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2. Monﬁhlv Rainfall ut 52 Rain Gaupges

‘The compiled herein is the monthly rainfall of 52 raingauges calcﬁlated
from the records during the 1951-1971 period. The location map of 52

guuyes is as shown in PFig.2-1,



Rainfall Gauging Sfation

N : Station Elevadion | Interrupted  period
oumber | Name of place (my__ | during 1951- 1970 Period
] § 7 g | Batu #77 | rvas
2 57 Singosari 480
3 52 Ha jutangan g8
« 55 Wagir L00
5 &3 Takung 550
-1 3 &< Tumpang s00
7 as Ponljokusomo 860
& <& Tangki! 3v7 /967, 1967
@ g8 Dampit S0 19627
/o gda | Gondanglegi 5358
’ i 52 Kepanjen 335
——— ¥ /2 /87 Kesamben 2as
L ;3 | /66 | Birowo 775
-~ ‘ sd | s65 | Doko 328
s \‘\ /5 753 Semen sao I957~ (753
! 59 * ingl 20
/ Jombang Mgjoagung \"" /6 L Wling/ 3
: o . , /7 | 2 | Lodeyo 732 | s952
," Blgn&h, @ \\ 78 /36 Goru:Tv 245
/ . ’? - Badak 580 1957
/ ) zo 737 Blitar ¢ 7o
f’ : 2/ rgr Kademangan 22
! L8 2z | r20 | Srengaf /28
i £ RN 23 - Gandekan /00
\ .
{ \ o 24 34 | Tulungaqung 70
\ ‘i‘; ) b ! \\.‘ 25 45 Bojelamgu L3
. !
\ | Sawahan / RG.Menang Pujon 4 S . 26 | 482 | Campurderal &8
' [Fong#ira) ; k73 )y Singosari \ 27 5 Besuk az
RN } : 'Z‘ . @ 2) N YY) 50 | Kgmook 720
n —- = i o e 1 atu el S i
i Y Kedirs T ! [Seip E! ' so Jabung TN 29 ar/ Karangan vz
; \ A Lesuk g ' 8 Sekar ; Y 30 27a Bendungan £70 195}~ 1953
\ N —————— ¢ 37/ 24 e ; g5
\ Y L ‘é\ ra; Tom, ' : ae;jah
/ \\\ L ajn j ! Jutargan, B e / 32 2/ Besuk §30
’
. s 2 Semen ’.r’ = 'n" 32 | 78 Kandal /20
S oBendungas “ I5® { m‘"’" \ EY IO07 Wotes 225
/ A 7 "
’ o ' - 35 ’9 Kediri &2 IPER ~ yFTO
’ @ L a
l i"‘\ '= F6 76 PG Meranyg 782 ~ B
- v ,3"'* Tatr P Tt T T T T
! w \ Doko 1 37 _ at/ L 7
R @ # \ O ! 38 | /6 Sowahan 570
£ ~ L A .
Kesomben 4 37 7/ Nganjuk <
Karan, Tulungagung --.__ - Q2 -
! ; ——— / 1 " 40 cd Kerfosono 46
N o?sﬂﬂ i o3 \‘ a7/ 77 Pare /58
1 N \ 7 ;
‘: / Campurdarat PR Birowa _ \L - &2 7 Siman 350
~~ 2 - am T FE 3 | Sekar 70
\‘\ of{ Kanpak e “"“----/ <4 3 Pujon /290
! “ / ‘ 45 | 95 | kandangan 33 | 1957 ~/955, /957
’ Besuk ; "l ]
o dz7 - 46 32
! - S ; ; : Jom bang 49
\ " o Kainfall Gauging Station ; pr 27 Blimbing 2o | 7762
W me Djscharge Gauging Station "' 48 20 kabuh 28
\‘\/\\ A4 26 Tapen 5O
Q 50 §7 Mo 0agung 37 IPSI ~/P55, 1957
&/ /6 Tampung 70 195/
Fig. 2-1 Location Map of Gauge 52 | 95 [ Mojougrto 25




L2 1]
YEAR

1950
1951
1952
19583
1954
1953
1956
1957
1938
1959
196D
1961
1962
1963
1764
1948
1964
1967
194R
1969
1970
1971

MEAN

YEAR

1950
1951
1952
1953
1954
1955
1956
1957
1558
1959
19460
1961
1962
1943 -
1964
1945
19466
1947
1968
1969
1970
1974

MEAN

YEAR

1950
1951
1952
1953
1954
1955
1958
1657
5958
1959
1940
1951
1962
1986%
1964
19658
1986
1987
1968
1969
1970
1974

MEAN

ND

TUN

193,

379,
298,
227,
3b4,
207,
2680,
250,
189,
vz,
453,
395,
548,
4Bs,

28,
371,
358,
326,
190,
250,
298,
375,

311,

NO
JAM,

307,
429,
319,
333,
398,
251,
285,
348,
261,
ara,
389,
412,
&bp,
2467,
119,
166,
iv%1,
139,
240,
294,
147,
338,

305,

1 BATU

"FER,

“238,
288,
ey,

FER,

147,
299,
457,
1691
234,
2048,
196,
429,
292,
247,
464,
280,
416,
215,
11"
194,
284,
135,
285,
188,
110,

71,

243,

FER,

147,
326,
317,
254,
439,
183,
203,
168,
255,
243,
581,
30%,
2h4,
377,
170,
212,
309,
271,
309,
351,
10%,
2086,

272,

MAR,

268,
178,
433,
159,
20n1,
210,
163,
490,
306,
238,
any,
206,
167,
292,
300,
207,
315,
. 136,
243,
LN
368,
1"9.

263,

SINGOSARI
HAR.

110,
187,
169,
164,
264,
193,
175,
S64,
238,
248,
309,
217,
187,
201,
28z,
2.,
58,
148,
2?7,
347,
2715,
131,

235,

KRAJUTANGAN

HAR,

109,
152,
Teh,
256,
171,
212,
170,
525,
190,
265,
1574,
243,
280,
217,
288,
248,
351,
254,
416,
474,
240,
259,

2635,

AR,

368,
15,
97,

161,

24,
Tty
97,

104,

ELEM

107,

14%,

185,

188,

175,
iv,

134,

1106,

119,
85,
ary

147,
74,

134,

AFR

275,
55,
4z,

- 14B,

234,

0,
163,
1?0,
207,
144,
314,
238,
250,

74,
131,

39,
134,
1a0,
139,

54,
148,
1%r,

152,

AHR,

240,
B4,
40,

278

251,
55,
17N

127,

251,
By,

194,

175,

2642,

23k,
238,
142,
201,
iic.

&s,
i0s,

I,

150,

MAY

188,

111,
12%,
100,
15“ L]

120,

JUNE

JuLY

JULY

SEP,

ul
0.
al
0,
34,
?1,

acT,

45,
0.
a?c
0.
128,
&C,
114,
25,
28,
a7,
55,
0.
27,
19,
27s,
18,
8n,
53,
64,
73,
78,
118,

65,

nOv,

78,
13,
499,
1“707
481,
320,
170,
44,
108,
101'
152-
119,
212,
13,
296,
3,
150,
114,
234,
131,
2R2,
2nt,

179,

NOV,

Q.
146,
413,
101,
260,
i56,
291,
2358,
13,
170.
433,
154,

a7,

52,
146,

129,
1r?,
271,
176,

a5,
187,

209,

NOV,
az,

486,
141,
17,
204,
337,

?0,
111,
224,
290,
155,
117,

38,
2R4,
146,
149,
290,
158,
150,
1048,
2380

199,

DEC, .

282,
2715,
489,
355,
343,
288,
248,
32t
506,
447,
208,
LI
380,
235,
1%9,
190,
220,
496,
247,
311,
174,
253,

412,

nec,

35,
S04,
266,
377,
258,
233,
316,
379,
551,
595,
§27,
433,
v3d,
245,

sna,
254,
293,
238,
165.
2685,
Aph,

3p6,

DEC.,

108,
529,
206,
364,
396,
216,
343,
441,
318,
419,

57,
411,
627,
409,
220,
3na,
240,
412,
244,
294,
119,
47,

dz2,

TOTAL
1768,
1284, -.
pa62,
1433,
2202,
1794,
1510,
1768,
1942,
1909,

- 1908,

1672,
2073,
1483,
1438,
1258,
15A2,
1451,
1998,
1567,
41748,
176868,

1715,

TOTAL

1238,
1874,
2020,
1555,
238%0,
2252,
1872,
7468,
7109,
194,
2727,
1876,
az?1,
1100,
1279,
1048,
1543,
10a3,
1048,
1409,
11°°|
1539,

1818,

TOTAL

1243,
2093,
2658,
1787,
2118,
1912,
1776,
1731,
1911,
2067,
1786,
1857,
2515,
1392,
1954,
1479,
1779,
1746,
2072,
1789,
1140,
2289,

1894,



TinEANG

T LI




YEAR 8
1950
19591
1952 -

1953

FLITIERE
19585 |

1956

1987,
1988
1959

- 19&0

L1981

1762

1963 -

1964

1965
1988
1987

1968

1969

1970
RCIIS

HEAN

.JA‘*.

C=10,]
- 464,

576
271,

Ay

164,
378,

S10.°°

111,

235%,

335,

148,

“rEn

.‘03’”

624,

537,
) 271-;
179, ¢
21¢,
S 1RR, -
BT,

275,
1. L
. ?ﬂbl
220,
235,

206,

305,
318,
213,
T 204,
.. 172..' .
L 282,
; 15?}:'."

. 293,

“:_ ;“beﬁ_' JULY

July s AU,

59,
74,

181,

408,

35,0

4

197,

¢ 380,

41,

114,

iy
55, -

.oner,

53,

808,
24,
124,

356,

L Y
156,
19,
RIS
[
d6a, .
L 30,

o183,
EEETE M

54
7%,

I

i0C,

218, .
148,
2eoy

18,

130,

o110,
‘340,

£S,

281,_'7

59,

164,77
P2

. bz,



C omew

YEAR

1950
T 1951
1952
1953
1954
‘1955
1954
1957
1958
i95%
1960 .
1961
1947
1963
‘1964
1969
1986
1967

T 1968

11969
1970 .
1974

MEAN

.iFER.

3
L
oy

-

C 310,

297,

1-jﬁaﬂ.

Cann,

1149,
898,
T end,
157,
2B,
110,
F Bde,
T 2¥3, -
. 418,
LBub,
Thw,
- 287,
“apl,
L LI-P

361,
Ve
439,

arz,
vz,
Toavs,.

2%6,

KESAMBEN
CwAR,

276,
142,
445,
2“'
c 204,
238, .
ins,
Mo,
316,
LAt
S 349,
110,
ceang,
LN
347,
190,
459,
. 817,
B LI
310,
FLEPT,
272,

298,

. KEPANJEN

L UAPH,

o,
192,

. N
1R%, -

- 192,

CAse,

75,
gh,

- 251,

140,
i8¢,

LR,
LI43%,
L1287,
T LG,
270,

ins,

- 3pa.
LTS,
C20hs

177,

95,

) ‘.l

169,

PR,

2y,
155,
20,
237,
284,
3%r,
54,
1ne,

1B,
40%,

3r.,
22¢.

C21s,

57,
1&a,

129,

B - LI

22,
336,

o ¥ LT

199,
B

195,

JUMAY

MAY

195,
26,
HU|

279,

257,

263,

1‘&l

24,
143,
258,
302,

136,
48,

228,
79,
BEEY N
30,
355,
kY
164,
'11290

Cadr,

.55..

swn
ne, a6, 45,
:120 T 24, <1
- Qs -
ﬂ! 38. 4'
7a, 12, 191,
10v, 487, 122,
99, 256, 144,
C A, ARA 1%,
130, 93, .22,
175, g 0.
ST 59, 13,
Wy 0, t,
b4, 35, 19,
0, 0, o,
170, 0, 12,
L, 0. 0,
45, a, T
A\, S, By
233, 157, 22,
174, 'N a,
da, 15, 0.
%, 15, o,
1U| T8, Zbu'
L2 X ]
Jumik JULY AuR,
hd, 57, 20,
107. 5, 1,
3, <1 1:.
1 3, .
PSR+ AP
t119, - odas, 0186,
78, 248, 7 174,
2, 410, 12,
"1D4, LT 28,
", 4, - b,
-3i8, av. Y
U, 0. 0,
74, 4, 17,
4, 0. 0,
5v, C 0, 5%,
] 0. N
54, -y, 1,
C b, . @ 0,
217, 146, .53,
54, Tl 12,
57, 20, D
?0. 17 Oy

 uet,

-iﬁv

Tioava,-
ey
P20,

'106-:

MOV,

'i??.
78,

428,

164,
Sab,

-3k,
153,

156,
194,
1%g,

457,

107,
205,
69, -

“1Rb,

489,

18,
140,

§14,
"‘Ol.

179,
295,

226,

%3,
" sa7.

3sa,
daz,
333,
429,
220,

74,

TataL
2040,

-1784, .
-aﬁﬂsil.
-4727,

33ee,
3597,
1891,

.. 2038,
.?251.

2208,
2143,
1637,

11902,

1428,

(2015,

1438,
2178,

1853,
3181,

1714,

- oa4p?,
2372,

2208,




YEAR

1950
1954 -
1952
1953
1954
1955
1956
‘1957
1958
1959
1960
198t - -
1942
1963
1964
1985
1966
1947
1968
1949,
- 1970
1974

HEAN

ki

STV

sies)

443,

S 310,

315,

320,
‘335,

495, °

192,
3so,

AN,

265,
263,

298,

290,

222,
-239,

282,
480,

321,

CXAb,

249,
203,

280, _”

319,

15 -
FEH,

553,
511'
736,
814,
S48,
Ba4,

Sda,

421,
421,
3In7, .
300,

T 2R9, ’
L1785,

'90-
431,
220,

T 3b8,.

-, 320,

-8y,
257,
118,
A2,

353, ,

SEMEN

MAR,

-118,
217,
518,
sz,
4vp,
s740

9,
727,
374,

At

458, -

a7,
277,
328,
oy
56,
574,
162,

T

839,
291,
3224

350,

L R1Ay
-2

.f'.19e.

324,
4%,
236,

347,

Ti1d,

409-':
SAve,
BN-1:3

372,
287,
By

éAo.

134,
LT

412,

250,

394,
R TLIN

297,

HEA&‘_
"201;_ .
L

394,

53.
235,
105'
345,
217,

117,

161,
144,

319,
138,
357,

‘294,

82,

T

. Oy
1R9,

3R2 -

oy

176,

182,."
e,

.fﬂuf
Dy 107,
29, 3,
52, 218,
o, -ig,
105, . L4n
92, 172,
67, - 251,
36, . O
35: 174,
124, 76,
10, 142,
0, 0.
B an
v T2,
78, 513,
0; Tis,
4, 140,
o 3k
27, 173,
a7, 67,
107, lago
116 423,
a7, o ae,
SEP, ocT
g a3,
., 24,
93] 175,
0, 0.
15 288,
P T54.
139, 480,
N 23,
B3, 2“0{_'
51, 144,
11, 04
o, 17,
Lo e
o, . 4%y
304, - 852,
0. o,
0. 128,
0. 1i0NE, -
142, 264,
16, ' 3o,
83, ‘ans,
e’ 475,
59,

160,

‘

3115 |
2?7,
09,
343,
468,
216,
429,

hdv.

" 08,

72,
b‘n l’
ons.
804,
TN

L G662,

264,
920,
211,
178,
415,
170,

138,
C 21y,

121,
s,
367,
LT
1b9l
245,
‘52'

“ane,

CgEch
366,

S31,
534,

"‘:19.
678,
a8y,

516, .

CLUeEy,

582, .
4ry,
247,
506,

765,

372,
274,

414, -

at4,

837, .

sn?7,

485,

492,
s32,

476,

. AkoS,

?412|

CPT15,

76806,

TOTAL .

T 92263,

7ha4,
1539, -
%158,
44R3,
139,
3197,
2749,
3635, ¢
7%11,
X490,
2018,
75884,
1777,

- 3254,

1407,

P82,

1892, .
2988,
2268,

‘7272, -

7872,

940,




BCLL]
- YEAR

1950
1951
1952
1953
1954
‘1958
1958
1957
1958
1959
1960
19564
1962
1963
19464
1968
1966
1967
1968
1969
1970
1974

HEAN

YEAR
1950
1954
1952
1953
1954
1955
F 1956
19457
1954
1959
1980
1964
1962
1983
1v04
11945
1964
11967
194R
196¢
1979
1971

HEAN

NO

Jﬁ”-

"’10.
557,

183,
362,
162,

. 254,
-308,

206,
297,

‘290,
225,

276,
72,
165,

- 31,

352,
372,

419,
261, |

435,
244,

29,

- FER,

4086, -

424,
“4s,

588,

328,

i8
FEA,
435,

. 30y,
556,

329,

1145,
243,

LObpIO
AR,

‘an,
~122.
254,
C et
T inh4,
414,
123,

246, .

243,
378,
216,
210,
264,
14910
321,
271,
B hLIN
158,

290, -

349,

S 3ng, -

354,

277,

GiHhH

© waR,

253,
270,
5¢,
aaz,

3ds,

160,
0%,
307,

akG,

34p,
'.2791
257,
451,
109,
417,
254,
438,
228,
BLTH
245,
295,

T4y,

314,

257,

144,

116,

119,

154,

141,

183,

160,

T3y,

ARR,

“25%,

4,
101,

247,

B30
152,
154,

1135,
.234,

C By
16%0

303,
- 263,
- 20%, .
S2¥,

14n,
425,
256,

.55,

2n3,
274,
1!°l'

‘227,

TIMAY -

183,
16, -
112,
0226,

‘249‘,.

534,
117,

T2,

133,

~217,.

JuLY
87,

. 38,

1.
9,
S,

143,
379,

T164,

214
s,

aun,
2'
38,
100,
e
9%,
181,
- 140,
a‘I
35,
‘0'
31,

I

421,
119,
30,
122,

a0z,

wOV,

146,

1R2,

‘6hB,

520,

226,
158,

LEEN

.1%2,

291,

74,
139,
T4y,
12%,

148,

402,
49,
97,

LN
R LL
anb, .

219,

nkc
184,
238,

A3, -

194,
255,
‘495,

479,

--.253,
“3as

452,
255,
45,
534,
2406,
295,
185,
S5Rp,

O
372,

233,

LN
179, -

- 439,

DEC

149,
576,
576,

321,

387,
378,
453,

. 258,

304,
384,

_%0i.
. &o7,

730,

Ti64,

197,

‘247,
564,
259,

269,

442,

204,

‘276,

3kal

TATAL

1961,

1910,
299g,
2041,
2710,
2544,
2094,
1910,
2182,

(2163,
7854,

1805,

L2477,

1117,

T1994,
1551,
- 2815,
L1491
L3602,
157,
. 2245,
2684,

“pena.




a*Rs
YEAR

1950
1951
1952
1953
1954
1959

© . 1vme

1957
1958

- 19%%

. 1980 .
1981
1902
1953
1964
1965 -
1966
1967
1968 .
19869
1970
1971 -

REAN

LX 23
YEAR

1950
1951,
1952
1953
1954
1955
1956
1957
1958
1969 .
1940
1961
1962
1963
1964
1965
1966
19647
1968 °
1969
197n
1974

MEAN

442,

_137;'

279,

NOD

NTUN

wlg,
‘148,

321,
2006,
354,
229, -
286, -
176,
116,

340, .-

244,
229,
155,
445,

277,
234,
369,

- 3851,

187, -

264,

385,

253,

21
FER

359,

798,
200, -

236,

223,

182,

271,

271,
234,
392,
160,
368,
218,

140,
B4y,

307,
251,
228,

174, -

264,

626, .

31i-

BLITAR

"”Anlﬁ

184,

301,
angy,
. 210,
1A3,

C1%9,

275,
340,

. 345,
an2, .

270,
237, .
25%,

318,

1H4, -
417,
271,
J0s,
176,
Ing,
310,

KADEMANGAN

“AR,

-2&4;
226,
257,

an4,
210,

266,
127,
306,

agz..ﬂ

345,
171,

154, -

233,
268,
271,
S S14,
538,
314,

377,

279,
320,
456,

29z,

262,

APR,

. 3Bb,
132,

LIcH
124,
107,
297,
sz,
106,
137,
239,

92,
16%,
170,
272e,

2?0&'.

295,

39,
12v,
295,

244, -

394,

1126, .

204,

apit,

(320,

13,
11|_..
28n,
38y,
dpb,
100,

38,
137,
111,

9n
171,
384,

100, -
19?' -

158,
98,
14n,

CoRLe,

264,
284,
207,

187,

HAY

394,
16%,
173,

362, -

175,

171@.
30.L-

102,
172,

FET I
60,
@,

204,

BT I
504-

174,

72.
180,
199,

154,

244,

48,

121,

219,

144,
148,

A9,

32,

102,
136,

346,
125,
155,

7,

17,

286,

57,
110, °.
1090_7

123,

I § FUMK

y L]
141,
.
409,
fhe"
ﬂi.

26,

108, -
24,

240_1'

be,

NOV,
76,

)
444,
126,
469,
a57,

.
157I
201,
140, -
238,
48,
236,

R €10

150,
403,

34, .

224,
125,
251,
281,

195, .-

NDV,
83,

304, |
TH

259,

410,
110,
134,
44, -
114,
171,
118,
74,
154,

277,

.75,

215,

259,
288,

14%,

DEC,.

291,
3rn,
413,

AT
379, .

291,

w2,
221,

297,

A2, 1
1588, .

435,

291,
158,

103

175,

5n5.

193,

381, -
2717,
296,
141,

294,

DEC,

259,
473
375,
133,
3ze,
285,
348,
308,
379,
5A5,
268,
250,
390,
105,
455,
181,
393,

578, "

331,

BETTER

229,
175,

R P X

1567,
1629,

19%9,
1836,
1113,
7038,
1236, -
1964,
1517,
1929,
1742,
2251, -
1321,
1847,

. 2505, .

1809,



1953
1954

1959
1940
19061
1982
1963
1964
1989
1968
1987
1948
1969
197p
1971

MEAN

aue
YEAR

1950
1954
1952
1953
1 954
1955
1956
1957
‘1938
1959
1960
1961
1942
1963
1964
1964
1766
1967
1%ah
1969
4970
1971

MEAN

HQ -
JAK,

=10,
106,
260,
116,
358,
373,
198,
130,

187,

s19,
300,
274,
“0'
469,

b4,
354,

321,

2ho,

‘190,
‘240,

a4,

REEh

275,

‘FER,

470,
107,

237,

234,
264,
1590,

198,

278,
278,
106,
220,
214,
405,
250,
234,
293,
490,
405,
550,
425,
355,
3469,

297,

24
| FER

419,
%2,
385,
307,
276,
131,
151,
255,
2b6.,
287,
164,
152,
3488,
278,
725,
L1BE,
242,
295,
130,
248,

135,

200,

264,

260,

298, 167,
R 1- T 343,
aps, . 409,
242, - by
297, 154,
GANDEXAN
‘MAR, ARH,
355, 430, .
ha, 74,
248, 6T,
320, 219,
. 145, 187,
171, 209,
L1598, - T
sy 9,
2dg, . 2}a,
831, - - Bl
412, 144,
145, 156,
198, 322,
291, Ba,
495, 183,
ind, 2%,
“50, 287,
605, 3Ry,
1225, ban,
280, 827,
435, 69%,
ALY B,
345, 255,
TULUNGASUNG
vAR, AWR,
135, 244,
110, 4y,
9%, ioe,
331, 14n,
148, 242,
212, 279,
117, 135,
213, 54,
311, 1R,
2RB, 53,
342, inr,
R-gl &ﬁﬂ-
2hh, FL.E
7%, v,
BsB, br,
149, &3,
27y, 212,
1r2, 174,
Codra, 2009,
163, 186,
244, 262,
270, 119,
158,

MAY
695,
a7,

139,

735,
116,

209,
243,

164,

LR L]

1 -

JULY

Aug,

114,

51, ..

-1

194,
Ty
170,

g9,
1K0,
30,
2RO,
7?5,
248,

1%,

“Coer, owov, o DEC,.
P RN YO

 ?002 
JSpo, ¢

- 165,

194,

433, 7

304,
3aa,
n9.
454,
221,

T 23l

825,

4a,
131,
187,
518,
170,
408,
163,
247,
133,

282,

‘bec,
225,

235,

459,

1%0,

320,

1585, -

TOTAL
2443,
655,
1418,
11463,
1783,
1809, °
1376, -~
15%9¢,
1562,
2417,
1925,

1170,

2121,
1192,
2242,

L2119,

X470,
26606,
601B,
2771,
2662,
1831,

2094,

TOTAL

1448,
1n4‘.

12020,

1187,
?ped,.-
2144,
1400
1378,
1477,
1844,
1640,
1037,
2094,
1279,
2488,

- 970,

1527,
1100,

‘2080,
1321,

1581,
1bé4,



T
YEAR

1950
1984
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1984
1965
1966
1987
1948
1969
1970
1971

MEAM

NO
ar
274,
134,
262,
114,
E?OI
136,
110,
50,
160,
4:1- 18
328,
233,
398,
347,
125,
2y,
$e5,
3p2,
215,
107,
242,
204,

220,

kO
JAM,

174,
139,
57¢,

L'
a4z,
227,
194,

53Y,
s5h,

356,
185,

‘182,
z2ue,

369, ©

139,

LTI

3204
251-
150,
160,

173,
213, -

2?7,

26
FER,

212,
330,
150,
ELF Y
162,
127,
280,
370.
269,
227,
299,
232,
233,
323,
174,
153,
293,
190,
189,
109,
246,
288,

228, .

27
FER,

110,
LELES
223,
2351,
266,

152, - 87,
148, 31n,
278, 15n,
134, 32,
385, 32,
Jd14, 177,
2538, 130,
c207, 104,
134, 2061,
184, 17,
315, LT
3319, 101,
194, 101,
. 895, 151,
he, LY 2N
- 157, L Try,
7, 18,
2hi, 211,
292, e,
o211, 128,
CAMPURDARAT
~AR, LN
2106, by,
119, An,
330, 2%,
L2110, S,
147, 204,
17, 17,
by, 36,
248, 17,
40, a7,
318, Ry,
164, 154,
198, 131,
158, 267,
376, 147,
470, St
271, 52,
%7, e,
NS, 1R7,
175, iR7,
ina,. T,
&9, 21,
Ire, b
214, 0=,
HESURT
+AR, A,
141, 151,
114, 7,
248, Rs,
1hd, AT,
275, 140,
1az, 29,
7, Ao,
1ee, Tu,
174, 294,
48y, 17+,
317, 1849,
1ty 13,
2ra, 45q,
3o, &2,
2491, 164,
294, hr, .
277, 2Na,
74, R,
17248, ipa.
275, 18w,
151, 324,
249, 87,
2nA, 164,

MAY

a2y,

6,
146,
203,
317,
304,

"G

106,
219,
346,
175,

7?!

L)
238,
A4,
68,

359,

28,
e,
198,

1hd,

new

JuNe

147,
15¢,
5'
14,
64,
210,
ah
U,
54,
186,
3%,
l‘]l
I
17,
47,
dl
11,
[FI8
$71.4
1o,
an,
14,

ho,

164,
230,
Ay,

42,
A7
an,

i,
28,

395,
M
14,
'y

1nz,

12 -

JuLy

38,

‘l.

1.
Ul
34,
410,
i52,
502,

JuLY

T,

LEP,

119,
247,

33,

as,

our,

11t.
b,

117,

WOV,

0.
Ab,
367,
LT
23b,
244, .
inb,
79,
171,
79,
187,
11,
11u,

2y
1895,

144,
An,
42,

1N,

1du.

12,

1%,

182,

154 .

117,

© 208,

beC,

100,
220,
1%,

. 136,

2nt.
1ni,

S 2nb,

274,
268,
218,
154,
183,
38,
131,
46,
1t 7,
5948,
130,
Ha,

.
23R,
NG,

179,

322,
211,

TOTAL

12548,

‘1148,

1581,
963,

- 1648,

7006,

1200,
1535,

1402,

11495,

1647,
1005,
1740,
1374,
2085,

979,
1848,

577,
1755,

1045,
1272,
1574,

1427,

TOTAL

1549,
14%a4,
2784,
1247,
2438, .
38684,
175%q,
1745,
1909,
?262,
?155.
1109,
2413,
1870,
2455,
1218,
1737,
1026,
2727,
1249,
1764,
7471,

“19%9,



LRl
YEAR

1950
1951
1952
1953
- 1958
1954
1957
1958
1959
1560
1961
1962
1963
1964
1965
1966°
1947
1968
1969
1970
1974

MEAN

e
YEAR

1950
1951
1952
41953
1954
1986
1956
1957
1958
19%0
1940
1981
1742 -
1963
1964
1969 -
1964
1947
1968
1949
1970
1971

HEAN

Cag

NIUR

-0,

235,
a4,
148,
3vo,
145,

T 11y,

198,
1684,

.3‘1.

307,
219,
264,
418,

§92,.

253,

25%, .-

340,

240,

270,
asde,

S 178,

296,

i)

ELUD
~10,
327,

385,

365,
are,
578,
342,
342,
21‘.

558-‘.
L)W

ata,
375, .
avs,.
240,
875, .
382,
3ve,

a7y,

ahe,
518,
285,

38z,

43p, 544, 1%,
285, 316, 23h,
20 DJATI KAKANGAN .

FER, AR, APH
388, dagq, 217,
299, 142, 74,

(AT6. 208, A7,
269, 304, 197,
202, Lb0,- 10,
T AL, 249, 1G0. -
245, 199, 87,
435, 249, Ry,
297, 297, - 8%,
297, 811, 13n,
268, 2h3, 224,
245, 1Tk, a6h,
312, 238,

187, . 259, 189,
103, 313, 277,
212, Cdn7, .. 27,
305,: 248, 354,
327, 141, By,
270, L 453,00 281,
220, 358, 254,
J4a, - 217, 264,
244, - Bn4, 6%,
259, 276, 164,

3a HEMIUNG AN
FEh, MAR, AMR
. 518, . So02, 217,
P74, 253, 184,
195, E14, 13¢,
234, 479, - 242,
303, 226, 339,
13p,- | 270, 4By,
168, - 127, 49,
217, 355, 337,
342, 932, v 4dm,
580, Tde, 277,
402, 474,  47s,
1hd, - 315, 274,
248, T 4BB, - 44n,
255, 481, 344,
324y LT 584,
239, . 195,. " 160,
328, 341, - 429, -
T181, o243, 0 17w,
§01, 846, -23a,
a4, bi9,:. = .272,
s02. . 211, 3w,
428, a2, o,
302 - - dm7, -

314,

aﬂ?. !

MAY

372,

I\DV

104,

i},
158,
J2e,

BRG,

374,

261-'
Lpdd,

L
470,

Jab, -
592 ,°
171,

294,

Mk,
138,
175,
ATy,
143,
299,
248,
459,

1h9,

414,

HEQ
159,

441,

‘245,
47n,
267,
134,

. 403,

585,
1003,

84,

198,
334,

469,

anh,

1A

457,

535,
552,
4%0,

276,

344,

ba4,

4“s,




HFAN

wue NO
YEAR JAt,
1950 " -lu,
1951 - -453,
952 42y,
ivss- - 378,
1954: 562,
1959 58q,
1956 " © 264,
1987 . 682,
1958 a7e,
1959 474,
1960 ;gg..
1941 .
1982 596,
1563 .~ 679,
1954 Saa,
1945 409,
1966 154,
1967 536,
1748 240,
15969 439
1910 600,
1974 597,
MEAM 491,
waw NO
YEAR Jan,
1950 -12.
1951 3p4., .
1952 28y,
1953 1kB,
1954 IHy,
1955 Jay,
1954 ‘209,
1957 258,
1958 149,
1959 414,
1960 284,
1964 143,
1962 250,
1963 409,
19564 120,
196% 152,
1965 293,
1987 145,
1968 445
© 1989 373,
1970 T
197 229,
270,

.32
FEH, .

800,

- 877,
.‘75o
T16b,
558,
'225-
38g,
a0z,
679,
653,
454,
2%,
~Too.
T 363,
a8,
J14,
294,
568,
373,
570,
410,
250,

432,

33

FER,

440,
239, .
297,
330,
323,
1432,
278,
187,
380,
242,
234,
148,
229,

104, -

147,

244,

377,
Qa,
825,

329,
liao.

196,

247,

_B“SHKI

- ALDy
514,
Ay,
443,
488,
520,
200,
750,
"7,
19,
715,
617,
477,
734,

- 44,
2106,
72,

- 272,
535,
519,
541,
2“3‘ N

478,

KAKDAT

FAR,

118,
245,
274,
and,

171,

287,
145,
Sh2,
01,

335, - . _
S & 1L

477,

317, .

FRED
3me,
330,

198, -

270,
176,

ehd, . -

414,
Jao,
174,

249,

AR,

CabR,

B TT

ko4,

117,
AR,
ang,

307,
1771
25h,

561, .

IRV, -
488,
BR%,
294,

- 3n9,

LKW

370,

334,
24,
248,

300,

260,
AL

31y,

VlP“v

34y,

6,
fa,
T
2nn,
1A5,
1494,
137,
210,
9n,

174,

292, -

1R4,
127,
Tes
267,
Tn,
114, -
180,

474,

by

1'155,.

e i4.£; . '.‘

Juhe

289,
71,
126,
0,
135,
S,
1Rb.

CHe,
Jo
83,
34,
‘39,
as,

U
15,
T Ua

144,
as,
2T,

68,

JULY
B7,’
54,
160
69,
hd,
780,

FIL

o,
s,
2p4,
H4,
By
b8,

JULY

Ak,
B‘
5‘

27,
Q.

269,

103,

;650
65,

S 109,

56,

AU,

16,

197,
65,
57,

212,

110, -

a6,

18, -
207,

By

66,

AVG,

‘o.
Qe
19,
Do
149,
157,

162,

L les,

31,

.74,
CRAY,

0%,

8%,

800,
394,
207,

L R99,
159,
LI
142,

208,

- T,

shi,
Cay

LS

270,

171,

an7,
208,

27,

NV,

194,
1!31

1924

. 4358

2?23,

~ 140,

L NOV,

L1036,
.82,
. .378,
'507.
177,
239,
319,

edy,

298,
497,
450,

836,

922,

wnd,

DEC,

194,
346,
278,
+ 188,
139,
San,
284,
224,
4148,
291,
21,
297,
L3

13,

123,
182,
287,
168,
425,
387,
265,
171,

262,

17420 -

3ash,
pade,

TOTAL
1949,
1408,

1704,

1452,
7241,
7400,
2009,
159ﬂl
20R8,
1640,
2047, .
1216,
1714,
1284,
1401,
991, o
156%, 5 .
711, C

3043, -

18995, .
2214,
1545, .




1950
14952

1983
1954

1955 . -

1956
1957
198/
1959
1960
1964
1962
1943
1964 -
1965
1966
1947 .
1948
1969
1970
1071

MEAN

FR L)
 YEAR

1950
1954
19%2
1953
1954
195%
1956
1957
1958
1959
1980
1984
1982 -
1963
1964 .
1945
1964
1%67
1968
1969
1970
1971

MEAN

L 2 a2
YEAR

1950
1951
1952
1953
19%4
1955%
1956
1957
1954
15959
1900
1981
1962
1963
1984
1985
1964 ¢
1967
1969
1%49
1970
1971

HEAN

':’E!F,”f

198y

tg
Jh

=10,
2hb,
441,
308,
2511
316,
21b,
524,

'1731'

424,
413,
vz,
432,
dds,
222,
264,

225,

2§53,
184,
508,
a712,
3260,

314,

3]

Jar,

=10,

273,
283,
187,
322,
281,
247,
352,
1at,
401,

C3d,

zHa,
ELMN
2%e,
119,

219,

?07r
447,

208,
a7s,

asg,
429,

2%,

337,
144,
199,
427,

304,

56

et
v 8ET
TanL,
. 381,
.10,
445,

a2, -

57%,
478,

425,

249,

36T,

KEUIHT
AR,

- 370,
148,
492,
s64,

L2819,
660!
1ub,

c. 474,
17U|
3H5,
444,
30y,
274,
374,

EL1N
2724,
398,

b7,
278,
210,
174,
314,

297,

PG MENANR

MAR,

174,
239,
498,
2us,
117,

545,

3%,
517,
29,
404,
491,

238,

C3RT,
T AlL,
1z,
1val
YA B
28%,
S43,
272,
3021

310,

ash,

asUI
117,

1ae,

T2AS,

264,
2217,

147, -

1%,
3¢9,
242,
17z,

[ 28e,
27+,

143,
195,

BR7,
178,
187,
274,
a2y,
230,
1nd,

210,

A,

392,

LEN
147,
144,
265,
251,

a1,

L1872,
218,

J1n,
2fh i,
277,
26+,
194,
17"‘0
164,
FLETS

237,

164,
Sbe,
5%,

184,

213,

148,

254,

qul

- 3R4,

ew

JUNE

198,
440,
11

Xy
92,

119,

ad,
14¢,
112,

d1,

[
154,
11U

144,

77,

ogt

KT

31,

Cidl,
izo.

66, |

171,

228,

INZe’

164,

MOV,

141,

BEC

19w,

47,

209, -

290,
285,

210,
243,

neg

2nH,
3ng,
315,
235,
315,

L 24p,

555,
197,
485,
513,
298,
249,
240,
188,
258,

. 315, -
. 400,

$47,
224,

178,
S 38,

148,

405,

C10TAL
1457,

1505,

L2190,
48383,
2132,
Le9,

18320,

C 1944,

1727,

-8,

2130, -
1414,

1522,
1547,
1698,
Y94,

BLLY

1222,
1890,
1783,
4840,
?19¢%,

1734,

TOTAL

1b42,
PO0RN,
1918,
1872,

‘2362,

2310,
1686,
14833,

‘1957,
278,

2294,
1538,
1784,
1726,
1800,
12553,
1499,
1849, .

L2191,

1685,

R0,
P306,

RTITH




YEAH

1950
1951
1952
1953
1954
1985
1956
1957
1958
1959
1940
1984
1962
1963
1984
196%
1984
1967
1948
1969
1970
1974

MEAN

YEAR

19%0
1951
1957
1953
1954 .
1955
1958
1957
1958
1959
1¥80
1961
1562
1963
1964
1949
1988
1967
1968
1900_
1990 ¢
1911

weAR

NQ

JAH,

415,

281,

1481,
357,

3
DL FE#,

283,
3%,
345,
391,
29,
312,
3293
344,
58Y%,
579,
504,
241, .
578,
517,
289,
219,
345,
[-111.3%
217,
459,
b6,
611,

411, .

203,
264,
689,
284
AT,
232,
303,
1R,
.2,
28,
S15,
125,
279,
221,
341,

273,

218,

34g,
179,

2h2.

SARAHAN
nam,

ane,
Th4,
s,
297,
Ju2,
500,
199,
517,
570,
341,
452,
314,

HGAT JUK
vAR,

271,
111,

ir?,
270,
251,
185,
.25,
ang,

243, .

357,
1465,
2ub,
LY
4c06,
w7,
177,
242,
b, -
=1,
542,
209,

270,

14,
o183,
B 1.

9y,
61,

9, .

173,

250,

20n,

108,

11v,

ATh,

HAY

427,

ray
278,

161,
272,

133,

2727,

1i4,

217,

430,
156,

1?23,

-133,

147,
21,
7h,
12,

193,
15c

108,

254,

134,

160,
IR,
¥ar
11,
108,
4,
‘e,

28,
70,

by,
Uy
25¢,

41,
158,

AL,

JUNE -

ind,
s,

JuLY

271,
138,

nFD.'
'1502

1667 °

jiaa
15%,

}Ull

1341

220,
266,

147,

LoV,

s,

TN
209,

2277
230.
175,

© 881,

194,
440, -
222,
268,

164,
233,

e,

220,
a1,
423,
328,
1866,
299,
364,
439,

o34,

458,
302,
159,

897,

242,
176,
3na,
487,
354,
254,
236,
3n7.
477.

343,

244,
298,
188,
2318,
249,
348,
323,
116,
547,
166,
273,
239,
216,
362,
3ng,

130, .

250,
178,
1R4,

248,

ToTAL

9445, .
1822,

LP070,

70R4,

pdHd,
i
C P12,

2035,
3134,
P61, -
2954,
1659,
S041,
7080,
2564, -
138s,
Z4R0,
2108,
3001,
2432,
7484,
d042,

?aqu »

TOTAL

1494,
1233,
1834,
1801,
2044,
1HR9
1414,
1383,
2019,
2510,

L1869,

1498,
1501,
1434,
1625,
LLL
1346, .
1583,
1643,
1249,
1670, -
1743,

1607,



e
YEAR

1950
1981
1952
‘1953
1954
195%
1956
19587
1958
1959
1940
1961
1962
1983
1964
1965
1966
1947
1968
1969
1970
1%71

HEAN

YEAR

1950
1951
1952
1963
1954
1955
1956
1957¢
1958
1959
1%80
1961
1982
1943
1984
1965
1564
1987
1968
1969
1?70
1971

NEAN

‘408,
375,

18y,

303,
269,

[Hy

BEENTEIR

‘w10,
248,
27,
230,
488,

260,

183,
316,
157,
402,

- 315,

293.
755,
il

169, -

285,
168,
34,
20D,
238,
278,
463,

$01,

NO
JAN,

207,
271,
297,
293,
620,
300,
2%0,
19¢,
201,
610,

. 338,

327,
483,
608,
199,
39,
242,
446,
249,
143,
346,
489,

asw,

409,

306,
388,
T 211,
334,
178, -
“R48,
‘367,
276,
3%,
.92,
413,
333,

307,

278,
c28d,

4z
FEH,

242,
474,
310,
284,
341,
1R9,
390,
21‘l
278,
425,
425,
157,
454,
4R8,
191.
183,
247,
503,
s03,
2%0.
207,
508,

333,

STMAN
HAR,

339,
208,
zd8,
3ib,
19%.
251,
94,
593,
314,
454,
26&.
148,
193,
244,
5h1,
Iib,
P8,
137,
453,
359,
104,
420,

320,

AFR,

249,
39,
7E,

=,

281,

152,

15h,

81,
S21m.,

120,

.25%,

134,

‘494,

111,
By,
R4,
gé'

24r,

176,

123,

124,

1349,

180,

asr,

148,

L 3 B

ST

AUG,

ocr,

ﬁsn,f,f

104

-1 Y
L 04

- 155,
THan

1 T

e
LR,

35,
T
oy

ir,

1.

159,

B
154,
G,

dy,

14,

© 29,

1104

47,

Cdn

111,

110,
163,

103,

MOV

335,

abs,

'11?-

.A70,
_1391'

166,
160,

276,
‘178,

oY,

239,
S14,

276,

nEC

s08,

282,

490,

T260,

232,

215,

253,
1%0.
4dy,

430, -

149,

 4on,

171,
1%0,
1148,

220,

360,
273,
207,
165,
211,

244,

Wt

273,

297,
517,
274,
287,
339,

235,

212,

.375,

478,
126,
422,
285,
Jph,

TATd,

232,
303,

276,
163,
208,

385,

283,




1957
1958

1959
1960
1961

1962,
1983

1964
‘1965
19743
1967
1968

1969

. 1976
1971

HEAN

"YEAR

1750
1954
19%2

1953

1954

1955 .
19586

1957
1958
1959
1960

1961

1962
1963
1764
196%
1966
1967
1968
1949
1970
1971

HEAN .

224, Ol
. 200, -

o243,
- 43y,

205,

412,

CUPUIONT
CopeAy
e

3920
257,

| RANBANGAN

. UAR .

R _-hAﬁ.

20"'. o

1R4,

216,

395,
18,
137,

140, -

Ale,
224,
3ns,

272,
174,
158,

243,

402,
248,

433,

'195,
445,
: 334,
220,
3304

257,

CiRy,

227,

“heg, v
CaTs.
AN TN ISR
355,
T
803,
© 240,
250,
. ‘sl‘or u
492,
272,
'2?0.

d18,

T4a9,
214,

201,

348, .

240,

ass,
I
240,

228,
435,

ITYE

DEC, -

113,

297,
57,

2740
337, -
- 3ge2,

424,
259,
512,
440,

RN
289,

TOTAL

T 1193,

1632,
2151,
1932,
P1846,
1989, .
1947,

1894, ¢
2022,
2176, -
15540,
1611,
2302,
1125,

1672,
1201,
1778,

1384,
2073, . .

1447,

-~ yasgl o
2038,




run
YEAR

1950
1954
1952
1953
1954
1985
1954
1957,
1988
195%
1940
1964
1962
1963
1964
1965
1986
1987,
1968
1969
1970
1971

HEAN

336,
402,

T dev,
2ng,

294,
303,
268,
2u4,
ELLTE
278,
451,
290, -
ag,
147,

256,70

789,
213,
1449,
JH1,
‘411,

318,

7]
AN,

=10,
271,
344,
1H4,
299,
vz,
117,
&la,
394,
T
doU,
319, -
492. 
224,
352h
0h,
530,
3ba,

274,

388, -
520,

641,: 3
aryy

49

297,

240,

. RARUR -

WaAR,

209, -

278,

395, -

244,
a7z,
D578,
irb,
B4b,

623,
ELL

A9,
250,
359,
410,

AbZ,
251,

CADA,

Lare,

‘565,
429,

a270 "

5?0iz

395,

Ll

427,
’ 52!
= N
4nr,
354,
22&.

a4,

9o,

224,
B - 15
" 1%2,
M7,
242,
122,

g,

2oz, .

{1
SR

ELLTH

- a7,

270, -

83,

131,

o Ty

T IR

T
119,
'15|

-l

L,

abI

170,
G,
33,

duNe T guLy

75,

114,

11y, .

Dy
199,

a6,
T4,

,2‘| "
C hby
S 165,

o

120,

RTINS
,5513

LR
BEE POSERE
47,
19,

0-
Bt )
’ 2:.
94,
'iTB._
240,
34, .
118,

198,
LoARe

.uﬂ
- 0.
28,




T
YEAR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1940
19861
1982
19563
1964
1985
1966
1987
1968
1969
1978
1971

MEAN

HD
JAM,

168,
e1e,
322,
397,

- 383,

350,
e%1,
2nga,
324,
512,
265,
281,
378,
arz,
240,
4035,
1586,
438,

210, .

b,

anp,
- 4by,

33is,

NO

JAH..

279,
410,
268,
289,
369,
467,

2‘2! N

21%.
314,
dpa,
e,
4Bh,
426,
349,
399,
Si1c,
53y,

vad,

291,
404,
&5y,
538,

470,

50
FEH,

300,
353,
3AL,
d44,
116,
309,
262,
262,
175,
417,
341,
492,
508,
589,
174,
349,
Sda,
374,
497,
400,
215,
© 322,

354,

51
FEN,

658,
575,
R78,
195,
268,
T R8T,

352,

259,
3ay,
44q,
515,
Cdea,
369,
30z, -
108,
193,
466,
751-
616,
© 409,
554,
519,

399,

HOJOAGUNG
VAR,

215,
274,
610,
131.
1‘7.
472,
148,
416,
288,
215,
268,
297,
353,
611,
451,
L214,
474,
214,
‘341,
170,

Too847,

226, |

A05,

TAHFUNG
“AR,

559,
T 198,
any,
60,
274,
851,
292,
Shb,
27h,
154,
AL,
219,
1¥0,
315,
. 240,
145,
443,
L 4ns,
497,
1‘?5.
3=b,
Jha,

317,

175,
2435,

199,

182,

A,

Ipe,
LT
44,

361,

253,

2%,
2%

io7,
22-,
&6,
200,
20,

99,
109,
175,
128,

" 335,

122,

Ao,
1°b .
213,

187,

140,

oCr,

Di
240,
.

24,

0

24,
a.?‘

a7,

155,

NOY,
24,

455,

1%,
91,
252,
174,
137,
209,

81,
107,

110,

259,
29,
9y,
1,
%y,
A7,

121,

. DEC,
YT

606,

. Ar2,.
278, .
L1685,

T2688,

261,

- 2nz2,

413,
439,
110,
191,

3§52,
274,
%3,

227,
3143,
4pb,
148,
121,
168,
241,

275,

348,
227,
228,
LLEW
428,
31z,
317,
244,
278,
378,
249,
113,
326,
577,
296,
2RB,
278,
231,
166,

2R2,

‘TOTAL

1385,
§988,

S pAb2,

1489,
1992,

. 2220, -
. 195¢,

1542,
1416,
1998,
1623,
1583,

C2117,

1958,
1Bey,
1476, . -
1352i__
14690,
2178,

_ 1269,

13570_:-
2000,

1764,

TOTAL

pav2,
1404,
tE58,
1574,

2331,

2440,
1954,
1662,
183%,

1842,

2239,
1708, -
1970,

4424,

1597,
1429,
2438,
273%,
2670, -
1499, -
2424,
Fi-1-1-H

2008, -







pohga;ih }{aurlo'r_n,:';"lj’a_kei, "i‘ilnrltllmﬁgaguﬁg I?';i.ktjncell'

" 'The sub-basins are us shown in Pig.'2-1. .




1965' 286,
1966  321,h
1967 305%,8
1968 316,7
1969 369, 4
1970 359,53
191 383,65
MEAN 337,58
sue  HASIM
YEAR JAN,
1954  a73.2
1952 435.6
1953 43,0
1954 - 399,5
1955 279,14
1956 Ip7,0
1957 - 3p%,4
1958 2443
1959  325,0
1980 281,3
196¢ 422 ,4
1962 489,72
1963 431,7
1964 172,9
196% 295 ,4
1966  321,7
1967 307 .1
1944 Jap,?
1969 368 ,4
1970 360,9
1971 379,4
MEAN  336,1
[T T Hkq;u
YEAR CJan
1954 J49,6
1952 445,
1953 230,5
1954 42p,?
1958  281,7
1956 dp7 .4
1957 300,1
1958  239,7
1959 339,86
1% 0 2ve,»
1961 42p0,7
1962 4770
1963 414,85
1964 174,n
1965 318,y
1966 320,
1967  3z8,7
1968 329,4-
1969 36b .,
1979 378,n
1971 35%,s
MEAN 337 ,4

273 K

xa7,0 X2y .40
78,7 18,4
P41,7 363 ,5
265,p . ABRAY
282,44 . PBHE T
232,65 - X17,8.
pB7,8

MEAN NA]H#‘:L

“FER, . RAR,
36R,5 . 160.4

S AJ0.8 429,9%
205,53 256,0
3“-“ 29002
dp00,.4 nad B
222,31 37.6
313.,5 449,72
277,n 3in.?
302,93 £34.5
4,0 T31 .4
P87 ,K 034 .5

- L] 287.,%

S Bi4 1 3314
165 ,A 46,9
275,72 208,5
349 ,6 325,6
279,3 172,.9
240,41 369,7
258,% 479,5
279,? 281.,0
31,8 K260
86,4

300,11

MEAN WATWFALL

FE”.
194,77 q164,5
420,60 7 a7, A
215,50 27,0
239, 4 b4 A
3070 Pab .3
20,7 136,38
314,89  ad9,4
243,80 apY,7?7
P96 ,0 145,79
P4, 34y 4
88,1 2eb,1
274,00 280,85
i1, . 145 ,0
177,6 85y, 4
275,09 215,60
259 .8 50,8
977.4 167.1
244,72 26 6
751,86 abh B
2659 »74 .8
T24h ¢ 417,14
787 ,% A0#,2?

LETN- N
2081

P98 .5 -

+AR

1721
138.1
214,38
166,95
192,4
6(_’-’ 19713
1730 124,7
"POHGAJIH
PN T HAY
< GRA h,5
b6 .0, 86,2
EITN 23%5,7
Gag,7 731 ,8
204.1 139,5
94,1 843
113,% 70,3
quﬂlq 124,5°
123,0 211,3 .-
226,9 19%.8
235,13 © 136,8
278,72 62,2
123,9 17.0
_P18,n 110.,5
133,48 58,9 -
163,4 69,1
14%.,3 23,9
. 21%,7 272.6
17n.R 58,2
190.4 154,3
59,6 19R,9
174,3 124,86
KAULON .5,
A, MAY
76,7 68,1
14,2 97,6
240,72 249 .7
© 329,10 P39,.4
727,48 144 ,8
101.7 9h,q.
110,° 69,8
235 .0 122 ,4
1221 - 119,7
236,38  DpR,7
238,35 137.t
277,n 70,0
120,06 . 11,2
221,07 .120,0
130,98 64,0
199,n 6h,7
1‘3}4 to 2“0“
2246 .3 275,86
1791‘ . 56'4
L LR LT
ok, 2 194 .2
179,72  428,8

"JUNE -

13513'
12.7.

"1387.5
138,2

116,2
'1205
9510

" 74,R

Ned
41 .6
749
103.3
T 1.7
45,7
M
245,7
$9.7
- 59,4
15,8

8RN

JuUNE

13141
11.%
74

126,38

145, 4
18,4
1.7
91,1
T2.5
77.7
S M3
44,6

fi b
97.9

Pet
51,1

245,27
40.2
43,2
71 .6

. 57;3

JULY

S9 .8

Ol
96,3
53,9
337,7
138,7

. 28%5,2

1U7,.4
1A,6
35,4
P De2
27,5
Na
n.8
L]
n.z N
N
154,86
4,0
8.6
5,4

60,9

JuLy

dn.s
n.%
33,9
- 49,2
F4G .5
153"‘
2b2,7
1A, A
1R,3
54,4
042
21,3
0.

P

CLAuG,

AUG,

56,9
271
© 1.9
112,9
95,1
124,38
28,7
b0,?
1.3
7R

D
7.9

lﬁoﬂ

20,9

SEP,

T 134

86,9

Bg,h

64,9

2z.n
T 4P,

16,7
7.0
n,?
1.4
21

39,

-2a0%

.31
N,

20,8

38,27
1R,2

2141

oct,

12,2
146,4
8,7
153,64

169.n
108,46 .

1?!3
64 ,n
43,0
60,0
0.4

H5,7

6.7

36,0

104,5

34,1
99,7
57,1
76,7
16h,4

BY,5

ncr,

13,4
145,89

A,q
150, 4
178,7
112,%
11,1
73,2
48,0
57,9
)
84,7

SoAvIiy
a4,y
L 3TR,2
- ?98,0.
213,4
30240

wov,.

S 744
CATEL

184,0
461,89
394,00
195,9
114,64
127,47
1650
63,8 .
151,31
9\59.2
47,4
07,9 -

S 104 6
SIS
18R R

Y46 A .
124.0 -
Va4 ;6
?51,5%

210,90

KOV,

67,9
409,
150,4
an?,7
452,585
03,4
123,5
153 ,R
161,5%
?277.7

151.9
22,7

b3,8

213,86 -

165,9
226,9
142,2
?57.0
132,7
252,2

‘267 .4

221,

66,9

bEc,

423,38
a70%1

- 329,9

35,7

‘287,.n

357,27

307 ,4

481 .0

- 817,.2

287,48
417,86
519,3
101,17
P81,
37,6

408,73

406 ,4
379,38
A01 .4
280,5
3Je0.4

370,32

DER,

443,14
lu7,9
A48 .4
468 .3
?297.7
377.0
a61,9
477 .0
51146
267 .5
410,1
5E7,.2
a04,9.
22,4
328 ,1

SE-TRN B
- 419 o2
395,2.
309 .4

7% .3
2.

377,8

TOTAL
1825,2°
2589,.0 .
dnpL,9
2639,2
1R91,5
2022,1

S 215957
2181,07

N80, 4
1RH1 R
2343, 4

T4RTRE

19688
1484,9 00

42”21;?.

1498.,3
2658,2 .
1R70 44 ¢
2003.8 .
2067,5

2066,0

TUTAL

1R01,2 -
259n0,7.
1785 .0

L dnod q

2R0L,9.
1975,5
2019,7.. . -
Z2180,?
2172.,%

© g101,0.

LABB, 4
821,46
1566,7, . "
2n47,7. ¥
1511 ,4
2937,4

ELTY. N

27368
LRGA 4.
2023,%"

E RS
207,70



1965 ?
1964 324.5.
1967 342,38
1968 321.7
41969 - 354,
1979 ~ 383.n
1974 337'?
KEAN - . 343,48

(XX ] HASIN

YEAR ©JAb,
1951 210.7°
1952 ° 364,9
4953 153,18
1954 343,8
1955 254 .4
3956 - 196,n--
1957 181,7.
1958 199,7
1959 424 .3
196g  359.5
1981 284 .4
1962 363,77
1943 464 R
1964 159,4 -
1965 378,7
1946 376,7
1967 381,
1568 292 .,.u
1989 290,44
1970 334,
1971 25n,7
MEAN 296,48

sue HASIN

YEAR JAw, .
1951 221,1
1952 369,k
1953 172,%
19%4 3537
1955 275 .n
1958 7204 ,7
1957 204,
1988 217,12
1959  431,a.
1960 36b 1
1961 283,
1962 STh,2
1963 467,%
1964  163.,5
1965 379,72
1966 3844
1967 375,4
1968 2837
1989 hTi VIR0
1970 345,%
1971 261,
MEAN

306, 4

ETITN
T
Czon?

427,38

HEAN ‘HAINFALL

FEH, - MAR,
30003 'i?lnﬂ
PRUICE LI
7A6,6. . x0T, 3
746,9 490, 7
154,89 2200
281,.6° . 43%,1

CwE%,1 BELET-R

D 827,77 3498

L PAb,4 397,70
291,6 | 314,
226,5 - gBb,.0 ]
%01,7 204,41
PE5,R 43,3
191,6 ° 420,D
212,91 743,y
35,9 329,9
270,9 1979
245,09 430,40
781,46 ?83,0
Aps,6 234,46
3465 B - 4pR,09
203,9 - »H8,4

MEAK HalnFaLL
FEF, AR,
gn,?7 4717,3
?“?o"‘ -\!‘Uﬁtﬁ'
PV, A RELYR
L 707.2°
160,38 P37 .8
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4, Monthly Mean pigcbgtgg at 18 Di scharge Gaugés

The compiled harein are the monthly mean discharge balculuted.based

on the originul.data at 18 gauges during 1951-1971 period. Tﬁe gauges
are Karangkates, Pohgajih, Ruulﬁn, Pﬁkel, Jali, Jongbiru, Kertosono
and_Jabén on ‘the Brantas River, Wadi, Bendo, Parit Raya, Tulungagung
snd Pakencen on the Ngrowo River, Selorejo on the Konto Rivaf, Vidas
on the Widas River, Mlirip and lerning on the Surabaya River and
Kepajoran on the Porong Hiver, The location map of the guuges is as

shown in Pig. 2-1.
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1951 a3, v 120,8 8w 4 7,9 43,9 86,7 40,3 &, 2.7 1.1 6,4 53,3 85,7 eb,A
1952 97,7 122,72 1i1.7 63,6 %47 FLIY 4,0 2.7 de4 14,9 LTI 5t.8 580,0 o7,3
1953 58,4 62,4 45,7 83,7 108.4 478 24,2 1.5 9,9 1.0 T4 29,72 495,72 40,9
1954 T9,p 81,7 75,3 74,1 602 4342 FLIN- J1.3 LTS T3 4d.9 143.0 Tas,1. av,n
1993 97,8 89,0 82,3 89,9 69,2 47.n 71.0 39,9 Neb [ L) 60,3 10,9 862,53 %5,7.
1958 [T 47,9 bh, 8 34,1 34,8 o, 4 28,% 34,4 32,0 1,0 12,7 59,9 500.7 41.7
1957 52,4 92,7 14k ,9 84,3 41,9 152 61,2 38,7 Oe? 0.9 4,4 43,0 S88,3 49,p
1958 30,7 79,4 99,9 140,4 83,2 350 3.0 1.0 10 0.7 0.8 L AVD, 0" ap, Y
1959 133,n  198,8  14%,2° 102,9 8n,t 85,8 22,3 0.8 o,% n.n A1 B0, 8 A48,4 70,4
1900, 10%.Y 114,21 130.,% 114,4 124,8 631 21,2 [ 19 0+9 et 7.9 12,0 - J0Q.0 58.3.
1941 40,7 82,4 74,3 89,9 45,0 15,4 0.8 08 044 0.3 - 0.4 360,41 3040
1v82 2,7  1138,5 7741 19,9 8.1 2248 10.7 09 0.7 5.9 18,3 903,2 41.9 0.
1963 109,72 120,4  149,1 90,3 38,3 A0.h 13,3 T4 6.3 5.3 6,3 93,3 40,0

12,8 44,0 36,9 18.4 47,0 20.7 9.3 Lok 87,4 51.0 - 41344 34,4
[T LY. B 20,2 17.9 12.3 5,5 4.7 1,5 2.7 2.8 248,% 0.9,
3.4 T4,9 33,0 1747 1349 19,4 ENY) [ 1% 4,9 1.1 L3093
55,6 45,2 49,7 2102 6,2 2.4 1.0 9] 3,0 3, 74,3
84,0 64,8 80,2 4040 24.4,. 1,5 2044 9.2 16,9 1740 49,9
40,3 46,5 38,0 14,9 172" 748 247 T4 240 (R 27,3
88,3 57,7 29,8 27.9 1944 2.9 (- T%] “1.0 30 =30, ; 247.8
66,4 i, 24,9 3é.p L] 110 -2 .9 1.0 20.7 s 346,32
43,9 4T3 48,2 33,9 0.0 L “h 8,8 18,9




;59§1uL1'neih 9§§ghqgné AT niﬁntﬁb_

CYEMR . AN, FEB, CUNRRY sl Caay - gume

_3198L 148,0. 490,0 12M,0 ~ ¥4,9 54,8 - §7,9-
1952 . 18,0 184,50 P23,0- 87,3 . 38,2 o ag.2
1983 93,2 WA,y 108,0: aRbeo . 199,0 - 48,9
1954 179.p 172,00 - 427,0 © 133,0° 128,80 98,1
1955 - 1el,n 143,00 13%.0  12%.0- fp%.0 . - 84,7 .
1996 .- 11%,n 145,09 10B.0° 73,8 80,9 . - 94,9
1987 110, 144,0 =1,0 + 1119 60,9 28,8

1958 T, A 151,0  139,5 .. (48,8 Wh.2 T gd,d 3.4
1989 21%.h 214,40 0B, M - 48,8 428,40 9,9 Ted

TAPA0-  15%,4 . 178,2 . 192,8 . 17R,5 - 185,77 86.3 8,9

19481 83,9 133,14 #k,7 .. 82,2 46,5 224 3,0

1982 140, 152,8 104.9 121.9% LTS T S 3,7

1983 144, 189,72 1Y, 120.8 52,8 31.% 9,3

19h4 43,7 46,1 " 133.2 66,% 42,2 8%.2 0

1965 . 82,9 127,58 Tau1 4B . 23,9 23.9 8,7

1904 48,8 136,0 130,2 59,7 38,5 29.0.. den

1ve? . 407,7 . 99,0 . 83,1 81,4 38,7 .. 18,0 11,2 C T4 4,8 S
1980 0 Thyz 0 103,577 118,97 ¥R T 74,2 T 4,7 67,8 39,4 . 28.7-- 41400
1989 90,7 82,5 1A,8 64,3 3142 36,0 Vet 04", 5.9 6,4
1970 61,0 112,8°  10h,1. %040 47,9 303 16,9 1047 L4 S TLES

v 68,2 106&,8 87,8 70,2 64,0 | S8 24,8 Bav - 10.9% $5.1
wEAN  109,7  136,%  127,8 LI 5.6 51,9 45,1 17,9 t LY N

oo  HOuTHLY MEAw DISLHARGE AY LEHAJARAN s

YEAR NI FER, vAR, AP, miY Juhie JuLy hun, tewp, ocr, | omav, bEe, toTat MEAN -
1951 Aai, 479,% age,5 0 8,2 10,9 81.8 11,7 5.8 1.4 S0 k6 70,9 12,7 T 1407,3 131,53 -
Y52 . 34,5 47D,5 o epb,b - 744, 0,3 a3 [ P P (U] A0.6 38,8 3dg.nc  2405,2 205,4
1953 237,84 237,92 AZ2& alé.s 0 8125 34,4 1.0 1.7 1.4 0.8 4,9 T 103,0  1908,7 1Yv%,.0
1954 361,95  345,3 262,30 783,3 308,90 128,7 1.5 46,5 5.3 Tof 397,08 . 516,10 2642,7.220,2
1955  3bi,% 39,0 AT1,.4 0 M5, T pyT,2  Pin.2 441,00 26B,4 - 12n.% 134,44  adé,p 299,7 Sh62,.0 309,79
1956 397,54  323,5 72e.9 58,9 88,0 213,4  117.4  88,.3 25,7 51,4 88,2, V4,0 194%,3 109,8°
1957 . 220,A  39D,7 a57,9 192.7 Thed 105 23%,1 37.¢ £,7 . n,7 2.9 19,4 1978,2 1pa,8
1958 130,85 45?1 A04, 7 4134 195,.8 1.6 12,0 “,? 1.9 E-LTE] TO2 - 28,4 . 214,40 184,55
1959 B%b,4 0 499,5  aS7,R 39,7  774,6  4548,7 44,7 0.9 L D% 26,7 - 287,% ° RaBd.b 07,0
1¥A0 383, 40%.0 445,77 3Z6,%  353,4 17,9 d9.8 1.7 ) et 48,7 . 93,3 2136,3 170,00
1961 Jon,e 292,40 74,2 174,27 133,7 7.6 Ne? 0.9 [P 0.3 0,7 28,2 11134 ¥2,8
1982 J17,n 314,% 754,7 3}p, 3 174,2 A, s 121 4,9 11 4,2 7%,.2 261,53 18344 152,99
1963 - 394,4 532,71 h¥e,9 35,2 60,7 A,V LI 0,2 B,y n,a 0.3 69,4 L4978,1- 44,8
1984 57,6 138,14, 3 185,3 T 4136.9 g4, 8.7 Ued Rt 218,90 197,58 72.A 1317,8 369,68
1969 246,= 343,10 74,1 389,7 1046 23.¥ T1ad Db ram 0.% n.e Ta.q 1167,8 97,3
1966 160,44 397,40 43r .4 Jpe,? 79,1 20.,% 140 0.4 fied 4,3 14,0 200.7 1428,2 39,7
1987 32v,9 289,47 267,99 77,4 74,8 3,7 fred 0,2 0.3 D3 0,3 72.9 1317.2 19,0
1748 114,» 291,99 A%1,9. 4a19,? $54,7 ?56,? 27,6 114,9 23,9 a5,4 ¥%,5 299,7 27133,2 227,08
1948 273,4 h 1) 152,7 af2,8 56,9 a5 L] b,h [ ] 6.5 at,1 30.7 15%8,1 129,.8 -
1970 1l2,4 342,17  4p0,2 . PeR,a 37,3 59,5 9.0 ) 1.1 =1,1 =140 -$.0 1459,5 182,48
1971 366,85 5RB,9 eN,T nap,) 0 P54 g%0.b L 149 1o 48,1 172,9 . 84,4 2424,3 202,40
L 293 ,n 372,40 tpa,p 785,13 17%,5 AN, 1 55,8 28,3 9,4 27,0 w13 194,0 EETY N

ame RONTHLY MEAN DISCHARGE AT SELONEDJD haM  ese '

YEAR Jdas, Fied, AR, AP, *ay uie JuLy Aui, feé, . DCT, hOV, DEE, TOTAL

1954 v KLY 12,4 9.8 . L] LI, 1] 4,4 LI a,? 6,3 10,9 103.9

1952 13,7 17,2 14,8 119 0 ¥ 7.3 5.7 A, 4,4 R TY 38,2 14,3 11%.1

1953 11,5 13,9 19,9 12,9 .- 11,5 7.7 (%) 4.4 4.0 L84 Y 11,93 C-111e2..

1954 17,8 ELTL I T ] 14,9 . 12,3 T8 845 B9 LI 6.9 . 14,2 14,3 135.0

1955 14,3 16,4 15,9 14,9 1049 LI 1142 7.0 5.9 7.3 13,2, 1148 130,14

1938 13,4 1M, 13,8 1141 ] 10.0 848 L) B9 T4 9,7 14,9 123,53

1957 9,h 15,n 27,5 14,2 14,0 B.A 1043 8,3 B 5.9 16,0 11,9 1483

1958 . b, 11.7 11,4 1241 ) LIS 8.3 bt 5.2 3.9 643 . 104 104,2

1959 - 22,1 22.0 25,6 14,0 11,7 Pt 8,9 18] 5.4 L 4,7 (8,7 12,3 . 1494

1960 19,9 33,4 19,2 2044 15,3 .1 9,0 T bk 5,3 To8 7 7.3 162.3

L1981 14,9 . 10,3 13.8 LYY B, 4 Ted 6.8 5% De? 9.7 5.8 LI s

1982 18,4 23,7 17,9 - 19,7 107 L% 9.5 L) Ten T.7 103 13,4 146.2

1963 27,44 2%,0.. 17.a 13,4 1046 .4 LIS .8 b7 8.4 LTL 1.0 148,3

1964 b, 7.5 Gl 9,5 . 8,8 YL 4,7 8.9 4,7 3.0 RT3 EEREY Y | C 7.0 -
1945  ab,7. 14,9 18,3 ap.0 . . T.Y (AL 640 LY .8 Jet 3.3 . B48-wn 2000k Bl
1748 L% S, 14,0 " ba1 8,2 8,0 4.6 4,2 - A, 5.7 1.8 1.0
1967 14,4 17,2 9,9, N7 T T Y 4 340 4,3 4,4 4,8 10,9 . 1004 .
1vabd 14,0 23,4 22,4 13,9 14,3 11,1 A7 LIY I 5.9 8,2 11,0 0 12,4 - 154,3
199 12,4 13,6, 17.4 10,7 7 7.4 B0 %.0 3.9 TS S 4.9 T.7 BLITO AN P

1970 - 11,5 14,5 16,3 12,2 10.9 R A 8,7 4,% 0 %,n 5,7 11,4 (11,3 . 120.8 10,0

9L L 18,4 T 29,8 TAT,8 4249 S T'T TR Y . 7% I 8,7 EON 15 RORNIEEN P S m.o....‘u.ualm-—‘.:“.1\-'—4.3.3“;,-; I

MEAN 14,1 7 17,5 15,8 12.9 . 101 LY LR LT} Sed et 8,8 -{D...t' S e ‘ﬁlﬂel‘ &




AN féE.

R

ischar

, a4 Béndo,

TUMAY  JUNE T UIY | aub, | SeP. . ocT, ROV, TTpEGS TG

HEAN 37,6

LLYT

11+0

'9,‘

19.:5

2840

T
Totwl,D - owd,0 1,0  =1,0 . wlyf | =1,0 31,0 1,0 =1e0 koD ~1,0
‘»1,0 " =1.0 nla0 . =i.0 =4.0 =3, 0. =1.0 _=4,0 . =$.0 _=1,0 =t,0
wl,0 . =1,0 wl,0 =1,0 el 0 =L, 0 *1,0 «1,0 =i,0 " =i.0 =1,0
L= =10 =10 =3,.0 *1,0 0 =1,0  =1,0 .=1.0 . =1.0. . =i.0 -+ =1,D
28,8 18,86 14,3 " 28,9 23,5 70,7 28,8 22,8 3n,6 36,% 16,0
28,1 .2b|‘_ 15,9 13,4, 19,48 34,8 19,5 6,8 4.4 7 13,9 39,9
17,3 36,9 58,9 4,4 2,7 44,2 - 14,9 2,6 0.7 2,4 18,7
11,6 16,3 22,5 28,5 a8 3/, 1.7 5,4, 16,0 23.0_ 33,5
20,0 33,07 s2,v 37,5 21,1 19,9 2,0 1,8 2.4 8,6 .37,0
&2,0  30,p 42,4 85,3 9,9 1%,% 21,0 8,8 4,6 13,2 2,5
22,2 20,4 20,1 20,5 7.5 e, 1 1.8 0,% 0,2 . D9 0.3
i1.9 27,47 35,0 30,7 9.9 ALy 3,8 0,4 3.6, 16,5 11,3
:i!a ‘1-3‘ ﬁg-q 3’|5 ;-: ' gl‘ 2.2 0,1 -1,0 =-1.0 =1,0
L - bt ], =31,.0 =3,0 =1.0 =1.0 =1 .0 1.0 :
1,0 1,0 1,0 L] N, 0,¢ [/ 1,0 =1.n 1.0 ;?.7 25 .0 4,2
18,4  ~i,0 20,3 2p,0 1.8 1,9  «=1,0. «1,0 18,2 ~1.0 1,0 80,8 13,4
wl,0 - =$,0 ~1,0 =1,N «l,0 1,0 “l,0" ~t.0 1.0 =1,0 -1,0 0, Oy
.23 k3,0 =1,0  -1,0 =1,0 =&, U ~1,0 ~1,0 =1,0 wi 0 _.=1,0 24N . 2,8
wl, 0 =\,0 P9.4 4n,9 1.3 =1,0 =1,0 1,0 =t,0. =1,0 =1,0 82,8 20,8
28,0 .w1,0 37.7 51,5 26,7 wl, U 6,9 b Y -1.0 -y} -1.0 Z2i0.8 30.%.-
318 2%8,9 4n4.3 376,7 134,83V 1 {15 5  ®4. 8 90,7 11,5 1839 20y
HEAN 25:% L T E 3 AT 10.4 20,7 igub 55 ig:\ I:i:n lia:s 29792 2040
. - - : W -
e T - Discharge at Parit Boye . o D
CTRAR JAN. PEB.  MAR,  APR, JUNE JULY AVG. B8¥P.  OCT. MOV, IDEC. TOTAL MRAN .
1966 . 11.9 1.9 440 43,2 11,5 3.5 - - - - 1480 2407 T
R A - - - - - N7 AT -3 oo
1963 - 11,3 .8 4407 32,3 T 6aT 4T 6T 20T T 7% CORS T S, 0 M £ T S
T198¢ 26,7 3.2 AB.T - 9.4 17,3 - - 2.3 TJd. 148.2 !!-?A'__ﬁ:“,";niﬂ;”
TOTL 49,9 92,9 136.7 (8.3 68,9 67,3 20,7 5.1 2.3 474 6TLT -
MEAM 16,6 31,0 - 45,6 IT.A 23,0 67,3 20,7 6.9 . 130 2.3 1358 5.8 o
. ' Discharge at Tulungagung = ~
JANS FEHs ' nnh- APRe JuUkE JuLy AVUG Y SEpPe oCT . NOV ¢ NED TO?Ai ;é;n"
OO g .. B8.0 B3.0  2i44 53,3 1¥,¢ 31,7 9,5 4,4 2.6 27,2 392,4  32.7
92,3 147,4  G4,4 43,8 10,% 1,9 1.2 1.7 15,9 82,7 68,9 44,2 4%,
S1,5 63,7 A4, 9 48,7 16,4 4,5 1,8 0,¥ 0,4 4,4 14,7 325,7 - 27.1.
41,5 48,8 W3,y 44,9 43,6 19,3 25,8 11,4 . b.1 38,9 ba,8 aA%4.4 37,8 .
49,0 ¢ 38,1 30,5 46, $3,4  RBu,o  ob,n 32,9 38,7 TT,8 27,4 555,85 44,3
44,9 54,3 3p,8 124,13 22,0 -3W,u el,s 8,5 12,7 ., 10,6 45,9 S22 21,0
21,9777 49,4 71,6 4n,? 2,7 Ay, 7 24,1 3,5 1.7 DY 19,9 284,77 23,7
78,4 [ . 1,1 8,4 5,48 2,7 1.9 7,6 4n,5 449 37.%
6208 86,5  69.0  4D.? 300 11i0 zewn 65 avy 1.8 1007 44308 8700
0,4 41,5  Ad,6- 47,9 5,8 4,2 1.2 0,5 0,4 0,5 ¢ 4,7 ?19,47 18,3
T28,0 - 33,3 32,2 163,0 11,8 ¥, u 5,1 0,7 1,0 27,4 44 4 318 ,.6_ 29,0
b6,5 58,8 42,5 34,2 10 um Md 08 0,7 0,1 w1,0 218,0 19,8
705 e.2 5.8 24,0 21,9 €, 0,6 - 7,2 40,9 18,6 _13.3 21004 17.%
7,5 . «1,0 79,7 15,4 1.6 U, 7 048  =1,0 »=i.0 0.5 B4 91,2 410,.P
ig,z gi,o 2;.; ;:.ﬁ‘ rg.g u,n 0,5% 0,% 2,9 .7 33,4 1G8.7 10,9
M el 0  1i, 16,3 . u,s 0,5 U, 4 0.3 1.6 8,7 63,2 %,7
9.3 ¢ 9.4 2042 28,9 22,5 34,4 12,5 &.6 . 15,4 18,3 16,2 24%.2  17.9
21,4 10,0 14,5 29,7 3.0 1,4 Bab 0,7 0,7 6,0 9,3, §7.5 8,1
15,1 24,4 11,5 19,5 15,7 4.8 1.l a2 AA 25,2 34,3 473 2 44 4
751,38 '__ﬂ:;.f 906,5 7_;3:,; a:;...: é:;.: m.v_i'o.;.; 189, 90,9 931,77 5A76,9 28,3
L] . L} . . R :




I . ;. Discharge at FPakuncen: : .
YEAR JAN, | FEH, " MAR,  APR, . MAY  JUNE  JULy  AUG, SEF,  0CT, NOV, DEE, T tUTAL MEAN
1991 . 99,9 B4, B 57,3 36,4 14,6 47,8  2n.v 24,3 20,2 in,% 6,3 41,0 433,0 38,1
g% 86,9 4122.6 92,0 54,1 25,0 16,7 EIN ) 3.8 $,.3 13,9 95,4 81,1 a02.% 80,2
'i?ia 4.5 81,8 95,2 55,1 Ta,2 33,3 1u,1 6,9 5,6 5,4 6,7 16,9 439,9 34,7
1954 42,2 40,4 42,y 46, R 64,1 S8, Su,d 23,0 0 14,0 . B, 87,6  9n,é 520.3 44,0
1955 71,8 57,8 4B, 8 77,4 54,9 55,7 17$,Y 76,4 50,2 59,8 130,7 46,8 °02,9 78,0
_19%6 64,8 7R3 83,4 4,3 44,4 43,5  SY. M 4%,5 17,y 29,A 29,4 90,2 584,72 48,7
N TY) 55,8 84,1 117.8  89,H 19,2 9,3 1?9,6  JR,? 12,5 A5 11,1 41,5 593,4 49,4
1958 42,1 32,8 12,4 29,4 47,9  =1,0  B4,9 12,9 79,2 ¥9,n 87,7 27,4 494 .4 4%,.0
1989 1,0 =1,0 »1,0 =30 =1.0 =1,0 -1,0 “1.0 =1,0 =140 =-1.,0 ~1,.0 N N,
1960 90,8 89,4 1n3,2 59,7 108,5 42,7 74,4 5,¢ 1,8 1.6 21,9 16,8 566,4 . 47,2
981 63,80 . s2,7 59,7 58,7 43,2 9.9 5,7 4,8 4.5 4,4 4.5 17,6 321.0 26,7
1962 42,9 55,7 a8,y 63,9 42,7 23,3 (%,u 12.? 5,2 1%.h 39,4 6B, 433,86 36,1
1963 2.4 75,7 110,33 61,7  1p,6 7.4 4,7 3,9 4,1 A4 4.7 5,9 AES,2 32,1
1964 5,7 3,7 17,3 84,3 27,6 3.8 19,8 g3,V S6. Y 3T, A __4b,¢ 29,9 2724 34,0
1965 65.5 16‘50‘ 4905 26" al9 5" 0"4 2-1 'd.b 707 ‘nt’ -1,0 337.5 dﬂ.?
1968 49,5 «1,0 63,7 87,0 “1,0 . 13,5 e, 3,2 44 18,4 23,4 56,0 301,141 30,1
1987 40,9 7.5 24,8 27,4 15,4 5,3 &, 7 3,7 J.1 2,3 3.7 13,9 1%1,% 12,8
pvel. 24,3 25,7 G660 44,9 81,0 30,0 K4, $5.2 14,0 3¥,72 4.8 60,9 528,4 44,0
1949 51,6 37,7 54,4 54,9 14,2 13,9 50,4 8,0 4,5 bLH 17,0 27,6 A44.,7 28,7
1970 39 .6 47,4 17,0 AR 43,0 29,4 19,y 8,2 12,4 19,5 89,y _3x.n 374.7 34 n
TOTAL 10399 1140,0 1145,2 992,90 724,00 486, B 69/ 2 .3v9.0 418,5 360,% 626,% Tei,9 4s92,.4  x9.8
HE AN 54,7 - 83,3 60,3 52,3 482 27,0 30,7 ¥1, 1s,n lg, 33, 2.3 ‘
Discharge at Wadi -
YEak  uAn, FER, AR,  APR, MaY  guwk ULy awGé,  sEp. gCT,  jov,  DEC ToTAL  wEawm
1981 10,0 22,6 13,9 4,4 2.8 14,5 ¢, 9 3,2 ., 2 1.6 0.7 ) 21,0 - 7,6
195, 1v,8 15,2 28,7 9,7 LY 2o U, 0.4 a0 - | 222 12.% 114.3 9.7
195‘5 7.6‘ 17|7 1741 . 1n,9? 18,9 5;\‘ <5 005 U,% 1,4 2,0 "u’ 90.1 7.‘
1954 21,06 19,72 10.7 17,4 17,48 16,2 1y 1d,.% 2.7 1.7 35,0 d0,8 190.4 1%,¢
1955 17,8 16,1 11,7 22,3 18,/ 20,8 ho, 2 é3,4 20,4 30.6 AT 14,3 295,.4 24,4
1950 75,8 25,0 12,5 12,0 20,3 19,3 31,8 14,4 Too a7.0 1.0 46,4 227.4 18,9
1957 14,7 33,9 G4,8 23,2 V.4 2,72 40,2 14,1 2,0 Doty 2,2 17,7 216,83 18,0
9%8 10,2 15,2 19,8 24,9 13,14 7.5 Je,u 20,0 Ao 19,6 21,5 33,8 216,27 18.0
“}55# WG, S0, 19, 30,8 i95  iv,b 1,0 0,7 2,? 7,4 33,0 264,4 22,0
1960 _JU,T $6,3 37,0 25,.3 25,5 11,2 14,9 9,0 6,8 7. B,4 8,1 252,00 21,0
1984 0.5 17,8 15,6 P14 14,6 . 3,9 13,8 21,9 14,9 2.5 28,2 4,5 209,4 17,4
196_2 . 2._7 0,8 D.2 (L%} 2,1 2,R 2,4 2,86 U, 0.5 14,06 27'9 48,2 4,0
1963 47,3 3e, 6 40,5 25,7 3,8 a,7 U,o 0.1 1.0 -1,N -1,0 -1,0 15%,0 19,4
1964 =1,0 =1,N =1,0 =1,0 =1,0 =1,0 =-1,0 =1,0 1,0 w10 1,0 -1,0 0, 0.4
1765 0. 33,3 1.7 L 75| I8 0,7 u,d 8,1 "=1.,0  -1,n  -1,0 21.3 93.1 10,4
1946 22,5 ~1,0 26,7 b, 4 -1,0 d.0 2,1 =1,0 2,1 ,2210 -1,0 -1,0 105,4 15,1
1987 =1,0 «1,0 ~t,0 =1,0 ~1,0 fi,0 -1, 0 ~1,0 ~1,0 ‘=i,0 ~1,0 «i1,0 n, 0,
1968 5,5 =1,0 =1,0 - =4,0 ~-1,0 =1,0 =l,0 =1,8 =1,0 ={.0 =1,0 =1,0 LTS - T
1949 «1,0 ~i,0 36,9 26,1 8,1 1,0 =4,0 =1, =1,0 =1, =3%,0 =1,0 72,1 18,0
197g 19,6 1,0 74,8 39,5 41,2 21,4 -1,y 2.9 2,9 =1,0 1,0 ‘=10 $122,3 21,8
ToTAL 3531,5 319,9 «p8,7 I,k 260,7 158,p «d/,¢.126,7 79,7 126,90 1834 2%50,7 2803,4 uﬁo
HEAN 20,7 7 22,5 24,0 14,2 16,3 o, 1o,y B4 8.4 PR T T v B 5
"Discharge at Widas i T -
YEAR  JAN, FEB, MaR, APR.  MAY JUKE  JULY  AUG.  SEP, OCT. MOV, . DEC, TOTAL MEAN
1962. = e . o= e = o= - - - L= LBl 02 %0, L RaL .
1963 T.4 6.% 9.3 6.1 1.8 1.2 0,7 0.6 0.6 0.5 0.3 2,7 IS 3.2
1964 4.5 2.3 3.1 3. .} 0.6 0,4 0.3 0.3 1,7 2.0 1.7 21,3 1.8
1963 6,0 T.6 2,2 2,0 0,5 0,4 0,2 0.5 0,2 0.3 e - M
TOTAL 17,9 16,4 14,6 11.2 1,6 2,2 1.4 1.4 1.1 2.3 4.3 T.6 84,2
3.7 1.2 0.7 0.5 0.5 0.4 0.8 1.4

MEAN 6.0 3.5 4.9

2.5 .




5. Correlation of Daily Water Level and Discharge

The presented herein is the relationship between the water level and
the discharge at seven discharge gauges obtained from the records dur—
ing the 1951 - 1971 period., The gauges are Pohgajih, Kaulon, Pakel,

Joeli, Jongbiru, Kertosono and Jabon.
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.6, River Cross Section of Brantas Hiver

Compiled herein are the river cross sections surveyed in 1971 by the
Government at an interval of five kilometers on the Brantas Hiver
stretch between the mouth of the Ngrowo liver and Terusan gauge. The
location of the river cross section is shown in Pig, 1-6-16 in Chapter

6, PART-I, Supporting Repoxt.

The design cross sections of low water channel for the first stage
and the overall plans are as shown in the figure showing each river
section. The thick line shows the design cross section of low water
channel for the overall plan. The dashed line shows that of the
first stage plan. The design flood water level and the design levee

height for both plans are also shown in the figure.
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7. Stage-Discharge Curve of Each Hiver Cross Sections

The compiled herein are stage~discharge curve showing the relation
between the water level and the discharge in each river cross section
as mentioned before. The stage-discharge curve is calculated by using

the formula as follows.

2
., o_a 1,102 a 1 0%n
-1 + x ( }+ =0
dx 2g dx A2 A2R4/3
where: i ; Slope of water surface

H ; Water depth (m)

“®

River length between the estuary and the assigned
cross section (m)

¢ ; Discharge (mj/sec)

A Flow aren for assigned discharge (mz)

1] liydruulic mean depth {m}

e

n ; Coefficient of roughness

The discharges usedare 100,500, 1,000 and 1,500 cubic meters per second
respectively. The coefficient of roughness used is 0,025 in the Porong

River and that in the Brantas River is as follows.

Section 1 - Section 9 n= 0,030
Section 10 - Section 16 n= 0,032
Section 17 — Section 24 n = 0,035
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8. Stape-Discharge Curve at the Water Gauges an the Ngrowo Basin

The compiled herein sre stage-discharge curves showing the relation
between the water level and the discharge at 18 gauge sites on the
Ngrowo River. The stage-discharge curves are calculated by using the

Manning's formla as follow.

12
1 n 3
Vo= I - - (1)
1
g=Av  eee——m—e——— (2)
where @ i 5iope of water surfuce

vi Tlow velosity (m/sec)

A; Plov area (m2)
:  Discharge (m3/sec)
;3 Hvdraulic mean depth  (m)

n; Coefficient of roughness

The waler surfuce of each site is assumed to be the same aus the river
bed slope at the guupe. The water surface and the ceefficient of

roughness ot each gauge site are listed as follows.,

Guuge No. Hiver slope itoughness coefficient
2 Bajul 0.0011 0.035
3 Habakun UL H00 0,035
4 Kluntur 0.0023 0.035
3 Wadu Q.0014 0.035
6 Song (. 0095 0,035
7 Tulungapury .0001 0,030
3 Kalituri 0.0004 {1,030
9 Boyalangu danm 0.0023 0,030
10 Campurdarat G, 06045 : 0.030
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11
12
13
14
15
16
17
18
19

Kendal {Prit Raya) 0.00044

Kendal dam 0.00018
Keboireng 0,0068
Karangtuwo 0,001
Tuwihg 7 0,001
Hewdo (Parit Hoya) 0, 0003

Bendo (Upper Ngasinan)  0.00045
Bendo {Lower Ngasinan)  ©,00032
Gondang Q0,012
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9. Cross Sections of Existing Irrigation Canal

The compiled herein are the cross sections of the existing irrigation
canals surveyed in 1972 by this survey team. The survey arems are |
the Warujayeng-Kertosono, Turi-Tunggorono and Jalimlerek-Bunder ir-
rigation area, respectivelv. ihe locution of canal sections in the
¥arujayong-Kertosono irrigation ares is shown in Fig. 9-1, und that
in the Turi-Tunpggorono, Jatimlerek and Bunder irrigation areas is

shown in Fig. 9-2.
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