APPENDIX C







Table C2.1  Inventory of Climatological Stations

Z
=

Station Location Elev. River | Operating | Tnstruments Period

Basin Agency : of
Lat. - Leng. fi : Record
I }Karora 34D-52M  72D-46M - Swal IRR(F) ] 1962-
2 |Abazai 34D-23M  71D-34M ] 1,500 Swat IRR(F) 1
3 |Tota Khan 34D-38M  71D-49M - Swat IRR(F) 1 1972-
4 |Char Saddah | 34D-09M 71D-45M | 970 Swat PRO(F) 1
5 lUtmanzai 34D-10M  71D-45M | 942 | Swat IRR(F) 1
6 |Kulangi 34D-39M . 71D-47M | 2,200 IRR(F) !
1 |Amandara MD-ITM - TID-59M | 2,152 Swat IRR(F) 1
8 |Chakdara 34D-39M - 712D-02M | 2,220 Swat PMS - 1.4,5,1 " 1940-
: . ' ; SWHP 1962-
9 {Saidu Sharif | 3dD-45M 72D-22M | 3,200 Swat PMS 1,24,5,6,7 1966
10 {Charbagh 34D-45M . 72D-27M | 3,400 Swat IRR(F) 1. :
11 |Kalako - 35D-03M © T2D-28M | .. - Swat IRR(F) , 1 :
12 |Kalam 35D-32M . 72D-35M | 7,500 Swat swie - 1,24,5,6 C1962- -
13 |Malakand 34D-34M : 71D-55M | 3,000 | Kalpan | IRR(F) I " 1866-
4 [peshawar | 34p-00M  71D-31M | 1,180 | Kabul [ For | hA4SOT [ 1866
_ ‘ S U - 10,11,12,13 | .- 1966
15 E"ih:‘“’_r 34D-01M , 71D-35M | 1,177 | Bara | (PMS | 1345789 | - 1966
Sourcc Invenlory of stream gaugmg and cllmato!oglcal s!ahons S\ VIIP-WAPDA.
]nslrumems Descnpnon o _ *. Operating Agencies
1: 5'inch non-recording rain gauge ) iIRR(F)-  Imigalion Deparlmem
2: U.S. Weighing type Recording Rain Gauge . ' : NWFP
3: Casella Natural Siphon Recording Rain Gauge Co SWHP-  Surface Water Hydrology
4: Dry and Wet Bulb Thermometers - = - S Praject WAPDA
5: Maximum - Minimum Thermometer : - PRO(F)- Provincial Authorities
6: Evaporation Pan/Evaporation Balance o . NWFP E
7: Anemometer . - PMS - - Pakistan Mctcorologlcal
8: Pitot Baloon - . i o : o Services . .
9: Radiosonde - . - - - S o . . FOR - Pakistan Forest lnsluulc
10: Sunshine instruments o _ S . Peshawar

11: Sail temperalure recording instrument
12: Soil moisture recording instrument -
13: Dew observatlon gauges and balance

Table _C2.2 Inventory of Stream Gaugmg Stahons

No.|  Siation o Locatwn Dralnage Operatm Penod
' SRR an RS Arca | Agency| - Of
~Lat. .- " Long.” }(Sq.mile)] : : llgescord
{Swat River - — [ IRR(P 6-62
I lnear Katam 33D-30M 72D- ML T80 ) swip | 1961-
Swat River at : IRR(F) | ~ 1911- -
2 lchakdara - 3'“) 38M. 720.02M 220 1 qwhe | 1960-
" |Swat River at ' R 1956-
3 Ivonda 3,_4.0‘29—‘\_.“ | 71;_)7311M 5,560 IRR{F} 1927-58
 [Kaul River at : ol | IRR(F) | 1897-
4_; \Vlixr%ak 3?‘9‘““_’, 7‘10',24”' 26,000 PWD(F)} 1949-60
: Kyeerer USRS B o ' -
5 faAimagia | HOOM IR o IR | 970
“\Bara Riverat | .. .. . . - | IRR(F) | 1959-62
‘.5; Thansi Post 33D'52M-., 1iD-24M _.713 SWHP | 1961+ |~
7 |Kabul River at 34D-01M 'J‘ID 53\4 34 200 SWHP |DEC 1960-|
Nowshera il

. Source ]nventor)' of stream gaugmg and chmatologlcal stalmns SWHP—WAPDA.

Q I Ogeraung Agencnes o SRS
T .~ IRR(rrigation DepanmentN WF P .
' T SW - Surface Water Hydrology Project WAPDA
“PW Public Works Department N.W.F.P

. cTl



Table C2.3 Monthly Flow Records at Kalam Station_

Units: m*sec

Jan Feb Mar Apr May  Jun o Aug Sep Oct ~ Nov Dec  |Average

1956 | 152 148 175 509 2003 2408 290.1 1819 823 368 205 161 973
1957 | 147 138 147 276 - 815 2315 3237 2316 937 594 481 . 295 985
1958 | 143 112 157 614 1368 2784 4380 2464 1570 S48 262 193] 1216
1959 | 152 127 061 600 1672 2993 3828 2561 1450 663 385  281| 1244
1960 | 216 204 258 366 1437 3050 4697 2680 1199 . 442 252 184] 1249
1961 | 138 112 134 343 1216 2350 2634 1874 1242 493 252 198 916
1962 | 161 . 143 147 319 77 1825 2018 1474 685 327 209 138] 694
1963 | 134 117 161 424 967 2655 2514 1658 838 355 219  166| 85
1964 | - 152 148 161 376 1110 2346 2860 189.7 923 ' 355 233 235 . 900
1965 | 129 111 139 369 1298 3353 3183 1843 886 383 229 162 1007
1966 | 136 137 . 195 - 407 1009 2822 2259 1858 . 926 356 219 163|874
1967 | 138 119 127 3.7 9501 2507 3377 - 1900 943 322 212 166 - 924
1968 | 145 130 153 406 1018 2464 2803 1791 758 345 212 173 866
1969 | 140 135 227 523 1054 2708 3671 2518 762 382 258 . 192| 1047
1970 157 136 147 - 467 1243 2312 1969 | 1816 1080 - 398 240 81| 845
1970 | 149 134 178 s41 1422 2410 1747 1545 623 280 - 183 146 780
1972 130 14 151 452 1252 3170 2820 1810 954 347 212 160} 964
1973 | - 129 112 C137 580 1543 3115 2696 2112 1073 405 212 . 160] 1023
1974 129 119 192 549 960 1948 2175 1447 < 597 306 197 . 155 70
1975 127 124 126 433 1823 2689 2497 2234 | 878 366 263 188 979
1976 | 146 130 143 274 1448 2480 3050 1716 - 812 380 227 165 914
1977 | 138 132 179 480 1069 2136 2188 1459 641 315 205 16| . 759
1978 | M0 129 0134 407 1363 26001 2572 1368 - S20 310 215 182 829
1979 | 140 125130 547 913 2492 2935 1447 0 632 285 207 - 152 836
1980 | 166 130 134 . 437 1335 2566 2151 1289 634 323 233 179 198
1981 | 167 156 181 620 1861 2328 2590 1414 576 300 205 169 88
1982 145 135 135 360 918 1388 1508 1426 - 452 268 215 187 597
1983 | 160 - 126 154 0 300 C 1054 1939 2096 - 1675 799 344 254 . 200} . 760
1989 | 162 131 168 414 1252 3209 2070 1803 - 803 297 200 63| 889
1985 | - 144 130 145 349 921 1861 2M5 . 1ST5 644 339 216 172|720
1986 | 148 128 IS8 470 1135 2176 2949 1730 624 354 219 164 853
1987 | 156 - 154 182 529 12728 2337 2700 1966 964 394 263 192] - 927
1988 | 186 . 168 182 731 1837 2585 2665 1518 669 . 323 . 206. 170] 937
1989 | 147 130 154 275 994 2630 2269 7 1570 - 715 335 228 - 180 . 807
1990 153 144 196 383 2134 2529 2487 1623 963 360 225 163 . 9uaf
1991 | 149 158 198 470 140 3003 369.1 2345 11s8 423 . 256 . 208[ - 1100
1992 | 168 151 173 - 350 1390 2928 2936 . 1866 818 317 224 193] 99|
1993 | 158 147 195 317 1249 2506 2638 1744 . 883 . M3 228 - 204 884
1994 | 170 162 190 422 1394 2880 3357 2007 919 357 - 250 . 192 1025
1995 154 136 - 155 - 421 1189 2624 3371 1988 718 380 230 179] . 962
199 | 167 135 C 147 421 1203 2687 2898 1850 © 750 343 - 224 200| - 919]
1997 | 206 143 157 394 1224 2572 2889 1827 - 815 - NA  NA NA| - nA}

Average| 152 136 163 435 1269 - 2543 2776 1829 852 369 236 . 182 - 917



Table C2.4 Monthly Flow Records at Chakdara Station

Units: m’fsec

Jan Feb Mar Apr May  Jun Jul Aug Sep Qct Nov Dec jAverage
1956 | 368 423 659 1923 4329 4069 4789 2795 1399 S48 371 382| 1838
1957 | 364 398 553 1047 1888 4012 5342 3357 1594 884 866  700] 1750
1956 | 355 326 599 2322 2957 4706 7226 3195 2670 815 466 461y 2225
1959 | 373 372 608 2265 3611 5059 6397 3912 2470 990 700 672] 2288
1960 | 534 597 972 1390 3104 5273 7751 4126 2032 658 452 M2| 2218
1960 | 387 403 599 1575 2730 4220 4297 2699 1975 778 500 405 1714
1962 | 345 352 520 JIT1 1662 2755 3431 2367 1166 562 438 396 1264
1963 | 309 280 935 1865 3228 4407 3186 2487 1147 557 519 359) 1657
1964 | 390 - 449 81 1694 2330 3569 4928 3196 1420 617 357 da7| 1689
1965 | 387 626 806 2633 3703 5683 5264 2943 12501 665 . 500 385| 2070
1966 | 332 466 1075 2340 2985 S087 4048 3013 1681 790 ~ 466 358 1887
1967 | 319 510 852 1753 2343 5254 5235 2824 1428 715 444 469] 1846
1968 | 403 406 805 1699 2607 SS15 5454 3487 1026 - 616 483 550 192
1969 | 406 557 1395 1979 2822 4786 5678 3956 <1368 912 588 409 207
1970 | 367 353 652 1474 2540 3878 2923 2649 2145 784 420 336 1544
197 | 280 288 517 1627 2884 3869 3206 2672 1027 479 340 286| 1456
1972 | 300 425 986 1690 3077 5279 4526 2986 1500 669 - 536  45.4] 1869
1973 | 437 577 1095 2112 3409 5141 4596 4016 179 708 390  3T1f 2049
1974 | 340 407 787 1563 1974 3292 3353 2187 883 542 343 343 1335
1975 | 286 356 815 2095 3540 4660 4386 4163 1680  69.1 483 472 | 1969
1976 | 467 587 876 239 3183 3982 4503 322 187 703 438 67| 1854
1977 | 412 414 509 1684 2278 38728 (4176 2256 NLI 789 52l a2a4] 1548
f978 | 381 370 1226 1938 3202 4518 4521 3121 1109 638 563 03] 1832
1979 | 348 414 764 2096 2331 37198 4263 2585 1347 . 380 453 373|. 1613
1980 | 376 502 1317 2174 3086 4446 3590 2327 1146 699 549 43| 1721
1981 | 390 496 1205 2998 4025 3390 - 407.6 2412 1053 ~ 628 429  310| T 1734
1982 | 324 346 0 683 1443 2084 2312 S2237 02507 79 604 723 53§ 1212
1983 | 438 485 1143 1716 . 2695 3176 3010 3161 1624 670 492 469 1590
1984 | 438 4as 678 1323 2499 5019 3120 2831 1515 S5 U SL5 456 1618
(985 | 434 © 398 U537 1165 C I849 2727 3299 3249 929 613 307  379] 1240
1986 | 381 485 1069 1970 2383 30L1 43L1 3202 910 592 . 418  45.6| 1599
1987 | 244 363 1329 1996 2487 - 3676 4219 2615 1330 1383 . 662 481 1732
1988 | 359 448 1274 2292 3345 3899 4773 ° 2686 1059 ~ S6.l 359 354 1784
1989 | 438 366 593 1079 2318 3958 3476 2558 1102 673 552 652 1522
1990 | 464 732 1807 2757 4593 3969 656 2826 167.6 ~ 979 697 635 2066
1991 | 750 1313 02219 3697 3737 6040 5234 3355 1964 . 840 522 dsd| 251
1992 | 349 429 1100 2019 3342 4949 4662 3084 M77 650 440 36.4| - 1905
9o | 3230 345 (896 2016 3102 4202 980 2853 1363 6L1 487 - 61 174
1994 | 460 579 1065 2038 3520 5085 5889 4214 1634 957 680 629 2229
1995 | 490 (546 1806 2683 2627 4269 6053 4036 1156 757 [ 497 -~ 448 2114
1996 | 328 453 . 934 1750 2805 T3128 4107 3486 1180 613 461 451|642
1997 | 362 - 484 983 1888 0 2912 3730 4148 3344 1234 NA ~ NA  NA]  NA
Avcrage| - 387 466 - 95.6 1938 2920 4230 4474 3064 1424 - 710 - 498 449 - 1802




Table C2.5 Monthly Flow Records at Nowshera Station _
' ' ' Units: m3/sec

Jan Feb Mar Apr May Jun Jul Aug Sep ¢t Nov Dec | Average

1956 | 225 185 - 391 1,110 1,752 1557 2091 585 376 376 243 163 | 755
1957 | 185 16 - 248 720 1,189 1,893 2,229 . 428 274 274 290 268 680
1958 | 237 192 3% L122 1,047 1837 2,52 741 305 305 209 265 765
19s9 | 254 273 s01 950 1496 2242 2716 1288 538 538 437 366|967
1960 | 315 309 615 1,337 2,090 2750 3446 772 289 289 237 221| 1055
1961 | 307 315 264 963 1440 2041 2243 881 343 33 321 282|820
1962 | 260 201 193 699 - 913 1,577 1,606 . 529 220 . 221 210 236{ 573
1963 | 190 166 350 747 1,902 2422 1989 543 257 257 255 29| 7119
1961 | 296 276 408 1303 1445 1812 2270 626 270 270 230 266| 789
1965 | 268 . 334 398 1,671 2,629 3509 3227 1452 539 309 318 298( 1248
1966 | 285 295 . 685 1,376 . 1,683 3,056 2219 1475 © 10 322 258 . 245| 1,053
1967 | 234 241 507 4011 1,584 2509 2654 1638 731 354 316 315| 1,013
1968 | 389 306 _ 561 1,052 1,583 3070 2850 1925 536 317 305 33| 4101
1969 | 287 . 22 594 1,135 1254 2327 2503 1,697 551 347 295 239 958
1970 | 220 203 298 684 1,132 1453 1,178 1,168 - 858 265 . 209 . 203| 660
1970 § 200 - 173 199 522 L1210 - 4,547 L140 K254 526 - 193 193 175|604
9712 | 176 247 0 314937 1775 2832 2015 1280 . 640 289 - 257 245 927
1973 | 262 306 . 484 1,521 2,072 2860 2444 1,586 - 900 365 251 - 223[ 1,1
199 | 200 207 307 696 . 916 14%0 1,523 952 43¢ 252 18 Asi[ . 6N
1975 | 156 158 272 . 934 1,483 2013 1,723 2284 685 269 . 230 25| 81
1976 | 280 318 . 357 1,095 1,483 1764 1,667 1,499 658 310 244 229 822
1977 | M3 270 263 850 812 1553 1816 1236 587 - 376 - 276 . 246| .7
1978 | 281 - 211 659 972 1,502 | 2,084 2377 1620 - 655 370 348 - 2351 940
1979 | 306 34 399 138 1210 1,985 2234 1416 . 515 . 306 . 303 - 206 864
1980 | 270 254 . 406 1025 15412056 1,598 1144 555 220 245 196| 793
1981 | 255 274 446 1,208 1,953  LeM 1,928 1,103 . 487 - 258 247 - 22| 837
82 | 220 203277 557 949 LI2s 1022 1268 340 217 246 219] 553
1983 | 190 190 . 358 L031 . 1,752 1,630 1,720 1 1,962 867 313 214 245| . &M
984 | 244 . 295 320 688 L147 2278 1536 1858 819 27 254 257|827
1985 | 274 . 200 163 457 678, 1,001 . 1476 1168 469 - 293 196 232 ' 551
1986 | 260 259 453 . 934 1223 1561 2,090 1500 489 - 310 295  396| - 84
1987 | 276 255 793 . 1,109 1,158 1,670 - 1,584 1,059 662 461 261 209 792
1988 | 240 217 . 492 1,015 1618 1792 2,038 1437 542 268 . 207 233|842
1989 | 305 185 284 615 1167  L738 1479 134 527 - 259 208 . .198) . 675
1990 | 268 360 . 664 814 2,019 1649 1,582 1,349 . 735 351 - 257 260 - 859
1991 |- 326 319 - 856 1,775 2026 3058 2719 1,671 975 465 315 278| 1245
1992 | . 306 261 475 1,805 1827 2093 2242 1,49 821 . 333 647 . 276| 1,049
1993 | 260 s59 U507 1192 L472 189 1,809 1354 663 292 279 263 | .. 819
1994 | 255 226 392 836 1,334 1,950 2485 1641 661 369 313 289 895
1995 | 284 258 SI0 1184 1484 2047 2497 1,538 605 358 227 230| 943
1996 | 232 355 597 . 923 1,300 2,059 1,960 1,393 762 - 339 269 261 | . 871
1997 |- 261 279 ‘636 988 1293 1826 1943 (1342 799 NA - NA - NA| NA

Average| 261 259 437 1,017 1470 2035 2060 1,292 576 - 313 -~ 270 - 249) - 58| -

T4



Table C3.1 Monthly Rainfall at Kalam Statlon
. . . : ) t

. . . Units: mm

Jan Feb Mar Apc May Jun Jul Aug Sep o Nowv e Total
1950 NHA . NA NA . NA NA NA NA NA NA NA NA NA NA
- 1961 NA NA NA NA NA NA NA NA NA NA NA NA NA
é% 1962 NA NA NA NA NA NA NA NA NA NA 1019 856 1815
S © 1963 0.0 00 313.7 206.0 1699 5.1 381 3.2 206 18.3 605 48.5 9825
1964 1598 136.1 1110 25335 - 673 124 620 281 15.7 274 287 1517 1.060.5
1963 156.7 2324 2235 347 117.9 08 386 208 34 251 373 396 12309
. 1966 0.0 152.7 2146 916 | 214 23 320 203 4 Hi . 00 154 915.2
1967 50.8 192.8 1252 2106 122.7 165 11.9 224 40.6 610 53 1049 9617
© 1963 40.4 622 1354 297 - 1) 1.6 23 653 6.4 43.2 35t NA NA
1969 803 175.5 M3 - 2131 0.0 219 16.0 L5 4343 89.7 213 19 9380
1970 NA NA NA NA NA NA NA NA NA NA NA NA NA
1911 74 1694 6.1 - 2162 124 269 9.0 89 - 300 147 69 244 6353
1972 1316 1506 105.7 2311 1443 310 21 739 823 439 s 121.7 1,172.7
1971 1255 1796 1915 1570 574 | Kil 351 334 569 333 3.1 218 905.8
1974 .7 1689 = 744 1359 94.2 kX% ] 338 262 76.5 1.7 00 106.2 8187
1975 569 1547 2169 2531 - 1951 | 53 485 1133 284 498 358 - 599 L214.6
1976 5.1 205.2 1913 1369 61.7 269 292 618 429 305 241 o 93317
1972 - 1234 192 99.8 1389 | 424 48 150 325 135 29.5 458 356 6144
1918 732 46.0 148.6 123.2 622 208 1295 19,1 343 127 1123 @02 7920
1979 414 922 176.3 200.7 135.7 132 1.7 752 45 L3 412 X | 8336
1980 1148 363 48 4.6 89.2 315 43.7 254 320 879 . 841 267 §81.0
14981 785 PAT A 5 ¥ X 219.2 . 693 158 284 59.4 315 65.5 318 51 1,047.2
1932 566 . 13852 1674 © 635 430 .7 - 217 iL9 257 323 1234 13 C 1552
1983 493 a3 2136 621 . 594 (11 152 445 163 .9 16.3 251 6205
1984 EYN] 1600 1763 1455 89.9 10.7 236 224 0 457 - 68 833 6.2 8153
1535 785 26.2 528 137.4 853 69 EIA 538 10.7 72.4 219 1450 Y XE B |
1985 272 1473 - 3632 . 1780 526 19.6 272 9710 124 2.7 1829 - 391 11562
1987 0.0 . 823 3236 2350 101.9 800 269 13 . 185 068 - 00 63.5 1,141.7
1988 584 . 960 193.5 912 - 521 50.0 386 409 19 - 30 a3 1331 165.3
1929 NA NA .NA . 790 1854 19 482 NA 26.1 358 912 05 TONA
1990 NA NA NA  NA 14.0 295 NA 233 99 - NA NA NA NA
1991 1727 263.2 3165 2019 1722 303 305 109 1173 3.1 63 B 5 " 11,4158
1992 257 17011 3369 2289 167.3 386 6.6 426 121.1 76 - 118 789 1,515.1
1993 00 00 00 99 754 - 369 851 319 96 609 588 338 .. A7
194 1643 1424 1316 24719 NA - 21 - 1 M9 615 - 132 . 307 1019 NA
1995 %1 1611 . NA S o111 - NA 1039 - 536 122 295 1102 79 594 - NA
1936 668 . 1483 . 3231 2015 1283 . 460 2871 . 282 86 757 198 - 216 - L1026
1997 NA NA . NA NA ~ NA NA -~ NA NA - NA NA NA NA ] NA

Table C3.2 Monthly Rainfall at Charbagh Station

) o L L . . o . . . Units: mm ‘e

S Jan - Feb Mar - Apr May Jun Jut o Aug Sep (54 Nov 1.5 Total
1950 NA - NA NA NA NA NA NA NA NA NA © NA NA NA
1961 To582 30 234 - 187 C18 70 1o o 1l - 813 X | 94 S . NA
1962 NA NA NA - NA . NA NA 195.3 130.6 61.7 9.9 00 800 - 5075
1963 NA NA NA NA " NA NA . NA NA ~ NA NA NA NA NA
1964 SN 137 706 .- 884 406 RIE 1654 103.6 1029 29.2 N4 - 826 - 3839
1965 NA NA NA NA NA - NA NA NA NA - NA NA NA - NA
L1966 L3 138.4 1740 ~ 1312 521 254 . g89 - 2858 . 759 - 668 Toe LS 1412
1967 - 107 1410 149.6 ~ 1339 534 292 1519 1423 .- 560 0 973 . 33 92.5 1.079.2
. 1968 267 602 960 1034 61.5 C 198 94,7 819 21.8 67.1 5.6 970 NA
1969 NA - NA NA ~ HNA NA NA - 257 1243 541 945 224 - 213
I??Cl 495 610 - 460 330 241 251 93.7 243 838 488 R 26.7 - NA
19 38 881 411 - 1000 683 137.2 C 207 1099 102 121 - - 24 8217
1972 1087 "846 - BL8 121.4 418 45.7 1694 137.5 715 © 513 N6 o Bl 10518
1973 07 - - BG4 1194 0 699 26.2 =152 - 28 2252 - 49.0 - 351 T 43 - 284 0 - 9426
1914 415 1509 419 45 - 112 389 1569 . %65 724 s - 7187 T792.2
1975 C305 1283 - 1316 1143 . 800 699 - 1105 © 3099 . 257 305 9.2 318 1,096.0
1976 1092 29 148.6 R A T B T 706 718 1102 . 40 36.8 25 - 14 3529
1977 1980 228 .. 206 . 1650 - 10%2 C NI99 U MRy - 229 . 635 533 . 368 0 267 9530
1978 420 “j 521 T oel0 2 54 406 1207 1346 16 U . k84 - C 5994
979 |, 584 785 1854 1283 4003 25 1537 - 953 610 - 3% 29 NA $90.0
1980 1029 0 10%2 0 - T 410 40 17 216.7 1036 - 406 ng 89 - 7394
T8 838 -0 953 1397 . 1010 . 203 t10.0 813 - 97 - s 89 Co. _ . 6828
1982 Y38 0 154 . 1074 787 . 610 305 - 559 1M . 394 7 457 - 762 95.3 809.0
1983 1143 559 1702 1016 ~ 9.1 508 - . H%4 O Li0s 3R 64 54 - 8513
1584 1067 1067 - 699 129 - . 394 0 - 129 316 . - - 921 3.8 7595
. 1985 . 195 s - 203 . B Co. - 1130 - 724 61.0 - - 1194 . 4813
1986 S 229 29 - 1651 190.5 T 445 k2% B - - 2304 . 635 2565 4763 1.590.5
1947 140 3073 630.5 3228 1646 1389 2517 LYA 161 113 . 016 - 24122
sz | 1689 2004 - s5E) 333 a0 2482 6722 . 3493 o 470 s328 - - 1636 25129
’ -19&9 2007 . %4 0 N73 0 M9 - 330 29 1438 - 1750 - - 3713 498 224 - 3139 N NA
“19%0 S 710 1565 1425 937 7 I6T 381 - 927 - t02 - 284 - 93% ne 134 T NA
peor |o780 0 1382 1567 L1920 998 2799 L SMN 0 529 955 127 46 T 89| - 10534
1592 2139 820 146 - 859 IR} 295 - 2082 . 1M1 1209 - (153 140 - RYA | 12474
1993 T33O0 ms 226 o M3 - e 0 00 185 - 224 438 305 0 523 13 . 9060
194 546 0 856 .0 953 . 1974 0 M4 - 582 0 1054 1674 467 . 950 64 1031] - NA
1995 145 146 1908 1455 .0 328 93 3566 - 1335 . 2010 460 - - 9 ) NA
- 1996 632 - 1336 . 1864 nBs 7 ﬂ?.s O .5 B ¥ X ¥ N 7722 . 25 NA 1,013.2
S1997 . 356 0 269 - 1133 174.2 ) Y A 104.4 70.9 9.9 M - 33 54 . NA

TS



Table C3.3 Monthly Rainfail at Amandara Station

. Units: mm
: Jan Feb Mar Apr May Jun 1] Aug Sep Ol Nov Dec Total
1960 NA NA NA NA NA NA NA NA NA NA NA NA NA
1961 1288 549 566 153.7 . - t42.7 243 622 114 630 25| . - 7602
1962 2.5 86.6 615 60.7 64 1.8 998 129.3 284 1K ] 26 89.7 6058
1563 NA NA NA NA NA NA NA NA NA NA NA NA NA
1964 762 61.0 65.0 Iz4 - 7 - 1o Ho 59 203 64 300 5705
1965 NA NA  NA NA ©  NA NA NA NA NA NA | NA NA NA
1966 - 1318 1417 1123 483 17.8 26.7 566 - 516 10.2 <. - 599.9
1967 - 1328 m.a 8%.) 378 - $23 0 1153 103 29 25 622 7663
1968 320 229 210 219 EYA | - 1333 587 15 56 160 424 373
1969 17.8 . 932 843 430 - 229 64 422 816 1036 1765 53 - 6323
1970 63.5 61.0 826 213 43 46 58.2 1212 1143 188 - 88 5383
1971 43 109.5 17.5 618 1.2 488 1153 74 - - 03 4.1 345 4331
1972 94.7 106.4 Lo 7.6 40.6 39.6 44 300 351 142 610 902 . 1689
1973 62.2 1310 1116 422 333 754 1643 2647 251 33 - 14.0 141
1974 325 119.1 - 168 313 - 384 173 938 140.5 569 - - 584 . biD9
1975 i5.2 136.1 S 102 101.1 61.0 15 83.6 3515 RE% B - 10 246 9213
1976 518 1640 1128 770 145 338 41.9 2350 351 211 - - . 7839
1977 1793 262 390 1684 1.5 438 126.7 161.8 650 1049 414 1232 895.4
1978 648 - 208 3244 O 104 28 0 424 1196 1260 155 10.9 30 43 79
1979 311 155.2 %36 . 366 538 46 - 36 O 442 219 - 10.2 19 ) 5344
1980 91.0 715 1651 16 30 457 N0 13.2 17.3 40.1 498 140 561.8
1981 336 1031 - 1603 550 - B2 - 2427 1 22.1 R - - 666.4
1982 NA NA :© - NA NA NA NA NA - NA . NA NA NA NA . NA
1983 NA . NA NA  NA NA NA NA NA NA NA NA NA NA
1934 NA NA NA NA  NA NA NA NA NA NA = NA - NA o NA
1985 504 Y 03 12 07 - 29 ML) 17.8 261 03 e 4614
1986 69 39 B 481 - 198 - 1.8 T . - - . 917 543 - 2986
1987 59 592 - A8 - 150 - 412 685 - 162 . - - <] - 108
1988 - 447 82 1546 8e - - - 623 620 26.7 39 12.7 - - 4738
1989 531 08 482 406 203 . 333 2168 51 9.7 57 . 41.7 4952
1590 - 424 1313 - 457 g1 - L. 1488 158 31.0 17.3 144 5453
1931 B A R 1203 1243 1482 - 323 38 . 604 . 160 26.1 - .- 1121~ 6165
1992 %0.2 335 1399 - - £192 38 48 167.6 %1 1588 10.2 15.2 1,8950
1993 . G4 03 . 1433 574 07 - 264 ar - 23 119 212 Lo s 2790
1994 - 2000 384 06 421 M5 98 - 1.6 173 114 Co- 62.5 3081
1993 : - . 508 ‘844 - 1008 - 53 58 1404 619 - - 122 135 W7 15S " 5028
1956 450 386 - 76 193 - 147 (109 .25 - 566 . N6 508 NA sl 0 A
1997 483 267 1017 . 755 370 673 2056 343 117 - 394 - 142 674.1
Table C3.4 Monthly Rainfall at Malakand Station , o
S ' . o C Unils: mm
o Jan . Feb + Mar Apr - May Tun Ju! Avg Sep ot Nov Dec Totat
1960 NA NA NA NA . NA - NA NA NA NA NA - NA - NA . . NA
- 1981 1340 - .- 396 564 1471 . - - 1847 517 . 533 . 69 63.5 = 7432
S 1962 33 808 681 < 429 .91 . - 36 1214 186.2 66.5 10.2 Ba4 . N7 C713?
1963 NA NA NA = -~ NA ' NA HA “NA . NA NA - NA NA NA .0 NA
1964 876 - %2t - 719 320 . 26 38 14726 - 1232 559 84 .13 334 66
- 1965 NA T NA NA " NA NA ~ NA NA NHA NA NA NA NA E NA
1966 - . 968 1485 2565 190 - 86 .- 206 V20 613 145 : - - 7381
1967 NA . " NA - NA NA NA NA NA NA . NA NA NA °~ NA NA
1968 922 - BT 1397 19 0 82 - . 356 1516 64 - 127 . 191 424 .. 6429
1569 10.2 1237 734 R4 20 co. 902 1854 FIR| 1074 16 -1 - 6805
1970 NA NA NA NA NA NA . NA NA NA NA NA NA - NA
1971 - L. 996 - 173 . 686 36 T RT . 650 . 216 59 - e -1 - 3913
9n 1087 - 991 101.1 .- 663 411 - 56 109 56 . 625 25 - 505 61.0 6119
191 498 . 2022 . 1260 - 381 - 307 1067 1517 268.7 .40 89 R [1X ] 10467
1914 26,7 991 76 2 312 21% . 2009 1753 432 - P ) 7234
1975 2 89 . 165 1123 - BL3 45 16 139.7 M8 699 - . - - .90
1976 50.8 2096 1189 109.2 . 3% . - 1506 .. 4188 213 241 - - 3.1 1,1923
1927 17725 . 190 . 1)} 1151 [ X 94 2013 . M6l 251 99 516 T 292 9106
1978 T 572 - 160 180.3 13.2 . 683 - 1900 2593 . 420 0 25 -8 . . 8562
1979 &8 199.4 118 . 386 . 353 1527 2367 L1224 s R 168 ) - 10650
1980 685 795 - 18040 28 " 30 78.7 56 176 - 572 282 368 o 127). . 5682
1981 - 607 1391 1861 820 149 - =209 1S iy .. 16 - - - . o036
1982 K1 TE B 7.4 1562 - 254 - $33 .. . . 203 - 48 - 20 46 66.8 48.8 XN |
1983 447 . 623 - 1060 . - 0 366 14 483 0 3592 1016 . 183 . . - 102 T 803S
1984 . 203 . 264 100.5 w7 .- W2 120 2592 918 . 38 1436 . 1.7 - 8481
1985 686 .08 17 04 . %1 1502 164 - 17 - 12 -l e
1986 o4 935 . - Lo - 584 T 699 . M8 L - - 584 0 4D - 814D
1987 Co. HMT . 567 . 492 656 - 122 NA - NA " NA -~ " NA NA . NA . NA
1988 622 1208 1893 - 114 - 135 - 1278 3024 17.8 209 . 194 1937 11812
1989 156 - - --628 L 490 P X T - - 648 950 . 127 1 69 . 48 . 483 T 4689
1590 ¢ 318 10 - 1207 16 25 - 213 - 20 S X T R} R 1854 T8
1991 80.8 924 2368 1644 . ne . 25 .. 935 1750 - 1151 400 - 01 CMd L3S
1592 NA NA . NA NA ~ NA NA - NA NA - © NA ° NA NA NA U NA
1593 L. 295 1086 ... - . 249 - 246 610 330 1 64 o . 4879
1994 168 971.0 50.0 80.0 L] 1 S e - S 192 - 417 L. 168.7 51813
1995 - 696 123.2 1894 6.4 64 - 2911 2697 . 724 1728 127 = 17| - 1002
199 | - 708 688 1224 356 318 - 564 16.5 1549 178 521 NA - - 16 I 3T
1997 - 533 21.3 782 - 43.6 240 - 1006 2837 325 - 980 .5 21.1 S0
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Table C3.5 Monthly Rainfall at Abazai Station

Units: mm
Jan Feb Mar Apr May Jun Jot Aug Sep Ot Nov Dec Tonl
HEU 137, HA NA NA 37,3 117, NA HA NA NA NX RA .
1961 582 371 234 787 18 71 1720 71.1 813 5.0 39.4 . 515.0
% 1962 13 512 554 ns 5.1 - 399 50.0 29 338 140 38.1 3200
1953 NA NA NA NA NA NA NA NA NA NA NA NA NA
1964 483 178 632 290 212 . 2228 86 06 08 - 10.7 4689
1965 NA NA NA NA NA NA NA NA NA NA NA NA NA
1956 . 1290 1524 . 556 76 - 02 178 38 32 - . 3152
1967 . 132 1963 7.6 - 191 386 52.1 g 284 - 183.0 6711
1968 T4 NA - 135 419 470 . 533 353 - 152 152 241 NA
1969 NA . NA NA NA NA NA BT 6.4 3 313 14 - . NA
1970 Tz $1.2 333 102 .38 T 383 144.8 n4 - - 5.1 . ne
19N 18 30.5 330 410 13 222 521 348 381 0.5 - 1] - . 3
1972 424 £5.0 52.8 521 62 - 102 hne 10.2 165 - 43 152 373 3313
1973 165 751 5238 76 818 21 1181 836 513 25 - 76 496.8
1974 76 470 - 05 221 . . 1232 7.1 152 - - 33 2586
1975 13 .51 - 76 483 19.6 - 151 1313 572 - . 51 4125
1976 16 £59 775 . 559 03 - 1308 1994 381 152 . - 6106
1977 61.0 13 . 84 64 . 2521 1384 - 38 813 64] 6315
1978 102 140 2972 1194 . .- 2807 1537 217 23 305 5.1 925.8
1579 87 1054 813 ‘1 - - 483 1519 127 . . 5224
1950 483 - 676 1486 0 - 192 2007 - 1829 305 NA .- 586 NA
1981 432 483 1410 305 152 . - 787 1016 - - 03 1.3 . 4600
1982 S261 - 9 1003 1 - - . 354 - . 132 - - 187
1983 2% . 610 Us6 1324 . 534 63 NA 732 - . - NA
1984 X 199 $3.9 - - 841 4506 12.2 - 254 - 6812
1985 127 23 27.2 183 e e 4095 76.2 158 ;533 25 . 894 130
1986 178 356 95 - 03 102 178 . - 889 13 - 406 660] - 3920
1987 . 19 2387 - 18 15.2 . . .. - - 3035
1988 241 2 64 1636 - 25 . 155 L 1651 416 73 772 1145 1602 1824
1959 - 19 100 634 63 T 143 483 451 813 709 1462 1253 6366
1590 NA NA NA NA NA NA NA NA NA NA NA NA " NA
1591 NA  NA  NA NA  HNA NA NA = NA . NA NA NA NA NA
. 1992 NA NA NA NA NA NA NA NA NA NA  NA NA - NA
1993 NA ~ NA WA _NA °NA  NA  NA . NA . NA NA . NA NA . NA
1994 NA - NA  HNA NA - NA NA . NA NA - NA U NA NA NA : NA
1995 T T -1 87 .%o . - . M5 2474 . 483 21 . 16 o 51 5686
1996 - 272 - NA T NA 430 5k 15.2 127 724 266 1270 NA NA . NA
1997 5.1 219 277 1016 373 64 1020 330 . 356 1029 R 1Y) 5125
Table C3.6 Monthly Rainfall at Utmanzai Station -
S . " g . . L . . S - Units:mm -
Jan - Feb Mar " Apr . May Jun Jul Aug Sep - Ot . Nov Dec Total
TIE0 FA— WA NA NA N WA NA NA A TR RX— A | WA
1961 NA NA O ONA . NA WA NA - NA NA NA ~ NA . NA. 7 NA . NA
1962 NA . NA NA - NA . RA . NA NA - NA © NA NA NA NA ) NA
1963 NA NA - NA NA NA - NA - NA . NA . NA - - NA NA NA . NA
1954 428 297 T 505 6 43 - 12 328 6.1 . 36 16.0 3515
1965 NA - NA NA NA  NA NA NA . NA NA NA NA NA JONA
. 1956 . T 814 - 668 89 - 221 - 142 - 193 19.8 2 % I 0 w2z
1967 71| 705 . 465 . 160 190 282 622 5. 198 . 08 . 1262 4534
1968 s46 36 7 N8 - 368 W6 - - 328 1400 L8 7 160 218 165 - 4112
1969 NA - NA NA . NA NA NA NA NA  NA NA NA NA _UNA
1970 9.0 . sL 315 1.7 38 145 483 . 1322 635 - 08 - 64| 3927
9N 03 6.8 20.3 259 L0 639 1435 . 118 7S 0.3 - a3l 0 s192
1972 274 &0 50.3 3tz 29 -05 190 . 1) 127 46 2038 315 2842
1973 107 . 610 986 91 638 305 9.9 663 . 132 18 . 4l  oan2
1974 66 - 361 19 180 25 e (U] 2.1 406 .. T 409 27179
1975 30 516 B 422 M3 08 660 2477 - . 264 Y 5634
1976 1728 1237 307 0 410 . 56 . - 1355 4326 A4S . - - . £273
1977 418 769 - 152 43 L. 1812 1262 . . - 140 133 ne| o osna
1978 208 145 2935 .. 114 . U 92 7 2153 M0 102 107 s - - 9556
1979 S OBSS 1334 85 292 86 - 21 . 683 . 216 - - - 4534
1950 T 554 683 1072 23 . 152 800 - 813 460 .25 s 5.1 4633
1984 478 465 1165 97 206 - U483 nM0s - - 178 00 w3 0 -] . 4680
1982 259 21 972 - 498 . 27 203 0 26 - L - 16 4338 w4 5453
1983 | w6 o518 996 1818 - - . M43 wEe MY o - 18- -] . 7608
1934 151 295 .16 618 0 - - 1006 2836 - 38 . n4 3z 5453
1985 NA O NA . NA . NA NA NA  C NA . NA NA . NA NA NA .
1986 RENTE SRR P B 2 | B . 66.5 15.2 - M2 328 134
1987 . os12 e T - 03 .0 - - . - - oo 306.7
1988 1 149 - 1400 - 33 - 1373 - - . . Sl 3
1969 NA NA .- NA . NA NA . NA NA - NA NA - NA . NA -7 NA NA
1990 NA - NA .. MNA NA NA - NA NA NA NA - NA NA - ' NA . NA
1991 NA . MA - NA . NA NA NA . NA NA NA . .NA  NA . NA . NA
LT 1992 NA U OMA NA - NA NA . NA ° NA NA NA NA NA NA - NA
) 1993 - NA NA ~ NA- - NA ~ NA - NA I NA NA . MA NA NA - NA -~ NA
: 1994 NA NA . ONA - NA NA 0 NA NA  NA NA . NA . NA NA ONA
1995 .- T 965 . MGE -S4 - 1220 0 2671 - 54 . - ond . 6312
1996 257 0 NA ., NA© - 406 510 381 152 483 102 738 - NA NA NA
1997 S50 - 122 308 - 2047 . 356 105 - 1694 1O 40 752 - 251 642.1
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‘Fable C3.7 Monthly Rainfall at Mardan Station

. Units: mm

Jan Feb Mar Apr  May Jun Jul Aug Sep Od Nov Dec Total
1960 | NA| NA NA NA NA NA NA NA NA NA NA NA NA
1961 | NA NA NA NA NA NA NA NA NA NA NA NA " NA
1962 | NA° NA NA NA NA NA NA NA NA NA NA NA NA
1963 | NA'  NA  NA NA 488 08 442 996 312 203 302 597 NA
19614 | 625 439 ‘452 330 175 30 1760 726 1013 18 23 262| 5855
1965 | 272 333 658 1209 1191 15 1679 15L6 89 13 206 99| 7280
1966 . 838 76 79 211 - 26 498 267 160 - -] 3635
1967 | - 638 1966 485 13 216 953 2393 188 198 18 02| 8519
1968 | 709 348 475 406 S8 15 665 2446 84 241 178 239] 5865
1969 - 683 218 170 300 - 246 1659 81 439 94 -] 389
1970 | NA NA NA NA NA NA NA NA  NA NA ' NA . NA NA
1971 05 452 307 - 417 30 1849 1600 2400 - 700 211 - 13 124 8110
1972 | 411 500 490 272 152 130 38 79 137 84 168 335| 2797
1973 | 234 182 185 160 400 64 1567 1321 785 43 - 127] 6269
1974 | 135 381 - 201 190 147 - 33 1242 - 307 378 - - 429) 3454
1975 | 61 566 610 . 170 399 218 932 4074 318 - - - - 86| 43S
1976 | 300 963 - 700 518 86 312 2431 2997 452 157 - - -| 78918
1977 | 729 © 81 - U514 356 744 2946 1552 NA 320 NA 117 NA
1978 | 244 170 2068 152 - 33 894 1407 3330 10 132 439 36| 8915
1979 | 699 MZ1 7RI 193 135 25 693 218 5L - 396 28| 5080
1980 | 201 757 762 56 109 500 2238 2040 165 250 122 56| 1257
1981 | 488 343 1212 328 200 38 1260 1168 335 310 132 . o[ 5903
982 | 282 26 818 M4 91 - 24 288 13 51 650 86{ 5014
1983 | 216 - 391 1003 1468 3.0 439 . 732 2276 414 333 13 43| - 7358
1984 16 W6 M7 620 15 - {725 339 297 - 23 23| 690,
1985 | 236  s0 . 127 472 64 - 1600 1067 137 198 - 76 . 983 [  soni
1986 168 - 660 638 © 297 25 33 729 699 95 - 439 566 5189
1987 | NA NA NA  NA NA NA NA NA NA  NA NA _ NA NA
1988 | N\ NA NA NA NA NA- NA NA NA _NA NA . NA NA
1089 | 533 35 558 142 172 - 465 826 180 124 - 20 292 . 3397
1990 | 361 © 62 965  Si6 76 . 25 1142 2097 467 5Ll 106 180 7638
1991 | NA  NA NA NA NA NA - NA NA NA NA NA NA | . NA
1992 | N\ NA NA NA NA NA NA NA NA NA - NA - NA | " NA
1993 ] NMA NA _NA NA NA NA  NA  NA NA NA NA NA | NA
1994 | NA 'NA NA NA NA. NA NA _NA NA  NA  NA NA | NA
995 | - - 965 168 - 54 - 1270 2677 51 .- - 127 | 6312
1996 | 257 NA° NA 406 51 0381 152 . 483 102 . 738 NA. NA . NA
1997 50 127 308 2007 356 105 - 1694 . 330 404 752 - 251|  ea




Table C3.8 Avcrage Monthly and Annual Rainfall for the Period 1961 1997

‘ Units: mm
- [Station Jan Feb Mar Apr May Jun  Jul  Aug Sep QOct  Nov Dec Total
Abazai 735 d43.4 913 441 11.0 84 958 950 288 206 194 273 ] 489

Amandara . | 467 782 921 549 273 163 69.1 1117 313 270 166 266 | 628
Charbagh | 70.5 933 1359 1051 527 507 150.7 127.5 608 452 257 655 | 965

Kalam 762 130.1 1856 180.6 942 246 350 382 360 468 426 3557 8713
Malakand | 51.9 924 1041 694 219 253 1014 1790 435 204 263 368 | 756
Kulangi 458 166.0 2148 143.0 782 243 1013 1653 817 563 223 94.0 1,089
Mardan 290 499 704 416 202 224 1162 1694 345 160 150 268 | 602

Peshawar 249 417 564 489 177 313 393 512 178 155 133 169 1 387
- ISaidu Sharif | 38.0 102.1 131.6 107.5 61.5 258 1213 1154 409 3%4 212 4227 769
- {Utmanzai 243 484 8§12 425 121 98 828 1210 219 108 108 152 | 479
Average | 43.0 845 1161 843 397 239 913 1174 397 2%8 213 407 | 704

Table C3.9 Monthly Pan Evaporation Data at Peshawar 196697
' ' ' ' _ Units: mm

- | Jan. Feh. Mar. Apr. May Jun Jul Aug Sep Oct  Nov __Dec | Total
1986 40.6  78.5 1375 141.1 229.1 270.4 2056 1720 1567 1166 623 37.9] 1,648
1987 444 67.8 163.7 1483 1323 2094 2251 2237 1622 1115 693 46.1] 1,604
1988 - | 532 73.% 1477 1212 1883 2246 2029 1347 1398 1190 632 447 1,512
1989 66.3 677 839 1641 2229 2662 2460 17983 158.9 1059 604 41.9] 1,664
1990 366 652 100.0 1314 2455 217.8 2352 1410 157.7 982 519 . 3L5] 1,512

1991 489  79.0 1508 1673 1759 1963 2112 2084 1292 989 488 33.4] 1,548

- 1992 37.1 126 1311 1012 1472 2316 2415 1796 1361 926 442 3638 1,452
1993 37.6  T1.0 1533 1235 2226 2000 2357 198.0 1500 101.1 440  384| 1,575

- 1994 387 497 941 1533 1059 2266 2315 1423 1315 - 989 496 47.6] 1,370
1995 - St4 825 1569 1122 1893 2682 2249 1914 1966 1196 585  50.5) 1,702

. 1996 . 57.8 817 102.6 1211 1694 23834 2244 1334 1898 117.0 . 544 30.9) 1,566

‘ 1997 30.1 658 834 1564 166.5 1855 172.8 2780 1262 2143 40.9  50.8] 1,57}
- [Av. 1986-97] 4352 71.2 1254 1367 1829 2317 214 1819 1529 116.1 540 - 409 1,560
Av. 1966-85] - 483  66.0 940 147.3 243.8 3023 2413 1854 1727 1295 . 711 4006] 1,742
Av. 1966-97] 47.1 63.0 1058 1434 2210 2758 233.8 184.1 1653 1245 64.7 40.7] 1,674

Source : ref. 4 and Mean Monlhly Data al Fonsl Institute, Pethawar

Table C4.1 Present and Future Water Use in Swat R;ver Basm :
o (Umt m’lsec)

Irrigation Scheme Canal Jan. Feb Mar. Apr. May June July Aug Sep Oct. Nov, Dec,
: I Capacity
“ - Present 2.403| 1330 1358 1.585 2 179 2.406 2406 2406 2. 179 2.264 l 924 1. 557 1.472)
Nipkikhel Future 4.245]2.349 2.406 2.802 3.849 4.245 4.245 4.245 3.849 3.990 3.396 2.745 2.604
‘ o Add. §5.842] 1.019 1.047 1.217 1670 1.840 1.840 1.840 1.670 1.726 1472 1.189 1.132| -
- . Present | . 0.425[0.226 0.255 0.283 0.396 0.425 0.425 0425 0.396 0.396 0.340 0.283 0.255
Fatehpur Future 0.934/0.509 0.566 0.623 0.877 0.934 0.934 0.934 0.877 0.877 0.736 0.623 0.566
- Add. - 0.50910.283 0.311 0.340 0.481 0.509 0.509 0.509 0.481 0.481 0.396 0.340 0.311
Badwan . Present 0.566/0.311 0.311 0.368 0.509 0.566 0.566 0.566 0.509 0.538 0.453 0.368 0.340
- |[Kharif Future 0.566] 0.311 0.311 0.368 0.509 0.566 0.566 0.566 0.509 0.538 0.453 0368 0.340 -

o IDarora . Present 0.255[0.000 0.000 0.000°0.226 0.255 9.255 0.255 0226 0.226 (0.000 0.000 0.000
. HJaghabanj Future 0.849/ 0.000 0.000 0.000 0.764 0.849 0.849 0.849 0.764 0.792 0.000 0.000 0.000
Add. | 0.594]0.000 0.000 0.000 0.538 0.594 0.594 0.594 0.538 0.566 0.000 0.000 0.000

T Present | - 2.264{1.245 1.245 1.472 2.038 2.264 2.264 2.264 2,038 2.151 1811 1.472 1.358]
Ganidigar Future | ~ 2.264] 1.245 1.245 1.472 2.038 2264 2.264 2.264 2.038 2.151 1.811 1.472 1.358) -

Add. | - 0.000[0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

: T Present | . 1.443}0.283 0.821 0.962 1.302 1.443 1.443 1.443 1.302 1.358 1.160 0.934 0.877
.. |Balambat Future | - 3.113}0.623 1,783 2.066 2.802 3.113 3.113 3.113 2.802 2,943 2490 2.009 1.896
T Add " 1.670{0.340 0.962 1.104 1.500 1.670 1.670 1.670 1.500 1.585 1.330_1.075_1.019

' . Present 4.273]0.000 0.000 0.000 3.877 4.273 4.273 4.273 3.877 4.019 0.000 0.0060 0.000
{Gopalam  Future 6.792|0.000 0.000 0.000 6.169 6.792 6.792 6.792 6.169 6.396 0.000 0.000 0000r

S U Add o | 2:519]0.000 0000 0.000 2292 2.519 2.519 2.519 2.292 2377 0.000 0,000 0.000] .
© - [Gthérs | Present | - - -]5.660 5.660 5.660 5.660 3.660 5.660 5.660 5.660 5.660 5.660 3.660 5.660
O © 7 lupper . Fuwre | . ]5.660 5.660 5.660 5.660 5.660 5.660 5.660 5.660 5.660 3.660 5.660 $.660
Swat) . Add. | .. -|0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

. Uppf:l' . Preseiit 50.940] 21.168 26376 35403 50.940 50940 50940 47.629 50940 50.940 50.940 29.517 21503t
- |Swat - Future 92.994] 21.168 26376 35403 68.939 84.334 92994 47.629 51.365 85.353 59.241 29.517 21.593

. {Canal © Add. 42.054] 0000 0000 0000 17999 33394 42054 0000 0425 34413 2801  0.000 0.000

CcT9

Add, 0.000] 0.000 0.000 0.600 0.000 0.060 0.000 0.060 0.000 0.000 0.000 0.000 0.000] - -



Table C4.2 Adjusted Monthly Flow Records at Chakdara Station
. o ' ' Units: m’fsec
Jan Feb Mar Apr . May . Jun Jul Aug Scp Oct Nov Dec  |Average

195 | 384 . 439 617 1948 4357 4097 4818 2821 1426 571 390 399 186}
1957 | 3729 M4 ST1 1073 1916 4040 5370 3383 1620 907 884 717} 1773
1958 | 370 342 617 2348 2985 4735 7254 3820 2696 838 485 473 2247
1959 | 389 388 627 22901 3639 5087 6425 3968 2496 1013 718 690 231
1960 | 550 . 613 990 1415 3132 5300 7779 4152 2063 681 470 - 459 2301
1961 | 402 419 617 1601 2759 4249 4325 2724 2000 804 518 43 M2
1962 | 361 368 539 119.6 1691 - 2784 3459 0 2393 1192 384 456 - 413] 1286
1963 | 324 207 954 1800 3257 4435 3814 2513 1173 580 537 376) 1679
1961 | 407 465 834 1720 2359 3597 4956 3222 1497 640 375 - 464 1701
1965 | 403 642 824 2658 37132 STL1 5292 2968 1218 688  SL9 402 2093
1966 | 348 482 1094 2366 3013 SIS 4077 3039 1707 © 813 485 INS| 1909
1967 | 334 - 527 8L1 1779 2370 5283 5263 2849 M54 738 462 486| 18638
1968 | 419 422 $24 1725 2635 5543 5482 3513 1053 639 502 567| 1944
1969 | 421 - 513 1413 2005 2850 4814 5707 3982 1395 935 606 - 426 2094
197 | 383 370 671 1500 2569 3906 2952 2615 2171 807 438 - 354] 1566
1971 295 304 536 - 1653 2912 3897 3234 2698 1054 501 358 © 303| 1479
1972 | 316 441 1005 1705 3106 5307 4554 30L1 1528 690 355 471 1892
1973 | 452 593 1114 2138 3437 5169 4625 4012 1765 730 - 408  388] 2072
1974 | 355 423 D806 1589 2002 3321 3382 2213 . 910 $65 362 . 360] 1357
1975 | 300 372 £33 2120 3568 4688 4414 4188 1707 714 501 489] 1992
1976 | 483 604 . 895 2364 3211 4010 4532 338 1513 726 456 - 384| 1817
1977 | 458 431 613 1710 2306 3906 4204 2281 1137 812 539 4| 1520
1978 | - 397 .- 386 1244 1963 3230 4546 4519 3147 1135 660 581 . 420 . 1855
1979 364 - 430 783 2122 2359 3827 4290 2610 1373 . 602 | 471 390 < 1635
1980 | 390 518 1336 2200 3114 4474 3619 253 173 722 568 460| 1744
1981 | - 405 512 1224 3024 4053 3418 4104 2438 1079 650 447 327 1807
1982 339 © 362 702 1469 2112 2340 2266 2532 765 627 - 142 555] 1234
1983 | 454 500 1162 1742 2723 3204 3038 3187 165) 692 S0 486 1613
1984 | 454 460 . 696 '134‘9 L2527 5047 3148 - 2857 1542 597 533 474] 1640
1985 | L 449 414 ss6 1190 1877 2755 3327 2274 - 956 - 635 325 397 1263
1986 | 397 501 1088 1996 2412 3039 4339 3227 - 936 6L5 . 436 . 474 1622
1987 | 260 379 1348 2020 2515 3704 4248 2641 1356 - 1406  68.1 - 498] 1755|
1988 | 375 © 464 1292 23L7 3373 13927 4802 2712 1086 - 583 377, 312 1807
1989 | 454 . 382 . 612 1105 2847 - 3987 3504 2584 1129 695  ST1 669 1545
1990 | “ 480 749 1825 2783 4622 3997 - 3684 2852 1702 1002 715 - 653| 2089
1991 | 766 1329 2237 3723 3765 6068 5263 3381 1990 863 . 541 472 2533
1992 | 364 445 1118 2005 - 3371 4977 4690 3109 1503 ~ 673 458 382} 1928
1993 338 361 914 2142 330 4230 4009 28729 1390 634 505 . 634| 1764
1994 | 476 596 1084 2064 3548 SIL4 5917 4240 1660 980 - 699 - 647 2252
1995 | 506 562 1825 2709 2656 . 4297 6081 © 4062 1182 780 | 516 46| 2137
199 | 344 469 963 1776 2833 3156 4135 3512 1207 636 479  468| . 1665
1997 | 378 500 . 1002 1913 2991 (3759 4176 3370 1260 - NA © NA © NAJNA

Average| - 403 482 . 975 1963 2948 1 4259 4503 - 309.0 1450 | 732 51.7 46.6 - 1817



Table C4.3 Monthly Synthesized Flow at Munda Dam Site
] : : Units: m'fsec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Average
%% 1956 | 637 712 1077 3448 6900 6237 7414 A1 1961 967 627 631 2910
< | 1957 | 630 670 908 1899 3024 6150 8263 5336 2231 1549 1424 1133} 2769
1958 | 614 $55 982 4156 4719 - 7209 11176 5819 3725 1430 780  755p 3495
1950 | 645 629 996 4055 S76.1 7748 9897 6066 3446 1730 1156 1090| 3602
1960 | 913 993 1575 2505  495.5 - 7986 11986 6M3 2847 1158 757 7T26| 3562
1961 | 668 679 982 2834 4227 6281 6693 4308 2854 1322 834 668 2700
1962 | 599 596 857 2118 © 2606 4543 5367 3ST1 1637 91L7 734 653 2007
1963 § 538 - 480 1516 3347 4219 6814 © 6143 3886 180.1 954 865 - 595 2597
1964 | 676 753 1326 3044 3781 5773 M69 4702 2128 999 604 73| 2666
1965 | 669 1030 1311 4705 SI70 8690 BI39 4449 1931 1077 835 636 3221
1966 | 577 780 1739 4188 4107 7550 6026 4518 2278 1132 780  593| 2856
1967 | $5.5 - 853 1385 3149 3508 7289 - 8361 4433 2122 1026 744 768 2849
1968 | 69.5 683 1310 3053 . 3831 (7422 7807 4786 1624 984 808 - 89.6 - 2825
1969 | 699 - 928 2247 3548 4060 173 9027 6023 1868 1261 976 . 6731 320
1970 635 599 1066 2655 4127 5967 4784 4200 2783 1189 - 705 559 2443
1971 | 490 493 852 2926 4759 6085 4724 3883 1466 785 517 419 2293
1972 | 525 715 1598 3036 d60.8 8144 7106 4440 2186 1026 893 M5| 2918
1973 | 7501 - 961 1701 3784 5378 7968 7004 5569 2490 1M1 657 613] (3174
1974 | 590 686 1281 2812 3240 5051 5378 3406 1336 871 582 - 569 2150
1975 | 500 603 1325 3754 . 5974 - 7052 6589 5826 2222 1071 - 807 - 773] 304l
1976 | 802 973 1422 4185 5036 6263 7328 4512 2009 1102 734 . 60.7) 2924
1977 | 760 697 982 3027 3668 5742 6036 3471 - 1546 ° 1071 868 ~ 69.7 2380
1978 | 658 626 1979 3475 4899 683.0 6789 3996 1404 950 935 " 664| 2767
1979 | 604 696 1244 3755 486 6137 7046 3698 1701  ®69 759 6Ll 2554
1980 | 650 . 840 2124 3893 4761 6730 5533 3315 1562 1015 914 727| 2672
1981 | 6723 829 1946 5353 6415 5612 0 6965 3531 1430 © 927 - 720 - SI6} 28638
1982 | 563 s86 1116 2599 3304 3579 3668 3615 - 1064 863 1194 877 1919
1983 | 753 812 1848 3083 - 3962 4949 SOLI 4403 2090 1023 - 822 ~ 768} 2460
1980 | 753 747 1107 2387 4162 7994 5063 . 4317 201.8 883 858 - 48| 2587
1985 | 746 610 883 2108 3076 4503 5298 3609 1422 973 524 627| 2037
198 | 658 812 1729 3533 3866 S125 710 4500 1385 980 703 748 2595
1987 | 432 615 2143 3578 4198 5844 628 4359 2078 1635 1096 187 2791
1988 | 622 752 2055 4102 5849 6332 7103 3860 1543 910 60.7 587 2860
1089 | 754 619 972 1955 3952 6437 5592 3830 1697 1002 - 919 1058|2400
1990 | 797 1213 2902 4926 7335 6315 6007 4092 2319 1280 1152 103.0f - 3281)
1991 | 1222 2153 3557 6590 4918 8517 8756 5369 2748 1267 811 - 45| 1897
1992 | 605 7207 1708 3620 5055 7580 7358 4581 2010 969 738 603} 2968
1993 | 562 585 1454 3790 4620 6165 6451 . 4261 2007 977 813 1002} 2749
1991 | 790 965 1723 3653 5200 7624 8845 5585 2237 1260 1125 1022| F3336).
1995 | 840 911 2902 4795 4149 6668 8990 5430 1668 1142 830 734 3255
996 | ST1 760 1530 3144 4310 5870 6877 4857 1723 - 979 711 139 2678
1997 | 627 S 810 1593 3387 M3.1 6186 6897 4723 1906 NA NA -~ NA | NA
Average| - 669  78.1 1550 3475 4517 6534 7009 4521 2012 1090 832 73.6] - 281.2




Table C4.4 Monthly Historical Diversion to Upper Swat Canal
o ' Units: m’/sec

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec |Average

1956 | 267 23.5 456 443 497 490 437 428 500 465 366 313 408 pu
1957 | 322 352 368 419 484 509 488 493 . 500 396 438 410|432
1958 | 355 326 405 476 493  SL4 479 390 490 42 433 332 N3
1959 | 373 372 40 447 497 519 530 479 447 451 383 424] 445
1960 | 405 449 419 409 507 Si4 . 488 530 504 493 357 341 - 45
1961 | 304 342 350 404 502 538 507 525 ST 534 443 . 40.5] - 452
1962 | 318 321 387 416 520 528 516 .. 530 519 465 395 368 445
1963 | 309 274 448 495 485 S48 545 507 53T 463 426 - 238] 440
1964 | 264 274 3Lt 342 389 40 383 375 - 392 361 313 288 34
1965 | 264 274 311 342 389 400 383 375 392 361 313 288 . 34
1966 | 283 IR0 408 403 523 S48 505 . 520 513 493 - 402 358 - 445
1967 | 317 328 390 0500 589  6L1 6L} 424 . 572 505 444 384} 473
1968 | 360 332 400 461 - 512 529 504 419 [ 496 480 368 . 332 433
1969 | 264 224 . 31 342 389 400 383 325 392 361 313 288 . 344
1970 | 264 274 311 o342 389 400 383 375 392 361 . M3 288 - 344
1971 | 76 245 419 529 524 490 462 453 459 383 282 229 379
1922 | 264 274 310 0342 389 . 400 383 375 392 361 313 288 340
1973 | 329 332 404 519 511509 - 479 495 466 490 339 310 432
1974 | 264 2724 311 342 389 401 383 375 392 361 313 288 341
1975 | 264 274 311 342 389 400 U383 375 392 361 313 - 288) . 34
197 | 264 274 3L . 342 389 401 383 375 392 361 313 288] 341
1977 | 305 (320 458 499 477 - S08 450 422 522 530 456 382 . 444
1978 | 360 304 400 533 553 551 - 469 426 500 487 432 | 403| o 45y}
1979 | 348 300 407 so0 539 534 535 525 500 461 0 381 - 302| | 445|.
1980 | . 207 314 375 484 532 527 529 527 537 sul - 450 381 . 456
1981 | 350 - 323 394 447 S14 530 S17 504 523 488 377 310| | 444]
1982 | 300 321 372 490 518 . S16  Sl4 528 518 453 435 404 . 44af
1983 | 264 274 311 342 ° 389 . 401 383 375 392 361 . 313 288 341
1984 | 264 274 311 342 389 400 . 383 375 392 361 313 288  3d.
1985 | 364 302 342 493 516 526 496 510 501 486 307 T 31.9) 436
198 | 368 274 418 . 398 523 505 - 516 505 510 477 387 356 . 436
1987 | 244 274 310 342 0 389 400 383 375 392 360 313 288 339
1988 | . 264 274 310 342 389 400 383 375 392 361 313 288 341
1989 | 264 . 274 311 342 389 400 383 - 375 392 361 313 - 288| . 341
1990 | 264 274 311 342 389 400 383 375 392 361 313 - 288 341
1990 | 264 274 0 M 342389 401 383 375 392 361 . 313 . 288] 34l
1992 | 264 274 311 342 389 400 383 375 392 361 - 313 288 . 341
1993 | 264 2724 3101 382 389 400 383 325 392 361 313 288f . 34l
1994 | 264 274 300 . 342 389 400 383 375 392 36t - 313 288|344
1995 | 264 224 310 342 389 404 383 375 392 - 36i 313 288| o 344
199 | 264 ©274 310 342 389 400 383 IWS 392 d6d 33 . 288) 341
1997 | 264 - 274 311 342 389 400 383 . 375 C 392 . 361 . 313 . 288[ - 340

Average 2940 - 299 356 0 405 - 452 464 0 443 0 29 45 419 - 355 120l 390



- Table C4.5 Eslimatcd Monthly Flow at Munda Dam Site (Present Conditi

on)

Units: mfsec

Oct

Jan Feb Mar Apr May Jun Jul Aug Sep Nov Dec  fAverage
1956 | 280 381 518 2844 6231 5574 6803 3721 1295 388 158 218 2363
1957 | 217 222 437 1318 2368 S$168 7607 4681 1566 1040 883 624 2203
1958 169 132 473 3518 4054 6522 10525 5285 3068 874 245 324 2932
1950 | 181 160 483 3446 5001 7057 919.5 5125 2832 1165 668 566 3022
1960 | 417 447 1052 1934 4276 7299 11325 5657 2177 551 298 285 2977
1961 273 241 528 2267 3602 5570 6013 3620 2017 674 . 289 163|213
1962 19.1 178 367 1480 1913 3842 4679 2880 952 338 237 185 1437
1963 139 10 965 2690 3561 6093 5425 3207 1098 377 336 . 257 2022
1964 | 0322 383 912 2541 3219 5199 6913 4165 1570 - 525 188 345 2190
1965 | 314 . 670 897 4202 4609 SILS 7583 3912 1313 602 . 419 248 2745
1966 | 203 303 1228 3623 3411 6829 SM8 3836 1599 525 276 13| 2276
1967 | 148 429 890 2487 2746 6506 757.6 3847 1384 - 407 198  285] 2242
1968 | 243 254 . 306 2430 3146 6721 7130 4205 962 390 337 465 2253
1960 | 345 558 1833 3045 3498 6599 8521 5486 1310 787 560 286 2736
070 | 281 229 652 2151 3616 5392 4228 3663 2225 7.5 289  I%1] 1968
197 324 152 329 2235 4062 S22 4089 3268 841 - 289 192  150| 1780
1972 | - 171 73435 1184 2533 4046 7570 6550 3903 1628 552 477, 357 2443
1973 | 331 . s32 1263 3103 4694 7286 6352 4912 1859 536 . 215 203| 2607
1974 | . 236 316 . 867 2308 2679 4476 4822 2869 777 397 167 . 182| 1615
1975 4.6 233 9LE 3250 5412 6477 6034 5289 1664 597  39.1 - 386] 2566
1976 | 447 608 1008 3681 4474 5638 6822 4035 1451 627 318 220 2448
1977 |- 365 . 281 421 2366 3018 061 5413 2888 858 427 310 215 1802
1978 | .208 225 1476 2780 4173 6105 6146 3408 79 349 401 161 218
1979 | 165 299 734 3092 2774 5830 6337 30L1 1035 294 275 2015|1972
1980 | 262 429 1646 3247 4056 6030 4831 2627 . 860 380 362  247| 2081
1981 | 230 359 1450 4744 5729 4909 S725 2865 740 326 241 107 2290
1982 |- 170 169 - 641 1957 2612 2890 2981 2926 380 297 656 374] 1337
1983 399 441 134 2580 3400 4375 4455 3866 1532 548 . 406 - 380| - 1985
1984 | 399 - 377 . 693 1884 3600 7419 4507 3780 1460 409 442 361|211
1985 | 200 272 435 1453 2388 3804 4629 2937 . 746 373 114 148 1466
1986 |- 199 441 1208 2973 3170 4448 6312 3833 709 389 213 . 292| 2024
1987 | 97 245 1729 3075 3636 5220 6173 3822 1519 1160 | 680  40.0] - 2317
1988 | - 268 382 1641 3599 5287 ST58 6547 3323 985 436 192 . 200| <2385
1989 | 400 . 249 558 1452 3390 582 5036 3293 1139 _ 538 503 - 67.0] 1924
1990 | 443 843 2488 4423 6713 S0 5450 3555 1760 806 736  644| 2805
1991 | 91.8 1782 3143 6086 4356 7943 8200 4832 2190 793 455 357 342
1992 | 254 350 1364 3116 4493 7005 6802 4044 - 1S0 495 322 215 2493
1993 | 208 . 215 1040 3287 4059 5891 5895 3724 1443 503 397 . 6ls| 2274
1995 | - 436 595 1309 3149 4638 7050 8290 5048 1679 . 185 709 . 63.4| <2860
1995 | 486 541 2488 4202 C3587 6094 B35S 4893 1110 668 414 347 2779
996 | 2070 390 1117 2640 3749 5295 6321 4320 1165 505 . 355 35| 2202
1997 | 273 . 440 1179 2883 3870 . 5612 6342 4187 1347 - NA - NA  NA| " NA
Average 386 109.1 2908 3802 5898 6393 3930 1395 557 . 374 . 317 2286

2817




Table C4.6 Extended Diversion to Upper Swat Canal (Future Extension Sch

eme)

- Units: m¥/sec

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |Average
1956 | 268 320 411 746 900 987 533 570 9.0 473 352 213 562
1957 | 268 320 4Ll 746 900 987 - 533 570 - 9L0 654 352 273|577
1958 | 268 256 4Ll 46 900 987 $33 570 9L0 654 352 273 572
1959 | 268 320 411 6 900 987 533 570 910 654 352 273 577
1960 | 268 320 41 746 900 ~ 987 533 570 910 583 352 213+ 57)
191 | 268 320 4Ll 46 900 - 987 533 520 910 654 352 273] 577
1962 268 320 41 746 900 987 533 570 910 487 352 273f 563
1963 | 268 210 4Ll 746 900 987 533 570 - 910 482 352 273 553
1964 | 268 320 411 746 900 987 $33 570 910 542 0 285 273 © 562
1965 | 268 320 411 746 900 987 533 570 © 910 590 352 273 572
1966 | 268 © 320 4L 746 © 900 987 - 533 570 910 . 654 352 273 517
1967 | 268 320 4Ll 746 900 987 - 533 570 910 654 352 213] 577
1968 | 268 320 410 746 . 900 - 987 533 570 910 . 541 - 352 © 273|568
1969 §. 268 320 4l 746 900 987 - 533 570 910 654 352 - 213| - 517
1990 | 268 320 4Ll 746 900 987 © 533 570 910 - 654 352 0 213 577
1971 210 - 218 4L 746 900 987 533 570 910 403 . 268 - 2L5) - 53
1972 1 268 320 411 746 900 987 533 570 . 910 593 352 273) 572
1973 | 268 320 4L1 746 900 987 533 570 - 910 - 654 352 273 - 517
1924 | 268 320 411 746 900 987 - 533 570 804 - 467 271 273[ 546
1975 | 268 320 411 746 90 987 .533 . 570 9L0 - 654 352 213 . 577
197 | 268 320 . 410 746 900 987 533 570 - 910 - 654 352 - 273| - 577
1977 | 268 - 320 - 4L1 746 - 900 987 - 533 | 510 910 654 352 223|517
1978 | 268 320 411 746 900 0 987 533 570 910 562 352 273|369
1979 | 268 320 - 4Ll 746 900 - 987 533 570 910 504 352 - 223| . 564
1980 | 268 320 411 746 900 987 © 533 570 - 910 - 654 © 352 213] 517
1981 268 320 4L1 746 - 900 . 987 533 570 - 910 552 352 273} - 568
1982 | 268 320 4Ll 746 900 987 533 | S70 660 529 ¢ 352 213|546
1983 | 268 320 411 746 900 987 533 5720 910 594 352 213] 572
984 | 268 320 411 746 ° 900 987 . S33 570 910 © 499 352 273| - 564
1985 | 268 320 4Ll 746 900 . 987 533 - S7.0 - 850 US37 0 235 273|553
1986 | 268 © 320 4Ll 746 900 987 533 570 8.1 517 352 213| - 559
1987 175 320 411 746 900 0 987 533 570 910 654 352 7 213|569
1988 | 268 320 4L1 746 - 900 987 533 570 910 485 287 273 387
1989 | 268 320 4L1 746 900 987 533 570 910 654 352 273 577
1990 | 268 320 411 . 746 © 900 987 533 7 570 - 910 654 352 1 213 817
1991 | 268 320 41 746 - 900 987 533 ST0 910 654 352 273} 577
1992 ] 268 320 411 746 900 . 987 533 570 910 515 352 | 273| - 570
1993 | 268 320 4Ll 746 900 987 533 570 910 536 - 352 - 213| Cs67
1994 268 320 4LI 746 900 987 533 570 - 910 654 352 213|517
1995 | 268 320 411 746 900 987 533 . 570 910 654 0352 273) 577
1996 | 268 320 411 746 - 900 987 . 533 ¢ 57.0 910 538 352 . 203| 7567
1997 | 268 320 4Ll 746 900 . 987 533 C 570 910 - 538 352 % 213|567
Average 34 410 46

26.5 -

900

98.7

533

51.0

898

- 58.6

342

- 201

568
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Table C4.7 Monthly Estimated Flow at Munda Dam Site (Future Condition)

o Units: m'/sec

Jan Feb Mar Apr = May Jun Jol Aug Sep Oct Nov Dec {Average
1956 | 262 272 536 2476 5757 5006 6636 3514 818 349 147 234[ 2167
1957 | 255 230 368 926 1880 4920 7491 4539 1088 750 943 737 2010
1958 | 239 179 441 3183 3575 5978 10399 5042 2581 630 300 ~358] 2742
1959 | 270 189 456 3082 4617 6518 9120 5269 2302 930 675  693] 2843
1960 | - 3.7 552 1034 1532 3BL1 6755 11209 5552 1704 429 277 329| 2810
1961 | 293 239 441 1861 3132 S 5050 5915 3SL1 ATLI 522 354 2W0) 1942
1962 | 224 156 317 1145 1462 3313 4590 2774 493 285 254 256 1272
1963 | 163 150 976 2375 3075 5583 5366 3089 658 326 384 198 1862
1964 | 300 313 785 2072 2636 4542 6692 3905 984 312 190 336 1922
1965 | 293 600 770 3733 4026 7459 7362 3652 788 342 354 239] 2463
1966 | 202 340 1198 3215 2963 6320 5249 3721 - 1135 332 300 196] 2098
1967 | 180 413 844 2176 2364 6058 - 7584 3636 978 227 264 311 209
1968 | 319 243 769 2080 - 2687 6192 7030 3989 480 297 327 500/ 2076
199 | 324 488 1707 2576 2016 $942 8300 5226 724 462 495 277 2453
1970 | 260 159 526 1682 3033 4736 4006 3103 1640 390 224 162 1685
1971 173 155 311 1953 3615 4855 3947 3086 < 322 237 180 - M0) 1581
1972 | 150 275 1057 2064 3464 6913 6329 3643 1043 288 413 348l 2165
1973 | 375 0 5201 1230 2811 4234 6737 6227 4772 1348 30 176 216] 2416
o7 | 214 246 - 70 1839 2006 3820 4600 2609 298 259 182 -173[ 1423
1975 | 125 163 785 2781 4830 S8zl S812 5029 1079 - 272 326 377 2283
1976 | 426 538 882 3212 3892 5032. 660.1 3775 865 302 253 2Ll 2166
1977 | 385 252 442 2054 2524 451 259 2674 402 - 272 387 - 300] 1622
1978 | 283 186 1438 2502 3755 5599 60LL 3199 261 242 455 . 267 " 2017
1979 | 229 256 704 2782 2342 4906 6268 290 557 219 218 220/ 1805
1980 | 274 400 1584 2921 3617 5499 4756 2518 . 419 215 434 330 1914
1981 | 297 389 1406 4380 $27.1 4381 . 5688 2734 286 230 240 - 120{ 2113
1982 | 188 146 576 1627 2159 2348 2890 2818 171 189 713 481 1192
1983 | 378 372 1307 2110 2818 371.8 4234 3606 947 283 341 37| 1707
1980 | 378 307 - 567 ML4 3017 6763 4286 3520 . 825 238 378 352 1841
1985 | 370 230 343 1135 1932 3272 4520 2812 338 290 160 - 2300 1303
1986 | 283 372 1189 2560 2722 3895 6323 3703 . 321 317 222 352 1855
1987 | 150 175 1602 2605 3054 4613 5951 3562 934 835 616 391|204
1988 | . 247 312 1514 3129 4704 5102 . 6326 3063 - 400 279 192 191 2i22
1989 | 378 179 432 ~ 983 2808 5206 4815 3033 553 213 . 438  661| 1642
1990 | 422 773 2362 3954 6190 5084 5230 3205 1175 481 0 671 634 2523
991 | 897 1712 3007 s617 3774 7286 1979 4572 1604 467 390  348) 3139
1992 | $229 281 1238 2647 3911 6349 6581 3784 866 249 258  206f 2217
1993 | 186 145 913 2818 3476 234 5674 3464 863 296 - 332 606| 2001
1993 | 414 525 1183 2680 4055 6393 8068 4788 1094 460 644  625| 2577
1995 | - 465 470 2361 3823 3005 5437 8213 4633 . 525 - 343 350 33| 2497
1996 | - 195 320 990 2171 3167 4639 6100 4060 580 296 291 - 342] 1929
1997 | D252 370 1053 - 2414 3287 4956 6120 3927 - 762 NA  NA . NA| . wNA
Average| 297 . 348 1009 2502 3373 5303 6232 3724 880 358 361 31| 2062

erts




Table_ C5.1 Ammual Maximum 24-h0_urs Rainfall

Units: mm

Abazai

.. Amandara

Charbagh

1997

394

Year Kalam
1961 55.9 58.4 NA NA
1962 38.1 67.3 NA NA
1963 NA NA NA 47.5
1964 1219 389 4.5 63.5
1965 CNA CNA - NA 84.6
1966 43.2 483 96.5 40.9
1967 76.2 85.1 .~ 50.8 61.0
1968 483 61.0 475 66.8
1969 419 90.2 597 450
1970 63.5 - 36.8 - 54.6 NA
197 279 673 66.0 - 39.6
1972 47.0 584 51.6 43.2
1973 . 64.8 1054 635 57.9
1974 - 584 592 . 38.1 343
1975 572 119 58.4 1384
1976 - 50.8 665 63.5 56.4
1977 660 78.7 533 62.2
1978 838 . N4 483 . - 597
1979 61.0 = 818 635 . . 632
1980 S1T 589 ALl 396
1981 380 18 559 1163
1982 381 NA 673 - - 56.6
1983 | 762 CNA 813 85.3
1984 | 1012 CONAC 48T ©49.0
1985 | 762 - - 889 . . 483 130
1986 45.7 432 1622 810
1987 305 26.2 147.6 48.8
1988 501 381 NA .+ . 518
1989 452 1084 - 1425 - U NA
1990 CONA 566 503 193
1991 CNA 400 559 800
1992 CNAL 1016 TS 940
1993 - NA 368 . 635 384
1994 ONA 2720 724 584
1995 483 368 1334 1080
1996 111.8 152 533 .10 sl

457

cTie

- 483

- NA




Table C5.2 DPrecipitable Water (mm) between 1,000-mb surface and indicated
"~ pressure (mb) in a saturated pscudo-adiabatic atmosphecre as a

function of the 1,000-mb dew point (°C) (1/2)

IO "V WY . RO L. S Y WO, YU T TS T ¥ N 5 W | O - T
$90 : ¢ 6 ¢ .0 o0 o .1 ¥ ¥ 1 L V 1 1 ),
S 1T U WS WU (DO PR N DU (R NN WIS RS RN S SR Y B 3N
L 2L-S S T R D TR I B N D A B D I I B |
1wo ) I S JUNS ST NN SN TN SO WS W WU DU TG S
O 2 2 2 ! X OF OY O3 Y O3 4 N & A > B
0 2 02 L2, 3. 3% 3% 4 AL %Y 3 %Y s s
"2 Y 3 ) Yy ) & A & 3 % 3 & & ' 7
Mo O3 ) ALY 4_ AL 0h A S AL & T I} 0o
LI T T S S S S T T I S T R
AL A A A k8. 8 A A 7. ). % § H0.
I T R N I B I e T
0. & A & 5 A __ 4 & 2 128 ¢+ L 10 )1 N2
[3 1SN S Y S T T TR B Y R B RN RN T IR TR T I Y |
LT TN TR AN NN QN YO S, SRPNE NN DR R Sen T IR I RS PIER 7 NS I
[ 1S S S S Y T A R DU R TR Y R F U T VI T
oSy S A ALY, 1 s 8. 81618 31, 4233 )& 15
[ 31T Y & & ? L I L) 710 111 13 s 1 e
1y 0 &L A3 2 A B 81011 AL 12 Y 6 1Y 17
BI0% & 4T % 0 % 10 10 1L A 1Y 1% 13 1e )2
B2I & .4 .Y 2.0 A __$_18_133 12,1t} 13 1% w1 1
A T T T N I Ak I T I AU F N C R T T R PR A X
1. b6 F o) k.. A, _R1003 N1 12 13 0% 16 1T M3 17
L N I I I I I L O T S T T 7.}
ey ¢ .1 .7 & &£ 1C 10 .12 1Y 14 3 11 32 1y 21
e & T & 0 % 10 MY 12 13 de 1% s M7 1 L33 )
e 1 Y 8 % % 10 Y 1208 46 )% 0 AR 1% 26 22
(R N B T N B T F I T I P R T T SR S BT B 1 T PR 5
We ! LA % A0 11 1) a2 Av_ 1S e 11 a6 2t 23
L e e I T T Y e L T O 1 D L T T I F I 1Y
LFE N R N N N U 5 v SO 5 WO TR T T TN ¥ BT B TR 1}
490 7 3 % 9% 10 L1 12 13 14 4% LT 18 20 2L 1y 28
L N T T T P T T S TR Y T T I B TR 1Y
15 T %2 9 10 11 11 12 1% 1% 1s 5P Ay lo @2 v 3
(112 WOR PN NS R DU % W V- B WY U NS £ S VS Y S A I 5 R LR 3
S e T N R TR I T T L T T L I 7
52 L 8 0 -7 10 B3 B2 By IA X3 LD M8 20 21 23 2y 2%
: - L L N T T s T O T R L R TR T R TR TR - S ]
: 825 -0 % .y 10 41 12 1Y In 16 MF Y7 20 22 v 26 s
I R R I Y R S A 7 A TR T TR L T B TR J 2 TN L '}
: . . 00 4. &__y 1o L1 12 Ly_2h L de ML A%, A 3y 2% 2 3y
B N I T T A T P T T R TYR TR T I TR S N TR & BT S
7.7 DU N ST S T T SR S L O L T YA T W | B T T TR § S 1. U
ST -2 ¢ 30 31 B2 13 08 15 16 M8 20 3 23 2% 2! o
380 08 0% 10 33 _ B2 13 1AL 15011 (38 20 23 2Y 26 2% M)
$55 04 % ¢ b B2 13 16 1S 1Y e 20 22 2% 28 2% 3O
C . 8. 10 1), 82 13 A8 -.0..20..22 % 26 2 )L
13 - N A O T T T L L S - R TR TS TR | B ¥ )
320 . 6, % 10 .31 B2 JJ3 QN_AA_ AT 0¥ 20 M2 I 28 & 3L
519 0 & % 10 31 k2 13 Qs 58 12 19 23 12 v 1% #9031
$CY R Y 10 11 52 Ad 1A 88, 17 AY 20 2 I 27 Y N2
(3T T I T R B T I S TORE TS AT TR YR 1 T2 B T ¥
2 8.0 1020 32 A An 6 31 17 21 @) 3 2T v M2
(3 B T T R L T L N S I TR TR TS BT B ¥
L¥ S | 10 AL Nr o oAA A de_ AL 19 28 1Y 3 21 30 N2
[T T T T A A A T T TR L I B TR ST T I 3 BT I ¥
AL L3 e 1p 01 02NN A 17 19 .21 23T 2y 2L 10 M)
AV 8 % 10 31 12 4y 8% 16 1T 1Y 2 21y 2%y 21 30 M
A2 & % 0 BY B2 13 %3 1S5 3E 1% 1 2y 2% Y 30 )
L T I T I RO TR T I O TN T L A TR S N T J S T S
LT N T T R AR I B RS G I ¥ USS T  § N SUNNY S L T R I )
SRR 8 0% 10 ME 1233 1Y de A0 4% 20 2y 2% 36 10 )
M3 8 1 10 1L 12 1318 0. 18 0% 3L ) ¥ 20 30 3)
3T 8 % M6 L B2 13 4% B L 19 23 2y o2& MDY
A) e Ly ool A1 17 a4 A 1831 21 L2 2% 24 3L D)
D e % 30 I 12 43 15 18 R 1Y 2 B 2 o ¥ M)
I & 9 10 11 B2 1 ASLOR BB 1R M DY 2 1 3 N
(AT SEN TTEN T - R N T RN E U N T T Y TN L B F N I L R Y B TR B ]
332008 % 10 1)) 1305, e BAC 1923 2% Y 20 30 M
SMd 0% 10 11 12 13 1Y 16 36 0% 311 2% 28 0 )
oo B 010 1) L 12 LS A B 1Y 21 A2y nose )
192 8 -9 1011 B2 1Y 1% 16 18 0% ) 2y 3y 21 %3 M)
I R N I VS P SR T YR YOS Y S T O S S R T I T N I ¥ )
e T e T T F e I T I Y I T RN T R YO SO E R I B & B 3
62 9 10 AL 2201y 15 LIsL N 1 1 T N
R T e R T I A PR S R L T F RO LI AR S I S TP T R 1 I 3 4
245§ .8 10 BL Ly B3 A 28 LY 21 23 o )
R AT N T e T e N S N T T IR LU IR SRR L IR TI L
[T £ [ I - SO F IS T O Y NS | R S AT UEN S R TN J B LS 3 |
A N I T P s N L TR I R LI O L L A L L L
3 ¢ 0 1211 1 13 1% b AL FURE S T § N 1 B E I ) ]




Table C5.2 Precipitable Water (mm) belwcch 1,000-mb s'urfacc'ancl indicated
pressure (mb) in a saturated pscudo-adiabatic atmosphere as a
function of the 1,000-mb dew point (°C) (2/2) - A
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Table C5.3 Precipitable Waler (mm) between l,ODO-mb surface and indicated
height (m) above that surface in a saturated pscudo-adiabatic

A . o . s
% atmosphere as a function of the 1,000-mb dew point (°C) (1/2)
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Table C5.3 Precipiiable Water (mm) belween l,000-|11b,'su:liface and indicated
height (m) above that surface in a saturated pseudo-adiabatic
atmosphere as a function of the 1,000-mb dew point (°C) (2/2)
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FableC54 Storm 1929 Distribution Table C5.5 48-hours Hydrographs at Chakdara

-~ Among the Subbasins
: Units: m’fsec

Subbasin Region  (a) Area (D) Rainfall (a) * (b) Time [1077/85 18/1/86 1577788 13/101  24/1/95

units . inch
Bi i 773 2 15.46 000 | 372 435 673 1,366 833
2 3.75 3 - 11.25 100 | 378 442 678 1,375 1,126
3 178 S 8.90 | 200 | 391 447 690 1,450 1,605
4 200 7 14.00 “| 300 | 424 453 716 1467 2,000
5 140 9 12.60 400 | 612 458 822 1,474 2,156
6 179 1 19.69 500 | 983 483 884 1493 [ 2772
7 0.47 11 5.17 600 | 1,133 48 928 1511 ~ 2452
8 2.63 13 34.19 700 | 1,327] 533 982 1,923
9 095 14 13.30 | so00 1,307 s29 1,088 1480 2,031
10 - 051 . 15 7.65 900 | 1,133 522 1,186 1,437 2,031
1 0.35 16 5.60 1000 | 1,085 516 1,359 1,408 2318
12 0.30 9 2.70 1100 | 974 485 1,354 1,940
13 005 - 8 040 |- 1200 | 833 485 1518 1,295 1,738
total 23.71 636 15091 1300 | 756 519 1462 1256 - 1,711
B2 1 2.76 2 552 |- 1400 | 707 1,167 - 1526 1,235 1,711
2 5.15 3 1545 | ] 1500 | 667 1,564 1,224 1,711
3 008 - 4 032 |- 1600 | 604 1,053 1545 1,218 1,71
4 212 5 . 1060 11700 | 58 . 926 1425 1,200 3,711
5 3.69 7 2583 | 1800 ] 51 . 795 1,334 1181 1,711
6 286 ¢ 9 - .25.74 .| 1900 522 753 1282 1,174 1,683
7 35l 11 - 38.61 C {2000 s00 . 704 1250 L,170 . 1,594
8 133 12 1596 | - 2100 | 48 . 655 1,233 1,153 1,607
.9 199 13 0 25.87 2200 | 479 . 609 1213 1,160 1,587
10 082 . 15 1230 | - | 2300 ] 475 590 1,183 1,156 1,518
11 007 . 16 112" 2400 | 4727 587 1,189 829 1,667
12 . . 191 .6 - 1146 | © | 2500 478 - 586 . 1,163 837 1,613
13 049 6 294 S l2600| 485 583 1136 . 846 1,560
tolal . 2678 706 - 19172 2700 | 496 - 578 . 1,136 = 846 1,544
B3 i 009 - 2 018 | - |2800| 49 574 - 1,110 = 851 1,529
2 338 - 3 10.14 | 2900 468 561 1,047 854 . 1,513
'3 0.16 4 064 13000 | 461 557 0 997 851 1,498
4 . 124 . 5 620 13100 451 553 997 - 846 1488
s L0627 434 | . 3200 | 440 - 544 973 843 1,478
6 0.16 9 144 3300 | 427 - 539 943 840 - 1,467
1 009 11 . 099 3400 | 413 536 928 837 . 1457
'8 007 13 . - 091 13500 407 528 928 . 837 1,447
9 0.13 15 . 195 | 3600 | 400 520 . 893 832 1427
- 10 001 16 - 016 3700 314 517 819 824 - . 1417
— total 595 453 2695 . 13800 362 517 867 815 © 1,408
B4 1 0.48 4 192 Sl 3900) 362 513 859 815 1,398
S 2 021 5. 1.05 4000 | 356 . 513 - 781 813 . 1,388
3 0.14 7 .. 098 | 4100 | 349 513 . 742 . 810 - 1,364
4 012 .9 . a08c| -l4200] 331 510 721 805 1,378
.5 o1l 11 - 121 4300 | 329 510 721 - 802 1,364
6 011 13 - 143 4400} 326 © 509 726 799 . 1,349
"8 - 056-° 16 - 89 | -. 4500} 325 510 731 818 1,340
L9000 15 71050 14600} 318 . s1z - 736 0 791 1,330
f0 - 037 . 13 . 481 | . | 4700} 318  si0 - 732 - 783 1,321
i1~ 020 11 220 . . : .
12 0.55 8 4.40
13 043 -9 3.87
S 14 002 11 022
" tolal 400 10.66 42.63
Total Basin -~ 603 632 - 41121

e



Table C5.6 _E_stimate.d Unit Hydrograph Table C5.7 Adopted Unit Hydrograph for the Study
Using HEC-1 Model | o

Units: m¥/sec/i-mm Rain Units: m¥sec/I-mm Rain

TIME Ui9s UHN UHBS UHB6 Utiss : TIME ~AV(91,95) AV(85,26.88)

1.00 3582 7847 8.00 0.00 0.18 100 3214 . 2B
200 91.82 14985 - 2800 ° 000 1.37 D200 120.83 979
3.00 150.06 13575 . 5300 000 - 358 _ 3.00 1429 - 18.86
400 15822 12244 - 400 - 000 go9s] 400 14033 2765
5.00 13961 - 11043 103.00 0.00 381 500 125.02 4724
£.00 S12318 9960 12500 10.87 97.59 600 1139 S M8
7.00 - 10869 £9.83 4400 1790 12130] © 100 99.26 9540
$.00 D959t 81.02 15600 15074 . 15220 800 8846 ©15258
9.00 8462 . 308 15800 17466 . M4925] 9.00 . 7885 . 160.64
10.00 467 6591 . 153.00 12248 121.85) 1000 7029 _ 13111
11.00 6588 . 5945 143.00 10129 11457 100 6267 11962
12,00 58.13 53.62 125.00 149 9225 1200 55.88 o 9891
13.00 5129 4836 9800 65.88 7506 13.00 4983 : 79.64
14.00 45.26 4362 . 7000 5516 6319 00 4344 ' 62.98
15.00 L3993 . 3934 4900 . 0 4589 1 5557 1500 39.64 T 5005
16.00 3524 - 3548 . 3400 . 3629 0 4939 " 1600 3536 3989
17.00 ETJ0- R 71 4] 2400 3252 0 3910 1700 LSS - SRR >4 7
18.00 3743 0 - 2886 17.00 sy 347 " 18.00 28.15 2879
1900 | 242 . 2603 . 1200 3158 - . 3526 1900 2502 2628
20.00 2136 . 23487 800 30.96 2721 2000  na S 7208
21.00 18.84 2118 S600 3003 . 404 21.00 200 o 2002
2200 1663~ . 1900 400 2900 - 2198 ¢ 2200 17.86 L 18.36
23.00 1467 1723 - 300 ¢ 2668 ° 2005 1100 T 1585 : 16.90
24.00 S 1295 1554 . 200 25737 2051 - | 2400 _ 1224 . 1610
25.00 S 1142 - K0l 0.00 2481 - 1987 los00 Sz 1490
2600 | - 1008 - 1264 000 7 2259 . 1918 26.00 11.36 S 1406
27.00 ©O880 - 140 - 000 L 2209 - 1848} 2100 10.15 1382
2800 . 185 10.28 000 2148 1890 2800 9.06 : 1346
29.00 C692 921 Y 000 . 1965 - 17108 2900 - &lo - 1226
3000 o611 837 000 - - 1820 . 1638 . 3000 o124 o 1153 -
3 | 839 . L 154 000 17260 . 1569 - S3100 0 . 647 ST ILI0
3200 476 . 681 . 000 1760 . 1498 - 3200 53 10.86
3100 420 614 000 - 16T M2 - | 7 3300 517 - 1034
3400 S 370 2550 0 000 - 1671 - 1359] .. 3400 T 462 <1000
3500 ¥ 1) 4% 000 . 16T 1230 3500 . Al 987
3600 | 288 . - 450 . 000 16.12 12,04 . 3600 . 369 ' 939
37.00 254 © 406 1 000 1612 . 1L18 3100 S330 . 5.10
3800 | 0 224 - 386 0 000 . 1583 - 730 ©o3800 1295 . n
39.00 198 . 330 . 000 - 1642 548 3900 L o264 _ 120
40.00 115 - 298 0 000 1642 . 567 | . -4000 0 U236 136
41.00 1.54 . 26% . 000 w486 A0 - 202 T
42,00 136 .24 000 1642 106] 4200 . 189 - o 633
43.00 S 120 S219 - 000 1524 135 S 4300 169 T 553
#4000 | 0 106 197 000 1436 - L1s) 400 0 Ls2 -1 v
45.00 . 000 S138 0 000 137 T 095 o 4500 0.89 S 491
46.00 . 000 160 000 1348 095 4600 : 080 48t
47.00 0.00 145 000 1312 - 000] T A0 - 0.72 4317
4800 [ . . 000 L3 - 000 1258 000] 4800 - 065 . . -AU8
49.00 000 T1I8 000 1182 - 000| - | . 4900 059 0 ¢ 394
50.00 0.00 06 000 1109 - 000] ©O5000° . 053 S 310
51.00 0.00 096 - 000 1037 . 000 " 5100 S 048 . LT 346
52.00 - 000 08 - 000 . - 964  000] TOS200 o .04 32
53.00 000 ... 000 00 892  o000] 5300 L 000 - s o297
54.00 S0 . 000 0.00 8.19 ooo| - © 5400 000 S X}
5500 | 000 - 000 000 . 746 - 000 - 5500 s 000 0 T .0 249
55.00 . 000 . 000 000 - 674 - 000} 600 -0 000 0 . 225 '
57.00 . 000 T 000 000 - 601 © - 000F 5700 . 000 T 200
58.00 000 . 0000 000 529 000 $800 - - tede . T 16 U
5900 | . 0 000 000 - 000 as56 - - 000l ©59.00 . 0.00 A 7
60.00 0.00 - 000 000 - - 384 000| - 6000 - 000 .- T 128
61.00 000 J000 000 0 7 30 . 000 - . 0 6100 0.00 B 1! I R
62.00 000 - 000 000 239 - 000 o600 000 . T 080 '
63.00 0.00 000 000 166 . 000] . 6300 o000 S 055 @
61.00 0.00 - 000 S 000 093 000 6400 T 000 T 03]

. UH:UnitHydrograph -~ . Lo : ) AV(91,95) : Average of 1991 and 1995's Unit Hydrographs

T AV(B3,85,88): Average of 1985, 1986 and 1988's Unit Hydrographs
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TaBlc C5.9 Basin Maximum Annual 24-houfs Rainfall

Units: mm

Casyo

Date Abazai  Amandara = Charbagh  Kalam Basin
08-Sep-61 33.0 58.4 T A
30-Aug-62 - 67.3 | 50.5
09-May-63 | 41.5 23.8
14-Jul-64 121.9 8.6 3.8 - 26.6
22-May-65 | 84.6 66.9

118-Mar-66 43.2 21.1 17.8 409 32.6
25-Mar-67 - 686 85.1 50.8 - 42.2
- |30-Apr-68 10.2 16 . 66.8 300
14-Sep-69 - 902 127 . 4l 275
01-Sep-70 - 63.5 29.2 546 0 - - 503
26-Feb-71 15.2 67.3 584 328 41.9
27-Dec-72 127 516 - 432 313
25-Feb-73 21.6 105.4 . 30.5 S 404
-103-Feb-74 5. 18.3 S 343 - 18.7
20-Aug-75 127 1191 533 17.0 60,6
-[02-Aug-76 | . 508 538 63.5 15.7 - 400
- {0s-Apr-77 | 203 36.3 S 622 . 368
“[16-Mar-78 - 63.5 B 28.8
- |19-Apr-79 381 - 160 . 635 . 632
06-Mar-80 381 - 589 AR 21.0
21-Apr-81 - - 559 - 1163| . 558
16-Nov-82 - 673 53 267
[26-Mar-83 12.7 229 853} - 402
- [02-Apr-84 o203 457 490 ¢ 3L
- {18-Jan-85 50 137 483 254 - 229
_|15-Nov-86 So- 432 0 - s6d 320
21-Mar-87 203 .- 1476 457 48.7|
11-Mar-88 | -~ 178~ 381 724 518 45.7
06-Jan-89 . o368 e 629
05-Aug-90 1 56.6 1.3 2.8 " 26.8
- |10-Feb-91 400 - 241 - 521 42.1
- |03-Aug-92 - e - . . 457
11-Mar-93 312 610 - 240
05'Feb'94 S 27.2 L T 58'4 . 348
- [25-Mar-95 177 7335 0 330 1080 ©59.6
* |03-0c1-96 HI18 140 - 25 152 31.6

09-Jul-97 -
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‘ 'I‘ableﬂ CS.IO Flouds for Different Return Perimi at Munda Dam Site

: . ) Unit: m’/sec
5 1¢ 26 25 .50 100 200 500 1,000 10,000

Time 2
. 0.00 650 §50 650 - 650 - 650 650 650 650 650 650 650
% 1,060 T 650 T 650 . 650 650 650 650 650 650 650 §50 650
2.00 . 650 650 650 650 650 650 650 650 650 650 650
3.00 650 650 650 650 650 650 £50 650 650 650 651
4.00 650 650 650 654 655 663 672 683 698 - 711 756
5.00 650 650 658 679 685 711 741 773 815 851 973
6.00 650 650 654 733 746 802 862 925 1,007 1,075 1,304
7.00 654 661 . 131 815 837 924 1,014 1,107 1,228 1,327 1,657
8.00 " 666 708 803 904 - 933 1,044 1,154 1,269 1,416 1,534 1,932
9.00 575 758 879 1,003 1,040 1,179 1,312 1,452 1,632 1,773 2,262
10.00 709 851 1,004 1,157 1,205 1,378 1,537 1,707 1,925 2,094 2,700
11.00 744 995 ¢ 1,209 1,419 1,488 1,728 1,943 2,173 2,471 2,697 3,534
12.00 191 1,192 1,510 1,821 1,928 2,285 2,604 2,94% 3,394 3,732 5,019
13.00 216 1,553 2,031 2,491 - 2,647 3,179 3,644 4,149 4,799 5,288 7,176

14.00 1,018 1,912 2,543 3,149 3,354 4,041 4,637 5,289 6,119 6,741 9,200
15.00 | - 1,052 2,053 2,743 3,406 3,630 1,313 5,013 5,720 6,613 7,282 10,052
16.00 | 1,042 2,026 2,695 3,337 © 3,555 4,271 4,888 5,569 6,429 7,074 9,917
17.00 1,007 1,909 - 2,518 3,101 3,299 1,947 4,504 - 5,121 5,898 6,482 9,252

18.00 = . 858 1,743 2,268 2,112 2,943 - 3,501 3,981 4,512 5,180 5,684 ~ B,253
19.00 906 - 1,562 - 2,000 2,420 - 2,562 3,026 3,425 3,867 4,422 4,841 7,154
20.00 ' 859 1,393 1,749 2,091 2,206 - 2,583 2,906 3,265 3,715 4,056 6,085
21.00 - 8117 1,245 1,530 1,804 1,886 2,197 2,456 . 2,743 3,103 3,376 5,111
22.00 - 78z 1,123 1,351 1,569 1,643 1,885 2,092 2,322 2,610 2,829 4,304
23.00 Y758 1,037 . 1,223 1,402 1,463 1,661 1,831 2,020 . 2,257 2,437 3,689
24.00 743 979 1,138 1,290 1,341 1,510 1,655 1,816 2,017 2,170 3,233
25.00 . 730 - 839 1,070 1,202 1,246 . 1,382 - 1,517 1,655 1,829 1,961 2,864
26.00 719 © 896 1,015 1,129 1,168 - 1,294 1,403 1,523 1,675 1,780 2,558
27.00 711 868 913 1,074 1,108 1,220 1,317 . 1,424 1,858 1,660 2,321
28.00 T 705 846 - 541 1,032 1,063 1,164 1,251 - 1,348 1,470 1,561 2,140
29.00 . 701 30 . 917 1,001 * 1,029 1,122 1,202 1,291 1,403 1,487 2,000
30.00 697 C 81 - 897 974 ~ 1,001 1,087 = 1,161 = 1,243 1,346 1,424 1,886
31.00 - 684 - 805 880 . 952 . - 976 1,056 1,126 1,202 1,298 1,371 - 1,792
. 32.00 . 691 - 796 861 935 © - 958 . 1,034 - 1,100 1,172 1,263 1,332 1,723
33.00 - - 690 . 750 - 859 C o924 ) 946 . 1,019 1,082 .- 1,152 - 1,239 1,305 . 1,672
34.00 688 . 788 849 911 - . 933 © 1,002 1,062 . 1,128 1,212 1,275 1,619
35.00 [3: 1 116 837 ° 896 R 3 V- 982 - 1,038 1,100 | 1,179 1,238 1,562
36.00 - (684 769 - - 827 - - 883 . 901 . 964 1,017 1,076 1,151 1,207 1,513
37.00 . 682 764 819 . . 872 %0 - 950 1,001 1,057 . 1,128 . 1,182 1,473
38.00 : 681 159 812 863 - 881 1 987 - 1,041 1,110 1,161 - 1,439
. 35,00 . 680 755 . 807 856 - 372 921 975 . 1,027 - 1,093 1,143 1,410
T 40.00 .- 619 752 802 = - 850 . : B8&& 920 966 © ~ 1,017 . 1,081 1,130 1,188
41.00 678 - . 750 798 .. 845 " 861 T 913 - 958 1 1,008 1,071 1,118 1,368
42.00 578 ¢ 147 794 . 839 854 .. 904 - 947 . . 994 1,054 1,100 1,333
43.00 675 . 740 . 783 . - 825 839 . &8s 926 . 970 1,025 1,067 1,292
44,00 . 673 . 732 - 171 . 809 822 " 865 901 - - 942 993 1,031 1,241
- 45.90 672 ' 727 . 764 800 . . 813 853 . &8s . 926 874 - 1,011 1,211
46,60 . 671 728 - 762 797 809 848 882 920 - . 967 = 1,002 1,195
47.00 ° . 671 723 B 1) . 793 . 804 842 _ 875 -, 910 956 920 1,173
48.00 669 718 .. 750 . 78} - .. 792 827 857 . 890 931 963 1,133
49.00 . 667 - . 710 740 - 768 C o771 " 809 835 865 L 903 931 1,088
50.00 666 - - 705 732 < 158 . - 766 195 . 820 - 847 . 881 907 1,052
51.00 . . 665 702 -~ 727 - - 151 759 . 786 809 . 83s 867 891 1,027
52.00 - - 664 . . 69% '; 122 . 745 . 753 178 go0 824 . 854 877 "1,004
53,00 © . 663 696 718 739 M. 770 - 190 . 813 842 863 982
54.00 . 662 - - 693 714 134 M) 763 182 . 804 831 851 963
55,00 - 662 691 . 710 7 729 736 757 . IS 195 820 - 839 - 945
56,00 . . 661 - §88 707 - 72% 731 750 . 768 “186 - 810 828 927
.. 57.00 | 660 686 703 .. 720 - 726 744 760 18 7800 817 909
58.00 - - 659 .. 683 . 700 ... 715 - 720 o738 183 769 790 - . 806 892

59.00 ¢ - 659 . 681 77696 . 731 715 . 131 0 Ms 161 - 180 194 875 . .
© T 60400 T 658 L 679 - 693 706 710 . 725 . 738 152 ° 770 783 858
Coe1.00 70 657 T 676 689 7 701 . 705 719 731 - 744 160 112 0 84l
62.00 © - 657 - 874 . 685 - ' 697 700 - 713 0 723 135 . 0 150 761 824
e . 83.00 . 656 672 - 632 T 692 0 ¢ 695 196 M6 1 126 - 140 - 750 807
0 . 4,60 L 655 - 669 .G 678 687 " %0 - 100 708 . 718 . 730 738 . 790
‘ 65,00 655 .. 667 6715 ... 683 - ° . 685 ' 69§ - 701 108 71¢ 127 773
66,00 - . 854 664 - 871 - 678 680 .. 687 - 694 .° . 701 . . 709 716 156
TU87.00 T U653 - 662 0 0668 . 673 ... 675 681 . . 687 . 692 - - 700 705 . 740
68,00 U653 - 660 7 664 .- 669 . . 670 - 675 [ 679 . B4 690 . - 894 . 723
69,00 -7 652 - 657 - 660 . 664 .. 665 668 ST - 674 - 676 - 681 704
70,00 - 6510 . 654 656 - 658 © 1 7 659 1 661 462 664 . 667 669 - €85
71.00 T 651 v 652 653 654 - 654 ... 655 656 - ° £57 £58 659 670
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_"Tablc C6.1 Amiual_ Water Yicld and Suspended Sedime:m Records (172)

Water Yietd

Sed/Dis Ratio

Observed Cone

Suspended sediment
River Swatien Year| Total  Max. = Min : By Wi By Vel | Max  Min
' Flow & Flow - Flow | Million . o '
18, - m's m'fs Tons  10'm’ m'Am’] kg/m' mm% | PEM - PPM
Swal near Kalam 1961 2903 3 10 031 344 17048 oMl 0186 210 12
C A =2020km? 1962 2202 405 M0 209 10350 069 00950 607 6
1963 2,681 473 n 025 283 14004 009 01055 2020 10
1969 2,841 521 1z 03l 314 17048 ol 0212 299 19
1965 3,186 . 464 10 639 431 21310 042  0A351 320 10
1966 2,780 . 425 12 022 246 12077 008 00885 198 10
1967 2920 422 8 027 308 15221 009 01050 134 10
1968 2755 439 12 o022 26 1211 008 00893 2 7
1969 - 3321 456 12 032 258 . 127.86 010 00778 2%5 10
1970 266% 31 12 020 21 10959 007 00829 315 9
1971 2472 - 351 12 018 197 - 9742 007 00796 - 158 10
T9972 . 3050 0 413 019 . 209 10350 . 005 00685 Nz 2
1973 3235 . 388 002 . 246 12137 . 007 - 06760 - 137 .10
1974 242 . 3W 12 o012 135 6697 005 00585 1,150 3
1975 3,100 - 484 1025 283 14004 008 Q0913 . 92 6
1976 . 2903 . 39 13- 022 241 7 11933 007 0083t 33 3
1977 2389 0 M2 iz 045 i1 . B46d 006 - 00713 3R 3
1978 2632 - 597 18 055 606 300.16 021 02304 3430 13
1979 2645 470 10 62y . 256 12664 009 - 00967 204 .6
1980 2522 393 n o3 M6 17009 T 012 01371 ¢ 477 5
1981 2,792 . 408 14 - 040 - 4B 22162 014 CI6ME 176 7
1962 1,894 233 12 015 164 8093 008 . 00864 - 211 7
1983 241t 368 12 0 027 280 13882 041 - 01163 . 191 . 6
1988 2804 413 12 040 412 20395 014 01469 2,580 18
1985 - 2312 308 12 021 237 11751 010 - 01027 265 . 15
198 . 2,706 430 1t 040 - 411 20336 015 01348 297 . 17
1987 - 2940 - 342 ¥ 0dl 416 20579 004 - 0IM4 345 14
1988 . 2964 376 14 042 426 21066 0 014 01436 1310 18
1980 . 2,546 328 . 12 - 040 410 20275 .- 096 © 01609 . 590 16
1990 03001 422 13 040 413 20457 013 . 0.1377 32 13
Mean ' C 243 029 308 15221 . @l0 on2
Swat at Chakdara. 1961 5412 - 744 3z - 136 - 1624 28L11 - 025 02000 .. 872 5
CA=5776km? - 1962 3998 982 . X T 09 - 1082 1874 023 027108 647 5
' Co- 1963 520 0 608 20 - 131 . 1562 27046 025 02981 1,210 - W
196 5264 - 945 31 . 137 1,636 28324 026 03107 1,280 S
1965 - 6,531 . §09 - 29 103 1242 21509 016 0.1%02 1,430 2
1966 5953 1002 - 729 100 0 Li93 20657 017 02004 1,560 5
1967 5843 - 90 26 L06 1,267 21935 . 008 02168 355 6
1968 . 6076 925 30 083 984 - 17037 - 014 01619 1,700 4
1969 6,556 985 34 - 097 - 1169 20231 015 01782 - 99 1
1970 4846 - 6M 23 063 150 12991 013 01518 7,130 13
197 © 4600 572 23 - 062 73812038 7 043 0MeMd - 193 7 10
1972 5504 - . 818 26 051 603 0 10435 009 0002 -7 135 N2
1973 6470 - 611 34 125 - 1,501 ' 25981 0.19 - 02319 3750 10
1974 4219 583 0 02 320 5531 006 00758 - 216 7
1975 7 6224 - 906 .26 . 135 1624 28LIL - 022 02609 2400 © 7
1976 5855 - 685 31 080 7 962 16654 014 01843 . 959 3
1977 4895 1,208 3 126 1,513 26194 026 . 030% 8400 5
1978 . 5793 942 33196 2,39 40676 034 04055 1380 . 19
1979 sE92 . 6l 29 . 079 . 945 16355 015 OI8ss 157 .3
C1980 - 5437 1,282 3 1SS 1857 MST 02 03416 5990 26
1981 564 . 89 29 083 . 9% 112¢2 0.05 - 01769 - 472 - 7
1982 38318 . 642 28 S 036 435 9539 009 GN35 - 42 8
1983 5031 883 36 - 025 48 - 831 005 00095 91 . 6
1984 5105 . 951 -0 32 ¢ 092 - 1097 18996 . 018 . 02149 1,800 . 3l
1985 5781 1,330 24026 909 15238 003 " 01572 1080 U 23
1986 . 5055 - 659 27 109 1216 21062 022 02406 1,190 k¥
1987 5486 . 679 20 103 . 1056 20018 . 019 02108 . 1220 10
1988 5646 - 1602 28 - 547 . 6113 105842 | 097 10828 1270 - 14
1989 4809 744 32 L1s6  L747 30240 . 032 03832 1920 "
S 19%0 6519 - 1R 39 0 288 3223 551.9% 044 . 04943 - 605 19
Maan Poosas 1402 24278 000 02609

ocme




Table C6.1 Annual Water Yield and Suspended Sediment Records (2/2)
Water Yield Suspended sediment Sed/Dis Ratio Observed Cone.

River Station Year| Total = Max. Min. ) By Wit By Vel Max Min
Flow  Flow Flow | Million :
100m' m¥%s 0 whs | Tons  10°m® m'am®| kgm'  om% | PPM - PPM

KabulatNowshera, - 1961 28659 3141 136 2903 30621 576 100 10687 1,770 7
CA=28518km! 1962 20668 3,255 M2 174 18204 20551 083 03810 2110 31
1963 22,306 4,075 140 - 2667 28167 31799 - 098 10315 2,540 9

1964 27429 3849 170 2676 28290 30938 098 1034 9100 42
1965 39360 6311 179 5189 54,235 61793 132 13%6 5230 42
1966 33210 4,585 179 3484 36777 Q0519 105 - 1I0H4 3880 k2 )
1967 31980 5037 163 3275 34,563 39020 - 102 10808 37140 26
1968 34932 4,047 187 5306 56088 63320 152 16056 3,820 28
1969 30,258 ~ 3,028 181 35471 37392 42214 137 12358 6,030 44
1970 20,287 1931 . 126 1515 15990 18052 073 01692 2210 55
191 19,065 2,323 - 145 - 1433 15,129 170.80 015 07935 6220 36

1972 292714 393 132 4055 42804 4834 139 14622 6600 . 70
19713 35178 3,622 190 5670 59,7718 67486 . 161 1.6993 4,380 51
1914 19311 2,541 H2 2558 26931 30410 T R32 139 4570 &
1915 27675 . 4839 - 113 . 3919 41328 46657 142 14%33 3,150 133
1976 25953 - 517 192 3674 38745 43741 142 14926 3,719 19

1977 22878 - 2972 197 2113 28,659 32355 119 12527 3970 81
1978 29,520 4,754 156 4751 - 50,184 56655 1.61 17000 7,520 25
1919 21306 2972 136 2330 24846 28050 | 086 09099 6200 26
1950 24969 2972 14 5597 59040 66653 224 23645 15000 35
1981 26445 3339 . 173 6459 . 68142 76929 24§ 25161 @ 5930 33

1982 17465 2216 . 9% -~ 2902 30750 MLIS 161 L7606 6,220 7

1983 27675 - 2915 198 35008 50,307 567.94 181 - 18178 - 3880 21

1984 26076 3226 159 6051 60,885 687.36 232 23349 6950 80

1985 17466 2,858 99 1978 © 19926 22495 L1} 11408 - 3830 67

1986 25,707 3,056 154 3366 33825 38187 131 13158 0 4620 ¢ 83

1937 24969 2,649 169 2604 26199 29577 - 104 10493 3880 78

1988 26691 3453 174 0 6623 66543 75124 248 24931 - 9050 - 76

_ . : _ 1989 21,219 - 2473 2100 2159 21,171 24578 101 1023t . 5610 81

% T ST 0 19%0 27,083 33N 090 3520 35424 39992 129 13032 S 4910 - 47
Mean C 26,691 v ' 3656 38,130 43047 137 14286

Kabulat Warsak 1961 22,386 . 2311 . = 87 930 10332 | 15343 041 _ 04615 2,900 19

CA=62310km’ ~ 1962 15498 ° 1916 103 - 354 3727 . 5534 . 023 0205 .74 10

1963 20,787 - 3,028 91 1606 16974 25206 - 071 08166 2,240 - 9

1964 19926 - 2,567 - 122 1325 14022 20823 066 07037 19200 13

1965 29214 | 4213 125 3983 42066 62468 136 14370 3,070 19

1966 23616 ¢ 3,283 1 1823 19,088 28493 077 - 08125 | 2350 . 2
S1967 22386 3,679 152 1669 17,589 26120 ° 075 07357 2,09
T 1968 24969 - 3028 T 186 2077 23000 34157 - 087 09212 6910 9
1969 21,033 2270 171 1270 13,407 . 199.09 060 - 06371 13,000 3
1970 . 16,482 1562 - 139 390 6,273 . 9315 036 03806 10,600 33

 Mean - 21,648 B 1579 16605 246.58 073 07670

-]




~ Table C6.2 Sediment Yicld Resuits at Munda Dam Site

Annual Water | Sediment Sediment
- Flow Yield Yield " Yield
. Year m*/sec - Q/CA - ton/d towkm’
1956 236.76 | . 0.017 0.844 | 308
1957 22025 0.016 0.864 315
1958 293.24 0.021 0.775 283
1959 | 302.24 0.022 ~0.765 279
1960 297.66 | - 0.022 0.770 281
1961 211.32 0015 | 0875 o319
1962 | 143.68 So0o01 | 00957 349
1963 | - 20223 . | - 0.015 - 0.886 © 323
1964 |  219.01 0016 | 0865 316
1965 274.54 - | 0020 0798 | - 291
- 1966 22764 | - 0.017 0.855 312
1967 | 22419 |  0.016 0.859 314
1968 225.75 0017 0.857 313
1969 | - 273.57 0020 | 0199 | 292
1970 | 19678 } . 0014 - | 0892 | 326
197t | 17795 0.013 0915 | 34
1972 | 24429 | 0018 | 0835 | 305 .
1973 260.72 - 0.019 0.815 - 297
1974 | 16747 | 0012 | 0928 |. 339
1975 | 25659 | 0019 | 0820 299
1976 | 24483 | 0018 | 0834 | 304
1977 | 18018 | 0.013 0912 | 333
1978 .1 21811 | 0016 § - 0.866 316
1979 | 197.18 |  0.014 . 0.892 326
1980 | 20814 | 0015 | 0879 320
1981 $228.96 - 0.017 03853 | 311
1982 | 13371 .} 0010 | - 0969 .| 354
1983 198.47 | 0015 | 0890 © 325
1984 | 211.10 | G015 0875 319
1985 | 146.60 0011 | 0953 ¢ 348
1986 | 20240 0.015 - 0.886 323
1987 | 23171 [ 0017 | 0850 - | - 310
1988 | 23847 | 0017 | 03842 307
1989 19242 0014 | - 0898 o328
1990 | 28052 | 0021 | 0791 289
1991 | 3424 |- 0.025 0.716 . 261
1992 | 24926 | 0018 | 0829 | o 302
1993 | 22735 | 0017 0855 | 312
1994 | - 286.01 0.021 0784 | 286
1995 | 27795 0.020 0794 | 290
1996 | 220.21 0016 - | - 0864 | 315
Average| 22858 0.017 - 0852 | 300

I CT28



Table C6.3-1 Scdi:menl Accumulation at Munda Dan, Case 505

Start  Reseqvoir Capacity Trap 10 Year 10 year Unit Unit 10 year Sediment Cumulative Remaining Periods
Capacity  Inflow  Efficiency  Suspended Bed Load Weight Weight  Tolal  Trapped  Sediment  Reseqvoir
’ Ratio  (Brune Method) Sediment Suspended  Bed  Sedimest ' Trapped Capaceily

(Yeat) (10°mY)} (%) - (%) (1000 (10%0n) _ (m))__ (ym) (10w  (0'm})  (10wn)  (10w’)  (Yean)
1.00 69000  9.57 84.75 4245 8.50 0.952 1.76 48.06 40.73 40.73 649.27 1000
11.00  649.27 - 9.01 " 84.13 4245 850 L1105 1.76 4323 3637 71.10 61290  20.00
2100 61290 850 83.51 . 4245 850 - 1148 - 176 4182 3493 112.03 51197 3000
31.00 57797 802 82.86 4245 8.50 1.174 176 4099 3396 14599 54401 4000
4100 54401 7.55 82.17 4245 . 8.50 1193 - 176 4040 3320 179.19 510.81 50.00
5100 51081 7.09 81.42 42.45 850 1.209 1.76 39.95 3253 2i1.7% 47829  60.00
61.00 47829 . 6.64 80.61 42.45 8.50 1.222 1.76 39.58 3N 243162 44638  70.00
71.00 44638 619 79.73 42.45 8.50 1.232 1.76 3927 34 27493 41507  30.0
81.00 41507 . 576 18.11 4245 850 1242 1.76 3001 30.73 305.66 33434 920,00
91.0¢ 33434 533 770 42.45 850 1250 1.76 38.78 3013 33579 35421  100.00
101.00  354.21 491 76.52 - 4245 8.50 1.258 1.76 38.58 29.52 . 365.31 32469  110.00
111.00 32469 450 75.21 4245 . 8.50 1265 . 176 . 3839 2887 39419 29581  120.00
121.00 29581 410 73.713 42.45 8.50 121 1.76 3828 28.19 42237 26763 13000
131.00 267.63 . 391 7207 42.45 8.50 1217 1.76 3z.08 27.44 449.81 240.19  140.00
141.00 24019 333 70.18 42.45 8.50 1282 176 3794 26.62 476.43 21357 15000
151,00 213.57 296 68.01 - 42.45 8.50 1.287 1.76 37.81 251 502.15 187.85  160.00
161.00 187.85 - 261 65.52 4245 850 - 1292 176 . 3169 2469 - 526.84 163.16  170.00
171.00 163.16 - 220 . 6262 42.45 850 1296 176 - 3758 - 2353 550.37 13963  180.00
181.00 13963 . 194 59.23 4245 8.50 1.301 1.76 3747 22.19 57256 117.44  190.00
191.00 11744 163 5525 - 4245 8.50 1304 1.76 37.37 20.65 593.21 96,79 . 200.00
20100 9679 - 134 50.55 4245 8.50 1.308 176~ 3128 18.84 612.06 7194 21000
21100 7794 108 45,05 4245 8.50 1312 176 3719 16.75 623.81 61.19  220.00
22100 6119 085 3869 - 4245 = 850 1315 - L76 - 3710 14.36 643.17 4683 230.00
231.00 4683 . 045 - 31.62 © 4245 850 . 1319 1.76 37.02 1171 65487 . - 3513 24000
24100 3513 . 049 T 2425 42,45 850 - 1322 176 . 3695 - 896 663.83 26,17 | 25000
25100 2617 0.36 C 1134 L4245 850 - 1325 - 176 36.88 6.39 670.22 19.78 260,00
261.00 1978 0.27 TILTE o 4245 850 . 1328 1.76 36.81 431 674.54 1546 27000
271.00 - 15.46 0. 1.73 - 42.45 850 - 1330 1.76 36.74 2.84 677.37 1263 - 28000
281.00 1263 018 . 516 4245 850 1333 176 36.67 1.89 679.27 1073 290.00
291,00 - 1073 - 015 - 357 4245 8.50 1336 176 3661 131 68057 . - 9.43 300.00
30100 943 - 013 . 257 42.45 850 . 1338 176 . 3655 0.94 68152 : - 848 310.00
31100 848 | 012 1,93 4245 850 1341 176 3650 070 ° 68222 778 32000
32100 778 0.11 o 150 4245 - 850 . 1343 1.76 36.44 055 . 68276 S 724 33000
33100 = 7.24 0.10 119 4245 850 1345 L76 . 3639 043 68320 . 6380 340.00
34100 630 009 097 . 4245 850 1347 176 3634 035 683.55 6.45 - 350.00
35100 645 009 . 081 4245 ° 850 - 1350 . 176 36.29 0.29 683.85 - 6.15 360.00
361.00 . 6.15 0. 0.69 . 4245 8.50 1352 176« 36.24 0.25 684.10 5.90 370.00
311.00 590 0.03 0.59 4245 8350 1354 . 176 0 3619 - 021 68431 - 5.69 380.00
38100 5.69 008 - 0.52 4245 - 850 135  L76 3614 0.19 68450 550 350.00
391.00 3550 0.08 0.45 . 4245 850 1358 1.76 ~ 3610 - 016 68466 - 534 400.00
401.00 -~ 534 0.07 0.40 4245 850 | 1.359 1.76 3606 . 015 ' 684.81 © 549 410.00
411.00 = 519 0.07 0.36 4245 .. 8.50 1361 . 176 © 3601 013 684.94 5.06 420.00
421.00 506 0.07 033 4245 . 830 1363 1.76 3597 012 - 68505 - - 495 430.00
431.00 495 0.07 029 4245 850 . 1365 1.76 3593 0.1 685.16 4.34 440.00
441.00 484 0.07 L0027 - - 4245 - 850 1367 1.76 3589 010 .. 685256 4.74 450.00
45100 474 0.07 025 o 4245 850 . 1368 176 35.86 009 - 68534 466 460.00
461.00  4.66 006 - 02} - 4245 850 1370 1.76 35.82 0.08 685.43 4.57 - 47000
471.00 457 006 021 - 4245 850 131 176 3578 008 - 68550 - 450  480.00
481.00 © 4.50 006 020 - 4245 850 | 13713 - 176 - 3575 - 007 685.57 4.43 . 490.00

0.06 0.08 " 4245 - 8.50 1375 176 35.71 0.06 685.64 4.36 500.00

491.00 443




Table C6.3-2 Sediment Accumulation at Munda Dam, Case 530

10 Year 10 year

Stat  Reservoir  Capacity Trap Uit Unit 10year Sediment Cumulative Remalsing Perieds
Cazpacity  [aflow Eifidency  Suspended BedlLoad Weight  Weight Total Trapped  Sediment ~ Reservoir
Ratio  (Brune Method) Sedinsent Suspendéd  Bed  Sediment | Trapped Capacity

(Yea) (10'm}) (%) (%) (10°00) (10°ten) (Um)  (Um) (6% (10°m%)  (10'rem)  (10°m’)  (Year)
100 1,070 1484 - 3864 4245 - 850 0932 - 176 4306 4260 42.60 1,027 10.00
1100 1,027 . 1425 8832 4245 850 1105 176 - 4323 3818 . 8019 989 2000
2100 989 - 1372 38.02 4245  BSO 1.148 176 4182 3681 117.60 952 30.00
3100 952 1321 811 4245 850 1174 176 4099 3595 153.55 916 40,00
4100 - 916 1271 87.39 4245 850 1.193 1.76 =~ 4040 - 3530 188.85 - 881 50.00
51.00 881 1222 87.05 4245 . 850 1.209 176 3995 3477 223.63 846 . 60.00
6100 846 11.74 86.69 4245 850 1222 176 3958 3431 257,94 812 70.00
7100 812 11.27 86.32 4245 850 1232 - 176 3927 3380 20184 . 718 80.00
8100 778 1080 - 8592 - 4245 850 1242 176 390t - 3352 32536 . - 745 90.00
91.00 . 745 10.33 8551 ' - 4245 8.50 1.250 176 3878 3316 358.52 m 100.00
16100 ~ 711~ 9.87 8506 - 4245 850 1258 - 176 3858 3281 39133 - 679 - 11000
11100 679 942 8458 - 4245 - 850 1265 - 176 - 3839 3247 . 42381 646 120.00
12100 646 897 | 8408 . 4245 8.50 1.271 176 383 3214 45595 614 130,00
131.00 614 - 852 8353 4245 8.50 1.277 176 - 3808 3181 - 48175 - 582 140.00
141.00 582 8.08 $2.94 4245 850 1282 176 37.94 3147 - 51922 " 551 150.00
15100 . 551 . 764 . 8231 T 4245 | 850  1.287 176 3781  3L12 - 55034 520 - 16000
161.00 - 520 - 7121 - 81.63 4245 . 850 1202 - 076 : 376% 3076 581.10 489 17000
171.00 - 489 6.78 80.89 42.45 8.50 1.296 176 . 3158 0 3039 61150 - . 459 . 130.00
18100 459 636 $0.08 4245 - . 8.50 1301 - 176 3747 - 3001 - - 64150 - 428 190.00
191.00 428 594 7919 . . 4245 850 1304 - L76  37.37 0 2960 671.10 - 399 20000
201.00 . 399 553 78.22 4245 850 - 1308 176 3728 - 29.16 70026 . 370 210.00
21100 370 513 7715 4245 850 1312 L76 3119 2869 72895 . 341 220.00
22100 341 - 473 7506 4245 850 - 1315  L76  37.10 2818 757.13 313 . 230,00
23100 313 404 7463 . 4245 850 - 1319 176 . 3702 . 2163 - - 78476 - - 285 - 240.00
24100 & 385 . 396 73,14 4245 . 8.50 1322 - L76 - 3695 7 2702 81178 - 258 . 250,00
25100 258 3.58 71.45 L4245 ' 8.50 1325 176 3688 2635 . 83813 . 232 - 260.00
26100 232 in 69.54 4245 . 8.50 1.328 176 3681 . 2559 . BG373 . 206 . 270.00
27100 - 206 2.86 6735 . 4245 850 . 1330 - . 176 36M - 2474 - 8B8.47: 182 280,00
28100 182 252 . 6483 | - 4245 . 850 - 1333 176 - 3667 2378 91225 . 158 290,00
29100 158 219 © 1 6190 - 4245 850 - 1336 176 - 3661 2266 934.91 135 300.00
30100 . 135 187 5849. 4245 - 850 1338 176 3655 0 2138 - 95629 0 114 . 310.00
31100 114 . 158 5448 4245 850 - 1341 176 3650  19.38 976.17 . - 94 . 320,00
32100 94 U130 07 4978 . 4245 0 850 . 1.343 176 © 3644 - 18.14 99431 - 76 330.00
33100 .76 - . 105 4428 1. 4245 8.50 1345 176 . 3639 - 1611 101043 .5 60 - 34000
34100 . 60 . 083 3798 - 4245 - 850 1347 176 3634 1330 102423 45 35000
35100 46 0.64 3102 4245 . 850 1350 176 3629 0 1125 1035.48 35 360.00
36100 . 35 0.48 2381 4245 - 8.50 1352 176 3624 . 8.63 1044.11 26 370.00
37100 26 0.36 1711 - 4245 © 850 - 1354 - L76 3619 619 . 105030 20 - 38000
38100 20 027 - 1164 . 4245 850 - 1356 176 - 36.14 421 - 105451 . 15 - 39000
39100 1S 021 - 175 4245 - 850 1358 176 . 36.10 280 105731 -~ . 13 - 400.00
40100 - 13 - 048 522 4245 830 1.359 176 . 3606 - 188 105919 < 11 - 41000
411.00 11 015 . 363 4245 8BS0 - 1361 - L76 - 3601 131 106050 - - 10 - 42000
42100 ~ 10 043 263 4245 - 850 1.363 176 . 3597 . 095 1061.44 -9 43000
43100 9 012 - - 198 4245 . 8.50 1365 © L76 3593 - 071 106215 - 8 . 44000
44100 8 0.11 T 153 4245 . 8.50 1367 176 3589 055 106270 7 450.00
45100 7 010 1.23 - 4245 . 850 1368 176 - 3586 044 - 106304 . 7 - 46000
46100 . 7 - 010 . 100 4245 850 1370 176 3582 036 : 106350 6 - 470.00
47100 6 - 009 - 083 . 4245 . 850 1371 - 176 . 3578 . 030 - 106380 - 6 480.00
48100 -6 - 009 . 071 . 4245 0 850 1373 .. 176 - 3575 - 025 106405 -~ 6 . 49000
491.00 - 6 .50 1375 176 3571 6 '

008

061

0.22

_500.00

42.45

1064.27 -




Table €6.3-3 Scdiment Accuminlation af Munda Dam, Case.SSS

Stan Reservoir Capacity Trap 10Year 10 year Unit Unit 10year Sediment Cumulative Remsining Periods
Capacity  Inflow Efficiency  Suspended Bed Lead Weight  Weight  Toml  Trapped  Sediment  Resesvoir '
Ratio  (Brune Method) Sedimeot Suspended Bed  Sediment Trapped Capacily

(Yea) (16 (%) (%) (10°108) _ (10%ten) (e’ () (¢'mY) (0'm%  (10t0n)  (1¢°mY  (Year)
100 1,600 - 2220 - 9138 4245 850 0982 176 4806 4392 43.92 1,026 10.00
100 1,026 1424 - 3831 4245 350 1105 176 4323 3318 82.10 938 . 20.00
2100 - 988 1371 88.01 4245 850 1148 176 4182 3681 118.90 951 - 3000
3100 951 1320 8790 4245 850 1174 176 4099 3595 15483 915 40.00
4100 915 - 1270 8738 - - 4245 850 1193 176 4040 3530 190.15 830 50.00
5100 880 1221 87.04 4245 - 850 1209 176 3995 3477 22492 845 60.00
6100 845 11.72 8668 4245 850 1222 176 3958 3431 259.22 811 70.00
7100 - 811 11.25 8631 4245 850 1232 176 3927 3390 29312 . M 30.00
81.00 77 10.78 85.91 4245 850 1242 L76 3901 3351 0 32663 743 90.00
91006 - 743 - 1031 8549 4245 . 850 1250 176 3878 3315 35979 710 . 100.00
101.00 710 - 985 - 8504 4245 850 - 1258 - 176 3858 3281 - 39259 677 - 11000
11100 . 677 - 940 8456 < 4245 - 850 1265 176~ 3839 3247 425.06 645 120.00
12100 645 895 - 8406 - 4245 850 - 1271 176 3823 3213 457.19 613 130.00
1300 - 613 850 . 8351 4245 850 12717 176 3308 3180 488.99 581 14000
14100 S81 ° 806 8292 4245 850 1282 176 . 3794 3146 52045 | 550 - 15000
1500 550 7.62 8229 - 4245 850 1287 176 ~ 37831 3L11 551.56 518 . 160.00
161.00 SI8 . 719 . - BL60 .. 4245 850 1292 . 176 3169 3075 58231 488 170.00
170.00 - 438 677 8086 - 4245 850 1296 © 1.76 3158 3038 61269 - 457 180.00
181.00 457 - 634 8005 | 4245 - 850 1301 1.76 3147 2999 64269 . 427 190.00
i91.00 427 593 - 7916 . 4245 850 (1304 176 3737 . 2958 - 67227 398 - 200.00
201.00 398 552 7318 - 4245 850 1308 176 3728 2914 - 70141 369 . 21000
211.00 369 511 7110 - 4245 850 1312 176 3119 2867 730.08 340 22000
22100 . 340 - 472 7591 4245 850 - 1315 176 3710 2816 75825 . 312 - 230.00
231.00 - 312 - 433 . 7457 4245 850 1319 176 3702 2161 . 78586 . 284 . 24000
241.00 234 394 - 7307 4245 - 850 1322 176 3695 2700 812.86 257 250.00
250.00 257 357 7138 - 4245 - 850 1325 176 3688 2632 0 83918 - 231 . 260.00
_ 261.00 = 231 320 6946 . 4245 850 1328 176 3681 2556 864.74 205 270.00
,_% “|2mb0 205 - 285 - 6126 42.45 850 . 1330 176 3674 . 2471 88945 . . 181 - 280.00
E 23100 181 - 250 - 6472 . 4245 850 1333 176 3667 - B3M 913.19 - 157 . 29G.00
' 20100 157 . 218 6198 4245 - 850 1336 176 3661 2262 . 93531 - - 134 - 300.00
30000 134 - 186 - 5834 . 4245 850 1338 1.76 .~ 3655 2132 - 957.13 113 0 310,00
31100 113 . 157 . 5430 4245 - 850 1341 176 3650 1982 - 97695 ' .- 93 32000
32100 93 129 49.57 4245 350 1343 - 176 . 3644 1806 - 99501 © - 75 330.00
33100 75 104 7 4404 4245 850 1345 - 176 3639 1603 . 101104 - 59 . 34000
34160 59 . 082 - 3171 F 4245 - 850 1347 176 3634 1370 102474 © 45 35000
35100 45 063 - 3072 4245 . 850 1350 176 - 3629 | 1115 . 103589 34 360.00
36100 34 047 - 2352 . 4245 850 1352 176 - 3624 - 852 . 104441 S22 - 37000
AHO0 - 26 036 1685 - 4245 850 1354 176 - 3619 - 610  1050.51 C 19 380.00
38100 . 19 027 - 1145 - 4245 850 1356 176 3614 414 105465 15 390.00
39100 - 15 . 021 762 . 4245 850 1358 176 3610 275 105740 . 13 400.00
401.00 B3 017 - 514 4245 7 850 1.359 176 3606 185 - - 1059.25 - 11 _410.00
41100 11 . 015 0 338 - 4245 850 1361 176 - 3601 1.29 1060.54 9 420.00
42100 9 013 - 260 - - 4245 . 850 1363 . 176 - 3597 - 093 - 1061.48 9 430.00
43100 9 012 195 4245 850 1365 176 - 3593 070 . 106218 8 44000
4100 8 - O1f | 152 "1 4245 - 850 1367 176 3589 - 055 - 106272 7 450.00
45100 7 0.10 S 0 4245 850 1368 0 176 - 3586 0 0.4 106316 7 - 460.00
461.00 .7 000 - 089 7 4245 850 - 10 176 3582 0 036 106352 6 - 470.00
47100 . 6 - 008 . 083 4245 $30 1371176 3578 030 106381 6 . 480.00
48100 6 ~ 009 - 070 4245 © 850 . 1373 176 3575 025 106406 . 6 490.00
6 008 0 060 - 4245 - 850 - 1315 176 © 3571 022 106428 . 6 . 500.00

491.00

Scm




Table C6.3-4 Sediment Accumulation at Munﬂa Dam, Casc 580

Stat Reservolr Capacity - Trap 10 Year 10 year Unit Usit . 10year Sediment Cumulative Remaining Periods
Capacity  Inftow Efficiency  Suspended Bedload Weight Weight . Totsl  Trepped & Sediment  Reservoir
: Ratio  (Brunc Meibod) Sediment Suspeaded  Bed  Sediment Trapped Capacity @%}
Yead) (10'mY) (%) () (10°ton) (10°ton) (V) - (vm%)  (10°w})  (10mY)  (10°ton) _ (10°m’)  (Year) ;
100 2340 3246 93.37 42.45 850 0982 176 4806  44.88 4488 2205 10.00
1100 2295 3184 9328 4245 850 1105 176 4323 4033 8521 . 2255 2000
2100 2,255 3128 . 9320 4245 850 1148 176 4182 3898 12418 - 2216 3000
3100 2216 304 0 9112 4245 8.50 L1174 176 4099 - 3817 . 16235 2,178 . 4000
4100 2178 3021 93.03 42.45 8.50 1193 176 . 4040 3758 199.93 - 2,140 5000
5100 2,140 2969 - 9295 . 4245 8.50 1208 176 3995 3713 237.06 2,103  60.00
6100 2,103 2918 9286 4245 850 1222 . 176 3958 3675 273.82 2066 7000
7100 2056 2867 9277 - 4245 8.50 1232 176 3927 - 3644 . 31025 2,030 2000
8100 2,030 . 28.16 9268 4245 8.50 1242 176 3901 3616 . 34641 1994 90.00
9100 1,994  27.66 . 9259 - 4245 8.50 1250 © 176 3878 3591 33232 1,958 100.00
101.00 1,958 . 2716 - 9250 4245 8.50 1258 176 - 2858 - 3568 418.00 1,922 110.00
111.00 1,922 2667 . 9240 . 4245 8.50 1265 176 - 3839 3548 45348 1,887 12000
12100 1,887 - 2617 . 9230 - 4245 850 1271 176 0 3823 . 3529 . 48876 . 1851 13000
131.00 1,851 - 2568 - - 9220 4245 - 8350 1277 176 3808 . 3511 . 52387 1,816 - 140.00
141.00 1,816 2520 - 9210 " 4245 850 1282 176 - 3794 . 3494 .. 55381 1,781  150.00
151.00 - 1,781 2471 91.99 - 4245 850 - 1287 176 3181 3478 593.59 1,746 160.00
161.00 1,746 . 24.23 91.88 4245 850 1292 176 3769 3463 - 62821 1,712 170.00
17100 1712 2395 9177 - 4245 . 850 1296 176 . 3158 . 3448 66270 1677  180.00
181.00 1677 = 2327 9165 4245 850 - 1301 - L76 3747 3434 0 697.04 1,643 - 150.00
191.00 . 1,643 2279 91.53 4245 - 850 1304 176 . 3737 3421 731.24 1,669 200.00
201.00 © 1,609 - 2232 9141 4245 . 850 1308 L76 3728 3407 . 76532 1,575 = 21000
211.00 1,575 2185 9128 4245 850 1312 - L76 - 3719 3395 - 799.26 1,541 220,00
2200 1,541 2138 - 9115 4245 850 1315 176 3710 . 3382 83308 1,507  230.00
23100 1,507 2091 . SLO1 4245 . 850 1319 176 - 3202 3370 - 86678 - 1,473 ' 240.00
24100 1473 . 2044 . 9087 . 4245 850 - 1322 176 3695 3358 900.36 1,440 25000
25100 - 1,440 1997 - 9073 4245 850 1325 . 176 - 3688 0 3346 - 93381 . 1406 260.00
26100 1,406 19.5% - 9057 - 4245 850 1328 1176 . 3681 - 3334 967.15 1,373 - 27000
271.00 1313 1905 9042 4245 8.50 1330 176 - 3674 3322 - 100037 1340 . 28000
28100 1,340 - 18.59 90.26 42.45 8.50 1333 196 3667 0 3310 . 103347 - 1,307 29000
201.00 1307 1813 . 90.09 4245 850 1336 176 . 3661 3298 . 1066.45 1,274 . 300.00
301.00 1,224 1767 - 8991 42.45 850 . 1338 176 - 3655 3287 - 1099.32 | 1,241  310.00
31.00 1,241 2 12.21 £9.73 4245 850 - 1341 176 © 3650 3275 . 113206 1,208 - 32000
32100 1,208 . 1676 . 8254 - 4245 850 . 1343 176 3644 3263 1164.69 1,175 330,00
331,00 1,175 - 1631 8934 - 4245 - 850 1345 176 3639 0 3251 © 119720 1,143 . 340.00
341.00 1,143 1585 . 89.14 . 4245 850 1347 176 3634 3239 1229.59 1,110~ 350,00
35100 1,110 - 1541 . 8892 4245 . B850 . 1350 ¢ L76  3629 . 3227 126186 . 1,078 - 360.00
361.00 1078 1496 - 8870 4245 © 8BS0 . 1352 1476 3624 3214 1294.00 1,046 370.00
37100 - 1,046 - 14.51 8847 . 4245 8350 1354 - 176 - 3619 3202 132601 1,014 330.00
38L00 1,014 1407 - 8822 . 4245 8.50 1356 . 1.76 = 3614 - 3189 1357.90 982 . 39%0.00
391.00 982 13.63 £7.96 4245 . 850 1358 176 - 3610 3175 - 138065 - 950  400.00
401.00 950 - 1318 8169 - .- 4245 850 - 1359 176 3606 = 3162 . 142127 - 919 ~ 410.00
41100 919 1275 - 8741 © 4245 850 1361 176 . 3601 3148 . 145275 . 887 42000
42100 - 887 - 1231 - 81t - 4245 850 . 1363 . L76 . 3597 . 3134 - 148409 - 856 43000
431.00 85 - 1187 £6.79 4245 850 1365 176 3593 . 3L19 - 151528 , 825 44000
441.00 825 1144 - 8646 4245 - 8.50 1367 - 176 - 3589 . 3103 . 154631 .- 794 45000
45100 794 . 1101 . 8611 - . 4245 - 850 - 1368 - 176 © 3586 3088 | 1572.19 . 763 45000
461.00 763 1058 - - 8574 . 4245 - RS0 . 1370 - 176 . 3582 o 3071 . 160790 | 732 . 47000
47100 732 1046 . 8534 . 4245 - BS50 . 137 176 3578 3054 . 1638.43 . 702 - 480.00
481.00 © 702 973 ' 8492 . . 4245 850 1373 176 3575 3036 . 166379 671 - 49000
401.00 671 931 - 8447 4245 850 1375 176 3571 3017 1698.96 641 - 500.00
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