;1.3 Dischargé_ _-: o



Table 1.15 ANNUAL MAXIMUM DISCHARGE AT SIMONGAN WEIR

Data | Head | Center Portion Side Portion - Discharge
Year | Date | max. H|h=H-56| - QI (m3/s) Qi) | Q=Q1+Q2
e L @ | m) - |=157%64.6m*hnLS| =1.8410. 4m*hnL5 _3f)
1961 79] . 23 3538 653 419
1962 73| 17 224.8 41.5 - 266
1963 94| 38 751.3 138.7 © 890
1964 69§ 13 150.3 271 118
1965 74) 138 244.9 as2| - 290
1966 x| fvx x x T x
1967 _'x LU x X X 'x
1968 66[ - L0 - 1014 18.7 - 120
1969 71| 1S 1863 344 221
1970 70( 14 168.0 310 199
1971 70| 0 14 168.0 31.0 199
1972 69| 113 150.3 277 178
1973 691 13 150.3 277 178
1974 - 78| - 22 331.0 61.1 1392
1975 69| 13 1503 217 178
1976 19{ 23 353.8 653 419
1977 750 19 265.6 490 +315
1978 15 1.9 2656 - 49.0 315
1979 72] 16 - 205.3 37.0| 243
1980 67| 11 1170 S 216 - 139
1981 81| 25 400.9 74.0 475
1982 77] 2.1 308.6 57.0 - 366
1983 741 .18 2449 452 1290
1984 73 1.7 224.8 415 2
1985 82 2.6 4252 85|
1986 . 74 1.8 244.9 4521
1987 | Dec21{ 7.70| 2.1 | 3086 - 570
1988 | Mar25] - 7.80 22 3310 61.1
1989 | Feb.05 | 7.60| = 2.0 £ 286.9 52,9
1990 | Jan26 | = 9.40 3.8 751.3 138.7
1991 [ Jan09 |- 825 27 437.5 80.8
1992 { Jan09 | - 8.05 2.5 388.9 S 718
1993 | Jan30 |- 910} . 3.5 664.1 122.6 |
1994 | Mardl| = 750) 19 12656 S 490
1995 | Nov2o |- 7651 2.1 297.7 5490
1996_| Dec.02 '--7;90 23 - 353.8 653 |

' Note : Max H means annual maxnmum water lcvel by watchmg at site.” "
- Water level data were glven by RAN'I‘ING DINAS (DOLOG PENGGARON)
Gatcs at s:de poruons are closed even at ﬂood time.




.- Table 1.16 ' PROBABLE PEAK DISCHARGE AT SIMONGAN

—

Retuﬁx Peréod Gmnﬁel \’ariabie

Probable Discharge (in3/s)

Y

- N=36 (1961-1996)

- N=30 (1961-1990)

_ T{yecar)
C 2
3
_.5
8
10
L0
30
40
50
.80
|
150

- 200

- 0.36651

437574 S |
4.60015 } 07

0.90273
1.49994
2.01342
225037
2.97020

39883 |
3.38429
3.67625
3.90194

4.08596

5.00730

520581

. Up-dated -
. 330

416
£512
595
. 633

Z IR

by Feasibilty Stedy in 1993
: - 350

. 520

630

-~ Note: X =Xo+ Y¥(i/a)

C X =271.20 1/a'=16().60



Table 1.17 PROBABLE PEAK DISCHARGE AND DESIGN DISCHARGE

Retum Period

Design Storm

Peak  Total
mmv/hr  mm/day

Area
Red:u;tion
Factor

( by Storage Function Method)
Peak Discharge at Simongan '

Probable Discharge
m3/s

After Dam Control
“m3fs

R T

50 .

5

25

705 1807
. 836 2143
100.1 = 256.7
1124 - 2882

- 0.667
- 0.697
0.723
10.738

. 512
633
. T8s
- 898

399
. 493
612
700

100

1246 -

3194

0.750

Co L010) -

788
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Table 1.20X1/3) 5-DAYS DISCHARGE AT PANJANGAN IN GARANG RIVER

by Tenk Model { A=192.6 km2 ) : ' Unit: m¥/s
Year 1-5 510 §0-15 1520 20-25  25-31}Year 1-5 510 10-15 1520 20:25 2531
1967 ‘ o . ¢ her2 L RPN .
Jan |30217 20746 8392 12358 9472 9883 ) - Jan 20397 23726 65.685 46327 11.007 10.310
| Feb {30350 84102 19676 9312 6770 9.307 Feb[ 7569 6013 7.338 8358 26.087 32360
Mar) 6745 14682 17950 11.106 14289 18566 Mar |19.012 29806 17.643 23143 27.932 28253
Apr [372.578 14250 16.132 12420 15906 26157 Apr12.136  B570 1576 6931 1015 6857
May | 9969 7.141 15138 6989 6313 5682 ° Msy| 6516 15651 ILI31 7753 6618 6014
hun| $484 5248 S047 4850 4658 4469 - hun| 5657 5465 5268 5015 4886 4945
Julf 4281 4093 3909 31729 13553 3364 Jl] 4742 4442 4259 4080 3901 3716 . N
Augl 3174 3003 2835 2670 2509 12336 Avgl 3527 3356 3089 3025 2861 2692
Sepf 2.158 1993 1832 1673 1519 1367 Sep| 2514 2350 2189 2031 1877 1725
Oct] 1222 1081 1005 1241 0973 0946 *° Oct] 1580 1453 1414 1388 1362 1334

. Nov|] 0940 0933 5733 1720 0988 4.192 Nov| 1308 1287 4988 11525 35059 3613

" Dec] 4033 9637 25054 11750 1462 11417 “Dec| 6942 2945 4826 3431 11871 10380

1968 : . ) N (T2 . : o
Jan [13.014 28203 27247 21647 43.111 16958 lan| 6710 42.657 35171 29428 8445 4998
CFeb| 7852 12068 6758 18061 26394 14315 | - Feb] 9962 15916 10391 5761 4467 3973
CMar] 8218 5406 5587 8289 17273 40455]  Mar| 6379 10960 9205 2931 11778 9.618

O Apr149.662 50.193 12233 7807 5701 5181 T Ape[ 6731 6205 4979 15312 6312 nan
May| 7.337 5330 16473 10.146 6918 9626 May| 5683 4579 5882 10438 9520 7.519
Jon| 9024 6173 13542 9860 16657 12693 | © Jun| 5837 6014 7123 4635 4651 4063
o] 7222 5912 1110 8724 9399 8932 - Jub| 3721 3549 24349 7157 4274 343
CAug| 6009 7638 5311 7881 6366 6529 Avgl 3244 3075 2909 2746 2587 2826
Sep| 4535 4293 44l 5802 6.159 4275 | . Sep| 3736 2868 2820 2581 5453 3356
Oct] 3905 3779 3642 3439 3251 3627[  Oaf| 2427 16235 4370 37 31047 13512
Nov| 5915 13.037 6813 4446 7127 7503 Nov |17.673 16731 27189 10407 5602 53826
Dec| 8735 5.M48 6.074 9226 38200 124661 -~ Dec| 9285 15931 [0.964 16231 7.164 10125

1969 R N 17T NP SR

© Jan| 6445 11996 10.636 25478 32387 17.748 Jaa] 9631 6288 42923 42462 155713 11128
Feb [27.512 15574 13276 54026 51037 24727 . Feb[1587) 9651 8633 11705 18262 10.824
Mar [33.866 15371 13.134 33354 37.036 50550 | . Mar 154358 2676 20155 40.081 43457 16.588
Apr [80.459 21614 42585 20174 53628 20367 | . Apc |13.483 31876 20748 9421 7224 10493 oo
May [11.654 9056 9481 7847 753 1267 May HO7H4 24309 10370 7659 6332 6034 s ) g’}
Jun]| 7003 18622 7956 6731 6470 6245] - Jun) 5822 5613 5410 5239 5074 4903 ) : ' S
Lhif 6020 6722 5955 6320 631 5257 Tl 4733 4541 S4I1 4361 4038 4037
CAug| 5026 4817 4613 4413 4217 4007] . Avg] 3858 3677 4588 3479 3437 4231
Sep 3793 3596 3403 3214 3243 295 Sep| 4430 7949 5113 3263 2091 2313
Oct{ 5196 7043 3291 2722 6712 S591| - Oct{ 4191 11946 23456 9614 17621 6028
Nov| 8009 12245 10825 5086 4025 3628 ~ Nov| 5820 440 3860 3108 14790 10.845
Dec| 2971 15981 6072 24911 21053 14484 | Des] 4941 9223 12710 28855 20.569 15.039

1970 e c copers | e oo

© lan] 7922 8715 2537 15698 32799 14152| 0 Jan{13338 7380 5741 11922 31355 15800
Feb 116910 11902 10937 22832 6503 9413 | | Feb (1632 1501 11635 14843 10501 1567
Mar| 8222 16741 21480 20802 24.527 14985 ©° Mar| 9610 32423 15858 17491 16.086 34963
CApr|19.788 15642 11331 9421 23614 11621 ) . Apr|17.954 12525 2287 18173 16469 22314

© May| 7.868 13365 8143 12252 13907 9230 [ © May|10423 18617 9008 33589 8512 12088
“Jua |17.735 7876 6240 9712 8662 6853 ) ¢ Jun] 7102 6071 5865 5682 5447 5764
CJul] se13 5393 5085 10907 12567 10077 ) | Jub| 5495 5016 4218 4628 4435 a2 ¢
SAug| 5995 4879 4675 4475 4380 4010 [ Avi| 4028 38M 3661 33508 3247 3sd9|
© Sep| 3855 677 9300 5432 4200 33537 ) 7 Sep| 5345 5647 16070 SBIB 4961 5645
Oct| 3701 3428 3118 2941 14030 - 4032 [ - Oal 5338 8161 9652 4600 4548 .10.506

Nov| 9.003 10,030 7285 11327 16707 14332 :i Nov {11075  7.481 10943 20063 16.700 22252

- Dec |19982 65348 17448 1045 18770 41304 | - Dec 21029 8797 6373 7426 14468 9710
- — A— - “hers - : ™ ; 3

970 . R R ;
~ Jan|19.791 20875 26203 48728 21626 62317 ] .7 Jan [40029 30030 23932 16529 95741 33956
Feb [18267 26393 37750 17.895 27.865 323505 [ . Feb |iS.048 15604 13591 18595 38903 27.148
Mar [22.004 25461 37.930 14267 12949 (835437 . Mar 38088 23533 55371 44809 20438 11117
Ape[2418) 21450 31522 26411 20009 10711 | o Apr| 9690 2433 1620 7892 a1 7918
May 10913 30705 16231 994 8122 7.857] . May| 7021 6860 6687 6450 6236 6005
© Jun]10809 28052 13164 8737 15680 124640 ©  Jun| 5777 5817 6735 3391 5171 49P
S Bl 8324 2430 2097 6817 6383 6330 ¢ Jul| 4787 4596 4409 4226 4047 3851
Avg| 6079 5853 5632 5415 5203 4976 : Aug| 3680 3305 3324 3066 3002 2901
C Sep| 434 4693 4439 6491 4557 4041 | o Sep| 2747 2577 2410 2347 2087 1931
. Ocl| 8146 5203 8580 8443 10237 - 8387| . - Oct| 1780 1933 L1594 2175 1627 1406

Nov| 4391 6926 10858 21.747 19259 8602 | . Nov| 1.566 1526 1846 14166 11475 8936

Dec |15054 11578 14420 9405 9548 7364 ° Ddec| 3966 7485 13560 6660 4870 4413



Table 1.20(2/3) 5-DAYS DISCHARGE AT PANJANGAN IN GARANG RIVER

by Tank Model ( A=192.6 km2 ), : o st m¥s

foiad

Year 1-5 510 10-15 1520 2025 25-31|Vear 1-5 510 1035 1520 2025 2531
1997 _ : 1922 T . :
S Ja] 9386 742 7306 29.846 15707 19312  Jan] 4068 8193 6012 27796 866 13677
Feb |12.145 13239 6414 5496 6.5%63 40436 T Feb |14241 9736 14363 10275 90148 5535
Mar [29.005 47121 15455 26248 23196 16.121 Mar 122,604 37.975-26.588 24961 15.142 20312
Apr| 2829 6670 10481 2086 17461 8323 © Apr 41051 29939 21369 3638 8363 13983
May| 5810 4881 4701 4522 884 15372 May | 83888 6010 5023 4330 4643 4441
Chn 13023 12316 8561 3520 4490 4311 Jon| 4242 4052 388 3714 3516 3381
Jol] 4130 3952 3777 3605 3437 3257 jl| 3215 3050 2889 2730 23575 2409
Avgl 3076 - 2912 2751 2598 2410 2214 Augl 2241 2090 1941 L1795 1652 1499
S Scp{ 2103 145 1789 1638 1489 1LM6 Sep| 1340 1192 1053 1001 0975 0949
Oct| 1286 E260 1235 1209 1183 1I56| ~ Oct] 0924 0899 0375 0850 0825 0799
Novj 5645 5451 2209 315 1609 1328] - Nov|iesos 2338 LI 1239 0869 0.823
Dec |13.921 8459 4243 4606 8579 29.006| * Dec{ 1075 53598 7451 £805 1930 7285
1973 . : = 93 , : .
o lan [47.722 14487 19036 23221 35694 33829 | Jan|20303 17622 20027 22114 8353 53M
Feb [22.264 30208 33350 MIGI18 19541 11.589 Feb| 9514 7317 4669 9216 4035 8279
C Mz |10075  2.130 11837 18959 33403 23471| - Mar| 8312 6458 18834 5516 3833 3132
T Apr| 8767 12076 8880 6412 5725 5204 | - Apr| 5459 5582 14018 16383 12491 5318
May| 5.084 43880 6372 7308 7091 4969 May [12.331 14733 i8662 9943 7.193 7.017
CUdun| 4569 5080 4469 60M 4561 4948 | 4792 3742 3539 3353 3187 3.0n
T Jl| 4778 4461 7637 4530 3867 3688 - Jul| 2861 2699 2540 2383 2231 2067
©Aug 4078 3616 333 3203 3030 23| Avg)l 102 1752 1606 1462 1322 1T
Sep| 9279 7370 6514 4558 4469 2996 Sep| 1014 0858 0759 0131 0706 0631
Oct] 5219 6698 3470 3761 3.587 2616| - Oa| 7.310 28%0 0896 7252 15301 14830
C Nov] 3922 316 2921 4800 39M C3165| U Nov] 4434 2092 1298 LI 5727 36950
“ Dec) 3873 11862 9222 5768 7692 6249  Dec|16337 4698 4795 2409 1602 3480
1979 : N o e L . : o
Jan | 23404 47.040 33.077 18047 9393 13393 | 7 Jan| 5.387 2378 3630 2831 8815 5662
" Feb|10.522 43138 17050 21880 32775 14208 | - Feb [22870 20025 28346 24439 11082 6397
T Mar| 9501 17370 23338 33669 15225 10723 | Mar [18.045 24483 7305 5647 4399 34N
- Apr[10.589 27756 44436 18063 18335 11263 | TApi[ 3232 3433 5905 4490 3633 3404
May| 9243 15693 12.163 9530 14462 8750 ©° May| 3045 2874 2750 2647 3372 2635
Jen 12924 15616 8750 6770 - 6.184 5967 1 Jun] 2320 2853 7442 3607 2162 2010
. N 57500 5535 6276 3391 5068 4969 ] - Jet| 3618 1960 180 3028 1928 1685
CAng| 4757 5072 4449 T 43254 4063 3859 C Acgl 1514 1502 1402 1192 1056 1568
" Sep| 3649 7 3457 4355 3474 3098 6899 - Sep| 5.640 20467 H.I67 21448 12871 4219
PO 10009 5410 3392 2950 2853 3MI| o Ou (2858 2336 L1770 1616 L909 168

7 Nov| 5566 6141 5302 3018 3008 15938 "Nov| 2101 1911 4747 3638 4.191 10383

Dec| 6330 7260 4007 3168 3480 6803 | - Deci7.618 10438 1LM8 8118 8.505 13.752
: : 1935 : ‘ :

1980 R . , . _ .
* Jan] 2791 7231 19980 M.141 10525 23267 Jan| 6500 4693 3737 2899 2800 2506
 Feb| 9430 17905 15130 14249 13978 9079 ' Feb] 2356 2244 6391 5115 25695 9594
T Mar| 6732 8800 7713 24010 15723 15202 0 Mac] 7991 8062 4518 4301 4998 3706

Apr| 9479 10301 10217 29.126 18018 16135 | = Ape| 3230 3087 3558 9831 14482 6712
May [18.699 10897 - 7.120 5653 5363 22773 May | 3634 2385 2698 2328 2446 2288
Jun| 9046 6147 5201 - 5005 4814 4626 ) 7 Jun| 2431 1989 1850 L7M4 L381 1451
Rl | 4438 4251 4668 3890 3714 6518 ¢ Jul]| 1608 1365 1567 LM49 5027 1683

S Augl 6863 -7.567 14109 5237 3699 33900 0 Avg| 2207 13797 0998 0865 0734 1972
T Sep| 3.492 3009 4718 2974 2686 25M | . Sep| 6607 $338 1661 0329 0686 0640
TU0ct| 2349 2088 2053 7 1904 73290 16340 - Oct] 0613 0589 1013 0822 9.693 9260
- Nov|17408 . 6233 14110 5288 " 8208 22050 | - Nov} 8246 3951 4202 4424 2359 997
- Dec|22.048 23960 11479 7462 52725 17407 | . Doc[2809) 8130 3786 2131 4.805 14546

1981 T PR [ T'T e T
~dan| 9.558 13085 23766 12916 10973 16597 | - Jan| 8.083 10428 19642 38780 20.007 25456

i Feb[27.463 8507 15392 15071 13861 22614 U Feb|15.278 6604 4929 145227 12160 9.508
ToMarf 9426 T8330 11222 6959 5470 5021 | Mar[14.620 70306 13999 19466 13280 12313
CUAprfAR2S T 4649 4477 4308 4043 - 3932 |  Apc|14144 11831 11961 9924 6137 4805
T May] 6859 13889 6700 8002 5951 471} May| 4533 4345 7107 4816 4198 4076
Clun| 37920 2625369273391 6121 943 | 7 Jua| 4548 3991 T6735 11691 10924 6245
PRy 472377059 4332719889 7 5046 3998[ - M| 477873708 3530 3422 3233 3721
JoAug|342773097 3009 28647 2703 2530 7 Aug| 3150 5362 BI04 2Y96 4645 . 4856
- Sep| 2350 “2186 2024 1865 LT 1559 | . Sep| 2583 2618 3346 2979 3907 2380
“Oct] 1413 (2737 1206 pag C1ass o iz oct] 23010 2038 34117 1958 1761 4888

CNov| 11027 106817000617 1610 1059 4039 | T Mov| 5060° 7249 3787 2783 1839 2977

Doc | 2031 11583 8071 19455 /11823 13038 | © Deck 1846 1615 75570 3305 3719 10964




'_l'abfe 1.20(3/3) 5-DAYS DISCHAR_GE AT PANJANGAN IN GARANG RIVER

by Observation { A=192.6 km? ) Unit : m3/s
Year -3 510 1015 1520 2025 2531 Year I-5 510 10-B5 1520 2025 2531
1987 R 1992 ; ] -
Jan| 7.528 7.856 23920 45620 24620 28.133 Jan| 6440 12980 12720 7360 10380 9967
Fcb |10.902 29680 40.820 31640 37.860 25.8467 Feb [13.840 j0.820 9400 14480 12420 9250
Mar 134,160 21630 11480 16340 29.020 33533 Mar| 9780 13.580 14.560 17440 9.440 8367
TApc] 9954 17996 19200 R650 9514 6992 Apc [16.160 12800 21240 10720 12400 11440
May| 7300 7.842 6436 6458 4752 5665|  May| 7.340 8440 10960 7.520 7380 }5.000
CJun| 6578 63854 4430 4020 38M 4396 . Jal|11220 10480 6500 5180 5050 4620
Jul] 4206 3356 3150 3672 3218 3342 Jul| 5420 5480 6440 5310 4750 4750
Avg| 2762 2700 2490 2310 2284 2M5 Avg| 5260 4450 5300 3700 9680 8750
Sepl 1798 1962 1988 1798 17138 2018 Sepl| 71240 o100 8240 5600 4420 4400
Oct| 2212 1910 1826 2898 1962 1928 Oct] 7900 10,160 5080 5910 5840 5300
"Nov| 1772 3.008 2230 3276 5120 743 Nov| 4990 6620 3550 3900 5910 569
. Dec) 6550 7.198 7714 10755 14818 6322 Dec [21.680 17.500 24820 (2800 8000 5658
1988 D T - - B T I . T
Jan| 9520 11512 11380 16000 34304 15.135] . Jan{ 4325 5758 5366 4500 25700 10364
Feb 121760 30200 22580 20880 17.616 9.030 | - Feb[40.780 44780 39.600 32.580 35820 26300
S Mar [11788 13663 11702 18.408 25300 49.833 Mar [24.100 29260 19980 17.320 19.220 25933
o Apr[13.030 16718 12468 8358 6862 6122 Apr 116164 32700 35060 1727220 17.522  1.556
May| 7968 10902 5518 5866 5480 4643) May| 9.084 6068 5852 3812 3434 3548
un| 2376 2378 3302 4362 2484 2606 Jen| 3436 9538 8486 7.864 3858 3250
CoRl] 3440 3042 2301 2460 2066 1917] 0 M| 3692 28 2834 2418 2496 2370
Avg| 1816 19584 1872 1495 1526 1530] - Aug| 3500 3350 3300 3500 - 3400 2792
L Sep| 1408 1S4 2294 1830 1490 1452] - Sep| 2750 3990 2600 2750 330 3050
Oct] 1732 1564 4380 3328 284 7498 | .. Ou| 3250 . 2000 3050 2368 2456 2317
- Nov| 32356 2380 4316 4286 3920 6856 Nov| 1602 1450.-1730 3638 2880 2258
" Dec| 8876 15.086 16840 11482 12968 4.605 Dec ) 4.565 4378 2802 3982 5238 4.057
1989 . J L [T TR o o
© 1an 10336 12436 7022 8454 10516 10460 .. Jan| 7.680 12800 21.680 22020 13120 13.500
i Feb[52940 31660 25900 38450 86740 27400 " Feb [12.000  14.160 144380 9320 12300 10933
Mar [20.880 17.060 11.084 9598 17280 14183 Mar [1L120 27.560 24310 11160 55840 31617
L Apr] 9076 11500 6380 9904 13588 13480 - Apr|16240 14280 20.500 18800 12.300 10720
May| 8822 9504 8816 16320 4412 £903 May [10400 2800 8550 5900 56060 4.600
Jun[13420 8782 9518 12160 10502 63K Jia| 4450 4350 3650 3650 3700 3500
Jut| 3852 7.534 4792 2334 2744 2352 CJul] 3450 3250 3050 . 2900 - 2750 2382
Ang| 4242 3899 2976 2726 2290 2195) . Aug| 2600 - 2650 245 2236 1912 1730
< Sepl 213 183 1706 1484 1861 2232 . Sep| 1654 1796 1620 1620 1630 1512
Oct| 4192 2816 2080 4760 4098 6032] - Oal] 1356 2192 - 2500 3650 4.150 4.133
Hov| 3014 2893 8076 11480 6984 10906) . Nev| 5050 3350 3050 2550 2750 4340
Do 17420 11648 13060 22718 8316 17.555] - Dec| 3072 2290 4452 2706 5560 3150
1590 S . N [EE
Jan |12966 22360 13520 41320 SII60 830500 . Jan| 4900 2080 15440 7400 17.440 26317
Feb |34980 14.080 10736 9370 6816 11103 | - Feb ]i2820 11.680 21.480 12600 12160 9267
Mar]13870 11250 9344 24228 8560 9613 | - Mar[13520 16720 10800 20880 19040 13333
. Apr| 7056 8520 7522 673 8000 8792f - Apr[10.160 9600 8960 7980 6300 6320
J May[ 7426 5391 6112 8486 7.148 7705 - May] 6.140 - 6920 15810 7.440 6040 6235
- knl 6340 4044 346 4648 6754 5692] . Jun| 5330 6140 9500 . 7800 6700 5420
Jall 5774 2998 3220 2780 3214 2500| . Jul| 4700 4250 3300 2084  LI36 2.108
Auvg| 32M 2668 4956 2581 2474 2500 - Aug| 3250 3500 3150 23850 2550 2170
Sep| 1836 2445 236 1920 2500 2276| - Scp| 1796 1620 0916 05200 0872 2280
Oct| 1804 1560 1460 1508 1320 2250 |. Oct| 2456 1928 1400 1356 1400, 1473
; Nov) 2566 1300 1708 2538 3264 4404| - Nov| 186  7.080 10290 11.040. 18240 27240
C Des [14268 10530 13440 10712 19020 13097 ] . - Dec|11.180 10400 18140 15200, 2).120° 14700
9 R T
Jon |22860 27820 8092 13590, 15700 22183 | . - Jan 13680 16.800 . 10.080 14320 17.640 16817
. Feb|13.600 18.740 28760 21.800 27920 14367 | ' Feb 20800 22260 32820 31040 20720 37.850
© Mar |15.600 19140 20,500, 19.720 13.580 15.000 | - - Mar {20.980. 32700 27.160 . 14430 - 16,720 10467
Apr[26260 (4910 14320 14440 27420 150401 . Apr{ 8980 9269 10300 16920 11920 7.680
May [12350 6964 6442..5530- 3712 3483 | . May| 8360 7220 6740 7360 6710 67%0
Jun| 3428 3098 3386 3648 3516 3034 | o Jun| 5250 6090 3400 4870 4754, 4970
Codet] 3092 3004 2990 02390 2370 2078 )  Julf 3000 3000 2706 24762650 -2708
Augl 1800 1542 1356 1330 1308 1260 - Aug| 2750 3862 2956 . 3.000. 3056 3083
Sep| 1806 1332 1300 1212 1236 1092] . Sep| 2650 3860: 3050 2950 3.000 . 2568
Oct| 1068 1236 1236 1380 043 LS| . . Oct| 2236 4238 3450 3750 3350 14.667
~ Nov] 2226 3084 7.598 5538 8818 724 Nov ] 9070 13480 7230 2,180 20800 6130
Des 9622 - 12,760 16480

12.14

9184

554

7.518

Dex;

21460

11.920

147

22,660 -

11200

14833




Table 1.21 ~ SUMMARY RECORD OF INTAKE DISCHARGE FOR MAINTENANCE
: S - _,- ' Unit: m3/s
Year | toSemarang River . | . to Left Channel " | (Overflow to Floodway)
- o} Maximum - Minimum | Maximum © Minimum | Maximum  Minimum
1987 | 0306 0.306 0102 . 0.102 58.6 - 0.0
1988 . | 0306 . 0306 0.102 - 0.102 354 0.0
1990 | - 0412 0306 0200 - 0102 3.2 00
1991 . 0948 - 0.204 10204 0102 . 58 . 00
1992 | - 0640 - 0.153 0209 - 0.054 353 - 00
1993, ] 0640 - 0209 0209 ©_0102] 1656 - 00
1994 0880 . 0.107]| - 0209 0054 10500
1995 | 0760 . 0320 0209 . 00St{ 105 00
1996 - 0760 - 0410]. 10209 053] . 89 0.0
1997 ~ | 0640 7 0410] 0209 0102 105 00

Average” | 006290 - 7.0273] 0186 10092 - 344 . - 00
© Maximum | 70948 0410 0 20200 - o0 0153 1656 . 1 0.0

' Note : Data bjy'RANTlN(i}_D'INAS (Doldg Penggaron) Missing'TolalIy in 1989




Table 1.22 MONTHLY RECORDS OF INTAKE DISCHARGE FOR MAINTENANCE
. ‘ Unit; md/s

Year  Sewmarang River| LefChannsl | (Overflow) [Year .. |Semarang River| Left Channel | (Overilow )
Month] Max. Min. | Max. Min. | Max. Min. Monthma\'. Min. | Max. Min | Max. Min.
a . 1993 .

Ian| 0306 0306 0.102 0.102) 586 - 89 Jan| 0640 (0.000)] 0.209 (0.000)| 1656 0.0
" Feb| 0306 0306]0.102 0.102] 354 - 89 Feb| 0640 0209 Sl 1
Mar| 0306 0308] 0102 0002 125 0 32 . Mar{ 0640 0425|0209 0209] 89 00
: 0.102 0102} 89 . 12|  Apr{ 0640 0425{0209 0209 8% - 12
May| 0306 ©0308] 0102 0402] 125 32 May] 0.640 0425} 0209 020%9] 58 00
Jon| 0306 0306] 0.102 0102] 89 32 Jun [ 0.640 0425} 0209 0206%] 89 - 00
il o306 o0306) 0002 oto2z| 89 - 12] . Jujos3e 0316]020% ¢102| 32 . 00
Augl 0306 0306f0102 0302] 12 12 Aug| 0530 03160209 0.002] 14 - 00
Sep| 0.306 0.306] 0.102 0402 12 ' 60 Sep| 0.640 0425|0209 0.153] 14 . 00
oct| 0306 0306] 0102 0102] 32 - 00] - Oafoeio 0425]| 0209 0153] 00 - 08
Nov| 0.306 0306] 0102 0102] 125 12 Nov| 0640 0530] 0209 0209 37 00
Dec | 0.306 0366§ 0102 0102 58 32 Dec | 0640 0530|0209 0309 14 00
S R TTTIE R o Rt

_ Jan{ 0306 0.306] 0.102 0.102{ 354 . 32 Jan | 0640 0.530] 0209 0209 105 . 00
Febl 0306 0306] 0.102 0102] 354 32| ° reb| o640 0530] 0209 0153} 67 14

Mar| 0306 0306 0.102 0102} 125 32} - Mar| 0760 0640 0.209: 0209| 105 - 0.0

Aprf 0306 0306|0102 0.102f 89. 12| . Apr| 0830 0640|0209 0209|105 * 00

- May] 0.306 0306} 0002 o102| 8% 32 May| 0880 0640|0209 0209| 37 .. 00
Jun] 0306 0306{ 0002 0102] 32 00 him| 0760 0.640| 0.209° 0209 14 . 00

nifo3os 0306f0102 oo2| 32 12| - I} 0760 042610209 0209 00 00}
augl 0306 0306] 0102 0a02] 00 00f - Aug|0425 0209]0209 0102] 00 00

Sep o.toz o302 00  00) - Sepl0209 0107]0.102 0054) 00 00
Oct : 0102 0102 32 12| . Oct| 0425 0153} 0102 0054] 14 - 00
Nov[ " |oa02 ooz} 327 12|  Nov{ 0530 0425) 0153 0102] 14 00
Dot ooz o102] 58 12| - Dec| 0760 0425] 0208 0.453] 37 00
1990 1 - re9s . R
" Jan _ ' . “| . Jan| 0640 05300209 0209] 37 .14
Fb| - N Feb| 0640 0530 0209 0209 67 14
Mar{ S . ] Marf 0760 06i0] 0209 0209 37 14
Ape| ' ‘ - co Apr| 0760 0640 0209 0209] 67 . 14
May| 0306 0306] 0102 caozy 32 12| May| 0760 0640]0209 0209] 105 00
- Jun {0200 0102f 32 12 Jon| 0760 0640{ 0209 0209 67 14
B : 0153 0102 12 00|  Ju| 0640 04i0]0209 0102} 14 - 00
Aug T : | Auglo4io omofole2 0051 00 00
sepl 0412 0306] 0053 oj02| 32 2 sep| 0.410 0320] 0002 0102] 00 00
Ol s 1 oclosto o03w]0102 0j02] 00 - 00
Nev| - - ‘ : Nov{ 0760 0640] 0153 0102] 29 00
© D ' : - Dec ) 0760 0640|0209 0153 89 - 32
1991 - - , o hess N B L :
Jan | 0.412 0306] 0153 o002 58 32 Jan| 0760 0640] 0209 0.453 | 89 - 32

- Feb| 0412 0306] 0204 053] 58 32| - Feb| 0760 0410 0209 (0.000) 89 . 00
Mar| 0432 0308 0053 o102 58 00| . Mar| 0760 o0s40]0209 0209] 58 12
Apr| 0412 o306} 053 oao2| 32 o 12]° . Apr| 0760 06400209 0209| 32 00
May| 0412 ©306[ 0153 ¢e102| 32 - 12 May| 0760 0530 0.209 0209 12 00
Jun| 0548 0306 R 32 12| © Jun] 0760 o0640f 0209 0202] 12 . 60

© Sul| 0412 0306] 0153 0402] 58 00| | Jul : o - 1

T Avgl 0412 0306] 0353 oao2| 32 12 Avgl| o - . : o
Sep| 0412 osv6| 0453 o102 00 00| - Sep| T . o
o] 0412 0204|0153 ©.02] 12 7 00 Ocl

Novl 0412 0306) 0453 o0102{ 32 12|  Wovl| .. - BT S T
-~ Dec) 0412 03060053 0402) 32 - 12 Dec] - - S : L %
1992 o R o e o L

Jan| 0412 0306] 0204 0102] 358 0 12 Jan | 0.610 (0.000) 0209 0.102{ 105 - 3.7

o Feb{ 0412 0306] 0.153 0102) 32 12]| © Feb
Mari 0412 03060 0153 0102 32 12} . Mar Do S IR
. Apr| 042 0306|053 0102 32 L2] C Apr| 0640 0640] 0209 0209) 32 . 00
May f 0412 0306] 0.153 0102] 32 12 May | 0.640 (0.000)] 0209 0.102p 338 - 1.2
Jue| 0412 0204] 0153 ©d02{ 32 11| . Jun| 0640 04s0]0.209 0209 .37 12
| 0209 0453|0153 00s4] 12 - 00| . Jul| 0640 0410|0209 0209 37 : 00
Aug| 0316 0153 053 0054] 353 00| © Avg| 0640 0410|0209 Oa02| 12 - 00
“Sep| 0425 0209{ 0153 0053} 11 - 00 Sep| 0640 0410f 0209 0.153] 00 ' 00
octl3.660) 0316 0153 0453} 32 00| oa]| o E g
Nov]| 0640 0425} 0153 0.153| 32 . 00]  Nov
“Dec| 0640 0306] 0269 0.102] 32 00] © Dec) -0 - R
Note: Data by RANTING DINAS (Dolog Penggaron), - () means Unusual Operation -

)

S




- Table 1.23(1/10) Daily Q{m3/s) observed in Garang River{192.6km2) in 1987

)
S .

day - jan. feb "~ mar ~apr -~ may - jun jul aug  sep ocl  nov  dec
] 7997 982 6570 10207 799 489 558 280 107 262 1aT  4.02
C2 627 - 919 2900 949 512 799 443 - 297 177 218 . 164 489
3 680 1150 3400 949 829" 7.10 385 - 280 177 218 164 535
4 859 1150 2240 ° 949 770 7.0 © 367 262 . 191 - 204 - 204 7.99
5 799 1250 1970 1110 740 581 © 350 262 177 204 * L77 10.50
6 581 4300 1780 919 443 627 332 262 191 191 204 799
7 489 31.00 2400 - 949 4389 1080 - 332 245 191 191 - 315 710
-8 | 919 3350 1740 2130 1080 604 350 . 231 - 200 191 315 799
-9 859 2280 2950 2600 1020 558 332 332 204 191 - 443 581
10 .| 1080 18.10 1970 2400 889 558 332 - 280 191 - 191 262 710
11 | 2050 3250 1380 2650 581 489 - 315 262 204 204 231 1050
12 [ 2360 2800 11.80 27.00 680 . 466 - 315 - 262 204 " 191 245 859
13 12500 3580 10.80 1590 - 627 420 . 3.15 " 245 204 177 . 231 6380
14 .| 2200 4420 1050 1280 - 650 - 420 3.5 - 245 © 191 ° 1L77 204 558
15 | 28.50 6360 1050 13.80 - 680 420 3.5 . 231 - 191 164 - 204 T.10
16 | 3580 5380 1050 * 949 . 8§59 5 402 315 ¢ 231 191 177 204 7.9
17 | 4120 3940 . 1280 -~ 7.99 . 627 - 402 - 489 © 231 177 218 297 1210
18 | 4620 1550 12380 . 7.99 581 402 0385 - 231 177 512 350 1310
19 | 51.70 1550 23.60 : 859 ' 581 402 © 332 231 . 177 - 297 - 367 1110
20 | 53.20 3400 2200 - 9.19 © 581 402 - 315+ 231 177 245 - 420 949
-2l 1700 3350 2950  9.82 - 581 3385 1315 - 231 177 218 439 23.60
22 | 29.50 46.00 3820 1350 © 489 - 385 0 332 . 231 177 - 204 466 25.00].
23 | 4060 41.20 3460 11.80 . 443 385 332 0231 177 1191 535 1210
24 ] 2010 31.00 2500 - 7.10 © 443 367 315 © 231 164 191 * 535 740
25 | 1590 3760 17.80 - 535 420 385 315 218 164 197 535 604
26 | 43.00° 2010 1590 - 650 420 ' 650 :4.66 . 245 191 164 680 859
27 | 3940 2400 4120 740 ° 512 . 512 350 231 - 245 164 1180 . 7.70
28 | 1700 3350 9920 © 799 512 402 315 0 231 - 191 150 949 535
29 | 1590 - 0.00 2200 . 680 - 7.40 3.67+ 297 231 191 164 - 443 4.43|
30 33.00 - 0.00 1210 627 - 680 367 297 218 191 204 - 466 466 '
.31 | 2050 000 1080 000 535 600 - 280 - 191 - 000 191" 000 1020




Table 1.23 (2/10)  Daily Q(ni3/s) observed in Garang River(192.6km2) in 1988

“ 8.4

10.8¢

mth
day jan. - feb  mar  apr  may - jun  jul aug :sep  oct mov_ dec
1 437 1350 545 1450 593 243 0 322 1.77 141 128 367 1380
-2 421 1330 939 1930 . 523 237 0280 175 138 188 . 291 1030
-3 21.80 1160 10.50 1200 507 238 0 271 1383 138 172 363 725
-4 983 3530 19.10 . 855 . SBlL . 245 525 182 139 - 213 366 427
51 539 3460 1450 1080 1780 225 322 191 148 165 241 876
6 670 3540 992 2610 - 977 207 310 . 195 266 153 - 211 - 73]
T 2030 1790 1300 1600 1920 @ 222 413 200 200 . 150 :1.78 392
-8 1440 11.00 = 932 - 989 1170 ~ 240 320 203 163 153 275 1590
<9 | 863 3940 1960 1450 © 740 251 271 - 200 191 - 159 316 30.00
210 ~7.53 47130 1650 17.10 . 644 - 269 257 194 177 167 210 1830
1 681 3450 1140 1070 - 4.05 - 355 241 - 191 300 217 - 354 1640
12 1270 2450 1330 - 9.02 289 ' 312 228 190 293 . 349 . 643 2000
13 1500 1930 13.90 ' 7.92  4.60 . 331 249 190 215 353 465 19.20f
AL 1280 "19.60 11.10 1520 © 658 - 354 - 207 188 184 706 379 17.40
15 9.59 '15.00 831 1950 947 399 . 227 177 - 155 545 317 1120
16 2470 2660 © 7.14 1050 626 480 . 315 162 - 169 361 450 B8.04
17 1650 2580 19.10 1070 588 - 439 . 262 159 254 - 579 135 977
13 11.60 2030 2780 - 736 - 5.99 423 © 229 - 141 195 * 3.04 . 4382 10.10
19 1660 2130 2180 - 723 568 421 211 " 142 164 222 263 1220
20 11120 1040 1620 850 552 418 213 144 158 198 0 213 17.30
21 1290 ©- 908 1250 928 . 488 410 - 210 155 154 1.84 5 292 2400
22 1 1260 2090 1110 7.10 510 7363 211 152 157 218 ° 489 18.do|
23 ]-682 3620 2800 656 559 - 192 201 149 152 284 340 1020}
24 .1 4790 - 920 1590 - 603 582 - 139 204 - 149 - 143 220 : 321
25 | 9130 1270 5900 534 “ 601 138 207 158 : 139 186 518 410
T 26 19511061 2300 - 470 - 609 © L6 198 . 1.57 137 0 3200 922 0 1.89)
- 27 1690 1020 7480 461 562 279 ' 188 © 1.60 -~ 136 249 - 861 10.70
28 | 1470 - 932 5480 - 572 505 292 < 191 ‘158 178 - 210 : 389  4.82
129} 2260 600 1210 82t 450 305 188 . 149 - 140 - 720 ~ 347 771
- 30 1630 © 000 1730 737 391 - 311 - 1.84 149 135 1340 909 0.64]
* 31 0.00 17.00 - 0600 - 269 - 0.00 - 201 145 - 000 1480 000 181

£y




i
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Table 1.23 (3/10) Daily Q(m3/s) observed in Garang River(192.6km2) in 1989

o

day jan. feb - mar - apr - may - jun " jul - aug sep oct nov  dec
1| 799 2130 2900 7.00 1010 833 436 458 219 250 365 2070
2 11250 1890 3400 570 925 1810 411 358 218 - 497 319 2140
3 1210 17.80 4060 1520 849 1860 3.80 331 218 728 269 1270
‘4 | 1080 1970 2130 919 817 1230 358 458 215 316 279 1560
5 |8291 © 87.00 2450 829 810 977 341 516 197 305 275 1170
6 (9191 2300 1520 1280 982 922 318 477 184 312 236 1070
7 889 5260 2010 1520 998 870 3.50 477 185 315 213 859
-8 2650 60.10 21.30 1080 9.73 845 1170 345 184 322 221 945
© 9 1020 2020 1620 9.81 923 835 1030 " 334 182 272 396 1610
10 740 1740 1250 - 889 © 876 9.9 ° 899 314 - 1382 187 383 1340
1 6.830 2450 1050 889 868 1020 © 838 318 185 173 223 1060
1207 949 2450 1350 604 860 1090 562 - 315 184 165 249 10.10
13 770 2360 1110 558 846 891 380 306 171 - 161 3.56 13.20
- 14 604 3880 982 606 824 856 323 288 163 157 1320 17.50
15’ 558 18.10 1050 533 1010 902 293 - 261 150 3.84 1890 13.90
167 ] 6.04 3150 1150 716 12,90 . 907 T 269 262 139 371° 1610 1640
17 6.04 6020 949 1720 1570 934 249 257 128 2611500 11.00
138 | 1210 5200 . 859 1100 1330 966 232 255 133 49 1330 999
19 | 889 3350 859 846 2520 © 923 244 266 162 480 - 714 3930
20- | 7.70 1520 1180 570 1450 2340 203 323 180 - 7.78 - 536 3690
21 { 604 4060 1350 7.6 - 474 1490 189 - 253 177 367 498 1717
22 16271 8700 2700 738 433 1270 209 © 225 182 522 ' 526 1060
©23 - 16271 2000 2550 1200 - 420 989 238 224 187 438 634 7.06
24 6.50 6870 1020 2190 427 871 * 3.07 © 223 ° 193 305 938° 839
251 2750 1740 1020 1950 . 452 831 429 220 193 " 417 896 7.76
26 | 12801520 - 710 1250 - 7.82 786 3.68 ' 218 181 Y 393 999 "13.10
- 27+ 627 4300 1880 10.10 1150 © 7.27 - 374 214 - 1.72 - 354 - 814 1120
28 | 10.80° 24.00 1920 1490 - 893 - 650 180 217 183  7.90 ‘ 13.10 - 11.30
29 | 1150 - 000 970 17.50 - 859 . 537 | 177 227 - 330 1090 ‘1280 - 9.63
30 0| 889 000 1340 1240 827 477 169 222 ' 200 ~ 607 ' 1550 33.10
31 -] 1250 000 1690 - 000 831 000 263 219 000 ' 3.84 000 27.00

o : 52 .



Table 1.23 (4/10)  Daily Q(lh3ls) observed in Garang River(l92.6_k_mZ) in 1990 _

mmpth : i
day jan. feb -~ mar apr . may jun_ jul aug - sep oct  nov  dec
1] 1730 61.10 2160 694 579 769 415 236 194 208 170 396
2 1230 4530 1260 694 769 671 740 236 . 180 - 194 208 358
3 .1 943 2960 1630 798 798 717 769 278 . 180 180 625 1130
4 | 1060 2160 885 648 827 . 579 472 556 170 160 150 14.90
.5 | 1520 1730 1000 694 740 434 - 491 306 194 160 130 37.60
6 .1 4660 1450 885 717 717 . 533 510 306 194 160 130 1290
LT M50 1290 1000 1350 396 - 396 453 264 - 194 160 130 972
~ 8 .| 1060 1590 1090 943 510 377 358 .-278 208 . 160 - 130 943
.9 2240 1520 1420 602 - 472 - 377 . 320 250 250 LSO . 130 . 7.40
10 1770 1190 1250 648 602 339 358 . 236 377 - 150 130 1320
1| 1520. 943 943 556 625, 339 320 290 . 250 - 150 130 1450
12 1700 ~ 885 740 510 625 396 3.06. 434 208 150 250 17.00
©13 1160 14.50 1090 - 648 694 396 3.06 7.17. 222 150 194 1350
<14 | 1090 1000 1130 1220 556 396 358 717 194 . 150 140 11.30
“15 .1 1290 1090 7.69 827 - 556 0 396 .3.20 320 194 130 140 1090
16 1060 - 943 -~ 914 579 - 648 . 396 .278 306 180 : 130 170 972
17 0] 2390 0 914 1350 - 747 1090 396 306 264 170 194 264 1250
18 | 2560 943 7440 - 648 1030 - 377 264 264 L70 150 . 250 1090
219 - | 2550 1000 13.50 - 625 © 648 0 415 - 278 - 236 - 170 140 - 208 1130
720 - ]121.00 885 1060 - 7.98 - 827 . 740 264 222 : L70 140 - 377 . 9.14
21 . {10700 385 972 - 717, 769 625 264 - 208 - 208 140 236 1450
22§ 6150 602 914 648 - 769 602 278 208 . 250 . 130 278 19.10
23 .| 4120 - 556 885 - 827 717 472 358 208 . 306 130 250 2280
24 .| 24300 694 769 648 671 -1030 415 0 377 236 130 . 358 22.80
25 | 3180 671 740 1160 648 © 648 292 236 - 250 130 .- 510 1590
126 |201.00 - 827 . 798 914 579 556 278 306 - 3.06 140 694 14.50
27 - | 8160 - 914 1870 740 - 533 . 648 . 264 . 292 222 140 - 491 - 14.20
28 6220 1590 972 1220 856 . 7.17 - 250 - 236 - 1.80  1.70 - 3.58 1030
29 " { 6160 . 000 740 943 . 972 - 491 | 222 - 222 - 208 : 250 -+ 320 .- 7.98
30 61.30 . 0.00 - 694 579 . 885: 434 250 236 222 292 339 1060
31 0.00 7.98 000 358 000 2160

6.94 -

0.00 -

- 0.00

2.36

208 -

61.20



Table 1.23 (5/10) " Daily Q(m3/s) observed in Garang River(192.6km2) in 1991

n . .
day jan. 7 feb - mar " apr C may ' jun jul  aug sep  oct . noy - dec
1 3130 2500 1550 2850 1900 332 300 180 138 1.02 114 430
©2 | 2200 1850 1450 2600 17.50 332 300 130 225 1.02 . 11§ 592
3 13.50 15.00 19.00 2080 950 3.00 332 180 195 1.14 180 12.60
"4 | 2550 1800 1500 27.00 820 - 300 332 180 180 114 210 2440
s 2200 1650 1400 2900 755 300 332 180 165 102 495 1350
6 | 1600 1650 14350 2140 722 285 332 165 150 126 270 995
S 7 | 1450 1700 1350 2020 625 332 300 165 126 126 240 1040
©8 | 1650 1800 2260 995 625 332 300 165 126 126 270 950
9 [ 5340 2140 3060 1040 755 3.00 285 138 126 126 332 9.7
10 | 3870 2080 1450 1260 755 3.00 - 285 138 138 L14 ‘ 430 690
It | 9350 2200 1850 1330 787 332 285 126 150 126 ° 3.00 2020
‘12 | 787 5880 2140 1080 625 332 270 - 138 1350 102 1170 - 950
13 657 2380 17.50 1450 . 625 332 430 138 - 150 102 722 | 657
M | 657 2020 1960 1850 - 592 332 ' 255 138 ' L50° 138 ' 527 592
15 9.95 19.00 2550 1450 592 365 255 138 - 150 150 1030  5.92
16 -1 995 2750 1660 1850 592 397 255 138 126 ' 138 1400 592
17 2080 17.50 1500 1400 592 365 285 138 - L14 126 270 365
18 | 950 2900 1550 1400 592 365 285 - 138 114 © 126 332 430
19 - | 1600 1900 2950 1220 527 365 285 138 126 150 527 ° 560
©20 | 1L70 1600 2200 1350 462 332 285 138 126 ' 150 240 820
21 | 2380 1650 1220 6360 397 332 255 126 126 138 560 © 560
122 | 1900 2750 1600 1600 397 430 240 ' 126 126 133 1260 462
23 ) 1130 2600 14.00 2260 . 365 332 240 126 126 138 917 3.97
C 1220 4640 13.10 2320 365 332 2257138 126 138 592 1650
<25 | 12200 23200 1260 1170 - 332 332 225 138 114 165 1080 " 6.90
26 | 1400 1450 13.10 1550 365 332 225 ° 126 102 1651040 3870
-~ 27| 11307 1300 1450 1650 - 397 300 240 126 102 150 1130 995
©28 | 3390 1550 13.50 1220 - 332" 300 ‘240 126 114 138 430 8385
29 | 2700 0.00 13.10 1750 332 300 210126 114 126 - 462 - 657
-30°-1 2550 000 1500 1350 332 285 C195° 126 114 114 560 592
T 31 | 2140 0.00 S 000 332 000 195 126 100 114 0.00

657 -

20.80

Y



.. Table 1.23(6/10)  Daily Q{m3/s) observed in Garang River(192.6km2) in 1992

nsath

des

day jan. feb mar apr  may jun  jul  aug  sep - ocl  nov
1 | 710 3880 1360 1440 740 1600 - 530 475 770 560 620 8.30
2 .| 710 1000 1120 2160 740 14.00 620 475 620 1000 475 14.00
3 590 1120 9.60 1560 740 960 530 680 840 770 475 28.50
.4 590 2120 770 1600 650 880 500 500 710 500 475 31.50
5 6.20 18.00 680 1320 800 770 530 500 680 1120 450 2560
6 -1 530 1440 710 1040 740 1120 500 475 1480 840 425 20.00
7.1 800 1040 1080 960 840 1360 530 475 840 800 400 19.60
8 ] 880 1200 1400 880 860 960 560 475 590 1280 375 19.60
9 | 2600 960 1960 2080 - 800 920 560. 400 840 1080 350 7.10
.10 1 1680  7.70 1640 1440 1040 880 590 . 400 800 1080 17.60 21.20
A1 ] 1360 7.0 1400 1920 840 770 620 - 650 - 680 - 400 3.50 24.00
1211000 "7.10 1400 3080 840 680 680 650 1400 - 425 350 3250
13 1200 920 1880 1820 960 650 6380 - 650 : 770 - 425 3.50 23.20
14 1720 1120 1440 2080 1080 590 620 350 - 7.10 840 3.50 .18.00
15 1080 1240 11.60 1720 1760 © 560 620 . 350 . 5.60 450 375 26.40
16 800 1040 1960 13.60 920 530 590 - 350 - 560 . 475 375 18.00
17 680 1200 1520 1120 770 500 560 400 . 560 770 - 375 14.00
18 710 13.60 1880 1040 © 710 530 530 . 400 . 560 ; 560 4.00 14.40
19 6.50 1680 17.60 960 710 500 500 . 350 560 590 - 4.00 - 920
.20 840 1960 1600 880 650 530 475 . 350 560 . 5.60 . 4.00 - 840
J21 ] 880 2120 1200 1280 680 530 475 350 560 ° 530 - 4.50 . 840
.22 1440 1480 920 1480 880 500 475 650 . 450 ;500 - 450 6380
2311320 1000 800 1200 650 . 500 475 2320 . 400 530 : 425 6.80
24 840 840 . 840 1080 710 500 475 - 840 - 400 650 , 7.10 - 8.00
S25 7| 7000 790 960 1160 770 500 475 680 400 710 920 1000
26 ) 650 7.10 840 1560 2080 500 475 1000 425 , 500 400 590
27 | 560 . 710 . 7.70 1160 1560 475 475. 920 425 . 530 - 375 . 475
L 28 ] 530 840 740 1120 1120 475 495 530 450 500 . 350 - 5.60
©29 [ 2280 1440 . 800 1040 1720 430 475 - 620 450 . 530 - 8.00 - 620
230 1 1280 000 7.10 840 1520 430 475 . 620 450 590 . 920 . 590
3 - 0.00 1160 000 475 5.30

6.80

0.060

10.00 .

15.60

0.00

SR I- 55..-:‘-

= 0.00

5.60
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Table 1.23 (7/10)

Daily Q(m3/s) observed in Garang River(192.6km2) in 1993

moth o
day - jan. feb  mar - apr  may jun - jul aug  sep ocl nov - dec
1 348 7040 3120 1590 . 7.16 348 325 350 275 325 221 560
C 2 419 5200 2680 2080 1460 325 325 350 275 325 145 560
3 502 4200 2360 2290 664 325 325 350 275 325 145 513
4 7395 4250 2010 1140 742 325 4389 350 275 325 145 - 325
5 489 4200 1880 9582 1010 395 372 350 275 325 145 325
6 489 5710 2590 18.80 638 612 277 350 300 325 145 26l
1 4.19 5080 3180 5000 612 536 309 350 375 300 145 327
8 '5.13 3950 2840 4200 586 1220 © 277 3257 400 275 145 1716
9 716 40.00 2840 2840 560 1460 - 277 325 - 620 275 145 513
10 | 742 3650 3180 2430 0 638 - 9410 277 " 325 - 275 275 145 372
11| - 765 39.50 3010 2200 6.2 1020 - 277 - 325 © 275 250 145 293
12 638 3750 "19.50 2000 941 1380 - 293 325 0 275 275 LS55 277
13 5.3 3800 2220 3920 © 489 © 560 293 325 - 250 425 155 277
14 419 43.00 1430 5200 - 442 - 489 277 325 250 325 165 277
15 343 4000 13.80 4200 442 - 7.94 © 277 350 © 250 250 7 245 277
16 489 3450 1230 2500 ' 419 860 261 350 " 250 ' 250 2435 277
17 560 3050 1330 1460 © 395 - 794 261 350 300 . 250 300 325
18 419 3010 1230 1220 @ 372  7.68 © 245 © 350 2757 228 7 612 325
19 419 2680 2510 2080 . 372 - 794 229 350 - 275 © 228 - 442 348
20 513 -41.00° 2360 1600 - 348 - 7.16 213 350 275 228 245 716
3] 1380 40.00 18.80 11.80 ° 348 - 419 © 245 © 3.50 * 450 ©228 - 213 560
22 21.50 3450 2430 13.80 343 395 348 - 350 325 250 309 466
‘23 | 2930 3090 2590 3920 348 : 395 7 229 7350 ° 300 250 348 586
24§ 4010 3920 1280 1380 348 © 372 213 325 300 250 325 612
25 | 1380 3450 1430 901 ‘325 348 213 325  3.00 250 245 3.95
26 1,00 2510 2430 - 7.94 309 325 261 325 - 3.00 228 213 309
27 | 94172590 2840 690 © 309 325 245 300 275 228 277 293
28 | 3640 27.90 46.00 794 . 372 325 229 225 ' 300 - 228 277 560
29 | 9200 000 2220 810 - 419 7 3257 229 © 275 325 228 197 638
30 ]309.00 © 0.00° 1590 © 690 - 372 325 - 229 275 325 228 165 325
31 |164.00 18.80 © 0.00 348 000 229 275 - 0.00 250 000 3.09

- 0.00

C1s6




Table 1.23(8/10)  Daily Qn3/s) observed in Ga:ang River(192.6km2) in 1994

271
2.71|

3.75

Mgth 3
day jan_ - feb  mar  apr  may  jun jul aug  sep oot nov  dec
1 1120 1040 9.20 1600 ~ 960 450 3.50 250 1.62 . 140 350 530
2 800 1160 920 1400 960 425 350 250 162 118 - 350 275

3 620 1520 840 1720 10.00 450 350 250 162 .118 425 250
1 590 1320 920 2080 1240 450 350 275 162 .140 840 275
S 710 9.60 - 19.60 1320 1040 450 325 275 184 162 560 - 2.06

6 710 1000 3050 1160 920 450. 325 . 275 184 184 475 425
7 650 1760 3450 1120 920 425 325 275. 184 206 3.00 630
8| 1200 1160 26.00 1300 800 450 - 325 275 184 228 300 560

9 17.60 1430 19.60 1600 920 425 325 250 184 228 300 12.00
- 10 | 2080 1680 2720 19.60 - 840 - 425 325 . 250 162 250 . 3.00 1280

111 1480 1040 4290 1080 1080 375 - 325 250 162 250 3.00 7.40

12} 1480 1800 27.60 1600 - 9.60 375 300 . 250 162 250 . 275 395

13 | 21.60 1840 .20.00 1800 7.70 . 400 300 2350 162 . 250 . 325 325

14 2520 1520 2240 3650 . 7.70 - 3.50  3.00 - 250 162 250 250 2.7

15 ] 3200 1040 1130 2120 = 7.10 - 325 300 228 162 . 250 375 489
16 1 2760 £ 880 1480 2680 T 620 350 - 300 228 162 250 . 250 3.09

17 19.60 . 840 10.80 2040 . 590 - 350 3.00 228 162 250 250 165

I8 2850 - 740 1240 1600 590 350 3.00 228 162 475 250 135
£ 19 1 23.60 1080 © 920 1480 - 590 - 375 . 275 228 . 162 425 . 250 419

20 | 10.80 11.20 860 1600 : 560 ; 400 275.0206 162 425 275 = 3325
21 | 920 1560 10.00 2850 590 . 375 . 275 : 206 162 425 . 250 820
22} 116015201 1500 1920 590 375 - 275 206 162 . 425 - 250 9.0l

23 1.60 1600 5440 1400 560 375 © 275 . 206 - 162 425 - 275 489
.24 | 1080, 920 4480 1320 - 560 375 - 275 . 1.84 - 162  4.00 - 3.00 293

25 | 2240 800 5500 1160 - 500 350 275 .1.84.° 162 400 300 277

26 | 1440 . 840 5920 1160 425 350 275 184 162 400 250
S 27 [ 1000 1560 37.00 1160 - 425 (350 275 . 184 140 - 375 250

28 1080 880 31.50 1040 425 350 -250 . 184 196 425 560 293

29 11320 - 000 2440 1000 - 450 . 350 250 162 118 - 530 | 4.00 277

30 11960 000 1960 1000 - 560 350 250 162 140 375 . 710 - 271

31 1480 000 1800 - 000 475 000 - 250 - 162 - 0.00 000 489



S

" Table 1.23 (9/10)  Daily Q(m3/s) observed in Garang River(192.6km2) in 1995

¢ sy

jan. feb  mar " apr © may © jun jul aug  sep ' ocl nov  dec

1 500 1200 11.60 920 7.0 740 500 300° 18 250 118 10.00
2 450 770 1320 1040 620 650 500 300 184 ° 250 140 7.40

3 560 1280 1280 1040 560 475 500 325 184 250 228 1040
4 590 1560 2000 1040 590 450 425 350 162 250 162 7.70

"5 | 350 1600 1000 1040 590 450 425 350 184 228 275 2040
6 400 1040 1120 1000 560 1040 500 350 184 228 ° 275 16.00
-1 840 920 1400 960 560 . 500 500 350 162 228 ° 425 9.60
8 1320 1040 27.60 960 560 500 400 350 162 228 11.60 880

9 { 920 840 1840 960 1040 500 375 350 162 140 330 960
10 560 2000 1240 920 740 530 350 - 350 - 140 140 800 ' 800

1l 1640 2680 1240 920 2760 560 375 325 LI8 140 840 : 530

12| 1960 1720 800 - 920 2360 475 350 325 09 140 1280 1080

13 1400 2200 - 800 830 1320 " 475 350 325 096 140 650 39.00
14 | 1240 2900 960 830 800 2120 . 300 5 3.00 074 " 140 375 17.60

15 | 1430 1240 1600 830 680 1320 - 275 ° 300 074 140 2000 13.00

16 500 1040 2280 340 - 680 - 800 250 ' 300 052 140 960 1640
17 7| 450 880 2440 840 - 680 770 “206 300 052 140 680 2200

‘18 7| 590 - 740 1800 800 880 - 300 275 275 052 140 - 7.70 12.00
19 9.60 1040 1440 770 800 - 820 184 © 275 © 052 - 140 - 7.10 10.00

20 1200 2600 2480 740 630 710 162 275 - 052 - 118 2400 1560

21 1680 2280 1800 740 570 800 162 275 052 118 1800 1880

22 1920 920 2600 7.0 740 960 140 250 © 052 118 : 960 21.20

23 1640 840 2600 680 . 620 530 09 250 ° 052 ¢ 140 14.00° 22.00

24 | 1560 1080 1480 650 - SG60 500 © 074 - 250 - 052 | L62 2720 27.20

25 11920 . 960 1040 620 530 . 560 096 250 - 228 162 2240 1640
26 18.80 © 920 1120 590 475 590 140 228 228 © 162 1200 3150
©27 ‘| 2120 1040 1080 590 - 450 530 162 228 - 228 162 4540 21.20
- 28 | 4150 1000 2560 590 400 530 208 228 228 140 1640 1240
" 29| 3200 000 1400 590 450 . 530 228 206 . 228 © 140 4480 - 9.20
30 | 2400 . 000 1040 800 840 530 . 250 206 228 140 1760 " 7.10

- 31 20.40 0.00 11.20 000 275 ° 206 000 140  0.00 6.80

0.00

9.20




Table 1.23 (10/10)

“Daily Q(m3/s) observed in Garang River(192.6km2) in 1996

dec

20.50

82y jan  feb _mar apr  wmay - jun_ jul __aug  sep - ocl . nov
CF ) 1280 2160 3650 770 630 590 325 275 215 206 7.10 1030
2 . 1680 17.20 2640 960 7.0 - 530 300 275 275 206 2520 2680
3 1400 2080 2900 1000 1240 530 300 275 275 250 530 2440
-4 1240 27.60 3000 960 800 500 300 275 - 250 250 400 3880
5 1240 1680 2800 800 800 475 325 275 250 206 425 1160
6 1200 2120 49.00 770 800 475 325 275 275 229 1160 1840
1 - 1680 1680 3450 7.70 770 500 325 250 275 450 880 2330
8 3500 2680 29.00 (770 680 . .10 325 350 275 - 590 10060 27.60
9 10.60 3050 2900 11.60 680 5950 . 3.00 206 425 - 425 21.00 ~18.80
- 10 960 41.00 2200 1160 680 770 275 7.00 680 425 1600 1920
11 -} 1200 2800 2000 960 680 770. 275 1375 325375 1000 34.50
12 -10.80 2800 2040 1040 650 475 . 228 228 300 . 375 530 19.20
13 840 3750 2200 1000 - 7.10 . 450 325 275 3.00. 350 450 2240
14 8.80 47.00 4660 1240 680 530 250 300 300 325 - 620 2280
15 1040 2360 2680 1160 650 475 0275 300 3.00 - 3.00 1040 1440
16 | 1080 27.60 1600 1960 840 475 250 3.00 300 | 375 960 - 8.0
17 10.80 2040 1440 1760 - 710 560 250 - 3.00 _. 275 315 530 ¢ 840
- 18 160 17.20 1320 1480 650 450 238 300 - 300 375 8.00 2000
.19 ) 2280 38.00 1440 1500 770 475 250 300 0 300 ; 3.25 - 740 13.20
20 | 1560 5200 1440 1760 700 475 250 300 - 300 425 560 - 9.20
21 | 2320 2560 . 1440 1440 G50 452 250 300 300 275 2480 10.00
C 22 12.80 18.40 . 19.60 1400 * 650 450 - 250 - 325 3.00 325 2120 16.00
23 13.80 17.60 1640 1120 620 475 275 4060 -3.00 275 2480 10.00
24 1560 16.80 - 16.00 1080 475 500 275 228 - 3.00. 375 1880 - 8.00
25 | 2280 2520 1720 920 960 500 275 275 300 425 1440 1200
26 18.80 53.80 - 14.00 ~ 8380 1040 500 275 3.00 - 3.00 1800 960 12.00
27 | 1880 3060 1160 800 650 500 3.00 300 - 3.00 620 590 880
. 28 1600 2400 1200 800 3590 530 250 300 228 2520 @ 475 1220
29 1240 4300 - 920 740 359 530 250 325 228 2320 - 450 1520
30 | 1440 000 800 .7 620 590 425 275 325 228 740 - 590 2280
31 000 800 000 590 000 -275 360 000 800 - 0.00 18.00
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Table .24  PARAMETERS ESTIMATED BY FLOOD ANALYSIS

Flood by Storage Function Method
K P TL(h) F
1987 Dec. 21 2.33 1.0 2 0.241
1990 Jan. 25 178 1.0 2 0.630
1993 Jan, 29 1.03 1.0 2 0.583 _
1994 Mar. 11 1.52 1.0 2 0.283 (
1995 Nov. 29 264 1.0 1 0.408
CAverage [T L 19 e T g Qe 043
Notc : Constant P should be equal or less than 1.0
Table 1.25  PARAMETERS IN STORAGE FUNCTION METHOD
(for Basin Uhnit) G T i e :
' ol A K P - TL FI. Qb Rsa
Sub Basin (km2) - . () ~ (n3/s)  (mm)
B-1 735 19 1.0 20 043 - 37 300
B-2 - 15.1 L9 10 20 043 0.8 300 o :
‘B-3 - 366 19 10 20 o043 18 .30 - €
B-4 45.7 19 1.0 20 043 23 300 '
B-5 7.3 1.9 10 -~ 20 043 04 300
B-6 144 19 10 20 043 07 300
B-7 114 1.9 1.0 20 043 . 06 300
Total 204.0 o S
. Note: Qb = 0.05m3/s/kin2
(for Channel Unit) : o IR
S K P TL Length Bed Slope
River Channel : (hr) Lkm) - 1 =
C-1 ; - - 6055 90 - 0.01429
C-2 - - 0019] 40 10.02500
C-3 - - 0036 55 001250
C-4 - - 0078 40 - 0.00143

Note: TL=10.000736*L*1*-0.5

o161



Table 1.26

THIESSEN COEFFICIENT AND BASIN RAINFALL

Table 1.27 ~ MONTHLY EVAPORATION IN TANK MODEL

‘:Not:e : (Annual .L(.)S_S);’ (Annu'él Pah‘Ev._ap-‘ori;tio-n) =0734

; _ _ - - | Evaporationin
“Month | Pan Evaporation { Annual Loss ~ Tank Model
o () mnvday] - mmfyear| (1)*0.734 mm/day

Jan, 33 242

Feb. - 3.7 2
M a5 o

Apr. 4.0 ':: 294

May 43 w0316

~ Jun, 45 L1330
L Jul, 4.8 382
~ Aug. s D34

Sep. 571 o
., Oct. 35
= Nov. - 44
. Dec. . 3.8 e

Total(mm/yr 1,610 1,181 1,181

Average Rainfalt Thiessen Coefficient
Station in1971-1990 | _ Catchment Area _

‘ (mnvyear) " Panjangan Patemon Kalipancur
No.59 2,365 0.16 6.12 - 0.00
No.44 2,563 0.16 0.45 0.00
No39 - 3,380 0.14 0.26 0.12
No.65¢c 2,791 0.54 - 0.17 0.88
Total . 1.60 1.00 - 1.00
Basin Rainfall _ , 2,769 2,750 2,862
Basin Rainfafl / No.65¢ - 099 100 103




@ e
T R B T S L SUUCLEET RS R $6'21 9BEIAY
666 £L°01 82T 08T STE . ovL - 00SL. 08€S 9661
867°1 S8 Zs0 o 8I'l §L'T 089 0801 Ot'Sh 661
7Sl rA or't 91 sLT STy 080! 00's11 1538
{598 Ly'1l sv't €T LT e 0ETL 0060E | €661
17Z8'1 11'6 0S'€ 00 0€'s - oYL C ol 108°ZE 7661
¥80°1 ¥6'S. 201 4N 081 - . Y 00'%1 09'€9 . 1661 uoneAIdsqQ £q.
PT1L ¥$'6 0l or'1 0§ - WS e 00'10Z 0661 ST
7T81 16°11 L8t z8l e €8 08Tl 00°L8T" 6861
080°1 £L'8 ot 8yl g . - . 08% . . .00LL . 00'EZ! 8861
85<'] 61°01 $9'1 LL'l 79T U SES T OUll 0766 L8361
8ZTL Z00Y CESTLL L T L TE T 68 Pl TLYE I3eIAY
sz 06 8T s81. . 0gE  €T§ - £6'01 L9 9661
6671 €58 oUT vEL 66T . LY 66'01 srg $661
L91°Y $8'S 680 . 960. 8€T WY Lol £1'89 ¥661
£€L6 86'8 W'l 0 S < A S N 8’8 1esLl | 66l
519°1 L6 087 L6T . Sl'y o CEE9 L UUEE0L T TTZoTL | 2661 o .
986 ¥$'6 $60  TOL. 86T LgS 1911 60°18 1661 . 19POIN ue), Aq
11l 796 £e'l Wl CELT L ErE &S . 8501 oroTL | 0661 L
0s$EY 95zl €8T 00°€ 61'E" e 116 - oLs] LS'98 . | 6861
Yoyl 24 6<'1 151 IgL e 699 vOYl o $9'001 . | 886!
pST'1 Z801 ¥S'0 95°0 190 20T - ipy 8911 111 L861
{mz) (s/gm) (s/gua). {s/gw) (srgm) - (sgu) - (sgm) o (s/Ew) (s/ew)
§5077 juBay TN %66 %56 %SL %05 %ST ~Xe TeIL eieq 70 pury
TenuLy aunday Mol I

(Tunioz61=Y) vonEIg weBuElueg

- NOILVAYISEO ANV THAOW-ANYL NIIMLIE TNOTI MOTH 0 NOSRIVINOD 8Z'L J1qelL

1-63



00T'1 L1877 $P'T L19°1 5#'01 £’ £6'1 17T 65°¢ €6'9. . BUTL. . TG LU [ (SR O ) TTI0Ay
666 L't 68L'T 7oLl LETT 81T T §9'Z th'E veL 68'51 83695 [ 99€ | 9661
86T'1 9697 £7LT 86E'1 $0'6 T $%0 §5°0 $T'1 16T 0L PPl 6oy |9t |66l
P§T'1 S19°T 5T 29¢'1 188 $T1 8+ LT 162 05’ SN 18121 | $9€ . | #661
$95 SHH'T 897 8L8°1 $1'T1 ¢l P 9TT £6'7 vG'E EOET . 6TLTE | s9f | €661
+78'1 0z0'c aso'e 96t 1 $9'6 L€ e YTt 19's 5L 98’11 TFPE [ 99¢ | 2661
£80'1 b d tLST +91'1 Y6 801 301 171 16'1 68’y £8'+1 9’29 | §9€ | 1661
AR 989'7 €1L'T 7951 0101 3¢'1 8£'1 31 $9°T ge'e 0£'01 06TIT | $95 10661
281 LO%'E H) £88'1 6121 9¢'1 99'1 €6'1 19'¢ 08'8 YTE L0'861 | 598 | 6861
0L0'T £0$°S 2€5'E CEP'T $T6 890 '] L8 £7'7 205 $OTL - BZTOLT | 99% | 8861
855"l 970°¢ 180 £99'1 6L°01 65'1 EIA L8 2LT 19§ 9L 11 L0501 1598 | 1861
{ TRNOTE1/ZUN +0T W WeBun{ung 10 38 RADSIT = ) uONEASAQ) Aq
4981 88S°T r19°C PO §L°8 191 Ll 61 sl'e £3'p SUOT - - 67201 | 695 |986]
610" 09L 8L LoL ) 680 1970 040 &1 98T LUS T §9€ - | $861
0851 oL’z §64°T 0601 €02 L6'0 60'1 SET 62T . -85'¢ LS8 LO'ES | 99 | PRGY
6111 T §97°T £ LTL 0L0 L0 840 11z 1282 U6 v | 698 | €861
L8 0€1'T 512 85T £rg 08’0 £8'0 680 09'1 LG'E 188 L GCTIT [ §9€ | ZR6!
o2 AT 1481 8T1'1 0gL 20'1 011 ST1 oU'T 6Ly SE6 . PG'SS | 98, | 186!
PHET £6E'E L8E'E 606'1 0421 61 ‘10T 54T 0% 0’8 L PTHD . . 91'TOT. | 99€ - | 0861
$PT1 PL1'E 907'E 626'1 871 8.7 . $8T 90°¢ 68 97’8 8691 TI66 | $9E ! 6L6T
1£2°1 L7182 968'C 9651 €801 092 $9'C 96'T rAR 86 18°01 8618 - | 59F - | 8L6T
$90'1 TUr'T L62'T 2091 I U ¢4 €T 6 S 4 Lo's £Z°01 Or'€s | §9E . | 461
7£8 §7L'2 £SLT - ] 268" 1721 'l s+t 591 ot'g 179 - 8LTL  LESPT | 99E | 9L61
L2671 $LO'E s01°E LLLT 6F'11 XA (3 08¢ s A SHpt 9L'TR. | 69E | SLi6T
2971 gLv'e §07'¢ 906'1 At 08'T 06'2 £€E 8y Gt°L SEHl 8958 | §9€ | 261
£E'1 126 156'T 8851 £9'6 LE'T €' LT S9T'd 159 L60T POTT | $9E €461
£59 §61'T L7 rs' $6'6 §e't L1 T LOE §L's 101 S¥epT | 99€ | 26T
#1271 §89'c TLE L7 86'51 'y - fTF 08t LG9 oI 8581 ¢r'eg | s9c 16t
P61 1£5°'¢ L9S'E LEO'T 81°£1 00'€ 80°€ 68°¢ €L's L6 0T'ST - LO'8T1 | $9E | 0L6T
6LT'1 £89'C STL'E 60%'2 2651 BLT 82T 0Z'¢ z0'8 908 EYLT T . BEIET | §9€ . | 6961
6251 L8+€ 68'E 8761 EPTl L 1TE L LEE 68°C 8¢5 8L 671 61T | 99E .- | 8961
L6 GLY $0$'T 7551 +0'01 §6'0 - 960 £0°1 09T LSS IS IL881 L s9E {4961
V/F 98w SACamA={T) ( ZUNY TE1/TUNO 0T 4 ﬁwﬁnﬁm 32 983TISIC = ) OPOI MUTL Aq
uru (1)~(5)  [66'06(T) wnRy (7) fwna (1) ygm) . (sgu) o (sygwn) - (s/gw) o (s (Spew) | (s/gmn) . (s
$507] (wujuepwey | ouIey [ po-uny  C (WOW W %66 %86 %S4 %0§ %ST  XTW skeq h&w
[Emnry jenwuy | 3goToN fenuny SUITISY AMOTg

(ZUD{0 $OT=Y S19M, ULBUOWIS IT LTy JUAWYDIL)))

A NVONOWIS LY SUVEA 0£ 804 mSHOm.m BO.E am [ oE.n.H.




' L.5Tidal Level

o



"W LpY L S dedf PUB DLL UGG 90USIALIP Winjeq 3L BION

(oL Q0z0- M3 T 10Z°0~ = B =Y - 00/ ooPRL = 19A07 B35 URIR
oLy 06L0- M3 T 1020 = 159l - 001 / 006 = 19ART] JAJBAA MO URDIN
(oL1) 0520 +™3 T Ly 0+ = LYol = - 00L / 0Z'28L = 19A37 J23eM UBIH uealy
Cve 16 - Z0L i - 801 .- . Y6 - . Ll - - - ONEA "IN
885 - Z8L - g81 - z6}k - v6l - - 88l aneA Xey
S idd §9L 1 ELL ) T A 1 N R e - e T e _£9L | efeoay
oLBISAY 6L 0% - - - m, - 7Ol ¥61 - - Le
gLl TiL - - - m, - ¥OL 381 Z0L 6.1 0t
) oLl 691 - - 6LL ] 9.1 801 231 gLl ~ 88l 52
Zll 29} 9Lt 531 ZLl ] 61 801 Zsl <zl BLL =
L1 Ll 0z} 0Ll 2L , ZBL o} 8lL 8Tl - 69L 12
811 P91 ZLh L1 6L1 881 SLl Ll 9Tl KD Y
Z2l 9oL Sl 0LL ozl 08} 0zl ell oz) Z51 gz
[ [P Zli 0Ll Tl [ 8L oLl 291 gzl ¥Sl ¥Z
611 651 Ztl EED L1l 88L SLi ost . ZEL PGl 22
Ll ZS51 Ll FED gLl A Gll . Lil €Sl ZZL 851 22
SLL i 20l S9l E ! vil 0Ll . ISt ZZl 8SL ¥4
91 67 80} 0Ll LLL _ il oL £S5l LiL =T 0Z
ZLi 251 301 sSl BLL Ul SClL oL 5 091 6l
oLl 091 201 I BSL 0zl u, 8Ll o5 59l 16 N gl
201 9L Zll 8G1L ozl . Vil 0oL 891 . v5 - Q9L Ll
Z0L z0l Sl PoL vzl ! LIl 0oL 5Ll 0L - JET D
201 oLl 8Ll . ER A [ Z38L 001 081 Ll D Sl
L6 0Li Z2L zil Sl z3L ook [ Z8 73 -t
66 081 804 /9L LhL T €0l 8.1 201 EE £l
100 vll £l 9/l Zih L1 oLl 291 . oLl P51 Zl
0L BLL 80l 59L 8l €381 0zl L2l Zhl 1Pl 1L
e 99: Sl 9l ET vl gzl 99l E = 0l
vl 04l €Ll vil 0zl L8t A 09l SLl _ GEL 6
0zl 851 YTl - 28l =0 oSt Ll Z51 PLL . | - 09l 8
- ZolL oLl - 8Ll 6z 081 L2k Zol 60L . ol L
12l 951 LLL 55 ozl LLL oLt 0L 6 . il 3
g2l oLl oLt Z9l oLl ZLl L0t i 991 G 0Ll S
0z | 0B S0k 951 OLL 839l 001 ‘, 9.l 6 R P
Z2eh Z21 ZLk val ZEE vl 96 B8 66 0Ll e
¥zl SLL 90} - 29l GOt T 6 R T vil z
gLl i plL Pl Z3l S0L .68 .. 00l - yBL L el < el R
: WIN i Ty Ui Xew UIN ! O MW T Ui KEW
. £66) *1snbny 2661 " A 2661 Tunp 1661 AR 1661 ‘udy
T - B[ : R ’

LO6T LSNDNY O.L AV WOYS QONEd IHL NI THAZT TVALL 40 SNTVA WAWINIK ANV WNKDXYIN © ST AqRL

R L]

- 66 __



©

_ ﬁ | | . U

R <=1 S ﬁ i A *elN

g5 80¢ oL | |- | ] i abeiany
o 6L Ove | 2ov | 0uL | wer | vvy | veL | £4L | eLv | L4y | VZv_| Z8v | Vov | Zvv | weL | bSL | VL | POL | 9EL | Z6L | 6L | 661 [ cer |k L ow w0
o 55l e8| @vl | oci | vcb | evb | €91 | vl | ¥8L | 89 | 98 | €81 | 9 | Z5v | §5% | 261 | BvL | 4Gl | 05 | 6vL | ovi | ovt | ovi | o6y | 62 | 6on | 62
% 621 e | ey | 62y | Stk | obL | 66V |89 | 640 | 641 | 94 | 04V | VoL | 25s | @Sk | vi | ZbL | \wi | €EL | BCL | S&r | €6L | £6v | teh | 0t | 06l | 6z
o 65l S7: | zer | 85L | wvb | 05v | i | £or | 89v | 69% | 89v | 8L | B5s | vSi | OGL | Gvi | bvi | Ove | Gek | 86l | vEL | 28t | 2t | 6ar | 6% |65 | L%
D 7oL S7i | 2el | o6y | gvi | 4vb | Z5L | 95 | OOb | €91 | v9v | 29y | 091 | 5. | vei | 261 | 8vi | pvL | evl | BEL | vEL | 62L | oer | G2b | 9% | 8o | 9%
% s 'yt | ozl | 82L | €61 | seL | Ovl | gvL | oyl | 6L | LSh | L | LGb | 1S\ | 03L | 081 | BvL | SpL | weh | tor | 66 | v6s | ves | ezL | 82 | Zel | &2
& L i | Ger | @5y | vl | OSL | ver | vSh | vGh | veL | #Gh | 2L | @Sy | 15y | Ost | 2s | OSL | 06l | ©vL | ZrL | 96: | OEL | Och | Szb | 82k | &z | W
z &L ovi | Zok | 86% | wvb | 150 | Z5b | B5b | Z8h | 671 | 8vL | S | vyl | Zvi | bbi | LvL | 4vi | Svi | Gvi | vl | 06L | Zar | 6z. | €51 | 6wy | Evi | €2
2 &t 77 | ovh | ¥vL | Ovb | OGL | 950 | .65L | 65h | 651 | 451 | €5 | Ovi | zvi | bvi | OvL | 4vi | ZvL | €¥L | 851 | €6 I 06t | ver | gor |22 || &
I 6t Oyl | veL | ovL | vl | 2L | 9GL | 6Sk | 65 | 651 | 4vh | O | G6v | §ch | BEL | € | vpl | Zvl | OBk | 261 | 0eL | 42t | 8%l | 22h | 9%k | 2L | 1%
05 91 ZEr | 6ct | 8vL | G50 | 0GL | 19V | 09% | 4Sh | 2L | ovi | L | ver | 6L | ogh | 6. | O6L | et | geL | 8ek | Z2h | bk | ver | bt | vbi | el | 0
% ool 82L | 52k | Lev | Lve | wov | 65k | 08k | 6L | Z5. | vbL | Gb | 4%i | €2i | CeL | S¢y | B2k | LeL | vEl | 8Ll | Ob | w0t (2 | v6 | S5 | 40i |
se %L izv |2z | ey [Zev | Gve | ves | 96b | 9sL | 2Si | ovL | G | 8ar | vEi | G2L | 8z zel | gL | 42L | 6ZL | ii | wor | 6 | 16 | €6 1 ooL | e
% ol 82 | Ok | ver | 9tr | vi | G5v | 06k | OBl | 98i | 6vs | v | 2oL | 2L | SEL | 52, | OEL | veL | veL | 9eL | 02k | 0kt | 26 | 96 | v6 | 86 | 4
5 20 91 SEL | O | ver | ser | 2al | ok | 99% | Z0L | vSL | ZS. | bl | 8ev | ZeL | BEL | ¥EL | 4Gk | bvL | Ovl | 8L | c6v | Zzb | zov | wor | 2or 1 2ov | oi
16 m gl vTL_ | 901 | 02L | vEi | &bl | 05, | 89% | 691 | 59% | o5t | vl | 2os | &@b | SLL | Zbt | OLL | BLL | wir | Zvl | 60% | oL [ Zev | 88 | 6L | 2 | &
z8 28 7o 5. | 26 | £6 | 0L | GuL | Zob | 8bL | 0Bb | v9L | ZSL | 6vL | Vvi | O | CvL | 8EL | 8EL | OvL | Ov) | CL | £6L | 621 | v6 | 2 | 90% | Sor | %
&8s 0L 0oL £l 0L [ OLL [ OZL | ZEL | vl | SL ; ZOL | o5t | vOL | 66L | 9vi L ovlL | £0L | 06t | OfL | z2L | el | zet [ ezt | szt [z [ers Ll | 60L 13
L "1} el Qcl QLL | ZLL | 9LF [ 9ZL | 9BL | SPL | TSk § #SL 1 TEL | B ppl | SEL | ZEL § OEL | STL [ LZL | BTL | OZL | €2t 1A EARRAEET [4]
& zil D §20 2t | miL | vl | izh | 6zh | €eL | 66l | bvi | tvi | ivi | G6: | 961 | OGk | 8¢+ | ¥2L | Zzv | v2r | vel | 9e. | GeL | avi | 62+ | 06y | ek | v
oz Sih oL 2e. | 62 | 661 | ovi | Ovi | 9o+ | 6eL | €vL | i | Gve | €vi | Oy | Ovi | 0ot | 16\ | OcL | veL | 02t | 8Lt | GLL | BLL | 8%k | 02r | ezL | gL | ot
e Syl eyl 6Zh OEL | QEL | SBL | SEL 1 PEL | OEL | OBV | STL | LT | 9TL | 821 | O£ Vet bEY | BEZL 1 ALZL | €21 | gkl | St | SEL | BLL | BZL {-BEL | BFL k]
o L 05 581 | vSL | ZGt | 09L | 09, | 861 | 6S. | vi | vl | 96 | 91 | 6L | €y | @et | @c: | 6EL | 551 | bEv | 92k | B | vib | &ol 2ol | 16 2wl | 8
5e 501 : S67__ | 25% | 661 | #9L | vBL | 290 | Z6% | 061 | OvL | V6L | 9% | ¥Z) | S+ | OBt | £eb | LEb | OEs | 62b | €2k | viv | 60F | 8ib | 7ty | £ | 48 | &
5 % vab 95l 05, | ¥8L | %hi | vih | sii | 991 | 08, | 8vi | 6EL | O, | €21 | 9% | Zet | 4Ci | 85L | vel | 621 | 02k | Zbi | b0 | 60b | 9 | v0: | 6Ll | 9
5 I o S6v_ | zey [ vy | 590 | 693 | OLt | 697 | £9. | L | 2oL | 26l | vzL | 0z» | eet | ¥eL | ovl | Ovl | 68v | geb | 92+ | b | 26 | 50b | 903 | Bt | §
12 G6 9Lt 9eL OSh | ovL | vob | TLL | QUL | 941 | Lk | vOL | QS | LEk | L2} 343 2L L LZE | ZEL | GEL  BEL | vEL | w21 | pLL | 04t 26 g6 36 i
N % oLt 280 | v | Z2v | ovr | Lsv | 9% | OL: | 65 | 191 | 8L | Ot+ | 621 | 8LL | SLt | BLb | veL | OGL | SEL | 9ck | §6L | wEL | 911 | cob | 85 | 66 | €
89 S0l pLl Lyl S0L | 6LL LU OGL | TG | 69k [ il [ Z4L [ SOL 1 OGL ; 6CL ; OSL | OBL | OCL | YEL I QoL ! wbl | obb | 9vL | Sb | BEL | LZL AT z
g 511 5L Sri__ | eii | ZzL | Ovy | vst | @9% | 241 | 94t | SzL | WU | 25L | 06 | Ovi | BEL | 8€L { 66L | vpL | Ovi | ovi | vy | ovh | vy | ZEb | €2r | 2L | b

w00 | CUIN | KR | weay L ez ez | w2 | oz | oo Jodo s |wniajoluwloleje ooy o] ela]o | =3
W UUN

aw LEGT TINAY wae VIVA IVAIL ($/1)IET12[98L -

1467



VB “UiN
e XeW
g9 2oL LA - | | ﬁ ] | _ _ “ ¥ _ i _ m T ueAy
08 v veL SL | Eil [ 62V | vy | €91 | 84 | 98k | Z6L | 6L | 061 | 294 | Gl | 29+ | b9l | 09F | 85% | 85 | peL | w81 1 08L | i (o o T on o T e
% vol 581 svv | 501 [ vis Tzer T'eSy [ozi [ 080 | 88y [ 681 [ w8l | 921 | 691 | 2ov | 85+ | eL | ogi | awe | vvs | vvi | avb | 8. | 4zo oL Zn ool | oo
6 5ot Z8 gvl | 8ot Uil ot [ev | ior | war | €8 |98y | 6y [ %81 |94 | Sev | 95t | 0L | 8w | ovi i wrh | omb | 96b | ver Lozl ez o 1 zn |62
7L 8ok z8 evi |80 [ 1Ll [6it [ 06, |0Z 06 |28y e | 08y | 4zi | izt | 89, 2oy | 461 | oL | 4vi | owi | oer | ges | eek | 28k [or em |2
% % 82 ot |z [ vzl |ee. [ BEL [ 4sL [ 004 | wiy | 820 [ 94t | 941 | 43 | €Ly | 89) | voL | 6GL | S | evh | Onk | vEL | OBl | 0cL | zoi | e (oe |2
e 5 Vit Lyt [OSi [SEL | Ovi | vl |25V [0Sk | 29V | Z4y | var | vat | €41 | i | 69% | €8l | 48, | 28r | ww | Sak | S2s | ri [ & ot |6 e | 6z
9% oz o 87, [ OZL | ygr | 0er | ZGU | vyl | @Sy | 65y | 59y | 88y | O4v | bib | wir | 94b | €2y | 6oL | 58. | 980 | ivr | o A
L5 Ll 291 57 LY 1 0EL | LBL | EPL | 8L L ZGL 1 95y ) 091 | ¥EL | ¥9L | POL | 8L | £0L | ZOb | val St 5L | Qv | 2l ZLL | OfL | ZLE L4
Sr 12 Q31 6ch SLi @kl | L2y | vEL | L8} m bR L WRL O OFL | BWL | ZGL | Z6L | S5 | 951 | 08b | 091 | eS8 | ¥5L | ovL | et kb | SHL | ZLL 24
8 Y 55l 68. | zzv i 92L | 0kv | eeL | vl | wyb | ive | 0SL | 36s | 05y | 081 | toh | 2gh | 68y | €51 | 2ol | 6vi | evr T oee S lot [ | =
& 50% 5 Orb | SbL (621 | 16y | et | vvi | 6vh | LGy | 2oy | S8 | 6 | 06k | 08) | 6vh 25y | 861 | 950 | 255 | Grs T ors 7L | 801 |oib |2
z P e 96L_ | 1L | ezt | 6oy | Ovl | ovL | 3Gk | 25k | 25y | 45k | 18y | 03k | Zvi | ovi | 6wy | 08y | €5t | 0r | Gvi ors | ol | vov [ w0 | o2
& g0t vor o7t {801 | 9hi | Zzb | Ovi | g6t | 29) | €9v | voL | boy | S6» | sk | Swh | 2oy | vy | 28h | 86 | 66 | ves I Ze vl | 2oy | S0y | &b
69 % Sor (£ [ 01L |22l | $6L {ovr | 95 | 29) | S9% | v9L | 6L | Z5L | Bvk | avi | 2vv | 6eL | v | Zvb | dvr | Evi | Rl S0 | 86 | 96 | 8
69 00 891 66t | voL [8bi | s2L | vi | vSk | 1Ok | S9% | 691 | voL | 5L | LSk | Gvi | oby | oy | Sl | 6vb 1 05. | 05| pi 501 | 00k | ook | Zb
5L oot si vwl | 20b | €L | gL [©ve [ 66k | Ok | G4 | S2b | €L | 991 | OB | w5l | 05k | G5k | 261 | vSh | vSs | 954 | 0oh | 66» | Szh | zit | 20k 0ol |
o8 oot o8t gvi SOt iziy [<TL [ vvi |99k | 69k | 94b 640 | OBL | o4L | 6oL | 85k | T8t | wer | 2v | 25k | 26, | 06h | O%F | zvb | 6Tb | 4k | Sov | or | &t
62 oot 5L € ] 001 | v0L | bib | 28 |6yl [ZS. | 22l | Bk | vAl'| 1AL | ©9v | v | 2sk | OS) | 6vL |28y | 25r | G5k | Svi | seh | eer | €ah | Lhh [ S0l | v
52 2ol oL svs 1 £0i | %01 | gLy |86 | osL [z [6sL [z | e4v | 8oL | eav | st | Ssb | vsy | zes | Oy | avi | zvi | ser | azh i zev | wn |2 (o |6
% 3L 85t lys  jOli i €2 [ €6l | €vi | vsL ["eSU | 89) | 891 | 5oL | 1oy | woL | svi | ovl | Ewy | iz, | Ovs | Ovi | 6er | veL | S2h | £zh | oo T on [enr |k
s ozt 7D e 10T | uzi | 9Eh |9yl | 8SL |'6s) [0z} [ b2t [ 041 | Z9) | ot | sy | wsh | 05k | 8v. | Svi | zvi | Ove | 95k | 8ev | eb | oeL | ot | o8y | LI
B 8T e Sv» |z |48l | Gy [ 261 | 5L [%aL [ v8: [o9y | ool | zov | et | et | 6wt | svi | evv | 681 | Seh | ver | 2o | 06l | 2. | Bei | er | oe | ob
g 5 0gL b {260 [ 9EL Dzes | vl | 0L [ w6 [9su [ 661 | 0ok | €51 {981 | 2si | @vi | bvy | Cvu | G5L | 2es |62k | sav | wer | €z [ veh o5 @ | @
s i Z5 9ty J oL i eeL | oel | Ove | Zri | vl I8yl  OS) | 2ok | gsv | 5L | 6L | ObL | €v) | 68y | vev | 92k | vZh | 0% | deb |21l | 0% | 2r Tzer | B
i 2 29l pb (8L | iwl | wvi | evi [ 0s. [T0S. (2gi | wer | 650 | o | 28y | 28y | 0oL | 87y | 25l | 6L | mer | ber | Sev | iek i zz len it (65 T 2
08 0l 09} ove | ol {25 | w61 |65t |09 [ 4SL [ %S | i5y | 8vi | Svi | Zvi | L | 9wk | @v; | Svi | Ovl | £6r | 0%k | evh | &L | 0bi | Zih L 030 |08 | 9
58 Zo N Gvl [ty | OSL | 851 | vou | 99 | vou [0Sk | ¥Sv | goi | vvi | v | Ovi | ewb | Svy | 6vL | GvL | Ov | tek | Zos | ohr | 90, | ZBL ek |Gz |8
o oot ozt byb |66l | Z6L [ €91 |24y oLl |esl | ZTLL | 59 | St | eve | Zve | 681 | otL | 8% | Ovk | 2oy | ovi | BEL | 9zr | Gk | Sov | 0oi 2ot [2n | %
26 % 5t Svi  {6zi | vl |69 | 9.k | weL | 8L | vEl | Gi, | 994 | S5k | Svi | el | Ov | Zv) | ovh | 051 | 6vi [ cvs | 26 | 62 | Ohh | @0t | 66 [ oor | %
D ¥ zi O: | eit [o6L 6wy | Sov | 621 |Z6L | 28t | GZb | voL | €50 | zvh | S | £cL | Ses | 88k | ZrL | wvi | Evi | vee | 62 | Zhi  G0r | o6 | w8 |2
ve o0: 7L Ori 100 i vt {wel | wSL | 89L {84l | w8y | ¥8y | GAv | Sov | 05v | ee | eel | oes | ver |66l | Zve | zv. | vvh | 28y | 0zi 60s |20t To0r | L
om0 | U | XB. | UBAY fez | 2z iz | oz | e B I R R B R B - R I TR B R VR PR AN IR N I A
Wo won : | k B

wx L66T AVIN s’ VIVA TYQALL #7211 21481

1-68



WA
B g
o W T T T ] | ] w “oBiony]
& 5l ) o 820 | v | zal | ool | GOv | £ar | vsl | 981 | 26+ | 6i | var | zor | 45r | oat | ove | 9% | oE [N | &
9 ZiL 54 e {8y | v2L | S | Z5v | 6L | edv | 841 | 640 | 7ZL | b4b | 29% | 2ol | 95% | 25y | 2sk | vk | evs | vvh 9ok | Ees LSz 6 o [z | R
5L e Z61 661 _1€ii [ @iy |06V | Lv | €81 | 94t | 6% | 06l | €6y | OBy | 564 | 641 | S2L | way | 2zu | 861 | 29k | Gav | i | e [ ees ver [ o2 e | iz
69 5iL gL voi |2z [Bes | L | v T Oob | 24L | OBL | S8 | Bmr | £8v | vBL | G4t | 691 | 2oL | S5v | +51 | Svi | zeh | er | szt e [ zar oz | eh |62
0 o 061 s. oz | ozv [ceh | 2oy [ o5 | 89% | 621 | 98y | 06L | Obs | e8v | v6L | Sir | 0L, | #9v | £8v | 0%y | wwh | 98h | zeb | 0er ot | oo Toer | &
£9 ¥Zi 8L 251 08t | ¥EL | OVl | GbL [ 6y | 961 1 89L | it [ 081 | o8y | Zel [ vet | OB | ZZh | 9L | GG LSL 1 ZbL [ 28 | SZL | ¥ZL | o2y | 8%k | Q6L ¥z
: Zi 83 s6v | e: [oes [ %y | 6L | 66U | oy | 6oh | 641 | 26y | 98y | e6: | eer | &8y | 03 | ELi | S9L | 85y | 0%k | ob | ek | oo | an [ e iz 2
8 gl 5Lt 67, | vei [Bet | vel | Ovi | ovL | OGk | 961 | 2oL | 4o\ | ozb | 2 | S2L | SAb | 6ah | hee T ver 8L | em 1 ove [iek | en (el on va T =
25 gl vL) 6¥ 0L | #EL ; OFL | SFL | OSL | pCL | LS} Loy § vol | 9oL | go VAL | vAL o opAL | TV | vOL | LG | L¥L | 921 | 2L AR DIEE: AN Lz
9% oit ) 670 {Sei | iSu | @el | wi [ @vh | 260 | Gok | 85y | 0or | ¥ov | S9L | 89% | 021 | 2ay | 2dv | 04 | vev | 95 | 9w | seL | om oz Ton | i | o2
v o £ 05. €z | 0Bb | @ew | oL | 6L | voL | 96k | Zov [ oi | @5y | 66l | Lol | 6oL | 89y | zzi | Gl | 8%r | 29s | z5b | evl | 2t 6o ok e | o
5 ozt si S5L o2y |5k | cvs | vsL | 00L | o6V | BSL | 891 | e | SOL | ver | vor | 450 | Oav | Siv | @i | 8Ly | 89v | 4L | vei 1 ver | Ger [ izr [oE | o
v oz 70 S5 | ocL | 6L | ovi | vel | zok | oL | 891 | 9L | Sov | zov | 65v | eek | ool | 6ok | oL | was | zeb | 5ev |65 w08 | ve (o e o
& Ve 2l 95\ |eel | iev | oy | 65V | 89V | bab | L2 | Ziv | o4v | wZV | i 1 6oL | 69v | 89y | 89 | 0L | 891 [ 19y | S | vt [ o6l | vl | vei [z |
o zi Zt S8 [ 08\ | vk [ ¥Si | 651 | il | 6ab | 26t | 18w | 64L | 64y | 2L | 9L | 4ot [ 80y | vor | eon |68, | zev | evi | 2ot | 3z | et [ wii [z | ot
69 Clh [4:4) £el LLL | AZL | TP G 261 | B9L | 92 [ 08) | 2B L 0B | ALl P £LL | BOL | 99 | 984 | 9L | ZoL BSL | ¥SL | iyl | LEL | 8ZL LCL L SLE | ELL 143
N A e o6 o T2y [ovk | 25y | tib i 6zt | gL | vev | 281 | @iy | sz | OZt | 881 | ooy | vou | zaL | 25 | 25y | wvt TSRl em oz vt L e
S8 Zik LLb Ly 'L L EZE I WEL | 8v L 8O0} Zab P 94 f LY | 94Y | TZL | BOL | PSL | 0OL | 9%} | ot 8L | bl AR AREARRENARET R 143
59 5l g8l 261 |61l | cer j ool | v | 19, | ozl | OBr | Zey | cew | G8s | OBb | 2L | 0ar | S9) | 15y 6L | zgr | wvi | ooy | &b e [ ver o Ten |0
39 ol ' €L 1 0ey | 6oL | 56) | S+ | 86v | O4v | 6L | Z8L | veL | ves | 26k | BZL | wal o4y | 490 | 2oy | 8sL | 4vi | 2o | 08b | veh |1z 6 Ten | o
29 oL z81 2L 1 0Zi |92l | vBL | ovl [ €5k | gal | G4 | OBv | 8L | 28y | 4L | B4L | vab | 86y | 29y | 96 | wsr | Gws | 8L [ oel |zt (2 [ s
o5 2 o8t 2. 112 [Gev | 2ok | vy | %5) | ¥al | vzl | B4y | 061 | 08y | 08L | Z4v | 621 | oZy | oL | osh | per | v | oer oo | eoi [ se e e T s
'S s 081 751 | 051 | eev | ger | Gvi | tob | 6SL | 99v | z2 | B4l | 641 | OBk | 081 | 621 | e2p | 49t |zt ey [ v | vi | wer T aei e | oer Trer |2
s oz 7 vSL | €6L | zvi | ove | 05L | 5oL | 661 | 200 | 96v | Ouk | €4v | 621 | 94y | 2L | S4b | 0Zv | vet |81 | avi | vk | 2er | e oo | e Tver | 8
% oLt ] 051 [ 86L | vl | ave | 2oL | Sgb | Z5L | 89y | 09v | 2oL | 701 | 691 |69k | L2l | 24y | 0zv | vor | ¥eL | Svh | s6L | 82 | 6w e | ait sz | S
& oLt 5oL BPL_ | vEL | evl | 0 | o6y | 05+ | 09% | 65+ | G5+ | €5y | @S | 0oL | 291 | 601 | 69y | 60w | 89 § 1oL | 0% | Zer | Szt o [z o ey
) Z b2 S5 | 0su | 9wl | o | 690 | erv | eay | ez | Zov | cov | oo% | veh | €91 | oo1 | Gar | wiv | Ly | oci  Eoi | evi | ver | i T i Ton e
9L g0} 3l GGt 9zl | TPL | g&t LLL | Q8L | pRL | ¥8L | LAL QAL | 69 1 281 | BSL | 8§ POl | 991 | oLV | 04L L9t | 061 i BEL | SZF | SLi | 80L | 601 4
R 50+ 5ot S5 | eul | eel | oot | Zov | 6L | Zev | B8k | 98% | 5L | wit | 851 | »8: | 18t | 05y | 0L | £9% | oi [ goL | wsi bl | 6 T8l I s | %
wooya | uin | e | ey e |z | e le e la e la i la ol e]e|s]o _ s le e le]io iy
WS A R

s LOOT NI wexe

VIVATYALL (#/1¢°1 91qeL .

1:69



oL LoLg U

=18 zZot Xen

g5 | Skt 189l | L8 | piL | S3L SOAY
- - - ar | ¥LL | 29 e
- - - 8- [ YA Le
= - - 85 | €L | ZiL 0c
= - - £ | 9Ll | 69l 52
69 | 9k | 581 5 FAY R i ) 14
65 Jozk Loz | ¥s | Ll | LA Fid
SRR EEEETRED 9z
S | Skb | OLL hdd L | 99 jar4
85 | ZEL | OZL ] S | LLL | S3) 4
L5 zht | 68l o EbL | BGE £
LS [ {1 a9g vil | 251 zZz
£9 20 | §51 &2 Skl y Zrl ¥4
18 | 60k | 0L £e gLl 1 &kl 174
iy g0k | 551 8] ZLL 1 g5L 6l
05 e0L | 851 o L SLL | Q9L 21
R EENERETNEED L
14 ShL | PSL 0 ;20 | 2ot =}
05 |8kl | 9SL | 69 | vOb | €4 =28
os [ezv | 2Ll | 62 | 6 | 0Lt vl
(53] 801 | L3 Lg 66 o8l e
£8 £CL | 9LL 19 0L | Ll .
b9 | B0L | BBL { €2 | SOL | &b [
19 =1 7o 6t LEL 1 991 0}
(5= IEAA  TA §s vik | QL1 4]
85 1 ¥ | TBL BT oZL | 951 8
29 | 9L | 8Ll - - Zol L
25 | LLL 1 BSL o SP | iTL | 99L g
(4] oL | 2THL £s £2L | 94 s
3] G0l | 95t 09 oZL | 0Bl ZZL 1 rAL v
Zs Zhl | ¥Sl 09 [+ A gLl | €91 £
85 201 | 28t s vZL | 2Ll ZZh | TiE A
g Ll | 28t 95 BLL | PLL 8ZL | €91 8

YOFIQ | W | XeW [UeAiQ | uiw | Xel ...ot_ﬁ UIN | XeW
Alng 1snBy Jaquisideg

w4 LGGT ISNONV AT wx VIVA TVQAL (p/4)1€°T 9198



1.6 Otht_:r Data




Table 1.32 CALCULATION PROCEDURE FOR WATER USE SIMULATION

Unit

Meaning

Equation to Calculate

Symbol
Qpa  |mdfs | Natural Discharge at Panjangan 20 years by Tank-Model,
: PR 10 years by Observation

Qt  Im3/s [ inflow at Dam Site Q1= Qpa * (53.0km2/192 6km?)
Cl - Im3/s | Mairitenance Flow at Dam Site Cl= 1.0m3/s * (53.0km2/204. Okm2)
. R A =0.26 m3/s
Bl |m3/s |FlowRequired at Dam Site BI=Cl
El /s | Balance at Dam Site El=Ql-Bl
Y1 m3/s § Surplus at Dam Site if E1>=0 then Yi=El : HI=0
HI  Imdfs | Deficit at Dam Site ifEI<0 then Y1=0 : HI=El
Q02 m3fs | Natural Discharge at Simongan Q2=Y1+Cl+Qpa * (151.0km2/192.6)
€2  |m¥s |Maintenance Flow at Simongan C2=0.50m3/s + 0, 15m3/s = 0.65 m/s
L2 mdfs | Exisling Intake Flow L2=0.58 md/s :
88 - midls New Intake Flow _ - . .
B2 |m3/s |Flow Required at Smmngan ' B2=C2+L2+8S
E2 7 |mifs Balance at Simongan £2=Q2- B2 I
Y2 m3/s | Surplus at Simongan_ ifE2>=0 then Y2=E2 : H2=0
H2 m3/s | Deficit at Simongan iIFE2<0 then Y2=0 : H2=E2
Yt . | | Surplus Flow for Both Site Smaller of Y1 and Y2 .
Ht - [m3/s { Total Deficit Flow Hi=H1 + 2
v m3  { Dam Vacant Volume V = V' + (Hi-Yt)*86,400*Days

m3 AR B if V<0 then V=0

m3 Do V' means V at Former Step
Dq * |md/s | Dam Operational Flow Dq = (V-V")/86,400/Days
DI © . jm3/s. | Quiflowat Dam s =Ql+Dq o
»2 |mdfs chha_rgc at Sunongan after Dam Operatlon D2 D1 + Qpa*(lSl 0km2!l92 kaz)

g Nolg : basically Days =5 excepl e'_nd of month \\here Days =3t06
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Table 1.35 CALCULATION PROCEDURE FOR WATER USE SIMULATION

o

Water Use S Unit . : Year
) 1995 2000 2005 2010 2015
Eastern Area . .
Domestic Water Demand o m3/s 0.288 0426 0643 0.792 0917
Population S Person | 350405 369923 390,528 412,281 435,245
Service Ratio S % 50 70 - 90 100 100
Ratio (House C. : Public H.) - % | 30:20  80:20 80:20 - 80:20 80:20
Unit Consumption for House C. b Vc/d 170 170 190 200 220
Unit Consumption for Public H. . Ve/d 30 30 30 30 30
Water Demand for House Conneclion mi¥s | 0276 - 0408 (0618 0763 0887
Water Demand for Public Hydrant  © m3s 0012 ~ 0018 - 0024 0.029 0.030
Non-Domestic Water Demand _ C m3/s 0.233 0.698 i 1.409 1.922 2.035
Industrial Arca ¢ ha 610 - 1220 1,857 2,580 2,720
Service Ratio C % 30 60 . 8 8 85
Unit Consumption for Industrial Use Vsiha 0.75 075 - 075 075 075
Industrial Water Demand S mi/s 0.137 0549 1184 1.645 1,734
Commercial Water Demand (Dom. ’35%) m3/s 0.101 0.149 0.225 0.277 0321
Losses of Water ) : % . 27 025 25 25
Table 134 - _ 0 mfs | 0848 1539 2735 3619 3962
Raw Water Demand (Clean * 1.25) | m3fs C1.060 . 1924 3419 - 4524 . 4953
Westem Area ; oo _ - o S . - _
Domestic Water Dentand L m3/s 0.625 0‘)24 O L3% 1.719 1.990
Population | Person| 760,504 302,865 847,585 894,797 944,638
_ Service Ratio . : [ Yo 30 o 90 100 100
Ratio (House C. : Pubhcll) 1 % 80:20 80.: 20 80:20 ©80:20 80:20
Unit Consumption for House C. oo Ve/d S 1 190 - 200 220
Unit Consumption for Public .~~~ | Iefd 30 30 30 30 30
Water Demand for House Connection . [ mils 0.399 0.335 1.342 ©  1.657 1.924
Water Demand for Public Hydeant  © - * | mdfs 0026 © 0039 0053 . 0062 0066
Non-Domestic Water Demand  *. o m3fs 0340 © 0725 1256 © 1512 1.749
IndustiislArea - - .. 0 . ] ha 541 892 1205 ¢ 1428 1,651
ServiceRatio . -~ . - 0 % 3 6 8 - 85 85
. Unit Consumption for Industnal Use Vsha 075 - 075 - 075 0 . 075 0.75
~ Industrial Water Demand - s m3/s 0.122 0401 0.763 0910 1.053
* Commercial Water Demand {Dom *35%) m3fs 0.219 0323 0488 : 0602 0.69%
Losses of Water o % : 38 27 25 - .25 25
Clean Water Demand ((D+N D)(1- Loss)) C | w3 1557 2258 3535 & 4308 4985
Raw Water Demand (Clean * 125) _~__* " | mds L6 "2’.3"2’3 VYT R .5.335' 6231
UppcrArca S o SR R : ‘
Domestic Water Demand o ] el 0112 - 0213 0322 . 0397 0.460
- Population S U5 U7 Peson| 175622 185404 195732 206634 218,144
- ServiceRatio ST % S50 70 190 it 100 100
Ratio (Houss C.:PublicH) .~ © | % | 80:20 $0:20 80:20 80:20 §0:20
Unit Consumption for HouseC. -+ © | Wedd | ° 130 . :170 © . 190 =~ 200 ~ 220
" Unit ConsumptionforPublic R. - ' * 7 | wid | 7 30 - .30 - 30 [ 30 30
- Water Demand for House Connection | .| mdfs 0.106 © 0204 . 0310 - 0383 0.444
* Water Demand for Public Hydeant -~ ml/s 0006 ~ 0009 - 0012 . 0014 - 0015
Non-Domestic Water Demand = ;- foor | mifs S L [ :
Commerciat Water Demand (Dom *35%) mys | 0039 = 0075 0139 0.161
Losses of Water ~ ! % - 3’ 0027 25 25
Clean Water Demand ((D.+N. D}!(] Loss)) Co ] mdfs '0 243 0394 ;0715 0.827
Raw Water Demand (Clean * 1.25) -~ © . | mwdfs | 0304 . 0493 .0 '?5.0893 : },1934
Total L e | 3 73310077 524007 10802 ~12.218

' . -'Population'in this taSIe includes pwpoécd ne“l scr;"éoc area in Kéndal & Sajung(Dcmak) '
- .- Population growth per year is supposed as 1.09 % based on the data of 1985 to 1995
o Soarcc REPORT "SFCP FmaI Pro_;cct Preparation” in 1996
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Table 1.37 EVAPORATION VOLUME TO INCREASE FROM RESERVOIR IN DRQUGHT TIME

No.| i Item Value Unit Remarks ]
(1) | Pan Evaporation ( = Reservoir Evaporation) 1,610 mm/fyr | by BMG-Semarang
(2) | Evaporation from Basin 1,200 § mm/yr Average in 30 years
(3) | Evaporaltion to increase from Reservoir 410 | mmfyr | (3)=(1)-(2)
4) ' 112 { mm/day | ()=(3)/365
(5) | Storage Arca at Normal Water Level 1,006 | 1000m2 | NNW.L=EL.148.6 m
(6) | Storage Area at Low Water Level 631 | 1000m2 | L W.L=EL.135.7m
(7) | Average Storage Arca * 819 | 1000m2 | (D=((5)+(6))/2
(8) | Reservoir Supply Days in Drought Year 108 | days |in 1991, 3rd/30yecars
(9) | Evaporation Volume to increase '

: from Reservoir in Droughi Time ] 99,000 m3 =D (N*(8)
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