ay 177 86 200 ‘
20 May Za5 76 352 4 16 84
26 May 181 a2 5 :
5 Jun 164 83 76
12 3un 198 8E 103
37 Jun 168 g3 35
20 3un 1,890 7B 5,770
24 3un 369 82 364
2 Jul 177 g4 127

5 Jul 825 80 2,390 59 " 39

N



1875
Date

Jul
Jul
Jul
Jul
Jul

Jul
Jul
Aug
Aug
ARug
Aug
Aug
Aug
Aug
Auqg

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Oct
Oct

Oct:

Oct
Nov
Nowv
Nowv
Nov

Nav
Nov
Pec
Dec
Dec

Suspended

Discharge
in cusscs

238
549
1,250
441
14,000

1,950
455
£01

8,100

5,680

630
29,100
54,500

1,430
4,180

1,500
21,100
5,180
2,900
1,160
593
463
311
228
223

223
233
233
238
7,920

238
7,920
294
8,400
265

sediment

Tamngp.
Water

79
82
821
65
75

85
87
80
80
B4
88
85
80
85
85

85
78
84
81
g4
a3
s

1R RN |
HE b (N Y

Sa

25
Ha
o7
59
58

HAKRD RIYER AT GARIALA

Total PP

Dy weigh
419
3,370
£, 320
1, 680

Ty T
50, LRSS

3{3a

-
~d LR e R

- bl - b -
~J O
w3 ) -
OO

conzentration -~

R AN AN md g N R

P S Y NN
3Ry WD

(S ICS SRR o

o Ut

mem
r\ B Y

m

SRS Re



128 HARD RIVER AT GARIALA

Suspended sediment caoncentration - 1975
1975 Discharge Temp. of Total PPM Percent
Date in cusecs Water °F by weight =~ Sand Silt Clay
20 pac 259 2 g 9%
23 Dec &,040C 57 4z
24 Dec 248 55 gD

Nata 3 Sand is all sizes above 0.0825% mm.

Silt is all sizes between 0.062% mm and 0.0055 mm.
Ciay is all sizes smaller than 0.0055% mm.
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SOAN RIVER AT CHIRAH -~ 1975 121

Location Latitude 23393%1, Longitude 73%187', on Hawal
tLehitrar Roacd Bridge, one mile North-Easi ol Thirah;
12 miles upstream from Long Rivar and 14 miles Eust ayb
Rawvalpindi.

Drainage area 12¢ sguare miles.

Records available Discharge record April 190l to gate by
Surface Water Hydrology Project, WASID, WAPDA. Recusod
1959 to Juns 1962 by Hydroloygy Dirsclorate of Irrio-
ation and Power Departmant.

Average discharge 1¢7 cusece (121,000 zcre-feeti por yoar
or 18.07 inches runoff per year). Average taksn for 19
years from 19671 to 1975.

Extremes Maximum discharge observed during the year Yo, 00
cusecs on 20 August (gauge height 22.25) minimum dzily
gischargs D.2 cusecs on 2, 3 June.

1960-75: Maximum discharge observed 946,200 cusecs on
20 August 1975; minimum daily discharge 0 cusece on many
days on June 1963, 1970 and 1974.

Gauge Wire weight gauge installed on 9 November 79637
to this staff gauge on central bridge piler was
Gauge read to hundredths of a foot from UBIUL to
hours daily during low flow and more often during .

LOTTS
Zero of gauge datum is at R.L. 18453.75.(checked in 1969 ).

Maasurements Thirty six discharge measurements were mnade
periodically by current meter using 0,2 and 5.2 or 0.5
depth method by wading at low discharges and from bridge
at medium and high discharges. Thirty six sets of sedime:c
samples were laken by depth integration method uzing DH-4©
samplas by wading and D=49 sampler from bridge. Thirteesn of
these were analysed for particle size distribution and tho
rost for total concentration. Tuelve surface samples were
collected and analysed for chemical composition.

Determination of dischafge Previous Rating dated 6.6.1974 wus
dsed to compute discharges. Shift adjustments weren
applied as determined by periodical discharge measuremenis.

Remarks Records goodes Data including left bank small channecl
feeding flour mills.



132

Date

-

G@=~0 W E AW

10

25

26
27
28
29
30
31

Mpan
Cs/mi
In
Ac.fTt.

1975 Year:

Note:s

Y

SOAN

RIVER AT

CHIREH

Discharge in cusscs for year 1975

()
o

P T T T S S

*
e BRI NN N RN R

LI B T N

FRAe o s S B SR R E U OGO PP D

A e o)

LI S S ]

%

¢ v e = =

DAty dudedd
L) - - - -
ooy

Mean

Feb
(0. U
30.0
5.0
Tolh

3.6
4.0
2.4

#3533, 0

47
.38
0. 39

2,630
260.

Mar
48.0
z24
15. 4
15. 0
69
33.0
z25.0

#18. 0
17.0
16. 0
41

110. 0

47.30 .

7.0
32.0

Z8.0

24,0

23.0
20.0
57.0
. 20,0
*23,
30.
45,
46 .
43,
37.
27.
25,
23.
21.0
32.0
g.2s
0.2¢%
1, 980

0 csfsq

oQooo oooOo

Bor
16. 0
17.0
20.0
2G6.0
18.0

19.0
15. 0
13.0
*3.8
9.0

[ORT RV RN R
R

[ L T

% ,
N G RN
o o O N WWumE OO

e = om &

-
-
o

569.0
131.0
2.0
29.0
12.0

-~ - -

< 41.0
0,z2
L, 36
2,430

mi  2.08

*Discharge measurement made on this day.

Inches

May Jun
15.0 0.4
13.0.. 0.z

.8 (3. 2
15,0 J. 3
5.0 Zp. 0
5.0 35,
1%. 0 *5,
Al A T d.
- 24

2.6 1.

1.4 LY

Ted I

2.9 L

1.2 Z.

1.2 1.

1.4 g,

289.0 0.
61.0 O.
35, U Oa
22.4 .
14..0 35.
*G, 4 2B.

4.0 25.

2.2 .15,

2,077 S,

1.3 *3,

1.0 B

0.9 1.

g.6 84,

d.7 a4a.

0.9 o~
20,0 13
G.16 0.1

. W.18 -Gt

1,250 77

28.02

oo sET b NNT OO NNOE O



SDAN RIVER BT CHIRAHN 133

Discharge in cusecs for year 1975

Dats Jud BRug Sep Oct Nowv Dec
y! 3.0 35.0 Bes 70.0 22.0 . 11.0
Z 12,0 z,9450,8 1,770 74.0 21.0 S 12.0
'3 7.4 1,500.0 875 , 7F.0 0 zz2.80 - 16.0
& 5. 198 - 681 77.0 21.0 14 . ¢
5 ®124,.0 w®4,150 *4,950 77.0 *Z1.0 12.0
£ 40.05 *260 1,140 £35.0 2Z. _ 11.0
i 16.0 187 2,620 B7 23.0 11.0
8 1.0 173 782 g0 - 23,0 ¢ 9.8
g LTy 139 792 $2.0 24.0 *9, 0
10 3.0 139 1, 540U _ 45.06 24.0 . B.a
11 3.4 1a4 721 43.0 24. 08 ‘ 8,2
12 2,0 #7 8R0 520 42, E 21.90 7.4
13 . 2,810.0 ®208 4sy 41.8  20.0 7.0
14 534.,0 124 583 4G.0 17.0 6.4
15 *#2 750e 0 102 585 #39.0 14.0 6.7
16 *3,700.0 *LHT 311 27.0 -~ 14.0 5.1
17 339,00 520 asz o 36.0 ~14.0 6.7
18 B, U #5193 ~ z54% - 35,0 12.0 T 6.4
19 81.10 B94 353 v 23.0 15.0 6.1
20 *#47, U*15,400 187 - 32.0 «42.0 5.8
29 2,810 2,560 152 31.0 . 13.0 5.5
2z * 106 4,630 . 136 29.0 T 1%.0 5.5
23 £5.0 890 119 . .28.0 13.0 5.2
24 BE. O 513 - 102 T27.0 13.0 5,2
25 G D 357 G 3 25.0 12. 0 5.2
Z6 _ 656.0 387 68 : 24.0 0 10.0 4.6
27 53, G 260 83 ®#24.0 10.0 w4, 3
28 ®*1z6.0 2,240 77 24.0 9.4 4.0
29 115.0 +2, 360 74 24.0 9.0 3.8
zg 54.0 8&6 72 23.0 9.0 3.4
31 37.0 897 - 22.0 e o 3.0
Maan as9.d 1,690 718 46.0 17.0 7.40
Cs/mi .84 13,39 5.70 . G.37 D.13 - 0.086
In L.20 15,44 6. 36 0.42 0.15 g.07
Acz.¥Ft. z8,z00 104,000 42,700 2,840 987 458

M. Acre~feet. .168 Maximum dey 15,400 Minimum day 0.2



124 SOAN RIVER AT CHIRAH - -

Suspended sedimant concentration -~ 1975

1975 . .Discharge Temp. of Total PPM Percent
Date "~ in cusecs Watesr ®F by weight Sand  Silt Clay
14 an " 2.8 .59 .. 24 '
28 Jen S Y &0 29
30 Jan 3.6 &0 12
8 feb . 47 59 .28
21 Fsb 15 - 63 13
8 Mar 18. 4 T 68 33
22 Mar = 22,8 70 35
9 fApr 5.8 77 49
22 Apr 4.6 82 131
8 Pay 6.1 80 75
23 May 4e9 86 154
S 36N 7 84 81
26 Jun 2.8 89 T 45
8, Julk. - 490 80 . 1,130 12 53 35
8 Jul - - 3.8 3¢ 114 ‘
45 Jul 5,340 76 2,800 - 14 62 24
48 Jul 911 80 1,870 5 44 51
21 Jul 18,700 77 T 3,030 15 53 32
28 Jul 9,830 86 . 1,080 7 7 26 67
‘B Aug 7,100 87 5,910 > 67 30
9 Aug 13,400 B2 ~ 2,900 . 1 41 58
& Aug 10,500 87 ! 532 7 44 49
12 Rug 6,880 . 80 8,010 47 41 22
13 . Aug 180 Se v 607 5 28 67
16'gug 133 84 120 . :
18 Aug 1,000 g0 - . 1,920 15 58 27
20 Aug 44,800 78 12,000 44 37 19
29 Rug 2,290 T6 - 811 . 4 60 36
‘5 Bep 2,230 8o 2,640 19 56 25
25 Sep 93 85 33 :
15 Dot 39 79 75
27 Oct 24.4 71 - 39
B New 2144 71 30
24 Neov 11.5 -60 45 .
9 Dec 9 -7 58 o

27 Bec 6.3 75 45

Note s Sand is all sizes above 0.0625 mm.
§i1lt ie ell sizes between 0.0625 mm and 0.0055 mm.
Cleay is all sizes smaller than 0.0055 mm.



138

6* 09° 3ve gur vz oo 18 a6 0" @' oav'e 0~ gt geel ogt S0
5 gn s ost 80z BLE eL'E 0Z° &% 6% g - 8Lt 06t 04°L S
AL
1l sg° 08 n%e 002 L Lt A T S R A TU A T T
190
i i) n-e [1¢14 St 7Lz i°Z 0f* gl 9Lt 0 - v gL pz 't m
ug
z o 9L m fn "t el 0kt 0zt WEt g - wt pat pert -
- 1)
g6* L e 55l : 887 282 ot* 8zt 8T o - @h 09 ook 5
™
1 aL 6L 0s¢ %oz 187 LBf gEY 68T BLE 5 - vl vl goth &
ung
L 5 AR 111 z6l Sv°¢  uss oct ot osete L - et 0ozt g
oW
¢ sz ¢ 0Lz 551 ‘ v Ganz DT 62T MRTL 1wt = g8 gzy 08" 4
dy
g 20" ze o 78l (e oses 82" sz*  B8'T L - 56t 09'F 2L g
. Iwy
EN v2* 8L 004 vl 1A sz ¢ A 1 ki S o - 8% obl ggnt m_:
6 g5 6L oé naz e oL 0z*  §2°  £2°C g - 00'h 0€'b oL 4y
ganz
1/8u Jesz  fmcerc g w4 fors sustuyearies 40 ‘on Yos v foow S x e 6§ wi egeg
1° Wil - ,
os  fp1 say  wd RiIESE NOTTYIIW ¥3d ShEYd MATT ¥3d SINTIVAIADIIANH

§LEL ~ sETCWRS 1349M jo sysA(Buy jacyEBy)

HYHIHD 1¥ HIALE NYOS



Blank page retained for pagination



SOAN RIVER NEAR RAWALPINDI - 1375 137

l.ocation Latituds 33933, Longitude 73%0s%, one quarter
mile downstream from mouth of Leh River and Grand Trunk
Road brldge and 4 miles South»East of Rawalpindi.

-

Drainage area 650 square miles.

Record availabie Discharge record Januvary 1960 to date by
iR urface Water Hydrology Project, WASID, WAPDA. Gauge
heights only May 1953 tc 1958 and dischargs record :

1958 to June 1962 by Discharge Division oF Hydralogy
Directorate aF Irrigatlnn Departmant.

Avara 8 _discharge 645 cusecs (467,000 g@cre feet per year or
1%.34Y Inches runoff per year). Average takan for 18
years from 1968 to 1975. o

Extremes Héximum discharge- observed durlng the year Ba, 000
cusaecs on 20 August ?gauga height 21.00 Fest), mxnimum
»; daily discharge- 23 cusaocs on 2 july.

. 1953=753: Maximum discharge observed 107,000 cusecs on
13 August 19703 minimum dally dlschasga 15 cusecs on
11, 15 HEY"‘QSBQ I

auga Enamelled gauga platas graduatad to 0.082 foot upto -
3.33 fest and to 0.1 foot beyond read from 0800 to 1600
hours daily during low flows and mures often- during floods
Zsro of gauge datum 1$ at R.L. 1,375, 19(chacksd in 1969).

Mgasurements Forty une dlscharge ‘measursments were made

~periodically by'current meter using 0.2 and 0.8 or 0.6

- deapth method b¥ wading ut low {iows and from Grand Trunk
 Road bridge at-msdium and high flows. Thirty six sets of
sadiment samples were taken by depth integration method
using DH~48 sampler while wading or D-49 sempler from
bridge. Fifteen of-these were analysesd for particle size
distribution and the rest for total concentration. Twalve
surface samples wers collacted and analysed for chemical
compualtlon. .

Detarminaticn of discharge The control at this station is
, ~unstable at high fious. Rating detsd B.6.74 was used and
pydiachargas were computed by applying shifts to geasugs

heighte, as indiceted by psriodic discharge measurements.

Remarks Record fair.



138 SOAN RIVER NEAR RAWALPINDI

Discharge in cusecs for year 1975 ‘
Date Jan Fab Mar . -Apr © May Jun

1. 82 235 107 B2 62 30

2 82 207 142 75 79 3D

3 79 142 114 5 57 35

4 79 118 118 86 96 35

5 75 118 114 82 79 - 30

6 75 118 138 82 72 . 60

7 79 122 126 79 B - . - *72

8 79 #1975 *118 75 *69 72

9 B2 242 114 *72. © 63 54
10 B2 221 ‘#1403 7z - 83 54
11 *#B82 185 138 72 . 63 51
2 B2 - 256 270 69 - 69 £3
13 . ‘B2 366 - - 200 69 72 66
14 - 82 980 142 75 - 60 63
15 : 82 235 134 B2 51 57
16 . B2 207 »122, g2 - 118 60
17 B2 134 107 79  *1,300 .. 54
16 - 82 165 103 75 249 7 51
19 79 110 96 75 150 54
20 - »79 103 - B6 79 - 103 66
.21 79 #93 79 . 93 72 57
.22 79 B9 wg3B - w93 ®E3 57
23 , 79 89 1,020 93 ° 57 57
26 72 79 1,040 - 60 . 54
25 79 .75 207, .. 1%e - B7 . -7 60
26 72 69 w6 - 76T .- 45 251
27 - 72 66 114 520 35 .. - 51
28 72 122 110 165 30 © 51
29 72 — 103 ..1440 - 28 - . 897
30 #4138  e== 200 .88 - 35 100
31 249" T e 93 - 30 -
Megn 1 183 185 o228 SATH43., 0 B3
Ce/mi « 1B 28 - .28 ’5'19;;""‘ o .17” ’ -13
29 T .20 14

CIn . «15- .29 «~33 . ;
Ac.ft. 5,300 10,200 14,400 - - %,270-- 6,920 4,940

1975 Year: Mean 662 Csa/sq mi '1502"Inphesl,13.az
Note: ~* Discharge meassurement made on this day.



SOAN RIVER NEAR RAWALPINDI 139

Discharge in cussecs for year 1975 . ‘ ‘
Date - Jul~ ‘Aug Sep s Get Nov Dec

1. 48 48 728 214 - 118 93

2 23 . 155" 3,440 207 118 96

3 86 4,910 3,490 200 114 ‘93

4 1,570 406" 741 200 188 93

5 #1,050 #5,900 +15,600 207 *114 96

6 122  =6,810 - 2,000 200 110 .89

7 100 . 754 *&,300 188 107 ° B9

8 89 302 2,750 175 107 93

9 *82 286 - 4,750 160 110 #95
10 100 190 1,210 155 " 110 56
11 114 160 2,240 138 122 “ 96
1z - 130 8,480 590 138 122 196
13 2,180 =1,060 674 130 114 “96
14 2,090 350 358 126 110 '9¢
15 5,640 334 3,310 *118 410 96
‘16 *8,480 1,670 2,550 122 110 100
17 1,490 2,340 3,120 118 T 410 96
18 15160 #2,920 910 118 110 96
19 5,620 4,070 1,080 118 107 96
20 1,570 #25,700. 1,120 114 #103 96
21 - .%8,780- - 2,000 - 414 118 110 96
22 [ 1,690 #12,%00 C 342 107 107 96
23 286 #7,730 - 326 110 103 96
24 310° 530 390 107 ‘103 100
25 195" 382 #3126 107 ‘100 100
26 142 358- 310 107 .108 100
27 T w229 440 256 *107 .96 *95
28 . %*1,190 3,200 © 242 407 <986 96
29 T 1,960 4,370 - 200 107 . 100 ‘93
30 150 1,660 221 107 - © 96 96
31 60 767 R 107  m—— .96
Magn 1,510 3,260 1,990 140 . - 109 96
Ce/mi 2.33 5.02 3.07 .22 - .7 -~ 15
In 2069 5.?8 3042 425 ) 019 P .17
Ac.ft. 93,100 200,000 119,000 B,600 ..6,460 5,880

M. Acre-feet. .479 Meximum day 25,700 Minimum day 23



140 SDAN RIVER NEAR RAWALRPINDI

Suspended sediment concentrestion -~ 1975

1975 Discharge Temp. of Total PPM Percant
Date in cusecs Water °F by weight Sand Bilt Clay

8 Feb 185 63 - 83
21 Feb 93 T 66 63

8 Mar . 118 . 75. 76
10 Mar 103 65 61
16 Mar 126 70 .. 31
22 Mar 138~ . 75 o 30

9 Apr 75 7> 29
22 Apr 96 B1 79

8 May 83 - BS 25
17 May 1531607 98 1,520 P 53 45
22 May 63 - 86 100

7 Jun 72 B& 37
26 Jun 31 g0 , 62 '

S Jul - 740 87 2,250 4 38 58
16 3ul - 18,700 80 . 7,230 25 &1 14
19 Jul 9,690 82 - 9,400 ? 53 40
29 3Jul .. 9,580 - 87 5,350 - 10 47 42
27 Jul : 334 9C - 313 -

28 Jul 1,450 91 2,190 B . 57 35

6 Aug 6,750 . B,580 2 - 65 26
12 aug 27,4100 82 - . 12,800 T 25 so 25
13 Aug 590 87 . 1s360 1 21 78
18 Aug 4,100 85 2 &,340 43 31 26
20 Aug 54,500 78 . 11,500 24 42 34
22 Rug 24,200 BO ~ '8,120 13 71 26
27 Aug &,100 B2 3,020 C 34 . 37 29
29 Aug 4,120 EF 1,700 17 - 65 . 18

5 Seap 23,700 8o 9,780 17 &8 - 25

7 Sep 16,600 B8O C 6,440 62 28 10
25 Sep 302 87 24
15 Bet 122 80 138
27 Dct 106 73 44

5 Nov 110 83 54
20 Nov 103 76 36

9 Dec 100 &4 213
27 Dsc - 98 66 89

Note @ Sand is all sizes above 0,0625 mm.
Silt is gll sizes between 0.0625 mm and 0.0055 mm.
glay is all gsizes smaller than 0.0055 mm.
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WADALA KASS AT PAPIN - 1975 143

Location Latitude 33917', Longitudes 72955%, it is 1 mile

. upatream of Papin village on Wadala Kass one of the lsft
bank tributaries of Soan River at a distance of about
36 miles from Rawalpindi.

Drainage areg 214 square miles.

Record available Mean daily discharges from %.1e 75 to daste by
surface Water Hydrology Project Wapda.

Extremas Maximum discharge observed during the year 36,600
cusacs on 18 August %gauge height 17.48 ft) minimum daily
discharge Zsroc on many days of April, May and Juns.

Gaugs Wire weight gauge installed on 30.12.74 and read from
0800 to 1600 hours daily during low flow and on hourly basis
for 24 hours during ths period 1.7.75 to 30 9.75. Gaugse

set to arbitrary datum.

'ﬂaasuremanta Ninety sight discharge measurements were made
UTing e year by current meter using 0.2, 0.8 or Q0.6
methcd. Bsventy four ssts of sediment sampgles werse taken
by depth integration method using DH—48 sampler while
wading and D=49. in high -Flows. Fifty six of these were
analysed for particle size distribution and rest for total
concantretion. Ten surface samples were collected and
analyaed for chemical cﬂmpos;tlon.

Determination of d;scharg% ﬂating table dated 26,2.76 was used
w a t adjustments ta compute mean dally dischargess

Remarke Record good.



144 WADALA KASS AT PAPIN

Discharge in cusecs for year 1975
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Discharge in cumecs for year 1975

WADALA

Date Jul Aug
1 *0.3. s
2 o (&}
4 .92 «76
5 « 146 36
6 18 #4,730
7 *255 241
8 sq44y 106
9 11 52

10 4.5 31

11 3.0 15

12 1.2 5.5

13 » 648 v1.2

14 » 254 0.3

15 = 738 0.6

16 209 =241

17 37, «881

18 13 *64450

19 *15 472

20 3,000 *731

21 *2,540 53

22 73 *31,910

23 15 =680

24 B.o 72

25 75 18

26 * 3.0 28

27 2.1 23

28 1.5 * 280

29 0.9 * 1,060

30 2.7 114

31 0.9 3z

Mean 271 635

Cs/mi 1«27 2.97

In 1.46 3.42

Ac-ft.16.700 39’000
- Acre-feet. 89,900

KASS AT PAPIN
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1975
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Suspandern soecimenl aosncentration - 1975
$975 Digchiargs  Tomo. of  Total PPM Parcent
Oate in cussos Waber °F by wsight Sand 511t Clay
20 Aug 54 28] 14,200 13 s ab
22 Rug 7,650 7o 25,100 £l A L 5
&3 A 3,220 fR3] 14,7800 14 L5 3
26 Aug 26 e 297
28 Aug 950 no 12,900 97 4 35
2% fAug 1,190 I8 18,400 9 &1 30
2 Sap 2,210 20 1€, 700 7 23 70
5 Sep 17,500 54 22,100 El 47 45
Y Seap 2,394 [ 16,708 12 55 34
15 Sep 4,240 78 s 220 10 78 12
22 Sep 3,600 7 2,300 1 27 s
15 Dot Jet& 885 &3
29 QOct .3 % 8z
5 Nov b, 6 = 18z
Z7 Mov G.6 & 3
11 Dac 0.5 58 19
27 Dec 12 &5 g

Note : Sand is all sizes above UJ0625 mm.
Silt is all sizes between D.9625 mm and 0.80%5 mm,
Clay is all sizec smaller than 0.0055 mm.



148

(LR [12:he [ 6% faf:1 ] : at*cl  agepl a3 oe* ¢ ¢ ¢ pe*L nZ't ggtl 133

280

B's $g° L' ong 26y 29'8 49y WA AN - A A A4 9 0£3 al*t gzt s
pon

29 bt L*e oL ¢k §9*%4 g9 06’z vz Iieg s 8% 08" . o0ty b
. 390

£ LI 18 03¢ ZLl [T AN # 4 1 gi* 68 £6°2 o XS TN TSI TAH M
g

5°% ¢ 9L ol rey ETAI A A} r A TRP AT R 4 o 7Y Lo £
. Bny

EA ace s Ges 80" uGg w55 oLt %2t Ba%e o KEDEAE L 2 T A L
e
§'e el 37 ¢f:J2 w7y 8L natl PR SCFAT A [ 0 0e's pETL 0By mmn

n

1 Let 78 nokl 919 LA S YA SA S 09'Z SL*% Lg% 1 oLte ol ogstt gl
3-8

85°2 2 oobl 048 LA T VA Bz*2 88*¢t  gv'g 0 n6'8 g8*l got ¢l
qud

7L g 360t 0Ly 9E bl GEtL gt 9z'9  gLte g 0g%8 09%*l ezt L
uer

"den3 3 y ¢
/8 oSz Aavseg g ed prs suery T & fow "osow fow fgo oy w6y e 2380
¢ 3 T¥IGL
Hyg ‘01 ee¥  wd  gix33 NOITYIH H3d Sitvd LI W34 SINTTYATRbIIIN

GLel - serdwes I93BM JO stefteuy (BOTWEYY

NIded Lv SSU¥ HIYIVR



- e i s e i g S
51 HIVEW MEHLR CHAHAL - G575 142

s
- P -
P EF O L E

WRAELA .

Maximum disch
cusens on 20 Aug
dalliy digcharoe
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CUunaecs Qb
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. .

20 Auvgust 1HYL; win
U April 197 0.

Gauvoes Lonbtlnuou wooTdsr
stilling wel. 0 RC ST O
this staff graduat
Zera R.l {ahesk
Measuremgnts Sixty sevsn dischar G owere mode
Zduring ths year by cursent m ar U.Z ang U
cepth msthod. Low Flow mﬁauu ade by wooliog
and high water measursment Sixty s8ix sels
of sediment saﬁrLC‘ WET 6 take- Ltepration method
using DHs48 sampler while wvadi sampler ron
cab leway Tman{y nine af the« ced For particle
‘., Bize d;stribuﬁ ion and the rest oninentrat Lon.
) = analyoed o

Twelve surface samples werns
chemical compesitiaon.

flannel is Cﬁmpascu of smell
s ngarly continuouslys
i qﬁjuct ents uqsed cnlpﬁriadw
re applilicd to ratin ' :

n da¢l5 discharge.

Determination of discharge Ths o
' Jhingla and sand which ghift
daily gauge heights with shi
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a

ic discherae mgasurenants w
dated 20.4.77 ta compube e

Remarks Regord good.
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IVER NEAR CHAHAN

Discharge in cusecs for year 1975

Dats Jul
1 6.3
2 7.9
3 9.3
4 18
5 42
& 21
7 =88
;] 33
9 7.9

10 *5, 3

11. 5.6

12 4.0

13 *172

14 35

15 *15

16 17

17 12

18 11

19 *4,300

20 ‘ 44

21 1,920

22 42

23 26

24 29

25 20

26 15

27 13

28 11

29 10

30 12

3% *13

Mean 128

Cs/mi 1.38

In 1.59

Ac.ft.7,870

Acre-feest.
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4.63
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1975
Date

18 Jan |
25 Jan.

1 Feb

8 Fab

14 Feb

18 Feb.

1 Mar
7 Mar

11 Mar
. 22 Mar
23 Mar
31 Mar |
10 Apr
11 Apro
12 Apr:

24 Apr’
3 May.

5 May

16 May’
25 May-

1 3dn .

6 Jun
12 Juh
20 Jun
29 ‘Jun

S gyl
7°7J41
10 Jul’

13 gul
13 Jul
15 3ul
19 . Joul
21 Jul

271-3ul-

31 Jul

SIL RIVER NEAR GHAHAN

. Discharge -
" in cusecs

-

¢ .0 3 4 »

H —t
el s el S S H SR R

FRC AR B B B )

- N .
(e 0 :
POMN=e NOEWD AW oo
. b & . PR o & 0 & W
VIthDy = o VOO WEO SO0 50OeN

‘™

@ W
o oW
*

IS

3,470
539
1442
2,890
5,440

"‘12.§

U1 -,

Tempe.
Water

&4
S4
58
56

54 .

58

72 .
5
58
70
62,
78
74,

76
78
70

of
eF

72

8%
78
B0
B4
90
86
72
.92

78
Ba
94

o8z
T ea

. .87
‘Bo
go
82
S0

by weight

2.0

&0

26
29

29

24

23

14

898

25

215

.10

20

.18

4,940

32

48

3,170

- 99

=Y
R
c.. 48
. 3,070
47
-910
L.9,320
. 85
22,800
19,600

672
17,600
45,300
S 445170
115

Suspended sediment. concentration - 1975

Total PPM
Sand

e

DG W Mo w

Percent
Siit

25

35:

60 -

35

18
59
37
"~ 20

57

40

Clay

72

59

38
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Note ¢t Sand is all sizez above O.0622 mm.
5ilt is all sizee betwesr 00,0625 mm and U.005%5 mm.
Clay is all sizes smaller than C.0055 mm.
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SGAN RIVIR AT DHOK PATHAN = 1975 - 155

-Lkocsrion hatitu ‘e JEQDSE,JLongitude 7209201

W‘ih v uaight

T geuge fixed an »hb'ﬁnkdga nanr Dhok Pa{han“ytilaga on-

' 41
“Xaara frem-195a tﬁdq9?5. Sy
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suweidFf par XEpr}. Ausragﬁ taﬁbn far 12
Bavr SN «(’; -

Extremew Haximum discHarge chsenved during tha year 6&,100
. cuspca‘on 26 Augubt {gauge height '13.60: feet); mznimum
daily discha:ge 9 cusacs o 17 "june. , 207

64-153%

Haximun discharge obssrved 209,000 cuseag on

J July 1967 mi nihua daily. diacharge Ges cuescs on 12
. Juna’ ?964A~'\ o SE S S
o dpir . ﬁv -
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“,spaq h1§s§'Ar PHOK RATHAN.

Biachargo “in cusnps far year 1975

-Ba .

186
Datp Jan
1 - 423
S #1846
3 132~
a4 ‘116 -
. T © 409
& 109
7 109
8 116
e 11 0104
11 - 401
12 - 405
13 . 404
‘14 112
15 - - 90
16 90
17 - 90
.48 w87
19 .87
.20 .87
21 . B7 .
22 - 87
2% . 77085
25 ‘84
26 82
7, *82
28 .90
29 97
b 11] 123
31. 116
. Maan - 40%
:ec Qt Q.04
i ’ 0.05 )
AO*H’. D) 6 ’ 3—19‘
jj!?! Yeurt

Feb

=127 ¢
378 o s
446 .

.- '307
© 238

. 205
217
205

*161

*211
© o 4BS
524
614

. wy,620
862

#472
. 378
336

283 ¢
254

. 229
205
“ 178

*446.

- 161
173
- 163

- - -

014

0. 15

Mean 1,240 Cefeq mi 0.50 Inch¢s 6.73

v 'ﬁlg
x—ﬂufzgé‘,

‘109"
146
137

415 :
2405

156

161

*229

199

205 .
. %440

459

‘359

378

336
*199
. 181
156

 fe5

170 .

156"

913
1,670

%1.230

T a37
401 -

Apr
127

420

*90
*+65

Eica

‘68

- *127 :

76

- 70
L3
79

76
&8

&80
-52
'V*as

a2
a1

a1 -

41
32
w4y

*740

14220
3:150
1,010

's37 -

i, SO0 -.ﬂ-

<

220

.89
Q.4
13,100

‘ﬂqto 3 ';Di-ch.rg-,ﬂaapuaon-nt made on this day.

132
*6,830
"498
415
0.17
0.19

. 24,700
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,_23
24
25

26
27
28
-89
2.30
31

Mean

Cs/mi

In

Maf. > 169, BGD
4M acrs-faat.

SGAN -RIVER. AT DHOK. PATHAN

157

:,:Dischargs in, cusecs for ysar 1275
o dul - Aug . .. Sep 8ct Nov Dec
*498 ‘63B: - 1,250 . =378 156 423
710 #420  =%1,460 283 175 *109
378 *#705  #3,370° 336 187 120
1,760  #7,760  #3,260 326 199 420
5,210 1,670 9,720 #299. #4170 132
%1,550 %11,200 7,420 211 141 441
1,930 -~ 6,220 %7,080 .. .223 146 137
#1,730 ° #3,840 6,520 z235 116 432
1, ,330 _1,23&' ®2,120 z11 . 116 =127
;o 598 0 1,190 4,160 193 122 432
283 . q,21§, . 2,540 7 187 T #1127 132
. %486 | 1,420 - »3,230 .. 481 Lo 119 120
#1,650  #5,250° 2,420 . . 4BY 109. 121
*3,070 3,528 . 2,070 - #2111 119 122
'3,600 3,33n #5,410 _205 429 123
*4,970 %13 ,900 19,200 205 127 116
_ #&,570 4,520 #3,760 . 211 132 ©7 116
- 12,360 #18, 793 - 3,720 -7 7. 205 41 .0 wi1e
S #7,220 757 ‘3,330 229 *156 116
- #7,120 #19,0 1~vsu» 223 146 116
#q2,800 25 7a&w %4, 79n;ﬁ 229 15877 116
- %8, 940 9,240 154707 %223 165 ¢ 116
Y 805 31,400 1,370 2057 165 405
#1,470 5,073 4,250 "193 - ‘165" - 105
1,840 gj 275 _966 : L - 1B7 =1?5¢g"* %120
=988 T, U L824 ~-3175 120
S00 12,870 a*511 7175 127
#582 ‘11 600 485 .18 - 120
¢ 498 ;*5 590=- ‘498 11 e 120
22,390 A*gas Twy33 07 w37 - ®*416
YT 614 ka sﬁsg;ga w40 116
’ 2 740 - 6,510 gqaaa;“ e 2187 7 421
- 73,10 2.&&* 1380 D.095 i 008
1.26 . 3.80: 1.53<7 0.10: oo B.06
401, 099 206,000 7 13,400 % 8,250.> . 7,440

,89? ngimum dey ; 31 400 Mznlmom day 2
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Suapéﬁﬁad asdimegnt cuncpntzation - 4975

41975 Diachargs by ﬁ. of 1‘ 'f.a.l. ?Pﬂu e ‘?’*“‘ Po qcn*h
‘pata- in, cuascs Water ‘*F by wligh o Blfd: SLkb Fs Clay
2+Jen 127 '52 11-’5“»

;9 Jan 181 60" . B84

18 Jen *Bhok - 58 13

.23 Jean 87.2 57 432

27 Jan . B1.6¢ 62 . &4

2 Feb 389 62 411

48 Feb 156 62 314,

11 Feb 21 59 . 34 , , L
45 Feb 1,620 53 2,518 a;%” 49 39
47 Eeb, 459 601 . 1,s&m B 4 28 45
‘25 Feba 164 72 336

.1 Mam, 235" 67 Zo0

<5 Mar 132 73 329 o 5
A2 Mar L 433 617 7,410 .37 28 %9
A7 Mar a9 Ty, e T o
25 Mar 1,230 TAL, 2y Zs¥ .9 52’ 39
28 Mar 357 73 At 1w27§ B4, 28 18,
* 4 Apr 127 76 62 9 257 66
< & ApPT 50 73 .- 120

'8 Apr 87.2 76 . . 169

‘44 Apr 78.8 71 . 76

49 Apr 44 74 : 142

25 Apr 48.5 71 &0

26 Apr 862 : ‘6,680 2 49 58
'3 May 127 74 2

L6 May 201 75 306 - ira ;

11 Mey 54 76 425 B 46 - .48
13 Meay 37.5 94 - 190 ’

46 May 550 74 22,9 6 38 56
19 May . 862 82 3,240 2 S6 a2
28 May 50 R - 3- T 226
3 Jdun C 215 79 162 -
4 Jun - . 988 79 4,800 9 62 29
10 Jun « 3945 80 360

17 Jun ‘ 10.6 - 81 541
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Date-

3ﬂﬂT“F

Y

Jun*
Jun

Jun 7

Jul.

'3u1~

Sul
Jul
Jul
Jul
Jul”
Jul
Jul
Jul
Jul
Akg

-Rug

Aug
Bug
Aug
Aug -

'Aug

T
Aug”

Ritn

Adg

SOAN RIVER AT DHOK PATHAN

"Digcherge

in‘euaacsﬂ

2 SDD

o

2% 0 o

_?8
81
g1
B2
-8¥
- . Bg
S ¢
84

77
86"

s
78

- 80
-85
£2
78
89
8
a9
85
94
a2
91
H0
79
BT
80

-

81
74
83

Tnts) PpPM

~,by waight

21,700
26, 50%

262
23,400
44,800

- 390
24, ?ﬂﬂ
9 &30
11:633
5,140
660
12,200
29,860
19 280-
16,6480

42,200
24,100

- 37,400

.9,530
1,990
3 460"
' 3,820
3 450
»?,azu
1:110

22,800

29,500
11,890»
14,500

'23;?Dﬂ

20,709
17,900
18, 800
23 20%
9,810

“edabwt - el ,
NS RE AN SBa NN WO

Suspandsd aedimgnt concentration - 1975

Temp- o

‘watwr ° ;ﬁﬁﬂﬂ@’

-y I T SR

N

Percant
Silt

25
41

-49 -
41

159

Llay

18
‘5@

41
32

=2



160 SDAN RIVER AT DHOK PATHAN

. Suspended sadiment concentration = 1975
1975 Digcharge Temps oi Jotas HPH Percent

Date = 4in cusecs Water °F by weipht Sand 811t Clay
22 Aug 3,190 B3 ~° 9,900 11 64 25
23 Aug 20,400 79 11.§GQ B & D £ 15
23 aug 32 10Q 82 15,000 10 .. &1 49
27 Aug 1,340 88 6,570 17 89 24
28 Aug 3,800 89 - 9,510 25 37 38
29 Aug 7,700 79 . 6,960 19 &3 18
31 Aug- '1,319 87 2,690 1% 52 33
2 Sssp 1,160 87 : z 260 14 50 3§
3 Sep. . 34230 L Bb_ ., AT 61 22
4 Sep: - 3,600 BB_; ;f “ 0; Y 18
"5 Sep’ 21,800 B - S 8 &8 24
7 3ep 17,500 72 7 . &8 25
9 Sep ¥, 480 85 35 43 21
10 Sep 6,470 84 36 46 18
"12 ssp 4,520 84 31 33 36
15 Sep 5,010 80 35 S0 15
17 Bgp . 3,800 89 37 .. 4% 18
21 sé&p ©1,650 78 3 41 37 22
27 g0 ol 84 ot |
>0 Bep - 420 88 -~
-1 Ot 378 88
.5 pet 307 76
14 Oct 211 79
22 Oct - 217 79
30 QOct 144 8o !
. 5 Nov 156 75
.31 Nov 127 66
“49 Nov 1419 ¢ 70
28 Nov 170~ 62
. 2.Deg . 108 59
C 9 Dac 127 607
. 983 ;. 116 5&:
,25f 120 z8-
35\ eﬂ 112, [ 64'
o P dy' - Jr-r

'"Nn%%¥; 53&%d ise all sized abbge 0.0625 mme
© .8ilt is @1} sizaes between 0,0625 mm and o.ou%s s
Cimy is all sizes smeller thaf 0.0055 mme {5
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GHAMBIA NALLAH AT DANDA SHAH BILAWAL - 1975 . 162

Lucgtlon Letitlide 320477, Lopgitude 71':9' It ie situated

an- Talagang Danda Shah B8ilawal -Road and .ons mile from
Dandg. Shah Bilawal villags.

ﬁ gi gga area ZGD sq milas-'

stord av ble  Gauge ha;ght and mean daily diachatga racozd
<5 at & ocataon sincs Fe1e75 ﬁo <dete by &urface watar
Hydrolﬂgy Prajsct HA?QA.E )

sztramnaﬂuﬁax*mum discharge abseruaé durxng the year 42, 600
: cusecs. on 20" _August ?gauge hieight 17.45 ft) mznimum daily
dlagharge zare on many days of April, fay and Juna.

Gauge @ wexght gauge 1hutsllad o 9.1. 75, and sst tc arbxt-
raty- datum. Gzuge read from 0B0C to 1600 hours daily during
low Flaws and bR houvly-baaxs ?ar 24 thra during the period

107475 to 30.8.75, g

ﬁkgsuremanta Exghﬁy nina discharga~maasuramants were mdda during

R 8-ysex by current meter using’ T.2, D.8.p7p 0.6 may ads -
Elghty five sets of gogdiment samples wdre taken by . depth
integrttion mathod ueing DH~48 -sampler.while wadi é and D~49%
in high flowse. Fifty ‘twe of these were. analysed for particle
size. distribi tion snd. the rest fnr total - concentration. 11

. Surface samp; es were nnllsctsd and enalyaed for chamical

 campna1tion.

wai &t

'har g Rating table dated 2.11.76- was ussd
ments to gompits mean daily diecharges.-

ﬂ arks ‘Record guad.



164 GHAMBIR NALLAH AT DANDA SHAH SILAWAL

Biaahargs in cusacse for year 1975 _
Pats - 3Jan f‘eb; e Mago Aprooo . Mey  Jun
~Be8 15 B
2‘ 6 . ’ S 5 o
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L2300 0.9
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466 GHAMBIR NALLAH AT DANDA SHAN BILAWAL.

Suspended sediment concentration - 1975

1975 .Discharge Temp. of Total PPM Parcent ,
Dete in tusace Weater °F by weight Sand  Silt Clay
‘¢ -Jan . 166 63 -- 51
21 'Jan . 450 62 62
25 Jan - 178 - 58 T 63
3% dan 5.5 68 . 100
7 Feb 182 . 52 42
13 Fab. : 270 : 61 . 61
21 Feb .. 137 - .68 - 286
3 Mar : .82 73 . 8¢
-394 Mar 195 70 . 108
Z1 Mar ‘ 1.26 64 - 50
5 Apr - D.OB& - 76 70 o
13 Apr gc.085 90 T2 .
23 Apr 385 50 10,500 4 24 75
49 May 21 - 90 957 . 12°. 42 46
2 Jun . . 9.5 84 1,460 1. 45 S4
=31 Jun 190 86 &,000 4 52 44
249 3un - 166 B3 23,800 &5 55
£ 22 Jun . 13.5 85 42,100 7. 36 57
24 Jun 18 85 B,370 N 1 25
24 Jun - 21 93 . 18,900 62 38
25 Jun 30.9 96 © 9,170 67 33
29 Jun 9,700 86 44,700 24 . 47 29
23 3Jun 16,600 83 27,500 2 83 35
25 3Jun 406 86 14,000 5 70 25
1 Jul 20 .. 94 14250 11 6 53
4 Jul : 1.08. .98 221 o T '
8 Jul CB4.7 . 9% - 4,040 11 - 3& 53
8 Jul 45.2 BS . 3,200 1. 59 40
40 Jul - 45,2 66 7,490 T 2L 37 61
12 Jul 2.3 59 © . 450 fr e
13 Jul 6,500 - B4 29,100 Y 10
13 Jul 10,700 ...85 26,8090 ... 14 70 - 16
14 Jul 2,830 85 14,200 - - 58 4%

14 Jul 13,800 86 16,300 15 S35 22
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© CHAMBIR NALLAH AT DANDA SHAH BILAWAL
-Suspendsd sedimeént cpncentretion -~ 1975
1975 Discharge Te=mp. of Total PPM Parcent v
Date - in cusecs Watsr 9F by meighti Sand 5iit clv
26 Sep 348 .. 90 100
4 Oct 1.85 77 90 - 406
12 Det .62 T 96 © 33
19 Oct 140 78 39
26 Oct 1.23 70 186
" & Nov 1.23 - 84 17
7 Nov 1.30 72 56
12 Nou- 1.80 83" N i
19 Nov - 1497 80 20
26 Nov 3.2 72 22
. 4 Dac 3.5 80" 170
11 Dec 2.6 64 90
31 Dec 3.5 74 81
Note 3 Send is all sizes above 0.0825 mm.

Silt is all sizes betwsen G.0625 mm ang 0.0055 fai.
Cley ie all sizss smaller than C.0055 mm.
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INDUS RIVER AT MASSAN ~ 1975 174

Location Latitude 329%59%, Longituds 71%41%, on left bank
near Massan Rzilyay Statlcn ahou* 3 milsa downstream
of conflusnce of Socan River and 11 miies upsirsam of
Jinnah Barrage.

Brainsgs ares 1,111,000 squars miles.

Record eveilsbie Gauge hedfht recoru at, a la anh Jeﬂ'ﬁa?‘
0 date end discharge measursmepts. 3t 4?! and msiivn
flow sincs 23.9.1921 wikh Dirsciéomte oF Hydroloay and
Floode Irrigation Dspartment (Punjab), Lahcre. CGaugh
- Height record end accasisnel disc ha*ge measuremsnts
May‘ﬁa August 1960 by Ground Watesr Cevelopment ardanlgatiﬁh
gra lying in records of Surface Hatsr Hysrcxagy Paaiart,‘”
. WASID, WAPDA, Lahore. Gewge installied at Mavaan Py *urr,h
: water Hydrology Project on 6.1.397% ang meen deily cischa-
rge available at- this site aénca ?&1 19f2.

Extremge Maximum diecharge: -observed during the _year 617,000
cueecs on 21 Ruguet {gauge height 42.190) minimum da;T
discharge 7,300 cusecs on 5 Februery.

1873=751 Highest flood level occurred in August 1929,
Flood peak of 1841 is considsred highsr then 1929 peek.

Geuge Staff gauge (snemelled plataé) grabua ed at 0.40 foot
intervals in 3 feet steps from D330 ho 0.0 ft. 200 faet
upstraam cableway. Ancther stafF . gauge 2900 Peet upstream

- af cableway from 11.00 te 85,00 rt, at the same datum.
Lower plecss marked.in hundved‘hs of a foot. Sauvge read
o hourly basis for 24 hours July to Sept and for sight
houi- Por rast of the vear.

Meagurements One hundred forty twe discharge measuraments wereé
“mace by current meter using 0.2 and U.8 depth method
guring the year from cebleway. One hundred and Fiftgen
sets of sediment semples were taksn by D~49 ssdiment
sampler from cableway, Eighty of these were analysed far
particle sizas distribution and rest for toctal concentration.
24 Nos Surface samples Were collscted and enalysad for
chamical comnagsitinon,

Detercnination of dischar g fRating Lablg_ﬁated Zh.heTG wan URBd
O LDE PEXri0a 1. to 10.6.75, ans *ating table datsg
23.1. ?a used From ;1.b.?q ta 31.12,.755 with ehift adguut—
mant to compute mean daily diachargel

Romarks Resorxd Fair,
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DlS”ha&qB in

INDUS RIVER AT MASSAN

cusecs for yesn 1375,

Date Jan Fet Mar Apr May Jun
4 27,400 23,200 25,300 37,800 -83,700 163,000
z 27,400 za,éoa 22,000 *39,500 *BB,700 ¥152,000
3 27,400 20,600 25,600 40, 500 . 82,600 . 189,008
4 “12?,303,,.*1,030 * 74,500 4,900 79,5007 15;,uqc'
5 27,400 0 0, ﬁua 25, 600 51,§ﬂﬁﬂﬁ 88,100 *186, 000
6 *27,600 @, 400 L 30;200 56,1007 94,200 *211,U00
7 26,300 10,450 1;28,250 . B30T B4 ,9C00 215, 004G

B 25,000 12,900 <« 27,300 .69, 308 BG,90H 217,000

Cg 2%,300 *15,%00 . 27,6G0 *70 w08 58,700 *?ﬂs 0uo

10 - 26,000 . 16,9007 w27, 000 64, SPOE*TS5, 400 188,000

13- 26,400 23,900° 26,300 '61*%ﬁa ,ﬁ81,¢u¢j 159,000

12 - *25.300 24,600  #30,100 58,200 T BZ,400 *19%, G uC

13 24,800 27,700 35,400 J(.?ﬂﬂ 80,300 193,008,

14 25r7ou 25,800 344400 55, 4Ua H,gq 600 194,680 7

15 29, 0G0 27,760 1285200 54,400 éé,sua *19? Luak

16 25,600 x26,708% 28,600 5,,503 “111.06@ s :

17 *27,500 . 25,000 29,100 53, 200 15:,990

18 24, 800 25,900 - 27,800 - 53,700 *172,000

19 25,500 24,800 30,000 | 57,300 133,500 G

20 ;.-27,600 245600 *27,980 64,900 116,000 251,000,

ES 70 . - . - P

24 25,700 23,400°, 28,200 -65, 900 408,000 * 262,000

22 25,600 22,500 34,000 - 67,900 10e¢;:000 251,000

23 25,100 24,600 47,060 *7%,700 103,000 236,000 -

2¢ 24,800 22,800 49,100 ..74,500 -400,000 223,000

25 21,000 22,200 46,600 83,900 109,000 *210,000

26 #23,200 *23,800 45,700 95,800 111,000 %171,000

27, 25,500 |00 %44 ,500 99,800 *334,000 *22@ fafuialiy

28" 29.130 43,000 - 99,600 157,008 ®*7236, 003

29 25,500 39,800 %91,000 200,000 #243,000.

30 25,7000 .0 .4B,000 82,400 159,000 *245, aoo

31 24’5@02:ﬁ4 38, Zaﬁ*ﬁ'--~—;—g'1b6 Q00  Smmme

yMeanAi,zs 800 21 300 32,600 65,&06'“110 050J$214,809

Cs/mi - 0.233°° u 152 0.28% % ~0.s558" 0.568"77 51,93

In 0. 268 . 207 0.338  D.657 1.14 2.15

Maf . 1.59 . J;??h 2.00 ., 3.89 G Th 12,7

1975 Y&ar: Maan‘ 102, 000 Es/sq ml O. 926 'Inches' 12.58

Notetr *Discharge measuremanu made on this. day.



INRDUS RIVER AT MASSAN 173

Dlacharga";n_uusacs for year 19Y5

" Date i W5 3 Aug Sep Got Ngv Dac
1 *2*3 pon’ "¥48, 500 *17?,9@9_*11;nﬂo,w32?;aﬁo 37,800
2° *226,000 *116,000 *172,000 60,200 = 29,400 36, 500
(3" %222, 060 *456,000 *172,000 63,800 4%,900 39,200 -
‘4 *99g,000 %478,000 *173,000_ 67,600 =45,100 39,800
5 %427,000 *180,000 *1?e,u0c . 63,300 45,900 *39, 7oo
& *219,000 *250,000 *206,000 58,900 47,400 38, 50D
.7 #223,000 187,000 *196,000. 59,900 40,000 36, 500
8 #1&1,000 #181,000 *1%5,000 .6%,G600 47,200 *33,300
9  *207,00C »228,000 ~%183,000 .82,000 48,000 29,100
10 »*230,000 *256,000 *7143,000 68,300 aﬁ;ﬁgo 31,500
11 *232,008 #251,000 =130,000 67,200 44,200 31,300
412  *232, 000 »266,000 ~*119,000 67,400 47,700 29,400
43 %275,000 *303,000 #116,000 66,300 45,000 *30,300
94 . *314,050 *311,008 =%113,800 68, wo 4%,400 30,4900
15 . %291,000 %334,000 »116,000 &4, 206 41,100 30;saa
46 *274,000 363,000 128,000 58,000 43, goc b, 200
17 ~.»x282,000 ¥340,000 %131,000, %7,400 44,300 32,000
18 %;*204,00@ #234,000 <x129,000- 48,200 *43,000 33,200
19 #2586, ouo_*asz 000 i%128,000 . 51,400 42,100 31,200
'20 .. %266,000 446,000 5»125,000 49,200 435, 0go  *32, 000
21 +T«279,000. B70,000 ° *111,990, 55,700 43,800 9,000
22 2; »280,000 #5414, 000 %107, DDG» - 63,400 43,500 9,200
;23'4%*257 GDQ,*ﬁsa 000 :%105,000. *56 poo 43,500 9,800
24 Lo %252, GUQ‘*JBS ooo .*91 }aa ‘4%,900 ° 45,000 10,000
»25 ~=251,000 *316,000 ~#79,000., 63,100 44,300 11,000
26.. %133, 059 %213, Ban,t #78,200-, 49,400 43,400 10,000
;27 * 160, 000" # 204, 000> » 77,300 as>snn *u39 800 11,300
287 » $64,000,4223,000:; «75,200 46,200 *41,000 *11,200
297 *122,000 %213, DU&! *73,300 &1, 200 - =37,600 11,100
,30‘ » 89, 600° %207, 000 '%#72,400 *¢s. 400 35,300 11, 000
31, 57,300 %198,000 we--- - 55,900 leweme-- 10,908
-Mean 217, agc 282,000 . 130, aaa 60,000 . :14%,600 25,400
- g8fmi . 1&96 2.54 , 1.47 Q.54 ~ B.384 0.229
SIRY ‘ .26’ 2.93° 1.31 C.624 0.429 G.264
“Maf. - 13 a4t 17.47 7.5 . 3.70 2.54 1.56
\ﬁ.ncre-?seq, 4.5 Ha&mmum day 570 000 Minimum day 7,300



174 INDUS RIVER AT MASSAN: :

) qusganded sadiment cancantrabian - 1975

1975 . . Dischaxﬂ“ Toas. oFo ’Tatul Qﬂ? Percant
Qateﬁi in cusecs Hataa *F by weight Sand 5ilt . - Clay
12 3Jan . . 24,900 ’ ae _‘2&2

17 Jdan 26,700 50 _16?

26 Hah~ 23,100 44 7440
3 feb 18,200 48 - 418
9 Feb 15,700 53 - 209

16 Feb 26,000 - 50 " 205

26 Feb 22,900 52 29
4 Mar = 24,500 51

12 far ¢: 30,800 © 55

20 Mar.:i'c 27,600 63 , _

27 Mar .~ 41,400 .63 22 53 25
2 Apr 40,600 &8 :
9 Apr 70,800 63 30 53 17

23 Apr 71,000 68 >4 35 11

29“Apt- 20,800 &8, 15 62 23
2 May 89,500 69 18 61 21

10 May 76,900 ‘73 37 52 11

18 May 174,000 65 10 64 26

27 May 133,000 4l 12 68 - 20
2 Jun. 206,800 iz &2 .42 - 16
S 3Jun 212,000 68 65. .30 5
$ Jun = 220,000 69 56 .34 10

11 3un  1867,080° 6B 57 31 12

15 Jun »f?SE,GﬁD' 69 35 ‘43 22

18 Jun 230,000 70 55 ©30 15

21 Jun 262,000 68 9 51 40

26 3Jun 1D¢,CJG': - 66 35 39 T 26

28 Jun 233,600 i T4 21 5

30 Jun 2&5,060 ; 70 48 40 12
2 Jyi.. 229,000 70 47 43 10
4 jul 223,000 &8 61 32 7
5 Jul 104,000 69 37 46 17
7590l 228,000 7y 70+ 27 .3
8 Jjul 147,000 69 . 65 25 77 10

40 Jul 222,000 &9 56 37 7




INDUS RIVER AT MASSAN | o 175

Suspended sediment concentration - 1975

1975 -Discharge Tamp. of - Total PPM - Pesrcent
Dats - . in cusecs Water ®F by weight = Sand §ilt Clay
13 Jul 291,000 72, . 1,168 44 45 11
14 Jul 274,000 . 707 2,870 43 50 7
15 3ul 285,000 69 © 2,530 43 4z 15
17 Jul 288,000 71 2,040 53 7. 36 11
18 Jul 158, 000 79 4,550 25 70 67 8
19 3Jul 252,000 70 3,420 23 . 52 25 .
21 Jul 294,000 7.0 4,400 53. 37 10
22 Jul 281,000 66 4,370 &8 . 35 5
24 Jui 253,000 A v . 376 47 . 3B 15
26 Jul 97,400, T2 1,080 23 57 20
28 Jul 161,000 24, 4,568, 43, 44 13
30 Jui Y'72,100 iy 1,540 19 76 5
1 AUQ ‘:&B’UGD;—, 8% 1J5§QD; %9 73 48
3 Aug 154,000 té 2,660 26 58 14
65 Aug 293,000 74 Ty&70 W% 58 35
8 Aug 181,000 73 1,870 38 49 13
9 Aug 263,000 70 15540 60 35 5
15 fug 353,000 71 2,530 30 52 18
19 Rug 414,000 73 5,260 46 41 13
20 Aug 439,000 74 3,610 59 31 0
22 Aug 540,000 70 (25450 25 52 23
24 Aug 382,000 71 2,830 0 53 47
25 Aug 319,000 71 . 1,980 52 39 9
27 Aug 218, 000 73 © 4,320 61 52 7
29 Aug 211,000 73 2,300 50 31 19
31 Aug 198, 000 7?2 832 41 44 15
2 Sep 173,000 74 1,060 45 39 16
4 Sep 176, 3OO 73 748 53 30 17
6 Sep 209,000 76 2,400 37 38 25
B Sep 198, 000 74 1,430 60 319 9
10 Sap 138,000 73 937 19 55 26
12 Sep 419,000 74 927 - 24 48 . 29
14 Sep 112,000 73 540 62 27 11
18 Sep 129,000 73 855 &3 26 1%

20 Sep 125,000 74 1,870 80 15



176 INDUS RIVER AT MASSAN .

Suspended sadiment concentration - 4975

1975 Discharne Tempn. . of Total AP = Percent
Date in cusecs MWater °F by weight Sand Silté Clay
22 Ssep 107,000 Y ¥ 1,690 - 80 . 15 -
30 Oct 65,200 66 186 ’ i
. & Nav 44,800 62 59
10 Nowv 45,300 62 46
18 Nov 41,000 - 62 174
28 Nov 40,200 . 60 47
29 Nov 36,300 56 55
8 Dec 30,700 54 25
13 Dec 29,700 50 18
20 Dec 34,200 . 54 54
28 Dsac 11,200 51 58

Note 3 Sand is all sizes above 0.0625 mm. ,
Si}lt is all sizss between 0.0625 mm and 0.0055 mm.
Clay is all sizes smaller than 0.0055 mm..
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KURRAM RIVER AT THAL -~ 1975 179

Location Latitude 33®2%1%, Longitude 70%31t, wirs weight
gauge fixed on thse bridge just near Thal viliage cn
JThal-Mizan Shcoh Soad; ne=srly 61 miles from Kohat.

Drajﬁégp area 2,140 square miles.

Raén}d au31155194 July 4287 to_ﬂate by Surface Watar Hydrology
~ - Hroject; 'WASID, WAPDA. Previous recotds with Dirsctor
?‘Hydrolngv Irrtuatlar ant Powsr Department.

Aueta e! dlscharge‘ 984" cusecs (711,000 scra feet par year or
. <24 inches. runﬂ'f per yeer). Average tsken for B years
.;~Frnm 1958 to 1975. R B :

Eitremes Max;mum dischargs observed during ths year 16, 200
ceugecs- - on .13 August ?gauge height 15. 50 feet), minimum
;;da;ly ‘discharga 249 cusecs on 11 August.

:-1968=75s Maximum dischargs ochsserved 38,600 cusscs an
. 22 August 1970;: minimum daily discherge 143 cusscs on
25 August 1971. .

Gauge Wire weight gauge festensd to upstrsam hand rail of

¢ . bridge; read from 0800 to 1500 hours daily during low
Flow and more often during floods. Gauge set to arbitrary

" datum.. Check bar reading changed from 50.66 to 51.30

on 28. ? ?2, again it was changed to 50.66 on Z4.8.72.

Maagursmsnts Farty.sauan‘disshargs maeasurements weres madse by
current meter using 0.6 or 0.2 and 0.8 depth msthod by
wading in low flows. ancd from the bridge in high Plous.
Forty two sets of sedlmsnt sainples were taken by depth

_dintegration methed vsinp PH-4R cempler while wading and

- D~49 sampler from tne brwdge. Fourtesn of these were
‘ahalysed- for particls size distribution and the rest For
total concentratipn. Seven surface 3amples wsre collected

; and analysed for chamlgal CDWPDSLtlBP-

The river Flomo in two or three
, E Re oridge during hlgh flows. The gauge
ﬂls Fixead in the main channsl. Ths river bed consists of
stones and shinglcs, lieble to extessive Spouring or
‘depositidon. ‘Rating table datad 20.7.77 was used with.
shift adjustments based on discharge measurements.

Remaris «Rénardjfair.



160, | KURRAM RIVER AT iHAL

Jlscharop in ﬁuchs for vaar 1972

Date san’ ' Feb S fiar - Apr s -May T oJun
1 : 702 599 - 638 - 976 . 3,950 . 3,800
2 651 - . 5B1 €30  #1,110 1,830 3,440"
3 595 576 646 1,640 ;_:1,55n 3,220
4 586 784 674 2,530 ~ -2,520 2,740
5 740 697 752 1,920 4,930 2,340
6 668 625 *727 2,040 1,320 .. 1,590
7 »604 %22 - £35 ¢ ozyurd . 14270 . 1,230
B - 702 | 6485 679 2,300 #1,180 1,150
9 702 7 614 £79 2,060 - 1,400 .. 1,110

10 646 604 - 4,020 1,990 1,440 1,940

11 635 585 £29 1,820 1,650 1,420°

12 - 651 848 ...:%%2 . 1,740 1,680  #1,910

13 €58 "451. . £3B..- 1,670 1,910 1,090

14 55 &4% . 679 - 1,660 1,920 1,060

15 590 567 ¢35 1,6C0 9“?90‘“’“1'080

16 1536 567 . . 631 1,560 6,070° %7 1,050°

17 572 558 “ 79 1,790 9,160 S 1,010

28 - 549 553 €30 - 1,590 4,090 - 941

a9 535 563 - .. 634 ~ 1,600 2,390 900

Z0 544 549 . E30 - 1,590 1,960 3,530

21 sS4y 540-. ~ 93177 "{,7410 14950 . 4,780

22 520 #535 - 1,113;3:—2,160‘:‘ 1,660 s %20

23 576 553 - 4,710 1,950 - “#1,650 - 697

z2a 5%0 563 1,&-0 2,070 1,670 685

25" co =36 gFEoe . 908 w3,330. 1,730, . 662

25 531 L L Cur . Byona. 5,030 *572

27 ..372 586 . #30 4,290 4,470 563

28 557 BET 587 . 3,2%0° 4,250 567

29 573 ——— .. BD3 - 3,070 . 4,370 614

30 D - - e27 3,540 4,210 609 -

31 316 - GHE wmmem '3,970 ———

Maan 514 604 - 796 2,140 3,130 »~ 1,530

ts/mi .29 0.28 - 0.357 1.00 1.46 T 120,79

in '3.33 T.o® . DLL3 e 1.69 0,80,

Ac.ft. 57,700 - 33,500 48,900 127,000 192,000 90,900
4975 Year: Mean. 1,210 Cs/sq mi 0.57  Inchas 7.70
Note 3 *Disc“arge maasurement mada on this day. .
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‘KURRAM RIVER AT THAL

Jul hhg‘???lhsap
T2 4,310 #5662 r.”ﬁféBB
4,500 809" 1,100
I t-Tv 784 1,400
1,960 *£73 w7 4,450
*#1,390 . *1,960 1,010
#4180 -~ 873 . 1,418
72 54% - 1,200
*913 458 .. 994
626 403 71,50
L #5871 *349 . 1,060
*1,100 1, 210- 893
1,640  #4,780 740
*1,770 3,400 625
1,220  #2,390 T840
1,090 823 526
© #9555 - 540° 976
740 %962 829
927 1,090 708
874 1,900: "gﬂz
646 2,410 2y
455  #3,860 ' 868
385 3,190 714
429 2,580 714
517 1,970 848
o w4@R wq,470  #1,74D
' #1,900 . 1,080 #3320
C 945 1,170 1,078
. 740 *1,430~ 7*1,050
T 984 874 - . -%4B8
%759 #586 i wm——-
4,128 4,450 -4,030
. 0.52-  D.6B..°. -0.48
0.60 g.78" ..~ £.5a4
9,000 ‘7 85,180 61,300
.878 Maximum day

Oct

TYo#472
T 468

458
452

T 542

38,

- 435
443
451

L 458
448

441
414
458
458
558

614
740
739
733
?39

739
746
T4é
772
791
842
848
855
861
: B68
- *B68

| e24.

0.29
0.34
400

9,790

184
 ‘HNov ~HD$E
. 855 “*733
. 855 AR i
., 829 e T14
" B23 708
a3s L TB2
gz232 697
BO4 727
791 720
794 1S9
784 £y %0
752 772
746 *746
759 727
-T2 L 789
765 8B |
B2V 943"
778 8745
733 - B3eR
14 e
Wz 759
673" f727
5(}8 - 726w -
673, 702
691 C7EE
738 714
691" BYT
720 &9
714 685
#7032 ®=5TI
591 &7
- 662
L2554 — 748
0.35 ©0.35
0.39 0. 40
44,900 &S{SGQ
Migimum day. 349



182 KURRAM RIVER AT THAL

Suspended sediment concentration - 1975

1975 Discharge Temp. of Total PPM -+ Parcent
Date - in cuseds kaiwr *F by weight Sand §ilt - Clay
7 Jan 599 : Y
25 Jdan - 581 - - 21
. 17 Feh 625 e 23
22 feb - . B35 . 56 22
& Mar . 697 13 94
27 Mar 868 . 67 104 : o
8 Apr - 2,210 62 3,570 ‘12 31 31
25 Apr 3,250 - &7 11,200 B 34 35
8 May 1,160 76 2,050 a4 57 . 39
12 Jun 1,100w ap 60 e
26 Jun 553 88 55
-6 Jul 1,030 78" 108
7 Jul 1,360 76 1,270 13 - 52  + 35
g Jul~ 299 78.- - 9,700 20 65 15
11 Jul 581 82 171 S -
42 Jul 1,330 80 4, auo S 21 48 31
14 Jul 1,250 78 95 o R
17 Jul 948 i : - 83
23 Jul 390 78 . 10
26 Jul 492 .- .B2 - 35
27 Jul 5,680 - 80 - - 65810 21 .60 19
30 Jul 4,380 77 5 300 9 37 54
1 Aug 5679 78 35 R IR
5 Aug 69% B4 . 32 - : T
6 Aug 6,530 77+ 8,600 18 . 57 25
11 Aug 354 84 48~ 5
13 Aug 14,300 77 7,330 .20 56 = 24
14 Aug =~ 12,300 78 8,400 21 59 20
19 Aug 880 - Ba. . .90 . BT S
22 Aug = 3,840 4. . 4,200 39 56 - 13
26 Aug.,. 1,510 %2, ,qzﬁ .4 82 - 17
29 Aug 1,490 ° 76 8,340 4y 58 23
31 Aug =2 .. 604 . - B1 ,,J40 -
1 Sep 656 100

21 Sep 702 103



1975 .

- Date

22 Bam
24 Sap

26 Sep .

- 27 Sap
29 Nov

12 Dec
. 30 Dec

KURRAM RIVER AT THAL

. Suspended sediment concentration -« 1975

of Total PPM
in cusecs Watar *F by weight

-Dischargse

B&E
114
1,860
1,900
691

740
772

Tampe

56

. 56
55

62
88
54
45
63

40
49

Sand

Sand 48 all sizss above 0.0625 mnm. N
8ilt is mll sizes betwsen D0.0625 mm end 0.0055 mm.

Parcent
Silt

Clay is sll sizss smaller than 0.0055 mm.

183

Clay
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GOMAL RIVER AT KOT MURTAZA - 1975 185

Logation Latitude 32909, Lonpituds 70904, on left bank
one furlaong from WAPDA Reet House, one mils North-West
of Kot Murteza, 15 miles from Zhob Rivar and 22 miles
Wast of Tank.

Prainage arse 13,900 sguars miles.

‘Record mvailgble Discharge Jepuary 1260 to dats by Surface
Water Hydrology Project, WASID, WAPDA. Gauge hesights
1956 to 1960 by Pems Investigation Circle and August
195% to June 1962 by Hydrolegy Directorate of Irrigation
Department. :

Average discharaqs 481 cusacs (353,000 acre feet per yaar ar
R 8.45 1ncﬁes runoff per year). Average tamken for 16 years
from 1260 to 1975, : .

_Extremes Maximum discharge obssrved during the year 42,400
cusecs on 19 August (geuge height 12.70 fest); minimum
daily discharge 46 cusecs on 3 Juns.

1960~753 Maximum discharge observed 47,000 cusecs on 16
July 19273; minimum daily discharge 22 cusecss on 13 July
1971 and 22 3Juns 1973. :

Gauge Wire weight gauge fixed on nswly constructed bridge in
“late 1984, 1000 upstream from old gauge consisting of
angle iron painted with 0.1 foot -greduatiéons and set in
river bed; wire weight gauge rsad from 0800 to 1600 hours

daeily during low flows and more often during floeds. Gauge

gset to arbitrary datum.

Measurements Forty three discharge measurements were made dure
ing the year by current meter using 0.2 and 0.8 depth

method by wading at low stages and from car suspended from
ovarhead cableway at medium and high stages. Fourtsen sets
of sedimant samples were taken by depth integratiocn method

using DOH—-48 sampler while wading end D~49 sasmpler from

““cableway. Five of thess were analysad for particle gize
distributiaon and the regst for total conceniration.  Six
surface samples were collected and analvysed for chemicagl
composition. N

Dotermination of diécharge Rating Ltables dated 26.9.75 with
shift adjustments were used from 1.1.75 to 31.12.75 for
computetion of mean daily discharges. S

Remarks Record Fair.



GOMAL RIVER AT KOT MURTAZA .

Dlscha;Jprn cusacs for ysear 1975

186
Date Jan
1 105
z 98
3 95
4 g3
5 51
& 86
7 88
g 91
g . 88
10 *91
11 91
12 886
13 88
14 91,
15 g8
A6 88
17 B&
18 *B4
19 86
20 fEB
21 86
22 86
23 BB
24 .BB
© 25 86
265 ge
27 88
28 88
29 95
300 117
31 140
ERNA B
7&1 ; - 0.01 -
ST g, 0%
Ac ft. 5,600

1975 Years Maan/

Feb Mar
105 2,090
103 1,390
180 893
117 Z,ch
112 1;490
129 1,180
129 983
136 398
186 803
177 B&8
725 . B38.
630 T3
366 B VS
3em, . 689
314 S ®595
303 B9
28a 545
326 520
330 500 .
350 " 3,070
382 3,570
435 2,270
426 . 1,480
580 - .71, ‘380
586 913
- 500 7 823"
591 743
——— 671
- 641
- 586~
317 . 1,170
0,02 =5 - 0.08
. g, 02 0..46
47,600 71,800
133, Cs/sq mi

Apr

555
525
535
. 513
510
471
426

399
274

322
294

" 285

F*z&?

ZE4T

*227

2227

210
195

216 -
g9z -

992

1,840
210
5,490

1,040
T E47
495

- pon

732
. D..05.

0 us

43,600,
05

Inches

May

390
330
272
234
218

244
z10

186 .
240,

n2416
198
183

167

*172

ﬂéjg
*158
- 15% .
151,

172

orar

0.0

713

,Nute s * lecharge measuramenk‘made on thas day.

Jun



GOMAL RIVER AT KOT MURTAZA 187

Discharge in cusecs for year 1975

Date Jul Aug . Sep Bc: Nov Den
1 520 . 668 445 255 a9 101
2. TTE U789 #5805 . %961 - #4128 89 185

o o471 0 259 0 3,430 - 122 as 143
4 3B6 #1919 2,500 119, 8¢ 113
5 +1,370 1,170 482 S 116 83 . 119
6 4,360  #4,050 . 355 116 89 422
7 ®4,724 644 - 1,350 112 95 116

'8 C ®4,327 . 638 375 © %91 95 113
s . 3,860 &15 .. 295 130 92 113

10"  #6,930 259 164 110 98 110

11 2,950 160 . #q0a 107 - 98 107 .

12 . 1,400 . 360 299 107 98 113

43 958 815 - 311 104 101 114

1% 2,800 . =9,970 211 101 101 109

15 2,920 6,670 #160C. 101 101 167

16 = 2,080 . 4,820 470 98 98 104

17 3,520 2,260 1,240 95 98 104

18 1,880  *2,340 1,470 o5 101 101

19 71% *1g,000 ®EBO 92 101 98

20 624 13,500 192 . - 92 101 58

29 - 1,400 8,920 53 - 6z 101 95

22 *4,270 2,800 259 95 5g 101

23 5,610 #785 *227 95 98 101

24 4,690 1,030 153 92 98 164

25 7,050 722 150 89 101 101

26 3,540 #259 *516 92 101 101

27 1,500 633 125 a9 401 119

28 680 1,520 116 86 104 110

29 295 1,910 1714 95 101 104

30 2,650 82,950 = #1453 95 101 101

31 1,460 220 - 92 — =101

Megn 2,350 2,800 556 107 g7 110

Cs/mi 0.17 0.28 .04 . 008 . 007 . 0o8

In 0.20 0.23 . 04 . 009 . D08 . 009

Ac.ft.145,000 172,000 33,100 6,550 5,750 6,790

M. Acre-feset. .540 Maximum day {8,000 Minidum day 46



388 GOMAL RIvER AT KOT MURTAZA

Suspended sedimsnt concentration -~ 1975

19 Digchzros 7 . -E stoi 78 Psrcent
Dets in cusecs Water ®F by wsight Sand Silt Clay
10 Jan . 9046 R 66
18 Jan £5.8 56 33
9 Feb 134 - cen 24
28 Fash s5e1 .- 58 15,1060 23 52 25
14 Mar 689 - - 63 o 2,140 29 . 39 32.
16 Mar 7% 50 L0 1,690 36 36 . 28
15 Anr 231 79 106 -
17 Apr 225 60 - 94 B
14 May 172 85 82z
16 May 161 76 86 .
14 3Jun 100 85 7,670 T3 29 68
16 3Jun 21 71 2,000 L
2F firey ate 55 54
31 Len 1 . 34 35
niiv,E 8 il LS e o ==s above D,0825 mm.
TLit o is wll sizss batwsan 0.0625 and B.0055 mm.
Clay is all sizses smaller than 0.0055 mm.-
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JHELUM RIVER AT CHIMNARI - 1975 191

Looetion Latitude 348055, Lamoitude 7@350%, staff gauge
T 32 miles from ﬁ"*ﬂf*ﬂrahsﬂ«an”urq.ﬁa abadrSirinagar“

; ,“iy ﬁi ch raﬁ,hﬂﬂoxd‘from January

B By SJ;YPCS Wantde Hyorb‘acy Project, WASID,
CHAP DA Hizighty obasrvationanuith periadic dlscharga
moas @ramwnug ﬁqut&U U”hﬂu&u 1955% g, ﬁnp,a

s

!
*

Axsr 208 d;sch~rue 2,790 cusecs {7,580 000 acrav fast per»year

end 25.;4 fluneff .in inches per yaar); Averege taken®for
?gf &8ix yﬂars from 1970 to 19 5. , v :

Ll
-

thramnq Varlmum dlsphaL?e cnsamved quﬂ;ng the year 43,800
. tusess on 28 Augiust gaugd heighit 22,20 feet); minimum
ﬂa*ly d*&gharga 2,JbJ edsecs. on 20 and 2% Januarys.

~4970-752 Maxi ﬂuu dis uharca chservod 43, BGQ_cuseuu on .
28 August 1975, {gaugs haighi ,22.20 feat}, Rinimum discharga
520 cu&acs on, 27ﬁﬁd‘ober ‘971'5? -

gau - Sta”“ gauge mnuﬁua ad. tc ‘tanth’ QF a fcot and read to

T . hundredin of g fompt Trpm 000D te 46090 haurs during low
flaws;and mo wre cf»sn aurzna rloods,AGguge set to arh;trary

}‘)é datum%n . R R I

R AN £}

35 Lol

oy L sl -\";‘3

Héﬂsursmants»tiﬁty thres &1scharge cbﬁsrvgﬁxans'mera made
R =17 %1+ the yeax, ‘Frod ths bridosy: -using -0s2 and 0.8 depth
»_'vﬂtne Thiriy . three sets of sediment swmplas warea %aken
"< by dﬁptﬁ”lﬂtnﬂ“ﬂt’“ﬂ ‘methad using D-49 gempler from €he
‘bridge. tighit o $howe verp analysed for particle size
and ‘est for total concentration. Seven surface samplss
- werz cellectsd end e;a?ysnd for chenical- CQ%QOSlthﬂ-

tagmlnﬂgacn of d;gska:nr Ratlnq tabls. dated: 14¢1 75 mas usad
to comngUute mead: doily discherges with shift ad;ustnents
_.as indicated noccssary,by_perlouic dischargs: measurements.

-

B,m&rk Recore Fain.



192 JHELUM RIVER AT CHINARI

Pischarge in cusscs for year 1975

Date Jan Feb Mer . _apr ~May Jun
2,580 3,380 9,240 20,900 30,800 28,800

-1
2 Zz,600 3,510 9,200 21,100 30,500 28,400
3 2,570 3,490 9,898 21,900 30,400 28,300
& 2,530 3,410 14,300 22,700 31,500 %27,700
5 2,470 3,320 17,400 *22,500 31,300 27,300
6 2,420 - 3,290 - 14,700 -22,300 *30,800 26,200
7 2,430 3,290 44,500 22,008 29,400 25,800
8 2,470 3,510 13,600 22,100 °'28,700 25,400
9 2,490 . 3,740 13,100 29,200 28,100 24,900
10 2,530 3,990 *13,000 . 20,800 27,700 24,300
1 - 2,560 . 4,090 -14,200 20,200 - 27,700 23,B00
12 #2,600 4,430 14,800 19,500 27,560 23,300
13 2,400 4,760 14,700 18,500 27,600 22,500
T 2,580 4,680 14,300 *17,800 #27,700 21,400
15 2,570 5,020 14,100 16,900 27,700 20,700
16 2,540 5,100 ~ 14,200 16, 300 29,500 20,400
17 2,480 5,200 14,200 16,200 36,200 20,600
18 2,460 % 5,350 *14,40o . 46,500 38,600 20,800
d - 2;380 | 5,730 14,600 18, ,BOO 35,300 21,500
0 8, B0 6 psD "14,808 15,600 35, ,200 22,000
21 2,360 6,010 15 go0 17,500 ¢ 35,200 22,200
22 2,430 6,050 &Ba 18,500  34; 900 - 22,400
a3 2; 5400 6,330 22, 20,900 34,800 22,300
24 *2,560 6,480 20,700 20,900 - 34,100 21,800
25 2 480 *5 ¥50 . 21,100 22, 8UC -33,000 21,400
26 2 820 . ©7,220 4, 38 30,800 © 32,100 20,900
27 ;g 7,380  *21,100 *#34,300. *3%,500 *20,400
28 ‘ o .el280 20,500 32,10&;5 /30,800 zo,aou
29 aen - ZIl-S 200900 31,300 30,200 20,500
30 2,710 ~---- 20,800 30,808 29;800 20, 100
31 - 3,240 cmmme 20,900 —mome= 29,200 —-ce-
Megn 2,520 4,980 16,000 21,800 31,100 23,200
cs/mi 0.48 0.95 3.05 4.15 = 5.92 4.42
In 0.55 2. 99 3.52 4.63 6.83 4.93
Raf. .155 . 277 .984 1.30 L 1.91 1.38

1975 Years Meesn 15,100 Cs/eq mi 2.88 Iriches 39.07
Note 3 *Discharge measurement made on this- day.



Dats

MBI VI W

10

Mean

Cs/mi

In
Maf.

SaBELUM RLIVER &7

SHIRARRL

Dischargs in cussecs for ysear

Jul-
19,400

#49,200
18,400
'17,500

16,800

16, 400
76,300
16,300

16,200

16,000

15,700
15,600
15, 400
15,300

. 15,700

#28,700
26,700

26,800
%28,900
30,700

»34,100
32,300

32,500
32,200
32,300

32,300
32,300
31,500
31,400
30,100
29,000

23,900
4.54
5.24
1.47

M. ﬁcre—?eet.

Aug

27,600

25,500
24,800
%23, 800
23,400

22,800
21,900
20,400
19,500

19,000

18,200
#17,600
16,600

16,200

15,800

*16,000
47,400

20,700
#22,700
24,700

25,600
%25,400
26,100
#2¢,900
26,600

26,100
25,900
*38,100
35,400
32,800
31,700

23,700
4.52
S.21
1. 46

148.¢9

Ssep

31,300
31,600
31,500
34,400
34,300

30,500
»20, 000
28,600

27,500

26,600

*25,700
25,400
25,200
24,100
#22, 800

-21,600
20,600
#19,900
48,800
<7,300

16,400
#45,300
14,480

13,60G‘

13,000

#12,300Q
11,608
10,9p0,
#10,300
10,000

21,700
4.12
4.60
1.29

Maximum day

Bct
$,180

- #8,800

8,540
7,960
7,740

7,460
T, 260
7,050
6,770
6,510

6,260
5,290
5,580
5,370
5,180

4,930
4,800
4,680
4,580
4,410

4,270
4,270
4,240
®4,240
4,130

4,090
3,960
3,830
3,780
3,670
5,630

5,590
1.06
1,23
.343

38,100

—~
0
\

Dec

2,960
2,920
2,920

2,920

2,960

2,980
3,040
3,000
2,980
#2,850

‘2’869
2,880
2,860
2,840
2,820

2,800
2,780
2,750
2,750
2,750

2,750
2,710
2,660
2,640
2,640

2,640
*#2,580
2,580
2,530 -
2,530
2,530

2,790
0.53
0.61
. 171

Minimum day 2,360



194

Date

%2 Jan
18 Feb
25 Feb
40 Mar

27 Mar
S Apr

27 ApD°
& ‘May
27 May.

4 suan’

27 Jun

2 Juil
7 Jul:
16 301

i19 Ju]
Uzt 30l

24 Jul.

29 Jul

. Sep
<22 Sep
.29, Sep
-Oct
} GC t
4% Nov
a2 BPec
- 27 Dec

N5£é :

.4 Rug-
H :1:;8 AUQ(
12 Aug
16 Aug:
,Zé Augh:
1t Sep

SHELOM RIMER AT CHINARI

Suspended

Discharge
in CLSBLS

2,604
2,560
5,320
45,730
Tz, 200
21,100
22,200
34 450
30, YOJ
Z%a SDD

4?,709»
s 4080
19 aﬂﬂ'
AGP
27 3&@

28, ﬂ@@;
31,108
32,300
31,100
24,008
;20,1060
17,700
‘16, 1&@5
26 9DB;
25,889
20,400
15,2500
-419, 400;
> 3,870
?WQ,EQO
© 3,290
’2,920
ME;BBG

el

Sapd is all
Silt 1is
Clay s

all,
all

Temp. of
wWwatzr °F

45
45
Qz

CRe

”%7

76‘f
7 :B‘,\‘f:?
74’
78
704"
S 69
69
82
57

49

sizes

sizes

sizes betueen

secgiment caoncentration -

Total REM
by weight

144
15
86 -

217

478

496

338
2,380
} 540

> 448

azﬁé
S S
. T 1 3&
2,590
SRLNA N
TBED
282
259"
ek
LBYE
e s
S
g2y -
161 -
70
165
101
76
124 -
56
77
27

above O.0625 mm,
0. J625mm and O 0455 mm,
qnaller than G G055 mm.:

1975

Sand

15
N 5 ¢
16"

38

4,

Parcent
Silt

L 63
58
45

527

45
51,

Clay

33
27
28
30
17

19
11
18
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KISHANGANGA AT MUZAFFARABAD - 1975 197

Location iLavicuuwe 24-22', Lungitude 73228%, on left bank
under Muzaffarabad Apad Bridgse.

Dreminage arsa 2,810 square miles.

Record . avallabla Gauge hgight record from January 1957 to
date with Surfaces Watsr Hydrology Project, WASID,WARDA.
Discharge memsursment started in Novembsr 1962 by .
Surface Water Hydrology Prniert gnd discharges computed
since January 1963. Gauge height record only with Indus
Basin Devslopment Board, Lahore from 1954 December {956.

Average discharge 12,400 cusecs (9,010,000 acre feet per
.year or 60,16 inches runoff per year) Avarage taken far
13 years from 1963 to 1975. _

Extremes Maximum discharge observed during the year 52,400
cusecs on 16 and 17 May {(gauge height 2218.00 feets
minimum daily dischHiarge 1340 cusecs on 2 februarye.

1963~-75: Maximum discharge abserved 70,800 cusecs on
18 Juns 1966; miniaum daily discharge observed 1320 cusecs
on many days of January 1972.

Gauge Ensmalled plates. staff gauge read to .01 foot. Gaugse
read in reduced levals at one hour interval, zero R.l.
of gauge bLeing 2200.00 fest.

Measuremsnts Forty thrae dlscbarge measurements were made
during tho vopr by cuprent soter vsing 0.2 and 0.8 depth
methuu 1 +Gu Ldew Liwuye Gr oot oridge about one Furlong
dowunstraam of pauge. Twenty sight ssts of sediment samples
were taken by the cdepth integration or point sampling
metihod using D-49 or P«46 sampler. Ten of these were
analysed fer particle size distribution and the rast for
total concentradion. Elsven surface samples were collected
and analysed for cheouical composition.

Daterminaticn of digrmbar-g Thieg =st+~+<~- has a rock channel
control, affected at times by sand deposite. Rating dated
1761141972 was used for the periocd 1.1.75 to 1.6.75 and
rating datsed 14.7.76 wes used From 2.6.75 to 31.12.75, to
compute mean deily discharges.

Remarks Record good.



198 KISHANGANGA AT MUZAFFARABAD

Discharge in cusecs for yaar 1975

Date Jan Fab Mar . Apr May Jun
1 1,800 - 4,330 *2,970 *5,710 19,300 34,000
2 . %1,78B0 . 1,340 2,670 8,550 19,700 #30,500
"3 1,790 *1,380 ‘2,560 10,100 22,400 31,600
4 1,800 1,450 5,330 11,200 #21,800 28,200
5 1,800 1,770 4,420 10,500 19,100 27,400

.6 1,810 1,790 4,080 10,100 17,300 30,500
7 1,890 1,790 3,610 10,200 15,600 30,600
8 1,900 1,890 *3,140 9,970 16,200 %*27,900
9 *1,840 1,710 3,870 9,5208.. 18,960 28,000
10 1,810 1,600 2,910 9,470 * 20,400 26,000
11 1,720 1,680 3,260 #9,810 22,100 24,000
12 ¢ 4,700 1,770 2,900 10,700 24,300 27,500

13 1,660, 2,310 2,500 10,480 29,200 28,800

14 1,600 1,770 2,500 9,310 32,500 33,500

15 1, 560 *1,820 2,640 8,030 #34,800 34,900
16 1,690 1,880 2,880 8,610 46,200 36,700

17 1,600 1,900 #2,990 10, 900 45,800 37,600

18 1,470 2,050 3,340 13,700 34,300 37,300

19 1,370 *2,180 3,880 +45,000 30,100 38,600

20 1,500 2,150 4,370 42,800 28,400 36,600

21 1,540 2,100 4,5%0 13,000 26,400 32,900

22 1,600 2,000 5,280 13, 900 23,700 25,200

23 *19,470 1,970 5,710 12,900 24,400 24,900

24 1,430 *2, 060 *4,830 15,700 25,800 25,000

25 1,350 2,160 4.480 23,000 27,500 28,300

26 1,370 2,420 4,380 #25,000 #29,100 %30,900

27 1,370 2,560 4,610 23,600 32,000 30,300

28 1,400 3,130 5,340 21,000 34,200 29,300

29 1,610 ————— 6,520 19,000 34,500 24,800

30 1,450  ~eeee 7,470 18, 000 37,700 19,500

31 15460  ~vmom- B¢210 - 35,900 -
. Megn =~ 1,610 1,930 4,710 13,100 27,400 30,000
" Cs/mi- 0.57 0.69 1.46 4.66 9.75 10.7

In C o 0.66 0.71 1.69 5.19 11.2 11.9

Maf. . 099 .107 . 253 .778 1.69 1.79

1975 Year: Mean 11,600 Cs/sq mi 4.13 Inches 55.99
Note 3 *Discharge measurement made on this day.
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Discharge in cusacs for yesar 1975

Jul

*47,100
16,800
18,700
23,300
26,100

#24,500
23,000
22,300
23,800
23,800
27,600

30,400
34,700

%28, 000

31,600

41,600
34, 200
29,200
27,500
25,100

25, 300
22,200
21,100
22,600
21,400

20, 400
20,200
20,400
20,500

17,700

17,9060

24,400
B.68&
9.99
1. 50

M.Acre-feet.

B8.40

Puqg

18,400
19, 800
19,300
18,900
19,700

16,400
15,600
*74,300
14,400
14,200

14,500
*15, 300
16,700
14,500
14,600

15,500
16, 500
*20, 300
19,400
22,300

*21,300
18, 200
17,200
14, 300
#12,400

12,200
11,700
19,600
*23, 300
16,500
14,700
16,900
<. 00
6.92

Sep

14,100
13,700
15, 600
13,300
12,300

11,800

*12,000

10, 500
10, 300
»10,500

10, 300
10, 900
10, 600
10, 400

*10,400

10,500
9,840
9,250

#9330
8,930

8,450
8,010
7,810
7,530
7,360

7,240
6,730
6,620
*&, 400
6,430

Maximum day

*

Oct
5,950
5,890
5,880
5,750
5,820
5,820
5,700
5,570
5,380
5,140
4,770

- Y M o M
[us]
]
oo

» o e

Nov Dac
3,040 2,140
*2,.990 2,180
2,910 *2,130
2,830 ,2,250,
2,840 2,360
2,810 2,370
3,050 2,520
3,480 *2 4930
3,160 2,250
3,050 24390
3,010 2,360
2,940 2,360
*2,810 2,380
2,780 2,370
2,780 2,260
2,720 2,230
2,700 2,280
2,620 2,280
2,500 24320
2,490 2,360
2,440 2,380
2,460 2,440
2,370 *2,340
2,270 24 3%0
2,210 2,320
2,240 2,420
2,180 2,320
2,150 2,320
2,140 2,320
2,080 2,260
————— 2,260
2,670 2,320
0.95 0.83
1. 06 2,95
. 159 <143



200 KISHANGANGA RIVER AT MUZAFFARABAD

Suspended sediment concentration - 1975
1975 Discharge Temp. of Total PPM Percent
Date in cusecs wWaier SF by wsight Sand Silt Clay
2 Jan 1,760 48 20
15 fab 1,830 48 21
24 Fab 2,150 49 35
1 Mar 3,000 52 472
24 Mar 4,890 50 85
1 Apr 8,890 56 146
26 Apr 24,500 - £5 1,390 21 61 18
4 "May 22,100 54 430 13 57 30
26 May 28,000 58 247 ,
2 Jun 31,200 58 472 21 45 34
1 Jul 17,800 55 138 , g
14 Jul 29,400 52 2,250 10 65 25
16 Jul 41,800 58 , 1,270 11 62 27
22 3ul 23,000 58 314
28 Jul 19,900 - 740 340
12 Aug 15,5060 70 274
18 Aug 18,200 68 4,110 25 64 11
21 Aug 18,300 68 953 21 54 25
29 Aug 20,300 €2 2,720 21 54 25
5 Sep 10,500 70 678 34 52 14
7 Sep 12,000 60 2,480 85 12 3
10 Sep 16,6400 68 - 204
19 Sep 9,600 66 136
29 Sap 6,660 55 39
11 Oct 4,800 : 60 . 75
2 Nov 3,070 56 17
3 Dec 2,150 42 16
.23 Dsc 2,320 47 25

Note : Sand is all sizaes above 0.0625 mm.
S5ilt is all sizes between L0.04625 mm and 0. DDSE AT .
Clay is all sizes smaller than 0.0055 mm.
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KUNHAR RIVER AT NARAN - 1975 203

Location Latitude 34%55', Longitude 73%38%', near P.W.D.
Guest House, 2 furlong upstream from Saiful Maluk
Nallah and about half a mils North of Naran.

Drainage arems 400 square miles.

Record available Discharge January 1960 to date by Surface
Water Hydrology Project, WASID, WAPDA. Gauge heights
October 1958 to June 1962 by Hydrology Directorate of
Irrigation Department.

Average Discharge 4,760 cusscs (1,130,000 acre Féet per
yeEar or o59.8 inches runoff per year). Average taken
for 16 years from 1960 top 1975. —

Extremps Maximum discharge observed during the year 7,750
cusecs on 19 June (gauge height 8.50 feet); minimum
daily discharge 309 cusecs on 11,12 Februarye.

'1959-75: Maximum discharge observed 16,400 cusecs on
“25.6.66;, Minimum daily discharge 100 cusecs on 28 March
1966 and 24 February 1272,

Gauge * Enamelled plaues graduated to 0.01 foot and read From
080D to 1680 hours daily during low flow and more oftan
during flood. Servo-manometer with a record {Bubble -

. gauge) in masonry shelter fixed in November 1966; both
'.gaucos set to arbitrary -datum.

Meaourements Fifty four discharge measurements were made
periodically during the year by current meter using 0.2
bridge at the gauge. Fifty three sets of sediment samples
were taken by depth integration method using D-49 samp-

ler; one of these was analysed by bottom with drawal tube

“and the rest for total concentration. Eleven surface
samples wers collected and analysed for chemical compo—
Slthn.

Pefermination of discharge Discharges were computsd by app-

' Tying rating dated g?.é 72 to the mean dally gauge heights
with shift adjustments as indicated by the periodic.
discharge measurenents.

Remarks HRecord good.



204 KUNHAR RIVER AT NARAN

Discharge in cusecs For year 1973

Date Jan Feb Mar Apr May Jun
1 335 315 335 4446 1,850 5,990
2 335 315 242 453 1, 990 6,120
3 335 316 340 456 2,060 6,170
4 335 . 316 . »33 *466 *2, 040 »5,070
5 335 398 346 453 2,230 5,710
& 335 314 354 464 2,350 5, 080
7 #337 314 354 461 2,390 4,610
8 337 311 344 44 2,350 4,500
9 338 311 350 461 2,390 4,560

10 338 310 358 - 466 . 2,460 4,590

11 338 309 366 a6t 2y510° 4,740

12 333 309 *3B2 #508 2,530 4,790

13 332 311 - 378 482 *2.4600. #4,900

14 330 311 374 491 2,460 5,870

15 329 313 370 499 2,900 6,430

16 327 315 - 380 566 3,150 6,650

17 325 318 374 638 3,500 6,380

18 *314 321 370 712 - 3,770 6,580

19 329 329 370 #789 #3720 #7,450

20 . 323 #3273 372 757 ‘3,770 5,930

21 324 324 382 . 6B0 3,910 4,490

22 324 330 385 656 4,210 4,210

23 320 335 380 715 4,450 4,150

24 319 232 382 *799 44640 3,910

25 318 T 331 387 796 - 4,780 3,640

26 316 331 ‘396 B24 5,170 3,640

27 316 325 *436 *1,260 *5,500 *4,490

28 318 ®331 429 1,470 5, 540 4,610

29 316 - 4481 1,650 5,690 - 4,650

30 316 -—- 436 1,730 5,690 4,260

31 315 _——— 436 —m——— 5,820 ———

Mean oo 327 319 377 703 3,490 5,470

Cs/mi .82 .80, .94 1.76 B.73 12.9

in .94 .83 - 1.09 1.96 10.06 14.4

Ac-Ft. 20,100 17,700 23,200 41,800 %15,000 308,000
1975 Years Mean 1,610 Cs/sq mi 4.03 Inches 54.61
Note : * Discharge meas@remsnt made on-this day. =



KUNHAR RIVER AT NARAN

Discharge in cusecs for year 1975

Datse Jul
1 3,850
2 3,020
3 3,520
4 3,940
5 4,280
6 3,990
7 3,850,
8 3,960
9 4,090

10 4,070

11 *4,8%20

12 4,540

13 4,670

14 4,700

15 4,930

16 5,120

17 4,970

18 4,680 -

19 *4,540

20 3,980

21 3,570

22 3,200

23 3,020

24 2,750

25 2,670

26 2,690

27 *2,550

28 2,590

29 2,610

30 2,540

31 2,660

Magn 3,740

Cs/mi 9.36

In 10.79

Ac-ft.230,000

M. Acre-~fast.

1.09

Aug

2,660
2,910
3,120
*2,890
2,780

2,580
2,690
2,760
2,590
2,290

2,340
#2, 650
2,590
*#2,330
2,350

2,350
2,380
*2,670
3,110
3,240

2,500
*2,190
1,810
1,570
1,550

1,600
*1,540
1,950
1,670
*1,540
+1,510

2,350
5.86
6.76

71,500

Sep

1,570
1,550
J; ,‘8»6 D
*1, 670
1,580

1 ,7'8;0

1, 4F0

1,430
1,390
1,360
*1,340
1,380
1,310
1,370

*1, 260
1,260
1,230

#1,170

990
93¢
*896
892
#B32

810
868
Ba4
778

*729

1,233}

3.08
3.43
73,100

Maximum day

Oct
705
715
708

*7 08"

687

677

680
&80

677 .

680
653

%5638

638
632
635

632
626
623
626

*614

611
605
602
599
590

539
«502
499
502
50%
5142

623
1.56
1.79

38, 300

7,450

Nowu:

518
513
505 .
*500 .

492

489

482

480.
477 .
474

474
#4774

474
at4 .

474

a74

a41

*414
443

480
519

*519

510

502
491

480

*#471
456
456
456

480
1.20
1.34

28, 600

2g¢

Dec

448
44% .
443
*4417.
441

4419,
40z
374
370
376

376
395
410
445

*470

480
475
455
445
*435

430
42s
420
417
412

*410 .
405
405
405

#400
405

423
1.06
1.22

26,000

Minimum day 309



206 KUNHAR RIVER AT NARAN

Suspended sediment concentration = 1975

1975 Discharge Temp. of Total PPM Percent
Date in cusecs Water ?F Dby weight Sand Silt Clay
7 Jan 338 28 16
18 Jan 328 31 208
20 fFeb 324 33 29
28 Feb 334 36 33
4 Marx 338 36 27
12 Mar 382 3B 21
27 Mar 448 48 31
4 AprT 496 43 22
12 Apr 536 46 31
19 Apr 806 43 24
24 Apr 796 45 36
27 Apr 1,660 39 245
4 May 1,950 40 220
13 May 2,430 42 140
19 May 3,830 40 185
27 May 5,410 42 121
4 Jun 6,320 42 2,620 63 11 26
13 Jun 4,840 49 108
12 Jun 7,480 47 187
27 Jun 6,120 50 . 116
4 Jul 3,610 50 T 78
11 Jul 3,620 50 81
19 Jul 3,980 55 44
27 Jul 2,270 50 67
4 Aug 2,620 52 o 75
12 Aug 2,250 53 410
14 Aug’ 2,170 52 133
18 Aug 2,080 56 88
22 ATg 2,050 52 61
27 Aug 1,220 51 38
31 Aug 1,360 53 51
4 Sep 1,510 50 30
8 Sep 1,160 54 - 45
12 Sap 1,180 54 20

16 Sep ~~ 1,160 51 17



KUNHAR RIVER AT NARAN 207

Suspended sediment concentration - 1975

1975 Discharge Temp. of Total PPM Perceant
Data in cusecs Water ®F by weight Sand Silt Clay
19 Sep 1,010 45 29

23 Sep - 3828 51 22

25 Sap 792 -3 20

30 S=p 715 50 23

4 Oct 708 4e 89

12 Qct 638 49 87

20 QOct 614 . 419 HEG

27 Dct 502 41 24

4 Nav 488 40 63

12 Nov 474 39 31

18 Nov 494 38 33

22 "Nov 516 35 37

4 Dec 441 31 2¢

8 Dec 274 32 g

15 Dec 434 3 S92

20 Dec 4192 36 35

2¢ Pec 405 32 565

38 Dec 400 31 51

Note 2 Sand is aill sizes above 0.0625 mm.
§ilt is all sizwes between 0.0625 mm and 0,0055 mm.
Clay is all sizes smaller than 0. 0055 em.
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KUNHAR RIVER NEAR GARHI HARIB ULLAH < 1975 209

Location Latituds 34%247%, Longitude 73%22', on right bank
near Jagir villegye, 2 miles upstream from GCarhi Habib
Ullah and 14 niles unstream Fram Jhelum Rivar.

T3 N~

;__.
@

2 5.

Drainacge area Y920 square mi

Record available Discharge record January 1960 to date by
Suriace wWater Hydrology Project, WASID, WAPDA. Gauge
heights were observed at bridge neasr Garhi Habib Ulliah
from 1944 to 1954 by Irrigation and Powar Oespartment,
from 1554 to 1958 by Dams Invaestigetion Circle and
1958 to June 1952 by HMydrology Oirsctorate of Irrigation
Department.

Average discharge 3,750 cusecs {A,U,D GO0 acre feet per. year
' or 22.60 inches funoff per year j. Average itaken faor 16
~ . _years from 1960 to 1975. o

Extremes Maximum discharge observed during the year 1¢£,800
cusecs on 17 Eunc {gauge height 13.69 feet)}; minimum
gaily discharge 434 cusecs on 7 February.

1960-75: Maximum discharge observed 40,900 cusecs on
10 August 1969; minimum daily dischurgs 268 cusecs an
% February 1947.

Gauge Continuous autumatic waler stage recorder in masoory

: shelter; Zero R.L. 0f inside gauge 2&691.41. Prior to
21 June 1961 staff gauge a short distance upstream setb
to Reduced level. .

'Measurements Ssvéntv five 'discharge measurements were made

' . periodically by current meter using U.2 and U.8 pr. 0.6
depth method from car on pverhead cablaway at the gauge.
Sevznty three selts of sediment samples wsre taken by dspth

integration method using D49 sampler.'Twenpv three of
these were analysed for particle size distribution and the
rest for total concentration. Tuwelve surface samples were
coliected and analysed for chemical compositian:

- Betermination af diécharge' Rating table dated 4.8.756 used for
computation of discharge.

Remarks Record excellentas



KUNMAR HIVER NEAR CGARHI MABIS® ULLAH

Discharge in cusecs for ysar 1275

210
Daete Jan
T 768
2 756
3 Tash
4 *738
5 Tau
(3 750
? 756
8 756
9 738
10 732
11 744
12 *732
13 720
14 714
15 *714
16 756
17 732
18 702
19 T14
20 . 732
21 720
22 #720
23 714
24 696
25 690
26 702
27 714
- 28 720
29 720
30 *7652
31 T62
Mean 731
.Cs?mi* 0.79
In 0.92
Ac~Ft. 45,000
1975 Years
Note

Mean

Fab

708
*6 50
590
720
756

744
738
*774
*436
560

890
882
*986
*490
552

615
808
994

#9272

978

gds
906
g30
922
962

978
*1,000
*1,200

T 4,230

Mar

1,070
1, 600
986
*1,910
1,510

1,310
1,200
1,130
1,070
1,060

1,110
%994
978
*994
1,030

978
994
1,070
*1,160
1,260

1,310

*1,730

1,770
1,550
1,430
1,420
#1,470
1,630
1,810
1,920
2,120

1,320
1.43
1.66

81, 300

Cs/sq mi
* Discharge measursment made on this day.

Apzr

2,230
2,330
*2,530
2,410
2,200

2,330

2,270

2,150
#1,950
1,980

2,160
*2,320
2,180
2,010
2, 04D

2,400
2,820
3,340
*3,480
3,210

3,210
3,310
3,130
4,060
*5,920

5,170
4,890
4,150

3.66
180, 000

4.60

May

4,360
4,530
4,780
®4,530
4,050

3,610
3,700

3,960

4,600

5,050

4;930
*5,430
€,510
7,0B0
8,010

#*12,800
9,760
7,380
6,540
6,220

5,740
5,550
*5,130
*g,780
»7. D00

7,260
8, 180

9,190

g, 220
%9, 900
40,100

6,550

7.12

8.20
402,000

Inches

Jun

10, 000
9,440
9,990
8,680
8,900

*9 990
9,630
8,100
B, 390
7,830

7,810
*8,630
9,100
11,000
12,100

13,000
13,800
#13,500
14,100
12,900

10,900
7,750
7,750
8,150
2,640

*10,700
10,600
10,500
9,680
7,960

12.2
596, 000

52.7



KUNMHAR RIVER NEAR GARHI HABIB ULLAH 291

Discherge in cusecs for year 1975

Date Jul Aug Sep Oct Nowv Dec
1 *5,920 *6,010 3,960 1,840 1,160 938
2 6,010 6,640 4,680 1,770 1,150 92
3 7,350 *5,930 *5, 050 1,730 1,140 922
4 *8, 850 7,150 4,150 *#1,640 1,130 *946
5 8,910 *7,750 3,880 1,600 #1,100 952
5 7,570 6,530 *4,450 1,520 1,1C0 890
7 7,230 &,130 3,820 1, 460 1,270 ®5 30
8 *7 450 5,650 3,520 1,380 1,200 922
9 7,830 *5, 280 *3Z 340 1,290 1,160 898

10 *7,740 5,200 3,310 1,260 1,140 *890

11 8,710 5,280 3,300 1,140 1,100 B98

12 9,290 S, 760 3,220 1, 080 1,090 - B98

3 9,650 =5, BB0 3,130 *1,060 *1, 070 906

14 9,470 5,170 3,270 1, 100 1,080 874

15 10,800 5,350 *4 860 1,140 1,060 ‘858

16 11,000 5,260 3,600 1,200 1,060 850

17 *9,610 6, 180 3,100 1,240 1,020 B58

18 8,710 8,710 2,960 1, 300 1, 000 829

19 8,580 7,530 *3 300 1,360 *1,010 *822

20 #7,650 *12,500 2,880 1,380 - 994 - 815

21 -7,810 8,500 2,620 *1, 370 986 658

22 6,520 7,890 ®#2, 370 1,320 970 822

23 &, 850 6,630 2,300 1,280 #9554 815

24 ®5,220 5,580 2,200 1,280 S3B 822

25 5,770 4,930 2,120 1,270 938 829

26 5,710 ®4,660 *2,110 1,270 938 850

27 *6, 060 4,270 2,150 1,230 946 *822

28 6,010 5,200 Z,090 1,220 930 822

29 5,910 4,500 1,950 *1,210 994 808

30 5,530 4,050 *1. 870 1,180 906 808

31 5,800 3,930 .o 1,160 eemee 8C1

Maan 7,620 6,160 3,180 1,330 1,050 867

€s/mi '8, 28 6.70 3.456 1.45 1.14 0,94

In 9.55 7.72 3.85 1.66 1.27 1.09

Ac.ft.469,000 289,000 18%,000 81,900 62,400 53,300
M.Acre-fest. 2.59 Maximum day 14,1800 Minimum day 436



242 KUNHAR RIVER NEAR GARHI HABIB ULLAH

Suspended sediment concentration - 1975

1975 Discharge Temp. of Total PPM Parcent

Date in cucecs Water °F by weight Sand Silt Clay
4 Jan 7%2 40 11

12 Jan 732 41 25

15 Jan 726 472 19

22 Jan 732 40 14

30 Jan 794 41 26

2 fFeb 690 : 44 4

8 fFeb 756 40 12

9 Feb 578 46 29

12 Feb 1,040 37 226

14 Feb 460 40 20

19 Feb 938 43 36

27 Feb 1,000 LA 13 L

28 Feb 1,370 45 776 10 52 38
4 Mar 2,220 46 1,800 26 56 18
12 Mar 1,010 45 56

14 Mar 270 58 a4

19 Mar 1,190 47 73
22 Mar 1,700 47 3,400 7 46 47
27 Mar 1,420 54 65

3 Apr 2,400 &0 Co 392

S Apr 1,880 54 o 63
12 Apr 2,270 52 221
19 Apr 3,610 49 720 41 39 20
25 Apr 6,850 52 - . 7,280 24 55 21
28 Apr 4,060 54 288

4 May 4,800 53 332 R e
12 May 5,290 50 1,230 24 T 14 62
16 May 13,300 52 4,020 3 88 9 .-
23 May £,100 55 207
25 May 6,820 58 191
30 May 10,500 50 1,840 48 9 43
6 Jun 10,400 50 1,360 29 17 54
12 Jun 8,780 55 189 ‘
14 3un 10,800 58 497 32 45 23

18 Jun 13,200 52 1, 040 55 31 14



KUNHAR RIVER NEAR GARHI HABIB ULLAH _ 213

Suspended sediment concentration - 1975

1975 Discharge Temp. of Total PPM Percent
Date in cusecs Water °F by weight Sand Silt Clay
26. Jun 10,300 56 453

1 Jul 5,830 52 180

4 Jui B,340 60 5,360 13 76 11
8 Jul 6,850 49 108

10 Jul 7,390 56 110

17 Jul 8,230 60 351
20 Jul 6,670 - 80 125
24 Jul 5,370 58 456 42 27 31
27 Jul 5,350 94

1 Aug 64,100 &1 162

3 Aug 6,880 64 6,680 62 35 3
> Aug B,710 64 14,800 10 65 2%
9 Aug 4,984 65 431

13 Aug 6,180 64 3,850 11 77 12
20 fAug 12,500 al ¢,100 59 35 &
26 Rug 4,320 &4 1,290 33 27 40
> Sep 4,350 65 2,080 E3%) 44 17
6 Sep 4,870 B b 4,170 28 49 23
9 Sap 3,130 69 C 246

15 Sep 4,350 66 1,460 35 43 22
19 Sep 3,520 64 4,720 12 52 36
22 Sap 2,330 64 29

26 Sep 2,130 61 - 1,780 7 56 37
30 Sap 1,910 56 60

5 Oct 1,600 &5 - 55

13 Oct 1,060 62 100
21 Oct 1,330 56 36
29 Dct 14210 55 22

5 Nov 1,090 5 39
13 Nov 1,020 50 37

19 Nov 1. 060 44 30
Z3 Nov 98¢5 46 47
29 Nou 938 44 48

4 Dec S70 a7 41

7 Dec 986 48 59

10 Dec 946 44 48

19 Dac 815 44 44
27 Dec 822 a4k 61

Note 3 Sand is all sizes above 0,0625 mm.
5ilt is all cizes between 0.0625 mm and 0.0055 mm.
Clay is all =sizes smallar than {1.0055 mm.
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JHELUM RIVER AT KOHALA - 1975

Location -Latitude 3Q°D7', Longitude 73920%, oh right bank
nearly 1% miles ‘downstream o? Kohaia Brldqc on Murrue
‘Muzaffaerabad Road.

Drainage area 9,610 square miles.

Record availebile Gauge. helgh* record of old gauge From
January 1960 to December’ 1268 by Surface Water Hydrology
Project, WASID, WAPDA. PaTriodic discharge measurements

"started from December 1964. Gauge height record from
189% to date with Hydrelogy and Floads Direct orats af
-Irrigation Department, Lahore. The new gauge was estab-
lished by Surface Water Hydralogy Project, on right bank
since April 19¢8. ST .

Average discharge z8, GGG cusecs (18,660,000 acre feet per
year or 3%.46 inches runoff per year). Averaue taken for
11 years from 19&5 to 1975. .

Extremes Maximum discharge during the year 99,800 cusecs on
17 May (gauge height 31.05 reet), minimum daily discharyg
_ 4,680 cusecs on 26 Januarys

1965~75: Maximum discharge observed 132, UGD cusecs on
24 fApril 1565 {(gauge height 64.00 feet old gauges); min-
imum dally dlscharge 3,540 cgusecs on 8 January 1972

Gauge Staff gauge leed on steps on rloht bank mear the cable—
T way nearly 1% miles downstream of Vohala Bridge. Gauge

being read at one bour interval throughout the year. R.L.
of gauge 1843.27 (levelling imn May 1969). Brior to this
a staff gauge was Tixed on left bank upstream of Kohala
brldga'and Msed upto December 1968. ) o

Mgasurements Fifty th:ée discharge observations were made
during -the year by 0.2 and 0.8 on 0.6 depth method. Thirty
six sets of sediment samples were taken by depth integ-
ration or point sampling method using D~49 cr P=50 sampler
from cableways Ten of these wsre anaelysed faor particle
size distrihbution and the rest for total conceniration.
Eight surface samples were collected and analysed for
chemical composition.

Determination of discharge The station is controlled by the
channel characteristics. The gaugs discharge relation could
be affected by movement of stones snd boulders on the bed
of the channel.Rating dated 25.1.75 was used from 1+175 to
30.6.75, and rating dated 24.B.76 was used From 1.7.75% to
3141275, ito compute the mean daily discharges with shift
adggsfments where indicated necessery by periodic measure-
ments.

- Remarks 'Record fair.



216 JHELUM RIVER AT KOHALA

Dischargs in cusecs far year 1975

Date Jan Feb Mar Apr May Jun
1 5,230 5,510 14,200 31,600 53,100 69, 600
2 5,200 5, 340 13,700 32,100 54,800 67,300
3 5,050 5,400 13,200 34,200 *56,200 #69,900
4 4,920 5,440 21,900 36,700 57,100 63,200
5 4,950 5,750 24,800 35,100 53,400 61,700
6 4,930 5,910 22,000 35,000 50,800 . 61,900
7 5,010 5,770 20,600 35,100 47,700 63,700
8 5,050 6,290 19,100 34,200 46,800 59,600
9 5,010 6,370 %18,400 32,500 49,400 59,000

10 5,000 5,790 18,408 30,800 51,300 57,100

11 4,980 6,100 29,200 31,100 52,000 53,200

12 . 5,010 . 6,760 19,200 31,800 53,900 55, 800

13 4,910 19,980:: 19,100 #31,400 +59,300 57,800

14 4,830 7,970 18,400 29,300 63,200 62,100

15 4,960 7,540 18,200 27,200 67,100 64,200

16 5,090 #7,690 #18,400 27,200 81,000 67,200

7 5,000 7,780 38, 800 29,760 es,700  &9,800

18 4,870 8,160 19,360 33,000 75,400 . 69,400

19 4,770 8,500 19,700 . 36,100 70,200 - 73,400

20 4,770 8,660 20,200 32,700 68,700 76,708

21 4,820 8,630 20,500 33,000 66,400 65,300

22 4,970 8,580 23,900 36,100 63,800 83,700

23 4,920 #8,760 31,600 37,200 64,400 52,500

24 4,860 8,970 28,200 40,600 65,200 52,900

25 4,780 9,330 26,900 50,400 66,100 57,700

26 4,680 9,840 26,700 60,800 66,6B0 61,000

27 4,740 10,300 25,400 63,400 68,700 60,700

28 4,790 43,700 27,200 57,600 #71,200 %62,200

29 . . 4,910 =—eee- 28,200 53,300 71,400 55,900

30 5,220 weoe--- 29,300 52,300 - 73,300 48,200

31 5,6B0 memen- 30,500 ~eemeee 72,100  eeeaee

Mean 4,970 7,710 21,900 37,700 62,900 61,600

Cs/mi 8.52 0.80 2.28 3.92 654 6.41

In 0.60 0.83 2.62 4438 7«54 7.15

Maf. « 305 « 828 135 2«24 368? 3.66

1975 Year:s Meen 30,600 Cs/sgq mi 3.18 Inches 43,2
Note 3 * Discharge measurement mads on this day.
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JHELUM RIVER AT KOHALA

Discharge in gusecs for ysar 1975

Jul

*46,000
44,800
46,100

*50,900
54,100

51,000
48,200
*47,200

48,600

47,800

%52, 300

57,000

58,300

54,700
62,300

*90, 000
*75,500
*65,700
66,400
63,900

65,200
59,800
59,500
60,800
*59,200

58,100
*59 100
58,800
57,700
#53,700
52,900

57,300
5,96
6487
3.52

M., Acre-~fesat.

Aug
52,500

- #53,600

53,600
53,500
*54,800

47,900
*45, 600
43,400

41,600

41,500

40,100
%41,600
42,500
38,600
#38, 000

41,800
43,800
49,200

*49,900

%70, 00C

*62,500
56, 800
55,700

*49, 100
46,500

44 ,BO0
43,600
#71,600
70, 300
59,200
54,900

50,300
5.23
6. 03
3.09

2241

Ssp

52,700
*50, 800
52,800
50,600
49,500

%47,900
47,100
44,800

*42,100
40,000

#39,900
39,900
38,900

*#37,500
38,700

*36, 100
34,400
32,300
31,500
30, 000

28,100
*26,500
24,100

23,200

*#22,7200
21,400
20, 800

#19, 900
19,100

35,600
3,70
4413
2,12

Qct

%18, 700
18,100
17,600
17,000
16,500

16,400
16,200
15,800
15, 000
14,500

14,100
13,400
12,800
12,500
12,100

11,700
11, 400
11, 000
10,600
10, 100

9,820
9,520
#9,210
8,940
8,730

8,570
8,410
8,210
8,050
7,890
7,790

12,300
1.28
1.47
«755

Nov

7,640
7,410

7,280

7,190
7,080

6,920
7,190
8,590
3,380
8,330

7,930
7,580
7,440
7,320
7,220

7,100
6,990
6,840
6,740

*6,630

6,550
6,500
6,360
6,240
6,170

6,110
*6,090
»5, 080

6,010

5,890

. -

7,030

0,73
D.82
o418

217

Dec

5,830
5,890
5,860
*5,900
6,190

6,480
*x6, 900
6,860
6,580
6,430

6,380
6,290
6,190 .
6,090 -
6,050

6,140
6,090
6,110
6,110
5, 980

*5,920
5,970
5,930
5,800
5,750

5,870
5,830
5,710
5,690
5,650
5,600

6,070
D.63
0.73
0373

Maximum dey 90,000 Minimum day 4,680



218 JHELUM RIVER AT KOHALA

‘Suspended sediment concentration - 1975

1275 Dischargs Temp. of Total PPM Percent
Date in cusecs Water eF by weight Sand Silt Clay
13 Jan 4,900 4% 11
27 Jan’ 4,800 52 g
16 Feb 7,720 43 64
23 feb 8,840 60 ‘ 68
9 Mar 18,400 58 249
25 Mar 27,600 . 58 857 17 - 49 34
3 Apr 35,200 59 - 637 .. 18 39 .. 43
24 Apr 40,700 72 597 - 10 55 ... . 35
3 May 56,300 &2 - 710 29 32 39
28 May 73,000 ‘ &0 652 19 46 © 35
3 Jun 72,100 60 . 273 g
28 Jun £2,100 © 62 _ 642 16 57 27
1 Jul 46,600 61 162
4 Jul 53,600 @ 68 e 37O
B Jul 49,000 - 63 - 295
11 Jul 56,100 65 320 s v
16 Jul 57,900 62 2,980 - 26 56 18
27 3ul 60,200 70 384 .
30 Jul 53,400 : 70 ' - 269
2 RAug 52,400 : 70 211
9 Sep 42,600 : 74 272 -
11 Sep 40,900 - .70 275
14 Sep %8,500 <72 232
16 Sep 36,700 71 204
24 Sep 24,500 © 68 349
26 Sep 22,800 66 195
29 Sep 20,100 T 64 216
23 0=t 9,210 58 42
20 Nov 6,650 48 39
4 Dec 6,000 45- 28
21 Dsc 5,930 48 19

Note Sand is all sizaes above 00,0625 mm.
Silt is all sizes between 0.0625 mm and 0.0055 mm.
Clay is all sizes smaller than 0., D055 mm.
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JHELUM RIVER AT KAROT - 1975 221

Location Latitude 33936t', Longitude 73937', wire weight
gauge fixed on downstraam side of the brldge on
Rawalpindi Kotli (Azad Kashmir) Road, nearly 45 miles
from Rawalpindi.

Drainage area 410,300 square miles.

Record available Msan daily discharge record from April
1269 to date by Surface Watsr Hydrology Prcject, WASIDC,
- WAPDA. Gauge height observations were started from 27
January 1969,

Avsrage dlscharg~ ‘25,500 cusecs (18,450,000 rumoff in acre
fealt per year and 33.56 runoff im Inches per year)
_Auerage taken for six year from 1970 to 1875.

Extremes Maximum discharge observed during the yaar 117,000
: cusecs on 16 July (gauge height 62,30 feet); minimum
daily dlscharge 4,920 cusecs on 20 January.

1970=752 Maximum discharge observed 117,000 cusecs on
. 16, duly 1975 (gaugs height 62.30); minimum daily disch-
~arge, 3,730 cusecs on 8 and 13 January 1972.

Gauge Wire weight Hauge read ®© hundredth of a foot at one
hour intervel for whole day throughout the year. Gauge
--ggt to arbltrary datumts.

Measuremants Slxty_flva dlscharga nbservations werse made dur-
ing the year from the bridge using 0.2 and O. ‘B depth
method. Forty nine sets of sediment samples were taken
by depth intsgration or point sampling method using D=49
or P-50 sampler from thé bridgsese Twenty four of these wer-
analysed for partlcla size distribution and the rest fz.
‘total concentration. Eight surface samples were collected
mand analysed for ChemLCal composition. : .

Dbtmxmlnatlun of dischar 8 Prav;cus rating table dated 30.5.70
was ugaed to compute mesan daily dzscharges with shirft
-adjustment as indlcated necessary by periaodic discharge
obsarvatluns.ia .

Ramarks Reccrd falr.



JHELUM RIVER AT KARODT

Discharge in cusecs for year 1975

222
Date Jan Feb .
1. 5, 620 6,650
2 5,530 %5,040
3 5,350 5,980
4 5,180 6,000
5 5,080 6,400
6 5,270 6,590
7 5,320 6,320
8 5,410, #7,590
9 - ° 5,360, . 7,800

10 5,320 - 6,640
11 5,340 7,070 ¢
12 - 5,390 - %7,480
13 5,330 185,700 "
14 5,190 ‘40,300
15 5,090 - 7,840
16 *5.400 7,890
17 5,370 7,840
18 5,170 8,240
19 4,960 8,690
20 4,920 8,790
21 . 5,060 8,940
22 *5,180 8,790
23 5,310 8,940,
24 5,190 9,240 -
25 - | 5,100 9,580
26 5,370 10,300
27 4,960 10,900
28 5,100 13,300
29 5,200 ceemea
30 5,620 cemce--
31 #7, 040  cmem——
Mean 5,310 8,430
Cs/mi 0.52 0.82
In 0.59 0.85
Maf. . 327 . 468
1975 Ysar: Megan 31,100

& Mar Apr
14,000 32,506°
13,400 32,500
12,900 34,800
#21,500 . 36,300’
27,700 -*35,800
22,800 35,300
- 24,000 35,500
19, 700 35,100
18,700 *33 200 -
+18, 500 31,500
24,400 31,800
. 24,200 32,400
28 200 31,800
#19,700 30,000
_19,530' 27,700
19,700 27,700
19,800 30,100
20, 300 33,600
#20,900 36,100
21,300 34,300
Z4, 900 33,600
25,400 36,800
.»37,800 . 37,700
32, 640739900
29 ‘100 50,200
28, 400 60,800
za,zou 53,630
28,400 57,900
129,200 #54,700
30, 000 53,300
*31,400 -
23,200 -38,200
2.25 3.71
2.60 4.14
1.43 2.27
Cs/sq mi 3.02

May
53,600

*55, 400

55,700
56,300

54,1007

51,400
#47,800

47,200 -

49,600
»51, 000

515400
‘59,800
56,100

63,500

*72,600D
*87, 300
75, 300
%57,800
63,300
60,700

60,400 -

61,900
62,600
«¢3;200
65,100

67, BBO

67,800

... 69,900
%69, 300

60, 900
5 21
6081
3.74

Inches

Note s #Discharge measurement made on this day.

Jun

66,400
4,500
67,400
62,600
* 61,200

*52, BUU
Mﬁﬁ;ﬂﬂu
61,300
59,300
57,600

53,900
56,400
#57,400
61,500
64,400

67,600
70,300
- 70,100
71,700
71,100

66,200
56,900
54, 000
54,000

60, 000
61,000
61,600
8,100
#51, 800

40,95



Date

MO, WU

10

19
20

21
22
23
24
25
26.
27 -
28
29
30
31
Mean
Cs/mi
s In
Maf .

JHELUM RIVER AT KAROT

Discharge in cusecs for year

Jul
46,200
44,500
45,000
50,100
53,300

49,900
48,100
46,700
48,000
47,000

51,500

_ #55,400

56,500
57,100
64,400

®#32,300

75,400
64,300

&1, 700
%65, 100
58,200
#*57,400

58,400
57,000

S6, 700
56,900
58,000
%57 200
5%, 500
51,500
56,400
5.48
6.32
3.47

M.fAcre-feet.

P"T}

51,500
#52,500
54,700
52,300
56,300

50,100
%47, 000
44,700
42,500
*44,500

40,800
*48,800
46,000
39,900

38,7040

*42,200
41,500
*50,200

51,500

63,000

#52,100
58,400

/50,700
46,300

44,800
#7700

»78,500

69,600

58, 000
*5¢4, 400

© 54,700

5.02.=

5.79
2.18

Sep

52,900
57,000
56,000
*52.700
53,600

49,900
50,600
47,400
*45,700
44,300

42,900
42,300
40,500
#39,500
41,100

38,800
37,500
*35, 400
34,300

-~y

39,500 °

*28,900
27,400
‘25,800
#24,500
23,500
22,000
21,7040

¥a ,ab0o

- —

22.5 Maximum day

-+
(e

18,700
18,100
17,800
17,500
*17, 000

46,600
16, 200
15, 600
15, 200
15,000

14,300
13,B00
13,500
*13,100
12,700

12,300
11,700
#11,400
11,100

an ann

10,500

10,200
9,940
9,650

*9,510

9,350
o, 2N

9,000
8,800

8,680
*5,580
12,800

1.24
1.43
.785

92,300

<25
1975
Nowv Dec
8,460 6,947
8,370 7,130
8,220 7,060
8, 0e0 6,230
7,970 %7,110
7,870 7,360
7,950 7.230
*2,560 7,280
10,200 6,840
9,410 6,660
8,810 *5,620
8,420 6,620
*8,240 €,670
8,100 6,700
8,110 6,720
8,020 - &,730
7,910 6,650
7,730 £ men
: - oy f
7 TRm &, 590
*7,740 6,700
7,670, %5,830
7,570 62720
7,390 &, 640
7,250 64610
7,180 B,730C
7,130 6,700
7,070 - %*5,590
*6,990 &,520
6,900 6,450
~~~~~ &,430
7,990 6,790
a.76 D.66
§.87 0.76
L AT6 La15

Mimimum day 4,220
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1975
Date

22
31
2
B
19

26

4
10
19
23

31
5
13
29
2

3
7
10
16
17

19
26

6
12
16

23
29
2
7
10

12
16
18
20
22

dJan
Jan
feb
Feb
Feb
Feb
Mar
Mar
Mar
Mar

Mar
Apr
Apr
Apr
May

May
May
May
May
May

May
May
Jun
Jul
Jul

Jul
Jul
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug

JHELuUM RIVER AT KAROT

Suspended sediment concentration - 1975 _
.Discharge Temp. of Total BPM Pefebnt
in cusecs Water 9F by weight .- §and  Silt
5,160 s0 112 o
6,900 50 . B59 11 .39
6,020 54 46 o -
7,880 52 668 51. .15
8,800 52 69 o P
10,300 © 54 134 - -
33,400 54 511 ‘& - 29
18,200 _ 263 e
24,800 : - 351 2. 62
41,500 52 3,090 13 48
32,000 62 ... 530 8 50
36,4080 59 172 R :
32,000 - 60 . 194
55,200 64 ‘236 - )
54,900 64 - 619 23 49
71,600 66 208
47,500 66 436 7 56
51,100 62 645 46 -39
79,600 76 - 3,010 20 41
92,400 66 1,780 17 .. 61
66,800 67 1,140 31 - 52
63,700 64 - 774 51 24
60,300 66 277 _ o
56,000 72 1,260 28 51
82,500 74 3,320 .31 . 50
58,900 73 1,170 23 42
56,600 72 - 478 24 a9
50,400 76 ip2 .
50,300 76 371
41,100 76 313
60,400 77 . 5,750 10 64
44,600 77 2,340 10 ‘40
56,300 78 3,190 22 44
86,800 75 &,380 14 64
68,800 76 21,400 1 53

Clay

 sp -

T

65

29

39

42

28

37

15
>9
22

17

25

21
19

>5
27

26
50
24
22
46



JHELUM RIVER AT KAROT CO2ZS

Suspended ssdiment cepcentration - 1975

1975 Discharge Temp. of Total PPM Percant
Dats in cusecs MWater ?F by wmeight Sand Silt Ciay
28 Aug 79,500 70 11,700 55 34 11
4 Sep 51,800 76 2,478 7 64 29
14 Sep 39,900 75 265

18 J[ep 34,900 77 260

22 Sep 28,900 71 258
30 Sep 12,500 59 123

14 Bct 13,200 . 66 418

18 Oct 11,500 84 57

25 Dct 9,460 &0 148

8 Nov 9,820 60 140

21 Nov 7,660 63

5 Dec 7,110 49 54

11 Dec 6,550 50 .52

22 Dec 6,580 B 50 23

Note ¢ Sand is all sizes above G.0625 mm.
Silt is all sizes between 0.05625 mm and 0.0055% mm.
Clay is all sizes smaller than 0.0055 mm.
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KANSHI RIVER NEAR PALOTE - 1975 227

L.ocation Latitude 33°14%', tongitude 73924%; on right bank
about 2 miles downstream from Palote villaege and about
10 miles South east of Gujar Khan, about 5 miles up~
stream from old site near Jhangi.

Drainage area 429 square miles.

Record available Mean daily discharge record from April
1970 to date by Surface Water Hydrology Project, WASID,
WAPDA. .

Average discharge 163 cusecs {117,000 runoff in _ acre feet
per year and 5.15 runoff in inches per year); Average
taken for five years from 1971 to 1975,

Extremes Maximum discharge observed 13,400 cusecs aon 22
August (gauge height 11.20 feet); min daily discharge
1«1 cusecs on 4 July.

1970-~75: Maximum discharge cbservsd 23,700 cusecs on
23 June 1971; {gauge height 21.80), minimum daily dis-
charge 1.1 cusecs on 19 ‘June 1973 and 4 July 1975.

Gauge Stalf gauge gfaduated.and rgad to hundredth of a foot
9 times & day or more often during floods.

Measuremenits Seventy six discharge observations waere made
during the year by current meter using U«2 and 0.8 ar
0.6 depth methods Low flow measursments were made by wad-
ing and high flow measurements from cableway. fForty four
sets of sediment samples were taken by depth integration
method using DH=48 sampler while wading and D-49 sampler
from cableway. Sevanteen of thess were analysed for
particle size and rest for total concentration. Eight
surface samples were collected and analysed for chemical
composition. N !

Determination of discharge This station has channel control
- and sandy channel seems to shift nearly continuously.
Previocus rating tgble dated 7.4.71 was used to compute
mean daily discharges with shift adjustments as indicat-
ed necessary by periodic discharge measurements.

Remarks filscord fair, low flow gauges affected by back water
due. to diversion of water for flour mills,
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Discharge in cusecs for year 1975

Date Jan Feb Mar Apr May

T 22 . 20 62 15 Be &

2 18 *6 4 51 17 5,2

3 18 *a4 24 *21 740

4 17 *30 25 22 *93 -

5 *21 *29 26 48 33

I3 20 *29 24 51 11

? 20 *26 22 39 12

8 20 *h4 13 .25 8.2

9" 21 *g 4 13 23 *G 6
10 21 ®40 12 20 4,2
11 23 L3y 18 22 4,2
12 20 39 *44 18 3.5
13 *20 . 38 3g 19 3.0
14 19 122 16 14 © 3.0
15 19 Y48 "o AEN - 3.0
16 21 a7 10 11 *#11
17 19 40 8 *8,2 *206
18 19 21 *g. B.& - 83
19 *17 *35 17 B.6 a4p
20 R s v 25 16 9.2 *14
21 17 23 . 16 9.8 15
22 4 ~ 21 *127 10 9.8
.23 17 20 *1 84 *20 *8,
24 18 20 107 20 7
25 18 20 B8 20 P
26 18 21 48 12 6.
27. *lg 19 *38 11 Se
28 18 46 - 29 S ®14 by
29 19 T e 27 13 -
30 19 SRR 23 12 _®5,
31 : 19 . e 19 —— an
Meah 19 ' 37 37 18 20
CLs/mi . 0,04 0.09 0.09 . 0.04 D.05
In . DB.0Ss .- D.D9 D.10 0.85 D.D6
Ac-ft. 1,170  .2,060 2,300 1,100 14260
1975 Year: Mean 107 Cs/sq mi 0,25 Inches 3.4

‘*DisbhafgeAmeasurement made on this day.

P % v‘ i
VL WWWEN PRUWEW

Co0OLo oo

Jun

i.... *» & & & 2
CopoQ

oo

R
s 0 0

s,

OO0 DOCDO DODOO OQOUOQ

*
. " o0 @ ]

e & 9

. & &

NRNAEN NUWWS WRWNE uh

.f.bl..a *

- -~



Date

Ny -

=S NLHWN- D\omn)fh \T P

o R N X I I S}

Mean
Cs/mi
In

Ac_fto
Acre-feet,

KANSHI RIVER NEAR PALOTE

Discharge in cusecs for year 1975

229
0.53
0.62
14,100

77,600

Aug

24
16
*676
268
*¥366

%7,999
*358
66

39

30

27
54
42
26
24

27
39
140
*542
848

*2,640
*4,080
*2,990
711
320

*103
41
*725
205
110
40

567
1,32
1.52

34,900

Sep

30
29
39
35
127

*1,91D
988
2,310
536
*3 g

72
60
47
83
184

*275
199

*288
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1975
Oat@‘-

5
13
z8

z
10
14

3
12
22
23

3
28

4

o
16

17
30

6
13
28

5
9
14
15
16

21
3
6

17

19

22
28

&
10
10

Jan
Jan
Jan
fFebh
Feb

Feb
Mar
Mar
Mar
Mar

Apr
Apr
May
May
May

May
May
Jun
Jun
Jun

Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug

Aug
Aug

Sep -

Sep
Sap

KANSHI RIVER NEAR PALOTE

Discharge
in cusecs

20.8
19.6
18
62
40
142
23.5
a5
132
209

14.4
95
T 6ebB
10.8

209
b4eb

12
5.4

11

a5
21
1,05
3,100
164
2,300
6,670
3,400
2,790
11,200

. 2,880

1,070
82,5
97.5

21.2

Temp. of
Water ©F

56
52 .
52
52
54
"S54
62
63
60
60
68
80
76
86
74

74
B6
B4
90
BO

B4
90
84
82
92

Bg
76
76
T4
76

66
64
70
82
74

Total PPM
by weight

218

4,210
557

'22,7D0

4,650
561

19,200
184
6,160
16,600
13,000

4,730
5,970
3,700
104
25,200

" sand

M ~IN -

17
11

42
26

11

26

Suspended sediment concentration 9'1975v

Percent
Silt

29
32

36

70
31
70
54
66
55
a7

54
55
39

52

Clay

70 -
a& .

56



KANSHI RIVER NEAR PALOTE 231

Suspended sediment concentration - 1975

1975 -Dischargs Temp. of Total PPM Pesrcent

Data in cusecs Watar °F by weight Sand Silt Clay
14 Sep 11,700 7B 36,500 52 48
16 Sep 223 71 1,290 2 25 73
18 Sep 139 72 590

19 Sep 1,520 70 331

10 QOct 18.8 68 46

25 Oct 1642 " 60 19

6 Nov 15.3 52 18

13 Nov 15.6 52 9

29 Nov 159 44 26

Nots 3 Sand is all sizes above 0.0625 mm.
' G§ilt is all sizes between 9.062% mm and 0.0055 mm.
Clay is all sizes smaller than 0.0055 mm.
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POONCH RIVER NEAR KOTLI = 1975 . 233

L

Location Latitude 33%29', Longitude 73953', on left bank
y  Just duwnstraam from Ban Nullah, 3 miles South west
DF Kotll. ‘N»",v

G

Dral ge area. 1 250 square milese

Racnrd avallabla “Discharge. records Nnuember 1959 to date
(with eutomatic. waeter stage recordsr- since September
1960) by Surface Watar Hydrology Project, WASID, WAPDA.

'Augst 1954 to Dscember 1956 by Dams Invastigation
Circle, data with Indus .,Basin Deuelopment Hoard, lLahora.

Avarage discharge ' 3, 980 cusecs (2, 860 000 acre feet par
yaar ar 42.79 1nches runeff per year) Average taken for
.16 years from 1960 to 1975. .
Extremes Maximum discharge observed during the year 241,000
cusecs on 28 Augst (gauge height 1717.05 fest); minimum
daily dlschargs azn cuseoa,on 21 January.

4960~75: Maximum dlscharge 327,000 cusecs on 8 Septembe:

19663 minimum dally dlscharge 203 cusecs on 23 January

19610 “L R

Gauge Automatlc water stage tecorder in masanry ohalter.
Prior to September 1968 staff gauge near same site. Zero
“gauge datum of staff gauge at 1673.31 R.L. Tha gauge
being read at one hour interval daily and used during
the year. The recordsr worksd during high flow periods
only. ' . .

Measurements Slxty three dlscharge measurements were made
periodically by current meter using 0.2 and 0.8 or 0.8
depth method from car on overhead cableway near the gauge.

-‘Forty three sets of sediment samples were taken by depth
-integration method using D-4% sampler. Sixteen of these
were analysed for ‘particle size distribution and the rest
for total concentration. £ight surface samples were coll-
~ected arid analysed for chemical composition.

Determination of discharge This statian has an uhstable con-

-~ tro hat shifts readily during the numerous’ rises that
occur. -Rating dated 19.3.74 was used. Discharge were com-
puted by shlft adjustments based on discharge measurements.

filemarks Reccrd Falr.



POONCH RIVER NEAR KOTLI

Jun

3,420
3,280
3,510
3,170 -
3,110
3,040
#*#3,150
3,960
- 3,730
3,310
2,760
2,780
2 860
*3 360
'3, 370

"3, 370
3,650
3,420
3,680
4,748

%3, 730
3,090
3,150
2,980
2,580

2,700
2,880
5,770
2,960

e o ——

3,460
2.76
3,08
206,000

Inchas 51 55

234
Discharge in cusecs for year 1975
Date Jan Feb Mar Apr May
1 518 2,130 3,830 5,140 3,350
2 518 1,220 3,000 5,380 3,220
3 512 *340 2,840 6,440  #3,35p0
4 506 asl *6,500 *#5,920 4, 8OO
5 500 889 5,490 5,250 4, 800
6 494 950 3,480 4,920 3,530
7 482 8a1 2,980 4,720 3,220
8 482 1, 890 2, 800 4,550 3,170
9 494 2,620 2,700 3,800 2,390
10 476 1,810 4,270 3,370 %3,530
11 488  *1,420 *10,400 *3,420 3,370
12 488 1,380 4,600  *3,350 3,460
13 *494 12,900 3,680 3,330 3,730
14 488 5,420 3,730 -,2_900 3,780
15 *482 3,090 3,860 2,580 3, s1ovh’
16 470 2,420 3,600 - 2,600 4,920
17 458 2,210 3,650 3,310 *10,600
18 452 2,140  #3,650 3,560 , 5,560
19 446  %2,080 3,680 - *;,830 3,730
20 440 2,130 3,600 3,390 3,690
21 434 2,020 3, 440 3,350 3,690
22 518 1,870 - 5,100 4,070 3,170
23 702 2,000 *17,400 7,440 2,980
24 574 1,950 8,280 4 550 #3,170
25 548 2,190 5,770 5 170 3,220
26 548 2,480 5,100 - *10,400. 3,390
27 *567  *2,54D 4, 890 10 900 3,240
28 554 4,380 4,830 5,140 . 3,460
29 560 @ —mw=m- 4,860 3,830 .. 4,180
30 1,030  =—-mwem *4,920 3,480 4,040
31 2,920  —-ee- 4,920  —m—-- *3,240
Mean 601 2,460 4,900 4;620 . 3,890
Cs/mi 0.48 1.96 5.92 5,70 3,11
In 0,55 2.05 4,52 4413 . 3.58
Ac.ft, 37,000 136,000 30%,000 275 000 239 aoc
1975 Year: Mean 4,750 Cs/sq mi 3.80
Note : *Discharge measurement made on this day.
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POONCH RIVER NEAR KOTLI

Discharges in cusecs

Jul
3,060

3,350

*2,680
3,280
3,460

2,940
3,310
3,420
3,170
3,170

3,020
5,070
4,040
6,080

- 24,600

*49,700
13,100
6,400
8,920
7,000

14,000
5,420
7,120

*5,240

5,590
5,040
6,320
*9,.100
4,740
4,D20

7,540
6.03
6.96

Ac.Ft.463,000
M.Acre~feet.

Aug . Sep
3,830 11,900
13,100 16,700
*9 440 *11,300
9, 80O 8, 360
*20,700 10,700
10,600 6, 840
5,440 *12,600
74360 6,720
*6,520 7,280
4, 890 7,520
5,800 *28,200
*31,700 12,100
10,600 9,640
6,660 8, 6 B0
*5,770 10,500
7,800 5,100
8,280 11,000
*26,000 8,000
31,100 8,920
*71,000 8,500
*18,900 B8, 560
27, 800 8, 720
30,100 *4, 830
*13,700 4,020
10,000 3,390
7,000 3,150
*6,120 2, 480
71,500 2,500
21,900 2,780
*15,600 *2,780
13,200 ———
17,300 8, 450
13.85 6076
15.97 7455

106,06000 503,000
3444 Maximum day

for year
Oct

3,440

3,390
*2 480
2,560
Z, 480

2,480
2,370
2,290
2,240
2,110

2,050
*2.020
1,970
1,940
1,870

1,810
1,780
. 1,740
1,710
1,680

1,600
1,530
1,520
1,490
1,420

*#1,390
1, 420
1,420
1,360
1,360

*1, 320

1,710
1,37
1.58

105,000

71,500

235

1975
Nowv Dec
1,270 854
1,250 818
1,250 *764
*1,250 764
1,220 755
1,190 755
1,160 746
1,180 737
1,190 728
1,160 719
1,060 710
*350 710
1,030 702
*970 D2
930 694
950 & B6
9560 678
960 670
gan *#562
290 662
380 654
*1,010 654
990 662
290 6672
980 670
270 *678
270 678
960 670
*950 662
910 670
——— 670
1,850 700
0‘81‘ 0-56.
0.94 0.69°
62,700 43,000
Minimum day 434°
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1975
Date

N b
S\,

J. g

N = -
£ VDD V= W

Jan .

Jdan
Feb
Feb
Feb
Mar
Mar
Mar
Mar
Mar

Apr
Apr

Apr’

Apr
Mlay
May
May

May-

Jun
Jun

Jun
Jun
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Aug

Aug
Aug
Aug
Aug
Sep

POONCH RIVER

Suspended sediment cancentratioh - 1975

.Discharge
in cusecs

482
567
950
1,450
2,820

3,330
11,300
10,400

3,600
14,200

6,400,
3,580
4’180
9,160
3,630

3,530
10, 000
3,480
3,420
2,860

3,780
3,800
2,840
3,630

61,000

6,280
9,760
9,840
7,840

21,300

9,640

7,680
36,900
15,700

4,860

NEAR KOTLI

Temp. of Total PPM

Water °F by weight Sand
51 122
51 31.
54 28
8 20
56 23
60 - 31 .
58 4,080 12
58 849 4
58 44
58 1,960 5

510

68 52
78 91 '
66 755 7
72 124 ’
&4 121 -
65 1,450 2
66 " 133 ’
67 89
65. 326
72 .22
70 663 4
76 768 24
79 ;1,150 B
72 3,650 25
72 574 13
75 4,130 4
79 13,700 32
79 1,600 39
78 4,970 35
78 710 10
79 470
78 4,810 C a4
72 319 '
74 32

Peroeht
5iit

65
46

52

36

39

Clay

23
50

43

57

59



POONCH RIVER NEAR KOTLI 237

Suspended sediment concentration - 1975

1975 .Pischarge Temp. of Total PPM Percent
Date in cusecs Water ®F by weight Sand Silt Clay
12 Oct 2,050 72 13

19 Oct 1,730 72 7

4 Nov 1,250 62 11

12 Nov 970 58 17

22 Nov 1,030 60 18

3 Dec 764 56 20

10 Dsc 719 S0 15

192 Dec 662 56 20

Naote ¢ ‘Sand is gll sizes abova 0.0625 mm.
Silt is all sizes between D.0625 mm and 0.0055 mm.
Clay is all sizes smaller than 0.0055 mm.
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JHELUM RIVER AT MANGLA CABLEWAY- 1975 235

Location Latitude 33°08%, Longitude 73°38%*, on right bank
one furgpng domnstfeam from Mangla Brldge.
ETC SN
Drainage area 12,%U0 square miles.

Recurds available Discharge record June 1958 tgo Decémber
1966 with automatic water stage recorder f¥om June
1959 . to, Ssptember 1965 by Surface Water Hydrology

“,PrOJect, WASID, WAPDA. Lauge height record December
1906° to* 1921 and discharge record 1921 to date by Head-
works D1u1510n. Data available in Hydrology Directorate
_Irrlgatlon and Power Department, Lahor