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~ TABLE A-1.2.1 Counterparts for the Study -

§.No, - Name: . Désiginétioni_ . hssigoment’ :
1. Mr.Nazar Hussain Project Director = Overall Inchafge”
p Mr,Akbar: H. Mirza Ditééto; (P&R) Planning.-Report & Maﬁs(Pﬁase:l)
3. My .Abu-ul Hassan Naqvi Director (P&R) lPlanning’Repcrts & Maps{(Phase 2)
4. Mr.Asim Al - Directof(Field) _Hydrogeology -~ Field Studies.
5. Mr;M;-Jamil - XEN (Drilling) Drilling - Enginéering-(?haée_l)
6. Mr,Yoqﬁué: XEN (Drilling) ~ Drilling - Engineering (Phase 2)
7. Mr.M;S. Bhatti Sr.GeolbgiSt - Hydrugeoibgy—_Coéordiﬁatiqn
5. ‘ MrlPeet Bukhsh_ Sr.GepphysiciSt Gebphysical/SeismiC_survey
9, Mr.,Akbar Hébibi Jr;Gédphysicist _Geophysiq51/Seismic:survey-

10, 'Mr.M.*?dusaf' Sr.Geblogiét . Hydrogeology:

11. Mr,Shakil Akhter Jr.Géoiogist _Hydrogeology .

12. Mr,Abdul Wahid Jr.Geologist ~ Hydrogeology

3. Ch. Mohd Ali - S.R,0 ( Soil )  Soils-Survey/Classification

.14. ) Mri Bashir Zafar. Sr.Agronomist Agrénomy

15, Mr. M, Nisar Khan A.R.0. (Soil) . Chemiét/Aﬁalysis

16. - Mr. Masﬁod 4, Bajwa Jr.Hydrographer Meteo-lydrology

i7. Major Tariq Ch. - Pilot - From Pak Army

18.  Mr. Zubair Ahmed Jr. Geologist Hydrogeology

. {Irrigation B

Department )

1~ 8



1.5  OFFICIALS CONCERNED

TABLE A-1.3.1 Officials Concerned

A. PAKISTAR FEDERAL GOVERNMENT

A-1.

Economic Affairs Division of MOF S
Hr. Hohammad Faheem Former Deputy Secretaly
Mr. Akhtar Igbal _ Deputy Secretary

B. GOVERNHENT OF BALUCHISTAN

B-1.

B-2.

B-3.

B-4.

B-6.

CHIEF SECRETARY

Nr. S.R.Pooncgar - Chief Secretary
PLANNING AND DEVELOPHENT DEPARTHENT
Hr.M.$. Khan Paracha Hinister of P&D
. Mr.fateh Mohd Khajjak . Additional .Chief Secretary (ACS)
Mr.Sved Asghar Ali Chief Lconomist
Hr.S8.M.Sharif Khanh . Secretary of P&D
JRRIGATION AND POWER DEPARTMENT
Hr.Sadar Yaqub Khan Nasir Minister of I&P
Mr.Abdul Razig Khan Secretary of I&P
Wr. Huhdmmad Amin Chief Engineer
Hr.Haji Hohmmad Raza Deputy Secretary
Hr.Shamsul Zohabutt Executive Engineer _
Mr.Ali Moh. Shah Hashmi- Executive Engineer of Guetta District
Hr.Huzafar Igbal Fxecutive Engineer of Mastung District
AGRICULTHRE DEPATHENT
Hr.Arbab Huhammad Nawaz Khan Hinister
Mr. Zulfigar Alt Khan Ch. : Director General
PUBLIC HELTH ENGINEERING DEPARTMENT
Hr. Taj M. Naeem Secretary
GEOLOGICAL SURVEY OF PAKISTAN
Dr.S.H. Ibrahim Shah Director
Pbr. Farah Sr.Geologist

i~ 9
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NATIONAL ECONOMY AND AGRICULTURE
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TABtE A-2.2.2 Percetage Distribution of kmployed Persons of 10 Years.
- Age and Above by Major Industry Pivision ¢ 1985 86

Major Industry PAKISTAN BALUCHISTAN NWFP PUNJAB_ SIND
Division ‘ R
Tatal 100,00 100,00 100.00 100.00 100.00
Agriculture, Forestry, Hunting and Fishing o .
_ 54,01 67.78 59.24 52.93 51.91
Quarrying 0.26 1.17 0.07 0.28 0.12
Manuafeturing 13,14 4.0t - 6.97 14.87 13.20
Electricity, Gas and Water e .
_ 0.52 0.05 0.83  0.47  0.58
Construction os.2N - 3067 6.84  5.59 3.87
Wholesale, Retail Trade, Restaurant and Hotels ‘ o =
11.00 10.03 10.30  11.00 13.16
Transport, Storage and Communication
442 6.24 L, 82 .17 4.56
Financing, Insurance, Real Estate & Business Serv1ces ' .
0.94 0.37 049 077 1.70
Community, Social and Personal Services -
10.01 . 6.65 10.40 9.84 10.84
Activities Not Adequately Defined 7 :
0.07 0.02 0.05 0.08 0.06

Source: Labour Force Survey, 1985-86 Federal Bureau of Statistics

TABLE A-2.2.3 Trade Balance and Growth

( Unit : 10PRs )

- Year Export . Import ;Bélance
1975-76 11,253 . 20,465 49,212
1980-81 . 29,280 53,544 a2y, 264
1985-86 49,592 90,916 - Al1, 350
Growth Ratio (%)
1960-70 10.8 2.2

1970-80 6.3 6.0

1980--86 2.9 2.4

Source :'Federal Bureau of Statistics
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TABLE A- 2 2.5 Pubi:c Sector [xpendlture
. ( Uni‘\, e % ) -

L Flrst Second ' Third Non Plan Flfth o 8ixth -
Sector Plan . Period . - Plan

_ (1955 60)(1960 65)(1965 70){1970- 78)(1978 83)(1983 88)
1. Agriculture 9.5 8.5 104 86 9.7 50
(a) Agriculture = 9.5 6.5 6.2 5.5 4.0 4.0
(b) Fertilizer Subsidy : U : o
T - 2.0 4.2 3.1 5.7 1.0
2. water 19.9 43,3 342 169 _ 10.3  10.5
3. Energy 2.4 122 13.3 183 254  38.2
(a) -Power 11.8 11,0 11.9 4.1 18.4  28.7
(b) Fuels 0.6 1.2 1.4 3.9 6.9 9.0
{c¢) Renewables Energy - o
- - - - - 0.1 0.5
4, Industry ~15.3 4.5 6.0 15.0 16.6 6.7
5. Minerals 2.5 0.9 2.0 0.7 0.3 1.9
6. Transport and Communications o e
22.2 . 15.0  19.1 = 20.7 23.0  18.9

7. Physieal ‘Planning and Housing

10.4 9.0 5.3 7.5 5.9 5.1

—— R D S T VP . Y e e e e e e S B D A e il e Y S S S Sk ek ek e 2

4.4 4.3 6 3.7 &
9. Health - 1.6 1.6 2.1 3.1 3.0 4.3
10. Population Planning
_ - 0.2 1.1 1.1 0.4 0.7
11. Others/Mise. Programmes
_ ~1.b 0.4 2.2 3.5 1.7 2
Total 100.0 100.0 100.0 100.0 100.0 = 100.0

Source : Planning and Development Division

TABLE A-2.2.6 Number & Area of Private Farms,Classified:by Size, 1980.

. Farms . - . Farm Area

Size of Farms 6 o Br Cultivated Area
( ha) X 10 % X 10%a % Percent
under 0.5 0.33 8 0.10 - -
0.5 to under 1 0.37 g 0.28 1 .2
1 to under 2 "~ 0.69 17 0.97 5 6
2 to under 3 0.68 17 1.63 9 9
3 to under 5 0.92 . 23 3.57 19 21
5 to under 10 0.71 T 470 - 25 26
- 10 to under 20 0.26 6 3.39 18 AT
20 to under 60  0.10 3 3.80 %5 13
60 and above 0.01 - 1.62 8 6

Souree : Agriculture Census 1980



2.3 REGIONAL ECONOMY AND AGRICULTIRE

TABLE A-2.3.1 (Quetta District) Farmer's Organization

Kind of Farming

] 1 1
" 8r. No., Hame of the Society .1 Tehsil | Number !
: . . . 1. of '
! v ) Members |
L] L : 1 1
1 [ ; [ 1
1. - 2. T 3. T A ! 5.
1. The Agri. Supply Coop. Society Ltd. , :
Chashma .Achozai. _ Quetta 12 Agriculture Supply
2.  The Agri.Supply Coop. Society ' - '
Rondozai Aghbary . Quetta 12 ~do-
3. .The Agri;Supply Coop. Society Killi
- Ghulam Jan Kachi Baig Quetta 13 -do-
4, The Agri. Supply Coop. Soeity No-Hissar
Quetta Quetta 12 . —do— -
5. -The Agri. Supply Coop. Society Panjpir Quetta 13 ~do-
The Agri. Supply Coop. Society Kachi. : '
- Balg Quetta Quetta 12 ~do-
7. _The Cooperative Fruit Marketing
Society Hamna. . Quetta 12 Fruit and Vegetable
: Marketing.
8.  The Rural Multipurpose- Coop. Society
¥i11i Rajab " Quetta 12 ~do~
9. The Rural Hultipurpose'COOP. Society '
. Ltd. Shamozal Sariab _ Quetta 18 ~do-
10, The Baluchistan Coop. Marketing : '
Union Ltd, Quetta Quetta 59 ~do-
11. The Khalid Agri. Development Coop. :
Society Ltd. Quetta. Quetta 20 Agri. Development
12. The Kachi Baig Agri.Development Coop. '
Ltd. Kachi Baig Quetta 58 -—do-
13. The Agri. Development Coop. Society : S
Lor Kareze Quetta Quetta 15 ~do-
14. “The Jatak Agri. Development Coop. L
Society Ltd. Ahmad Khanzai Sariab Quetta 17 ~do—
15.. The Sharan Agri. Development Coop.
" Society Ltd. No-Hissar Quetta 13 ~do-
16, The Muchan Agri.Development Coop. : A
Ltd. Kuchlak, 7 Quetta 16 . —do-
17. The quz Bagh Agri.Development Coop. '
Society Ltd. Kooz Bagh - Quetta 14 ~do-
18. ‘The Agri..Development Coop. Socilety .
Ltd. Mian Ghundi Sariab ) Quetta 14 ~do-
19. The Agri Development Coop. Society
Ltd. Chasham Achozail Quetta 15 ' i
20. The Agr1 Development Coop. Society
Ltd. Kuchlak. - Quetta . 12 —do-

( to be cont'd )
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21, .The Nar:Agri.Multipurpose Coop.Society . .
Ltd. Quetta. Quetta 20 Agricultural Multipurpose
22, The Kachibaig Multipurpose Coop.Society
Ltd. Kachibaig. Quetta 22 ~do-
23, The Sariab Multipurpose Coop .Society:
Ltd. Sariab Quetta 11 ~do~
24,  The Shah Multipurpose Coop. Society
Kerani Quetta Quetta 12 ~do~
25. The Azad Multipurpose Coop. Soclety
Ltd. Ahmad Khanzai Quetta Quetta 22 ~do~-
26, The Rind.Multlpurposes Coopu Society )
Ltd. Brori Quetta Quetta 15 ~do-
27. The Domar Multipurposes Coop.Soclety o
Kiili Ha}lBarkat' Quetta 20 - ~do-
28. The Nawan Killi Mulpurpose Coop.Scciety - J
-Ki1li Kotwal Quetta Quetta 11 ~do~
29. The Ahmad Nawaz Multipurpose Coop.
: Society Ltd. No-Hissar : Quett 30 ~do--
30. The Lehri Multipurpose Coop Society .
Ltd. Ghoasabad Quetta 15 ~do-
31. The Spainzer Multipurpose Coop.Soctiety’ , .
" Ltd. Smungli © Quetta 14 ~do~
32. The Insaf Hultipurpose Coop Society
Ltd. Kuchlak Quetta 12 ~do~
33. The -Ahmad Khanzai Multipurpose Coop. :
Society Litd. Ahmad Khanzal Sariab Quetta 12 ~do-
34, The Killi Shabo-Hultipurpose Coop.
Society Killi Shabo Quetta Quetta 20 -do-
35. The Taj Multipurpose Coop. Society
Ltd. Chashma Achozai Quetta 15 —do—
36. The. Kambral Multipurpose Coop Sonlety
Ltd. Killi Kambrani Quetta Quett 16 ~do-
37. The Samli Multipurpose Coop. Society
Ltd. Killi Samll Kuchlak Quetta 16 =do-
38. The Sher Multipurpose Coop. Society _
Ltd. Swmungli Quetia - 12 -do~
39. The Babur Multipurpose Coop.Socilety
Ltd, Sariab Quetta Quetta 15 ~do-
40,  The Kurd Multipurpose Coop. Soclety
Ltd. Shamozai Sariab Quett 24 © —do~

(.to be cont'd )
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41, The Yakh Aab Multipurpose Coop.Society

Ltd. Sariab _ Quetta 11 . Multipurpose Agriculture
42, .'The_Rﬁral Multipurpoée Coop.Soclety Ltd. ' '
© Panjgur : . Panjgur 72 ~do~
43, _The-Gféen Multipurpose Coop. Soclety Ltd. : o
Quetta Quetta - 16 ~do-
44, The United Multipurpose Coop.Society Ltd.
Quetta ' C Quetta 12 —do-.
45.  The Rehman Kareze Multipurpose Coop. '
Society Ltd. Rehman Kareze Kuchlak Quetta 15 -do-
46, The]Viéla-Kétair"Multipurposé Coop. : o
* Soelety Ltd. Viala Katalr Kuchlak Quetta 12 . ~do—
‘47.  The Quetta Cantt.Dairy Farming Coop. . _ _ Dairy Farming
Society Ltd. Quetta Cantt. Cantt. 11 (Livestock)
48.  The Baluchistan Poultry Crowers and ' PoultrQ‘Growef
Multipurpose Coop. Society Ltd. Quetta Quetta 11 (Livestock)
49, The Tareen Shore Tubewell Coop.Society o 7 ‘ E
Ltd. Tareen Shore. - : Quetta 14 ‘Agricultural(T/Wells)
50.  The Killi Maik Mohammad Tubewell Coop.
Society Ltd. Killi Naik Mohammad Quetta 12 ~-do-
51, Thé Zamindam Tubewell Coop. Society
Ltd. Kuchlak- ) Quetta 11 ~do~
52, The Bangalzal Coop. Tubewell Soclety
Ltd. Killd Iswmail Quetta 12 ~do-
53.  The Domar Tubewell Coop. Society Ltd. :
: Kuchlak : " Quetta 12 ~do-
54, ' The Killl Sofiaman Coop.Tubewell Society : S
Ltd. Rilli Sofiaman Quetta 14 ~do=-
55.  The Nasir Tubewell Coop. Society Ltd.Quetta  Quetea 15 ~do-
56, The Sardaran Tubewell Gaop.Soclety Ttd. : :
Killi Sardaran Quetta 12 - ~do-
57. Thé”Chaéhma Karanl Tubéwell Coop. Society
Ltd. Chashma Karani Quett 16 ~do-
58. The Greebabad Tubewell Coop,Society Ltd. . o -
Greebabad . _ Quetta 16 ~do—
59.  The Killi Azeem Tubewell Coop.Soclety Ltd. : ' .
Killi Azeewm Kuchlak : Quetta 12 ~do-

60, The' Sanjar Tubewell Coop.Society Ltd. C o
K111l Sanjar Kuchlak : Quetta 12 ~do-

61, The Smungli Tubewell Coop.Society Ltd.
.Killi Smungli, Quetta

. | : Quetta 24 Agricultural {Tubewell)
62, The New Jatak Tubewell Coop, Society Ltd. i
Shamozai Sariab ) Quetta 14 " edo-
63,  The Hamdard Tubeweil Coop.Sociéty'Ltd.
- 'Ltd. Kachibaig Sariab Quetta 12 ~do-
64.  The New Shah Tibewell Coop.Society Ltd. |
Shamozai Sariab GQuetta 12 ~do-~




TABLE A-2.3.2 Agricultural Research I_n'stit'ut'e (Baluchistan)

No, N am e Area 1In
ha =

1, Orchard Development'Programhe (FAO) Queatta (All Fruits)
2. Nursary Demonstratlion Farm (FAOQ) Quetta 113
3. Agriculture Reseatch Centre Quetta
4. Potato and Vegetable Seed Production Farm Quetta 18
5. Potato Seed Farm at Pishin 3
6. Cereal Seed Production Farm Sibi 51
7. Cereal Seed Production: Farm Gandawa 1268
8. Agricultural Training Institute Balell, Quetta 12
9, Development of Eloriculture in Baluchistan,Quetta
10.  Arid Zone Research Centre, Quetta 5
11, Fruit Deéevelopment with Highly Salined Water,

Experimental Farm Mastung. - 4
12. Vegetable and Other. Crop Seed Production Farm Mastung 10
13. Development of Floriculture Shahi Bagh, Mastung . 11
14. Saffran and_Frﬁit Experimental Farm Haétung 21
15. Fruit-Expérimental Station at Khuzdar

{Almond and Pomegranate) 3
16.  Fruit Exﬁerimental Research Farm Ziarat (Apple) 10
17. .Fruif Experiméntél Research Farm at Loralail

(Apple, Pomegranate and Pistachio) _ 10
18.  Fruit Experimental Station at Pishin (Apricot & Grapes) 8
19. Installation of Trickle Irrigation on 100 Acres at Uthal 41
20, Date Farm Turbat 41
21. Katra Farm at Kachhi 3
22. Seéd Farm Usta Mohammad 114
23.  Vegetable Seed Farm Dhédar 12
24, Modle Farmlsibi '
25; Fruit Research Farm Baghbana
26. ° Mustafa Kareze Farm Zhob.. | 10
27, Fruit Experimenfal_Farm at Rani Bagh Sariab Road,Quetta 3
28, Seed Farm Glddar Diétrigt Kalat, 595
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5.1.3

CLIMATOLOGICAL DATA

AT KILLI KOTWAL STATION

TABLE A-3.1.2(1) Monthly Precipitation

- _ ( Unlt : rmm )
Year _'Ja-.'n_ Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
9o - - - = = = = == %0 00 61 -
1971 61 203 109 00 00 00 00 00 00 00 00 130 503
1972 59.7 124 63.0. 3.1 181 224 285 00 00 00 67 7.1 2590
973 M7 183 46 53 00 00 391 00 00 090 00 — -
94 - - - 24 00 00 00 00 10 00 00 488 -
1975 69.9 437 3.8 163 00 00 23 6.6 00 0.0 00 109 255
1976 259 551 #1383 . 2.3 0.0 00 0.0 00 00 0.0 ~— 36—
1977 5%.4 3.0 - 1.8 165 46 165 681 00 0.6 00 193 203  206.5
1978 384 343 0.2 307 0.0 00 1044 25 00 00 0.0 64 2269
1979 267 622 8.8 38 00 -— 00 00 00 0.0 0.0 483 -
1980 635 338 589 00 0.0 4.4 00 00 00 140 7.9 254 439
91 7.7 9.9 85 25 W7 0.0 00 00 00 18. 00 23 224
1962 . 66.3 - 102.1 1280 43 150 00 0.0 249 00 290 7.3 80.3 461.2
1983 368 46 564 5.4 241 00 . 1.3 3.9 00 0.0 00 267 249.2
198 2.7 91 2.4 89 0.0 2.3 0.0 00 00 0.0 0.0 394 1328
195 3.8 00 23 45 00 00 00 00 00 00 00 343 169
198 4.7 439 457 00 00 00 00 8.6 00 00 203 1.4 2086
ST 6443 5347 6731 266.0 775 99.6 244.7 2205 1.0 448 TL5 3833 26412
Hean 43.0 356 4.9 166 48 66 153 138 01 2.6 45 240 220.1

Rote : "-—" indicates np data available
Source : WAPDA, Surface Water Hydrology Project



TABLE A-3.1.2(2) Monthly Evapolation

( Unit : mm )

YeﬂPJaHFEb _Mar‘-_-Apr‘ May Jun Jul Aug Sep QOct Nov ‘Dec Total

1970 -~ - - - - - - - - - - 9.7 -
1971 73.9 119.8 232.9 371.3 495.2 534.0 5215 460.0 348.7 251.2 160.0 116.6 36911
1972 66.8 678 147.6 227.6 3851 449.1 4549 4247 351.0 279.7 184.9  85.9 3125.1
1973 42,9 69.5 137.4 243.3 2481 313.6 318.5 359.9 2695 2435 269 — - —

1974 - - - - - - - - - - - - -

w5 - - = === e = =

976 63.0 5.6 935 1811 320.8 365.0 3BL3 0.6 2576 2029 #1314 152 2410
1977 5.3 704 1737 2451 33.0 376.9 3569 3327 2665 211.3 1247 +167.9 2712.4
1978 68.1 749 1455 2441 36L6 3815 3439 3411 2611 1821 1415 986 2644.0
1979 61.2 8.9 100.8 2174 350.0 4314 #3865 *341.6 »241.0 1849 940 605 2552.2
1980 549 823 136.9 219.5 3150 326.9 355.6 325.4 2751 207.5 130.0 1013 2530.4
1981 2.2 8.3 144.0 2i1.8 3152 375.4 3967 3061 2315 1551 1125 B4.6 2476.4
1982 7.0 333 561 1524 2043 325.4° 3551 206.6 250.2 1659 106.2 521 2094.6
1983 * 60.9 710 1057 1384 2865 3566 316.2 270.5 268.2 189.2 1349 6.0 2270.1
1984 59.4 787 162.8 2187 2814 3208 316.0 3150 255.8 1900 162.8  65.0 2427.4
1985 523 126.0 #1911 1872 208.2 330.9 3M2.6 301.2 207.5 275.1 126.0 90.2 2537.3
1986 » 714 79.2 121.4 2113 279.7 340.6 .336.8 202.3 2459 221.2 1234 66.3 2391.5

ST 836.3 1097.7 1949.4 3069.2 4545.1 5238.1 5160.5 4667.7 3719.6 2089.6 1949.2 1130.2 —

Mean  59.7 78,4 139.2 219.2 324.7 374.2 368.6 3334 2657 2135 139.2  86.9 2607.7

Hotes : "—" indicatea no data available

+" indicates numbers estimated by incomplete data
Source : HAPDA,Surface Water Hydrology Project



TABLE A- 3 1 2(3) H_onthly. Mean Maximum Temperaturé

, ( Unit : °C)
Year Jan Feb Mar Apr May Jun Jul Aug ‘Sep Oct Nov Dec MHean
1970 — - - - - - ~ — ~ — 194 144 -
1971 10.0 4.4 =217 272 322 3.1 35.0 =344 289 239 194 6.1 =249
972 94 6.0 166 222 2.7 333 339 =2 300 4.5 =201 10.0 2.2
1973 45 121 155 254 3.1 35 3.6 30 313 242 0.8 — -
91— - = — — - - - - — - - ~
9715 — - = - - - - - - - - - -
1976 122 i1.0 133 216 288 330 344 326 201 248 1 123 25
1977 8.8 13.3 226 246 291 337 3.2 337 295 263 199 7.0 24.5
19718 — - - - - — — - - - - -
1979 =92 123 134 259 259 336 35 324 307 249 M6 10.8 =224
1980 7.8 121 157 255 302 338 31 34 300 21— #1L8 —
1981 87 1.2 161 245 289 3.2 334 328 290 202 1.0 129 22
1982 9.2 7.2 M4 2.3 202 326 388 B0 284 2.4 1B5 9.2 =209
1983 ¢ 8.9 9.8 133 19.0 305 349 /5 334 3.6 229 19.2 109 =225
1984 8.2 8.6 187 248 30.6 359 34.3 344 290 219 187 105 2.0
1985 8.3 155 2.2 250 299 348 356 334 245 -30.6 159 125 <238
198 *8.3 9.8 137 248 2.5 366 341 32 293 =270 81 0.2 224
LT 1135 1433 2132 300.8 379.6 443.0 450.4 319 3813 3137 2347 1566 =
Mean 8.7 1.0 164 23.8 292 362 346 332 293 2.1 181 . 122 22.8

Notes : "—" indicates no data available
"#+" indicales numbers estimated by ;nco;aplete data
Source : WAPDA, Surface Water Hydrology Project

3=



TABLE A-3.1.2(4} Monthly Mean Minimum Temparature

o , . L S o ( Unit : °C )
Year".']an_-i:?e'b Mar Apr May Jun Jul Aug Sep Oc t Nev Dec Mean
90 - - — = - = — — - =33 06 -
1971 -3.3 +0.9 €63 2.8 167 2.7 201 =208 133 &7 50 1.1 +10.3
1972 0.7 A6 5.0 9.4 1.4 189 206 7.7 133 131 114 3.9 102
1978 -3.4 24 63 1.7 186 2.9 1.5 21 169 93 198 -
974 - - - - - - - - - - - ~
1975 — - - - — - ~ - - - - - —
9% 0.2 15 41 93 M8 173 2.0 188 149 1.1 16 01 96
1977 -1.0 01 7.8 1.3 155 193 215 191 135 i3 61 =41 si0.7
w9 - - - - = = = = - = ===
1979 + 1.0 15 42 123 128 188 2.2 187 4 4 35 15 #0.1
980 0.2 1.8 50 1.4 158 196 211 194 150 86 — x25
1981 1.0 24 7.2 i22 8.0 1.5 212 198 57 7.8 36 16 105
1982 x0.8 07 44 97 5 185 203 206 150 101 59 2.0 #0.3
193 +0.9 16 46 86 1.3 219 23.:4 2.7 1.8 89 57 21 #11.2
19 0.2 0.4 7.5 122 7.5 2.5 222 25 158 80 66 1.4 1.3
1985 0.6 36 +9.0 121 160 04 231 23 105 160 35 30 LT
1986 *+01 22 53 129 W7 2.9 219 199 161 132 83 04 .6
LT -0 137  76.7 1459 2046 261.0 2721 2634 192.3 135.7 843 231 —
Bean -0.3 1.1 59 1.2 - 157 20.1 20,9 203 148 104 65 L& 0.2

Notes : ”—" indicates no data avajlable

"+ ndicates nupbers estimated by incomplete data

Source : HAPDA Surface Water Hydrology Prmect



TABLE A-3.1.2(5) Honthly Relative Humidity -

(Unit : 2 )

Mar Apr May Jun Jul Aug Sep

Year Jan Feb Oct Nov Dec Mean
L - - = - - - - = = =
971 60.9 463 31.9 3905 304 AL4 43T 486 ALT 2.0 544 562 462
972 704 68.6 59.0 49.3 383 L5 364 415 38 520 5.2 720 518
1973 550 67.6 457 365 2.7 260 432 432 3.2 468 2 - =
T -
W - - - = - - - - - e = =
1916 56.3 56.6 577 429 2.6 2.0 422 377 313 37 BS54 A5
977 55.6 487 3.4 327 254 B4 46 374 329 K1 416 36 B0
1978° 57.3 584 50.3 414 363 3L5 544 441 37.0 430 436 456 45.2
1979 571 550 57.8 429 266 265 331 387 37 3.2 4.5 528 419
1960 547 546 529 362 343 35 402 363 3B 408 422 503 40
1981 6.5 59.8 1.9 3.1 3.2 21 4L2 421 LT 474 436 469 457
192 59.5 638 625 418 3.7 2.6 316 3.6 282 4L1 486 620 447
1983 6.3 582 50.3 50.0 3.9 322 406 5.0 6 27 23 56 42
1984 613 584 5.9 412 3.4 3.4 452 438 35 37 T 553 44.0
1985 6.7 309 4.4 4483 288 316 457 396 438 400 30.6 481 415
1986 60.4 60,8 5.7 340 282 302 315 388 2.3 362 443 588 418
ST $35.0 7977 7084 578.3 453.8 439.9 570.6 579.5 505.6 564.6 605.3 686.6  2641.2
Mean 59.6 57.0 50.6 413 324 314 408 414 361 .40.3 432 52.8 439
Note ~: "—" indicates no data aveilable
+ irdicales estimated based on.incomplete data
Source : WAPDA, Surface Water Hydrology Project



3,1, 4 MEAN MONTHLY PRECIPITATION

TABLE A-3.1.3(1) Quetta Samungli

{ Unit : mm )

YR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

. ‘!9?0 A — — A— ) —_ — — — — — _ - —

w1 - - - = = = = == ===
7
T
974 610 9%.0 10 30 00 00 00 00 00 0.0 0.0 100 1710
1975 730 4.0 530 40 0.0 00 240 40 — 00 1.0 60 -

196 3.2 744 2.8 4.0 20 00 00 0.0 00 00 00 58 2652
977 9.5 6.0 06 0.4 6.0 192 481 140 0.0 0.0 252 8.6 296
1978 68.0 583 182 165 00 0.0 121.8 11 0.0 0.0 241 105 3185
1979 667 205 92 03 00 00 0.0 00 00 00 1.0 349 1326
190 60.9 .0 5 27 00 52 0.0 0.0 00 208 131 36 2448
1981 109.9 1051 635 0.0 7.0 00 20 0.0 00 130 0.0 30 35S
182 178.0 1802 2324 304 230 0.0 0.0 500 0.0 688 160 162.0 9.8
193 610 6L0 681 MB.0 200 0.0 2.0 1730 00 00 0.0 7.2 633
198 482 194 405 58 00 00 00 13 00 0.0 00 180 1382
1985 5.6 0.0 780 888 00 00 00 00 0.0 00 0.0 357 2571

ZT 9130 700.9 787.8 333.9 8.0 2.4 2179 2804 0.0 106..5 89.4  401.3 3690.6

Hean. '7_6.1 58.4 6.7 2.8 1.3 2.0 18.? 23.4 0.0 8.9 7.5 0 3.4 3305

Kote : “-" indicates no data available
Source : Heteorological Department ,” Karachi (1978—1985)
: Birectorate General of Agriculture Department, GOB, Agricultural Stat:st;cs Baluchlstan (1974~ 19}’5)



TABLE A-3.1.3(2) Quetta Murree Berwary

A Unit

X1 14591 1499.6 11485

128.5 4644 219.6

mm )

Year Jan Feb Mar Apr May Jun Jul -Aug Sep Oct Nov Dec Total
1921 85 51 - 0.0 6.8 6.0 0.0 85 93 00 T8 . T.B 805 150.9
1922 33.3 333 %6 20 30 0.0 0.0 0.0 00 0.0 03 231 1306
1923 66,0 429 307 %5 61 0.0 0.0 196 0.0 107 0.0 3.3 195.8
1994 50.5 . 622 185 732 167 00 0.0 83 08 0.0 00 521 2.3
1925 1.2 89 246 0.0 1WhH 33 97 122 8¢ 97 1.8 30 109
1926 452 452 185 185 4.4 00 41 23 10 0.0 0.0 35 287
197 180 513 145 3.0 00 0.0 224 00 00 00 00 287 1379
1928 371 5.9 726 46 03 0.0 41 03 08 00 30.0 21.8 285
1929 201 8.0 1.3 66 €3 00 211 00 0.0 00 0.0 709 200.3
1930 - 69.3  20.8 124 556 0.8 127 . %9 00 00 46 3.8 53 2622
1931 56.4 127.8 480 262 1.2 08 00 0.0 00 00 1.0 7.4 2088
1932 1.4 163 32 76 97 00 5.3 180 00 0.0 0.0 0.7 15.2
1933 414 391 43 290 2.8 0.0 6.5 12 00 00 1.8 6.9 2520
193 213~ 30 274 84 41 616 05 00 0.0 0.0 0.0 940 226.3
1935 417 1041 157 691 124 43 17T 84 1.0 30 11 257 3042
1936 500 8.1 7.8 48 W7 30 03 00 00 0.0 0.0 112.8 3065
937 373 89.9 3.8 1.7 104 0.0 300 0.0 00 00 15 36 2302
1938 1285 33.8 2.7 284 00 0.3 2.1 23 00 0.0 7.6 109 2626
1939 30.6 1542 9.0 6.8 1.9 145 1.3 00 00 00 0.0 241 3554
1940 914 883 M5 132 56 81 33 00 36 00 5 25 94 299
1941 432 86 246 202 53 0.0 0.0 00 00 00 0.0 257 1346
192 1052 505 1.5 6.3 0.8 28 2.3 03 00 15 13 5.5 2533
1913 103.6 8.6 452 18.0 188 38 0.0 00 00 0.0 00 145 212.5
1904 886 1011 S0 1.7 %4 0.0 137 165 00 0.0 91 236 .8
1945 587 7.1 69 198 20 0.0 .5 0.0 00 0.0 1.3 284 2.7
1946 29.5 191 33 18 00 53 0.0 5.3 DO 25 0.0 2.5 1644
1947 49.3 5.3 4.2 249 99 00 25 05 00 0.0 00 251 2067
1948 1h9 538 33 23 0.0 15 28 0.3 00 81 0.0 2.4 1594
1949 6.1 269 1085 74 00 00 00 490 00 00 0.0 6.1 2050
190  80.8 434 798 2.1 51 00 M8 13 0.0 00 00 .20 269.3
566.5 272.2 23.2 417 9.7 852.9 6774.9

(1o be cont'd )



{ cont'd )

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec lotal

1951 . 9.7 472 '87.6~.351- 257 00 . 0.0 188 00 08 - 15 86 2%.0
qg5? 5.8 665 47 8.9 05 23, 7.6 0.0 0.0 28 08 191 180.1-
1953 3637 56.2° 0.3 9.7 384 0.0 66 91 0.0 00 48 0.3 1647
194 48.8- 8.3 2.8 122 38 00 18 0.0 0.0 00 30 05 2002
955 B4 200 B8 33 140 .00 00 156 03 0.0 00 432 1663
956 4L7 235 95 282 00 89 1821 56 0.0 30 00 2.3 386.6
1957 1120 155 681 432 56 00 00 0.0 0.0 - 38.4  80.3 —.
195 234 204 2.6 69 104 00 00 00 00 0.0 0.0 460 1377
1950 20,3 87.9 191 19.8 135 0.8 6.3 8.4 6.1 0.0 483 373 408.8
1960 493 9.7 4.2 %6 56 08 61 00 00 0.0 0.0 1.4 1617
191 18.8 264 81 6.5 109 1.0 200 0.2 80 6.0 38 343 204.0
19%2. 0.5 145 7347 335 13 00 00 00 00 0.0 0.0 157 1389
96370 0.0 204 259 419 /9 00 00 00 — 00 00 94 -
1964 859 1.7 381 282 03 00 86 00 -— - 00 00 L1 -
1965 49.0 156 173 189 00 09 25 00 00 0D 254 384 2665
1966 3.8 523 10.2 389 0.0 00 251 60 00 104 0.0 0.0 140.7
197 . 0.0 68.0- 67 2.6 1.0 0.0 28 00 00 00 20 376 2287
198 536 622 1.9 61 46 0.0 1.2 0.0 0.0 0.0 00 483 197.9
1969 302 216 s 29 152 — 203 00 0.0 00 25 11 . —
1910 292 157 447 1.3 0.0 00 00 46 76 00 -— . — = —

32 7225 8324 6954 588.7 207 138 370 1533 140 17.0 130.5 446.9 3%64.8
T -2181.6 2332.0 1863.9 T155.2 4729 142.3° 835.4 3129 3.2 647 223.2 1299.8

Wean - 43.6 466 31.6° 231 95 28 167 7.5 0.8 1.3 A6 265 223.1°

Note @ “—" indicates no data available
Source :  UNDP/WAPDA, Report on the Hydrometeorology of Baluchistan, UHPD-PAK/73/032, July 1980



TABLE A-3.1.3(3) Kalat

-('Unit

| | | - )
Year Jan Feb Mar Ap+ May Jun Jul Aug sep'odt Nov-Déé‘Iﬁa
Wit 9l4 152 409 1.0 38 0.0 00 14 0.0 0.0 373 125 21335
1912 125 00 13 498 94 00 152 - 79 00 00 10 343 1314
1913 125 427 %3 0.0 0.0 102 28 7 0.0 5.9 1595 239 335
914 381 3.6 170 3.0 100 64 6.6 0.0 91 605 490 0.0 3103
915 0.0 0.0 285 %68 15 00 46 00 00 00 00 107 &1
1916 462 198 130 5.0 127 00 31 6.0 0.0 00 00 0.0 1708
1917 234 0.0 726 36 10 00 00 65 198 0.0 00 97 66
918 0.0 23 60 61 23 00 00 00 00 0.0 00 323 105.0
199 00 196 168 119 36 0.0 193 26 00 00 00 3.0 1248
1920 19.6 277 340 0.0 53 00 23 00 00 00 00 48 9.7
1921 13 00 38 51 00 00 1237 432 00 0.0 2.3 55.9 1448
192 2.0 206 97 0.0 33 00 48 00 69 08 00 94 885
193 410 W5 26 7t %6 00 00 69 0.0 58 00 00 165
1924 419 765 1.7 34 71 00 08 58 M0 00 03 467 2629
195 31 2.0 130 00 41 5.1 17 28 00 69 51 1.0 1038
16 5.9 1.2 171 137 193 15 00 46 191 00 0.0 2.7 166.1
1927 1.8 M5 97 64 03 00 356 00 00 00 00 264 127
1928 221 3.0 206 41 08 00 31 56 0.0 00 201 81 145
W9 24 20 00 23 51 0.0 559 00 00 0.0 33 68 1848
190 416 122 196 317 15 03 437 00 00 48 08 0.8 150
1931 267 1245 119 89 1.8 107 00 00 0.0 00 03 13 181
1932 125 46 5.1 23 10 00 495 33 06 00 00 71 1619
1933 50.6 21.8 394 29 7.6 0.0 412 185 0.0 00 0.0 152 219.3
193 158 0.0 2.8 2.6 46 28 43 455 00 00 0.0 8.3 167
195 592 1082 157 3.8 08 33 05 00 00 006 0.0 05 224.0
19% 3.5 7.6 287 1.0 52 20 41 00 51 00 00 7.9 2301
1997 3.0 739 480 208 08 00 348 00 0.0 00 0.0 89 22102
1938 %9.6 3.0 51 142 00 33 27 107 00 00 15 160 211
1939 30.5 1298 648 3.5 0.8 0.0 0.0 00 00. 00 00 1.7 2006
STH. 8882 9918 737 425.7 1183 92.6 447.3 307.6  94.0 1347 300.0 6134 51493
_Hean  30.6. 342 254 .7 41 32 160 106 32 46 1.3 2.2 1716

{ to be cont’d )



A cont’d )

Year - Jan :Feb _Mar-Ap'r May Jun Jul Aug Sep Oct Nov Dec Total
190 635 S6.1 14 66 89 43 05 08 00 0.0 36 _ 53 161.0
9. 1.8 86 183 284 00 0.0 56 00 00 00 00 38 773
192 17 305 2.9 41 W7 97 %3 03 00 03 00 302 257
M3 1288 33 24 M2 7.9 00 08 48 03 00 0.0 0.0 187.3
194 - 9.5 119.6 417 46 462 0.0 5.9 5.7 00 0.0 4.8 2.9 469.9
195 478 T1 0 43 14 00 30 T6 0.0 00 090 18 135 160.5
96 140 M9 69 0.0 00 2.2 0.0 427 00 00 0.0 36 1053
1947 3.3 *3 261 12 51 A8 43 46 0.0 0.0 00 152 M35
148 188 9.3 8.7 24 00 196 89 262 00 0.0 0.0 7.1 280.0
199 0.0 211 874 53 0.0 0.0 257 M5 0.0 00 0.0 6.4 240.4
1950 177.0 1026 6.8 152 00 0.0 485 229 00 0.0 00 0.0 430.0
951 — 500 1128 M3 81 00 25 120 00 00 132 109 -
1952 442 182 1.5 6.3 00 1.8 383 00 0.0 00 0.0 264 1527
1953 M3 500 102 48 94 51 25 7.7 0.0 0.0 0.0 1.0 1950
194, 549 9.0 2.2 M2 0.0 33 33 41 00 89 13 00 242
195 1092 15 183 0.0 25 00 0.0 107 00 00 0.0 127 1509
196 6.4 53 9.3 15 00 00 2870 7.6 0.0 00 0.0 64 4605
1957 1064 7.6 434 404 180 0.0 00 00 0.0 0.0 193 554 2905
1958 236 304 25 13 84 25 394 0.0 0.0 0.0 69 320 1%.0
1959 112 %54 180 1.0 229 1.3 42 254 582 0.0 306 244 356
190 23 0.0 5 462 0.0 00 & 00 00 00 0.0 414 1822
191 9.7 137 186 51 124 0.0 112 150 28 00 46 207 358
1962 0.0 43 66 208 00 - 30 20 00 00 00 4§ -
193 38 T4 109 122 20 00 00 16 00 00 71 0.0 714
191 140 429 132 00 61 15 2.6 1.0 00 00 - 0.0 -
15 488 318 196 4.2 25 00 00 18 00 0.0 64 2.1 1822
%6 00 635 5.7 00 00 0.0 00 00 00 08 00 0.0 1220
197 00 67 - 150 00 00 35 00 00 00 0.0 828 -
1968 00 56 L0 03 03 0.0 0.0 00 155 00 0.0 43 2.0
1969 . 135 69 66 18 51 1.7 28 00 00 00 03 00 6.7
TT2 15085 1172.6 913.4 4158 207.5 938 0.2 3536 768 10.0 108.9 4841 5197.8
Mean 25 139 59 32 2.3 NE 26 38 161 2115

.0

- 39,1

8.3

{ to be cont'd }
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Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Total

Heteorol

C ical Department, Karachi(1976-i
Directorate General of Agricuiture Department G0

Year Jan

1970, 69.1 . 22.9. M5 445 0.0 0.0 25 587 00 00 0.0 0.0 2432
971 0.0 25 81 0.0 00 00 00 00 00 00 00 0.0 1.6
1972 62.0 4.8 676 465 00 0.0 00 0.0 — - - - -
9 — L _ - _ - . - e - -
974 40 30 0.0 0.0 60 00 00 00 00 00. 0.0 00 30
195 7.0 35.0 1806 0.0 80 0.0 120 330 0.0 0.0 0.6 30 1900
1976 0.9 5.2 L2 236 0.0 0.0 1.4 0.0 3O 0.0 - 0.0 0.0 2583
wr - = - 6.0 00 76 00 30 00 00 00 00 -
1978 175 3BT 28 215 40 00 479 60 00 00 0.0 0.0 1228
979 0.0 142 00 00 00 00 00 00 00 00 00 00 142
198 00 00 00 00 00 0O 0O DO 00 BO 11 00 321
191 00 142 00 00 0.0 00 — - — - - - -
1982 - — - B ~ — - - - - - — -
1983 - - - - - - - - - - - — =
1984 — - - - - - - = - - - - =
1985 352 00 48 3.3 02 0.0 243 426 0.0 .00 00 251 166.5
I3 - 269.7. 222.8 258.0 180.4 8.2 7.6 9.1 1383 3.0 250 71 281 10137
Hean 245 20.3 235 150 07 0.6 &9 126 36 . 25 07 2.8 1193
ST 2666.4 2387.3 1937.1 1021.9 3340 194.0 1365.6 799.5 206.8 169.7 416.0 1125.6 . —
Hean 38.6 341 281 4.6 47 28 195 1.4 30 60 61 163 1831

ggéﬁces UHEF;HA;BEfﬁng?t?gnd%ﬁg 3531533{39r0| y of Baluchistan, UNDP-PAX/T3/032, July.- 1980 . -
UNDP/WAPDA, Prel iminary Hydrogeslogical eggrt Mo.4 Kalat Area, Shirinab-Pishin Basin, 1978

5), Agriculgure Census of Baluchistan{1974-1974) -
., Agricultural Statistics Baluchistan 1985-86



TABLE ‘A-3.1.3(4) Sariab

Yea Jan Feb Mar Apr May Jun Jul Aug Sep Oct Niv Dec Tlotal

917 71 00 0.0 00 00 0.0 00 25 0.0 127 2.9 1.4 1256
1912 991 .99 64 38 7.6 00 99 00 00 0.0 0.0 1046 241.3
1813 81 89 752 0.0 00 00 53 00 0.0 45 21 185 1927
014 39,1 719 0.7 203 00 2.2 209 0.0 1.3 203 193 2.9 263.9
915 27 74 559 559 00 00 58 00 00 00 00 08 135
W16 519 216 A8 05 102 00 00 2 00 00 00 00 1992
1917 409 3.3 .4 00 81 00 0.0 60.7 165 00 145 81 1955
1918 8.4 549 861 163 00 00 08 102 0.0 00 0.0 495 262
1919 20.3 157 5.7 185 503 00 41 20 0.0 00 0.0 0.0 1%.6
1920 00 00 00 00 00 00 00 00 00 00 00 38 3.8
1921 .00 00 00 135 00 0D 00 00 13 5 0.0 353 5.6
1922 31 00 27 00 00 00 00 00 00 00 0.0 127 635"
1923 69.9 0.0 241 51 29 0.0 00 4.2 00 127 0.0 0.0 1.9
1924 90.2 1041 130 53 127 00 00 76 102 0.0 00 457 3368
195 0.0 0.0 127 00 0.0 29 88 00 00 56 00 00 125.0
1926 67.3 3.3 648 152 0.0 00 0.0 .2 6.0 0.0 00 2.9 2147
%7 102 5.9 127 0.0 0.0 0.0 27 64 00 00 00 157 1296
1928 20.0 584 381 94 36 00 00 00 00 00 152 2.1 1758
1929 211 %8 0.0 00 00 0.0 25 00 00 00 0.0 399 1003
1930 564 0.0 81 21 00 2.4 %1 00 0.0 64 00 00 1545
1931 35.8 M58 124 300 58 0.0 0.0 00 0.0 00 0.0 0.0 298
1932 86 2.6 234 1. 53 0.0 508 27 00 00 00 7.4 1369
198 254 203 0.2 B/ 28 0.0 42 64 00 00 00 0.0 163.4
193 38 00 302 86 41 7.9 00 00 00 00 0.0 7.0 1956

=11 8134 722.8 600.6 3447 1334 1464  296.9 2361 29.3 63.8 9.0 502.3 3988.7
Lo ( to be cont'd )
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Year Jan Feb Mar Apr. May Jun Jul Aug Sep Oct Nov Dec Tolal

193 49.5 742 71 6.7 00 00 00 00 - 00 00 00 0.0 1935

9% 99 30 76 00 00 00 00 00 00 00 00 206 711

97 127 76 12T 00 00 00 & 0.0 00 00 00 03t

f98 1283 102 29 16 00 00 24 00 00 00 64 B89 267
1% 241 1168 864 00 51 00 00 00 00 00 0.0 142 266
90 716 419 2.4 2.0 30 00 1102 00 00 03 00 00 155
1941- 31 7.6 1.2 20.5. 00 00 00 00 00 00 00 75 838

o2 302 236 508 0.0 00 00 76 00 00 0.0 00 T 1239

193 437 . .0 185 2.6 00 00 00 00 00 00 00 0.0 8.8

194 50.8 886 615 0.0. 198 00 00 137 0.0 0.0 94 152 259.0

5 155 46 76 1.9 00 00 254 00 00 00 00 51 701

196 127 7.8 267 0.0 00 00 0.0 127 00 00 00 254 953
97 389 31 35 6.3 53 00 00 00 00 00 00 00 1271

1948 . 0.0 635 1778 . 0.0 0.0 00 00 00 0.0 00 0.0 3.0 2723

1999 0.0 241 1247 0.0 0.0 43 0.0 422 0.0 00 0.0 43 1996

1950 38.9 3.1 155 25 9¢ 00 41 00 060 00 - - —

»12 564.9 647.7 6849 166.0 431 4.3 131.5. 68.6 0 03 158 4.3 2335_.4

ST 1378.3 1370.5 1285.5 510.7 1765 150.7 434.4 3047 29.3 641 114.3 66.6 6324.1

Hean 34.5 3.3 32.1 12.8 4.4 3.8 10.9 1.6 0.7 1.6 2.9 16.6 182;_2
‘ "~ {tobecont'd) 7



WAPDA, Surface

Rater Hydrology Project -

) | ( Sariab Station of WAPDA ) _

(cont’d} . o B ' (Ualt 3 omm )
‘Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
we - - - - - - - - - = - = -
1971 2.4 150 201 08 1.3 00 05 00 0D 00 0.0 160 8.1
972 8.3 122 3.2 607 102 64 28 0.0 0.0 00 05 658 331
B S T
e~~~ 1o 00 00 00 0.0 20 00 00 380 -
1975 50.0 400 6.0 20 00 0.0 1.0 620 30 0.0 00 1.0 250
1976 %3 59.2 127.8 2.9 41 0.0 109 00 124 00 0.0 51 . 2787
977 7.9 6.0 T4 217 25 216 165 452 0.0 0.0 0.0 249 2.7
1978 40.6 6.0 19.0 389 00 0.0 1869 00 00 00 305 L5 3634
979 3.2 9.4 848 264 0.0 0.0 0.0 165 0.0 00 0.0 4.5 2978
1980 538 3.1 6.6 00 00 1.0 00 00 00 269 1L4 64 2062
1981 942 9.5 8.8 36 150 0.0 . 0.0 0.0 00 00 0.0 - 25 296
192 622 9.2 142 86 201 00 0.0 445 00 202 W02 72 4694
1983 277 152 55.1° 0.0 254 0.0 282 705 51 0.0 00 2.9 3121
1984 13.0 7.6 L9 16 0.0 0.2 25 5.9 00 00 00 1.4 133
985 2.9 - 0.0 25 160 00 00 64 51 00 00 0.0 145 674
1986 0.0- 343 .31 00 00 00 00 457 00 00 25 0.0 1206
XT3 612.5 5617 8245 2772 .6 39.2 2647 3524 525 541 551 357 34762
Mean 43.8 40.1 589 185 55 2.6 1.6 2.5 35 36 3.7 230 2483
ST 199.8 1932.2 2110.0 787.9 2591 189.9 699.1 657.1 1.8 1182 169.4 992.3 9800.3
Ave. 3.8 358 0.0 143 47 35 12 1.9 13 21 31 184 1815

Notes : ™ —" .indicalea ng daia aveilable - '
" 3T and-"Ave.” are numbers combined with data during 1911 to 1950 of the oid station
Source : UNDP/WAPDA, Report on the Hydrometeology of Baluchistan, UNDP-PAK/73/032, July 1980



TABLE A-3.1.3(5) Spezand

. (- Unit

Year Jan Feb Mar Apr May Jun Ju! Aug Sep Oct Nov Dec Total :
1M 23 51 622 25 00 0.0 DD DD 00 7.6 203 A1 1221
1912 19%6.9 5.6 33 155 0.6 00 26 00 0.0 00 0.0 340 2759
1913 15.0 889 279 0.0 0.0 0.0 216 30 00 33 74 1.8 189
1914 20.3 533 5.2 188 00 15 216 0.0 127 146 52 00 1732
1915 208 6.9 3.0 485 00 0.0 00 06 00 00 0.0 0.0 1072
1916 21.8 312 0.0 152 1.2 0.0 0.0 249 %0 0.0 00 0.0 1033
917 737 0.0 36 0.0 7.6 0.0 0.0 187 7.6 0.0 127 127 165.6
1998 7.6 2.6 TR 00 00 00 0.8 00 00 00 00 356 1367
1919 51 203 51 7.6 254 00 006 00 00 00 00 69 704
190 130 4.9 180 00 00 00 00 06 00 90 0.0 .51 780
191 Mo T4 00 64 0.0 00 41 163 0.0 1.3 0.2 462 1044
192 213 206 0.3 56 0.0 0.0 00 0 0.0 33 00 0.0 264 9.5
1923 643 19.6 3.0 155 1.7 0.0 0.0 201 00 89 00 0.0 1701
1924 236 68.6 33 523 122 00 00 87 157 00 00 183 2057
195 00 00 00 00 51 00 00 00 00 00 00 00 51
196 267 241 0.2 152 30 0.0 00 00 00 00 00 183 195
1927 2.4 457 0.0 00 00 00 157 00 00 00 00 208 107.6
1928 183 297 5.8 25 20 00 00 00 0.0 00 135 20 15.8
1929 2.9 4.2 00 00 00 00 1.7 00 0.0 00 00 3.2 1080
19 00 00 00 74 00 00 323 00 00 00 0.0 00 397
1931 295 %9 132 00 00 00 00 00 00 00 00 00 96
1932 0.0 1.2 193 00 0.0 00 3%6 33 00 0.0 00 58 752
1933 213 20.8 1.8 3.8 0.0 0.0 6 00 006 00 00 0.0 9.3
1934 152 0.0 236 0.0 0.0 152 00 00 0.0 00 0.0 559 1099
%1 619.0 6206 51.9 2168 762 167 19.6 93.0 39.3 362 793 369.1 29307

- { to be cont’d )



{ cont'd )

Total

Year Jan Feb:Mar Apr May Jun Jul-Aug Sep Oct Nov Dec

195 83.6  19.8 224 160 00 00 00 00 00 00 00 0.0 W18
9% 0.0 .8 2.3 00 W8 00 00 0.0 00 00 00 2.1 70.0
197 .10 7.7 00 00 00 0.0 00 00 00 00 00 53 970
198 1138 221 191 2456 00 00 3.2 00 00 00 0.0 1.9 237
199 . 27.4 1209 1074 00 91 00 00 00 00 00 00 25 273
10 77.0 31 22 91 16 0.0 53 00 03 00 00 30 166
190 467 114 00 284 00 00 00 00 00 00 00 152 1017
192 1151 498 203 006 00 00 203 00 00 00 00 2.6 201
13 6.0 00 %3 45 155 00 00 00 00 00 00 03 1316
194 328 9.3 33 00 0.0 00 05 1.4 00 0.0 81 445 2279
915 978 00 00 00 00 00 89 00 00 00 00 00 1867
146 00 00 00 0.0 00 203 00 00 00 00 00 76 2.9
197 325 345 2.2 94 30 00 00 00 00 00 00 00 1066
198 0.0 914 1194 00 30 00 00 00 00 0.0 0.0 00 2138
199 325 M5 2.2 84 40 08 74 25 1.0 10 18 130 1341
1950 325 35 202 94 30 08 14 25 1.0 1.0 — - -~
%2 1.7 649.8 486.3 1208 6.0 2.9 161.0 164 2.3 2.0 9.9 1450 2332.8
T L 1507 1210.4 9982 1.6 1382 386 I60.6 1094 ALG 382 832 5171 5270.5
Hean 363 318 25,0 84 35 10 90 27 10 10 23 133 1.1

( to be cont’d )



(cont'd ):

( Spezand Station of WAPDA ) o
' ( Unit : mm )

Year

“Jan

Feb Mar Apr May Jun Jul Aug. Sep Qct Nev Dec Total

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
- 1983
1984
1985

1986 :

0.0

26.7
25.4
1.4
14.0
45.7.

105.4
7.2

3.0
19.6
15.2

2.5

X . I N T
216 1.3 00 00 00 00 00 00 00 00 152 541

5.7 M5 0.0 00 00 00 00 0.0 00 00 13 1322

0.0 00 00 7.6 178 64 00 00 00 51 13 6.6
8125 00 00 00 368 64 00 00 51 0.0 1003
559 5.7 64 00 00 00 00 0.0 0.6 0.0 8.6 2046
8.3 161 00 0.0 152 0.0 00 0.0 1.2 140 51 2876

1219 .4 0.0 48.3 0.0 0.0 0.0 0.6 10.2 6.0 0.2 3504

177.8 222 89 5.9 0.0 00 305 00 27.9 0.0 478 661.2
3.8 445 5.9 356 0.0 2.3 724 00 00 00 457 34,2
140 127 25 0.0 00 29 127 00 00 00 207 141
00 M4 71 60 00 152 102 0.6 00 0.0 193 1424
89 60 00 00 00 127 29 00 00 00 51 2001

Z13

375.1

£96.0 647.3 1448 1514 33.0 1143 159.1 0.0 483 -24.2 267.6 26b4.8

Hean

21.3

CH8.0 539 121 0 126 2.8 8.8 13.3 .0 4.0 1.8 206 221.4

=T

1825.8

19664 1645.5 4824 289.6 716 474.9- 268.5 41.6  86.5  113.4 7847 7927.3

Ave,

35.1

37.8 36 9.3 5.6 1.4 3.0 5.2 6.8 - 1.7 21 148 - 44

Note
source

—" indicatea no data aveilable e ) .
* 3T and “Ave.” are numbers combined with data during 1911 to 1950 of the old station
LHDP/YAPDA, Reﬁort on the Heteghydrol ¥ of Baluchistan, UNDP-PAK/73/032, July 1980
HAPDA, Surface Hater Hydrology Pro;ectO% 970 - 1986 )



TABLE A-3.1.3(6) Kolpur

{ Un_iﬁ' :mm.)

Year  Jan Féb-Ma.iﬁApr_ May Jun Jul Aug Sep Oct Nov Dec Total

1911 134 64 8.9 15 00 0.0 00 267 00 53 6.8 38 3298
192 264 7.9 00 00 0.0 00 00 00 00 00 0.0 338 281
1913 %1 5.0 1 00 00 00 00 51 00 08 140 31 1962
191 132 W07 5 2.7 0.0 30 12 0.0 162 1204 86 71 5816
1915 252 7.9 114 432 00 00 00 00 00 00 00 0.0 8.7
1916 523 356 0.0 495 00 00 0.0 8.5 00 00 00 00 2179
1917 243 0.0 51.8 0.0 00 0.0 0.0 86 00 00 00 - 00 0.7
1M8 60 516 59 00 00 00 00 00 00 00 - 00 0.0 1065
19199 0.0 0.0 2.9 150 343 0.0 122 00 0.0 00 00 20.9 1.3
1920 135 257 00 00 212 2.9 00 00 00 0.0 00 206 149
1. 13 00 006 00 00 00 1.7 9 00 00 23 8.3 155
192 51.3 305 86 00 00 00 00 00 00 0.0 00 207 1181
193 198 1.8 46 1.0 00 00 00 .00 00 132 00 0.0 404
1924 - 55.6 6.0 13.0 353 00 00 00 00 439 00 0.0 1.3 261
1925 0.0 ‘330 127 00 0.0 00 9.9 0.0 00 36 00 00 i4.2
9% 2.4 3.5 101.6 58 41 00 00 00. 00 00 00 2.6 189.0
197 0.0 587 13 00 00 00 00 00 00 0.0 0.0 81 681
198 25.4 152 5.2 1.3 0.0 00 00 0.0 00 00 183 45 8.0
1929 29 2186 00 00 00 0.0 53 00 00 00 00 72 17.0
1930 229 00 00 10 000 1.3 M35 00 .00 00 0.0 00 1387
1931 5.8 4.7 895 00 51 00 00 00 00 00 00 13 108
19%2 0.0 17.8 196 00 0.0 0.0 739 155 00 00 00 2.9 M%7
1933 211 2.9 419 239 33 0.0 M0 40 0.0 0.0 00 0.0 172.1
193 13 0.0 281 107 0.6 8.1 0.0 A1 00 0.0 0.0 655 206.8

1 80.2 6645 5860 2140 740 150.3 495.7 3184 1201 1433 109.0 4538 4181.2

{ to be cont'd }



(eont'd) - - L { Unit : mm )

Year Jan Feb Mar Apr May Jun JI_J'] Aug Sep Oct Nov Dec Total

193 554 9.4 94 I 30 00 0O 0.0 00 00 00 0.0 183
19% 3.8 65.0 1.3 00 94 00 7.6 00 00 00 00 72 1913
1937 . 381 029 279 0.0 109 00 102 00 80 0.0 00 00 190.0
938 254 00 00 0.0 00 00 381 0.0 00 00 0.0 00 65
1939 119 635 94 10 00 00 0.0 0.0 0.0 0.0 00 24 189.2
190 391 406 254 2.1 00 00 406 00 00 03 00 00 1681
196 234 14.0 M7 12T WT 00 00 00 00 00 00 18 913
192 533 406 191 00 0.0 0.0 246 0.0 00 00 0.0 45 W22
943 1829 00 64 28 83 00 00 00 00 00 00 13 1967
1944 2098 130.8 686 9.7 &1 0.0 3.2 2009 00 00 05 L5 6621
5 813 00 00 00 10 00 191 00 00 00 00 0.0 1014
196 00 28 00 00 0.0 00 38 00 00 00 0.0 114 180
1947 40.6 381 2.8 124 43" 00 00 00 0.0 00 0.0 G4 1346
1918 0.0 191 835 0.0 43 0.0 00 1.4 0.0 080 00 231 1214
1949 127 50.8 1270 0.0 00 00 05 442 0.0 0.8 00 00 2052
1950 2.3 168 00 00 00 181 79 127 00 00 |

%2 8380 6754 4865 95.8 590 191 183.6 240.2 0.0 0.3 05 1647 2674.3

= T 1688.2 1339.9 W5 310.7 1330 169.4 679.3 558.6 120.1 143.6 109.5 '618.5 685%.5

Hean 42.2 335 26.8 7.8 3.3 4.2 1.0 1.0 3.0 3.6 2.8 5.9 1758

Hote —" indicates no data aveilable
Source : UNDP/HAPDA Repori on the Hydrometeorology of Balucmstan NDP- PAK/TS/OI&Z July 1980



TABLE A-3.1.3(7) Mangochar

2.8

: - R ( Unit : mm ) -
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
911 2.4 204 28 86 10 1.8 165 71 28 25 66 195 M0.1
12 254 24 08 00 00 00 00 00 00 00 00 17.0 906
913 33 24 47 00 00 15 25 51 0.0 254 940 203 232
014 3.6 8.3 79 168 41 0.0 2.9 08 08 27 RO 18 BT
1915 152 2.0 2.2 635 00 00 406 00 00 0.0 0.0 00 475
1916 419 251 246 7.9 0.0 0.0 307 328 00 00 00 81 1681
197 333 0.0 787 00 00 00 00 &1 10 00 00 160 13%.1
98 0.0 21 6.8 48 00 00 00 00 0.0 00 00 363 127.0
1919 262 325 M9 43 23 00 91 24 0.0 00 0.0 381 1498
9 130 0.4 2.7 64 00 00 0.0 00 00 0.0 00 25 620
@i 56 00 15 209 00 00 00 201 00 0.0 35 W1 1597
N2 21 180 W5 00 13 60 00 00 254 00 0.0 203 1046
1923 6.6 3.8 1.2 00 7.8 00 00 58 00 74 00 0.0 1267
924 3.0 38 00 33 00 06 00 00 181 00 102 313 101.2
19 1.0 1.0 18 0.0 00 2.9 528 00 00 00 00 00 85
1926 0.0 00 208 &6 1.0 00 00 08 24 00 00 33 5.9
197 00 18 00 00 00 00 45 00 00 00 25 343 &1
1928 191 236 201 1.3 0.0 00 00 124 71 00 152 00 98
1920 86 185 00 1.0 20 00 36 00 00 0.0 0.0 668 1325
193 640 5.2 152 5.7 0.0 00 262 00 0.0 0.0 00 00 1%3
1931 285 112.8 112 66 0.0 38 .00 00 00 00 0.0 64 1703
9% 1.4 91 %7 00 00 00 386 T 00 00 0.0 31 1346
1933 319 152 S.1 124 15 0.0 457 229 00 0.0 0.8 292 257
194 137 0.0 165 2.4 0.0 I8 0.0 445 0.0 0.0 0.0 427 160.6
1 5158 5084 277 2145 211 3127 195.5 816 78.0 195.8 5017 3263.6

{ to be cont’d )



.Ilnln :) ..

3~27

{-cont’d ) : R _ _ ( Unit :
Yar Jan Feb Mar. Apr May Jun Jul Aug Sep Oct Nov Dec Total
193 625 925 24 94 206 0.0 18 15 11 0.0 0.0 0.0 2328
19% 0.0 493 202 00 1.8 0.0 00 00 00 00 00 6.5 1583
197 7.8 500 3.8 0.0 27 00 2.2 00 0.0 00 00 89 1434
198 1107 511 71 213 00 0.0 798 81 00 0.0 00 69 285.0
1999 2.6 394 102 00 00 00 00 00 00 0.0 0.0 61 793
190 411 B8 22 33 33 00 00 00 00 00 00 0.0 1087
19t 30 30 7 12 00 00 0.0 00 0.0 80 00 00 369
92 9.2 3.3 348 305 00 00 00 00 00 00 00 B3 221
193 6.9 0.0 127 0.2 00 00 00 40 00 00 00 00 928
194 13.0 5.2 419 0.0 00 00 00 00 00 00 0.0 173 2294
195 64 00 00 00 00 00 284 00 00 00 00 00 348
196 00 00 900 00 00 00 00 00 00 00 00 775 7.5
W7 5.4 24 208 86 10 00 00 76 00 00 00 0.0 908
1948 254 9.4 0.0 00 00 00 00 00 00 00 0.0 196 844
99 81 00 0O 00 00 00 00 00 00 00 00 00 81
190 254 0.0 00 00 08 00 165 00 00 00 - - -
R 2 6125 4764 258.8 985 562 0.0 1537 322 11 00 00 2321 195
> 1 1183 9848 7855 313.0 1.3 50.8 5%6.4 227.7 887 78.0 195.8 733.8 51911
Wean 28.2 246 197 7.8 19 13 132 57 22 20 50 188 131
}S‘gﬁgge.é ﬂﬂﬁf’;ﬁagg&aﬁggoﬁg ggt;tihgvgitll?géagteomlogy of Baluchistan, UHDP—PAK/?&/%Z, July 1980



_3.1.5 DAILT MAXIMUM RAINFALL

TABLE A-3.1.4(1)Daily Maxinun Rainfall

( Unit : mm/day )

Quetta Kal-at
Year |{M.Berwery Sariab Spezand Kolpur . Kalat Mangochar
1891 - 20.% * * 30.5 40.6 *
1892 "37.3 - Tk * 30.5 20,3 ®
1893 36.1 R * 12.7 . 27.9 ok
1894 . °36.3 * * 48.3 - 101.6 *
1895 19.8 * * 27.17 50.8 *
1896 22.4 * * 26.7 50.8 *
1897 26.7 * * 19.8 16.0 *
1898 30.2 * * 24.8 18.6 *
1899 24.9 ® * 36.6 12.2 *
1900 35.1 20.8 * 71.1 26.4° *
1901 © 5.6 14,5 * 8.4 22.9 *
‘1902 . 22.1 10.2 LA 6.6 15.5 *
1903 40.6 21.6 27.7 20.3 23.4 *
1904) - 23.9 20.3 15.2 25,4 5.3 *
1905 34.0 25.9 76.2 45.7 41.1 *
1906 30.7 22.4 25.4 66.5 23.6 *
1907 "31.8 25.4 25.4 38.9 19.6 *
1908 29.2 25.4 50.8 25.9 19.1 *
1909 25.9 152.4 12.7 .38.6 24.1 *
1910 15.2 45.7 15.2 72.1 39.1 *
1911 37.1 27.9 19.1 34.5 28.9 *
1912 - . 34.0 50.8 76.2 28.4 15.2- *
1913 38.1 33.0 27.9 27,9 94.0Q 50.8
1914 24.1 24.1 17.8 76.2 48 .5 22.9
1915 16 .3 23.1 24.1 25.4 19.5 40.6
1916|- -  46.7 43.7 17.8 42.2 .24 .4 17.8
1917 hkk *k* * K K LE Kok kFk
1918 241 22.9 0 17.8 18.0 33.5 24.4
1919 19.86 46. 17 25.4 16.3 18.5 ©26.2
1920 18.56 3.8 17.8 27.9 11.7 12.7
1921 19.3 25,4 11.2 38.1 - 27.9 26.7
1922 139 25.4 12.4 36.2 14.0 25.4
1923 25.4 43,2 19.1 10.2 11.4 29.3
1924  26.2 76.2 35.6 51.8 59.2 170.2
1925 10.7 ag.1 5.1 53.3 32.2 50.8
1926 . 22.6 26.7 25.4 36.1 33.0 25.4
1927 14.2 19.1 i5.2 25.4 17.5 39.1
1928 | . 42.2 4£3.2 23.4 18.3 16.3 15.2
1929 27.9 30.5 21.1 76.2 27.7 25.4
1930 35.6 29.2 20.8 38.1 29,2 31.0
1931 25.7 . 53.3 20.3 38.1 43 .4 40.6
1932 36.3 25.4 15.2 30.5 27.9 25.4
1933 ©31.8 25.4 25.4 32.5 24.1 25.4
1934 55.1 54.6 25.4 63.5 23.1 38.1

( to be cont'd )



( cont'd )

Quetta . o Kalat
Year (M.Berwary Sariab = Spezand Kelpur Kalat = Mangochar
1935 33.0 24.6 20.8 36.8 . 45.7 . .25.1
1636 . 38.6 15.2 12.7 20.3 27.9 25,4
1937 33.3 25.4 27.9 25.4 26.4 22.9
1938 - 49.3 48.3 30.7 . 23.:6 38.6 ° 38.1
1939 37.1 22.9 25.4 . 24.4 - 37.6 17.8
1940} 45 .17 27.9 25.4 5 40,6 ©40.4 - 29.2
1941 24.1 30.5 33.0 17.8 17.0 13.2
1942 33.3 38.1 35.6 15.2 50.8 o 24.1
1943 26.7 17.8 38.1 76.2 36.8 S 14.0
1944 53.3 27.9 61.0 106.7 20.8 20.3
1945 29.2 12.7 35.6 27.9 '34.3 15.0
1946 25.4 12.7 12.7 6.4 33.3 77.5
1947 24.6 11.4 23.6 6.4 22.4 . 17.8
1948 . 18.0 25.4 50.8 19.1 46.5 15.7
1949 41.9 59.4 0.0 50.8 59,4 8.1
1950 40.86 16.5 2.3 23.1 68.6 17.8
1951 19.3 * ¥ * 27.9 *
1952 27.9 * _* * 24.9 %
1953 34.3 * * * 46,2 *
1954 48.5 * * * 46.0 *
1955 25.4 x * * 53.3 *
1956 '31.8 * * * 68.6 *
1957 27.17 * * * 23.1 *
1968  19.3 * ® * 33.0 *
1959 47.5 * & * 22.6 *
1960{ 37.3 * * * 25.7 *
1961 34.3 * * * 44.5 *
1962 15.7 * * ® 17.5 *
1963 16.0 * * * 10.9 *
1964 30.0 * * * 54.6 *
1965  25.4 * * * 18.8 *
1966 19.8 * * * '13.7 *
1967 42.9 * * * 38.6 *
1968  21.1 * * * 15.5. %*
1969 16.5 * * L 11.7 *
1970 15.2 * * ok * *
Note : "%" indicates no data available

Scurce : UNDP/WAPDA, Hydrometeorology of Baluchisfan.
UNDP-PAK/73/032, July 1980



" ( Unit : mﬁ/day )

Quetta Kalat
Year | Samungli . K.Kotwal Sariab Spezand Kalat
1970 * % * * *
1971 | . % 11.9 16.5 15.2 *
1972 | @ % ' 20.8 54.4 73.7 *
1973 | % - * * * Sk
1974 % _ * % * *
1975l % 0 45,0 * 13.0 &
1976 25.7 T 21.6 * * - 48.7
1977 | 26.8 36.8 * * &
1978 "45.6 30.7 * * 14.3
1979 61.7 24.9 * * 14.2
1980 34.7 31.2 * * 17.0
1981 42.0 - 32.5 * * *
1982 1 '69.0 42.2 * * ok
1983 102.0 27.7 * * *
1984 30.0 20.3 * * *
1985 75.0 24.6 * * 42 4
1986 % ~ 80.8. * * *
Note : "%" jpdicates no data available

Source : WAPDA, Surface Water Hydrology Project
Meteorolegical Department of Pakistan, Karachi

TABLE A-3.1.4(2) Storm Frequency Analysis -

( Unit : mm/day }-

Station Base Data Return Period in Year
Name Used - 5 10 20 50
Samungli 1976-1985(10) | 54.1 63.5 72.5

M.Berwary 1891-1970(80) | 36.7 42.7 48.5
‘ 1935-1970(36) | 38.2 44.5 50.4

 1935-1950(15) | 41.5 47.1 52.5 59.5
Sariab  1935-1950(15) | 35.3 42.8 50.0 59.3
Spezand - 1935-1950(15) | 38.8 46.9  54.7  64.7
Kolpur 1935-1950(15) | 50.8 65.7  80.0 98.5

Mangochar 1935-1950(15) | 35.1 44.1 52.8 64.1
Kalat  1935-1950(15) | 47.7 55.6 63.2 73.0

Saurce : UNDP/WAPDA, Report on the Hydrometeorclogy of Baluchistan
UNDP-PAK/73/032, July 1980
Meteorological Department,Karachi

3-30



{16unaieg L1100 18 S1SA[euy Aduanbasy w0 (LE°L'E-Y  9H4-

ARG WH

2as _ Ba1 BS 5 E
4 H
” T
L K m__ g.
IR o
P i W ] _ *
000 G4 VIBA GBET W i
bL000 08 MUIA PBET. , _ _
1000207 ¥Y3A £8ET 0o
[ 00089 ¥OIA Z86T 08
!0002ZP WYBA 1867 08,
§o00LvE ¥E3A 0BBT ov
FoooLTI9 SP3A BLET o
i 003 Sk MEZIA BLET 0z
., bogtez WOBA LLET 01
1 Q0L EZ HOIA ALET 3z "33 S
: 12ty Z.
P ABA/UN ABI/ZWW (8Y3AYL
— ; : n 2
o w
— | :
B f 5
i 1 W.
H 3
A L} gt
— e ey @z
: H !
Lo P
-t - a BS
i — a1
P & goz
i m
; |

gpa!

3-31

{ L 2 poidgd.u‘anaa




L D07 BT
Q0% a1
0T " 12
D06 "Zi
N0z BT

DOb "Cx

Q00 "0%
000 "3t
0oL ST
COE e

00E “Lg
S OOR LY

DOE BT
00L L
008 IE
CRCY SZ
003 "BY
0oL v
[olol A
GoE BT
009 t0p

OCE TR .

00081

Q08 *rZ -

GOy °SZ

o0z 8z

-0CE "ES
ocL 8z
- 00EEE
o0t vZ
QOL S
SOTTLE

- O0Z "B¥ .

_00E "£x
o9 ee
000 EE
‘00T "S5

008 "TE .

- Q0L "9E

0oL 8T -

AN

Adansag 93duny 1B SiSAjeuy Axuanbatd mioyg (2)e°Le-v oy
AHT /W
pas S 281 Bs B1
) - [ 3y
: , : : T T i T T T
3L oLrt 005 TSE Y934 0BT ! i ! oo
Wo3A SURT  C00B°LZ  ¥Y3A BZET | ! R
MyzA Basr | Q0ZCZY ¥g3A BZET ! i ! | o
WuIA LosT  C0ZTPT T H9EA T LZBT | m : R
H3IA mast . DO9TZZ WE3A 9Z6T ” i A
¥gIhs 5261 004 °CT YEIA 5267 ! : |
d3A PUBT Q07 92 ¥o3A_ FZET !
NggA ©o5T | 00P°GE UEIX £ZBT m
dYsA Zosl 0 O0L°ET HWAA ZZBY
¥y3as ragy - . Q0E'BT dUH3A TZET
WE3A 0851 0057871 HUZA 0ZET
Mg3A s56T -002761 HU3A BIET
8Y3A BEBT  001UPZ AY3A BIET
dg3A Ls57 - 00L°SP HUDA LIBT
UYL 9oy OOEST de3s 9167
¥y3A go51 - 00T PE YUIA SIBT
‘WEIA popT . Q0FUBE Y34 FIGT
¥E3IA £557  .000 PR YH3A S16T
¥uIA ZssT o OOT LE dWg3A ZIST
¥u3A 1887 - 00Z'S3 yE3A TIGT
NH3ZA OgEt . 005 °5Z ¥HSA OIST
¥e3s &pe7 002 8T ME3A SOBT
YYIA BrET 008 TR ¥4I 80BT
dy3A Lygyr O0LTOE ¥HIA LOBT
uuEA apgT 000 PE ¥Y3A .S05T
¥u3A Sppy 006 TEZ ¥g34 S0S87T
BY3A ppET.. 009 OF ¥U3A POBT
¥E3A£PET - 00T 'ZZ JEIA £06T
3L ZPeT - 00376 YGIA ZORT -
yuIZL TpeT 00T SR HWEIA TOBT
dEIA- OFsT DOBIPE uUD. 00T
T LYPaNTBERT. o OO O PHIA G5BT
S HE3A BEBT L 004792 ¥YIA BEST
"WEHA LEGT 00K '2ZZ YE3A LEBT
THY3A9£8T - Q0BIST HEIA 9B3T
L ¥E3A SEBT C COEISE HUBA CHET
CUYIA pERT Q0T "9SS WYL PBAT
C U MU3AEEBT  0DEULE - NUZA £651
Lo AY3IA ZERY 008702 - g3 ZREBT
HUBAIEET o .

21

82

a5
Pas
Baz

gpar -

{ L ) POi4sg uaniay

3-32



{BAR0Y 1]]1¥ 18 SIsAjeuy Aduenbosi mi0l8 (£)6°1 eV O

2Bs
L

ABO AWK

ge1

ar

D08 08
Eofel=1 v
GO "0z
Q0L "4E
QOZ "ev

Relel=Rls

QOZTE

008 T PE

QoL 108

Lo gg
S alol= Rl 4

oleToRd=t%

0080z

005 "1

AT~

Pl ko PN
=E=J= PN

=L =R
== P

LN

HdIA

f= e PN

CMBEAS
MEEA

=i P

CE3IA

HYIA
HEHIA
HWEAA

I

2867
SEGT
FEET
£8671
ZERT

IERT

08ET
BLET
SL6T
LLBT
SLET
SLET
ZLET

TL6T

—t ) - B il 1T
Ny e -
o
£

5

._
I

o
N
o
A
BRI

Py ! .

B
o

m T

. [ B

_ Lo

| L

m Lo

v m“

| o

o I

R

A
"AE 00T

o

i3
™

=)
o8 82
AT

:
|
L.

R

a8
05
QF
D
Q&
ot
i

(=)
{ABIAY

1. | S,

s S

]

21
ge
as

el
Bae-

auagi

{ 1 ) Poliag uaniey

3-33



00% "Gl
Lov ThiS
Qor 82
ooy " TT
Q42T
QLT
006 “LE
OGS LT
QQT "8L
[sle=le i
0B L2
005 TEZ
DOE "8%
QO "5Z
OOTTRY
[s10i=T ik
Q03 rS

Q0r "5Z .

- Q0P 52
- DOEES
81072 ¥4
005 'o0g
oo EY
DVITET
QDL 2T

ge14eg 1@ SisA|euy Auanbadd w1018 (B)E°L°€Y BI4

ABO/WH
BB2S 8a! Bs 81 5
i : ! 1 L
A 001 "8g MU3A SZ6T
MiEAA ODZ "SL BUHA PEET
HHDA o0L TER dUIA REGT
HEIA Q0% "SZ BUBA ZZHT
HYIA ok “5Z
HeIA sleis i
BHYRA 00L "SSP
WgEA 06 22
- HEFA 004 "EP
HE3A 00T *£Z
HEIA o0t ¥PE
HU3A Q00 'EE
HGHA Q0B ‘05
HE3ZA ST Q0B 'LZ
B -1 3= Y 0L "5
HPBA 00F "251
ay3s o0v "5Z
SMYRA 00r Sz
- BP3A 00P "Z2
c HYEA T 0055z
dd3A Q0E "CZ
- WEaA [ale1=Rad-d
L MHUBA .. 00201
ToME3A CLOs TRT
- YE3A 008 "0Z

AP L

a1

g2

BS
zel

- gag

aeB1

( 1 )} poldag udniay

3-34



puezadg e SisAjeuy Adtienbasd wiorg (S)e°Le-v 9l

Q0Z "ST
[S102 4
003 0%
009 e
Q0L "Z1
009 "sg
0o0 "3
Q0% "8E
008 "5
000 "£g

o0y "8Z°

00t 7Sz
0L "0%
008 *LZ
00LZT
008 '0F
O0¥ '6Z
Q0% "5z
00z 51
005702
Q0B '0Z
0071 *3Z
. Q0¥ "£Z
. O0Z ST
0OF "5Z

AB0/KWW
BES a1 Be Bl g
[ L 1 1 1
BE3A 05RT 0CT°'S | HUY3A SZBI
¥EIA BF&ET 003 °SE ¥H3IA #2571
WAL SPST 007 *87 WYEA EZ6T
ME3A LEBT 00p "ZT HY3A 2281
UPHA GPET 00Z*TT  Mu3A TZET
HYIA SRET 008 LT ¥Y3A 0257
AYRA  PFST ooP "GZ ¥43A BIST
HPDA  CFET QO34T HJIA BIST .
HEEALZEET 00841 Y34 LIET .
HH3A TPET Q0T "vZ g3l 89I61T .
¥Y3A OFBT 008 "4 ~HU3A SIET .
HI3A BEGT 005722 HE3IA FIET .
NE3IA BEST o0Z 94 HY3A £3I67 .
HY3A LEET 00761 HUIL ZIBT :
MYIA STET 00Z St HYBA IIBT R
HYEA GgsT 0 00L 1 HY3A OIBY :
¥Y3A pEsT - 00870S HUIA BOST .*
¥u34 £eeT Q0P 'SE - ¥Y3A BOST K
HEBA ZEET [ele] o4 sHIAA LOBT N
yH3A IEET 00z "3L dE3A 9061
¥E3A OLBT 00Z '51 HYU3A SOBT 7
¥Y3ZA BZET 0044z HYIA POBT i
Y34 2251 LE
HH3A . LZET AP :
¥Y3A 9251

AT

at

ge

Bas

ae1
naea

BBa!l

polJdsd udniay

)

i

¢

3-35



andjoy 78 SisAjewy AJuanbasd RI01S (9)g "L c-y

913
AT /WU
BiEs 515 as (%) S
1 . i - 1 ¥
1T 00BLZ BH3A 0ZBT | | _ A
QY 0 3T Q0E 9T BEIA 5167 ' ; [ . _ Co |
0T 6T L1 00081 ¥g3A 8167 | : ” _ Ly |
oot "9 BE 00ZZP BUIA LIBT : : : I A ;
aoP g 53 00FSZ qE3A 9161 i . ol !
QOB "LZ 51 00z 9L UY3A SIBT ; : N !
00L "207T BT 00B ‘L2 HdsA PIET : : i R B !
0O0Z "9 51 00F°8Z wWE3A £I5T ! . o :
o0z "51 : B1 - 005°PS dyaA ZIET ; : i i
DUB LT MH3A IVBT 00T UZ4 HYEA TIST ; : , P i
003 "0y MgzA OpeT . 009°8R P34 0IET ' . = i
00 “BE ME3A 5857 008 "SZ ME3A BOST ! L !
0992z yYIA 8E6T. 006 'EE HYU3A BOGT ; S o |
00t 'SZ ddHA LLET - 005733 HUBA LOST : jolo fo
00 0% dEIA GELET - 00LSP HUIA S08T P v i
Q0B T9E - MUSA SEET 00F 'GZ H3A. SOST . : . ”
005 ey P3N PEET ¢ .00L0Z yyaA POST : i ; ! :
005" ZE MEBA £EBT ) 00979 UHIA 08T W _ ‘ ! !
“005 T0E WYIA ZEET | OO 'S HUDA ZOBT ” : : i
001 8E dg3s 18T 00T TA ¥u3A TORT ! | ; :
007 *8g WY3A DEET 008 °ER #93L 0081 _ I R R N S
00Z a3y, HNHTA 6ZET . 008 FT HH3A BEBT : “ D B I
Q0L 8T MUBDA BZET ¢ 00B°6T HUIA SEET —— oo ! ]
O0¥ "5z | WA 22BT. OCL 9T - HYIA LEAT 25738t Q085 : e -4
00T es ¥U3A GZET. Q0L 'L MUDIA SEST BOCGTT Q0¥ w c
QOE LG ¥Y3A SZET Q0L “Bv HP3A SBET o i “, s
00B°TS  ¥d3A $ZEY  00L°Z1 . ¥YBA PEST 1G0T oot A, c 3
00Z "07 YURA £ZST 005 0% duAA SBST FROOT 0 M 1
o0z "9z MuYzA ZZET 005 0% 697 1€ ' TE 6o | o
00T "8¢ qPaA IZBT =k = ! a1 e
: AT LM . TECLR D o
M 8L 0L m gz O
11 "% Qe ' -
LETTY o1 ac -
: “ LE B 5 W ~
; Z1 08 z ; agl
: AETAWIW (NEEAYL aaz

gpal

3=36



1ejey e sisAjeuy Acuenbady mi01S (£)€°L°¢-¥  OId

Bgc
ey

AP WM. :
2a1 as [
] | 1
0oL Q0LSY . uEEA GEET €O "B PEERERAT-Y: b
oG ST 0071 '£Z WUBA - PEET Q01 vz YFA OTBT 4
QO Ei O0TPT - UREA-LEET 00T'ET . ¥UIA EOST I
P 0oL TET COB "L4Z U334 ZEBT Q03 "BT HUZA BSOS P
T Q0B CEY QOF ‘EP  WHIATEST 003"z TETA LOBT P
= AT 00Z "5Z wyaA oger  ODTUIP VEIA 3051 I
Y008 0T 3 Q0L "LZ uyZA Bzay  UOE'S VYA BOET oot
Po00% AT MEaA Zust | O0E'ST ¥93a Bzey | O0F'EZ MWL pOBT S :
Q0% "y MUPHA TEET  OOS LY uBEA LZET . d R i
00¢ "G MEEA OG0 CO00TEE - ¥p3aA 9Z61 i ! S |
00% 7.7 FLET  00Z'ZE L uUBA SZET : U
000 "xx MEA, FS5T Q0ZTHZ . UYBA pZRY : 09 "B Q0T
00T €2 MU3A- LEGT - Q0P T1 du3A EZEY W SE Qs 05
00389 - ¥E3IA 98BI 000 F1 yYIA ZTZET : A - s
00E *§15 3L SEET C06AZ dw3A TZET , SET 0%
000 9% pu3 weRp - 004°TT - -¥Y3A 0ZBF : OF "G O
ooz aF - uB3IA £56i | CG0S°8T dH3A 6157 : T8y o
006 ‘bz wy3u zosT COS'EE  HU3A BI&T : & 0L OF
L O08LT WuEA 1Rt OC0FTPE 8E3A LTST w oy
L0098 “NyEs ospr 908°51 MYAA ITBT ! 50
- Q0FBD - MEIA BEFEL Q08 "B g¥3aA SI6T - A
© pogtar  C ¥u3A opel 000 °PE VPIA PTET f BN
. coprzE HEIA LEBT wmm”ww .MMWH mMmM , -
-~ 00£°£E | dWW3A SKET , B¢ HY3A 2381 - ro .
COS'PE-  2U3IA GPET : _ 4 i AR/ WM
008 "0z ¥E3A PRET 1 . , . : Pl
- 008'9E  ¥udA EFET W 008'S1  deHh £OBT .
008 08 HE3A ZPBT V GO6 "22 WERA ZORT
. 00CTLT uBBA TPSY ! (00FTEZ . NBEL 101
o] el 4 MEIA OPBT i 0QZET dY3A 00BT L
. 008LAE VY34 SEET | 00961 ¥34 6681 |
L 009°Bf Hy3A SE6T f 000 51T HWP3A BBST |
QoY 9z yE3IA LEET ﬂ 00805 HEA LBET .w;
005 'LZ, dE3A 9861 | 008 08 yU3A 968T
S L v 008 'T0%  WY3A S8BT
| 005 "LZ yEas FBRT
- - - : 00f '0Z y-UnA BB ) |
003 "0r HYIA ZBHIT | L
_ ABGAMW w : ;
} |

— aga2

- BEB1

{ L ) PO1a34 u4n3ey

3-37



Jeyoobuey 1B SisAjeuy Aousnbasy miols (8)e°L°e-¥ B

ABO/WW

i

BBS ga1 =1 at =1

T

P |
008747 - MMIA 051
00T 8 BHIA GBI
COL"ET WEUA 2PET
OO LY HUEA APET
GOZ LA BEAL SPST
GOC ST HHIA SFET
GOT "0Z  UMIA bIrST
QUOTET - WEIA frhT
‘BOTvZ - NBEA ZreT
Q0Z°ST - HYIA TET
00Z°BZ HMEA OFGT
008 LT BYBL EEBT
VOTUEE  NYIA 8CeT
008 "ZzZ - uEIA LEET

¢ OOV 'GZ - ¥WYDA IF6T

004°6Z  ®g3A SE8T

00188 . NYBA PEST
S00r tSZ . - EgIA SEST .
00 Sz u93h ZEET

008 "Op WETA-TEST .

000 °IE - Y34 OLRT \. SRR YT
‘DOP 'Sz NEEA 6251 Py Nr .T.u; n__umﬂ
OOZ ST - EY3A BI6T- . LA 1 S

00T ‘BE ¥EIA LZET \ i LETiEa 0
0OF'SZ  ¥EEA SZ61 A o ey .

- 008°08  UYBA SZET — 3 0B Oy
00Z"0LT - AE3A PZET \ OF P 08
- DOETRE JHE3A L EZET A o QT "9g Q&
00 *SZ - aeBA ZZEY éi v e S
00L’9Z  ¥b3A TZET ] LA O
00LTZT ¥UZA OZET LG O G
0Oz '3z - ¥YIA G161 o e -

S oov Pz HU3A SISY EIERr =
00821 © NP3 LIST A {agzAYL
009 0F | HE3A 2TRT
008°ZZ  WY3A SI6T
008 05 HHBA FIET \

ABQH

B1

Be

@s
aer
gge

geal

poidagd udniey

)

i

(

3-38



ANNUAL DROUGHT RAINFALL ANALYSIS

3.1.6

|| BuneS B12M) 18 SISA[RUY | [BJutey YBNOIG (1)Y°L'e-V OIS

Jdead ouw
. 2gas BE1 = BE
. 1 L
. L4 TZ0T elal=
/// gy ‘a0t a0z
Q0Z "01T Q0T
|9 TTT o]>
S UGTT ai=t
BLLTT oy
S £0TET og
G4 ezl 0z
/// S5°0PT 0T
. AT 99T =
//// 06552 z
/ sead ww {xead)y
CQT "as2 G857 o /
— 00227 FEET
Q0% '£58 867 .
- 008 "&PE 28671
I eTo]=Rd =174 T8ET
003 FrE oeest //
- 009 ZLY BLET
005 "8IL 2LET //
t~ 008 'BEZ LLBT
L 00Z '5%Z QLET /
S 000 TTLY LBl \
Jeasd uw
] | 1.

81
- B2

8z

- a|1

gaz

eBal

( L) POlasd uaniay

3«39



ek0y 1111 18 SISA[BUY | [BJUsRY 46RO (2)Y°L°S-Y B4

2eBs

Jrek uny o . .
Beal 22s 201 =] BE
1 L
A= S 10}
85 G 08
6Z "G5 0s
: Sp 09 ot
b "49 oL
BF ‘84 0z
15107 QT
0T 28T =
ag *20z z .
Jepad un {Ie94) L
£09 7022 ageT
M 005917 SEET
D0B"ZET raET ///r
- ODZ BPZ £a51
ODEZ "L9F FACI //f/
0Oy ZZZ 1857
Q0 "E¥Z 0B&T N
| 005 "9zZ BLET
T 00S "30Z LLET AN
ool =Ra=} ¥4 SLBT ™
- 000 TBEZ ZLET i~
L 000 0% TLBT ™.
SR - 1= WAL ]

a1
8e

Bs&
B&1
gaz2

gaal

( 1L ) Poidad uanzay

3-40



VOdVi/qel e 18 SISAjeuy |lejurey 1ubnodg (€)yL°e-y 914

BL-E-Pgghii
ZBs2 ees @az ag 52 51
i
1€ 'pE 001
N $1"BE 08
f 3308 0%
. 5498 ov
// S0 54 08
/é 8784 0z
Z4L'807 At
// 08 "EPT s
; B TTEZ z
v//‘ apad um (xedh) )
- N
0038 0ZT 3863 1N
oov .9 se6l .
~ Q0T 'Sgr PeET
003 'ZIE 86T .
- Q0P "59v Zo67T h
003 'BEZ T86T ///f
L 00Z "0z 0861 4
008 "LBZ BLET .
" 00 "£ag BLET ///. .
- Q04 "£EZ LLBT TR
COL "BLZ 9LET
- 000 Sz SLET 7
- 00T "BEE ZLBT -
0CT 18 1461 ~_
ﬁ e u
i i HEl

@t
a2

Bs
pal
2Bz

geg1

( 1L ) PUOid3ad udniay

3-41



(2)0E1ES 1 SiSA[RUy | {BJUTER JUBN0I0 (§)y L6V 93

HEIAAWH
pes Bal gs art g E
T T T .
009 0ZT - HWUAA £95% 0QS "S4T YU owma_
oor LS L8N ZTO6T Q09 *3b2 HEIA GEBT
00T "SET . HE3A T196% .| . OCLSOZ  UW3A 8E6T
Q0T "2IE  MUIA 0YET 001 '62Z%  HUIA LEBT.
H ©00P53F - NYIA BSGT 00T T4 dU3A DEGT
003°66Z  HudA BSET 005 °EBY  MUIA S£67
00Z'S0Z.  Wu3A LEET 0U9°GST  YUDA PEGT
00B°LBZ  Hu3A 9561 00P *£97 . ¥E3A E£ET
OOP *£5E  WedA SS6T 006 "SET  UUIA ZEBT
0OL EEZ  muIA pSET | 008°'GZZ © HUIA TEST
004L°BLZ = wd3h E£GBT 005 ¥ET  NUIA OEBT
GC0'SLZ  ¥U3A zZSeT | Q0Z'00T  ¥¢BA 6Z6Y
001 SEE - “HE3A ISET 008 SLT - ¥YIA B2ZET ‘ez 001
001°18 . uUBA 0861 .| O0C9°BZI. dE3A 4ZBT Le bz P
00D 'EET  BUDA GPET | OOL'PIZ  dUSA 9Z6T o8zt héd
. OOE'Ziz - WoIA Ev6Y | 000°SZY  we3k szey 29, oo
00T LZT  mU3A LpET | O0B9EE - MuIA PIET 8er
OOE'SE - NS4 SpET | G0GLLT  ¥U3A £26T Lo'eb o
O0T'OL = NUBA SvET | OOS'ES - MuBA 2261 - Fo.4% o3
00C "BSZ - dY3L PPET | 009°1S UP3A TZET mw.ﬂoﬂ e
‘Q0B°TH  .HUIA EVET | OOB'E HU3A 0ZGT o6 991 3
00B 2T .UY3A ZvGl | 00979ZT  MUBA STBT woBAs (NUBA)L
0B £8 - dUEA TPET | 00Z'82% - uu3. BIST
O0S°SBT - WUDA LIGT 2
00Z "B&T  NYTA STGT
" 005881 WoBA SIGT
0OB'E3Z  HYIA IS
OOLZET  HU3A £I6T £
i OOE TPz MY3A Z16%
i -009'5Z1  ¥Y3AA TI6T c
I HERA
g1
P p— ity o i 4 e Pt 8111t N N
: / st urmeremsf o] m m
_.,l.l T TR L LT " pa—- — n“ H
T L HT T S S [ N e NN FUE ST WU S

( L ) porusd uaniay

3-42



puezadg e SisAjeuy |[BJulEy 14Bn0Jq (S)y L e-y B3

BEsz

Jeak w , :
Bas Bse . @s g2 51
E - 1
ZB "L 00T
A TBE 08
[ 05
N 04SP op -
N 56 "3P og
85 'vS 0z
ST "89 Q7.
// £Z 16 S
. : £9 247 z
/// deeduw (TIRBAR) )
003 "Z0Z 98ET _
00F 2Pl 58617 /y/
- 00% "HIT 86T N
B tor Al Tl CEET ////
| _..00Z 739 Z867 :
0O "05E TEET ///
|- 009487 08571 N
009 ‘#0Z E451 N
- 00£ "007T BLBT N
009y LABT
. 00Z 28T FLET N
00T "$§ 1467 N
e L wn //.
| 1 N

g1

B2

as
Bga1
gaz2

2891

( L ) POLaad uaniay

3-43



(5Z61 1da0xo)puezads e SisAjeuy |lejuiey ybnoag (9)¥°1°e-v  9Id

BBS

“eal ww .
ger Bs BI 5
. D00 'PET BPET
000 12 aret
! 000 "LOT LBl
000 B2 Sp61
000 "L8T &FET
000 822 rrET
000 28T Er61
000 "LZT ZrET
000 *Z0% TPET
- 000 697 oreT
.00C *8sz . BEBT
000 P22 2ca7
000 " L6 LEBT .
200 ‘B 86T v "FE C oot
000 'zZrt =54 £6 98 o8
G001t " rEET Zrzr 0%
000 ‘BE CEGT vE 'SP op
00D 8L ZE6% gz '6p og
000 '66 TEBT 65 'S8 oz
- 0e0op 0E6T §L'83 ot
- Q00 '807 BZBT £E6'98 S
€00 'Z57 BIET 83627 z
0OC "S0T LZET 1wal uw (XRDAYL
000 08T SZ6T
000 'POZ rZBY
005 "OLT £ZE1
000 "85 ZZET
000 ‘POT 1261
000 "8 0Z6T
000 ‘0L 8167
000 ragt . 8187
000 83T L1867
000 E0T S16%
S 000207 4)
000 ‘4T rI67
000 '587 £167
000 ‘922 7167
0002 3181
B3 d s

a1

aa

ac

(51281
pa2

apel

( 1 ) pojdeg uinjey

3-44




B[Ry 1R sisAieuy {fejutey jubnoig {(2)p'L-g-v

Vid

BBt

ga1 BS a1 &
A T w AL oo ..nm._‘_“ oot
e oglam g
000 'F1 BLET .f 000’LET ‘EPET
Q00 EZT ‘Begy | 000882 ZrsT
~000."8ST . 8LEp | 0007 761
BO0-LE ‘esey | 000197 aveET
000 LT gagy | 000'TLZ BEET
‘000221 geBT |, QY0 TIE 26
000 *287 gggy 't 9007722 CLEst
- 000 ‘512 .pagT | Q00’02 g8
000" TL £og? 000 'r22Z GTBT
000928 , ‘Tagp | ©00'L671 vEET
o000 "Z81 0961 GO0 BT EEBT
200'5PE . Bgay [ 000281 ZEET .
8003981 w BSET 000 63T LIE6T £5 .OM 00T
000 '16Z Lges | 900857 0Z6% 55 '2E 08
©00 197 gget | |--000 58T 5Z6Y 98 oy og
000 *S5T gsgy, | 000 PIT gzs1 19 .mv or.
000 Iz pgeT | 000 °EPT LZET e7°08 os
000 SET £E6T Q007912 -rachd 16788 0z
heo gy zesy | ©00°POY 5Z6t L5 "Ll o1
Q00 0SP 0851 Q00 'E£5Z vZ51 mt..vo T =}
o0 OPE “Epey | 000'9ZT £Z51T 180t z
000 '062Z ewgT | 000F% - zZet weadouws (TRBLYL
000 P gy | 000 EPT 1Z61
000 501 . @pET -000°FS 026t
£ D Q00 'S2% BI6T
000 *80T B8IET
000 CLrT LIBT
000 "TAT 9161
000 "Z8 SI6T
co0 "L1E #1681
000 "£8E £I8T
00C "TET Zi8T
000 P12 1181
4 agad s uw
L T,
!
! ! .
~ _ o

a1

ag

as

2a1
age

Rraal

( L ) POjJ4Bd Uanyny

3~45



B119nQ 12 SISA|euy fiejuiey ybnosg (8)y'L'g-¥  9I4

2Ees
I

smak  uw
2381 BRe gBv asg RE
1 1
| |
N SE 88 00T
11706 08
H PL LB jol=]
000 '8t2 491 SER} ar
o0 " BLE rEBT CSFTL0T ot
00Q "Z1Z ePET 05°317 oz
000 "€8Z ZreT ZBI8ET ov
: 000 “58 1 CTPBT £ E8T S
000 ‘482 881 000 082 ors1 P 18T Z
000511 »B5T 000 "Set 5261 sesd um { TRDA) L
1. .000 965 2881 . 000'Z9Z .- BEBT :
" 000 "SPE Z851 000 *1£Z TLDBT
000 ‘9T TE5T 000 LT o887
000 582 0851 ooe-som ‘BEGT
TT000 BRE BLET 000922 . BT
000 "LIR 8L6T . . po0'zGZ + CEERT
000 '0rZ LLET 0G0 ‘957 © O ZRET
000 ‘228 SLGT 000 ‘BLZ 1E6T
000 867 £587 000" zre 0RET
Q00822 L9BT 000 "00Z . BZBT
QOO0 TwT 4951 D00 'BZZ ' 8zeT
0007992 S85T 000" LET L2681
000 "8E1 2367 000 382 9z87
000 yOZ - 13E1 000 "Zo1 5Z67
000 *89% 96T 000 *LLE rZ51
000 "E0OP EE8T 000 S8 T 6T ¥
000 28T 8567 oceTIET zzeY
Q00 "L8T 3667 000 181 12871
1000291 56T 000971 [
. 00O "LEZ vS61 Q00 °Z1% 5167
. 000 'S8T - CSET ° 000 ifZ 15T .
000081 - 2861 000 *1ZZ LIBT .
000182 IS8T oop's1Z 3767
006532 0561 000°z11 S18% N
000802, 66T . . 000 'zoe PIGT b Y
1 1000087 8v61 oo ZrZ £78T N
000" L0Z - LPET 000 "LeT EAT-A
000731, BT 000791C 1163 //
’ " : m iE -2 W ] /
{ L1 2

g1

g2

Bs

aa1
paz

2ge1

{ L ) polaagd udniey

346



Jey206uoH 18 SISAjRUY | |eJuley 14onosqd (6)v°L°¢-¥ 9l

JBOA W
gea1 ags ga1 gas BE
Y . _ LY
% _

o000 ‘ra arst

000 15 LPET

000 4L areT xe

000 “EF svel P e

00062Z PPET .

. 08 'eg oS

000 £ £PBT oL 15 o

000 °2ZZ ZPET o6 0 e

000 "LE 1PET 310 oz

000 °Z8 OvET .

£€ 9 o1

008 "5 6E6T 56 28 a

oom.mmm mmmﬁ . 1TpZT z

CoG "EPT L

660 - TrT orET : seadowu (TRDL)L

000 *572 SEBT

000’18 PEET )

060912 £5ET

000521 ZEET h

000 0Lt T1EBT N

CO09ET 0SB -

000 ‘28T 6263 3

000 "E6 8ZET. :

000 'S8 LEEY

000 '¢a azZET N

000 E8 SZ5T
000101 #ZET /»

0a0 "LZ% £263% o

000 "50T 2Z6BT .///

000 *09T 1267 e

000 23 0ZBT . N

000081 516T )

000 L2t - BIBT : 7//
- 00075ET LIE7T J
7 000°BST 2161 . .

000 "8¥% STI6T

000" 18T rI6T

Q00 "£ZTZ £161

00015 .. Z18T - ‘ ////

000 "0r? TIET d

Jea L uy

g1
g2

as
va1
enz

gaal

pojJad LJanisy

)

1l

3-47



3.1.7

SNOWFALL

TABLE A-3.1.5  Snowfall Frequency Analysis
o ' { Unit : times )
Station Data used Dec. Nov. Jan. Feb. Mar. Year
Xalat  1953-1975 0.0 0.2 0.2 0.1 0.0 0.5
M.Berwary 1953-1975 0.2 0.7 0.7 1.5 0.8 3.4
Samungli 1969-1975 0.1 0.3 . 0.3 4.0 1.0 4.0
Source : UNDP/WAPDA, Report on the Hydrometeorology of

Baluchistan,UNDP-PAK/73/032, July 13980



CORELATION OF RAINFALL
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5.1.9 SO1L SURVEY

(1) Quetta Area

1) Introduction

A semi detailed type of soll survey In four patches of
land denoted as QT-A, QT-C, QT-D and QT-E Area was
conducted in‘QuettéIValiéy in accordance with.the
instructidns issued by JICA Study Team in ordér_to
aséess their potential for irrigated agricdlture, These
patghés df land were singled out by JICA as promising
groundwater zones after heliborne gamma ray spectro
prospecting éurvéy. Soll survéy was conducted by
excavating plts upto'150 cm depth and collecting soll
samples from different horizons. Moreover some auger
holes were also made near the surveyed tracts so that

surrounding solls ﬁay also be identified.

In all 7 plts were sampled and 30 soll samples collected
which were then subjected to various tests in the

Witer & Soll Laboratory such as saturation percentége,
pH,'ECe, CaiMg, Né, €03, CL, S804, Specific gravity and
porosity, etc.

Keeping in view fleld observations as well as the

laboratory data, the area was classified into different
land capability classes and soil series. The method of
classification is the same as used by the U.8. Bureau of
Reclémation except some nodificarions made according to

the local conditions.

The total area of the four patches amounts to 1,337

hectares.



2) land Classification

Based upon the fleld obgervations and the chemical
"analysis data, the area surveyed was classified into
five land classes according to the degree of suitabiiity
for irrigated agriculture., Class-I land 18 most
suitable for agriculture as no physical or chemical
limitation is present in this land: Lands falling in
Class-IT to IV are handicapped by minor to moderate
limitations of relilef, erosion and varying quantitiés of
grit and gravel. Class-V 1ia Infested with gravels and
boulders and hence not suiltable for agriculture, It may
be used for grazing or afforestation. A detalled
déscription of different land classes, their location

and extent is gilven below:
a. Class—I: Good Arable Land

These lands are level to nearly level, deep, well
drained and free from any physical or chemical
limitations. All types of climatically suilted crops
may be grown here. The fertility of these lands may
be maintained by using ordinary form management
practices. At present these lands are dry cropped
-and whenever enough precipitation occurs wheat,

maize, melons and cumin, ete. are grown here,

Class-1 1ands'are located around Killi Karim Dad in

QT—h Area and between the villages Sherdil and Rasul
Bakhsh in QT-E Area, The area of these two patches

has been computed as 310 and 78 hectares

respectively.
b, Class-II: Fairly Good Arable Laad

Clags-11 lands were encountered in QT-E and QT-F
Areas. These are naturally handicapped by umeven
and undulating surface relief. Thedge lands are also
deep, well drained, free from excessive salts and

rossess good water holding capacity.
3-51



S1ight to moderate reclamation measures such as

 leve1ling, hﬁlldozing and a little cut and fil11

shall make then behave aa Clags~I-lands. These
lands have been marked as IIu on the map. their

combined area amounts to 366 hectares.
Class-III: Falr Arable Land

One patch of Class~III has been found between the
road and the rallway line in QT-D Aréa, This has

.been marked as IIIu which indicatés that the land

patch is;limitéd by strongly uneven surface rellef.
Extensive bulldozing and levelling shall be needed
to bring this patch under. economically feasible

agriculture. The area of IIIu has been calculated

ags 101 hectares.
Class-IV: Limited Arable Land
These lands have a little potential for irrigated

agriculture as they are so severely l1imited by more

than one hazards that their use presently is not

. economically possible. They‘have severe erosion

hazard, very irregdlar.local relief and shallow soil
depth underlain by gravel., One patch of Class-IV
1and has been delineated as IVgZ on both sides of
metailed road 1in QT-D Area. At present 35 to 60

percent land surface is covered with grit and

'gravel. I1f water 1s made available'the.land may be

used for growing of orchards after applying
reclamation measures, Total area of the patch is

109 hectares.

Class-V: Tentatively Non—Arable T.and

This class of land is not sultable for agriculture

due to the presence of permanent.limitations such as

60 to 90 percent gravels and boulders, deep ravines



"and nullahs and excessive slopes. However the land
may be utilized for grazing, forestry and woodland,

etc.

The whole of QT-C Area has been classified as Vg3.
It 1s already part of Hazargan]i National Park where
the Forest Department is busy in'growing conlfer
trees.  Total area of QT-C is 373 hectares. 1If
" tubewells are Installed in this area, Hazarganjii
National.Park may be benefitted from them,

3) Solls

The soils of the area have been formed from the alluvium
derived from the surrbunding Chiltan énd Murdar ranges
'éonsiSting mdstly'of_limestone'and shale. The soils are
‘homogenised and 1nherentiy productive. These are well
drained permeable and slightly to strongly calcareous.
The soils of the valley floor are deep, have good
productive potential and all sorts of climatically
adaptable cropé may be raised here. The soils of
piedmont plain are generally gravelly and various
quantities of grit and gravel occur on the surface as

well as in the profile.

The surface solls are mostly medium textured but QT-D &
QT-E Areas also contain CL and SiCL on the surface, at
some places. The colour of the surface soil varies from
10 YR 6/3 pale brown to 19 YR 7/3 very pale brown.
Thege are friable When'ﬁoist and slightly hard when
dry. The structure of the solils is predominantly
massive. However weak sub-angular blocky structure is
‘also found. Medium and finé_roots are frequent, Many
large and fine pores aré present in the surface layer.
.Insect'action is also visible. The horizon boundaries
are mOstiy diffused. pH of the surface soils varles
from 7.8 to'8;3. |



“The subsoils consist of L and SiL except in QT-D area
where CL and SiCL is dominant in the subsoll, The
colour of the subsoils ranges from 10 YR 5/6 yellowish
brown to 10 YR 7/3 very pale btqwﬁ; ~The solls are
friable when moist and slightiy'hard_td hard when dry.
Massive structure is dominant but in QT-D Area

" sub-angular blocky structure is found in subsoil. Many
lafgé,'mediﬁﬁ'and fine roots and pores are present just
below the surface layer. 'The'Intensity.decreaaes as the
depth increases with the result that roots almost
disappear after the depth of 90 cn and only micropores
exist. Boundaries between different layers are
diffused. The subsoils are élightly to strongly
‘calcareous. They do not have any définite zone of lime
-accumulétion'but a few finé soft lime nodules are found
scattered in the subsoll. Due to high'lime content the
soils are very hard when dry due to the cementing effect

of lime but they are soft and friable when moist.

In the Quetta Area 30 soil samples were collected from 7

pits and analysed in the water and soll laboratory.

The laboratory data shows that the electrical
conductivity of the soll samples ranges from 0.43 to
3.3 nillimhos/cem at 25°C and pH ranges from 7.7 to B.4.
The sodium adsorption ratio (SAR) of the soil samples

was computed from the formula

‘Na

[Ca + g
5

Its values range from 2.0 to 1.4, The values of EC , pH

SAR =

and'SAR'indicate that the area Surveyed has no salinity
or sodiclty probleﬁ; The soll samples were also
‘subjected to speéific gravity and porosity tests.
Laboratory data indicates that the values of specific
gravity range from 2.14 to 2.47 and thliose of porosity
fluctuate between 32 and 45%.
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Keeping in view the physical and chemical properties of
the_sbils,_the area ﬁas classified-ihto Tirkha,'Badénzai
and Pshé_Sefies. ThéSe $e:i¢a_weré at fir9t=identif1ed
in Qila.Saiﬁﬁlléh‘érea.of'Béluchistan.‘ On the soll
classification map,'these serie8 have been denoted as 3,
4 and 5. The second figure in the classification |

indicates the texture of the surface soil.

A detailed description of the above named soll series is

as follows:

TORAK SOII SERIES

Torak soils are level to néarly level, moderately coarse
in texture and_foﬁnd in valley‘fioor. These are deep,
well drained and highly .calcareous tﬁroughout their
depth.

The surface solls to an average depth of 7 inches
conslist of 1ight browanish grey sandy loam, friable and
massive in structure. Very fine and medium roots and

.pores are present.

The subsoils from 18-112 cm (7-44 inches) consist of
'light olive grey sandy loan, interlayered loam or silt
loam also occur at places. The soils are friable,
massive and'highiy calcareous. A few fine roots and

pores are visible.

Solls from 112-183 cm (44472 inches) comprise fine sandy
loam, 1ighf grey to light olive grey in colour, friable
and massive in structure. Krotovinas and fine decayed

roots are visible.

Torak soilslaqe sometimes‘marked with slight topography
which can be removed by levelling the land. A repre-
sentative soil profile which was exposed near Torak

Killi in the Quetta Valley is described below.
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0~ 18

em light brownish grey (2.5 Y 6/2) dry, greylsh

" brown (2.5 Y 5/2) moist, sandy loam, friable

18 - 36

36 - 51

51 ~ 112

112-168

moist, massive very fine and medium roots, very
fine and medium pores, strongly calcareous
d1iffused horizon boundary, mo colour with
phenolphthalein, pH 8.2.

cm olive grey (5 Y 6/2) dry, olive grey
(5 Y 5/2) moist sandy loam, friable, massive, a
few fine and medium roots, a few fine and

medium pores, stromgly calcareous, diffused

- horizon boundary, no colour with

phenolphthaleln, pH 8.1.

en I1ight olive grey (5 Y 6/2) dry, olive grey
(5 Y'5/2)'moist sandy loam, friable, massive, a
few fine and medium foots, a few fine and
medium pores, strongly calcareous, diffused

horizon boundary, no colour with

- phenolphthalein, pH 8.1.

cm 1ight olive grey (5 Y 6/2) dry, olive grey
(5 Y 5/2) moist, sandy loam, yellow mottles,
friable nassive, a few fine roots, a few fine
and nedium'pores, strongly calcareous diffused
horizon boundary, slight colour with
phenolphthalein; pH 8.1.

cm iight grey (5 Y 7/2) dry, 1light olive grey
(5 Y'6/2) moist, fine gsandy loam/silt loam
1ight brownish (10 Y 6/4) mottles, friable,
weak sub—-angular blocky structure, a few fine
decayed roots, a few fine pores, krotovinas,
strongly calcareoué, slight colour with
phenolphthalein, pH 8.2.



168-183 cm, light olive grey (5 Y 8/2) molst, fine sand
1oam, brown mottles (10 YR 5/4 & 5/6) friable,
massive, a few vaery fine roots, a few fine
pores, strongly calcareous, slight colour with
phéﬁbiphthaléin, pH 8.2.

TIRKHA SOIL SERTES

Tirkha'soils are level to nearly level, medium in
texture and developed in valley floor. These are deep
and low in-organic matter contenf. The soills are highly
calcareous. They are located in the south of Tirkha

viilége.

The surface soils to an average depth of ten inches
congist of pale olive loam, hard dry, frilable moist.
‘Many fine roots and many large, medium and fine pores

are present. Insect action and krotovinas are also
vigible. The subsolls from 25-137 cm (10-54 inches)
consist of pale yellow to pale olive, friable massive
silt'loam. Medium and fine roots and pores are
visible, The soil from 137-183 cm (54-72 inches)
comprises pale yellow to pale olive loam, friable and
massive. A few fine roots and many fine pores are

present.

Tirkha solls are free from all limitations except slight
salinity at certain places which can be leached with
first few irrigations.

The soil profiie of a representative member of the

gerles 1s discussed below.

0 - 25 cm, pale yellow (5 Y 7/3) dry, pale olive
(5 Y 6/3) moist ioam, hard dry friable moist,
massive, many fine roots many large, medium and
fine pores, Insect actlom, kropovinas strongly
calcareous, no kankars, clear horizon boundary,

no colour with phenolphthalein, pH 8.2.
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25 - 64 cm, paie yellow (5 Y 7/3) dry, pale olive
(5 Y 6/3) moist, silt loam, friable, moist,
massive, a few medlum and many fine roots, many
large, medium and fine pores, insect action,
krotovinas, strongly calcareous, no kankars,
clear horizon boundary no colour with
phenolphthalein, pH 8.1.

64 — 137 cm, pale yellow fS_Y'?/B) dry, pale olive
{5 f.6/3) moist, silt loam, friable moist,
magsive, a few fine roots, a few medium and
many fiﬁe pores, no insect action and no
krotovinas, strongly calcareous, no kankars,
diffused_horizoﬁ boundary no colour with

‘phenolphthalein, ph 8.0.

137-183 cm, pale yellow (5 Y 7/3) dry, pale olive
(5 Y 6/3) moist ioam, friable, massive, a few
fine roots, micropores, no kankar, slight
colour with phenolphthalein, ph 8.2.

BADENZAIL S0QIL SERIES

Badenzai soils are level to nearly level, developed in
valley floor. These are moderately fine in the upper
subsoil and medium texture in the lower subseil. These

.are located in Badenzal area.

The surface soils to average depth of 15 cm (6 inches)
conslst of very pale broﬁn'to,yellowish brown loam or
silt loam, slightly hard dry and friable molst. A few
medivn and fine roots are pregent. Many medium and fine
pores are visible. Insect action 1s also noticed,

These possess a weak platy satructure.



The upper subsolls consist of:lightﬁyeilowish brown to
dark brown clay loam. - It is hard dry and firm moist. A
few 1afge_and many, medium and fine roots and pdres are
present. . Insect action is also visible., These have

weak sub~angular blocky structure.

The lower subsoils mostly consist of loam.or fine sandy
loam having very pale brown to dark brownfcdlour. These
are slightly hard when dry and friable when moist. Fine
roots and micropores.are present. The structure is

massive.

Badenzal soills have slight salinity and erosional
problems which can easily be removed. A representative
profile 1s described below.

0 - 15 cm very pale brown (10.YR 7/4) dry, yellowish
brown (10 YR 5/4) moist, loam, slightly hard,
dry, friable moist, platy structure, a few
mnedium and fime roots, maﬂy medium and fine

. pores, .ingect action, strongly calcareous,
diffused horiéon boundary, no colour with
phenolphthalein, pH 8.0.

15 ~ 43 em light yéllowiéh_brown (10 YR 6/4) dry, dark
yellowish brown (10 YR 4/4) moist, clay loanm,
hard dry, sticky wet, weak sub—angular blocky
structure, a few large, a few medium and many
fine decayed roots. A few large and many
medium and fine pores, insect action, strongly
calcargous diffused_horizon'boundary, slight
colour with phemolphthalein, pH 8.1.

43 - 81 cm, brown (10 YR 5/3) dry, dark yellowlish brown
(10 YR 4/4) moist, clay loam, hard dry, sticky
wet weak sub—angular blocky structure, many

fine decayed roots, many mediuvm and fine



'These are calcareous. The soils to an average depth of
: 102—183 cm (40~72 inehes) consist of light greylsh loam
‘ot gilt loam, massive, hard dry and friable molst, No
““roots observed. Fine and medium pores are present. The

soils are calcareous:

“The" major 1imiting factora in the solls are relief
salinity, erosion and a cover of grit gravel and or
boulders of vgxying:degrees. The soil profile of a

representative'mémber of the series is discussed below.

0 - 23 cm light grey (10 YR 7/2) DRY AND GREYISH BROWN
(10 YR 6/2) moist, loam, massive, slightly hard
"dry, friable moist, slightly sticky wet,
_porous, fine and medium roots, calcareous;

pH 8.0..

23 - 43 ‘cin pale yellow (10-YR 7/3) dry and pale brown
(10 YR 6/3) moist, loam, admixed with about 20%
grit, “gravel, massive, hard dry, friable molst,
slightly sticky wet, slightly plastic wet,
porous, - ‘fine ‘and- medium roots, strongly

" calcareous, pi 8.0.

43 - 66 c¢ pa1e_brown (10 YR 6/3) dry and browa .

' ' (iO'YR 6/3) molst, loam, admixed with about 50%
.grit, gravel magsive, hard dry, friable moist,
very’ slightly sticky, wet porous, no roots,

calcareous, pH 8.0.

66 = 102 em 1ight grey (10 YR 7/1) dry and.light grey
(10 YR 6/1) moist, loam, admixed with about 55%
of_gr_it gravel, masaive, hard dry, friable
méis;,-veryfélightly sticky wet, porous, no

roots,calcareous, pH.'S.O.



" ‘pores, insect action, strongly calcareoua _5
“diffuzsad horizon ‘boundary, slight colour with
phenolphthalein, pH 8.0,

8L - 130 em, very.pale brown (10 YR 7/4)f8ry,'daik'.

yeliowish brown (10 YR 47%) moist, loam,
'slightly hard dry, friable moist,” weak
-subwangular blocky structure a few: fine roots,
many. medium and fine pores; ilnsect action -
moderately caleareous, diffused horizon
boundary slight colour with phenolphthalein,

- pH 8.0,

130~183 cm, pale brown (10 YR 6/3) dry, dark -

- brown/brown (10 YR 4/3) moist,.fine sandy loam,
slightly loose dry, massive structure no roots,
micfbpdres, no insect actlon slightly
célcareohs, slight colour.with phenolphthalein,
pH 7.9,

'PSHA SOIL SERIES

The Psha soils are nearly level to undulating formed in
piedmont plain. 'Thése are medium in texture, deep, low
in organic matter content, calcareous and contain
gravelly material in the subsoil, The soils generally

occur in the piedmont plain.

The surface soils to an average depth of 23 cm

(9 inches) consist of light greyish to greyish brown
‘sandy loém'and gilit loam, massive hard ﬁhen'dry,'friable
ﬁhen moist. Roots and potes arejprésent. These soils
are calcareous. The subsoils to an avérage.deéth of
23-102 cm (9-40 inches)'cousiSt'of:pale yellow greyish
brown loam or silt 1oam-admixéd with ?arying quantities
of grit and gravel. The solls are-massiVé, hard.dry,

friable moist. A few roots and pores are present.



. 104-183 em light grey (10 YR 7/2) dry and light
brownish grey (10 YR 6/2) molst, loam, massive,
hard dry, friable moist,.ﬂlightly sticky wet,

porous, no roots calcareous, pH 7.9



(2) Kalat Ares

1

2

_Intfoduction _

Soll survey of three patchés'of_land i/e., Ki-A, KL<B
and KI~C Areas totalling 2,497 hectares and situated

' heéf'sn&hr Hajl, Kallu and Dallo villages in Kalat Area

was conducted in accordance with the instructions given

by JICA Study Team, These patches. of .land were selected

by JiCA'aé.pdfential grdundwater'zones;' In all 13 pits

were excavated upto 150 cm and sampled and 7 number

" auger holes made 1n order to ascertain the soil

'pdteﬁtial of the ares and classify it into different

land capability classes as also to establish qifferéﬁt

soil series. The soils were studied in terms of

‘texture, colour, structure, roots, pores, calcareousness

and Timiting factors such as topography, erosion and

surface salinity. Source of lrrigation, cultivated

crops and/or natural #egétation wete also recordéd.

During soll survey 61 goll samples were collected from

the'pifs'and subjécted to saturation'pérCentage, pH,

‘electrical conductivity CatMg, Na, HCO3, C1, 804

specific gravity and porosity tests in the Water and
Soil Laboratory of the Hydrogeology Project, WAPDA, .
Quetta. _Deliﬁeation:of land eclasses was then dome based

on the fleld observation and laboratofy data.

TLand Classification

Based on'the'phyéical features and‘cheﬁical'propertieé
of the soils; the area has been classified into three

land capability classes. Class—I land has the gredtest

potentialities and least limitations for respomse to

management while Clags—II and III have relatively less
pdtéﬁtial for irrigated agriculture., The limiting

factors have also been indicatéd733'sdffixes with .



Class-1I and III lands. The distribution of these

classes is shown in the land classificatidn map and

as

~discussion below:

Class-I: Good Arable Land

Thesé lands are free ﬁiom limiting factors and are
mos;‘sﬁitabie for'sqstained agriculture, These are
deep,.well drained, level to nearly level,
non-saliﬁe and nén—éodic. All climatically suitable
crops can be grown inrthis land class_and normal
management_pracfices are sufficieﬁt to ﬁaintain

their fertility over a long period of time.

A path of Class-I land spread over 264 hectares was
maxked in the squth of Shahr Haji which extends to

the northwest upto the eroded 1and near.KL—C Area,
Class-II: Falrly Good Arable Land

These lands suffer either from uneven and undulating
surface relief or slight.rill erosion and have been
narked as. ITu and IZe on the_mép. At present, these
are not as productive as Class~I land and require
minor to moderate reclamation measures to improve

thelr égricultural potential.

These lands oéeupy the entife'KL—B Area of the
surveyed area and are also located around Shahr Hajl

and Glawandora'villages; One patch of Clags~II land

~also lles 1n the east of Dallo Villége. A total of

964 hectares of land is occupied by Class-II lands.

Clags-III: Falr Arable Land

This class of land sﬁffers from moderate 1imitations

which require special and.carefui reclamation

measures. These include salinity/sodiéity problem



in the subsoil presence of upto BOZ-grit and gravel
on the surface as well as in the profile and
moderate rill and gully erosion ha?ard Although
the cost of reclamation of these soils is high, yet
if their deficiencies are removed, Class-III land
nay respond equally as Class-I or Class—II lands,
(¢lass~III lands have been marked as II1Is, IIIg, and
IITe on the map. A total of 1,500 hectares have
been separated‘as Glass-II1 landg which oeccur in the
west and south of village Kallu, south of Glawandora
and in north east of Dallo village. '

3) Soils

The - soils of Kalat Area are alluvial in nature and were
formed in recent age from the material derived from the
surrounding mountains composed mainly of limestone and
shale. Texturally the soils are moderately coarse to
moderately fine. Generally, these are medium textured
but at places are interlayered with moderately coarse
and moderately fine material. The colour of the soils
varies from very pale brown (10 YR 7/3) to brown

(10 YR 5/3). The soils are calcareous and well
drained. Water holding'cepacity is fair to moderate.,
The perﬁeability of some solls is low due to the
presence of moderately fine material. VSuch solls
generally occur in Chappar erea.. As the goils are
recenr their structure is not well developed. However,
weak sub—ahgular blecky'struerure was observed at
placee. Abundant.medium and fine.peres‘and roots are
present in the subsoill. Insect actioh in the upper
subsoll was also noted. The soils ere almost free ef_
surface salinity, Howe#er,at_twe-eampling sites in KL-A
Area etrong salinity/sodicity hes been rePorted-by the
soll labcratory.below the deprh of 45 centimeters. .In
their present position, the salts are harmful for plants

particularly the deep rooted plants. 1f excessive



irrigation water is applied to these goils, the salts
ﬁay be iéached down and solls reclaiméd.w The electrical
conductivity §f the soils ranges from 0.35 to
14;0‘miiiimh05/cm at 259C and the pH ranges from 7.2 to
8.5. The sodium adsorption ratio (SAR) of the soil

gamples was computed from the formula

f Ca + Mg
N 2 _
Its values range from 1.9 to 44, Assessing the soll

samples with respect to salinity/sodicity problem, the

following breakup has been made:

' No. of
Sr., No. Salinity/Sodicity Calss Samples Percentage
1. ' Normal ' 57 93.4
2. Saline Sodic 3 4.9
3. © Non-saline Sodic 1 1.7
Total 61 100.0

The soill samples were also subjected to specific gravity
and porosity tesfs. Laboratory data indicate that the
values of specific gravity range from 2.05 to 2.49 and
those of.porosity fluctuate between 30 to 46%.

Keeplng in:view the physical anﬂ chemical properties of
the soils, the area was classified into four soil series
namely Tdrak, Tifkha, Badenzal and Psha series. These
series ﬁere at first identified in Qila Saifullah area
of Baluchistan. On the soil classiffcation map these
series'havé been denoted as 2, 3, 4 and 5, The second
figufe in the classification indicates the texture of

tﬁé surface goll,

A détailed describtiah of the above named soil series is

descrlbed previous sub-section.
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TABLE A-3.1.7  Area of Different Land Classes in Quetta Area

(Unit ; ha) ~

C D E » ¥ Total i
v 1 111 A I 11 II '
Vgl = 373{I=310 IIly=101 1Vg2=109 | I=78 ITu=153 | IIu=213 1=388 | .29.0
' C ' Y1=366 | 27.4
III=101 7.6
. IV=109 8.2
_ y=373 | 27.8
Total = 373| 310 101 09| 78 153 213 1,337 {100.0
TABLE A-3.1.8  Area of Different Soil Series in Quetta Area
L . (Unit : ha)
c D E Total ) %
53g3 = 373 | 43u=310 32u=34 33u=213 | TIRKHA(3)=444 33.2
. 52u= 8 33u=78 BADANZAT(4)=310 23.2
S4u= 93 33u=62 PSHA(5)=583 43.6
_ 53g2=109 34u=57
Total = 373 520 231 213 1,337 | 100.0
TABLE A-3.1.9  Area of Different Soil Series in Quetta Area
(Unit: ha)
A B c _ Total 4
I II ITI 1I 1I III  Eroded
. _ _ : Land
264 TIIe=340 TITe= 96 | ITu=637 | Ile=277 TIIT2=109 132| I~ 264 10.6
TTu=347 IIIs=295 ' T1=1,601 | 64.1
III= 500 20.0
Erocded
Land= 132 5.3
264 687 391 637 277 109 132 (Total=2,497 | 100.0

CTABLE A-3.1.10 -Area of Different Land Classes

‘( Unit : ha )

in Kalat Area

A B c TOTAL _ 3
32e=277 33u=637 22g1=109 TORAK(2)= 109 4.3
33 =264 ' 33e=277 TIRKHA(3)=2,134 | 85.5
33e=158 Froded BADENZAI{4)= 122 4.9
3334296 Land =132
' 33u=225
44u=122
Total=1,342 637 518 2,497 | 100.0
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IABLE A-3.2.2  Estimated Population and Household in the Project Area

Project Area No of Vilages Cencerned Population  Household
QT-D 2 S 3,600 -
Qr-E° 3 - 5,400 ~
Sub-Total 5 9,000 1,200
KL-B 3 1,500 -
KL~C 2 1,000 . -
Sub-Total 5 2,500 330
Grand Total . 10 11,500 1,530

Source : Field Survey

TABLE A-3.2.3  Industrial Establishment

R Quetta __Kalat

Type of Establishment No of Est. Employee No of Est. Employee
Pharmaceutical 1 601 - -
Chemical 1 - - -
Vegetable Ghee 1 200 : - -
Cold Storage 1 5 - -
Coal Brigquetting 1 12 - -
Wollen Mills 1 - - -
Lubricating 0il 1 30 - -
Aluminium 8 20 . - -
Food _ 7 .59 - -
Ice Factory 5 17 - -
Tobacco Crusing 3 15 - -
Wood Work/Furniture 4 92 - -
Marble Products 1 ] - -
Printing Press 6 31 - —
Flour Mill 10 37 60 120
Soap Factory 7 28 - -
RCC Pipe Factory 3 10 - -
Stone Crushing 5 - - -
Hotel, Bakery, Restaurant 19 109 8 18
Brick Mills 21 340 - -
Engineering Workshop y i5 13 25
Foot Wear - - - l 21
Furniture - - 3 6
Dairy Farm - - 1 16
Poultry (GOV'T) - - 1 -
Total 103, 1,645 90 206

Source : Department of Industry, Baluchistan



TABLE A-3.2.4 Labor Force Statistics

. " Kalat

o R P Quetta. T . :
Item © . Male  Female  Total Male Female  Total
1. Population 213,044 168,522 381,566 171,575 169,618 341,193
. Labor Force 83,546 . 2,981 86,527 95,782 1,307 97,089
. Labor Force Participation Rate (2/1, %) ' o
_ 39.2 1.8 22.6 55.8 0.8 8.5
. Working Population - ' o
| 79,817 2,832 82,649 94,229 1,056 95,285
. Unemployed Population (2-4) _ _
3,729 9 3,878 1,553 251 1,804
. Unemployment Rate (5/2, %) : _ .
4.5 h.5 .5 1.6 19.2 1.9
. Self-Employed (%) 28.6 18.2 28,2 73.9 9.7 73.6
8. Employee (%) 60.1 79.3 60.8 12.2 16.6 12.4
9. Distribution of Occupation '
~ Agriculture. 4.1 horo o 13.7 87.4 75.2 87.2
Manufacturing 6.4 7.9 6.5 0.2 3.5 0.2
Services 19.5 88.0  79.8 12.4 21.3 12.6
Total : 100.0 - . 100.0 100.0 10.0 .100.0 100.0
Source : 1981 District Census Report, Quetta and Kalat.
TABIF A-3.2.5  Education Institutions
_ Quetta Kalat Total
Ltem Male Female Male Female Male Female
Primary'School (Crade 1-5)

) No. of Schools 134 . 88 184 32 318 120
Enrollment 23,155 18,304 7,197 1,392 30,352 19,696
No. of Staffs 671 557 520. 43 1,191 600

Mosque School
No. of Schools 92 - 120 - 212 -
Enroliment 3,151 - 4,395 - 7,546 -
No. of Staffs 92 - 120 - 212 -
Middle School (Grade 6-8) _ ' .
No. of Schools 21 20 30 7 51 27
Enrollment 22,011 19,871 - 6,041 1,928 28,052 21,799
High Schools (Grade 9-10)
No. of Schools 20 . . 13 8 i 28 17
Enrollmenk 4,295 2,104 " 315 6l 4,610 2,108

Source : Directorate of Education, Baluchistan



TABLE A-3.2.6  Health Institutions

Kalat

. . _ ___Quekkta
CTeem: |  WNe.  Bed = To. Bed
Hospital . . . = A 44 -3 68
Dispensaries . T8 - 2H ‘.
Rural Health Clinie - - 1 10
Basic Health Units 21 - 14 -
T.B, Clinic . 1 - 1 -
~ Maternity & Child Healt ' 15 - 2 -
Total 85 1,185 45 82
Source : Health Department, Baluchistan
TABLE A-3.2.7 llealth Personnel |
Quetta Kalat Total -
Irem No. Population/ No. Population/ No. Population/
' Officer Officer : Officer
Medical Officers 168 2,271 29 11,765 197 3,669
Para-Medical Staff 218 1,750 42 8,124 260 2,780

Source': Health Departmgnt, Baluchistan



TABLE A-3.2.8  Planted- Area Harvested Area and Product:on of
3 ~ Sample. Households (Crop Year 1986/87 )

Planted Area - -Harvested Area =  Production Ileld

' Crop and - Area g (ha) cAha) o oL () (t/ha) -
Wheat : : : ' - -
Quetta 60 55 = 99.9 -8
Kalat : - 57 b6 _ 57.1 1.2
Total/Ave. _ 17 101 - 157.0. )
Cumiin Lo . ' : .
Quetta - - 1 : oA 0.1 0.1
Kalat _ : 28 27 4.8 0.2
Total/Ave. 29 28 4.9 0.2
Sgrghum - ; o
Quetta 6 : 3 . 6.6 2.2
Kalat ) 4 - - -
Total/Ave. 10 o 3 _ - -
Potato : : _ .

- Quetta 1 .= ' - -
Kalat 14 13 107.8 8.3
Total/Ave. 15 13 - -

Onion _
Quetta y b - 43.0 10.8
Kalat 6 6 79.6 3.3
Total/Ave. 10 ' 10 122.6 12.3

Alfalfa - )

Quetta o 24 21 216.0 9.0
Apple - '

Quetta - , 18 18 98.7 5.5
Others ' 16 7 ' . - L=

Scurce : Farm Economie Survey

TABLE A-3.2.9  Average Area Of'Landholding_among Sample Households |

. Quetta Area Kalat Area Total/Average
Sample Size - (11) (12} (23)
Wheat Area ( ha ) o 5.4 5.4 5.4
Field Crop frea ( ha ) 2.3 2.9 2.6
Permanent Crop Area { ha ) 2.7 1.5 24
Pasture, Fallow Area( ha ) 41.3° 43.3- 2.4
Total { ha ) _ _ 51.7 53.1 52.5

Note : Pasture land includes common bLribal land.



- TABLE A¥372510?'7SburcE.0f Irrigation Water for Planted Area

. Crop ~ Rain{Flood) River Pond Canal Well Others Total.
“wWheat 82 00 0 18 0 100
Cumin i 0 0 0 53 0 100
" Sorghum - 100 00 0 0 .0 100
Potato , 6 0 0 0 9l 0 100
Onion 0 0 0 0 100 0 100 .
Alfalfa | 0 0 0 -0 100 0 100
Apple _ 0 0 0 0 100 0 100

“Melon 100 0 0 0 0 0 100
Vegetable ' 0 0 0 0 160 0 100
Others 92 0 0 0 8 0 100
Weighted Average 55 0 0 0 45 0 100

Source : Farm Economic Survey

TABLE 4-3.2.11  Disposition of Crops

Crop Sold Consumed Seed Feed Payment Stock . Others

Wheat . oy 5 5 - y - 2
-Cumin : 91 - 2 - 7 - g
Potato % 2 - - 20 - -
Onion 82 - - - 18 - -
Alfalfa 92" ] - - 4 - -
Sorghum’ - 100 - - - - -
Vegetable 71 i - - 28 - -
Melon 100 - - - - - -
Apple 99 L - - - - -

Source : Farm Economic Survey

CTABLE £-3.2.12  Inventory of Livestock and Polutry

_ Livestock Cattle Baffalo Sheep Goat Camel Donkey Chicken

% of Owners B 4 87 83 65 26 26
Ave. No.of Livestock 2 2 39 17 2 i 2
Value of Livestock 9,100 13,000 19,000 6,000 8,300 820 60

Source : Farm Economic Survey



TABLE A-3.9. 13 lnventory of Houv.ehold Equnpment

- L House Warshouse Animal Shed Tractor . Dump |
% of Owners ' 100 53 61 . 9 22

ave. No.of Livestock 2 1.5 1.6 . 1 1.3
Value of Livestock 22,00 5,200 - 4,500 . 57,500 235,000
::::::::::::%b%éiéi::Eéifnéiii’i.?eé:::@a}it{::EiéE:@é}E:T}E{o:k
% of Owners = : 9 - 30 I} ' 17
fve. No.of Livestock R 2.1 1 1.3
Value ‘of Livestock 10,000 300 1,500 246,000

Source : Farm Economic Survey

CIABLE A-3.2.14  Source of Domestic Water
. . Spring Qpen Well . - Tubewell
4 Distribution ' 13 43 b

Ave, Distance. (m) - - 1,050 280 © 580
Labor Requirement (man hrs/day) 2 I 9

Source : Farm Economic Survey

TABLE A-3.2.15 Debt Status

Purpose Livestock Machinery Land Household Facility Others _

4 Concerned 9 17 9 35 3
Source of Loan{%) o
Rerative 100 - 25 . 100 75 . -
Bank - 75 - 12 : 67
Othebs T - - - 12 33

Ave. Remalnlng Debt - . : :
b, 000 57,500 12,600 17,000 25,400

Source : Farm Economic Survey



?ABLE A-3. 2 16~ Annual Househo!d Farm Income by Cron

Crop s ”_.: CHUH. Coneerned (%) Cash Income (%)
meat - | 39 6,586 (1)
“Cumin . ' 5 ' 3,963 (b))
Potdto S E 17 8,999 (10) ~
Onion - - SR 2 o 22 219_'(25)
Alfalfa . . . 8 | 8,804 (11)
Vegetable . 13 2,094 (2).
Apple _ 13 36,585 (40)

fotal g5 89,250 (100) -
" Source : Farm Economic Survey :

TABLE A 3 2 1? Annual Household Income from Non-famn Hork

Farm Type(No Yy H.H. . . H.H Members Days Worked = Ave, H H
.Concerned Concerned _ Inqome (Rs)
Non-Irrigated(17)  13/17 1.8 H35 - 12;904
Irrigated (6) - 2/6 1.0 363 5,933
Average {(23) 15723 1.7

425 11,085

- Source : Farm Economic Survey

TABLE A-3;2{18 Annual Household Income

Farm Type(No.) _On-Farm _ _OFff-Farm Total Family Per Capita'lﬁéome
CashNon-Cashl/Agri.Non-Agri. Size Rs U3

Non- Irr1gated(17) o o '
2,643 7,100 1,706 12,904 34,353 14.3 2,802 137

Irrlgated(ﬁ) 2/ S
306,304 6,100 50,000 5,933 368,337 19.219,184 1,096

Average(23) _
89,250 6,800 14,319 11,085 121,454 15,6 7,786 4i5

Source ~ : Farm Economic Survey .
Note - : 1/ Estimated value of household consumption of
. ' wheat. . : '

2/ Rent from the land leased



TABLE A-3.2.19 Average Annual Household Expend|ture

. _  Item e Expenditure (Rs )
Food ' T 8,545
Wheat, rice and other graxns : ' . (4, 300)
Beans : S (HOO)
Eggs (=)
Meat (Sheep, goat beaf, poultry) (3 200)
‘Fish . : : {45)
 Vegetables o B (600) -
Tea ' ; - 1,600
Tobaceo .~ _ 66
Housing . : 28
Light Fuel 800
Clothes ... . ' 600 .-
Medical Care . 300
Transportation/Communication 1,200
Education _ 35
Total : : S S 13,178

Source : Farm Economic Survey

IABLE A-3. 2 20 D&mens:on of Sampie Households

Ttem Quetta Area Kalat Area: Total/Average
No. of Households(Exended Family) 1 12 23
No. of Household Members . | M3 215 358
Size of Household - 13.0 : 17.9 15.6
Size of Labor Force Per Househeld 1/ 9.0 10.5 9.8
Sex Ratio (males per- 100 females) 107 B 109
Age Dependency Ratio (%) 2/ 59 119 90
Average Family Age -o24.2 20.8 22.2
No. of Days Worked Per Labor Force in : :
~ Own Farm Work 29 90 68 (61)(%)
- Other Farm Work - - -
- Non-Farm Work 4o b6 - 43 .(39)
Total . 69 136 111(100)
Working Place for Non-Farm Work (Cases)
- Quetta District : T S = -7 (31)(%)
- Kalat District’ - 5 5(29)
- Sibi District - 1 1 (6)
- Sind Province - 4 4. (24)
Total _ - 7 10 17(100)
Note : 1/ SIZE of Labor: Force per Household is estimated by

imputing the followlng value';
0-9 years - 0.2; 10-14 years - 0.4, 15- 19-years ~. O 7
20-59 years -~ 1.0, - 60 years and above - 0.5

2/ Percentage ratio of population below 15 years and above
60 years to populatlon of 15 to 59 years -

Source : Farm Economic Survey
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TABLE A-3.3.2  Land Utilization in Related Teshils 1984-85.
. ' - - ~ (‘Unit : ha )
' Category ““—-~;£§EEE£;W;__ Quetta Mastung Ka}at
1. Total Area ' - ' 184,999 56,331 98,040
2, Uncultivated Area ' 115,666 : 24,714‘ 42,088
2,1 Férest : 65 _'.. - '
2.2 Tmpossible 76,906 11,817 19,398
2,3 Pasture 177 -
2.4 Cultivable 34,633 -
2,5 Waste 3,885 12,897 22,690
3, Cultivated Area
3,1 Total 69,333 31,617 55,952
1 by Karazes & Spring. 20,562 6,305
2 by Tube Wells 13,432 6,652 2993
3. by Flood 11,964 11,011 47,955
4 by Rainfed 23,375 7,649 5,904
3,2  Fruiting Crop = 3,403 1,185 118
1 by Karazes & Spring 2;159 709
2 By‘Tube Wells 1,244 476 118
3 by Fleood - - -
4 by Rainfed - - -
3.3 Nom-fruiting Crop 1,042
1 by Karazes & Spring 623 - - _
2 by Tube Wells 419 (%ncl'd ‘ (incl'd)
3 by Flood _vin 3.2 in 3,2
4. by Rainfed - o
3.4 Other Crop : 10,985 20,071 55,834
1 by Karazes‘& Spring 5,190 3,814 1,768
2" by Tube Wells 3,381 3,821 207
3 by Flood 181 8,858 47,955
4 by Rainfed 2,233 3,578 5,904
3.5 Fallow 53,903 - 10,361
1 by Karazes & Spring 12,590 1,782
2 by Tube Wells 8,388 - 2,355
3. by Flood 11,783 2,153 igcﬁiz
4 by Rainfed 21,142

4,071

SOURCES : Quetta,Mastung and Kalat Tehsil Office
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TABLE A-3.4.3  Recommended Inputs for Crops
o : { Unit : kg/ha )

CROPS : SEED FERTILIZER
_ _ : N P, 0 X,0
Summer Crops . : :
Sorghum 37 o225 150 75
Maize 25 200 100 -
Chilies 5 | 250 125 125
Vegetables 20 250 150 60
Melons 6 75 75 ) -
Onion 15 300 . 200 200
Fodder | 50 90 50 |
. Winter Crops ' :
Wheat 92 300 | 150 L -
Cumin ' 12 125 60
Potato 1980-2480 300 | 200 100
Pulses 20 45 115 -
Vegetables 20 250 | 150 | 60
Perennial Cidps
* Alfalfa | 20 125 - 250 -
Orchards | 225-250 225 175 175

Source; Department of Agriculture, Government of Baluchistan



TABLE A-3.4.4  Agricultutal Statis_tics ( Average 1981/82 )

Crops Name of Area Irrigation Acreage Production  Yield
' ' ' (ha) (ton)  (kg/ha)

Wheat Balﬁchistan Irri. 165,326 325,268 1,967
Non. _ §6,944 51,356 530

Total 262,270 376,624 1,436
Quetta Div. Irri. 22,638 41,898 1,851
Non. 26,708 19,656 736
Total 49,346 61,554 1,247

Quetta Dis. Irri. 1,458 - 2,194 1,505
Non. _ 398 220 558
Total 1,852 2,414 1,303
Kalat Div. Irri. 17,182 28,398 1,653
Non. 53,070 38,818 731
Total 70,252 67,216 957
Kalat Dis. Irri. 9,948 14,108 1,418
Non. 15,980 17,022 1,065
Total 25,928 31,130 1,201
Rice Baluchistan Irri. 104,902 301,847 2,877
Barley Baluchistan Irri. 3,140 7,627 G537
: Non. 5,187 3,112 600

Total . 13,327 10,739 805

(to be continuéd)



(cont'd)

Crops Name of Area Irrigation Acreage  Production Yield '
' ° - (ha) = (ton) (kg/ha)
Barléy Quetta Div. Irri. 1,372 1,342 878
1 . : '
{con'd) Nom. 612 340 555
Total 1,984 1,682 848
Quetta Dis. Trri. 110 107 997¢
Non. - - -
Total - 110 107 997
Kalat Div. Trri. 3,573 3,351 938
Non. 4,140 2,542 614
Total 7,713 5,893 764
Kalat Dis. Irri. 165 151 915
Non. 170 20 529
Total 335 241 719
~ Cumin Baluchistan Irri, 2,536 1,553 612
Hon. 1,244 476 383
Total 3,780 2,029 537
Quetta Dis. Irri. 1,777 1,019 573
Non. 290 105 362
Total 2,067 1,114 539
Quetta Div, Irri. 182 162 . 559
Non. 113 41 361
Total 295 143 485

(to be continued)



(cont'd)

Crops Name of Area Irrigation Acreage Production  Yield
' (ha) {ton) (kg/ha)
Cumin  Kalat Dis. Trei. 726 441 - 607
{cont'd)
Non. 954 372 390
Total 1,680 813 484
Kalat Div. Irri. 613 374 610
Noa. 810 320 395
Total 1,423 694 488
Sorghum  Baluchistan Trri. 20,945 16,498 788
Non. 30,631 15,748 514
Total 51,576 32,246 625
Quetta Div. Irri. bb4 476 717
Non. 3,135 1,529 488
“Total 3,799 2,005 528
Quetta Dis. - - - . -
Kalat Div. _Irri. 196 165 842
Non. 7,086 3,457 488
Total 7,285 3,622 497
Kalat Pis.. ' - - - -
. Maise Baluchistan Trri. 1,870 1,851 990
Non. 1,566 980 626
Total 3,436 2,831 824

(to be continued)



(cont*d)

Production - Yield

Crops Name of Area Irrigation  Acreage
' (ha) {ton) (kg/ha)
Maise  Quetta Div. Trri. 1,762 1,745 990
(cont’d) Non. 1,555 974 626
Total 3,317 2,719. 820
Quetta Dis. - - - -
Kalat Div. - - - -
Onion’ Baluchistan CIrri. 6,185 88,892 ‘14,372
Quetta Div. do 1,123 ‘15,896 14,155
Quetta Dis. do 254 _ 3,382 13,315
Kalat Div. do 4,191 62,508 14,915
Kalat Dis. do 3,698 56,400 15,251
Potato Baluchistan Irri. 5,146 68,382 13,288
Quetta Div. do 1,922 24,630 - 12,815
Quetta.Dis. do 37 454 - 12,139
Kalat Div. do 3,041 41,496 13,646
Kalaﬁ Dis. do 3,023 41,272 13,612

(to be continued)



(cont'd)

Yield

Crops Name of Area Irrigation  Acreage Production
' (ha) (ton) (kg/ha)
Tomato Baluchistan Irri. 2,342 33,255 14,199
. Quetta Div. do. 1,364 19,473 14,489
Quetta Dis. do. 576 8,200 14,236
Kalat Div. ‘da. . 782 10,830 13,849
" Kalat Dis. do. 350 4,895 13,986
Melon - Baluchistan Irri. 7,185 120,396 16,756
Non. 3,742 42,673 11,404
Total 10,927 163,066 14,923
Quetta Div. Irrdi. 4,961 86,139 17,363
Non. 2,397 28,155 11,746
‘Total 7,408 114,294 15,428
Quetta Dis. Irri. 649 10,690 16,471
Non. - - -
Total 649
Kalat Div. Irri. 896 15,020 16,763
Non. 1,124 12,883 11,461
Total 2,020 27,903 13,813

387

{(to be continued)



(cont'd)

Crops Name of Area Irrigation ‘Acreage  Production  Yield
' ' (ha) (ton) (kg/ha)
Melon Kalat Dis. Irri. 410 7,033 . 17,152
{cont'd)
Non. 864 . 9,995 11,568
Total 1,274 17,028 13,365
Vegetable Baluchistan Irri. 4,596 58,935 12,823
Kharif/“1
'Quefta Div. do 1,980 25,540 - 12,900
Quetta Dis, do 1,138 "14,148 12,421
. Kalat Div. - do 1,215 15,708 12,928
rKalat_Dis.‘ do 629 8,440 13,418
Rabif?  Baluchistan do 3,736 51,585 13,808
Quetta Div. do - 547 8,567 15,6062
Quetta Dis. do 198 3,098 15,646
Kalat Div. do 587 8,648 14,732
Kalat Dis. do 288 4,492 15,597
! Kharif :  Sep/Oc¢t - Mar
/2 Rabi : Apr - Sep

(to be continued)



{cont'd)}

Crbps Name of Area ’ Bearing Acreage - Production Yield
(ha) (ton) (kg/ha)
Apple Baluchistan Bearing 4,735 . 73,262 15,472
Hon. ._3,735 - -
Total 8,570 - C-
Quetta Div, : Bearing 2,779 41,518 14,940
Homn., . 2,427 - -
Total 5,206 - -
Quetta Dis. Bearing 818 12,278 15,010
Hon. 417 - -
Total 1,235 - -
Kalat Div. Bearing . 859 13,248 15,423
Non.. 602 -~ -
Total . 1,461 - -
Kalat Dis. Bearing 714 11,286 15,807
Noi.. 362 - -
Total 1,076 - -
Grape Baluchistan Bearing 2,433 26,536 10,9067
Non. 261 - -
Total . _2,694 - -
Quetta Div.  Bearing 2,119 23,246 10,976
Non . . 1507 - -
Total 2,269 - -

{to be continued)



{cont'ad)

Crops ~ Name of Area Bearing Acreage  Production  Yield
" (ha) “(ton) (kg/ha)
Grape . Quetta Dis. Bearing 628 6,972 11,102
{cont'd) ' : .
Non. 48 - -
Total "~ 676 - -
Kalat Div. Bearing 209 2,596 12,421
Non. 100 - -
Total 309 - -
Kalat Dis. Bearing 184 1,944 16,837
Nomn. 94 - -
Total 278 - -
Note: Div. Division
Dis. District
Irrd. with irrigation
Non. without irrigation

or non-bearing



TABLE A-3.4.5

Lectures Given to Farmers by Extension Horkers
in KALAT Teshil (1984-85)

Viliage Hame Nos. of Mos. of Subject én wﬁich lecture was given

' . Particlpant |Lectures : - :
1. Kalat 36 35 ' Abouﬁ,use of chemical fertilizer seed and

"llevelling of land, ete. _

2. Rodine 15 12 About Ch.Fertilizer anérPlént Protection.
3. Isghalko 10 Importance of orchard farﬁing and seed.
4. Sheikhry 5 4 Repair of bunds and barani farming.
5. Juhan 20 22 Chemical fertilizer, seed and implements.
6. Neemurgh I 6 Seed and fertilizers use.

Source:

TABLE A-3.4.6  Demonstration Plots of Kalat Teshil

Kalat Tehsil Agricultural '

Extension Office

Crops "Variety lArea Seed |Sowing N.Kgs Used Nos. of Total | Harvest-
1{Acre} [ Used [Date N P Irriga- [Frodu-{ ing Date
: (kgs) tion. - ction
(kgs)
Wheat Pon 1 50 |16.11.85] 46 | 30 4 1920 | 3.7.86
Wheat o 1 " 50 |19.11.85] 46 | 30 4 2160 |29.6.86
Wheat " 1 50 [1.12.85 | 46 | 30 3 | 1320 | 2.7.86
Wheat " 2 106 jil.11.85] 92 { .60 4 1200 ; 2B.6.86
Wheat " 1 50 .'26.11.85 46 | 30 b 1200 | 20.6.86
Wheat " 2 100 [23.11.85] 92 | 60 4 2880 | 15.6.86
Wheat " 2 xﬁn' 25.11.85] 92 | 60 3. 2480 | 1.7.86
Wheat : 1 50 |27.11.84] 46 | 30 4 2200 | 30.6.86
Wheat g 1 50 129.11.84{ 46 | 30 4 2120 | 28.6.86
Potato Red 1 600 |25.4.86°| 46 | 30 5 5400 | . 5.9.86
Cumin White 2 6 |12.12.85] 23 | 30 3 280 | 25.6.86

Source: Kalat Tehsil

Agricultural Extension Office

3491




TABLE A-3.4.7  TFarming Facilities and Equipment in Kalat Area

Equipment . '| .. Nos.
56 13
Tractors 45 :
35
~Cultivators - 13
Mould Board Plew| - . 13
Troly - 8
Blade(for Multi-
purposes).| - 19
Threshers - 3
Local Plow
Loéal Blade
(Animal Driven) Data not available
Sohaga
Local Drill
(Animal Driven)

Tubewells: Nos. -

L; Electric.

a} Government ) 4
b) Private 93
2. Diesel

a) Government -

b) Private 62

3. P. Wheel ' 10

4. Open Wells
a) For Irrigation -

b) For Drimking . 18

Source: Kalat Tehsil Agriculﬁural‘Extension Office



TABLE A-3.4.8

Agricultural Research Institutes in Ba!uchistan

Area in

Sr.No. _NAME OF INSTITUTE o,
1. Orchard Developmenf Programme {FAQ} Quetta (All Fruvits) ==
2. Nursary Demonstration Farm (FAQ) Quetta . 113
3. Agriculture Research Centre Quetta —
4. Potato and Vegetable Seed Production Farm Quetta 18
5. Potato Seed Farm at Pishin . 3
6. |Cereal Seed Production Farm Sibi 51
7. Ceresal Seed ?rbduﬁtion Farm Gandawa 1268
8. Agricultural Training Enstitute Balell, Quetta 12 .
9. Development of Floriculture in Baluchistan,Quetta
10. | Arid Zone Research Centre, Quetta 5
1l. |Fruit Development with Highly Salined Water,

Experimental Farm Mastung. 4
12. |Vegetable and Other Crop Seed Prgductinn Farm Mastung 1D
13. [Development of Floriculture Shahi Bagh, Hastung - 11
14. {Saffran and Fruit Experimental Farm Mastung 21
15. Frﬁit Experimental Station at Khuzdar

- (Almond and Pomegranate) 3

16. | Frute Experimental Research Farum Ziarat (Apple) 10
17. Fralt Experimental Research Farm at Loralai

(Apple, Pomegranate and Pistachio) 10
18. | Fruit Experimental Station at Pishin (Apricot & Grapes) 8
19. Installatidn of Trickle Irrigation on 100 Acres at Uthal 41
20. Date Farm Turbat _ 41
21, Katra Farm at Kachhi 57‘
22. Seed Farm Usta Mohammad 114
23. Vegetable Seed Farm Dhadax. 12
24, |Modle Farm Sibil 8
25. Fruit Research Farm Baghbana
26, {Mustafa Kareze Farm Zhob 10
27, Fruit ﬁxperimental Farm at Rani Bagh Sariab Road,Quetta 3
28. Seed Farm Giddar District Kalat. 595

L ‘

Source: Baluchistan Agricultural Office

3-03
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- TABLE ‘A-3.4.10  Existing Livestock Institutions

Institution Number
1. Quetta District
1. Hospitals, Quetta, Panjgur, Kuchlak 3
2. Dispensaries 10
3. Disease Investigation Lahoratory, Quetta 1
4. Veterinary Research Institute, Quetta ' 1
5. Govt. Poultry Farm, Quetta 1
6. Govt, Dalry Farm, Quetta 1
7. Milk Plant, Quetta 1
8. Poultry Feed Mill, Quetta 1
9., Chiltan Feed Mill, Quetta 1
10. Kid and Lamb Fattening Center, Sariab 1
11, "Artificial Insemination Center, Quetta 1
I, Kalat Diétrict
1. Hospitals, Kalat, Mastung, Surab 3
2. Dispensaries - 25
3. Govt. Poultry Farm, Kalat 1
4. Govt. Dairy Farm, Mastung 1
5. Govt. Dairy Farm, Kalat (under comstruction) 1
6. Artificial Imsemination center, 3

Kalat, Mastung, Mangocher




TABLE A-3.4.11 Organization of Fach Livestec_:k' '
. R Office in Quetta and Kalat District

I..tem . Quetta Kalat
Assistaﬁt Director 1 1
Veterinary Officer _ T4 .2
Stock Assistant 36 13
Milk Tester | 9 -
Subject Mattér Specialist - 5
Officer Asslgtant 1 o=
Keeper _ - 2
Camelman 41 8
Sweeper - 2
Head Clerk ' 1 1
Driver 1 -
Peon . 1 -

Total 95 ‘ 34
Vehicles and Equipment 1 lot 1 lot.




-~

3.5 EXISTING INFRASTRUCTURE FACILITIES

TABLE A-3.5.1 Classification of National Highway

—

Type of Traffic Type of Pavement Fbrmati&h'width
Highway  vehicles/day : : '
A 7,000-48,000 4 lane divied 11 m(36£t) médian
: asphalt concrete in rural area & 2
( 2x7.3m) meter median in
urban areas
B 3,000-7,000 2 lane - 7.3m 12 meter (40 ft)*
pavement width
(asphalt concrete)
C 500-3,000 2 lane -~ 7.3m .12 meter (40 fry*
with surface
treated pavement
b

Less than 500 3.65 meters with 12 meter (40 ft)*
. surface treated
pavement

*# In hilly terrain pavement width for type B & C highway
may have to be reduced from 7.3 m to 6 m and formation
width from 12 m to 9.75 m.

Traffic Number( 1985/86)

- Sibi =~ Quetta Ave., 1364 cars/day

~ Kalar -~ Quetta Ave. 2769 cars/day

N25 B D ¢ D
Karach Bela Quetta Qilla Abdallah Chaman
N30 c D D D , D
Lo . —— —
Quella Kuchlak Khanati Zhob. Dhanessar D.I.Kbhan
nes C c C : C C
Rohri Sukkur Jacobahad Jhatpad Sibi Quetta

Inter Provingial Highway

Karachi
RCD road ' D | D

o—-

Taftar

RCD

Nokudi Mastung Quetta
Road

: Regional Communication Development



_VTABLE A-3.5.2 - Hain Road Statistics 1986-87

(Unit '+ Kn )

_ ~ [Total Length | Black Topped|Shingled | Pavement Ratilo

Baluchistan* | 17,827 3,201 14,626 18.0%

Quetta Dist.¥ 817 344 473 42,1
"Kalat Dist.*q  1,068.4 410.4 38,4

658.0

Sources 3

AR

* ' Communication & Works Dep., GOB
Bridge & Road Dep; Kalat Executive Engr,
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GROUNDWATER RESOURCES

Previous Test Well Results in Quetta Area 3

Previous Test Resulbts In Kalat: Avea

Honthly Groundwater Table Fluctuation in Quetta Area
Groundwater Table Fluctualion in Northern Quetia .
Honthly Discharge Fluctuation of Springs in Kalat Area
Monthly Discharge Fluyctuation of Karazes in Mastung Area

Present Groundwater Use

‘Invéntory of Existing Wells in Quetta Area
. Inventory of Existing Wells.in Kalat Area

Estimation of Present Groundwater Extraction Amount
Groundwater Quality in Quetta Area

Groundwater Quality in Kalat Area

Surface Water Qualily of Lhe Sariab lora al Berwery Bridge
Fluctuation of Surface Water Discharge

Heli-borne Aerial Gamma-ray Speclro Prospecling

Cserx pef. 10 VOLUME TIT wwsk

Seismic Prospéctggg

Geological Conditions of Survey Area

Outline of Prospecting Method

Analysis of Observed Data

. Seismic wave(P4wave)'velocity in Different Type

of layers and Rocks

List of tquipment for Seismic Prospecting
Seismic Speed and Description

on each laver in Quetta A-Line

location of Seismic Lines in Quetta Area
Location of Seismic Lines in Kalat Area
Test Hell Logs in Quatta Area

Test Hell Logs in Kalat -Area

Geological Cross-section in Kalat Area
Path of Seismic Waves

Trave! Time Distance Curve and Velocity Section
Flow Chart of Heasuring Mork

Diagram of Seismic Prospecting _
Seismic Speed Graph and Seismic Kater Path
Seismic Speed and Description

on each Layer in Quetta 8-Line

Seismic Speed and Description

on each taver in Kalat Line

Seismic Speed Graph. Quetia A-line
Seismic Speed Graph. Quelta B-line
Seismic Speed Graph. Kalal line

General
Prospecting Works —
Results of Analysis
TABLE A-4.4.1
TABLE 8-4.4.2

TABLE A-4.4.3

FIG  A-4.4.1

FIG . A-4.4.2

PG A-4.4.3

FIG A-4.4.4

FIG A-4.4.5

FIG - A-4.4.6

FIG A-4.4.7

FIG A-4.4.8

FIG- A-4.4.9

FIG A-4.4.10
-TABLE A-£.4.4

TABLE A-4.4.5
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Tube Well Development of  KI-JICA-2
Stepdown Pumping 1est of Ki-JICA-2
{ Stage 1; Q=387 1/sec )

* Stepdown Pumping Test of KL-J1CA- 2
- { Stage 1:

@=5.36 1/sec )
gonstant DlSLhdIUL Pumping lest of KL-J1CA- 2
Recovery Test Data

- Tube Hell Development
The First

Stage Pumping Test for KL-JICA-3
The Second Stage Pumping Test for KL-JICA-3

“The Third Stage Pumping Test for KL-JICA-3

Pumping Test at Constant.Discharge for KL-JICA-3
Recovery Test Data

Work Schedule of Test Well. —

Procedure of Construction of Test Well
pir Lift Pumping Test (example)
Drilling Rate of KL-JiCA-1

Result of Water Sampling Test KL-JICA-1
Groundwater Table Observation at Kl JICA 1
Driiling Rate of Ki-JICA-2

S-r/t Curve  in KL-JICA-2-

S-t/t" Curve in KL-JICA-Z

S-r/t Curve in KL-JICA-3

S-t/U" Curve in KL-JICA-3
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