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'ANNEX A. TOPOGRAPHICAL SURVEY

For obtainingftOﬁographic maps required for ﬁhe design of dam,
diversion daﬁ, irrigétion'canél and on-farm facilities, tﬁe
following topdgraﬁhic SUfﬁey was carried out by the local surveyor
under the éonditions 6f:cbntract concluded at.the middle of August,
1987,

- Establishment of Concrete-Made Station Marker ....... 7 Nos.

- EStabliShment Of Beﬂch M&rk R N LR NN 14 NOS'.

- Topographic Map, K-2 Reservoir Area (S = 1:5,000) ... about
- poégraﬁhic.ﬂaﬁ, Méin Damsite (5 = 1:1,000) ......... about
- Profile on Axis of Main dam (§ = 1:500) ..... vevsee.. about
- prbgiaphic Hép,.j Diversion'Damsites (§ = 1:500) ... about
- Profile on Axis of 3 Diversion Dams (S = 200) ....... about
~ ‘Profile on Centerline of Irrigatlon Canal ...... «evs. about
~ (Scale Horizontal 1:4,000) '
" (Scale Vertical = 1:500)
;"Tdﬁograpﬁié Map, Two Sample Areas for Design of
On-Farm Facilities (8§ = 1:1,000) ............c.s..... about
The loéation bfrthe bench mafks is éhéwn in Figure A-1. The
records of the bench marks are as shown in Table A~1 to A-14. The
locations of the-concrete-made station markers are as follows;
-~ K-2 Dam 2 Wos.
- . Beginning Portion of Main Canal 2 Nos.
- Kc—l.Biversion Dam 1 No. (Bench Mark 1 No.)
= Ke-2 Diﬁersioh Dam : 1 No. {(Bench Mark ! No.)

- Ge-2 ﬁivéksion Dam 1 No. (Bench mark 1 No.)

420 ha
45 ha
%00 m
7 ha
450 m
35 km

80 ha



FIGURE A-1 LOCATION OF BENCH MARKS
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526.218m
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488.284 m
480.699 m
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© TABLE A-1  RECORD OF BENCH MARK K—1BM

{BENCH MARK NOJ

K~1. BM

[ELEVATION . (m)

;649,443 m

"LOCATION .

area.

1:This BM is situated in the middle of valley at
K-1 damsite.  The location of the BM is shown on

'-EhéftoPdgraphic map_(SCale 1/5,000) of reservoir

| ESTABLISHED BY :

- Zafar

DATE : AuQuSt 27, 1987 .

 PHOTO PICTURE OF BENCH MARK

A-3




TABLE A—2 RECORD OF BENCH MARK K—2BM—1

RENCH MARK NO ' K=2. BM~1

FLEVATION (m)] 631.866 m

This BM is situated on right abutment at.a
distance of about 200 M upstream from K-2

LOCATION dam axis. The location of the BM is shown -
on the topographic map (Scale 1/1000) of K-2
damsite. _

ESTABLISHED BY : Zafar ' T DATE :  August. 27, 1987

PHOTO PICTURE OF BENCH MARK
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" TABLE A~3  RECORD OF BENCH MARK K-2BM-2

IBENCH MARK NO.| K-2. BM-2 -

{eLEvarion (m) | 654.415 m

:' | "fhiS'EM=is situated on left aboutment of K-2
iLCCATION_ | damsite. ‘The location of the BM is shown on
' o " the topographic map (1/1000) of K-2 damsite.

ESTABLISHED BY :  zafar = DATE:  August 31, 1987

. PHOTOPICTURE OF BENCH MARK

o 2w .'&{.'-'




TABLE A—4 RECORD OF BENCH MARK C—BM-1
BENCH MARK NO CaBM-1 |
ELEVATION (m) 647. 725 m

LOCATION

of raservoir area.

This BM 1s situated. undeL blg mango tree 1n
Sakrila village. Thea location of the BM is
shown on the topographlc nap (Scale 1/5, 000)

ESTABLISHED BY : zafar DATE : August 30, 1987
PHOTO PICTURE OF BENCH MARK | :
LOCATION MAP OF BENCH MARK
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TABLE: A-5 . RECORD OF BENCH MARK C-BM-2

O T ' Thn.th@lSSltuatedata distance _bf 33 .KM
LOCATION. ~ | from Muriee Road towards Simly Dam along
< . 7| Bharakao-Simly Dam Road. .

ESTABLISHED BY i zafar . ©.  DATE : August 30, 1987

 PHOTO. PICTURE OF BENCH MARK |

" _LOCATION MAP OF BENCH MARK

70 MURREE N ..

O BN
_f)57\ @ . 10 SIMLY DAM
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1KM : l LKM
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TABLE A-6  RECORD OF BENCH MARK C-BM-3

BENCH MARK NO. ' © C-BM-3

ELEVATION (m) - 539.996. m

This'BM,is situated on boundary of Kuri-Malot
villages near grave yard of Dhok Balagh.  The

LOCATI : Jray ‘ . ne..
ATION Centre of Malot Village is 2KM far from- this BM
and that of Kuri Village is located at a dis~
tance of 4 KM from this BM.
ESTABLISHED BY : Zafar DATE :  August 31, 1987

'PHOTO PICTURE OF BENCH MARK =

N
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.
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 TABLE A-7 RECORD OF BENCH MARK C~BM-4

BENCH MARK NOJ = C-BM-4
boErEvaTIONG ] 0 0 509.506m

| :Thié_BM'is'Situated about 2 KM north of Hational
LOC-A’I_‘IiON. Park Road, ;._ZQOM No‘r_th East of horse farm and
1 KM South West of Mohra Wur Village along the

~unpaved road.

ESTABLISHED BY : Zafar  DATE : August 30, 1987

PHOTO PICTURE OF BENCH MARK

"N

TRANSFORMER

BOAD 2KM -




TABLE A—-8 RECORD OF BENCH MARK C~BM-6 ‘

BENCH MARK NO : : C~BM-5

ELEVATION (m) 515.717 m

This BM is situated near National Centre of
LOCATION Rural Deveélopment Office at “a distance of 2KM from
Rawal Dam along National Park Road. o

ESTABLISHED BY :  %afar  DATE : - August- 30,1987 -
PHOTO. PICTURE OF BENCH MARK . - R

LOCATION MAP OF BENCH MARK -

N
FEDERAL GOVT.BOYS.
SEC., SCHOOL NO.15. !
_2;) 2%, NVATIONAL CENTRE OFj.
RURA |
70 RAVAL DAM ) 7 By PORAL DEVERORUERE
KM HATIONAL PARK ROAD T ngﬁgﬁﬁg ‘
DOy L 35@4 1kM
N.AR.C. ] -
//'/J'[/
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TABLE A-9 RECORD OF BENCH MARK C—BM-6

C-BM- 6

BENCH MARK NOJ _
R 578.874 m

This BM isiéitﬁated in the compound of

‘Bharakao Markaz(Rural Development Centre =

ELEVATION (;) .

LOCATION: -
o | Bharakao)..
|ESTABLISHED BY :  ZAFAR Date: August 31, 1987
. PHOTOPICTURE OF BENCH MARK |

LOCATION MAP OF BENCH MARK
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TABLE A-10 RECORD OF BENCH MARK C~BM-7

BENCH MARK NO C-BM=~7

ELEVATION (m) 573.745 m
This BM is situated at a distance Of"'TKM towards

LOCATION West from Pind Begwal Village where is about 8KM{
far from Murree Road along Bharakao - Simly Dam
Road.

ESTABLISHED BY : Zafar - DATE: august 27, 1987

PHOTO PICTURE OF BENCH MARK |

LOCATTON MAP OF BENCH MARK -

N
PO BINALA
3KM
7777 ’ -
TO BHARAKAO A4 TO. SIMLY DAM |
v . @ BM ;
PIND BEGWAL 1
' 1K
S |
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 IABLE A-11 BECQRDVOF BENCH .MARK C--BM-8

C=BY-8
526.218 m
éituafed at a distance of 1 XM
Dam; in the southern corner of triangl
Zour important roads lead to Rawal Dam

aENCH MARK Mol
ELEVATION —{m).

This BH is
“from Rawal

S

~ LOCATION. ~Eom sa
' from where
‘Chax Shehzad, Bhara Kau and Rawalpindi.

DATE: September 20, 1987

ESTABLISHED BY: Zafar -
. -  PHOTO PICTURE OF BENCH' MARK

LOCATION MAP QF GENCH MARK
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LE A-12 RECORD OF BENCH NMARK BV-GG~2

TAB
GENCH MARK NO. BM~Go~2
ELEVATION  (m) 486 638 w _
This BM is qltuated on the Northern edqe of C‘wnreh‘
LOCATION Kas at a distance of 2 KM from Tarlal VLllage frow

whexre road_leads to Islamabad-h;:port (4 KM away)
and Simly Dam as well as Chak Shehzad.

Lsaim i stnes

ESTABLISHED BY:

Zafar OATE:  September 18, 1987

PHOTQO PICTURE OF BENCH MARK

LOCATION MAP OF BENCH MARK
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TABLE A~13 RECORD OF BENCH MARK BM-—KC~1

" BENGH MARK NO.L . BM-Kc-1
488.284 m

ELEVATION  (m}
Th.'LS BM lS s:.tuated at a dlstance of 1 KM from
.+ |8hahrah-i-Islamabad on the Eastern edge of Kurang
LOCATION : Rlver. Tslamabad is at a distance of 8 KM towards
: North from the branch road inter-section and Airx

Port is 6 KM towards- South.

ESTABLISHED BY: Zafar : ' " DATE: September 19, 1987

- PHOTO PICTURE OF BENCH MARK

LOCATION MAP OF BENGCH MARK
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TABLE A-14 RECORD OF BENCH MARK BM-~KC-2

MK
RENCH MARK NO. BM-Kc-2

P

_ T :
ELEVATION  (mi 180.699 m

This BM is situated a distance of L KM from -

: Shahrah-i~Islamabad on the Northein edge of
LOCATION Kurang River. Dhok ch. Ali Mohd is about 300.
Meters from the BM while Dhok Gangal is 1/2 KM
towards West, S

ESTABLISHED BY: Zafer ' ' DATE:  September 20, 1987

oHOTO PICTURE OF BENCH' MARK

LOCATION MAP OF BENCH MARK

amM : Dhok Ch. Ali
' Mohamad

Ta Airport 2 km

To Islamabad 12 km
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-CHAPTER I. COLLECTED METEOROLOGICAL AND HYDROLOGICAL DATA

1.1, Meteofologidai Déta

'Fdllqw;ng‘@etgorological data observed at Chaklala and Murree

are collected in the project:

e Temperaéure
-  Relative Humidity
- Wind Speed

- Sunshine Hours

Table B-1 to Table B~7 tabulate thess collected data on the

monthly -basis, and their location are shown in Figure B-1.

B-1
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°C)
ANNUAL

HMean Monthly'Témpsrature at .Chaklala

Table B-1I.

{Unit
‘DEC.
108

NOV .

ocr.

CMAR., APR

FEB.
12,2
3.5
13.8

JAN,

YEAR -

-SEP..

AUG..
129:8
- 29.2

JUN, - JUL. .
"30.6

MAY -
L2908

.

20.5° - 15.6

-22.3

27.8°
126.6

16:7
‘18.8

1954

218
_21;7.

32.3
"33.4
30,6

22.9
~21.8

8.7
R

12.2
11.4

17.1

"31.2
- 27.7

26.1

~1955.

1956
1957

15.6
-15.9

"21.6

27.2

17.0. 23.4 32.2.
19.6

15.7

10.3

29.2

26.8
221

1.7

30.4 "32.2 29.1

25:0

10.8
1209

10.3
“11.5

iz2.2°

22:1

271

27.6 . 32.4 30.5 28.7 -27.1 22.9 6.6
'29.4 - °28.2 245

28.3
" 28.5

25.3

123.1

17.7

1958
1959~
© 1960

18.3

- 28.9
306

33.3

10.8

9.8

i1.2 218"

15.6

9.6
10.3

' 23.5
223

20.9 33.2 29,7
29.8

16,2

1557

22,0
“21.3

11.7

160
“14.3

27,9

32.8

10.3

2.5

~10.8
2.2

. 29.9 28.5

" 28.8

21.5

17.3

‘1961
1962
- 1963,
~1964

L2201
24.6

23.7

15.5
16.8

2.4 31.3 29,27
"32.4

"33.8

28.2

12.9 17.5

. 9 .

21.7

26.6
27.1

22,2

29,1

16.7 22.1 25.9
18.8 26.9
"25.4

14.9

16.3

S21.5
S21h2.

15.5
17.3
15.6

22.8
24,1

30,2

11.4

27.6

2955

3.3

23.6.
19.4
~21.5

12.3
-11.6
-14.7

7.5
1k.3

10.1
10.6

-30.7 28.5

31.3

17.0

1965
1966
1967
1968
- 1969

28.1

3.7

29.5 26.8 22.3

25.4. 30.3
-26.9

17.2

iIr.3

214

30.8

21.5
C21%

11.2

28,2 21.7  15.7
22,27 15.5

S 29.4

217 32.8 28.4

4.2

9.7
8.6

16.6
17.6

33.1 30.8 28,2
- 31.8

23.6

10.7

12.1
11.8

22,8

27.1

126.8
" 26.0

16.7

29.2
-28.4

311
©30.2

1z2.2 19.4 21.7

9.6
10.1

29.5

1970

21.9

23.5 15.7

26.7
"25.5

31.9

16.7 24.8

13.1

22.2
21.8

1971
1972

16.4

12.8 18.4 24.1 28.1 30.1 28.1 28.1
21.1 31.1 -31.4

9.7

9.4
10,6

11.8
10.9

21.2

17.0

26.2

29.4

26.9
29.2

17.2

21.7

29.3 30.9 27.3 21.7 16.4
“21.7

31.7
30.3

12.3 16.6 24.1

9.5

1973
1974 |
1975
1976
1977
1978
1979
1980
1981

29.1 27.4 16.3 19.1 21.5
28.5-

29.0

20.9 25.2 28.1

10.7

10.3

io

15.5.

23.6

22.6
21.0

26.7

23.1 27.9 30.7 28.9 28.9
1 29.9

16.0

11.3

22,3 16.7 i1.3
123.3

26.7

26,6

11.8 15.9 21.7 28.0 30.6
19.9

.

21.6

12.5

26.3 30.1 28.0 28.3 27.4

23.3

12.7

9.&

'21.5

17.9

12.3 15.5 23.7 311 32.3 28.1 27.7 27.1 22.7 i5.9 12.4
32.3 12.5

9.3
10.7

-21.4

24.2 25.7 31.1 29.9 28.3 26.1 23.3 17.5
31.1

15.1

12.5

2.7

28.7 26.8 23.1 16.9

29.0

12.5 15.5 24.5 29.8

10.4

16.0

21.1

11.6

28.5 26.6 21.7

29.3

10.7 16.3 23.3 28.1

10.3

30.7

10.6 10.6 14.4 21.7 25.1 29.9 30.7 28.1 27.1 22.9 16.5 11.5 26.8
19 “15.4

1982
1933
1984
1985
1936

19.3 26.1 29.5 29.1 28.8 28.2 21.5 16.9 11.6

it.9
10.5

1

20.7
21,4
L 22.1

11.0 -

16.3
'16.5

28.7 25.8 21.8

28.1

19.4 22.5 30.4

9.8
10.2

32.7

12.4

28.9 27.8 21.5°

29.4

28.38

19.8

13.¢9

32.4

- 20.9

i7.5

22.6

29.5 28.3

29.2

i1.9 15.7 22.0

i0.0

11.5

26.8

26.0

22.7 27.7 31.6 22.9 28.8 27.3 22.6 16.5 11.6 21.5

17.2

12.3

0.0

1

MEAN
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ANNUAL
4.7
4.7
3.9
4.9
4.7
3.0

knots) -

DEC,
2.7
2.8
3.3
3.0
2.5
2.4

{Unit

NOV.
3.2
3.7
2.9
3.6
3.0
2.1

OCT,
3.5
3.5
1.1
4.6
4.0
2.3

SEP...
3.6
3.3
3.3
4.3
4.1
3.3
3.9
3.2

CALG,
5.3
5.7
3.2
4.5
4.7
4.2

5.7
5.8
5.3
5.3
5.8,
4.1

JUL. -

JUN,
5.4°
5.2.
5.2.
5.8
5.8

6.7

6.5
5.7
5.4
7.1
.5

6.3

Mean Monthly Wind Speed at Chaklala
HAY

AR
-G.4
5.9
5.0
7.0
6.4
4.2

Table B-3.
"MAR.
5.0
6.1
5.6
5.3
5.0
5.1

PEB.
4,2
4.8
4.1
6.0
4.6

3.3

2.8
3.1
3.2

JAN.
4.1

4,2

YEAR'
1954
195577
1956 -
1957
1958
1959
1966

3.8
2.8

3.9

3.0
4.0

[%3)

4.9
4.0

6.1

5.%
5.2°

6.0
6.2

4,0
5.2

4.5 -
4.5
4.2
3.6
3.6
3.2
4.1
3.3
2.8
3.1
1.6
0.9
1.3
1.3
i.1

2.5.
2.6
3.0
2.5
1.3
2.2
0.8
0.4.
0.8
0.8
0.6
8.1

3.1
3.0

3.

2.9
2.0
2.4
1.9
2.8
2.2
1.7
1.3
0.5
0.2
0.4

3.5
2.7
2.5
3.1
1.9
2.0
2.6
2.5
1.9
0.5
0.7
0.2
0.3

3.5

3.7
3.6
3.2
3.5
2.4
3.6.
2.2
2.0
2.0
Q.6
1.3
0.2
0.8
0.7

4.2
3.5
3.7
3.2
3.7
3.0
2.7
2.9
1.1
1.0
0.5
1.4
1.3
1.

3.2

6.0
.1
4.6
3.8
5.3
3.5
3.9
1.5
1.2
0.6
1.8
1.5

5.1
. 3.9

5.1..
5.3
4.5
4.0
4.4
5.0
3.9
3.5
4.6
2.6
1.6
0.9
2.1

5.6
5.5
6.6
5.9
4.2
4.4
4.3
3.8
4.3
3.7
4.1
2.6
1.5
2.3

2.7

5.8
5.0
4.7
4.4
4.7
5.8
3.6
3.6
3.9
2.6
2.0
1.5
1.8
1.4.
1.6
1.1
0.3

5.7
4.6
5.3
4.5
4.4
4.2
5.7
4.0
3.5
4.5
3.0
2.8
2.0
.7
2.4

3.9
4.3
3.4
3.6
3.4
5.9
3.7
3.2
3.5
3.6
2.6
1.7
1.6
1.5
1.5
1.3
1.2

v

I
1.6

1.6
i.1
1.0
1.2

2.3
4.5"
2.8
2.2
3.2
3.7
2.3
2.0
¢.8

3.8

1961
1962
1963
1564
1965
- 1966
1967
1968
1969
1970 -
1971
1a72
1973
1974
1975
1976
1977
1978
1979
1980
981
1982
J983
1084
1985
1986

L]

0.5

2.0
1.7
1.1
1.1

1.7

0.9
0.8
1.2
1.6

0.5
1.1

0.8
0.7
0.9
1.1
2.6

0.2
0.6
0.4
0.6
0.5
1.4
1.}
0.4
1.7

8.2

0.1
0.1
0.3
g.1
0.5
0.3
0.4
6.1
1.1
6.5
0.1
1.6

0.3
0.3
0.1
0.1
0.5
0.5
0.3
0.2
0.8
0.9
0.5

0.5
0.4
0.2
0.3
G.3
0.4
0.4
Q.3
1.2
0.8
0.4
2.0

0.6
1.5
1.6
0.5
0.6
0.4
1.3
1.2
0.9

0.1
2.4

1.5
.9
0.4
1.2
0.8
1.3
1.3
0.8
1.4

2.1
1.3

3.1

1.0
1.6
1.4
0.8
1.3
1.6
2.2
1.8
3.4

1.5
1.0
6.7
1.1
1.0
1.8
1.1
0.8
0.9
2.4
1.5
3.5

1.0
0.5
1.9
1.3
1.6
1.1
2,0
1.7
3.4

2.1
1.3
1.3
1.4
1.7
1.9
1.7
1.9
2.1
1.8
3.4

i.0
1.2
1.6
1.4
1.1
1.7
2.0
1.8
3.0

1.2
0.9

1.2
1.5
0.9
0.8
2,2

0.5
0.9

0.6

MEAN




tiean Monthiy Sunshine Hours at Chaklala

Table B—4.

hrs/day}
ANNUAL

it:

{Un

JAN, FEB. MAR . APR. MAY JUN. JUL.. AUG. SEP. OCT. NOV. DEC.

YEAR

6.8
5.4
7.1

6.9
2.4

8.5
9.7

9.5

8.7

1.4

N

10.6

8.2
8.5
8.8
12.1

7.0
9.2

6.5

1957
1658
195%
1960
1961

8.3
8.2
5.8

8.4

9.1 8.3

g.0

7.1
7.4

8.7

7.1

6.4

6.8

8.7
10.1

7.6

9.2
8.1

g.4

i1.4

11.3

9.3
8.4

7.1

8.6

9.1

6.9

8.7. 10.8 10.3 2.0 9.4 8.4 8.8 7.9 7.3
7.0
8.1

7.5
6.9

7.4
5.4

6.8

8.4

8.0
9.1

9.8
10.0

11.0

10.7

8.2
7.4

8.3

7.4

6.8
9.0

1962
1963
1964
1965
1966
1967
1968
1969
1978
1971
1972
1973
1974
1975
1976
1577
1978
1979
1580
1981

5.8
g.5

7.5

9.7

9.5
8.2

9.8
16.9

2.8
6.5

6.0

6.9
8.2

9.9

i¢. 4

9.9 9.2

9.8
il1.0

7.1

6.1

7.7
10.9

8.7

9.8
10.5

6.6

5.8

3.4

7.7

8.8

7.7

$.9

9.3
8.4
8.9

9.3

7.3

6.4

5.4

8.4

7.8
8.1

4.4
5.8
7.4

6.9
§.1

3.3
8.2

8.1

8.9
11.4

6.7 8.3 11.3
g.
10.5

5.8

7.9
4.9

9.0
8.1

7.9
7.9

8.8
9.3

7.1

8.3 8.0
8.5

8.2
9.1

8.5

7.4
10.4

6.4 8.1

5.9

7.6
6.3

7.9
8.5

9.3
9.1

8.2
9.0
9.7
9.6

9.0
8.4
8.8
10.4

2
7

.

8
7
3.4

9.9
7.1
8.9
7.1

.6
8.4
9.8

0.
1¢.0
9.0
9.2
§.9
10.5

8.9
5.1

5.8
8.3
6.3

7.6
7.0

7.3

6.
6.9
5.0

7.5

7.8
8.3

7.1

7.6
10.6

6.0 5.5 g.4
8.4

6.3

6.0

5.0
6.4

8.7

8.3
9.4

6.6
7.8

5.8

9.7
8.1

8.8
8.3

7.5
7.2
8.4

7.9 10.9

9.1

7.4

5.8

6.6
8.2
6.1

11.3

10.8

5.4

8.3

6.4

7.9
7.2

8.4
8.8
2.1

9.1

9.2

9.0 9.5 7.% i0.2 10.5
9.1

4.4
6.4

2.0

7.7

9.4

7.1

9.0

10.7

7.1

6.9

o
o 00

5.6
6.6

9.6
8.9

9.1

9.6
8.4
9.6
8.7

9.9

8.9
8.4

8.0
8.6

i.
10.4

9.4
11.2

8.5
9.8
10.6

9.4

6.5
5.6

6.0

5.7
6.0

6.
7.1

7.8 8.0

8.1

7.6
7.5
10.0

8.9
"10.0

5.8
5.4

5.3
6.3

6.5

9.5

16.8

9.5

8.6
5.4

6.4

1982

7.7
7.7

- 4.8

6.5

9.5 8.7

8.7

7.5

10.8

9.5

1.1

g8.6
7.6

8.5

5.4
5.4

1983 6.3
8.7

1984
1985

7.4 4.7

8.4

6.6 9.9
8.4

8.0
7.3
7.4

9.2

5.8

4.2

9.0
g.1

9.9
8.6

10.5

6.8

4.9

9.9

4.9 7.8

6.3

7.8

9.1 11.3

6.1

5.9

7.6

1986

8.2

8.6

3.1 6.5

9.0

6.4 6.8 5.8 8.5 10.1 10.2° 8.5 8.5

MEAN




Mean Monthly Temperature st Murree-

Tahle B-5.

ﬂc)'

{Unit

DEC.

- ANHUAL

EB. "MAR. - APR. MAY  JUN.  JuUL. - AUG.  SEP.  "OCT.  NOV.
3.4 20.2

E

JAN.

Y EAR

‘8.9

11.7

19.4

1.5
2.8

19,9 i7.8° 12.3 5.6
17.4 5.6
4.6

2071

21.6°

145

8.7

13.9
13.3

18.1

6.3 9.3 11.7 15.2 22.3

1955
1956

22.5

ig.2

17.8 17.7

18.1
21,3

20.8

14.1

7.6
6.7

5.9
2.8

2.6
1.4
5.3
-0.9

4.9
6.5
5.1

8.7
10.0

15.2 i9.6

10.4-

1957
"1958 .
1959
-1960
;1961 -

13.4
13.8

17.2

18.8

17.0

19.8 18.7 17.5

21.8

15.2

9.1
9.4

5.0
1.8

8.3

B.2
8.7

14.2

18.9

21.8

16.7

14.7

| 17.3 |
19.2 14..4

18,9
19.4

7.1

18.2 22.3

11.3

5.6
7.8

2.5
2.8

17.5

3.5

7.1
7.9

9.0
9.3

18.8

19.3

17.6

11.8

0.4
4.3

7.1

13.1
13.3

i8.6 15.9

20,7

13.2

4.9

20.2

21,9

17.3,

8.0
7.4
10.2

3.6

1962
1963
1964
1965

6.9
5.6

19.1 16.9

20.8

16.4

12.2

0.3

14.7

16.8

13.7 16.4 20.3- - 18.7

4.2
2.4

14.6
14.7

20.2

i9.0

5.7

10.3

17.6

19.3

4.5 7.1 9.3 15.7
1.3

6.8
3.3

19,4

21.1

9.5 6.1
6.6

15.1

16.1

20.7

17.8

8.1
6.9

6.3
5.6
2.1

- 1966

18.5

4.6

12.9

16.2 19.6  18.2
19.4

11.8

1567
1968

17.5
18.7

18.1

21.9

13.7

9.2

12.8 .

22.2

15 .4

8.7
11.9

1.7
2.9

4.7,

16.3

12.5

3.6

1969
1970

17.3
5. 14.8 . 10.8

9 .
17.4

1
18.9

19.5

17.9

1971

-9;4

0
i8.3

4.3
10.7
i1.2

10.5

11.3

17.5

17.5

15.6

18.6
26.5

1972

17.3 13.2

18.2
18.1

18.8

13.9

7.0
8.9
7.9
6.7
13.2

2.3
1.3
2.9
3.2
5.9
3.2

1873 -0.8

1974
1975

15.7

3.5
7.1

17.4

7.7 19.1 18.2

15.7

2.3
2.7
4.5

19.4

i0.5

17.9 16.8

17.7

17.5

13.9

16.1
14.7

20.0 18.9 16.8 11.9 6.1
14.4

17.7

12.9

1976
1977

14.5

17.0

18.7

6.1

11.3

ig.1

18.0

15.1

12.8

2.9
2.4
5.1

5.3
6.2

8.1

io.1

15.5

i4.5 20.9 21.5 17.6 18.4

15.0
15.5

5.4
6.0

1978
1979
1980

1.7
16.1

15.7

20.8 18.% 17.9

14.5

3.0
3.9

7.9

16.9 14.7 10.6

18.3

19.5

5.9

3.0

18.3

20.1

M~
o <

wny
D wr

Lry ==t
o =t

™~ M

1982
1983

1981
1584

6.2

15.3 18.5 17.8 18.5 17.5
21.7 16.1 16.1

10.0

3.7
3.3

13.7
15.3

5.7

17.8 18.4

21.7
21.4

11.5 13.1

1.7
7.9

4.3

6.9
5.7

10.9
-10.5

17:1 14.5
13.7

18.5

18.5

13.8 18.3

11.2

3.3
4.8

1985
1984

2.8 15.4 19.9 18.6 18.4 16.9

6.5

16.9

6.0 12.5

9.7

14.1

17.4 20.7 19.0 18.3

13.2

8.0

3.0 -

MEAN
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Mean Monthly Wind Spesd at Murree

Tabie B-7.

Zkﬁots)-

(Unit

" ANNUAL

DEC.
5.9

6.0

NOV !
5.4

YEAR

OCT,

SEP,
4.5

AUG.
3.2

JUN. ~JUL.

MAY
5.5
7.8
7.3
7.9
7.7

10.0

APR.
6.7
7.2
6.3

MAR.
7.6

3.8
10.2

“FEB.

JAN. -

4.7
4.6
5.5

9,0
4.7

5.3
6.9

3.1

5.3
6.3
5.9
6.3

1954
1955
1956
1957 .
1958
1959

4.2
5.7

4.3
4.9

4.3
5.0

4.5

6.8
6.4

8.6

8.2
8.5
5.9

6.6

7.0
5.6
6.7

4.8
5.1

5.0
4.5

4.8
4.6

7.9
6.0
7.4
8.2

g.3
7.0
5.8

9.2

7.8
5.3
4.4
5.3
5.8
6.5

7.4
4.5
5.1

7.1

6.5
5.7
5.3

7.7

4.7

4.7
4.8

4.4

5.1

4.8
5.3

9.2

7.2
5.5
g.4

4.7
5.6

4.3
5.3

3.7

6.7

5.9
7.9

5.5
4.6

1960
1961
1962
1963
1064

1968

4.5
5.6

5.1

5.6
6.7

6.2

8.0
7.3
7.6
7.6

9.1

=~

N
4,3
3.7

6.3
6.0

4.5
5.1

6.7

6.8

7.0
8.9
6.8

4.9
4.5

5.2

4.7

7.4

8.7
6.9
7.7
8.5
5.4

5.0

7.2
7.8

4.4

3.9
4.6

3.1

6.6 5.3

6.6
6.5

7.4
7.2

5.5

4.5
3.6

5.1

4.9

3.4

4.0

4.4
3.4

6.1

7.2
6.1

7.7
5.5

3.8
5.9

1966
1967

6.3
7.5

2.9
4.1

3.4

2.6

2.4

5.4

3.5

4.3

5.8

3.9

3.4 3.9 3.8
3.8 4.4
5.9

4.1

5.0
4.9
4.4
4.1

4.4 7.8
4.6 4.8 6.7

5.5
5.2

1968
1969
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4.0
4.2

3.2

3.8
3.5

1970
1971

o~
o O

.00
<

o =
vy NN

T
b ]

o0 I~
el ]

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

5.6
2.4
2.7

3.3 3.3

2.2
2.5
1.9

3.1

2.6
1.4
i.4
1.5

6.0 2.4
4.9

5.8
4.7

6.1

7.5
5.7

4.6

2.5
2.7
2.2
2.5
3.3
2.5

2.2
2.5

1.8
1.6
1.6
2.2

7.2
3.4
2.7
3.4

2.9
3.3
-2.0

3.2

3.9

2.7
3.6

4.7

2.7
2.4

2.6
2.0
3.0
2.2
2.5
2.5

2.7

1.6
2.2

2.9
3.7

2.9
3.8

3.2

1.8

2.8
2.9

2.7

1.6
3.1

1.9
3.6
3.4

2.7

3.1

2.6

2.4
2.6
2.5

2.8
2.0

2.7

2.8
2.0
2.7
1.7
2.5

2.3
1.9

3.5
3.0

3.5

3.0

3.2

2.2
2.0

2.9
3.2

1.9

2.3
3.0

3.0

3.3
2.3
2.9
2.7
2.8

3.5

2.7
2.6

2.5
2.1

1.8
2.7

2.9
2.0
2.2
3.8
2.6

1.8
3.0

1.8
3.3

1.0
2.5

2.4
3.3
2.4

2.3
3.1

1982
1983
1984
1985
1986

3.0
- 2.8

2.7

2.3
2.5
t.6

2.1

2.2
2.8
2.8

2.3

1.5
2.1

.7
2.2

3.2
3.6
4.0

2.9
2.4

3.1
3.0

2.5
2.1

3.0
3.4

2.3

1.9

2.0

o

4.4

4.9 5.4 5.4 5.3 4,2 3.4 3.2 3.4 3.9 4.0

5.0

MEAN




1.2. Rainfall Data

Rainfall data of 22 observation stations available in the
vicinity of Study Area are collected, and they are tabulated in
Table B~8 to Table B-30. Location and duration of available data

are shown in Figure B~1 and Figure B-2,

B-10
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2AN FER HAR
40.9 22.4  34.3
$1.3 1.3 98.4
$06.7  40.4  13.7
131.3 119t 6.9
29.0 4.8 59.7
93,7  2Z.4  101.3
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35.4 165.9  53.%
0.3 94,0  50.8
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41.7 18&:.4  78.7
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138.7  68.3 7.1
83.6 61.7  66.3
48.8 37.5 111.8
39.6 42.9 734
13.2 3I7.8  84.5
143.5  3B.4  36.8
48.7 111.2  135.7
25.¢ 106,27 38.6
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29.0 101.1  79.%
98.8 29.2  &2.%
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5B.7  59.9  77.¢
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2.0 0.0 2.3
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140.5 57.4 134.6 170.2
101.4 ba&.8 222.0  164.4

1.5 ?.9 14.3  @.0

35,8 43.7 2519 445
24.7 101.9 .110.5 . 31,5
6.1 21.4 130.0 234.4
3s5.1 90.8 410.7 - 239.8°
16.2 97.8 .152.¢ 25.7
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95.2 57.1 0,0 174.0
184.3 279.4 83.3  143.8
53.0 33.5 35,6 130.8
7.6 1.1 16.0 2.0
9.9 17.8 a.0 . -17.8
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45.5 0.¢Q 15.0 7807
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2.4 19.8 8.9 140.2.
“9.8 i0.2 11.4 89.9
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$3.3 58.2 -100.0° 275.8
261 2.0 200.7 193.3
127.8 3.0 7.1 231r.6
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1.8 346.% 32.3 1465.9
100,33  41.9 62.9 148.3
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{34.4 159.3 34,3 480 4.1 1045.1

0.0 1941 -130.1 .33.8. 34,8 &§53.1
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S473.2 55,1 0110020 114080 103.2  1444.Q
125.2 "163.8 i5.0 g.0 - 78.2 3546.2
113.5  72.4  32.3 . F3.4. 470 - 1143.5
119.5 133,46 . 95.0°  29.9 0:3 450.8
202.7. Pelé Q.0 0.0 Q.0 L93.2
243,84 15.5 .6 15.5° 39.4 405.2
95.2 - 108,2 3.8 0.0 74.7  498.¢
404.7 287.0 138.5 0.0 27.2.  1489.7
136.9 - Q.3 Q0.0 2.8 9.9 737.,0
‘£73.02 156.20 - 2.5 - 0:0.730.20 429141
233.9 . 3105 0.0 0.0° 101.3 975.3
3.2 13.3-. 0.0 0.0  27.4 1025.9
130.6  121.9 . 34,3  52.1 . 21.é. 1010.1
166.1 4708 2.8 Q.0 11.7  434.5
320.3 0 81.2 - 0:§. -2:8° 0.0 840.2
PL.4 14245 135.97. 33,3, 49.9  1203.5
238.3 . 30,0 8.4 .0 4.8 ~ s5s0.38
174.9 s07.1  35.8 5.8 24.4 1798.8
170.2 259.1 3.8 0.0 106.9 1293.9
230.1 54,8 1.8 . . 2.8 48.8 808.8.
528.8 . 62.0. . 0.0 0.0 TF&.2  1279.7
21.9 219.5 - B3.9 1.3 2.8 763.3.
177.2.  78.2 7312 0.5 149,41 733,
303.1% 1.8 16,3 3.8 43,4 854.9
1435  57T.20 43,5 6.0 0.0 . 889.4.
&3.9 | &9.6 2414 452 14.8 453.7
114,86 475 43,7 21.4 0.2 . 9as.z7
449.9  274.3 Q.0 0.0 . 21.1 1457.2
162.1  51.3° . Q.0 0.0 24.9. . 372.9
48.8 189:3 . 0.0 71.1  77.7 700.0
479.38 10.1 27.2 9.0 108.7  1083.4
221.7  98.46. 28,7 ¢.0 0.0 11%96.3
122.9 84.1 37.46 6.0 0.0 . 861.2
157.0 246.9 4.5 0.0 475 §55.9
2AT.9 82.5 U A T8 1 0.0, 930.7
377.7 14.7 Q.0 0.0 45 .8 994,04
379.2  43.2  15.9¢ 14.0° 8.4 044,38
248.2 102 5.8 13.7 50.8 1271.0
111.8 47,9 29.2 0.0 25.7 8447
257.6 9.1 11.2 0.0, 27.9 1074.8
119.6 -144.3 31,5 . 0.0 .0 10l10.7
313,.9 117,46 . 20.4 . . 9.3 1.8 848.1
207.0 34,3  27.2- 13.0 - 346.5 825.4
141.0 - 54.8 0.0 1.8 2.0 $32.7
385.6 156.7 " 11.2 9.9 10.4  1224.0
308.1 53.3 0.0 21,6 8.4 $51.3
195.8 180,0 30.3 56,86  21.1  1203.5

75.7. 25.8  10.4 0.0 22,6  439.8
129.7 209.8° 19.3: 3.1 4l.i 925.6
184.9  110.5 5.1 ale 0.0 834,7
257.0 137.4 19.1 0.0 0.0 884.5
331.5 ° 12.4 14,0 53.8 . 0.0 876.3
2648.3 9.4 2B.7 . 52,6 4.0 5§98 .4
216.3 109,1 35.7 19.0 3i.¢é 961.8
$28.8 B807.1 S519.2 132.8 149.1 179B.8

0.0 0.3 0.0

B-30

9.0 0.0.

L h39.8



79621 978 070 $°1 &'vZ §°96  6°E% 07D 00 0°0 e'L2 070 ) NTuW

% 9621 1724 1°IS - 0°4y  1UgEE 1°RTS 9ISy L7060 149 1TSTET 00421 ¢TvL STUsY X
579621 €79¢ Z°lE  ZTI2 272V LTEIE 1UE%2 L°ZE €'Y 1T1s 6706 wTYER 2T%d NY3IW
FRXKENE  FEEERT FEEAXE REEXXE RXRNEE ONEREE BEORNE FAERRE OPRRRRE SRR EAKERE RERk ¥xxxxx  9RET
FEEFEF  FRELEF DEEERE RREREF  FERRER GRRET RERRRE FIOO0E KRR WOROEE RN Rk xoookrx S86T
REAEEE  FOHREX  REXRKE RKEEEE  XXEEEE FRERER  NFTRAY EREAAR RKFREE  RREREE FHRREE KERXEE RRRERE 76T
REUERE  FFERER FRXNEE KANREX RERERK ERRKEE RKEREY RIERR RERRKE RAFRRE RFFRRR  RRERIK RxexRX 06T
EEFERX  FROENE  RETAXE RERREE CEERAE FREREE FORNE  RNEERR FRRREK BERKRK FRERER AEFIRE RERpRT IRSL
EFEERE  EREREE FEXEXR RRAAKE KREHEE FREXFE RRERKE  HREKTK REREER RERER ROERER RRRuxs kxopex (841
RN | FEREER RIENEE R XERERE ORENIKR FERRRR XRKHEE COEWERR Rk Rk ek kexxex 0861
EXFEEF  RERRRE  KEERRY KEXXEF NRERLE RERRER ROERF  FRREEE ERXERE WRRRRE RRERRE eREERx kpwenx  SJ41
ERFERE  FFEERXE. ARREEE  REEREX RREXRK EXEKEN REERFL ERARE KRR REREE FFERKE REFERR Rxexkx Q61
SEENRHE . FRERET REETXE REXREE REROOK  REERRE RERREE RRORK OROREER RRRRRK Ropkk dopsxkE wspkrk - J/67
EFTEAE FEEEEE AETERE BORRREX  RRRHAE FREREE ROREEK RRAERY  REFRER ORRERE RWRERE  REERRR RRREEK QLET
CEERREE. OFEEREE RFEEXN RFEREL XERRER FROCEE OKREXRE ERRNER RRREEE 0RERE Rk ek ekskkx GL4L
HRNEERE | ORFEEEE EREERE KXEAKT RERERE FEEEER RFREEE RERREE RRRARE WERES O e Rwrex 94467
EFEKEE  OKRRAONE T EEERKE EREXEE RN FRIRE RWRERE RKIHFE FRRREK REXRER ERRRRE RRERRT RREEAR €L4T
EEXKER CERTREE RREERE ARKRE OXKERRE EFRREF BN RAREEX FRONERR REHNRE OOERRE KRR Roeokr 2461 -
CEFAEEE . KEXEER  AKRRKE WEREEE REEERE WECREE RREERE ERRRER KRKEFE FRORRR OORERRK Rokenk seekkek - TL6T
WEEREX . FEREFE OEREEEF RERREE RS KRR RRROEE ORERE BRI KRR RRORER Rorekk kopgkx . 0461
WEXRTE FAREEK XERERL XFECER RREERE  REERT WRORERR  RRAAN . RN REREER RERREE  RREERR  KRARER 4941
REXEEE  OFEEEER KERERE FREERE  REEPEF REENEX R00EX XERERX RRXERR FREXKK KRR KNRERR FAXEEx BIST
AEREFF  ONKTAFE KFOERE RRORKEE  RREFKE COREERE RERNRE OURRE NEO0DE WORERY  RREior Kekner axkexx J941
EFRREE | CEELER EEREXE ERFEER  FREERE  RORRKKK KRR RRAORR OO KERKOKE XK RRERek FrkEx - 996T
EEEEORE . CRERRRE RRNERE RREENE RO R RERRE R KRR RRRIOOK OKORK RBEREx Xxekrx 94T
FERREE O HFEEEEE RRRERN EEREEE KRR RERERR ORI TR phRkks Rkxnks 27420 L7662 ST16L ‘9951
719821 wTéE TS §'1 69T TUeYS S gr0s 4674 TUeE . Q0w U960 wtev o QU0 “£9461
FEFEEK L7090 9TYE T QTLY Eawaxx 990 Uwekixx LC06  mwkwwxx 9792 ¢tl2l ST 2701 2961
wekkEx L0 BU0S . cyt2yo - 1788 £°RSY 9TISY 972 0T9T PUSIL STOS - vTEv  wkmkEx 1961
WEXREE  ERREEx 270 €°C 7 2TgL 0 0TI22 sTWYR- 6722 0 070 g'eg 8TEs. 0°C - Lg% 0961
CREFANE . FRENRE FRREE FREERR CFRERIOK REREKR  RRCRKS REERRE RERRER RRREXX XEEEEF wexrrx 0T 6561
XEFEEE  FRRREEK . REERER RERER YOPEL 9822 vTLE 070 . Q°0 00 €911 s¢.. 0°¢ - RE6T
dedkkk 1022 CEkEkxk kkxxEk 0VCS 0 RULLZ 0708 wmwwww 129 RTYLL . 0T%E wRR¥RsoakmErx o LG8T
FFRREE - 978 070 47227 8°92 wemwEx xxkxxx 0°[¢ . 0°0 g 9E 0722l 9L 9wy 9561
EEXERE C wExwEx 000 - 20T L7240 679G ALY xRExwEk §ULC T RREKXE OHREEEE RERKEE XExENXE  §46T.
BAREEE | OEREREE RREFEX RRRRRR [TTE T RO RROEE RREKER  ORRKER CDRKEE RRRERR FRekek €091 - 9GAL
EFERER . CERRERE RO RRROEK REREKE RO SRR ORI RROGEE 0RO R0 kpke REeREx €561 ¢
EEEERE KRR KRERRE RRRORE  FKERER ORRERE RRRRRE KRR RRRERR RRRRRE R KRRk pkkek - 2561
IYNNNY - 23q AOH 130 438 5% . W WNOT AW yd¥ . - ¥WW-. 834 NYP dy3A

(Wl LIND
NOTLIYLS HNLQIYS LY TIVINIVH ATHLINOW 28 3789l

B-31



	Cover
	Title Page
	ANNEX A. TOPOGRAPHIC SURVEY
	LIST OF TABLES
	LIST OF FIGURE
	Figure A-1. Location of Bench Marks
	Table A-1. Record of Bench Mark K-18M
	Table A-2. Record of Bench Mark K-2BM-1
	Table A-3. Record of Bench Mark K-28M-2
	Table A-4. Record of Bench Mark C-BM-1
	Table A-5. Record of Bench Mark C-BM-2
	Table A-6. Record of Bench Mark C-BM-3
	Table A-7. Record of Bench Mark C-BM-4
	Table A-8. Record of Bench Mark C-BM-5
	Table A-9. Record of Bench Mark C-BM-6
	Table A-10. Record of Bench mark C-BM-7
	Table A-11. Record of Bench Mark C-BM-8
	Table A-12. Record of Bench Mark BM-GC-2
	Table A-13. Record of Bench Mark BM-KC-1
	Table A-14. Record of Bench Mark BM-KC-2

	ANNEX B. METEOROLOGY AND HYDROLOGY
	CONTENTS
	CHAPTER I. COLLECTED METEOROLOGICAL AND HYDROLOGICAL DATA
	1.1. Meteorological Data
	1.2. Rainfall Data



