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ANNEX B METEQROLOGY AND HYDROLOGY

B.1 METEOROLOGY
B.1.1 Climate Data

The climatic data pertaining to rainfall, temperature, humidity and wind velocity are available at
the several meteorological stations observed by the Department of Meteorological Services,
Government of Pakistan. The records of Surface Water Hydrology Project {SWHP)
‘undertaken by WAPDA are also available, besides old pmcnpltahon data observed by U.K.
Metcorologlcal Office in the colonial age. Available climatic slauons and their data regarding
the Study Area are shown in Fig.B.1.1 and Table B.1.1. o

The meteorological factors of Quelia atation as a most common values in the Study Arca are
~ shown in Table B.1.2, and monthly rainfall data of other major stations concerning the Study
Area are showen in Table B.1.3 to B.1.7. '

B.1.2 - Correlation Relation of Rainfall with Disfance

There are limited available records of vainfall in the Study Arca. Sometimes some rainfafl
sequcnc'e should be estimated using existing rainfall record in other meteorological sta't_i'cms': in
consideration with correlation relation be_tw'.?.fcen subjected site and the referced station. .
* Correlation relation of rainfall is ihﬂuenc:cd‘by'distance. Rcl'_at_imi between correlation
coefficient of daily rainfall and distance was studied using actual daily rainfall sequence of 11 |
meteorological sites conccrmng 1hc Study Areca, Result of the study is shown in Table B.1.3
'Fig.B.1:2 and Fig.B.1.3, ° |

- According to the result, it can be judged that little correlation relation is cecognized when it is
far from more than 100 km, Generally speaking, significanl borrehlion relation of rainfall
seems to be identified in the distance of less than 50 km, while othcr topographical mﬂuencc
suffers from lowering of the correlation coefficient.

B.1.3 Probability Analysis of Short Term Duration Rainfall

Despite of scarce amount of rainfall, short termed rainfall with high intensity curses paﬂicul'nrly
in summer season. There are a few meteorological stations in which hourly rainfall record is
available. Table B.1.9 shows actua! rainfall record in short duration of Killi Kolwal and Bandat



Jungle slations, The difference of rainfall pattern between both seasons in typical compared in
Fig. B.1.4,

Provable rainfall intensity within the Study Arca were analyzed using each duration rainfall
records at Killi Kotwal Station as follows: According to the result of analysis, significant
difference in the provable rainfall intensity between both seasons were recognized.

(rinvhr)
Return period _ 4 Rainfali Duration
thr 3hr _ Ghr 12hr 24hr
Winter Summer Winter Sumnier Winter Summer  Winter Summer - Winter Summer

2Yeass &85 155 4.5 8.3 3.1 4.3 2.4 2.5 1.2 1.3
SYears 31 209 359 12.2 4.1 6.1 3.1 43 1.8 2.4
10 Years 161 - 245 6.9 148 48 1774 3.7 55 2.2 KN |
20 Years Jj9.0 280 78 17.3 5.4 8.6 4.4 6.6 23 7
30 Years 206 30.0 83 18.7 5.8 93 47 7.2 2.7 4.1,
50 Years 22.7 325 9.0 20.5 6.2 10.1 5.2 80 3.0 4.6
100 Years 255 358 98 229 6.9 113 5.8 .1 3.4 5.3
200 Years 283 392 107 254 7.5 12.5 6.4 102 3.7 5.9

Provable analysis above were using records of the Killi Kotowal Station.

B.L.4 Typical Analysis for Recharge to Groundwater

Actual groundwater recharge is difficult to "a'céuralely estimate due to no uniformity of
hydrogeologic condition in the area and iopographic condition etc. However, amount of -
groundwater recharge ought to be sheared within amount of rainfall as well as actual
evaporation and surface runoff. Though actual gmundwater recharge is difficult to dmctly
estimate, other ramfall apporuonment of evaporation and surface runoff can be estimated
through simple waler economy calculation considering soil 1noisture h:sto;y Slmplc soil l'\yer
model having cenam capacity of waler was conceived, Soil moisture was calculated inputting |
infiltration which is rainfall subtracting surface runoff, outpuiting actual evaporation on the
soil. Table B.1.10 shows daily water economy analysis applying typical conditions, General
 water economy in the Study Area by scasons are suramarized in following table.

Components . - - Winter _Summer through year
Runoff* _ S 5-8% S 10-15% 5-10%
Evaporation** S 60-T70% 80-90% 60 - 70 %
Recharge** 20-35% o 0-5% 20-35%
Rainfall . 100% ‘ 100 % = 100%

* :Runolf factor is an estimation using runoff records of Chapper Lift Station.
** These figures were derived through the analysis.



B.2 WATER QUALITY

Some waler quality study reporls state that almost all water is good for drinking and irrigation
usc in the area. Exceptionally a bacillus contamination was reported in the tapped water at
Quetta urban area, and possible salinity in some limited areas. The deep groundwater itself is

commonly no problem in its qualily.

Water quality in the Study area was tested to confirm its suitability for irrigation and drinking
puEposes. The water quality test was done for the 100 samples collected from tube\:vélls,
* shallow wells, karezes, spring, etc. at the beneficial areas of the 10 existing and 13 proposed
" dams. The 14 test items are listed below.

General information:
Temperature, pH

Salinity:
Electric Conductivity (EC) Total Dlssolvcd Solid (TDS), Sodium Adso;pnon
Ration (SAR)

Contamination and others:
- Chemical Oxygen Demand (COD) Blochemlcal Oxygen Demand (BOD)
' Cl-, NO2-, NO3-, NH4+
' Suspended Solid (SS)
E.coli., Cominon Bacillus

All results of the test are shown in Table B.2.1. The nost important characleristic in water,
salinity arc summarizéd by site and water source in the following table, even though there are
- variances in data,” ' |



Results of Waler Quality Teést (Salinity)

DAD Number of DS EC SAR Class*¥
Samples {(ppm) (uS) (%0) (Average)
Existing DADs
Khora Manda 4 935 1,446 12.0 C352
Marium 4 103 193 4.1 C151
Bostan 3 480 761 1.4 C351
Khoshab 4 513 ‘810 10.6 C3s2
Tirkha 3 760 1,183 10.5 C352
Amach 3 190 323 2.5 C251
Kad Kocall 3 150 265 4.5 2351
Garpad 4 1,857 2,833 224 €454
Laghnigir 4 503 195 3.7 C3s1
Sarbund*
Proposed DADs
Beewary 5 486 770 2.1 C351
Ghutai Shela 3 1,050 1,619 4.6 Cas1
Wali Dad 5 262 433 2.1 C281
Dara 3 328 533 1.1 C231
Murgi Kotal 5 356 575 12.3 C282
Kach -5 212 358 4.8 C281
Jigda 5 30 626 8.7 C282
Sanzali 5 618 969 9.1 382
Arambi 5 184 316 1.1 C2S51
Sakhol 5 “712 1,110 31 - C351
Mangi 9 - 5713 902 54 C3sl1
- Kad Kochall - 5 192 3 2.4 - C281
- Jskalkoo 5 203 '352 21 €281
By Water Sourge - : ' _ _
Tubewel] 64 T 452 - T19 ;62 - C281
Shallow Well 16 - 623 S Y ¥ B 56 381
" Karez 7 39 S 518 S v - €281
. Spring. 9 732 1141 0 8.2 . €382
Piped Water 4

sSt B6S 62 L C381 .
© Note*: ' Included in Mangi area, S = '
Notwe**: - Refer to Fig. B.3.1.

© Source: . JICA Swdy Team

The values of TDS can classify water into 4 classes of low (< 500 ppm), medium (500 - 1,500
ppm), high (1,500 - 2,500 ppm) and very high (> 2,500 ppm). Almost all water in the tesl are
low to medium salinity class in line with this standard. High salihily is observed in only 3
samples from shallow wells ?\l"Qllcl(a urban_a'rca'and very high in a sample of spring water at
‘Gorpad area. e A ' - '

chardmg water salinity spcunlly for ursgﬂuon use, another classification of water was done

‘based on the combination of EC and SAR, as shown in Fig. B.2. 1. Aboul 70 % of the
samples are in the classes of C1S1 (low salinity and low sodium) and €251 (medium salinity
and low sodium).” In the are of Gorpad, very high salinily and alkali hazard may occur on the
crop growth when the water is used for irrigation. In the other areas proper selection and
management of crops can avoid from such hazard.



The other chemical and biological data show that alimost all water can be used for both irvigation
and drinking purposes.

In conclusion, the water quality in the area is suitable or possible for drinking and ircigation
purposes. Salinity and alkali hazered is only a problem in irrigation use at the limited sites.



Table B.L.1 Rainfall Stations and Their Mean Morthly Rainfall Concerning the Study

Station Ob. Elev. Duration Lat. ~ Long. Jan Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct Nov. Dec. Total
o {Reety
" (Quelia District)
Beleli UK - 1591-1946 30-18 66-57° 450 434 356 175 41 28 S8 56 05 23 356 259 938
Dirgi UK - 1591-1937 3019 62-3F 366 47.2 371 196 86 89 257 170 48 46 51 236 2383
Kach ¢+ SU 6,350 1891 - 30-26° 67-18 511 531 498 213 74 3% 135 74 13 12 64 264 2443
Killi Koiwal4,** SW 5,700 1970- 30-15' 67-01' 444 389 564 178 43 41 B4 {27 08 00 25 231 22
Mangi UK - 1851-1937 3021 67-30° 340 480 424 165 69 64 173 99 30 36 48 2210 238
Mud Gorge UK - 1891-1908 30-2¥ 67-24' 455 462 551 1BS 107 74 97 65 1.3 20 84 229 2408
Quetia** PM 5,253 1891 - 30-15° 66-53 4908 495 404 211 94 43 012 74 10 28 61 282 2301
Sasiab SU 5,640 1500 006 66-59° 366 320 351 155 43 33 99 84 0% L3 33 1730 1687
Urak UK - CI914.1936 3016 67-1) "582 625 505 279 147 74 310 160 30 43 58 353 3424
" Walj Tangi * SW 9.000 1961 30-45 67-15' 338 315 843 272 74 36 231 249 30 03 51 342 2835
- (Qila Abudultah Districe) _ _
Chaman “OT - 1893- 3056 6621 526 465 381 183 30 05 30 10 05 30 53 315 I8
Gulistan UK - 1891- 1949 30-36' 6635 551 444 343 102 18 035 41 08 03 18 53 215) 1814
Qila Abdulish*t SU . 1891 - 30-45 66-37 632 544 439 145 30 05 36 08 23 23 71 3327
Shela Bagh UK - 1892- 1948 3049 66-35 790 742 767 290 58 18 64 25 00 28 99 435 337]
(Pishin District)y .
Bandat Junglet* SW 1,500 1969- 3029 6713 480 508 579 170 43 18 216 188 15 0B 56 213 2583
Basshore UK - 1909-1921° 3046 6713 638 406 546 251 56 11 7.0 76 00 33 114 465] 2855
Bund K. Khan SU - 1909- 3040 66-58' 665 485 439 19.0- 43 10 S8 36 03 20 40 0] 2194
Bostan UK - 1891-1950 30-36' 6701 505 462 419 175 58 18 61 41 035 23 56 266 2088
"Fullers Camp UK - 1$91-1907 3027 "67-13 508 579 613 287 102 46 &1 25 10 23 86 290 2697
Khanai UK - 1891-1946 3029 6709 434 47.5 385 145 30 33 61 30 03 25 51 269 1951
Kuchlak UK . - 1891-1950°30:21' 66.56 47.5 39.1 366 152 53 15 7.0 28 13 23 56 264] 1910
Pishin"* UK - 1891-1550 3035 €559 S87 536 4577208 58 13 48 46 05 10 68 MO 2385
Sabura UK . - 191319197 31-0F 67-16 264 650 681 353 262 05 10°292 00 05 163 216 2822
Saranan UK - 1895-1950 30-14 €652 §)3 424 353 150 30 10 48 18 00 285 7.1 307 1933
Shebo . UK - 1930-1946 30-3r €656 676 549 325 160 38 20 94 337 03 10. 23 237 2439
Siran Tangi - - SW 6500 1961-  ° <3028 6712 414 455 630 220 71 36 204 150 10 05 46 234 586
Surkhabhw - UK - 1930- 1346 3335 67-05 747 501 361:234 64 20 129 56 00 03 28 2977 2492
Syad Harnid UK - 1891-1518 3035 6645 483 533 419.i55 152 10 10 10 00 23:114 3E 208
Tordorgahfiw - UK - 1930-1946 30-42' 67-04 710 541 4001 203 51 20 89 23 00 03 13 297 2421
Yori Karez . UK - 18911946 3031 66-57 422 401 3537168 46 08 46 33° 00 1§ 43 297 1862
tMSastung District) S L ‘ . : c , .
Abigum UK - - - 189601945 2949 67.21° 224 231 168 63 20 51 198 200 33 08 20 97 1339
Hirok CUKS - 1891- 1946 29-56 67-14 £43 752 206 183 10 150:394 290 84 ‘28 . 66 2281 3099
Kanak UK - . 1906- 1930 29-58' 66-46' 323 366 229 104 36 20 89 91 08 18 28 IS8} 1521
KirdaGap ~ - UK -  1906-1946 2944 6627 41.7 437 231 99 185 08 86 33 03 18 28 2941 1623
Kolpus UK - IB9L-1950 29-54' 67-08° 455 373 315 BT 43 38193 130 28 28 41 208 1966
Mach*+ ~ SU 3,200 {892- 29.52 67-200 328 325 251 109 66 56 325 325 746 11 23 150, 2070
Mastung Road®* PM - 1906- 1960 29-51° 66-50° 371 424 229 112 30 20 41 23 08 18 16 175 |51
Mastung UK - 1911- 1950 2948 64-50' 485 394 307 173 76 36 74 43 28 23 48 239 193
Shaikhwasi} UK - 1907-1950 2952 6634 589 432 244 127 15 08 76 36 00 20 13 348 1905
Sperand T SU S50 1901 -0 29-59 6700 404 353 330 10 36 L0 102 43 08 08 23 172 1608
¢Kalat District) S ) ) ) )
Katal v+ COPM 6617 1891 © T 2907 66-35 390 301 284 119 48 41 185 107 25 20 SB 180 1903
Mangochar UK - 1912-1980 292 66-37 - 292 254 203 -797 10 15 1520 53 237 23 53 198171369
Surab . SU S7001925- . 2830 6615 493 404 333 163 711 36 361 127 08 13 64 2241 2322

Ob.: Observing Agencies
PM - Pakistan Mateorological Office, Goverment of Pakistan
SW -- Surface Water Hydrology Projéct undeniaken by WAPDA, now being taken over by BWR
SU -- Same as above stations suceceded from UK
UK - 033 cotonial rainfall recceding office
OT -- Othec agency :

* ¢ Hourly rainfall data are available.
. Ciimatological data are available,



Table B.1.2 Meteorological Faclors of Quelta Station

Name of station: Quelta

Obsarved year: 1891 - 1995 (vary depend upon factors)

Items Unit | Jan | Feb. | Mar. | Apr. | May | Zun. | Jul. | Aug. | Sep. | Ocr. . Nev.  Dec.  Annual
Peecipiiation | rom | 49.8] 495 404 200} 94| 437 112 74 10/ 28 61 282 2301
Temperature | ) T U I S S
“Monthly Max. | C* F 108( 129] Ti87| 248 3041 353) 359, 348) 34| 2557 192 133 244
“Monthly Mean| ~C* | 37| 7760| 1L1| "166| 21.0| 256 279 264| 212| 147 92 " 5.1 157
T "MomblyMin | CY I A4 090 3417 83T IS 1S9 198) 119 109 38" 09 32 69
“Brighi Sunshine | T | 2216| 208.5| 2326] 7725| 3342 325.6| 3133| T125| N4 3072 7782 2387 2183
Solar Radiation | MIM| 1200 143 170|209, 244|263 252|241 25| 197 163 T 120 195
" WindMeanSpced Knots| 7300 350 391 40| 38| 44} 53, 38 28 22 25 22  J4
Relative humidity] ~% | 5007500 430 350, 270/ 2L0j 260 24.0; 220, 240 290 - 430 330
Pan Evaporation | mm | 116.0] 1380} 183.0] 240.0 “265.0{ 7971.0] 427.0} 3340 50.d 1500 1210 1090 2213
Mean Monthly Rainfall of Quetta Station :
. ) . {Unit:mm)
Year Jan. | Feb. | Mar., | Apr. [ May | Jun. | Jul. [ Aug. | Sep_ | Ocii | Nov. “Dec,_Annual
181 ; . '
T 80073400 7330 1507750 00, 30]° 00 00, 00] 107 190 2100
1996 i B il 2 S 7 e d '_"_W,_ 7,,,,,,,
Ly e R e B I - U
T | Te02ITHAR| 352! 2481 335 W8 3&] T80 07 11T ——29 B 549748135
o Wil el i i [ INSNY N I Mot o
CCI I A R I % I X 109 1300 00 7*86 73352012
USO8 - 78180 597 SO0 T 25 00 00, 007 00 79 6L
7983 00 300 234 409739900 TT00| 00} 0.0{ 00 7.0 94 1514
K106 7| 859 T RS 2820703 00 7400 0000 00 11787
| 1965 17490, 150 17,3 1189| 00 77“'0’.04 TRK[T00|T00] 00 7254 3842665
TUI006 T ] TL8TTRGI 102 389 U0y 0] 254 700 00 10400 00 1390
e T TTTA] 828|632 7361 0517700730, 25 00/ 00 T3 449 2442
T 1968 TEIETTIIRT IS T T183 T 00, A0 T 00y 00T 00 00 42972260
1969 I TIBS 22060 34S| 1801 00) 2300 00] 00 TTULRTTI3T 318
1970 96, Op 152|335 20,7700 08 157155 76| 00,700 71 1734
TN 74 21818000 13 00 00000 TT00[T00] 700 157 622
Cen | 8ls 2241 U823 447 28] 25| 1300, 00[7 00 00 40972543
TT19my |82 8180 e 08 1300 33?]1—__—0.0 TR0 00 0.0 756972076
L 2 6'__[20 307700 7287700 00 0017700 60,00/ TT00 179 2106
A 821 4520774697710 00 0d) T ?'31_23:0 o0 00 18672323
O IR V7L I ) 4 744V 13680 24.0) 720! T°00; 0000 C 0.0, 00,00 58 72742
P19l Sj 60 . 06 104] "T60]"192[48.1; {40, 00 00 75'2 8623196
TTTTYGIE T T 680583 T 1821 165 TG0 T 00 1218) LI 00l 0.0 23 105 3115
IR0 8] 9020 1123, ~775[ 7 00 "00; 00] 00, " 00[ "00 00 "68.1 3489
1980 T {TER.97 300|955 T2 00 52 700 00 7007248 138 MR
CI981T rll9i 105177 6351 00, 170 7706] 7720, 700, 0.0 130 00 350 3475
TTTI982 T 1780 189.2] 232,41 7304 T30, 0D 00) 500, 00, 638 164 1620 9498
“1983 77771 810, 610 6811 1480 7’29.'0{“7'0‘.0 TR0 1730 00 00 00 728313
1983 |58 2{" 194 405] 75877007 00 700] 1.3 00 00 1807 1432
1985 54, 6% TU00| TTEO[ 888 0 00 T 00] 007 00,700 .""00 35.7 7257 l]
1936 4'2 “102.8)7 458 00 60 00T 1.0]77660]7 00! 00, 196 4.5 2439
s I TIRATT30.27INA[ 20T 5.0 7700 00 00 00, 00 00 1558
1988 ~ 172967 14:8/ I2I{[77°00: 00, "00]""5%5]00,.7°00]" 00 00 340 2590
''''' 1989 467! _'304:-736277]3}_0 00 06 121 0.6 700! 00/ 130 514 2410
- ]990:_': 137, ILﬁEZS TAOS| TT28{T 0D 001TT00] 1.6 00 00 1O S04 31324
1991 766€__4]7"m“8 IRO[ 2800, 00] T00[7767700 85 168 3157
_Isvr T 460 $36/7322(77892 1320T00] 0071537000 1221 00 484 73100
_____ 99 _]_TOG TR SR TTIXN AT ZTOSTT 00 - 00; 00/ 00 00 2096
L 204 6’ 3473|7266 8311971 00] 67.6| 62 788| 00/ 04" 211 2964]
1995 ) 23, 5‘ 4530735507230 00,7 0.0]7250 00 00 T2 00T 1289 2926
Meim 4987 4050 404 201 YA TR IV T4 T 10l 28] 6 282 23010




Table B.1.3 Monthly Rainfall of Killi Kotwal Station

{Unit:mm)

Sun.

Jul.

Oc!.

Dec,

-
Annual

JRE IR AR Y
0ol 00 00 00

. Meam|

401
110038
143

150

09

404 00 o0
00| 00| 244

08

00| 00
09| 00

0o 08
~00f 00

333 00| 5t8] 00/ 00| 00/ 00| 140 41.7] 2873
L 00 00| 36) 3561 00 00 00 - | - | -
8K 00] -00f 00 10/ 00, 00} 323 22.1f -
163] ~ 00| 00| 6991 00/ 00; 00 97| 259| 2644
00| 00| 94 0ol 00 00| 00 006 396 240.5

290

09

262 - | -
123 803) 461,
00} 419 2644
_. 00 394

.00 343

00| 00l 00 33
140l 00 89 290
00| 00, 00, 00

_____




Table B.i.4 Monthly Rainfall of Spezand Station
{(Unit:mm)
‘Year | Jan. | Feb. | Mar. | Apr. | May | Jun. | | Aug. | Sep. | Oct. | Nev. | Dec. }Aﬂnunll‘
1

BTN T R ST D IR DEE RN U N N T DA N

19621 - | - ol SN NS BN S S IR S B -
BRUCLY IR O LT A S I SO N BRSNS TS S e
1964 - o ] :
1965 - 1 ; : p NN I I B ul -l
1966 - | - : U B S IR T R SR R e

ECTE T T NN I N N N NS B M B NN B

1973 | 787 254] 127 102] 00| o00{ 1054 - | - | oo - | - | -

94| - |- | 0o 00 eof 00, 00 10 00 00/ 00/ 208 -
1975|318 330{ 2031 00| 00| o0 00| 102] 00 00 : 00 76| 1029
1976 | 267| 597| 44.5| 00/ 00, 00| 00| 00| 00} 00 00 -13] 1321
1977|254 00 00| 00/ - | 178 64 00i 00 00 sil 13} - |
1978 318 381 25 00| 00| 00| 368 64| 00 00 sil 001207
1979 | 140/ 559] 457 64/ 00, 00| 00| 00| 00 - 13 00] 826] 2057
1980 [ 457 813 116.1] 00/ 00 152{ 08/ 00 60 102/ 140 s.I| 287
o8 - - e e e
1982_ _76_2 177.8 232_2_‘89_-__§_9;._‘_) i QQ_ 00_3394;:‘_}(2 219 __00 4}:7 6607
1933 33.0 394 44.5] 559 73:36 QO203 72.4 _{)p _____ 00 ‘00 457’___;_3_4_6_'.:_71
1984 | 19.6) 140/ 127| 25| 00|' 00| 229| 127| 00 :00| 00; 297} 114.0)
(19851 -305| 00 114} 711 00 = 0.0) 1152 102] 00/ 00 00 218} 1603
_19867 25| 889 66.0 00 00 {),7(7}-7 12.7 M2_6_9__ QLO _00 0.0 5|__2_02.721

1988 | 16.5] 15.2) 5971 3301 -00f . 0.0; "25] 127 00, 06| 06| 635 203.2
1990 | 97.8| 83.8| 432] 38 00| 00| 00 25 o0l 00, 00 559 2870
1991 | 73.71 1245) 110.5| 457/ 10.2| 00| 00/ < 00, 00] 00 178 89| 391.2
R D Sl IR Tl DD FE . S RN oI -
!99_3 6§_3 64 _6}5 __l§g 0.0 J_.’JO . _{_)_0 ~ 0_0 _00 0.0 4.0 0.0 1564
994 - 4 - b - | - 1 - Y DR S S LR Mty BLS B
1995 - - - - S A ST IR IR Pt e -

Meam| 47.9] s08] s9.2| 15| 69| 24| 124 100} 00} 23] 23] 269] 2518




Table B.1.5 Monthly Rainfall of Siran Tangi Station

{Unit:mim)

Jun,

Jul

Dee.

1
Annual

ety - - - i - ) IO S R - -
1962 - s i y - - - R I B -
83| - S o N IR I S N N LT B
IRELLH N DR B R 89 1321 - | - |- |- | 104 -
1965 | 155) 14.2] 24.1| 658 00; 00| 00| 00| 00 00| L5 246 1458
1966 | 5.1 533} 25| 419 00| 51 145 00/ 00/ 76/ 00 00! 1300
1967 [ 00| 104.1| 859| 335/ 00/ 00| 00| 00/ 00/ 00/ 102| 27.9} 261.6
1968 5_3_3 = S5a - 00 7? 0.0 2.8 00/ 00] 00 0.0] 533 -
1962 _§2_1 _2_2_? _nl7'8 77?15_% 305 0.0 25.4_ 0.0 _____0_.(_) 0.9 B 2.5 5.1 1715
1970 | 27.9| 17.8| 457|' 00; 102| 00 25 25 00, 00 00/ 00| 1067
CZI R R I I RN T T B TER T N DA o
1972 __4_33 533 8s5. 22‘2 _M'JL? N 15.2] 127 702 0.0 0.0 5.1 17.8] 268.0
(1973 | 203| 330, s21/- 06| 00, 00y 483] 04| 04} 00, 00] 25| 1562
1974 | 330/ 102) 00] 71| 00| 00; - 00| 06 33 00, 00| 152; 6838
1975 1956] 584 660, 25| 00/ 00 .00  660| 00| 00| 17.8[ 12.7] 419.1
1976 é_l§2 _](_}4! 391.2 76!9 00 2541 152 00| 15.2| 28.7 8.9] 36.1 j}l_é
__1?2’}'_ B §l_g__§_f_)_9 __90 _ “0(_] ﬁéil 295 4570 30.5] 00 00| L8] 13| 2309
1978 | - 76] . 13| 33| 25| 00| 305 864] 102] 00| < 00| 00| 18 143.5
1979 [ 196 57.2| 37.1| 51| 09 00 00| "00} 00} ‘00| 00| 1td4] 1303
1980 89 69 163 00 090 331 - 00] 00 00} 84 1.5 LO] _{6_‘%
19811 - S I N MEETE RN SETRS NN I A R B
1982 | 211} 483} 'S4.6| 244| 135 00, - 7.9 686] 00 49.5 0.0 57.7| 3454

1991 [ 163.31 83.6| 493 59.7
19921 - T I
993 - 1 s - e
19941 - | - | | -
1995 | - . . .

 Meam| 444! 46.1] 683 196]

109

1240
17.8

00

00| 00| 178 419
00| 35.6[ 15L6] 715.5
o0l 163| i) 49z

618
162
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Table B.1.6 Monthly Rainfall of I.K.Bund Station
{(Unit:mm)

Year | Jan. | Feb. | Mar. | Apr. | May | Jun. Jul | Ang. | Sep. Oct. | Nov. | Dec. Ann;ﬂj
BRELTN PR R B SR N IR S yEEE
e - f - | - b e
B IR SR SRS (R R NN UGS LI RN NS N R N
%64y - ) - - oS IR AL S LT S
J1esf - | - - ) - i LT D NI i L B R B
BLELICH I ST N B SR [ (S ST S ST U LA I
RLECT/ RN SR R ML - i R I PR N -
1968 | - | - - - SR S DOAA) It LA M o I
LR DT R INGATE IR N S - R ERER B R
LIV S LY WU SR IR IR SRS DR IS LA SRR SRS S
o7 - 1 - RO DRI IR I - s b
972 - - - e I e e b
BLEZEN DRI RN S N R SRR R N P S - - L
L DT R PN S S N W - U R LR DU
BTN D ST RS TR I M - i NI - R
1976 - | - I ELEt N SN UL N R MG NN SRR NE I -]
oy - - - e -
BEIET I R TN I R B - S IO I KA D
1979 - ST 2 | NI DU R TR PRIt NN MO N
1980 - - b - h - i IR R N DA ISP R S
LR RN e R NS N NN SRR (RN N I Y NS C.
1982t - R ERS R PR ol DN IS W S
19831 - -1 - |- R I R R B -l
1984 | - - ST A R SRR A INRCIONY D DA NS N Lt N
R 2 IR I RN TN NN SN SR IS IR SVt MR RS i
h986 | - | - - b e e e e -
L7 R R NR L] A R AR AL M Lt T S S
19884 - ot - | - | - - | 199 1L 00f 00 00, 264 -
19891 3991 302 1480 - | - | 00/ 58 00 00/ 00 00 526} -
1990 | 150.9) 1092 163] 239 00| 00| 00| - 00; 00 00 00; 70.1f 370.3
1991 | 270.0] 127.5].163.6; 37.1} ' 00| 00| ' 00| 00, 142] 00| 163} 13.2| 6419
NEE) R T R I D T I e e e e e e
1993 1057|152 333 180] 00 00 00| - 00] 06/ 00/ 00 00| 722
LA IR TN Y R I RET PR T NGRS NN SR e
1995} - i N NSNS A0 NVLAN AL NUN. NRNEZPUN DUSha ML SV
Meam| 141.6] ' 70.5| 90.3] 263| 00; 00 31| 23] 28| 00] 33| '325| 3948
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Table B.1.7

Monthly Rainfall of Qila Abdullah Station

- (Unit:mm)

Year

Mar,

Apr.

1861

1962

1963 |

1964
1965

1966 |

1967

1968 |

1969
RELS
_lomi

en

1973

_1974

s -
___1_976 :

1977
78]

1979

1980 |

1981

192

1983

C 1984 |

1985
1986

1987

1988

1989 |

1990
1991
1992
1993

1994

- 1995
_ ~ Meam

-
May | Jun. Jul. | Aug. | Sep. | Oct. | Nov. | Dec. |Annual
.| 00 oo ool oo oo s20 -

- 00| 41 00] 00 00| 00f 318 -
20| 00 00] 00| 00/ 00| 00| 630 341.1
00, - 00] 001 00| 00/ 00| 36/ 239| 39.1

10| 00| 10l 00l ool 00| 09 502|356
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Table B.1.9

Rainfall Records iil Short Term Duration

24|

KILLI KOTWAL Station {rmm)
Year T hour 2 hour 3 hour ~ 6hour T T2hour T 24hour
Wintes Summer | |Winter Summer  |Winter  Summer  |Winter " Summer  |Winter Summer | Winter Summer
1970 ]
1971 53 00 86 0.0 10.2 0.0 11.9 0.0 119 0.0 119 0.0
1972 7.6 19.6|] - 109 19.6 12.2 19.6 18.0 19.6 18.0 19.6 18.0 19.6
1973 4.1 21.6 8.1 350 8.1 356 11.9 35.6 160 356 183 35.6
1974 8.1 0.8 8.1 0.8 8.6 0.8 15.2 1.0 251 - 1.8 26.9 1.0
© 1975 9.7 19.1 13.2 335 13.5 343 20.6 36.1 21.8 44.7 257 44.7
1976
-1977
1978
1979
1980 .
1981 ] . .
1982 7.1 ‘145 113.7 20.8 18.8 2081 310 218 49.0 229 56.4 229
1983
- 1984
- 1985 : .
1586 193 14.7 20.3 281 203 3538 20.3 490 20.3 69.9 20.6 315
1987 137 122 147 224 14.7 224 17.8 224 236 224 30.5 224
1988 14 0.0 10.2 0.0 16.5 0.0 25.7 0.0 328 00 38.1 0.0
1989 6.4 19.1 10.2 313 127 3181 152 KRS 226 318 351 s
© 1990 8.9 0.0 14.0 0.0 17.8 0.0 221 0.0 368 0.0 41.9 00
1591 11.2 S 1.6}, 130 16 140 S16]- 203 10.2 386 - 140 40.6 140
» 1992 : ! :
-~ 1993
1994
1995
) BANDAT JUNGLE Station . :
Year 1 hour 2 hour I hour 6 hour " 12 hour ~ Hhour -
. Wirter | Summer  |Wikkér Summer  |Wialer - Summer [Winter | Summer - [Winter | Sutmmer Winter VS:u;li}f)E:(: )
{969 | 00 2LI[ 00 - 26l 00 214] 00 224] 00  234[ 00 :
1970 5.1 16.3 89 - 165 27 ° I65 239 165 343 165 493 - 16.5|
Y971 43 00 56 00} 1Y 00 81 00 109 60 :11.2 0.0
1972 0.0 00| 00 00, 00 00 00 08| - 00 00; 00
- 1973 94 . 241 097 - 29] 112 -264] 0 191 38 21.8 38.1 217 381
1974 7.1 25 16 38 © a9 C38 122 "38 244 380 325 38
“1975 6.1 41 - 19 6l 19 T 182 1.2 11.7 132) w1 132
1976 ‘ o ‘ : : ) ’
1977
1978
19719
1980
1981 . o i |
1982 (8! 112 11.7 16.5 157 - 185 219 20.3 41.1 269 4380 19|
1983 : ' ' :
1984
1986 N | 12.7 "89 - 147 11.7 : 150 18.8 15.5 216 O 3LS 22.1 316
1987 - 23 60 46 - 64 6.1 7.1 9.7 89 18.3 89 234 16.0
1988 - 0.0 -00] * 00 0.0 0.0 00] 00 00; 00 0.0 0.0 00
1959 48 1.8 14 28] - 102 36] 145 6.4 282 - 119 429 127
1990 <30 25 58 38 74 51 . 24 1021 2ta 15.2 28.2 10.2
1991 58 (12¢] 1.6 0.0 8.9 00 11.7 0.0 19.6 00 318 00
1992 w
1993
1994
1995 L




Table B.110 Typicat Analysis for Groundwater Recharge (JIS)
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Table B.1.10 Typical Analysis for Groundwater Recharge (2/5)
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Table B.1.10

Typical ‘Analysis for Groundwater Recharge (3/5)

ey 1990 PanXFa'owd :
[ A T S R TR S T T O T TN T TR T TN T T S T T T T Sy TR T YO LR S L N
Riinfall 000 BG0 1954 336 IS4 2T 000 000 020 090G 000 DOC 000 OW Q00 SOB 40T 1t43 K206 1047 457 C00 OW 000 036 SO0 COD OA% @91 (DT} A8 322
[LTRCALE o0 BN 0% 08 0313 1) OX 490 OO0 000 030 DOG 000 000 BOD O35 003 03T QL 033 €2) Q00 040 040 0N M0 LU QW G5 06F Q48 A6
Ex.co Rain 000 0 1838 33 241122 0N 000 000 000 0M £OC DOD D00 DO 433 00T 16% T4 DI M Q00 050 000 000 GX0 B0 D36 FHLLVOY 61T 11NS6
1o fran) 169 167 363 160 NG |6p &9 £69 140 160 169 160 1A 160 LEF L4% (40 (40 L6 D69 166 160 263 369 160 L0 €69 Jfo R6D Qhv a4
Sefmoont M0 2R99 ITHT 3000 K100 MIOS JO00 W00 STST PG 15 GH JE9T 2192 1T00 Q033 W AT 2059 451 300 KOO0 M0 OO0 I Gy FFOT J6% 2OH1 298 2592 1190 K10 3000 KK
Actoal RE 1el 161 YOI 1DL IGL LOL 101 EAL ROL TBL WOE {01 IOL BO) (O EOY 101 YeL LGL 103 180 Led 90 101 100 V8410l 100 EDE 160 §6L frad
Boharge Qp D05 23 1401119 006 O3 000 Q00 83 D30 O30 GOG G0 000 000 18 Aed 93 333 030 006 €90 000 0% €90 900 JM )4 36 BTS)
Foysy1esd _— .
L - TR R T . LT O S S TYUNNRS WO Y TNt ™ SUNURUNNT UL N - N {SOON THN TR TR - - W A |
Reafall 000 GO0 000 B0 SIW HSE TA! I8 COb £00 DM ITSE BN G0 ¢h0 000 X7 38 400 000 9% 930 00 35 6 1M 0% oW
Dufam) 00 020 000 €90 BT 1M 46 01 0OP G000 630 168 021 €3 0P 900 236 015 000 000 030 €50 006 01 G0 A 03¢ Rog D0 142
Escess Rain 090G 030 GX0 GDO BNGS MM 716 355 00¢ 00 3197536 348 00 000 000 370l 33E OO 000 OO D20 GO¢ P4 €N R 060 0 0N s
ET: {mm} P23 N2 220 23OXEO2IR 2N 226 226 RXK 224 2N 24 2IE 20 QMM PN OQ2 2lh M4 }I4 XN 222 fin )
Sefmcwit 00D 2063 3726 1390 2453 MO0 SO0 3000 H000 2465 2236 M0 00 MO0 J643 2126 100 1000 D00 66 2726 2500 2483 2314 248 AN IN0S 1AL
At EIT 23T ORE 3P ORI ORD bR EDF 13F AN RN 10X 4N A0V 103 RND 13 q0P 431 IIF MM b RN XN AN N M oW Jue?
Rehoge 030 €00 650 600 S {893 AT 3% 00 000 000 130 331 Q0N 000 €00 yi&r 3l §00 G000 030 800 00 600 00 €30 0 9 ¥l
March 3590 - : - — —
lem 2 3 & _ & & _F 3 _ ¥ 303 2 31y 04 03 (7. o8 10 0B p P o3 3% 3w MmN ..
Rainfal 920 €00 900 60 000 Q00 $00 000 440 CO6 900 90 000 DG Q%0 O HI0 Q00 IO OO0 ANM4ME? OO0 000 OO0 €0 1IN AD0 MIIA 300 B WY
Dis {mn) 000 000 900 040 B00 000 800 CO 0% 020 £00 900 060 030 P00 000 030 Q00 0O OO0 AM 07 XX OGN 0NN OO0 TR 00 O 0@ 0W 24l
Excess Bain ang 000 300 030 006 05 £0¢ D00 0 DXL BXD J00 000 DOD D0 P0G SO0 000 400 000 44 GNY 0O Q00 00C £30 1030 eDO 1232 400 B0 PN
ETainmy FE B4l XAY BEE 341 Jd1 340 JAL 34D S1C3AL 360 SAU BAE 3O 240 34 34 dal ML MY Ja X141 XND 34) 341 BN &L 340 Bab 24 by
Sedmione 2097 RUEN 1603 £470 1274 3043 43 £50 435 PH G456 000 400 000 OD0 200 B0 50D DA DO G600 2441032 323 623 418 213 0L £4) PR 16SE 14N
A ET 205 (05 3a5 0§ 143 203 205 105 05 105 045 Q01 000 GO0 340 OO 000 051 000 OG0 243 los Fos 108 Tés 108 308 IS 1S rof oS 43
Rebuje 00G_0J6_000 835 930 B30 000 030 000 053 900 £00 990 000 Bog O 00) 001 06 600 GO0 030 0N 03 b 630 00F £00 070 400 UM bk
AR 1590 -_— :
Jem, 1% 3 & P & F % 9 W 33 py W M g g7 9 30 I gr o3y p 38 & gy @ M M
Rachall 020 090 020 000 900 203 Q00 490 RO) OO0 OO0 QA0 00 CN¢ 30 €0 600 €30 000 BOC 030 800 OO0 000 40 BOO BI0 0% GO0 0N 0H 20X
Dis {ean £50 000 OO0 G400 000 Of6 Q0D £00 003 000 000 000 05 0N % 00 000 090 ¢30 0D 000 600 000 O0OC 400 NX0 690 G6) U 0N LB
Exest Raie £30 000 050 000 000 187 090 090 030 000 OO0 ODY OO0 G 000 €00 €0 O O 00 000 0 000 G 000 607 630 420 w30 0N 17
ETa (nomd ATCOAT AN AN A0S AN ATE AT ATE AN AN ATE ATE AT BT AN BN AT ATE 436 A0 404 4 AM AN 4M 1M AT 4T AN 11
Sitecst 43X 1ET BID 636 1H 080 030 F00 030 000 O30 030 GO Q0 03¢ 090 ODC 031 OO0 G0 €00 O 40 00D OX 800 630 ON 001 000 DX
Aot ET 284 289 284 188 223 241 OO 030 050 030 B00 ODD J00 03¢ §05 000 §X 00D 930 €00 430 4 0Co OX 0 €)X CM QN €00 0W el
Rehurge o0 000 80D B70_030 BOg 00 LN 0 0 B0 000 903 030 50 60 £ D00 400 000 €80 H) ©00 000 B¢ ¢30 800 ¢ 000 B0 [
My '3 — -
Jem 1 S 3 [ ] E] & i 4 & b3 JE | O | ) 11 14 [L] 14 i1l i ] 1] 0 2% It i+ kL ] 2% . . o b | Pl M Bl
Fainfall 000 000 036 8cD 000 G630 005 ©OC G0C 000 0N 000 GG 000 DAY 000 Q30 €00 000 000 000 400 C£26 €00 GO0 6% D00 9N 0 £M 0 A
Dns tnan} e00 000 03¢ 000 J00 000 93¢ €30 D00 050 009 £00 002 $00 000 000 230 €00 Q23 000 OO 400 OO0 ON0 X OM DI 900 O GG GO DM
Ex.coi Rain o0 200 006 099 000 06 420 €00 800 000 000 DI0 OHb 000 DIO 00 £O0 €30 000 400 D00 Q00 £30 000 000 990 000 230 430 ¢ 0N AmM
ETa [mum) 590 550 330 $90 890 Ap0 933 330 535 530 190 590 500 390 550 530 550 590 $90 $90 450 390 490 p0 $I0 350 §M0 59 $90 Lo A kg
Sdecont 899G 000 200 ¢D0 €X um 59 930 020 00 9% edo pOop GO 000 D3O 00 DoD 600 000 9GO 600 Q00 050 GO0 0N 090 COC M ¢ X0 OW
Aol EF 00 908 000 L 420 G00 400 €% §K 80 000 GOG uao 090 000 930 000 920 090 600 000 G00 000 DOU 000 090 DA GO0 €00 000 AN G
Rolae o606 93_G60e 0N gz 606 930 N0 Q00 4G 600 900 0 20 00 00 630 30 000 900 020 000 60 §00 000 030 032 e 606 9M M
dureaud
Jem Vo3 % A 5. & 3 & _8__B__ 1 %2 %3 iy 33 18 O (8 _ )9 NN} s 328 % PF M M woon
Raiuhi 306 000 690 930 03 £% ©50 %00 600 BX0 €00 60 600 6% 000 I 230 000 40N 000 GX G5 040 400 000 OW O30 030 020 OO0 QM At
Du (o] 000 DI 000 020 030 000 UM 000 0N 03 0U0 GOC 000 000 000 JOD £30 400 000 00 €30 GX 000 €06 0K OW 000 QN OM 0 0¥
Exuew Rain 000 DO 00 OO0 050 00 £30 €90 020 000 000 €00 400 000 U0 GO0 600 000 D00 Q00 000 Q00 003 LOD 0K AN 000 X 0M0 00D e
ETe imm) M0 30 MG FON TOD ¥eH PN MO0 YOO YOO MO TO0 TOZ TOO IO0 FOO Ioh P00 100 RO THE ¥ MO 1M 1 TN I00 P Po0 Qi en
Sol@ciei. D00 B3 0X 0N D0 000 SN 000 4N 000 400 0% AN lm 400 000 000 000 ooo GO0 900 030 GD0 ¢M PG D0 020 0D g doa BO0 .
A EY %0 03 0% 600 000 632 000 06X 00¢ 000 0K 0% oM 600 BN Q00 £00 900 €30 400 050 B30 034 2D6 000 gH7 D00 QPO 0o
Rofiege 830 000 03 800 $00 900 0 £X 000 03 _dM B0 JN_M_@M_UJ_M.LGW 07 _80 400 0% bk
AL — : . _
Jew T S N S ST T B TR ST YU TN T YA Y S TR MCTAGE TINE -2 (IO TR T TS T W A R NN
Raintl ¢ 000 030 B0 000 QOr 200 O DOG BAC 030 PO BO0 0UC 00 DM X GO0 DOD 800 DO $0 030 000 00D 000 DI0 Duv 3ae B BN RN
IR LER] Qi H00 090 BOe 0 000 036 000 L4 BOD 900 DDO 000 G0 ODE OD0 @00 000 GPD 330 030 §0 600 0O 600 000 86 U £ €N G DM
Eroes Raa 058 QU0 000 030 000 030 P00 020 0X6 O Hda pdo 600 000 006 OD0 €20 006 GDD 0D0 0U0 03¢ Qr O0r DO 0N B0 PK 0N &N Lok DA
ETa () S 20 THN TAOTI YA 230 TN T VML WAL PRI TMMOIM PR RN M dM TN FXICIM O B3O1M TIOTMOTR OTMOIM AN 1N TN I
flmeat 400 030 600 000 N!) M 0 b aou 030 [3e ] MI‘.I um SO0 300 A0 DOR o3 800 G000 430 &M 450 43¢ 0% ODO GOF 0J0 60 00 4N BN :
At T . 9m 600 0 B0 pi 000 o 600 000 000 f£00 o0p bab 00 400 00 430 040 000 00 000 HO0 BO0 OM HX EXN AW
Bolew Q00 g00 9% Qm_noo !QQ_UAJ'"".. u_!m_e.ao_m_tum_w 93¢ 000 000 GO0 00 O3 04¢ £00 900 G20 B0 g0 Qe ¢X B0 DM
¥ LAl O — -
i OF:1 ] H 3 4 3 { S [} L JUUS: | TR N N T IO IS | N A : S . N S S | N LBt LN M . R G- A . DU S
Rainhf 400 63X 030 600 030 043 €00 G D) 020 000 000 HOO GDO 000 €00 B30 (a0 200 £D] 000 G0 09 €00 £00 DOD BOC BH 03 €0 &M 010
Dot a2 000 030 003 €30 030 DG B0 00 0D0 POD 0O 600 BX¢ 000 €00 €00 670 COO BAG 000 00 UM £Od 000 HD0 000 6N M0 B eM EN AW
Extu Rain 000 020 030 600 000 030 €00 090 D) 00 BN 00 0J0 000 O0C BOC 4D 000 Q02 000 O 60 400 OO0 400 G GU0 0% 000 g0 ad) oD -
[3 cE N 514 42 X B 62 B 424 B4 61 624 824 620 620 M 634 830 EM RN 61 6M B2 b0 AN B €24 43 A 674 AN 14
Slmeent. 000 000 €30 00 000 030 £A0 6 DO 00 000 4N ocn m} 00 030 3 e om _nm o0 ¢ oM ﬂ-‘l] 690 000 000 000 0K BN 0K 0M
Aol €F 000 626 040 ODD 000 B0 €0 003 DG QU6 0N W 900 090 0X 0o 000 0 b 400 000 000U §OG BN 64 AN AW
Rohege 000 620 005 000 ¢ m__eaj__m_m_uuﬂ_m_w__ul_o___&w 8o o .LW_LLO _$90_030 800 000 BeO B 620 00 400
Seplemar 1230 -
Inm U S S W S W T S S YT ST S T T TS T I A T TN TR TS TS TR T DD T
03 020 Q00 0N G0C¢ 0OF X 030 00 020 GO0 000 020 P0G 020 0N 400 03¢ 00 000 &M 650 0 4M0 M 600 DX fan Boa € 0 AR
ooy 000 DO 00 $0C 930 03¢ 020 000 €00 COQ 020 ot Bod 00k 0K 090 00X ROC SO0 000 £O0 400 OGO OO0 000 02 QU0 B G £
ao0 000 400 O O0C SO0 6% 050 4% f0d 000 00U €30 GIG O 030 g0 O BOC GO0 A0 0L 400 00 YO0 M LW I BN OM LAL
ETa ) 439 4] AT 410 AR 4T AT AN AT A2F AW AT 419 AT AT AT A AR 47 AN AR AT 4T A1 AN IR AT Ay N 1t
Solmend, 000 630 050 D5 090 D00 30 000 EX 00X KOG COD 0N 020 4 0N ON 0:)0 o)o Cd 003 02 B30 003 O 000 QM0 DX Qb @ O
Actual €T 000 ¢D6 230 00D DOG GOG 00 800 63 030 G0F 020 60 BT X 0N €50 GO0 000 B0 600G G00 630 0 E36 UM 0M 0w
Bokyee 0% 000, 930 €30 L0 O0) D0 MLQQ@MUOELM_AMM_ L% 99 090 950 B 000 070 000 B0 0 0 00
wber, 1 - - —_
fen [T T N T Y T TR N TR Y BT N I T YL T R TON T EV T N
Rainfall 42 000 U3Q 000 U0 £00 070 R &0 030 00¢ 800 €00 00 000 ©00 900 50 G0 00X D0 020 OX D10 0 €00 20 4N 0w OM
O ) 000 000 BO0 0P0 G40 000 000 #0030 GO0 €00 D63 000 O30 000 DOP 030 04 940 00 030 ©L0 DI 008 DX 0N €0 90 220 0 M 6D
Evess Rain BIC 050 £03 GO0 DDO B3 O0C 000 900 €00 DOG 40 000 000 00 000 000 G 00¢ 230 03 400 090 000 0DA0 030 600 W CDD DX B oM
ETs foa) 333 335 335 335 333 335 8NS5 5 3OS 335 BN NAE X35 DA% 3R Y35 815 M3B B3R 3MS 3R NAS 311 XAS 85F A BSR 3an A@ has Nagogntd
Ssfmeva 036 000 000 000 $0F 000 0O $00 GU0 Q00 690 400 901 900 020 T G0f 90X 03 €0 A0 OW 0 600 M SO0 OM 0 40 07 0w goF
. Al BT 030 0% 010 630 O 030.070 030 A0 60 000 400 000 OO Q0D B0 L0 900 020 OGN U0 G00 020 000 BN 0X 6M0 b ol 0w Qm GPe
2edargs 000 990 R0 PG BUO BN %0 §) 00 0N O Q00 900 0N 000 6N 9 R0 00 G00 BN GO0 G @K 000 GX 00 fib 60 000 G 6N
Nerpmbes 1§90, _ )
Jem . ] 3 Lh_j_—_L_J l—lL_,JL.JL_J_{__!?_Lh_L;ﬁ‘Ll_J!_E._L___IL_iL_s'__E‘ _2"_4_44!._.a oML
Tl [EXERL] Ma “0 02 600 0 600 800 ©00 OO0 630 €0 61 00 ©0 [E] o0 000 G0 AmM bae 8h0 0
Du femd P 4% 006 003 20 BN 0% 0N om [ I_M 200 0 000 200 D00 B2 OO 0.‘!}.0\'\0 090 L nw &M B BM ODO o 81 oM L
Exeu Ro'a oM 050 B Q10 400 236 D03 03X Q00 000 0N P H00 006 00 000 X LAD £30 DG 930 8O0 §I0 00 000 00 010 DAY 0N oM ¢
1T imm LI TR LR LR S IR 2T ST K TE B T zq T 249 T OTLE T4 24 24E 245 A4 140 Ja Qa8 TUE 34 TH 244 20 1M IO LE¥]
Simeeal 600 030 O 0% 003 €70 03 0% €29 904 ¢20 €30 Q00 €00 OO0 001 bOC 430 EOF ©00 EOO AN GO0 t‘\)ﬂ 000 03¢ 0% A% g 0% ¢
R BT DX 03 030 DO 000 POp P20 DX AN OD0 B0 HOC P00 DIO DOO P00 £20 P00 000 X D00 B0 920 B0 CO0 900 DD 0 S0 o
Rteze 9% 9% bpg (9 £00 D3 930 0% 03 600 0% g0y &30 &0 0N 000 QQ"MVN.L’L_MO_.&; B0 910 00 00 M0 00 0N
Poserbart g9 _ _— -
L PR N T T SR T Y T S MY Y S Y I O I S T TR A T T T T S U T IR T
Raishatt €5 500 800 B30 630 P00 4% 600 433 £00 IS4 404 00 904 000 GO0 0 B0 600 O30 XTW BOD N3P IR OO0 EW OM TN I 00 0N ITW
Dot [ . €00 000 H00 03 0% goc 00 Q00 90 OO0 O 020 090 085 003 BOC 420 630 420 000 DIk €00 abd 0% GG 93Y 003 ©¥ 411 0N ON W
[ZET') &3 400 600 §00 @) 00 450 450 00 00D OO Za1 FMS O BSY 003 BO0 J0 8O0 600 UO00 245 YO0 421 B4 020 BT D0 Bl 1T Q0 G0 MY
kToaamy CE7 16 183 KA D&M 1oy ded 14) 14% 163 JE3 [&F Ead 143 L6} (63 g6 LAX 183 E&Y D&Y 1e) 183 D& A3 I8) (4} 163 DAY (a) 18} %33
Swowr 00 €00 G400 400 030 ow lDe iﬁl) IDO D!ﬂ SO0 Bed 432 M ALGS 00T WOF B11 YA 616 3LE b33 54 491 S50 IS0 00 FRI N3N0 hEdD 18H 14
Actead BT [ERLREE] 030 03 0% 0X 005 09% 095 4% DA H0E BM A 033 0% 09 O 3P 605 454 J9F 0y 04U 0N
M‘n-_umjwﬁmmmwlemmanﬂﬂ £ 020670 §x 0 0¥ £0¢ 5N 0 _£N9 600
Ly i Mevugbypes L
__&lgl_-@_ < R s Uy B Brlg Avwajie FrdekTon s
A BRI RLERN M} NN
JM% 3% AT MY ST ) B | IRE Y A Uk

B-17



‘Table B.1.10 Typical Analysis for Groundwater Recharge (4/3)
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Table B.1.10

Typlcal Analysis for Groundwater Recharge (5/5)
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Table B.2,1

Results of Water Quality Test
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Fig. B.1.1 Climatic Stations Concerned in the Study Avea
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