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Data 1.10.1

- I-10 -

Rainfall in Every Ten-Day Period.
Station name: Tawangsari
Year  —enday F M A M J J a & ©0 N D  Annual
periocd S :
1956 1 *# %+ % * g 45 0 21 8§ 26 22 39
2 # x  *» %' 30 15 183 38 16 5L 52 108
3 * - % % * 115 91 74 341 0 10 135 28
* * * * 145 151 257 .200 24 . 87 209 175 -
1957 1 9 132 46 86 32 0 93 8 0. 50 176
77 84 83 83 0 2 42 0 35 157
3139 29 78 44 41 0 42 0 0 _26 8L 0O
225 245 207 213 73 2 177 82 0 26 166 333 1749 -
1958 ‘13 188 223 79 104 19 113 68 0 94 99 118
2 38°111 222 91 53 0 -2 3 42 0 715 74
141 4 212 77 0 105 43 17 2619 2 214
192 303 657 247 157 124 158 .88 68 113 176 406 2689
1959 1. 127 e 38 0 13 93.103 0 3 14 8 152
2 113 241 191 47 34 13 0 0 0 33 52 84
3 . 86 68 157 47 55 -0 18 3 0 0 _120_ 56
326 377 386 94 102 106 121 3 3 47 1BO 292 2037
1960 1 '3 49. 89 44 159 0 5 0 7 97 42
2 54 194 93 144 89 ©17 .0 36 . 0 0 128 30
3 146 54 33 23  41- 0 0 0 15 4643 66
234° 297 215 211 289 17 5. 36 22 46 268 138 1778
1961 1 46 61 110 .21 9 0 .0 0. 0 3 46 128
2 83 147 4L 156 22. 0 40 G 0 O 67 122
3 87 44 65 90 0 0 0 0 _ 0 66 56 54
216 252 216 267 117 O ‘40 0 0 69 169 299 1650
1962 1 208 122 56 168 23 0 .28 6 -9 0 40 49
2 97 80 102 91 0 64 49 0 12 -0 74
3 68 81 152 .54 0 31 0 0 0 43 72 160
‘ 373 283 310 313 23 95 33 55 9 55 112 283 1944
1963 1. 102 137 100 127 0 0.0 0 "0 -0 %
2 118 158 142 21 0 0 ‘0 0 .0 O -0 *
3 104 141 187 0 0 -0 0 0. 0 o %
324 436 429 148 14 0 .0 0. 0 QO -0 %

1351
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Data 1.10.1 (continued-1)

136

186

Year gzggggy F M A M J J A S O N D annual
1964 1 0 180 114 95 41 45 7 O 0 122 107 47
o 2 0 6 60 147 13 17 0 7 15 74 6 224
3 0O 45 98 35 90 o o 2 50 72 0 53
0 287 272 277 144 62 7 9 65 268 113 324 1828 -
1965 1 107 19 7 12 8 0 0 ©0 0 ©0 0 73 '
2 59 71 138 0 37 27 0 0 15 15 -
3 53 140 18 0 62 6 0 0 0 0 223 37
_ 219 230 226 112 107 6 27 O O 338 125 1390
1966 1 107 87 140 6 0 22 0 O 4 94 24 154
2 44 133 2905 28 9 0o 0 O O 98 125 38
3 78195 60 100 9O O ©0 0 15 95 33
229 415 495 134 18 22 O 0 4 207 244 225 1993
1967 1. 107 78 23 121 - 6 -0 O © 0 20 133 213
2 59 191 14 10 17 0 .0 O O 0 24 73
3 53 65 3§ 14 O 0 0 0 .0 19 87 152
219 334 391 145 17 0 0 0. O 39 244 438 1727
1968 1. 201 95 145 67 - 40 €8 22 3 16 43 89 56
' 2 33 27 94 21 130 105 25 18 27 21 209 65
3 102 67 309 73 55 23 7 89 79. 63 23 0
336 189 548 161 225 196 54 110 122 133 321 121 2516
1969 - 1 40 25 0 103 " 70 0. 0 0 6 86
2 15171 51 w6 0 .0 0 ©O O 0 48 92
3 114 64 131 105 10 0 0 0 0 126 55 97
169 260 182 324 10 7 . 0 O 0 126 169 275 1522
1870 .0 1 .66 60 53°154° 116 0 0 O 4 0 64 136
' 2 104 109 146 39 101 54 o 0 22 0 105 €5
3 48 47 60 59 0 0 0 _0 6 47 .78 69
218 216 265 252 217 54 0 . o.-”32_' 47. 247 270 _1é18
1971 1 65 113 91 18 20 0 16 0 0 0 45 93
L 2 67 83 176 59 6 0 0. 0. 0 77 0 78
3 77 55 175 00 5 0. 0 59 15
197 251 382 77 8 5 16 O 0O 48 ‘1384



- I-12 -

pata 1.10.1 {(continued-2)

Ten-day _ : -
Year period F M A M J J A s 0 N D _ Annual

1972 1 91 35 162 32 128 0 O O O O O 54
2 B8 49 64 70 145 0 0 0 0 0 . 50 183
3 34 38 92 56 64 0 0 0 0 0 82 23

213 122 318 158 337 O O O O 0 132 260 1540
1973 160 87 93 20 99 15 S5 O 0 0 a9
183 113 151 5 215 25 O .0 22 128
3 98 185 160 79 130 10 0 0 54 88 94 51

461 385 404 104 444 S50 5 0 76 88 94 228 2339
1974 1 162 159 le4 186 112 0o 0 5 64 75 6 67
2 57 136 102 35 75 0 0 17 74 0 198 5l
3 62 158 80 9 0 9 28 B8O O 93 76 O

281 453 346 230 187 9 28 102 138 168 280 118 2340
1975 157 122 176 83 6 0 O 0 23 215 17 144
82 120 91 152 169 O 26 24 246 S0 138 97
149 65 216 60 12 3. 0 0 40 173 34 84

316 295 187 3 24 438 189 325 . 2983

388

483

26

309




Data 1.10.2 Rainfall in Every Ten-day Period

- [-13 -

Sukoharjo

Station name:
Year ~ len-day F M A M J J A S O . N D  Anonual
period - : :
1956 1 * LA * 3179 3 0 2 3 20 67
* %+ % 3106 31 55 22 33 55 41 174
3 * _* % % 135 89 176 600 77 14 3
* % x % 244 299 234 82 35 135 135 272 1446 .
1957 1 15 42 75 65 20 91 62 0 0 25 134
2 144 8 67 15 0O 21 0 0 0 5 75
3 122 99 98 42 44 4 52 00 12 134 5
281 226 240 122 47 26 164 62 0 12 164 214 1458
1958 1 94 251 113 39 51 28 141 120 O S50 72 76
| 2 36 175 116 117 143 0 0 24 29 115 120 101
3 164 49 89 8 4 103 58 34 42 2 O 286 .
294 475 318 237 196 131 199 178 71 167 192 463 2923
1959 1 170 76 53 18 18 40 69 0 7 . 2 37 158
o 2 86 105 115 8 15 36 ©0 0 O 20 78 99
3 104 17 114 95 16 0. 3 0 0 .10 108 . 1l
360192 282 193 49 76 72 .0 7 32 223 268 1754
1960 62 17 .18 103 76 . * 11 - 0 14 0 39 8
o 2 18 117 34 74113+ 0O -0 0 163 61
3109 57 99 21 35 _* o 0 0 41127 38
189 191 151 198 224 - * 11 0 14 4l 329 107, 1445
L1961 1 91 118 124 18 67. 0 0 0 0 6 172 @3
203 170 1 99 34 0 21 0 0 0 ‘53 182
_.3. .59 41 119 127 0 15 O 0 0 63 47 96 -
| 186 329 244 244 101 15 31 .0 0 69 272 363 la42
1962 1 138 148 44 117 12 13 25 .3 o 0 104 6l
2 151 184 56 164 13 13 33 6 22 42 141
3 182 88 173 138 130 0. 9 35 4 327
471 422 273 419 12 39 38 36 6 57 150 529 2490
1963 1 137 1300 89 2 ©0 13 0 ©0 © o 8 166
| . 101 -~ 95 57 38 0o 0. 0 0 22 128
-3 81 94 181 - 0 18 0 0 ‘o o o0 2 83
319 319 327 58 18 13 0 0 0 . .0 113 377

1544
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Data 1.10.2 {continued-2)

1969

117

153

261 .

Ten-day o . o _ :
. Year period F M A M g J A 5 o] N D _Annual
1964 1 0 % 119 57 62 8. 0 15 0 136 125 46
' ' 2 64 # 53 128 30 21 O 36 7 28 7 .84
3 70 % 147 7 93 0 3 17 40 66 1 39
134 * 319 192 185 101 3 68 47 230 133 169 1571
1965 1 93 137 139 69 o 0o o0 o 0 59
2 70 118 78 6. 0 6 o0 o0 95 8
3 103 134 36 52 0 0 -0 0 27 .181 90
266 389 253 78 52 0 © O O 27 276 230 1571
1966 1 69 65 172 48 0 69 O 0 26 8 0 75
116 148 332 17 39 0 0 0 3 77 130 49
3. 72 119 60 108 0 0 O 3 0. 55. BL 36
257 332 Se4 173 39 69 O 3 29 221 211 160 2058
1967 129 59 97 177 2 0 0 -0 0 2 17 113
2. 35 4 18 10 2 0 .0 0 O 2 38 93
3 .74 94 .67 12 7 0 0 0 0 14 94 128
238 201 182 199 11 - .0 O - O O 18 149 334 1332
1968 166 29 150 223 55 & 33 14 11 22° 57 134
| 2 73 117 83 0 83 95 36 15 21 50 71 76
3 146 134 115 156 38 17 67 31 23 21 27 O -
'385 280 348 379 176 120 136 60 55 93 155 210 237
1 14 99 9 250 5. .0 0 .0 0. 195 129
2 96 790177 153 0 0 0 0 0 30 29 72
3 76 59 128 0 13 0 0 0 0 157 72 3 . :
186 237 314 403 20 5 O 0 O 187 296 204 - 1852
1970 1 79 8 21 75 9% 0 0. 0 6 .0 32 64 °
74 43 170 50 85 4.0 710 11 72 101
'3 99 0 67. 5 9 0 O 3 18 28 239 73 . . .
252 132 256 175 184 0 4 -3 34 39 343 238 1662
197 34 108 77 36 42 27. 18 0O 6 34 115 7L -
21 6 77 19 6 G 0 -0 17 65 62 151
3 63 52 185 3 75 79 15 .°30. 5. 54 49 30 -
118 226 .339 58" 106 33 30 .28 226 1695
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Data 1.10.2 (continued—3)

Yeayr  Ten-day F M A M J J A § © N D Annual
period . :
1972 1 85 44 138 49 32. 0 0 4 -0 0 3 59
2 154 36 106 138 70 0 O O 0O O 130 102
3117 24 44 29 O 0 0.0 _ 0 0 60 102
356 104 288 216 102 ©O O 4 O O 193 222 1485

1973 1 227 144 75 23 28. 44 25 11 O 16 40 150
2 209 144 46 184 65 53 . 77 20 65 23 29 67
3 99 74 108 149 8L 34 0 0 140 ' 76__ 38 59

535 1362 229 356 174 131 102 31 205 115 107 276 2623

1974 1 93 312 128 294 68 0 0 35 44 124 66 56
2 36 93 133 47 42 . 0 13 22 52 35 155 90
3. 76 2200 45 50 0 28 41 45 20 90 78 10

205 625 306 391 110 28 54 102 116 249 299 136 2485 -
1975 1 90 131 83 43 60
' 66 166 57 182 118

111 57 176 112 15

267 354 316 337 193

o o 25 177 0 85
3 19 105 65 78 57

"

30 .-25 191 26 61

38 49 155 433 104 203 2457 -

™ im _d. o
o




Data 1.10.3 Rainfall in Every Ten-day Period

- 1-16 -~

Station name: Bekonang

Year giﬁlggy F M A M J J A 'S 0 N D Annual
1952 * * + 116 0 0 0 0 0 20 59 5
* %+ % 14 52 0 1 26 14 26 169 93
3 * % % 0 71 0 .0 52 42 104 44 76 e
] 130 123 0 1 78 56 150 272 .174 984
1953 1 23 313 68 122 123 0 3. 0 0 0. 44 5
106. 55 107 51 16 = O 0o o ‘0o 42 8
3 923 131 158" 153 0 2 0 0 6 79 98
222 499 313 326 139 2 36 0 0 O 185 174 1876
1954 1 80 103 13 104 157 17 40 19 66 O 105 104
2 134 6L 105 63 112 29 -0 39 0 117 108 7
| 3 191 68 21 9 23 0 O 5 30 116 204 75
T Ta0s 232 139 262 202 46 40 63 96 233 317 186 2311
1955 I 88 121 33 40 40 6 20 5 17 16 152 115
20 102 9 87 19 3 20 45 10 7 40 101 125
3 30 12 96 54 5 48 287 63 35 B4 123 143 _
220 142 216 113 48 145 352 78 59 140 376 33 2272
© 1956 o o 0 o 74 71 o 30 43 0 2 77
6 0 o0 .0 6 69 ‘82 50 8 33 2 77
3 0 0o 0 0 8 102 11 31 17 15 115 2 N
0 0 0 0 164 242 93 111 68 46 119 156 1001
1957 1 8 61 172 95 3¢ 16 55 0 o 10 151
2 20 52 54 9 0 0 23 30 0 0 15 1200
3 83 8 .78 78 ‘11 8 . 0 0 0 17 Il 82
7120 199 304 182 45 24 78 30 0 17 ‘196 333 1528
1958 1 26 230 117 42 166 0 121 27 0 65 89 75
| 37 49 155 175 88 0 0 2 92 .95 85 85
.3 10153546 166'  56 0 20 E6 3 70 0"-30_ 169. _ .
164 325 _438:‘273“554” 20 177 32 162 - 160 144 320 2469 .
1959 1 177 87 76 38 14 52 47 0 .85 0 22 149
R 2 40 130 216 52 69 24 0 -0 0 34 63116
3 75 '80 132109 16 0 0 2 o 35 128 36
1292297 424 199 99 76 47 2 65 69 213 301 2084
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" {Continued-1)

476 321 103

14

175

 pate 1.10.3
Year 'gzgzggy F M A M J3 J A S O 'N D Annual
1960 1 48 60 48 100 60 ©0 O O 1l O 45 15
2 19 220 22 71 8 43 ©0 0 O 10 .168 25
3 139 192 9 ¥ 6 ©0 0 . 0 9 69 127 84
206 472 169 186 155 43 0 0 20 79 340 124 1794
1961 1. 68 6L 45 45 38 0 0 O 0 56 15
2 87 167 43 8 3 0 12 0 0 0 105 104
'3 .85 52 44 56 0 2 0 0 0 50 18 ‘120
240 280 138 183 41 -2 12 0 O 50 181 239 1366
1962 114 101 28 121 O 30 18 24 12 O 45 56
2 134 118 98 15 ©0 8 0 38 6 27 50 127
3 105 8 186 8 0 6 19 0 0 78 135 281
353 305 312 359 0 116 37 62 18 105 230 464 2361
1963 1 124 65 63 43 66 12 0 O O @0 ' 33 48
B 2 128 50 120 220 ©0 O O .0 O O .7 12 )
3 3 76 113 31 0 0 0 O O 12 125
| 7282 191 296 294 €6 12 0 O 0 20 52 203 1506
1964 1 5 110 216° 55 35 11 0 0 0 44 191 50
' 2 15 .39 127 114 0 40 0 27 12 146 O 186
'3 57 30 145. 23 170 14 0 0 26 142 o 78
TUUTTTTTI7 199 dse 192 205 65, 0 27 38 332 191 314 2108
1965 - 1 202 77 130 170 2 10 ‘o o 0. 10 66
| 2 60 133 18 7.0 0 .7 0 0 30 101
3 214 111 0 5 38 10 0 -0 0 _33‘*{39;;_§3"d__ﬁw4__
T 476 321 148 182 37 20 7 0. 0 32 170 219 1612
1966 - 1195 90 137 63 3 104 O O 23 8 0 112
- ?- 0 - 380 '238.;,60 52 0 0 o o 70 57 65
i '3 101 153 58 111 0 0 O 0 O 63 120 80
© 296 623 433 234 S5 104 0 0 23 221 177 257 2423
1967 1202 113 42 % % 0 0. 0 o 1.0 6 78
a 2 60 17 R 0 0 o 57 21
3214 191 el o o o0 25 53° =~
T T T TR -

96—
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bata 1.10.3 {(continued-2)

68

15

237

339

Year gzglg:y F M A M 3. 3 A S§ O N D Annual .
1968 1 123 53 93 168 110 21 32 55 O 56 115 67
| 2 54 77 75 60 55 63 51 15 74 86 183 164
3 44 118 127 56 37 37 o1 1o 13 1 20 74
231 248 295 284 202 121 184 60 87 153 318 395 2498
1960 1 5 67 33 260 49 14 0 0 0 0 14 106
2 55 124 48 63 0 0 0 12 20 9
3 67 121 176 68 46 O O o 92 42 7
i 127 312 257 391 95 14 ©0 ©0 O 104 76 203 1579
1970 1 102 49 69 S4 91 2 0 O 26 12 *
2 15 €8 146. 57 72 14 23 . 0 11 13 % %
3 264 26 17 7 37 0 0 0 27 56 * *
TNTT381 143 232 118 200 16 23 0 64 8L * % R
1971 1 * o+ 170 * 43 31 0 11 . x  x ¥
2 * % 117 * 18 0 0 0 27 *x % ¥
3 x % 189 . * 85 50 48 0 17 * x4 &
YT 476 146 8L sa o 55 % %
1972 1 111 % % % % 0 0 * % x4 51
| 2 61 % A .+ x 9 0 *¥ ¥ % 107 56
3 10+ w x & 0 0 ® ko x 63 335 _
182+ * *« x o o *x * w174 142
1973 1 + x % g 27 8 0 0O 0 0 0 O
2 o x ' 68 63 40 34 33 0._'_0 0 0
3. .+ % %+ g 92 28 16 0 0 © 0 0
o W W 2a0 182 154 S0 33 0 0 0 O 659
1974 1 80 65 142 385 88 O 35 57 148 12 102
61 68 32 123 42 O 24 132 19 163 58
3 20 130 173 8L 9. 0 8L 27 40 89 100 119 o
TTVel 363 347 589 135 0 B9 86 229 256 284 273 2782
1975 1 114 207 119 3 37 0 23 0 17 37 12 192
37 139 78 143 159 5 45 O 66 69 57 . 118
3 305 51 .95 201 12 0 0 .15 38 131 .59 29
456 297 202 379 208 s 121 128 2545
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Rainfall in Every Teri~day Period

72 222

Data 1.10.4
Station name: Masaran
Ten~
. Year szigzy F M. A M J JF A § 0 N D Anual
1956 1 * %+ % » g 120 0 13 151 39 27 150
2 * * * * 46 5 62 6% 21 83 11 211
3 * * * * B8 53 76 54 4 S0 53 7
T T 134 178 138 136 176 172 91 368 -
1957 70 27 178 12 0o 0 42 2 1 50 156
2 50 18 44 52 -3 0 6 o0 O 113 144
3 .55 145 264 82 17 10 56 0O O 98 90 26
175 120 487 246. 26 10 164 2 1 107 253 326 1987
1958 1 85 156 119 .68 190 117 38 3 125 201 140
' 2 . 128 122 210 117 65 27 4. 19 115 136 90
3 134 47 231 164 10 15 47 20 156 24 0 184 L
347 325 560 349 265 23 191 62 178 264 - 337 414 3315
1959 1 8 46 86 14 23 27 27 0 33 24 12 170
2 75 158 126 SO 98 6 0 O 28 85 117
3 111 34 144 140 55 25 "3 0 15 117 . 38 -
© 777272 238 356 204 176 33 52 .3 33 67 214 325 1978
1960 1 52 145 33 33 31 0 16 @ . 0 2 114 39
2 111 131 48 88 . 34 40 . 1. 0 7 235 30
'3° 67 205 118" 48 .29 0 0 0 4 105 162 144 _
230 481 199 169 94 40 16 1 4 114 511 213 2082
1961 173 30 109 22 142 42 o o 3 148 75
o 1105 "132 178 - 68 9 o 7 0 120 129
3 102 6 66 4 1 0 0. 0 19 34 54
280 168 393 136 152 42 2 0 7. 22 302 258 1724,
1962 242 93 39 265 9 69 84 13 0 12 73. 56
2 133 138 65 169 -0 48 92 31 12 79 8 97
.3 74 48 128 121 0 O O O -0 28 133 65
449 279 232 -555 . 9 123 176 44 12 119 214 218 2307 -
1963 1 108 51 86 116 .5 400 0 0 O 66 20 - 56
' ' 2 55 104 97.122 - 0 .0 .0 0 0 - 40 109
| 3 61 169 99 51 O 0 0 0 22 .12 57
224 324 282 295 5 40 0 0 0 88 1552 .

L TR
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Data 1.10.4 (continued-1)
Year 'I‘en-?day F M A M J J A S | o} N D Annuall
period : oo B )
1964 1 87 150 142 99 110 82 19 0 5 70 42 30
2 10 151 34 148 20 23 0 19 89 18 139
141 98 22 1 100 0 o o0 15 59 16 72
328 399 198 248 230 105 19 19 26 218 96 241 2127
1965 51 98 119 114 -6 0 17 0 0 O 32 42
2 147 64 2202 16 0 -18 25 0. 0 0 93 M
3 110 46 74 0 75 6 0O O 0 0O 50 .95
308 208 414 130 81 78 42 0 0 0 175 168 1604
1966 219 20 135 46 31 26 0O 0 O 35 23 117
2 57 175 124 - 0 49 0 O O . 4 141 113 55
3 0123 93 30 180 11 0 O 3 0 142 66 30
399 288 289 226 91 26 .0 3 4 318 202 202 2048
1967 1 198 88 64 41 10 0 0 o - 0 33 16 112
2. 158 39 16 11 44 0o o0 0 0 .2 7 32
3 200 73 23 7 0 .0 0 ©0 .0 7 91 73
o “'”EEE""EbéM 303 "§9ffréﬁ' o0 o 6 Tas 1i4 zav issr
1868 1 el 126 134 191 21 103 79 62 4 29 270 1il
2 143 117 147 1. 160 71 132 11 2 79 93 104
3,13 112 174 50 60 58 130 36 25 85 61 49 .
338 355 455 242 241 232 341 109 31 193 424 264 3225
1969 1 ° 20 35 45 178 0 ©0 O 0 0 6 67. 42
2 13 199 143 9 13 -0 0 14 0 10 28 245
3 317 142 134 73 33 0. "0 © 0 0 92 117 213
TTUTU4T3 376 322 260 46 0 0 14 0 171 212 500 2203
1970 37 184 115 110 90 - 8 0 020 .6 18 . 27
72 202 109 27 53 20 20 0 23 63 103 44
3 72 76 100 15 135 15. 31 © 0 ‘61 95 49 84 _
175 462 234 152. 278 43 51 0 104 164. 170 155 2088
1971 1 20 275 151 74 60 8 -2 0 7 13 6 70
209 109 24 77 28 11 0 0 -4l 28 94 162
3 93 55 214 O 77 12 26 8 46 201 O 73 .
322 439 389 151 165 107 - 28 8. 57 242 154 305 2567
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._'Data 1.10.4'(cohtinued—2)

Ten~day 3

M J  J A
Year period. F M A s _ o N D Annugl
1972 1 39 91 117 123 38 0 0 51 0 0 44 43
2 116 203 124 47 32 0 0O O O O 136 43
3 19 9 9 23 4 0 0 3 0 5 52 78
TT7174 2937337 193 74 0 0 54 0 5 232 164 1546
1973 - 1 .96 186 122 64 109 46 3 0 3 11 95 48
2 84 181 45 83 124 35 8 81 50 35 52 160
3 141 77 176 142 36 19 - & 21 145 ‘46 42 125 |
T 7321 344 343 289 269 100 .96 102 198 92 189 333 2676
1974 1 98 130 262 77 190 3 0 4l 44 187 41 133
| 2 144 205 143 101 7 O 5 68 103 43 174 31
3 75 119 95 26 11 13 22 34 44 104 66 43
317 454 500 204 208 16 27 143 191 334 281 207 2682
1975 1 41 67 145 6 3 3 7 0 . 8 88 17 37
' 58 113 42 133 12% o 2 15 203 114 26 44
3. ..83 37 232 e8 54 4 1 15 12 132 29 7 -
7 10 .30 223 354 72 88 2050

162 217 419 - 261 207
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Data 1.10.5 Rainfall in Every Ten-day Period

Station name: Mojo

Ten-day . :
Year seriod A M J J A ] o] .N . D  Annual
19586 ‘1 * ok 0 99 0 30 44 -23 23 92
2 * * 11 13 21 34 47 58 35 123
R o les 21 5 13 19 4l 30 o
116 133 - 26 77 110 122 88 215 -
1957 1 58 188 39 0 34 -2 18 35 140
' 2 97 0 o0 1 24 0 . -0 1 52 142
3 66 54 2 38 125 0 0 .17 9 0
211 242 41 39 183 2 18 18 186 282 1659
1958 36 a8 119 31 83 13 184 158 88
' 75 153 49 34 11 28 121 . 57 192
3 108 40 33 34 88 4 33 10 0 221
o 219 "241 201 34 153 98 74 315 215 501 - 3004
1959 1 98 103 25 106 47 O 29 ° 38 25 167
2 46 "149 ‘137 146 145 O 0 12 49 192
3 195 121 66 -0 0 ) 4 150 S5
339 . ©370 236 106 47 0 - .29 54 224 414 2449
1960 1 34 126 55 0 52 O 00 146 35
' 2 28 100 27 15 0. 1 "33 .220° 55
3 42 21 64 O L0 6 93 184 83 o
174 247 146 15 52 0 7 126 550 173 2070
1961 82 12 8 20 3 0 0 0. 68 55
110 73 3. 0o 3 .0 0 0 95 78
B3 "29° o O0 .0 0O o0 22 50 56 ., -
275 114 116 20 -6 O . 0 22 213 189 1552
1962 1 188 240 9 19 55 8. 0 19 85 58
2 167 41 -0 5 "97 17 0 35 40 167
3 57 9 0 13 .0 0 0 41 158 95
© 412 207 299 371 9 37 152 25 . 0 95 283 320 2210
1963 1 74 35 98 105 0 17 0 0 0 ‘19 14 56
| 2 56 8. 0 ‘0 0. 0 33. 178
327 106 137 77 0 o 0 o 19 112
157 268 - 0 17 -0 0 .23 1426

[=]

66 346
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1971

25 492

Data 1.10.5 (continued-2) .
© Year ;;;;::Y F M A M J J A S O N D Amual
1964 1 97 60 167 68 125 132 6 O 0 68 - 67 22
2 49 96 53 18 0 5 0 33 20 201 20 147
5 84 39 16 1l 134 -0 0 23 16 34 27 .52
TTTTTT230 195 236 264 259 137 69 56 36 303 114 221 2020
1965 1 50 76 122 122 3 0 ©0 0 0 O 83 76
| 2 122 53 250. 9 O 9 4 0 0 0 105 &2
3 91 .20 63 0 13 30 0 0 o 15 107 65
T 7263 149 435 131 16 39 4 0 0 15 295 203 igéo
1966 1 224 24 95 54 18 25 O O 0 105 57
2 6L 162 159 0 48 0 -0 O 0 66 30 o
3 81 158 16 164 3 0 O O 0 27 123 0
7777376 344 270 218 €3 25 0 0 0 198 210 o 1710
1967 1 195 29 43 49 0 0 0 O 0 28 24 42
. 2 135 11 19 23 6 o0 6 0 O & 11 46 ‘
3- 205 106 121 18 © o 0 O 24 2 105 56
T 835 148 '1é§m‘”51"'wjgﬂf~f67_m“5“f“wb'n 33"" 38 140 144 1307
' 1968 1 69 142 141 163 35 34 10 44 0. O 251 143
R 2 174 13¢ 70 21 164 91 79 20 34 68 102 60
3 145 80 242 36 56 68 53 14 0 79114 77
77 7388 356 453 256"“555“'555”-33§h_—?E"f'Ei’miﬁ3qczgﬁfmiéﬁ”fvaaié"“- )
1969 1. 25 17 27118 -0 4 o0 o o 39 74 50
2 170 182 138 13 11- 8 0 .0 0 O 45 201
'3 189 127 13 7 29 0 0 0 0 31 0 102
'“""—"”W§EZ ~556"“551'f158*"46'";ibfw'"a o “Eﬂﬂ*;b_wiﬂ;'EEEWFHE;;Swu'"
| 1197o-' v 40 184 139 31 59 22 .0 .0° 10 4 7 74
' 2. 24 67 126 0 60 66 27 0 14 7 113 16
3 : %0 8l 100 73 73 0 33 0 52 23 114 76
o 154 332 365 104 192 88 60 O .76 34 234 166 1805
1 19 402 100 11 8 53 5 o0 5 41 82 18
2 149 72 31 123 9% 9. 0 ©0 -7 73 90 144
3 122 68 260 0 79 6. 13- 0 13 378 80 17
280 'S4z 391 134 260 68 18 0 2t 222 179 2611
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Date 1.10.5  (continued-3)

©.297 393 552 322 237 O 41 25 169

Ten~-day : : :
Year period F M A M J J A B o N D~ Annual
1972 1 102 &7 125 85 148 1® 0 0 0 0 25 31
2 137 123 134 23 30 0 0 0o 0 143 77
3+ 11 0 60 4 3 06 0 O 0 3 95 83
250 190 319 157 18 19 0 O 0 3 263 191 1573
1973 1 116 249 136 5 59 48 25 - 6 O 15 144 37
©2 112 2720 0 89 .131 80 19 25 O 125 167
3 43 36 204 84 43 0 0 19 171 102 67 151
TTTTTTR91 557 340 178 233 51 105 44 196 117 336 355 2683
1974 1 68 74 248 193 203 0 0 18 99 28 156
' 2 ‘66 178 145 161 0 9 30 129 6 116 97
3 35 220 157 0 -30 20 10 23 0 @ 37 41 o
TTT 7169 472 550 354 233 24 © 18 53 147 193 181 204 2689 -
1975 1 68 17L 195 43 30 0 32 20 7 70 34 39
2 102 174 75 219 146 © O 5 129 78 36 39
'3 127 48 282 60 61 -0 9 O 33.188 10 20 . .
336 80 107 2559
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Date. 1.10.6 Rainfall in Every Ten-day Period
Station name: Bakalan
Ten-day
Year period F M A0M J J A 5 o] N D Annual
1956 1 *« + % s 0 42 12 12 46 50 53 125
2 . x x w16 73 11 47 30 113 47 71
3 * % %+ 133 39 3 15 -0 13 18 0O
T T 297 154 T 26 74 76 177 286 196 -
1957 1 107 20 78 152, 73 O 52 0 O 0 24 163
2 g0 2 118 0 0 0 23 12 0 31 48 173
3 §7 102 185 70 23 45 74 0 0O 48 92 14
TTTTTTT294 133 ‘ae1 222 96 45 149 12 0 79 171 350 1812
1958 1 10 400 56 99 132 -4 16 17 6 40 209 126
‘2 77 232 149 103 50 O 110 33 46 69 155 145
3 86 8l 177 81 22 43 42 12 60 24 1l 267
TTTT173 77723 382 283 104 47 168 68 112 133 375 538 3206
1959 1 8 71 27 21 23 48 83 0 59 & 17 100
2 57 130 148 65 99 O 0 -0 O 64 13 177
3 077 € 122 93 37 0O 3 0 0 42 7 78
T TS 5567”?£§?"'£59 1578 TR T "éé"wlii"’Ibf* 352 139%
1960 1 - 99 167 47 68 120 O 22 0 0 24 62 11
2 63 105 9 44 47 14 -0 O 4 50 270 131
_3 g8 107 69 31 95 0. -0 O 25 81 198 37 :
250 319 125143 262 14 22 0 29 155 530 179 2088
1961 1 106 11 73 ‘o 6 23 0 0 0 136 89
' 2 48 '116 ~.8l 103 25 -0 1. 0 12 73 132
3. 67 3 164 .80 0 O ©O O 0 29 77 19
e .2._-‘2]_- - i.é...o -.j.i_é ‘i—é..jm 85.. .u—i':a—s— B ~i._ -:- --b__. _i 5_ ”?3_.._—?:_8—6_.,._2_&6 ”‘“1333” -
1962 1 126 54 44 116 78 79 37 0 0 0. T2 67
S 2° 44 94 3 158 0 1. B5 67 44 97 71 184
3 50 44 134 93 0. ‘9. 0 O 1 63 49 34 .
TUTTUTZ40 (192 215 367 18 29 122 61 5 160 192 285 1896
1963 .1 176 61 110 99 10 45 0.0 0. 21 37 71
o 2 32 8. 47 98 0 0O 0.0 0 7 79 €0
3 65. ‘36‘ 7M. 33 0 O 0 6 0, 5 33 13
'''''''' 7713 185 228 236—"10 450 o 75“’“33”*135"'535'[ 1361



Date.

- 126 -

126

312

1.10.6 (continued-1)
Year YePTdaY ;. p My A M g J A S © N D Annual
period . -
1964 1 30 28 157 103 113 65 0 O 0 78 63 0
2 27 3% -0 55 29 0 19 34 310 42 64
3 es 31 37 o0 1 ©0 O 32 28 28 .6 20
"'mﬂnw"”fﬁémﬂ'9§”mf§£-w1§é'“153 f'égwm‘mﬁ"f_Si""nbz'*iiéf"iiiwmwéﬁvmwiézi "
1965 1 8 9 .79 1 0o 0 0O © 0 0O 9 95
109 72 133 ©0 0. O 36 0 0 26 61 49
3 54 28 ©0o O 7 18 0 0 0 35 108 43
TTTTTT245 189 212 1s6 7 18 36 0 0 6L 259 187 " 1380
1966 1 65 63 53 72 17 61 0 0 0 100 105 101
2 32 142 130 .6 8 2 0 O 37 8 19 66
3 59 13 16 21 22 0 0O O 0 8 46 75
_—d"”‘mmmi§5'“§3§T”159“""§§M—i5§'m 63 o o a7 197 170 24z lezd
1967 1 169 60 55 1 0 0 0 0O 0 '_10 75 33
2 140 43 18 27 1 0 .0 0 0 18 13 72
3 353 133 113 63 0 © 0 O 0 1 67 199
7 "es2 236 186 109 11 0 0 o0 0 20 276 304 1813
1968 1 23 145 73 125 111 70 4 21 - 0 29 244 172
| 2 190 106 91 37 169 13 72 . 4 5113 76 71
313 490179 75117 47 3277 21 0 72 97
TUTTT380 300 343 237 397 124 108 102 - 72 82 392 30 - 2847
1969 1 17 23 19 110 o 35 o o_' 0 30 114 49
2 ' 56 131 133 45 13 o 0 o 19 0 168
3135 95 47 .20 47 0 © O 0 147 58 65
T30 745 199 14 60 38 0 0. 0 196 172 282 1588
1970 1 85 126 116 107 12 22 O 0 24 20 71 22
2 so 39 272 17..86 21 5 2 32 35 104 36
3. 54 88 107 67 16 O O O 45 6 125 132
"-*"'“"Iéb“'éEE'j49s'figlz 74 43 5 2 101 61 302 190 896
1971 1 3 215 160 135 27 59 11 0 9 65 46 56 .
2 107 91 138 128 73 26 0 0 23 80 2i4 128
3 98 114"199- 0 113 4l 14 o -9 192 82 9 | |
‘"w““'Edé"'Zié' 497 263 213 25 0 . 4 T183 2670



Pate 1.10.6

- 1-27 -

(cdntinued—2)

23

Year ;z:;g;yl F M A M J J A S 0 N D Annual
1972 200 88 100 79 60 O 0 2 0 0 8 48
208 55 67 8 48 O 0 16 O 10 197 83
3 17 74122 o 0 O O O 0O 42 9 .75
o GfETRT 386 87 Hos T o 6T 1T 0 52 395 sve 1704
1973 146 177 72 44 58 54 10 3 4 0 78 - 56
| 2 83 265 79 107 133 16 90 38 72 3 130 68
3 37 111 228 53 29 7 O 65 102 83 67 119
—TTUhEE EB3 0379 204 226 777106 ’“16%‘""17"5”' 667375 243 2693
1974 1 65 167 199 164 179 O 0 19 67 166 23 30
| 86 79 158 119 O 4 0 0 79 0 ‘8L 83
3. 12 94 115 2 0 17 12 67 48 146 54 38
T 363340473 385 170 21 12 86 184 312 158 151 . 2363
1975 1 301 129 172 96 76 O 6 5 175 35 45
2 41 134 95 88 28 23 o0 0 151 42 58 132
3 51 44 100 104 36 O 0 11 32 54 62 99
T o3 307_“567 rzééuuldbMm““ﬂ”"”m;q“fll.'1Baw 27i 155 276 2228




. Data-2. EXISTING WATER USE



2.1.1 K. Jalantan/Wd. Mulur

- I1-1 -

Data 2.1 Existing Monthly Average Irrigétion Water Use
in Each Water Source '

Date source: .

(T

Unit: &/sec

"pafter Aganya Lapuran Pasten Air”
in p.P.U. Office

Kdl. Sukoharjo/Sks. Karangényar
Technical area

Irrigable area

5,107 ha

1,005

1,186

465

769

Month Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Ave.
Year o |
1966 * 1,385 1,632 1,243 964 754 862 308 . 74 226 1,600 1,055 918
1967 % 1,250 1,134 1,465 1,283 597 121 100 40 49 302 1,078 673
1968 867 1,240 1,648 867 882 799 775 368 348 531 1,303 884 876
1969 712 1,969  * 983 898 768 €03 95 78. 76 847 1,873 809
1970 960 831 ~ 518 1,398 802 1,069 858 35 38 681 “ 1,122 1,776 841
1971 1,887 1,905 1,151 1,652 1,379 1,121 735 44 10 468 968 1,277 1,050
1972 2,223 1,560 1,188 1,133 1,048 840 111 12 7 6 263 1,206 800
1973 1,466 1,520 1,780 1,717 * 1,656 874 106 68 434 1,602 1,894 1,192
1974 1,614 1,741 2,604 2,328 * oBe 218 28 606 * 2,017 1,381 1,518
1975 %+ - x+ % 1,901 1,643 1,562 182 8 140 * *  * 1,873
Ave. 1,390 1,489 1,457 1,478 1,112° 1,013 534 110 141 309 1,114 1,380 o
2.1.2 K. Jlantan, gthérs'(i/zii kdl. 5uk¢har§o/sks._Karanganyar
' e L _ Semi-technical area DU
" .Unit: &/sec Irrigable area 2,733 ha -
 Month Jan. Feb. . Mar. Apr. May - June July Aug. Sep. Oct. Nov. Dec. ' Ave.
“Year | R | o o R
1966 L 523 ‘1,006 ~ 348 153 62 30+ % 1,132 372 850 475 .
1967+ 510 33 323 77 % ok a o+« 97 432 296
- 1968 ;-‘351-'-1550_- ‘359‘_ BO0 659 576 ‘323 .307 231 282 907 1,613 622
1963 759 660 *+ - 38 61, 92 12 * A 169 184 237 285
1970 © 572 1,244 1,089 967 1,852 189 58 97 86 25 256 406 570
1971 811 1,208 1,015 823 - 693 245 254 73 10 68  .302 1,206 = 559
‘1972 1,085 1,023 1,074 - 266 . 600 78 20 10 5 -5 157 464 399
1873 @s2 1,058 “1,186 976 _ * - 260 224 102" 88 390. 826 992- 632
1974 1,177 1,449 2,240 1,248 * 248 144 86368 472 1,075 922 857
1975 1,817 1,823 1,871 1,300 6ld- % 210 226 218 ~ 4 * . * 1,010
Ave: 928 86 743 589 219 142 129 144 . 318 -

L el
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2.1.3 B. Gemb. Truni/K. Samin (T)

Kdl. Bekonang/Sks. Karanganyar
Technical area '
Irrigabla area 2,137 ha

548

Unit: &/sec

Month Jan. Feb. Mar, Apr. May June  July Aug. Sep. Oct. Nov. Dec. Ave,
Year ‘ _ _

1966 ¥ 693 487 = 919, 796 474 - 507 68 34 449 849 812 553
1967 * 540 722 955 . 955 253 158 59 34 44 429 750 445
1968~ 530 710 850 747 * 200 550 x 664 479 540 550 591
1969 585 637 * 691 643 545 - 316 165 103 102 226 496 410
1970 1,466 1,550 1,670 624 653 663 = 495 96 221 173 1,100 537 771
1971 585 583 590 - 601 662 670 538 217 217 497 = 783 . 509 535
1972 599 624 1,008 1,343 697 332 157 78 8 16 335 668 489
1973 904 1,647 684 859 * 1,090 830 156 116 181 104 613 653
1974 * 588 * 598 * 984 882 156 116 * 1,346 1,254 1,010
1975 1,514 1,645 896 1,589 968 1,073 1,056 187 = 108 * * _'* 1,004
Ave. 883 992 863 893 768 637 131 162 240 635 688

" 2.1.4 B. Kaliduren/K. Buret (T}

_ Unit: L/sec

© Kdl. Bekonang/sks. Karanganyar
Technical area :
Irrlgable area 631 ha

Aug.

- 'Ave,

23

Month ‘Jan. " Feb. = Mar. Apr. May June = July Sep. _Oct;'nOv.' Dec..
1966 171 150 166 = 145 . 110 102 60’ 21 16 79 119 113 104
1967 136 118 106 = 44 3314 10 8 .6 11 e - 50 -
1968 150 123 127 . 101 109 102 ~ 150 78 . 22 44 118 - 124 104
1969 103 . 96 113 140 o450 13 13 23 27 59 88 . 65
1970 100 108 - 101 95 94 75 26 15 27 < 29 87 . 100  T1.
1971 110 104 102 e 52 38 16 13 20 16 47 . 136 - 60
1972 70 50, 111 .88 67 -13 11 .11 11 8 44 103 . 49
1973 117 112  1l2. 1ol 125 90 73 24 . 20 52 95 ~ 210.. 94
1974 192 110 120 116 58 30 52 - 27 27 65 8 ' 59 78
1975 70 58 60 38 43 16 20 - 19  46:1 69 48 7+ a4
ave. - 122 103 ~ 112 94 - 77 B3 43 22 - 4¢ 7717




2.1.5 B. Dbari/K.Umet (T)

unit: & /sec

~ -3 -

Kdl. Bekonang/Sks. Karanganyar
Technical area .
. Irrigable area . 500 ha

516

498

553

575

Month  Jan. Eeb._ Mar. Apr. . May June July Aug. Sep. Oct. Nov. Dec. Ave.
 Year _ _

‘1966 181 213 129 183 125 72 3 5 5 59 99 181 107
1967 267 270 174 124 22 10 * 8 6 6 42 . *x 93
1968 210 190 228 192 174 103 88 55 14 32 296 195 148

j96e 176 170 181 175 118 57 9 27 7 14 63 108 92

1970 136 163 179 ‘177 174 262 51 25 18 22 99 205 125

1971 202 207 211 187 110 123 59 26 7 60 103 219 126
1972, 1s0 107 113 63 5 18 7 7 6 6 3 108 60
1973 164 175 138 145 91 140 64 31 57 . 83 103 170 112
‘1974 161 209 193 201 196 7L 60 . 67 93 .132 137 148 139

1975 14 171 87 97 .83 60 45 30 52 122 174 163 104

ave. 184 188 163 154 117 .92 46 28 27 52 115 166

- 2.1.6 .Gemb..Tfuni/K. Samin (T) Kai. KaranganYar/Sks.lKarangahyar-
' : . C : Technical area. o C
unit: 2/sec Irrigable area 2,183 ha

Month Jan. Feb. Mar.' Apx. May June. .July Aug. Sep. Oct.: Nov. . Dec. Ave.
1966 669 710 527 798 733 404 154 63, 72 499 709 793  S11°

1967 641 587 555 967 639 155 145 100 54 46 424 683 416

1968 801 - 662 515 574 - % . 518 429 -~ * 240  _479 509 528 526

1969 . 568 591 637 579 620 418 133 124 74 113 257 329 371

1970 482 607 " 522 456 '641  631 371 101 211 146 . 433 488 424
1971 539 528 528 591 622 646 497 206 - 153 463 557 478 484
1972 606 596 558 "599' 865 328 133 135 37 83 272 461 387

1973 475 467 491 438 393 512 527 332 210 g 16'. Sk o222 3T

1974 15 368 468 304 583 524 427 492 380 592 538 447 429
1975 359 . 113 175 227 83 241 223 136 230 22 * . 24 167

‘Ave} 523 -

438 305 188 167 244 462 445




2.1.7 B. Kalongan/K. Siwaluh (T)

- 14 -

Unit: R/sec

Kdl. Tasikmadu/Sks. Karanganyar
Technical area

347

1237

‘61

201

Irrigable area 2,022 ha
Month Jan. Feb. Mar. Apr. May June July Aug. Sep. QOct. Nov, Dec.  hve.
Year | |
1966 x 1,079 1,274 945 892 883 321 408 150 392 747 993 736
1967 * 1,113 903 1,140 704 487 417 336 189 70 391 1,173 629
1968 1,142 - 756 1,296 915 1,140 1,025 1,199 819 255 502 1,109 1,256 951
1969 1,314 1,133 * 1,154 714 725 - 631 177 103 - 161 454 887 677
1970 1,079 1,070 1,190 830 1,060 844 521 414 270 162 964 1,257 805
1971 1,358 1,457 1,354 842 1,248 1,124 1,005 464 253 - 763 705 1,448 1,002
1972 1,400 1,203 1,256 799 760 525 492 292 116 105 332 900 - 682
1973 046 1,018 1,446 1,317 * 1,012 B892 506 356 468 1,316 1,974 1,023
1974 1,312 1,245 1,960 1,790 * 948 602 356 486 1,408 1,297 1,510 1,023
1975 1,515 1,445 1,513 1,217 1,216 1,348 513 282 558  623.1,300 - 611 1,012
Ave. 1,258 1,170 1,355 1,095 967 897 659 405 275 465 862 1,201
-2.1.8 B. Ledok/K. Kumpul'(i/ZT)- Xdl. Tasikﬁadu/Sks. Karangaﬁyar
o o Semi-technical area
Unit: R/sec Irrigable area 633 ha
‘Month.  Jan. Feb. Mar. Apr. May June. July Aug. Sep. Oct. Nov. Dec. Ave.
1966 + 360 200 249 150 107 641 5 4 94 169 272 214
1967 # 281 162 244 191 32 118 16 63 27 128 302 143
1968 349 332 357 342 340 349 = 325 262 141 210 355 398 313
1969 303 386 . * 342 93 130 167 10 ‘lo0 75 304 261 189
1970 -~ 343 383 365 = 383 362 275 63 . 231 . 122 '76_- 267. 250 243
1971 335 193 338 _314 348 242 143 B0 . 58 416 258 211 245
1972 170 179 195 190 155 60 14 21 37 13 134 375 - 129
1973 465 407 520 548  * 166 142 56 48 69 488 720 . -330
1974 463 500 368 320  * 440 62 . 40 52 734 470 501 360
1975 501 453 445 244 253 270 ~ 41 24 72 297 533 481 301
Ave. 367 344 - 318 207 172 54 311 377
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216

2.1.9 B. Lencong/K. Jirak, Cobor (T) " Kal. Tasikmadu/Sks. Karanganyar
: Technical area
- Unit: &/sec Irrigable area 450 ha
Month Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. HNov. Dec. Ave.
Year .
1967  * o * ok S * * 37 185 111
1968 265 255 264 205 211 253 203 31 93 163 276 283 212
1969 238 296 256 255 237 163 70 63 * .8 45 157 177
1970 ~ 223 246 225 147 1ss 180 72 48 31 . 22 104 193 140
1971 301 332 273 . 212 170 189 171 69 49 - 89 133 206 183
1972 231 306 -322 298 221 115 a3 53 . 13 13 20 210 144
1973 218 306 322 298 g4 297 228 124 .98 118 183 = 219 ' 225
11974 131 402 - 424 336 248 146 147 134 212 235 242 188 237
1975 326 304 300 280 270 157 136 90 145 231 212 201 211
Ave. 242 206 297 246 227 188 139 82 92 . 124 139 205
© 2.1.10  B. Pengin/X. Jirak, Cobor (T Kdl. Tasikmadu/Sks. Karanganyar
S ' : : - Technical area R
Unit: L/sec Irrigable area 898 ha
.Moﬁth Jan.’ feb;n Mar. Apr.” May  June. July Ayg. Sép. Qét. Nov. :Dec5_ Ave,
Year o
1967 : * o * * *  * * * * 71 276 174
1968 240 252 170 0 % - % a % o x x 41 88 152 157
1969 147 139 100 931 97 %0 - 95 68 - 37 27 *  * 173
1870 % % x % 334 340 119 51 75~ 43 .154 256 172
1971 284 348 268 203 178 191 180 104 55 104 192 230 195
1972 285 279 355 284 250 110 65 54 36 31 43 226 168
1973 469 505 469 552 448 402 263 136 83 136 242 349 337
1974 322 402 424 336 248 146 159 149 152 168 193 220 244
1975 180 244 302 % 250 244 137 112 94 296 257 269 217
Ave. 275 310 298 461 258 145 96 76 106 155 248 |




2.1.11
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B. Jungkang/K. Siwaluh (T)

Unit: g/séc

"Technical area

Irrigable area 624 ha

- Kdl. Tasikmadu/Sks. Karanganyar

" Month Jan.

‘Ave. 935

1,134

:686

425

372 367 484 ..

Feb. Mar. Apr. May June July 3Aug. Sep. Oct. Nov. Dec. Ave.
eayr
1967 * *x * * * * * * * * 130 313 232
1968 205 - 322 350 277 290 244 256 199 136 122 249 329 256
1969 422 329 336 309 116 106 = 90 65 41 - 41 120 287 189
1970 . 328 337 367 301 366 236 84 52 76 BO 290 371 241
1971 418 433 410 152 397 326 349 78 45 253 241 408 293
1972 400 352 368 255 205. 89 . 73 57 30 32 133 40l 200
1973 347 390 421 438 115 398 301 . 113 193 209 149 381 288
1974 362 442 312 379 358 113 189 276 288 342 336 274 306
1975 398 414 390 336 420 168 121 78 374 359 431 445 328
Ave. 371377 369 '_306. 283 206 183 115 148 180 231 357
2.1.12 K. Sawur (T} .Ské. Sfagen
. o : : Technical area . -
Unit: L/sec Irrigable area 3,137 ha
Montﬁ Jaﬁ; Feb. . Mar. Apr,. May '_dune july:Aug.'Sep. Q&t,. Nov. Dec. . Ave.
1966 * 2,150 1,646 628 776 540 399 122 160 552 235 ° 887 736
1967 '+ 1,560 1,123 638 576 275 196 102 94 128 414 1,452 596
1968 742 1,241 1,216 ~ 660 240 453 221 218 380. 777 1,628 1,097 739
1969 1,137 943 1,663 264 779 821 382 205 135 522 597 | 850 699
1970 824 1,017 1,036 864 815 521 637 316 359 116 568  Bl6 657
1971 1,367 - 920 985 421 364 307 231 584 398 871 1,728 1,025 767 -
1972 840 813 765 1,057 762 500 255 214 193 197 . 365 - 521. 540
1973 715 867 857 427 . 882 843 730 738 594 453 612 746 705
1974 847 * 1,020 1;125 936 716 573 676 877 741 691 @85 826
1975 1,004 921 1,026 775 ';,110 775 627 459 476 * 963 891 821
1,159 ' 724" 575 780 917
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2.1.13 K. Kenatan (T} Sics. Sragen
' : Technical area
. Unit: ¥£/sec irrigbale area 4,364 ha
Month Jan. Feb. ‘Mar. Apr. May Jul;e July Aug. Sep. Oct. ~ Nov. Dec. Ave.
1966 * 2,137 2,149 1,380 1,943  BB3 643 417 198 285 1,362 1,520 1,174
1967 * 1,954 1,923 1,908 - 943 503 305 213 76 ~ 152 787 1,700 951 .
1068 2,058 1,568 1,911 1,790 1,829 2,096 2,265 981 - 643 1,124 2,088 2,772 1,760
1969 2,790 3,102 2,805 3,648 1,521 1,130 839 490 306 445 935 1,739 1,646
1970 2,785 2,687 ‘1,667 2,835 2,676 1,544 1,178 - 590 586 . 603 1,325 1,553 1,669
1971 2,776 2,178 2,554 2,694 2,881 1,482 301 821 407 1,622 2,526 2,801 1,920
1972 . 2,430 2,318 2,928 2,660 2,710 1,277 400 367 = 233 323 1,449 1,544 1,553
1973 2,168 2,556 2,692 3,341 = 317 2,592 ‘1,464 940 1,478 911 2,029 3,465 1,996
1974 2,877 + 3,577 3,096 2,707 1,692 1,032 1,374 1,553 237 2,400 2,719 2,115
1975 2,844 2,439 2,563 2,965 3,018 1,521 786 590 1,026  * 2,180 1,940 -1,988
Ave. 2,591 2,327 2,477 2,632 2,045 1,472 924 678 650 634 1,708 2,175
2.1.14 K. Kenatan .(1/27T) Sks. Sra'genl
' : . C -.Technical area : AU
Unit: ¥%/scc _ Irrig_able‘ area 1,848 ha
Month Jan. Feb. Mar. Aﬁ:_r. May. . June July . Aug. Sep. Qc_t{. Nov. Dec. Ave.
1966 = * 1,382 993 283 385 32 48 17 15 128 ° 31 528 349
1967  * - 851 . 687 = 682 91 77 36 .26 8 8 17 629 283
1968 538 644 - B1l - 645 1,044 ' 44 i 20 32_' 49 B4 . 264 672 404
1969 . 576 . 851 1,080 568 260 152 90 83 232 .56 139 359 371
1970 2007 300 399 405 218 124 166 - . B5 66 110 125 129 200
C1emy 197 288’ 389 - 303 118 121 214 208 72 - 157 972 334 281
972 a2 52 473 136 Sez . 2000 S0 12 17 89 351 275 252
1973 402 sea’ 567 . 97 @52 473 378 188 196 178 422 448 343
1974 551+ . 815 475 556_ ' 494 1sé Y 79 307 396 392 390
1975 _.712 _ 755 . - B28 907 633 94 20 0 115 1313_ > 431 401 474
" Ave. 449 - 85 704 450 452 137 119 84 105 124 315 - 417




2.1.15 K. Sragen (T)

- 11-8 -

Seksi Sragen
-Technical area

2,350

1,360

787

641 618 1,010

1,853

Unit: &/sec Irrigable area 3,755 ha
Month Jan. Feb. Mar. Apr. May June. Ju1y Aug. Sep. Oct. Nov. Dec. Ave.
Year |
1966 * 994 1,123 788 1,111 925 651 167 96 299 775 1,053 726
1967 * 1,280 791 . 487 - 392 314 188 67 50 142 350 681 - 431
1968 957 1,042 868 957 723 1,134 1,242 342 489 1,657 1,416 1,581 1,034
1069 1,591 1,439 1,378 1,440 930 1,057 589 157 157 229 _ 569 1,189 894
1970 1,355 1,475 1,506 1,124 1,214 856 488 107 284 240 624 1,175 871
1971 1,432 1,523 1,418 1,272 1,329 851 562 206 268 501 895 752 917
1972 881 1,396 1,344 1,020 1,120 397 389 204 259 219 584 - 691 709
1973 1,498 1,883 1,701 1,106 1,254 1,126 = 835 465 = 561 565 1,599 1,906 1,208
1974 1,354 * 1,329 947 1,234 979 695 820 2,301 2,132 1,867 1,844 1,409
1975 2,676 1,880 2,019 2,006 1,941 1,251 577 378 839 * 2,019 1,620 1,564
Ave. 1,468 1,435 1,348 1,115 1,125 889 622 291 530 665 1,070 1,249
2,116 K. Djlamprang (T). Seksi.Sragéﬁ
E _ Technical area _
Unit: %/sec Irrigable. area 4,336 ha.
Montﬂ Jan. Peb. .Mar. Apr.  May ~ June July Bug. ‘Sep. - Oct. Noﬁ._ Dec. Ave.
Year S S S - : L
1966 - 1,835 1,921 .1,323 2y216_.1,930” 337 388 232 898 1,176 1,496 1,248
1967 - 1,928 1,251 1,356 1,125 432 331 206 223 233 635 1,182 809
1968 1,733 1,433 1,531 1,096 929 1,550 1,112 1,110 - 469 942 1,450 2,034 1,282
‘1969 2,212 1,940 1,920 1,642 1,580 1,733 632 . 476 348 “406"1,470_ 1,028 1,349
1970 1,794 2,040 1,990 2,023 1,295 1,629 974 698 962 672 _1}274 2,440 1,483
1971 1,930 2,166 2,086 1,215 1,530 1,500 @ 976 12 507 740 1,190 “1,385°1,320
1072 - 1,511 3,274 2,160 1,744 1,592 - 82 ~ 718 564 636 ° 709 1,150 1,640 1,383
1973 2,592 2,866 1,136 1,916 2,623 1,370' 916 686 985 1,788 4,021 3,597 3,039
1974 3,260 2,936 2,307 2,157 2,157 814 = 556 796 832 2,700 3,092 2,932 2,045
1975 3,086 3,085 2,770 2,596 2,224 1,753 1,324, 891 1,013  * 3,076 1,980 2,163
Ave. 2,265 1,907 1,707 1,727 | &

2,061
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Data'2.2 Actual Ratio of Water Losses in Technical Area

32 32 33 34 39 41 43 45 41 37

Month J F M 4 M J J A 5 o N D Ave.
Year
Sragen ] i
1966 * 15 25 25 35 38 43 46 46 41 . * 31
1967 -* 32 39 20 32 40 40 45 51 46 32 23
‘1968 22 21 21 27 35 33 3 53 42 40 33 29
1969 23 26 25 33 39 46 50 58 60 53 36 32
1970 33 30 19 28 33 40 - 43 51 40 40 33 34"
1971 28 21 21 35 32 40 45 52 40 31 30 31
1972 35 40 34 32 44 43 56 60 60 - 51 34 38
1973 30 29 45 - 36 31 31 3 38 42 31 30 30
1974 28 %+ 26 35 39 40 43 43 32 33 32 32
1975 26 26 27 29 30 36 ' 40 30 35 * 27 2T
Ave. 28 27 28 31 35 39 43 48 45 41 32 31 36
Karanganyar o
1966 24 25 24 27 28 -~ 33 37 38 39 33 23 24
1967 24 24 25 26 27 35 . 35 .36 32 37 23 23
yses 23 23 ‘23 27 © 30 40 23 25 41 35 36 12
1960 23 26  * 24 26 32 45 45 45 37 45 28
1970 34 45 34 35 34 40 40 . 43 44 43 37 %4
1971 34 34 - 34 0 36 36 39 44 44 50 3935 32
1972 37 4l 33 31 40 37 46 50 53 50 44 - 34
1973 34 3% 34 34 40 50 50 50 S0 50 S0 SO
1974 45 32 S0 50 - 45 45 50 50 .50 50 30 30
1375 40 30 35 35 30 35 40 46 42 46 46 . 46
Ave. 32 © o33 . 37

Data source: '"Daftaf'abanyé'Lapuran'Pasteh'Air" from D,P.U.'OffiCe',

in Wilayah Surakarta.'
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Data - 2.5 Basic Water Distribution in’ Drv Season by

Tradltlonal Method

DASAR PEMB AGIAN AIR DALAM MUSIM KEMARAU
" DIBERIKAN SELAMA 24 JAM TERUS MENERUS
PERBADINGAN SEBAGAIBERIKUT

No. Tanaman:  Perbandingan Pasten 4 -dt Kebutuan Keterangnn
airl/dt
1 Tanaman 1 0.15 0.15
pelowijo : :

2 . Tanaman Tebu 2 : ' 0.30
3  Tanaman 3 o 0.45
padi gadu : '

4 garap polo 2 _ _ 0.30

wijo
5 " garap tebu - 4 _ o 0.60
6 " padi = 5 : _ _ 0,75
gadu o ' x :
7 Bibit padi . 2 0430
gadu : . . . . _
8 "o Tebu 4 A 0.60 -

Pasten Aif rata rata_tiap-tiap Seksi'sebagai.bérikut

a. Seksi Klﬁtén

. b, Seksi Karanganyar

¢, Seksi Sragen

“d. Seksi Wanagiri

Rata rata WILAYAH = 015

Perhitungan kebutuan, air tiap-tiap 1 ha. darl muJal bibit_
sampai datang panen (umur 5,50 bl},. S S
Percobaan :
1.  garap tanah/blblt = 0. 751/dt x 45hr x 60 x 60 x 24 = 2,916,000
2,  Padi tanam, ' =  0.,60" x15 " x60x 60x24= 777,600
3, Pemeliharaan tanam = 0,45 " x 30" x 60 x 60 x 24 = 1,166,400
4. Padi meteng - = 0,60 " %x 30" x 60 x 60 x 24 =1, 555 200:
5. n ‘berisi = 0,75 " x 25" x 60 x 60 x 24 = 1,620,000
6. ". - kuning - = .0.30" 'x15 " x.60 x 60 x.24 = 388,800
Te " tua - = 0,15 " x'15 " x 60 x 60 x 24 = 194,400
JUMLAH = 8,628,400 -



Data~3. EXISTING IRRIGATION PACILITIES
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Data - 3.3 Existing Pumps
No. Neme of pumps Water source §$g7;§§§_ e mgnon
1 Mlale Bengawan Solo 0,040 16 50
2 Kalibening Kali Bening 0,015 30 —
3 Plosoréjo . Plosorejo 0.030 16 90
4  Kauman K. Jlamprang - 0.010 | 20
5 Sogo K. Sogo 0.010. 8 25
6  Murong I 'K. Kenatan 0.030 16 -
7  Murong IT K. Kenatan 0.025 15 200
8  Kaponan I “K. Gebang 0.023 16 40
9  Kaponan II K. Gebang 0.035 20 50
10 Ngagol I B. Solo 0,016 ' 25
11 Ngagol II B, Solo 0.016 25
12 Tenggak B, Solo 0,040 16 50
13 Glonggong Bend., Craken 0,045 16 25
14 - Sribit B. Solo 0.035 16 60
15  Gebang I ' X. Jlamprang 0,015 16 25
16 - Gebang II K. Jlamprang -~ = 0,020 - 20 30
17 Bedoro K. Kematan 0,020 7 30
_ Sub-total (Sragen) 17 sites - 0.425 745
18  Parangjocho B. Solo C0.010 27 100
19 Kriwen  B. Solo 0,150 50 420
20 Joho Afyoer 0,015 1 15
21, Varau K. Guworejo ;0.016 '15___ 16
22 - Sidodadi K. Grompol 0,050 a7 101
23 Kebak 3 Bénd, Kebalk _0)016_" 15 _"20‘
24 Pulosari T K. Manggis 0,015 15 20
25  Kemiri Sroyo 0.016 - 15 17
26 Nan_gsri K. Banarah o - .0.0_16 _ 15 - 1('3
27 - Pulosari II K. Jelok 0.015 .. 15 20
28 Jaton  K.Bulu 0.030 30 36
Sub-total (Karanganyar) 11 sites 0,409 761 -
Total © 28 sites . 0,834 1,506

: .. Da.ta."éoui.'é'e .-:-Mé,s.ter_‘pla,n‘_--‘('D..P".U."-'pffic'e"s)"'



DPata-4. CALCULATION OF IRRIGATION WATER
: REQUIREMENTS IN 1961/1962



mm/day

_ unit

[ 1961/1962 )

Effective Rainfall

Data—4.1
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Data—4.2.1  Unit Ifrigation Requirement / Paddy / Karanganyar Region

3 ALT-1 | . | o : unit: mm/day
B () o (3) (4) (5) (6)  (7) (8)
E Evapora~ Crop Evapotrans— qucola—' Water ~ Farm.  Effec— Unit
e tion Coefficient piration tion require— waste ‘tive irrigation
r @ ' (1) x (2) ment (5) x 0.1 yain- require-
g A : {3)+{4) or 0.05 rall ment
B o (5)+(6)-7
1 0.87 . 4.00 - 5.00 0.50 = 2.0 3.5
A2 4.6 0,77 3.54 1.0 4.54  0.50 9,0 -
3 0.74 . 3.40 o 4,40 0.44 - 6.6 -
. : 0.80 4,08 5,53 0.29 5,2 0.6
M2 5.1 1.00 5.10 1.5 . 6.00 0.30 . 1.5 4.8
3 . 1.05 5.36 6.86 0.34 - 7.2
o1 | 1.08 6.37 o 7.87 . 0.39 - 8.3
J 2 5.9 1.12 - 6.61 1.5 8.11 . 0.41 0.6 7.9
3 1.14 - 6,73 - 8.23 0.4l - 8.6
1 : 1.20 . 7.68 S . 9.18 0.46 - 9.6
Jg 2 6.4 1.23 7.87 1.5 9.37 0.47 1.3 8.5
3 ' S 1.24 - 7.94 : 9,44 0.47 9.9
1. _ 1.21 8.7 © o 10.21 0.51 = - 10.7
A2 7.2 1.15 8.28 1.5 9.78 0.49 - 10.3
3 1.04 T4 8,99 . 0.45 - 9.4
N 1.00° 8.00 C 9050 . 0.48 - 10.0
s 2 .8.0 0,94 . T.52 1.5 9.02 . 0.45 - 9.5
A S 0.TT 0 5.240 S 6.4 0.34 ° 0.2 6.9
0 2 6.8 0.66 - 4.49 1.5 - 5.99 0.30 - 6.3
o3 T 0i500 L 3.40 S 4090 00425 4.3 0.9
SR B - 0.91 5,01 ... 6,01 0.60 | 6.1 0.5
SN2 5.5 0.96 . 5.28 1.0 . 6.28 0.63 5.3 1.6
3 01,00 5.50 : 6.50°  0.65 . 3.1 4.1
1 o 1.05 4,52 S 5.52 - 0.55 4.2 1.9
‘D2 4.3, 1.08 4.64 1.0 5.64 0.58- 10.3 -
- 3 S 12 . 4.82 5.82 . 0.58° 6.8 -
a1 o 14 L4022 S 5.22- 0 0.52  12.1 -
g2 3.7 S 1.20 4.44 1.0 5.44 . 0.54 . 9.5 -
30 123 4.55 4.55 5.55 . 0.56 9.1 -
1 - S 1.24 4,46 5.46 ©  0.55 8.7 -
‘F 2 3.6 o L.21 4.36 1.0 5.36 . 0.54 9.7 -
3 1.15. 4,14 5,14 T 0.51 6.1 0.5
! .04 4,006 S 15,06 . 0.50 3.2 2.4
M2 3.9 0 1,00 3.90. 1.0 4,90 0.49 5.6 -
L3 - ' 3.67 - 4,67 0.47  13.1 -

0.94
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Duta~4.2.2 Unit Irrigation Requirement / Second cropping / Karanganyar

paddy " Region
ATI-1 ' o _ o ' unit: mm/day
T (@) B R OB (6) (1) (8)
o ) . .
2 Evapora— Crop Evapotrans— DPercola- Water Farm Effec- Unit -
A Aion Coefficient - piration - tion require- waste tive irrigation
s % (1) x (2) : ment (5)x ypain- require-
g A (3)+(4) = 0.10 or fall ment
2 g . 0.05 (5)+(6}-7
= o
- - 2.0 -
4.6 - - . 1.0 - - 9.0 -
’ : . 6.6 -
5-2 -
5.1 - - 1.5 - - 1.5 -
5.9 - - s - - 0.6 . -
6.4 - e 1.5 - - 1.3 - -

W WRH W W W W W W= W W WM = W

8.0 0.91 7.28 1.5 . 8.78  0.49 -~ 9.2

' - 0.96 T.68 - 9.18 - 0.46 - - 9.6

1,00 6.80 8.30 0.42.7 0.2 8.5

6.8 ©1.05 7.14 1.5 8.54 0.43 .~ 9.1

- 1.08 7.34 - 8.84 0.44 4.3 5.0

1.12 6,16 _ 7.160 0 0.T2 . 6.1 1.8

5.5 1,14 6.27 1.0 7.27 073 5.3 2.7

| 1.20 6.60  7.60 2,76 . 3.1 5.3

_ 1.23 5.29 - 6,29 - 0.63 4.2 . 2.7
4.3 1.24 5,33 1.0 6.33 0.63  10.3 -
' 1.21 5.20 ‘ 6.20 -~ 0.62 6.8 -
o 1.15 4.26 5.26 © 0.53 12.1 -
3.7 1.04 3.85 1.0 - 4,85 0.49  9.5.. -
1.00 3,70 © ' 4.70 -~ 0.47 9.1 -
0.94 3.38 o 4,38 - 0.44 8.7 -
3.6 0.87 3.13° . 1.0 4,13 0.41 - 9.7 -
0.77, 277 3.77 - 0.38 6.1 -

0.66. 2,57 . 3.57 0.36 3.2 0.7

3.9 0.50 ©1,95 1.0 . 2.95 0.30 5.6 e

_ IR . . o L - ' 3.1 -

[
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_Datg-4}2.3 Unit irrigation Requirement / Sugar Cane / Karanganyar Region

unit:

ALT-1

mm/day

(6)

Unit

(3)

Evapotrans—

(2)

Crop

—
-
R

Evapora-

Effective

Farm

Requirement
(3 (4)-(5)

Irrigation

—
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-
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Datu—4.2;4 Unit Irrigation Requirement / Paddy / Sragen Region

ALP=1 ‘ g : unit: mm/day
B () (2) (3) (4) (5) (6) -~ (1) (8)
H Evapora~- - Crop _ ‘Evapotrans- Porcola- Water Farm Effec~ Unit
& tiom Coefficient piration = -tion Require- Waste +tive Irrigation
g > (1) x (2) ment (5)x rain- Require- -
- : : (3)+(4) 0.10 or fall ment
= = 6.05 . (5)+(6)-7
o .
1 | 0.87 4.00 | 5.50  0.50 0.8 5.2
A 2 4.6 - 0.7 © 3.54 1.0 4,54 0.45 4.4 0.6
3 0.74 3.40 4.40 0.44 3.3 1.0
1 0.80 . 4.08 " 5,58  0.28 7.1 -
M2 5.1 - 1.00 5.10 - 1.5 . 6.60 0.33 1.6 5.3
3. 1.05 - 5.35 6.85 0.34 - 7.2
1 :1.08 . 6.37 ' 7.87 - 0.39 2.3 6.0
J 2 5.9 1.12 7 6.61 1.5 8.11 0.41 - -~ 8.5
3 1.14 6.73 : 8.23 0.41 - 8.6
1 - 1,20 '7.68 9.18 0.46 = 9.6
J 2 6.4 ©1.23 7.87 - . 1.5 9.27°  0.46 - 9.7
3 ' 1.24 7.94 o 9.40 0.47 - 9.9
1 _ 1.21 8.71 . _ 10.21 . 0.51 - - 10,7
A2 1.2 1.15 8,28 1.5 9.78  0.50 - 10.3
3 1.04 O 7.49 8.99 . 0.45 - 9.4
1 : 1,00 8.00. " - - 9,50 - 0.48 - - 10.0
s 2 8.0 0.94 - 7.52 1.5 9,02 =45 0,5 9.0
3 0.87 © 6.96° ' 8.46 0.42 -~ 8.9
1 S 0.7 5.24 6.74 ‘0.34 - 7.1
6 2 6.8 0.66 4.49 1.5 5.99 . .0.30 - 6.3
3 . 0.50 © 3.40 4,90 - 0.25 1.4 3.8
1 0.91 5.0L . _ 6.01  0.60 8.4 -
N o2 5.5 0.96 - 5,28 1.0 - 6.28 0.63 - T.3 -
: 3. ' 1.00 5,50 - 6.50 0.65 ~ 4.3 2.9
1 1.05 . 4.52 .. 5.52 - 0.55 4.8 13
D2 4.3 1.08 - 4.64 1.0 5.64 - 0,56 8.3 -
3 1.12 4,82 3 5.82  “0.58 3.3 3.1
1 1.14 4.22 | 5.22  0.52 © 1.40 . =
J 2 3.7 1.20  4.44 1.0 5.44 0.54 9.2 -
3 : 1.23 4,55 - ' 5.55 0.56 4.30 1.8
1 1.24 4,46 S 5.46 0.55  4.80 1.2
F .2 3.6 . - 1,21 U 4,36 1.0 5.36 . 0.54  7.70 - -
.3 1.15 414 : 5,14  0.51 3,10 2.5
! 1.04 - 4,06 . 5.06 0,50 2.60 3.0
M 2 3.9 1.00° . 3.90 - 1,0 - 4.90 0,50 . 4.00 . 1.3
3 6.47 .-

0.94 3.6 . . 4,67 11.50°
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Data-4.2.5  Unit Irrigation Requiremont / Second Paddy_/ Sragen Region

ALT-1 : unit : mm/day
(1) (2) (3} (4) (5) (6) (7) (8)
" Evapora- Crop - Evapotrans— Percola~ Water Farm  Effec~ Unit
5, tion Coefficient piration . tion Require- Waste tive  ITrrigation
- (1) x (2) ment (5)x rain- - Require-
Y : : (3)+(4) .10 or full ment :
ERCE 0.05 (5)+{6)-(7)

1 0.8

2 4.6 - - 1.0 - - 4.4 -

3 3.8

L 7.1

2 5.1 - - 1.5 - ~ 1.6 -

3 -

1 2.3

2 5.9 - - 1.5 - - - -

3 -

L -

2 6.4 - - 1.5 - - - -

1 —_

2 7.2 - - 1.5 - - - -

3 o = _
1 B - L= o - . - - -

2 8.0 0.91 7.28 1.5 - 8.78 - 0.44 0.5 8.7
3 - 0.96 7.68 . . .'9,18 | 0.46 - 9.6

1 ©1.00 6.80 . 8.30-  0.83 = 9.1
2 . 6.8 1.05  7.14 1.5 - B.64 0.86 - 9,5

3 1.08 7.34 8.84  0.88 1.4 83 .
S B 1.12 . - 6.16 S 7.6 072 8.4 -

2 5.5 1.14. 6.27 1.0 ©  7.27- - 0.73 . 7.3 0.7

3 1.20 6.60 S 7.60 0.76 4.3 4,1
1 ©1.23 5.29 6.29. 0.63 4.8 2.1

2 4.3 C1.24 5.33. 1.0 - 6.33  0.63 - 8.3 ~
X 1.21° 5,20 ‘ 6.20  0.62 3,3 3.5

1. 1435 . 4.26° 0 5.26  0.53  1.40 = -

2° 37 104 3.85 1.0 4.85 - 0.49 - 9.2 -

3 1.00 3.70 ' 3,70 0.47 4.3 0.9
1 e D.94 - 3.38 S 4,38 0 -0.44 4.8 <

2 3.6 . 0.87 . 3.13 . 1.0 - 4.3 0.4l 7.7
3 0.77 2,77 B W ¢ 0.38 3.1 1.1

1 0.6 2.57 3,57 0436 260 - 1.3

2 3.9 0.50 1.95 1.0 02095 0.30 4.1 -

30 S e - R 11.5.. -
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Data-4.2.6  Unit irrig&ﬁion Requrement / Sugar Cane / Sragen Region

-
o
PER

-1 - L . o _ unit :  mm/day
e (1) (2) (3) (4) (5) (6)
& Evaporation Crop " Evapotrans- Farm Effective Unit-
~ e "Coefficient piration -  Waste rainfall Jrrigation
% A (1) x (2} (3)x0.10 Requirement
& o . or 0.05 {3)+{4)=(5)
= [
E..| .
1 | 0.64 2.94 0.44 1.1 2.3
2 4.6 . 0.60 2.76 0.41 7.0 -
3 0.58 2.67 0.40 5.2 -
1 , ~ 0.58 2,96 0.30 9.6 -
2 5.1 . 0.58 2,96 " 2.1 1.2
3 0.58 2.96 " - 3.3
1 0.59 3.48 0.35 2.8 1.0
2 5.9 - 0.60 3.54 " - 3.9
3 0.61 3,60 0.36 - 4,0
1 0.63 - 4.03 0.40 0.1 4,3
J 2 6.4 0.66 4,22 0.42 0.2 4.4
3 o 0.70 4.48 0.45 - 4.9
1 _ 0.76 5.47 0.54 - 6.0
2 7.2 0.77 5.54 0.53 - 6.1
3 0.79 5.69 0.57 - 6.3
1 : 0.80 6.40 0,64 - 7.0
2 8.0 0.81 6.48 0.65 0.6 6.5
3 0.82 6.56 . 0.66 - 7.2
1 0.83 5.64 0.56 2.1 6.1
2 6.8 0.84 . 5.71 - " 0.5T 0.1 6.2
3 - 0.85 5,78 0.58 .. 2.3 4.1
1 o 0.86 4.73 0.70 . “T.0 .- -
2 5.5 ©0.86 - 4.73 e 7.0 -
3 0.86 4.73 L 5.4 -
1 . 0.86 3,70 0.56 7.0 -
2 4.3 . 0.86 " o 7.0 -
3 70.86 u . L 4.3 -
1 0.85 3.15 0.47 7.0 -
2 3.7 0.84 3,11 o 7.0 -
3 ~.0.83 3.07 . 0.45 6.0 -
1 - 0.81 - 2.92 0.44 7.0 -
2 3.6 . .. 0.79. - 2.89 "  0.43 7.0 -
3 0.77 S2.77 . 0.42 4.4 -
1 o 073 2.85 0.43 3.7
2 3.9 ' - 0.70 S 2,73 0441 - 5.3 -
3 o . L 0,66 2.57 . 0.39 7.0 -




- 1V=8 -

Data=1,2.7 Unit Trrigation Requirement / Puddy / Dengkeng Region

ALT-1

0.4

4,67

v

unit : mm/day
T ) (2) (3) (4) (5) 6y . (T) - (8)
e ) .
M ZEvapora~ Crop Evapotrans—- Percola- Waler - Farm - Bffec- .Unit
M tion Coeflicient piration tion Require— Waste  tive Irrigation
s P (1) x (2) ment (5)x rain- Require-
g A (3)+(4) 0,10 or fall ment
=g 0.05 S (5)+(6)-(T)
E+
: 1 - 0.87 . 4.00 5.00 0.55 1.4 4.2
A2 4.6 0.77 3,54 1.0 4.54 0.50 12.5 -
3 ' 0.74 3.40 4.40 0.44 7.2 -
1 0.80 4.08 5.58 0.28 7.6 -
M 2 5.1 1.00 5.10 1.5 6.00 0.30 1.8 4.5
3 1,05 5.36 6.86 0.34 = 7.2
1 1.08 6.37 7.87 0.39 - 8.3
J. 2 5.9 1.12 6.61 1.5 8.11 - 0.41 8.5
3 1,14 6.73 ' 8.23 0.41 - 8.6
| i 1.20 - 7.68 9,28 . 0.46 - 9.6
Joo2o 64 0 1.2 7.87 1.5 9.37 0.47 3.2 6.6
3 1.24 7.94 ' 9.44 0.47 - 9.9
1 o 1.21 8,71 _ 10.21 0.51 - - 10,7
A2 LT 1.15 8.28 1.5 9.78  0.49 - 10.3
S 1.04 7.49 ‘ 8.97 0.5 - 9.4
o 1.00 - 8.00 - 0 9.50  0.48 - 10,0
S 28,0 0.94 1.52 21,5 9.02 . 0.45 - 9.5
3 o 0.87 6.16 : 8.46 - 0.42 - 8.9
[ 0.77 5,24 | 6.74 0.34 - 7.1
0 2 6.8 0.66 4,49 1.5 . . 5,99  0.30 - 6.3
3 0.50 3.40 4090 0 0.25 5.3 -
1 0,91 5,01 . 6.01 0.60 3.7 2.9
N 2 5.5 - 0.96 5,28 1.0 6.28 . 0.63 . 5.0 1.9
R 1.00° 5.50 - . 6.50 0.65° 4.5 2.7
1 1,05 452 5.52  0.55 . .T.4 -
D2 4. 1.08 4,64 1.0 5.64 0.56 9.4~ -
3 : 1,12 4.82 ' 5.82  0.58 3.9 2.5
RS 1.14 9.22 . 5.22 0.52 - 16,4 -
J 20 a7 1,20 40449 1.0 5.44 - 0,54 7.5 -
o Y O 4.46 o 5.46  -0.55  B.9 -
F 2. 3.6 . 1.21 4,36 - 1.0 5.36 . 0,54 ° 5.7 0.2
| 3. 1,15 4.14 - 5,14 0,51 6.5 -
S ST 1.04 4.06 5.06 . 0.50 4.5 1.1
‘M2 3.9. 1.00. 3,90 1.0 4,90 . 0.49 5.0 0.4
3 1 3.67 1 0.47  12.2. -
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Data-4.3.1 Unit Irrigaetion Reguirement / Paddy / Karanganyar Region'

ALT-2 unit ¢ mm/day

s (2) (3) (4) (5) (6) (1) (8

W Lvapeora- Crop Evapotrans- Yercola— Watcr Farm  Effec- Unit

& Hion Coelficiénl piration tion Require~ Waste tive Irrigation
T on : (1) x (2) ment  {5)x rain- Require-
z & (3)+(4) 0.10 or fall ment
= 2 . 0.05 (61-62) (5)+{6)-(7)

1 - - - - 2.0 -
A2 4.6 - - 1.0 - - 9.0 -

3 0.91 4.19 5.19 0.52 6.6 -
S| 0.96 4.90 6.40 0.32 - 5.2 1.5
M2 5.1 1.00 5.10 1.5 6.60 0.33 1.5 5.4

3 ’ 1-05 . 5~36 6-86 0-34 - 7-2

1 1.08 6.37 7.87 . 0.39 . - 8.3
a2 5.9 1.12 6.61 1.5 8.11 . 0.41 0.6 7.9

3 1.14 6.73 8.23 0.42. - 8.7

1 1.20 7.68 9.8 0.46 = - 10.3
J 2 6.4 1.23 7.87 1.5 9.37 0.47 1.3 8.5

3 1.24 7.94 9,44 0.47 - - 9.9

1. 1.21 8.71 10.21 0.51 - 10.7
A2 7.2 1.15. - 8.28 1.5 9.78 0.49 = - 10.3

3 1.04 - 7.49 8.99 . 0.45 .. — 9.4

1 0.99 7.92 _ 9.42 - .0.47 - 9.9 -
8. 2 8.0 0.93. 744 1.5 8.44 . 0.45 - 9.4 -

3 0.90 7.20 . 8.70 0.44 - 9.1

1 0:89 6,05 | 7.55 - .0:38 0.2 7.7
0 2 6.8 0.91 6,19 1.5 7.69 0,38 -~ . 8.1

3 ' - 0.98 " 6.66 18.16 0,41 4.3 4.3

1 1.09 . 6.00 . 7.00 0.70 6.1 1.6
N 2 5.5 1.14 6,27 1.0 ST7.2T 0.3 5.3 2.7

3 h 1.20 .6.60 . ©7.60.0  0.76 3.1 5.3

: 1 1.23 5.29 o 6.24° . 0,63 - 4.2 2.7
D2 4.3 1,24 5,33 1.0 6.33 - 0.63 10,3 . -
3 1.21 5,20 B 6.20 0,62 6.8 -
1 1.5 4.26 - 5.26 0.53 121 -
J 2 8.7 1.04 - 3,85 1.0 4.85 0.49 9.5 . -
3 1.00 3.70 - 4,70  0.47 - 9.1 -
1 . 0.94 3,38 . : 4,38 0,44 8.9 -
F 2 3.6 0.87 3.13 . 1.0 4.13 0.41 9.9 -

3 0.77 - 2.77 : 3,77 0.38 . 6.1 -

1 o 0.66 257 35T 0.36 0 3,2 0.7
Mo20 3.9 0.50 - 1.95 1.0 2,95 0.30. 5.6 -

3 -7 e B T B -

Note: Farm Waste (Dry season ... 5%, Rainy season

1R
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Datn-4.3,2 Unit Irrigation Requirement / Pulowijo / Karanganyar Region

ALT-2 _ ' _ ' : ~unit : mm/day

9 (1) (2) (3) (4~ (5) (6) (7 (8)

o . .

B HEvapora- CGrop . Bvapotrans-~ Percola—- Water Farm . Effec~ Unit
o Potion Coefficient pirastion ~tion Require~ -Waste  tive  Irrigation
FR- (1) x (2) ment (5)x rain- Require-
g A : {(3)+(4) 0.10 or fall ment _
- _ 0.05 (61-62) (5)}+(6)-(T7)

B .

3.04 3.04

1 0.66 0.46 2.8
2 4.6 0.66 3.04 B 3.04 0.46 7.0 -
3 0.67 3.08 : 3.08 0.46 7.0 -
1 0.66 3.37 _ 3.37 0.34 = 6.7 -
2 5.1 0.63 3.21 3.21 0.32 2.0 1.5
3 0.60 3.06 _ : 3.06 0.31 - 3.4
1 0.54 3.19 _ 3.69  0.32 - 3.5
2 5.9 0.47 2.77 _ 2.77 0.28 - 3.1
30 - - - - 0.6 -
1 - -
2 6.4 - - - - 2.4 -
3 -
L - -
2 712 - — - — — .
1o , S - T
2. 8.0 - _ - R - e el
&) R : : : : : S -
2 6.8 ERECE . o - - - ~
1 © 7.0 ~
2_ 5-5 - - - - 710 ~
3 ' 4.0 -
1 7.0 -
27 4.3 - - - - 7.0 -
3 7.0 -
o - - Sl 7.0 -
2. 3.7 - - R R 7.0 _
3 0.35 130 - 1300 0.0 (7.0 -
1 . 0.4l 1.48 . 1.48 | 0.22 7.0 -
23,6 0.47 ' 1.69° 1.69. 0 . 0.25 © 7.0 -
3 . .0.53 1.91 S 191 0.29 . 7.0 -
IS R 0.58 226 - 2,26 - 0.34 4.3 -
2 3.9 0.6 L2380 : 2.36 - 0.35 7.0 -
3 SR 7.0 -

0.62 . - ..242 0 2,420 0.36

- Note.: Farm _w@s:t-_ew(Dry'sea.son ... 5%, Rainy season ... LO%)
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Data~4.3.3  Unibt Irrigolion Requirement / Paddy / Sragen Rogion

ALT-2

unit ¢ wom/day
o (1) (2) -3 (4) (5} (6) () (8)
-E Evapora- Crop 'Evapotfans— Percola~ Water  FParm Effec~ Unit
- A& tion CoeTficient piration tion Require- Waste tive Irrigation
5 > ' (1) = (2) ment {5)x Train~ Require-
g A : (3)+{4) 0.10 or fall ment
oo _ 0.05 (61-62) (5)+(6)-(7)
= -
] . - - _ - - 0.8 -
A2 4.6 - - 1.0 - - 4.4 -
3 ' 0.91 4.19 ' 5.19 0.52 3.8 1.9
1 N 0.96 4.90 : 6.40 0.32 7.1 -
M2 5.1 1.00 5.10 1.5 6.60 - 0.33 1.6 5.3
3 : 1.05 5.36 . 6.86 0.34 - 7.2
o , 1.08 6.37 7.87 0.39 2.3 5.9
J 2 5.9 1.12 6.61 1.5 8.11 0.41 8.5
3 1.14 6.73 8.23 0.42 - 8.7
1 _ 1.20 7.68 9.18 0.46 - 9.6
J 2 6.4 1.23 7.87 1.5 9.37 0.47 - 9.8
3 ' 1.24 7.94 ' 9.44 0.47 - 9.9
S 1.21 8.71 10,21 ‘0.51 . .- 10.7
A2 7.2 1.15 8,28 1.5 9.78 0.49 -~ ©.10.3
3 .04 7 T7.49 8.99 L 0.45. - 9.4 .
IR 0.99 - 7.92 9.42 0.47 - 10.0
5 2 - 8.0 0.93 . - 7.44 1.5 8.94 1.0.45 0.5 9.0
3 0.90 - ' 7.20 - '8.70 - 0.44 = 9.1
35 T 0.89 6.05 . | 7.55 0.38 - 7.9
a 2 6.8 - 0.91 6.19 1.5 7.69° - 0.38 - 8.1
S 0.98 . 6.66 8,16 0.41 1.4 0 T.2.
1 | 1.09 6.00 7.1 0730 8,4 -
N 2 5.5 - 1.14 6.27 1.0, 7.2T 0.73 : 7.3 0.7
3 . 1.20 6.60 o 7.60 . 0.76 . 4.3 4.1
T 123 5.29 S 6.29 0 0.63 4.8 2.1 -
b2 4.3 1.24 - 5.33 1.0 6,33 - 0.63 B.D e
3 . .22 o520 6.20 - 0.62 3.3 3.5
1 o 1.5 4.26 5.26 0,53 1.4 4.4
J o2 3.7 . '1.04 . 3.85 1.0 4.85 0.49 9.2 =
3 : 1.00 3.70 4,70 10.47 4.3 0.9
T 0.94.° . 3.38 o 4/38 - 044 4.8 -
Foo2 3.6 0.87 . 3.13 1.0 - 4.13 T - g
3 : 0.77 2.77 - 3.77 0.38 . 3.1 - 1.1
1 0.66  -2.57 S ¥ 0.36 2.6 1.3
M2 3.9 S 0.50 . - 1.95 1.0 2,95 0 0.30 4.1 -
3 S - S - 115 -
Nete : Parm waste {Dry season ,.. 5%, Reiny season .. . lom)
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Data-4.3.4 - Unit Irrigation Requirement / Polowijo / Sragen Region

AF-2 B |  unit : mm/day
T @ (3) (4) (5) (6) . (7} (8).
¥  Evapora- Crop _ Evaﬁotrans—-_Percola~ Water Farm  Effec— Unit
% tion Coefficient . piratien tion Require— Waste +ive - Irrigation
£ 0% (1) x (2) - ment  (5)x - rain- Require-
E A : (3)+{(4) 0.10 or fall ment _
I 0.05 (61-62) (5)4(6)~(7)
=
1 0.66 3.04 3.04 -0.46 1.1 2.4
A2 4.6 0.66 3.04 1.0 3.04 0.46 7.0 ~
-3 : - 0.67 3.08 3,08 0.46 5.2 -
S | 0.66 3.37 3.37 0.34 9.6 -
M 2 5.1 0.63 3.21 1.5 3.21 0.32 2.1 1.4
3 0.63 3.06 3.06 0.31 - 3.4
1 0.54 3.19 3.19 0.32 2.8 0.7
J 2 5.9 0.47 2.77 1.5 Y 0.28 -~ 3.1
3 : - - - - - -
1 _ 0.1 -
J 2 6.4 ~ ~ 1.5 -~ - 0.2 -
3 - -
o1 - -
A2 7.2 ~ - 1.5 ~ - - -
3 : - _
s 2 8.0 - - 1.5 - - 0.6 -
3. : L - S - -
1 . L S PR S g B}
0.2 . 6.8 - - = - . 1.5 e - oLl -
1 C L : SR a . 7.0 -
LN 2 5.5 0 o~ L= o 1.0 - - 7.0 -
3 BT ' S 5.4 =
1 7.0 -
D2 4.3 - - 1.0 - - 7.0 -
R S - . - . _ A - 7.0 -
d2 3T - - 1.0 - : - T.0 -
3 : 035 - 1,30 T 1.30 0.20 6.0 -
1 041 48 148 - 10.22 7.0 -
T2 36 Q47 . 1.69 1.0 - 1.69. .25 0 T.00 -
3 . .0.53 R U5 E ©o L9l 0,29 44 -
S o 0.58 2,26 2,260 . 0.34 3.7 -
M2 3.9 0.61 o -2.38 1.0 T2.36 0435 5.3 -

0620 2.42 S 242 0032

1'_,',fNotd 1 Farm waste (Lyy season .,.'5%,-Rhiny'spasqn..;.ﬁlo%)_
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Data~4.3.5 Unit Irrigation Requirement / Paddy / Dehgkeng Region

ALT-2 | o  unit : mm/day
B (2) 3) (4) (s) (&) (1) (8)
b Evapora—- Crop . Evapotrans—- Percola- Water Farm Effec~ Unit
%‘ “tien Coefficient piration tion Require- Waste tive  Irrigntion
g o . (1) x (2) ment (5)x tain- Require-
g ° (3)+(4) 0.10 or fall ment
= 3 | 0.05 (61-62} (5)+(6)~(T7)

1 - . - - - 1.4 -
2 4.6 - - 1.0 - - 12.5 -
3 0.91 - 4.19 5.19 0.52 7.2 -
1 0.96 4,90 ' 6.40 0.32 7.6 -
2 - 5.1 1.00 5.10 1.5 6.60 0.33 1.8 5
3 : 1.05 5.36 6.86 0.34 - 7.2
1 1.08 - 6.37 . 7.87 0.39 - 8.3
2 5.9 1.2 6.61 1.5 8.11 0.4l - 8.5
3 1.14 . 6.73 8.23 . 0.42 - 8.7
1- - 1.20 7.68 o 9.28 0.46 = 9.6
2 6.4 1.23 7.87 1.5 9.37 0.47 3.2 6.6
3 1.24 7.94 . 9,44 0,47 =~ - 9.9
1 SR 1.21 8.71 : 10,21 0.51 '~ 10.7
2 7.2 1.15 .. B.z28 : L.5 7 - 9.78 0.49 | - 10.3
3 . 1.04 7.49 . 8.99 045 - 9.4
1 o 0.99 792 9.42 0,47 - 9.9 -
2 . 8.0 . . 0.93 7.44 1.5 8.94  0.45 - 9.4
3 T 0.90 S 7.20 S . 0.70 T 0.44° - 9.1
1 . 0.890 . 6.05° - . . 7.5 - 0.38 - - 7.9
2 6.8 0.91 6419 1.5 . 7.69 0.38 - 8.1
3 . 0,98 6.66 < - . 816 . 0.41 5.3 3.3
1. - 1.09- 6.00 . 72T . 0.70 3T 4.3
2 5.5 - .1.14 - 6.27 1.0 T.27 0 073 5.0 3
3 . 1.20 . 6.60 S 7.60 0.76 4.5 3.9
1 123 o 5.29 o ©6.29 0,63 7.4 -
20 4.3 1.24 533 1.0 . .6.33  .0.63 9.4 -
3 1.2 - 5.20 - - 6.20  0.62 3.9 2.9
1 S50 426 5,26 0,53 16.4. -
2 . 3.7 1.04 - .3.85 . 1.0 . 4.85 0.49 . 7.5 -
3 1.00 3,70 - 4.70 0.47 0 5.1 0.1
1 y 0.94 3038 . 4,38 0.44 8.9 -
2 3.6 0.87.  .3.13 1.0 4.13 0.41 . 5.7 -
3. : 0.77 2.7 o 3.TT 0.38 6.5 . =
1 o 0.66 - 2.57 3,57 . 0.36 4.5 -
2. 3.9 0.50 1095 . 1o 2,95 0.30. 5 - -
-3 : . : - _'.. = - o - . 2.2 -

e

' _ the'; Farm.waste'_(Dry season g.;'5%, Rainy season L..:lo%) -
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Data~4.3.6  Unit Irrigation Requirement / Polowijo / Dengkeng Region

= hv=22 -

ALT-2 unit :  mm/day
8 (1) (2) - (3) (4) {5) (6) A{7) (8}
el . .
H  Evapora- Crop Evapotrans- Percola- Waster = Farm Effec—~  Unit
™ 4ion Coefficient piration tion Require~ Waste tive Irrigation
2 o» (1) x (2) ment (5) x Fain- Require-
- A ' (3)+(4) 0.10 or -fall ment
= E : 0.05 (61-62) (5)+(6)~(T7)
1 : 0,66 3.04 3.04 0.46 2.1 1.4
A 2 4,6 0.66 3.04 1.0 3.04 0.46 7.0 -
3 0.67 3.08 3.08 0.46 = 7.0 -
M 2 5.1 0.63 3.21 1.5 3.21 .32 2.2 1.3
3 S 0.60 3.04 3.06 0.31 - 3.4
1  0.54 3.19 : 3.19 0.32 - 3.5
J 2 5.9 - 0.47 2.77 1.5 2.77 0.28 -~ 3.1
3 . - - - - - -
1 - -~
J 2 6.4 ~ - 1.5 - - 4 -
'3 _ - -
1 ‘ - =
A2 7.2 - - " 1.5 - - - -
"3 - - -
1 B - -
S_' 2 8.0 - - 1.‘5 - - - -
-3 - -
o1 _ ' R 0.3 -
0 2. .6.8 - - ©'1.5 - - - -
3 o : ' 6.6 -
. 1 . l 4.6 -
- N 2 5.5 - - 1.0 - - C6.T -
3 ' ‘ T 5.6 -
1 - . 7.0 =
D 2 4.3 - - 1.0 - - 7.0 -
R W - c5.4 -
P - - T
Jooz2o o3 - - 1.0 - - 1.0 -
3 L -.0.35 1,30 1.30 0.20 - 6.8 . -
R | CU.4L © 1,48 . 1.48 0 0.220 7.0 -
‘F 2 . 3.6 047 1.69 1.0 1.69 0.25 7.0 -
: 3 : 0.53 1.91 1,91 . 0.29 . . 7.0 -
SRS R 0,58 2,26 2,26 .0.34 5.6 -
M2 3.9 0.6 - - 2,38 - 1.0 12,36 0.35 7.0 -
3 0.62 242 | 242 0.36 0 7.0 -

Nofe‘:

" Farm=ﬁu$£§._(ny,seugbn-;.. 5%,;Rainy"seﬁson ces 108}
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' Data-4.4.1 Unit Irrigation Requirement / Paddy / Karanganyar Region

ALT-3 unit : mm/dey
3 (1) (2) (3) 4y (5) (6) (7) (8)
5 _ _
8 Evapora— Crop Evapotrans— Percola— Water Farm Effec— Unit
M tion Coefficient piration tion Require- Waste tive Irrigation
B B T (1Y x (2) (3)+(4) (5)x rain~ Require-
g = 0.10 or fall ment
2 E 0.05 (61-62) (5)+(6)—(7)
1 : 1.08 4,97 5.97 0.60 2.0 4.6
A2 4.6 1.08 . 4.97 1.0 5.97 0.60 = 9.0 -
3 1.08 4,97 : 5.97 0.60 6.6 -
1 1.08 5.51 : 7.01 0.35 5.2 2.2
M2 5.1 1.08 5.51 1.5 7.01 0.35 1.5 5.9
3 - 1.08 5.51° 7.01 0.35 - 7.4
1 N 1.08 6.37 7.87. 0.39 =~ 8.3
S J 2 5.9 1.08 6.37 1.5 7.87 0.39 0.6 7.7
3 1,08 6.37 - 7.87 0.39 ~ 8.3
1 1.08 6.91 _ 8.41 0.42 - 8.8
J 2 6.4 1.07 6.85 1.5 8.35 0.42 1.3 7.5
3 1.06 6.78 . 8.28 0.41 - 8.7
1 1.06 C7.63 9.13 - 0.46 - 9.6
A 2 ‘. 7-2 l.o5 7-56 1-5 9-06 . 0-45 - 9-5 )
3 1.05 7.56 9.06 0.45 - 9.5
R ) 1,05 8.40 . 9.90 0.50 - 10.4
s 2 8.0 . 1,05 8.40 1.5 9.90 0.50 - 110.4
-3 : 1,05 8.40 ' 9.90 0.50 - 10.4
IR “1.06 S 7.21 8.71 0.44 0.2 - 9
o T2 6.8 1.27 . 7.28 1.5 8.78 0,44 - 9.2
: 3 1.08 7.34 L 8.84 0.44 4.3 5
1- 1.1 6.11 T A5 1 0.7 6.1 . 1.7
N2 5.5 1.06 5.83 1.0 6.83 0.68 5.3 2.2
-3 1.08 5.94 SR 6.94 0.69 3.1 4.5
1 o 1.08 4.64 : 5.64 - 0.56 4,2 2
D2 . 4.3 1.08 4.64 1.0. 5.64- 0.56  10.3 -
3 1.08 4.64 5.64 - 0.56. 6.8 -
1 C 1.08 4.00 o 5.00 10.50 . 12.1 -
J o2 3.7 © 1,08 4.00 1.0 5.00 0.50 "~ 9.5 -
Uy : . 1.08 4.00 : 5.00 0.50 9.1. -
1 .. 1,08 3.89 - 4.89 °  0.49 8.7 -
F 2 3.6 . 1,08 - 3.89 1.0 4.89 0.49 9.7 -
3 '1.08 3.89 i 4.89 0,49 6.1 -
o - 1.08 . 4.21 . 5.21 0.52 3.2 2.5
M2 3.9 1,08 . 4,21 1.0 5.21 0.52 5.6 - - 0.1
3 2.08 4.21 5.21 0.52 13.1 -

 -Note : Farm waste (Dry season ... 5%, Rainy season ... 10%)
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Dato—d.4,2 Unit'irrigdtion Requirement / Paddy / Sragen Region

Parm vaste '(Dry. season ... 5%, R'a.iny‘saa,éon ees 10%) .

ALT=3 unit :  mm/day

T (@ (3) (4 (5) (6) () (8)

5 _

% Evapora- Crop Evapotrans- DPercola— Walter = Farm -~Effec— Unit

M tion Coefficient  piration tion Require- Waste +tive ~ Irrigation
5 ® (1) x (2) ment (5)x ®ain- Require-
g = : (3}+{(4)} 0.10 or [fall ment
= E - 0.05  (61-62) (5)+(6)~(T)

1 1.08 4.97 5.97 0.60 0.8 5.8
A2 4.6 1.08 4,97 1.0 " 0.60 4.4 2.2

3 1.08 . 4.97 " 0.60 3.8 2.8

1 : 1.08 5.51- 7.01 0.35 . 7.1 0.3
M2 1.08 5.51 1.5 " 0.3 1.6 5.8 :

3 1,08 5.51 " S 035~ 7.4

1 1.08 6.37 7.87 ©0.39 2.3 6.0
J 2 5.9 1.08 6.37 1.5 L - 0.39 - 8.3

3 1.08 - 6.37 "o 0.39 8.3

1 . 1.08 6.91 8.41 0.42 - 8.8
J 2 6.4 1.07 6.85 1.5 8.35 0.42 - 8.8

3 : 1.06 6.78 8.28 0.4 - 8.7

1 1.06 7.63 9.13 0.46 - 9.6
A 2 7.2 1.05 7.54 1.5 1 9.06  0.45 - 9.5

3 1.05 ' 7.56 - 9,06 0.45 - 9.5

1 1.05 8.40 9.90. -  0.50 - 0.4
s 2 8.0 1.05 8.40° 1.5 9.90 . '0.50 0.5 9.9
3 S 1.05 © 8.40 . 9.90 . 0.50 - 10.4

1 . 1.06 7.21 - 8.71 0.44 . -~ 9.2
0o 2 6.8 1.07.° 7.28 1.5 8.78 0.44 . - 9,2

3 1.08 7.34 - '8.B4 0.44 . 1.4 - 7.9

o 1.11 6,11 | 7.11 0.71 8.4 -
N 2 5.5 1.06 ©5.83 1.0 ' 6.83 0.68 " T.3 0.2

' 3 '1.08 5.94 S 6.94 0.69 4.3 3,3 -

1 1.08 4,64 : 5.64 0.56° 4.8 1.4
D 2 4.3 1.08 4.64 1.0 - 5.64 "o 83 -

3 : 1.08 4,64 5.64 n 3.3 2.9

1 1,08 4.00 5,00 0.50 "14.0 - -

g2 3.7 1.08 4.00 1.0 5.00 9.2 -

3 1.08 4.00 5,00 "o 4.3 1.2

1 1.08 3.99 3 - 4,89 0.49 4.8 0.6
F 2 3.6 1.08  3.89 1.0 4.89 " 79 -

3 ' 1.08 3.89 4,89 0 " 3.1 2.3

1 - 1.08 4,21 . 5.21 0.52° 2.6 3,1
M2 3.9 . 1.08 4.21 1.0 5.21 noo 4,1 1.6

3. 1,08 4,21 ©5.21 " 1.5 =

Néte :
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Datn 4.4.3 Unit Irrigation Requirement / Pauddy / Dengkeng Region

1,08

ALD-3 unit : mm/day
3 . : : _ :
. 'R lkvapora- Crop Evapotrans- Percola- Water Farm Effec— Unit
U tion Coefficient piration tion Require- Waste tive JIrrigation
v ' (1) x (2) ment (5)x rain-- Require-—
28 (3)+(4) 0.10 or fall ment B
. 0.05  (61-62) (5)+(6)~(T)
& _
1 1.08 4,97 5.97 0.60 1.90. 5.2
A2 4.6 1.08 4.97 1.0 " " 12.5 -

3. : 1.08 4.97 " " 7.2 -
1 1.08 5.51 : 7.01 0.35 7.6 -
M2 5.1 1,08 5.51 1.5 " " 1.8 5.6

3 1.08 5.51 " " - 7.4
1 1.08 6.37 7.87 0.39 - 8.3
J 2 5.9 1.08 6.37 1.5 " " - “
3 -.1.08 - 6.37 " n - "
1 _ 1.08 - 6.91 8.41 0.42 - 8.8 .
J 2 6.4 1.07 6.85 1.5 8.35 0.42 3.2 5.6
3 - 1.06 6.78 - 8.28 0.41 - 8.7
1 1.06 7.63 9.13 . A6 - 9.6
TA-2 0 T.2 1.05 7.56 1.5 9.06 0.45 = - 9.5
3 : 1.05 7.56 " » - 9.5 -
1 1.05 8.40 E 9.90 0.50 - - 10.4
s 2 8.0 ©1.05 8.40 1.5 = " " - 10.4
: 1 1.05 - 8.40 ‘ - noo o 10.4
N 1.06  71.21 R 8.71 0.44 - 9.2
0 2 6.8 ° 1.07 ©7.28 1.5 8.78 L 9.2 .
3 L 1.08 ~T.34 8.84 " 5.3 3.9
L 1.1 6.11 _ 7.11 0.71. 3.7 4.1
N2 5.5 1.06 5.83 1.0 6.83 0.68 5.0 2.5
: 3 - 1.08 1 5.94 6.94 0.69 4.5 3.1
L 1,08 4.64 5.64 0.56 7.4 -
N2 4.3 1.08 4,64 1.0 " ' 9.4 -
3 ~1.08 4.64 - " " 3.9 1.2
- 1 1.08 - 4.00 .00 0.50 16.4 -
A T 1.08 - 4,00 1.0 " " 7.5 -
3 - © 1,08 4.00 - " " 5.1 -
1 .. 1,08 13.89 | 4.89 0.49 8.9 -
ST 2 3.6 - 1,08 . 3.89 - 1.0 " " 5.7 -
3 1.08 3.89 . o " " 6.5 -
R 1.08 4.21 : 5.21 0.52 4.5 6.2
M2 3.9 1.08 . 4,21 1.0 . » " 5 0.7
3 o 4,21 - " S22 -

Note:  Parm waste (Dry season.... 5%, Rainy'seaédh..{ 10%).'
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Data 5.1 Record of Inflow and Outflow in Madiun Basin

Date of - . Stream C Discharge (m3/s)
Measurement No. L Stream _ Inflow Outflow
27-8-1975 149 ¢ 0.383

| 150 c 0.013
151 c 0.050
152 c 0.008
153 C 0.002
154 c 0.001
155 c 0.002
156 c 10.001
157 R 0.046
158 - ¢ 0.001
159 c 0.019
160 R 0.001
161 o 0.001
162 R 1.626
163 - R 0.002
164 R 0.001
165 c 0.001
166 ¢ 0.001
167 R 0.001 .
168 c 1 0.001
169 R 0.177
| C170 < 0.078
28-8-1975 171 R 0.189
S ' 172 SR 0.056
173 C 0.002
174 c 0.067
175 R 10.212
176 e 0.030
177 c 0.038
178 c 1 0.001
179 c 0.002.
180 ‘R 10.043
181 c 0.001
182 o '_ 0.002
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Data 5.1 (continued)

Discharge (m3/s)

Me§:Eie::n£ S;Z?am : Stréam . Inflow Outflow |
28-8-1975 183 c 0.002
184 c  0.002
185 R 0.003
186 c 0.002
187 c 0.002
188 c 0.056
189 R 0.041
190 - c 0.001
191 c 0.002
192 R 0.046
193 c 0.042
194 R 0.008
195 c ©0.011.
196 . R 0.041
197 c 0.010
198 R 0.041
199 C 0.030
200 R 1.153
201 R 0.002
202 c 0.001
203 c. 0.028
204 R '0.098..
205 c 0.002
206 R . 0.173
207 c 0.002
208 - 0.028
209 c 0.002
210 R 0.018
C211 c 0.001
212 R 0.002 .
213 R  0.114
214 R 0.001
215 R 0.030
216 R 0,211
217 ¢ ©0.021
218 - c. 0.012 o
o 0.001

219
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Data 5.1 (continued)

Date of Stream : Streaﬁ ' | Discharge (m3/s)
Measurement . No. ' Inflow . Outflow
30-8-1975 220 € 0.077

| 221 c 0.014
222 D 0.014
223 R 0.035
224 R 0.128
225 R ' 0.349
1-9-1975 226 D 0.021
| 227 R 0.253
228 ‘D 0.099
229 R 0.059
230" 'R 0.005
231 R 0.054
232 ‘D 0.001
_ 233 R 0.063
- 2-9-1975 . 234 R 0.139
I 235 D 0.029
236 R 0.079
237 R ' 0.087
238 D 10.047
239 D 0.084
‘240 D ~ 0.065
- S 24 ‘R 6.516
. 8-9-1975 242 D 10.058
o _243‘ R 0.603
244 R 0.014
245 R 0.033
246 R 0.010
247 ‘R 0,429
248 R 0.257
249 ‘D 0.026
250 D 0.001
| . -.25; R 0.193
9-9-1975 - 252 R | -~ o0.083
o ' ' 25$' e - 0.035 '
254 . D | . . 0.007
255 c. -o;olaj'~ -
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Data 5.1 (continued)

Date of Stream Discharge (m3/s)

Measurement No. Stream Inflow. Outflow
9-9~-1975 256 D 0.007
257 - c 0.278
258 D 10,036
259 ) 0.005
- 260 D 0.081
261 D 0.668
10-9-1975 262 c 0.897
263 c 0.355
264 . c 0.101
265 C 1.487
266 c 0.131
267 R 0.201
268 c 0.001
269 R 0.011
270 c . 0.101
271 c_' - 0.054
272 c o0.178
273 c .0;049""
274 o 0.065

" Notes: R = River.

M

Canai/inflow'

I

Drain/butflow
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Data 5.3 - Crop Coefficients Por Wet Paddy used in'Other.Prpject

- V-6 ~

Location ﬁonthly Crop qufficiént
applied 1 2 3 4 5 6
'Modified Ciﬁjung, Cisedone
Blonery ~ Rentong, Glapan :
Criddle | Pedadi, ete. 0.90 1.10 1.35 1.20  0.90 0.40
methed. '
Jatiluhur. 0.23  0.90 - '1.15 1.25
Gambarsari. : o
Pesanggrahan, 0.55 0.90 1.125 1.275 1.20 0.80
' : 0.90 1.10 1,35 T1.20 0.90
Sala. 0.55 .0.94 1,17 1.23 0.82
: 0.9L 1.06 1,31 1.28 0.90
Umpu, Reliteng. | 0,77 1.07 1.33 1.34
Brantas. 1 0.55 0.5 1.10 0.50
Hargreavés. :Bumbosa,fDumoga 0.90  1.40° 1,50. " 1;40‘ 0.40
" Penman. | Cimanuk. 1,10 1.35 1.30 ° 1.05
E 1.10 1,35 1.20 - 0.50
Serayo. 1,00 1.10 .1.30  1.30. 0.90°
- 1.00  li15 1.30 110 -
0.01 .1.14
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Data-5.4.2  Water Distribution of Wd. Mulur
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_Compariéan of Principal figures belween
Fesibility Study in 1975 and this Study
Ttem ¥/s (1976) Pre. F/S (1975)
Plan and Study '
Irrigation Area Right side area 19,600"® 20,8002
' Left side area 3,600 " 2,800 ¥
Total 23,200 " 23,600 "
¥ater Requirement Hargreaves Blaney-Criddle

Calculation Method

Regional Cultivation

Three regions

One region

left 81de

 {Dengkeng,
Pattern Karanganyar,
Sragen)
Rainfall Data Daily rainfall data Monthly rainfall data
, B . Paddy. 69% - T1%
Effective Rainfall Sugar Cane 55% - 68% BO%%
Croppin Pattefn Three Alternatives One
Py ALT-1  Paddy-Paddy
i ALT-2  Paddy-Paddy-Polowijo
ALT-3 . Paddy-Paddy-1/2 paddy
. (ALT~3) : - :
Crcpplng Area  Paddy 19,000 IS,SOOha
Sugar Cane 2,100 " 2,700 "o
Polowijo Dw . 2,400 "
Water Requirement - (ALT-3) - a (1967/68
Max Diversion L 29.4 m7/sec °33.5 m" /sec
Requirement - 4 o A
. Annual Diversion 483_million m 481 millibn m”
' Requirement ' : )
Storage Capacity o 397 mllllon m3 400 miilion m3
. R o : (l/qec/ha (l/éec/ha)
Un1t_D951gn Discharge .  Fatire project Area 1,270 .1 420
‘Karanganyar region 1,270,
Sragen region 1,200
Dengkeng region 1.444 ' o
i . ) . Intake 1 29.5 mi/sec 33.5 m3/sec
De.. 1gn Dl Scharge . . . (23’ 200 ha) [23’ 600 hB ) .
Right 24.3 m3/sec ©29,55 m3/sec’
_ : {19, 600 ha} S (20,820 ha) _
- Left 5.2 m?/sec . 3,95 m3/sec
{3,600 ha) (2,730 ha)
: ; . One km dounstream
~Colo veir Location (at right side) | - Left q1del |
Intake | One intake site at the : Two intake sito -
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Ttom - F/S (1976) : Pre. F/5 (1975)
Plan and Study : : : -
Operation and Use of wireless network Régulating reservoir
Maintenance of Main -Control to strengthen
Canal OM bridges and road system
Preliminary Design '
Colo Diversion Weir
o - SHVP
Upstream end o _ 103.0™ SHVF ~104.0
Downstream end o 80.5 " 80.0 "
River bed E.L _ E 99.0 " - - 100.0 "
Crest of Weir S5 108.0 ' 107.6
Intake Water Level _ . 1o07.0 " ' 166.5 "™
Height of weir o 9.0 m S 7.6 m.
~Main Cunal -
Total length 93.80 Km _ _ - 89.50 Km
‘Right ' g 62,40 " - 63.90
Left o 31.40 " - 25.60 "
Main Canal Pac111tles . .
Turn out S : 48 _ ' ' 49
Check gate - . 3 . 6
Siphon = - E S - 28 ' o “17
Aqueduect © - . . 16 _ - 16
Culvert . _ L S 14 : ) : 105 .
Crossiphon = T 139 : ' -
" Bridge : . -270 SRR 183
Mensurement faclllty~ ' o 4 L -
Secondary Canal - . : S .Kﬁ (REhEb;iltatlon) R :
. Total 1ength e 41.20" {40.0077) ' e 112;20_(32.70)
Right . - 31.60° - (38.00) . 100,10 (31.70)
Left ~ . . _ 9.60.  ( 2.00) - 12,10 ( 1.00)
TFarm Canalﬂ. . : o . Kﬁzi e T . '
Total _ ' o - 928.00 . j . 944, 00
Existing . 316.80 " (13.7 m/ha . 236.00° (10 m/ha)
New - L 611,20 " (26.3 m/ha) = 708.00 (30 m/hu)
Cost Total. .~ . - © 46,200,000 US$- . 33,100,000 US$
Foreign . ~ 23,490,000 .. 16,770,000
. Loeal 22,710,000 - : 116,330,000
Increased percentage = + 39.6% . o - i '
Unii Cost Uss/ha R 091°) | Uss/ha L 1,403 US$/ha

- Up ratio- o + 41, 9p _




“gl6T 14BN ‘A3Tsaantuy TpUH. yelpeD

GL6T

ABotorg jo Kpinovy ‘jxoday 1wotfororqg H wuhﬁmm Jurozow . }- ..Hm. IIQUAAQN ' - zasta Fuenpay (LT
' uwoou } GLET ‘2T I3QUIAON _ (ueandwag) {91
Futuzow.). SL6T ‘gz IequasoN’ aatx Fuwnpdy (. (ST
Uood J94JEB H CCIAT ST I9amascy . ’ (+vT
© . uoom } 6161 ‘gz Iaquasoy {ET!
Hutuzow ) G161 *Zz raqmasoN ‘ageg wavduag ( {z1
- uoduIayy® - CL6T ‘12 IaquaAoy . {11
| moou ) 16T ‘s aequardsg awpmmam___-mwwww. (Lot
Burtuzow ) c161 ‘+ taquerdag: . i (&6
uoou } €JBT ‘C xaquwajdag y . {8
Sutuzom.) - ClGT ‘¥ Ioquazdag :wwam Ew?ﬂmn.mm ( (L
uooIalJu . s {ueandwag) (9
"SPIIOS PAATOSST(E : ‘st uwul ) 16T S0 aump f19aTz Suwwnpay ( (s
: Soturow ) - : {¥
raferp TLy3ey : 0K uoou Ia3fT ) . . . (<
: . Toou cl6T ‘Of aump fuyeg uwuasBuag ( (z
*uraTeydronsyd : *a*aq " Butuiew ) o : o (1
z noﬂ..dﬂd.nmm
00z, L 05 07t 0 €L - gmaT 089 0 9z 0762 . it
g0z 2 ot $°0F sor - - ozt 09°9 Totot 00t 51
. ooz L 591 otel ozt - 9°L1. 589 VT oLz 1
= oo L 091 0ct 0°El . - o€t g9 J§of g8 1
= 00z’ L 621 0" L8 0°Lg . - 021 09°9 [iail 070t £r.
' 00z L SbT 008 0706 . - §*01 08°9 0762 o'z zt
oaz "L 261 008 oToL S €6 09°9 0°0¢ &8 11
081 A SLT Q*€Zl 0Lzl : - 0*9 ‘08°g 0°+€ 0°0¢ o1
05y L cel 0"811 0°81IL - 59 09°9 0Lz [ £4 6
3133 L GLT 0 €2l (LA = " 0*9 08°g ] 0°¥g 0°0g - 8
ooz L 444 Q811 o8t . - §'9 ¥9'9 oLz 0t L
st L 09T - a' v a1y - ) c1°y 0zt (1 {4 9
aoe L 091 0"Ey o°zy - oL c1t9 0z 07 1g g
081 L 81 0°6E 0"6¢ - oL Al 0" Le 0’9z v
Q5T 2 09T . = - - 0°9 o0z'9 0°2¢ 070¢ €
00z L 0L1 - - - 0% 029 oree 01 z
(133 Sl g1 - - - To%L 09'9 Y 08z . i
wad (wddy 0 e ddy ady :
. nd mE..H._”mHgaA T®30], - n.hz 44 AM dy (uddy nmpﬁ.v A Fuy pdues
2301 (wdd) TATERYTY 0p . - uaBfxo argnyes 5, ¢ eangtraduwag 1o saserg
Atl[end segun JO nsay ["i"c wEg



- V=14 =~

uoouUII}J®

*gLeT 4IMH ‘Ayrsxeatun wpud welpup ' 3 P (e1
Afotorg Jo A3(nosg ‘guoday peotdorelqg ¢ adaneg uopu ) §261 ‘Lz 18q010n ‘uTeg ueazduag ( (21
Hututow } . R Y & 14
*£pI[05 PIATOSSI(Q : *gtq )
~afunig TAYRel : “0'H Bututom ) 16T * d L Lo .
. A T 9 taquatdag ; (ot
utapeigdromeyy . tatd. woouIarge ) SLEL ‘G nmaa.uﬂwm.nuﬁm oxoaTA {6
. F ) ‘ . - -
. . ) Butuzew )5/61 *9 28qu03deg oo yenwBueg ( {8
UooUIIFE ) QI6T ‘2T ABqWIAGN | embaT {og uoouzayge JGLET ' taquetdag : S (2
Suyuzew ) CLET ‘ez IaquoAny g opeLIs .A (61 ST
: . . UQOUAILIE ) T A o ]
nooUISLIE ) SI6T ‘g T3qUoAON {81 . Toou ') ¢l61 ‘1 Anp ‘xoaTy oyoxts { . (6
Sutmzom ) CL61 ‘ez tequasoy "1°S TEEIWE ()  Buruzom ) o L (r
UDOUIILIE ) : G..H uoouza}ze ) e
uooT ) G161 ‘Lz 1aqe3op ‘xealy ovoxty ( - (61 " uoeu } 6161 f1 LInp fereg wmeavfuwey (2
Buroaow ) (vt Fulutom }) : : ’ {1
) .no..npﬂn.w._”mm‘
002 L - o8t <9 €9 - g 009 o7t 0" 62 0z
002 L (451 15 L5 - Coeter st 0°92 0¥z 6T,
ooz L 091 LE A - ’ (347 00"y 0° €t 0°62 8t
6oz o2 o1 81 81 - ot ovL 0'9z o°rez LT
gL1 L 09 z9 29 - 0"0T ct'9 0°T¢ 0°62 o1
05T L " 09 09 09 = IR gty 0762 0°0¢ 6t
et L €z v v - . ser 06 L 05z [ T
TA L €L ££T EET - - ©ootel orT9 0°TE 0°0f ET
051 L SL1 «©t {81 - o .otet 89°9" 0°0L 0°1E (41
141 L 91 0z1 021 - : 0°zL. ogrL 74 0°6z 141
002 L LT €€ €€ - 9L ovtL 0'92 0°€T 01
00z L oog 3 ¥E - o6t 0979 - .00t ToteT 5 -
coZ ‘L 0z ¥61 YaT - .08 co"g cree [)-c4 BN
002 i 00z ¥51 wEL - 0's 59%9 . 0"0¢ 0°62 .1
002 L 0s1 - - - ©gtol 00°9 0°€e o-ze 9
ooz L 0LT - - - S B 009 0vEE [ kd o s
002 i 091 - - - . ¢ 09°9 0 ve 0'€z ¥
00z L 05t - - - o cor’ tz°9 0"zt 0T1E £
00z L oLt - - - - R 0z’ 02t 0°TE z
00T L 09T - - -7 5c 09'8 0°¥Z o'z T
wdd d wE._.u_”ummmF.«wn— 1930 O"H Ceghg : . AEmm.u . (wdd} o .Hw#a.m E .n..n.ﬁ - w.nMHmE.u.m
*s°a 18105 {mdd) L£4TULTOHTY - . [ 0o uadfxo a{qnies Uo. wks.».dhwmaun. Jo saameTq
ALTTTNQ J93RN - JO w..—..umw.m 2°L°¢ weg



- ¥-15 -~

~9J61 3I9 ‘fyTsTaaTup vpEK qulpen KBoTorg Jo A3Inams 3aodey (watdeisid . :. aomog

.mﬁn.moa 9L5T

‘g9 Iaquada(f

torog ueanBusg.

“SPIiog PaATesI( : 5'a “yoou I8 IT GLGT ‘Qf IFQUIdAE ‘zaaTy Sutgung QT )
“aBuvag TAYIIH : "W *woou gf6T ‘Qf I9quavaq- ‘xaaTy Farpumy 6T ‘usen Is1Iw £16T L Jaquwadsg ‘orog Teaviumag . 6
rutaTeyyyd Touang : d'd *Buruzow ¢JT ‘0f Zoquadag ‘IaATY Burgimp gl cwoow CLGT ‘€ Iequedag ‘ofog wuanBuweg g
) ~ucou I8yF¥ GLGT. ‘pf Jequadeq ‘ojog umawduag L7 sSuruzom glET °G saquedsq ‘ofeg museSusg L
umou 243¥ Gl6I ‘1€ 2aquaseq sty Buriumy gz *woou G167 ‘Qf Asquadsag ‘olog usnsfmeg . 91 *uoouzayy® Ci6t 'z L(Ar ‘zeary Surung 9
cmoou ¢i6[ ‘TE 1aquaseqg ‘Iaaty Surjunp ¢ sfuruzow 16T ‘0f IIqUadeq ‘ofog. wemulmeg T - ~moom C26T ‘z LTRp . *xeaTy Supammg - ¢
*Jutamow §6T ‘1€ I9quWasag ‘xealy Jurqmmp  HE +Sutuiow CIGT ‘y Jaquadaq ‘isary Burqung T © <Butuzom ¢IET ¢z Ltar ‘zeary Furimg -+
ruool Ia3J® SL6T “Ef I9quWadeq ‘oyog uweasBuag ¢z © cuoou JagJe GLGY ‘G tequadeq ‘xaaTy Buriumn €T *uoou I33F% CLET ‘z AR forog usawduag g .
uoou CL6T ‘1€ 18qWadag ‘oyog uvazlusg g ~ugow 161 ‘¢ laquadag ‘reary Jurymy . ZT i ~weou §L67 ‘z AInp ‘olog weavSuag: 2.
-Bururow 6T ‘g Iaqueoag ‘ofog umasfuag g sBuruzow iy ‘¢ Jaquasag ‘IdATy Burammy [T -Butuzom gJ6T *z L[ ‘ofog weasfueg o [
. ’ : i . o . ) "¢ Totjwmeraxy -
ooe L 11574 09 09 - 0°0T - Nm...@ L0T0%- oLz 92
00z ) 0%z 09 09 - oot &Ly 46T 0762 4
011 L 5°zee CE'19 £ 19 - 0°02 08*L [V 4 079¢g ) (£
o0t L -S4 4 or 314 - NG ET 00" L 0 g2 592 . &
00T "L gzl o ob o= g'or 08'9 0°62 STOE T
ott L cLre 1c 1€ - g at 82 o) °rq [ ¥4 Iz
[931 L 05z bg ¥4 - 0* 61 £9*9 oot 0'8e o0z
011 L G Ige §°18 6718 ' - [ FANAN 8L'9 0°62 [0 ¢ 9 mH.
oTI L g-zee o¢ 08 . - 0" L1 oe'g £ v 0'vz 81
ot L 002 ot ol .- 05 et 569 0-82 oz a0
ate L 0Lz 1% 0oL - [ FAS N} o L 0°92 0*gT -9
001 1 092 £ £C - LT AR 9 o8t L 0" 5¢ o€z [
00T 1) 06 L2z 8 18 - 052 (229 o9 o°se 149
ocz L (54 oL oL - sLvL 0z*9 oze 0°62. 141
0oz L Qoc oL QL - og'sg T oRto 0°6E 0" 0t 21
4614 L co1 7 73 = AR [ 592 “eTre T
544 L SLT or or - (I ] 0ctL o9z g4 AN ot
T4 L £7¢9 gret 5°2¢ - ot ov*9 [£hNs 0°BC [
gzt X €8 441 crce - 0s°L 06°9, 58z s ‘8.
00T L o g ce §TEC - o8 oEtL g oz .0%¢z L
o0z L 09T Ly v o - 0gTET c2*o 0"z¢ 0°82 9.
00Z L oLt 2 Ly - or* £1 €79, 0" 1f TOUTE <
00z A Q91 6% 6F - 9Lzl 0z'e 14 0'Ee ¥
002 L 0Ll a4 R4 : - 0° 61 oy 9 0" if 06z €
002 L . 08T 507 S01 - 06 0E*Y 0'eE 0% 2% [
002 L cat 42 S - 01T E0"B 05T 0% 1
wdd dd -0° .1 " .
Hd msﬂﬁtwﬁ el " -4 :maww :mmhumewﬁicm == = Hutduvs
313 (01 - (wdd) fyrurimry : 1 3, anqesaduay 30 gasury
AyI[WNG Iequp. JO fERC 0 €717 mEg .



- V-16 ~

*gu61 11wy ‘£31sroatun wpey uelpwy LBoyorg yo Linowg ‘paoday worSorolg ¢ anamog

Truoow ¢16T ‘¥¢ uwa&mumn ‘xaaty Buwmmpay | 23

Futuzow CET ‘b Tequaseq “{Fanqumg) Isaty OMoxid . TI

. ....mnmuhua Sl61 ‘Cz Ieqmasoy ‘Iaary oxcjuRLmy - OT

“SPTIOg PAAIOSEI] * '5°Q ...wn..nn.uos t167 ‘et Taqmasoy ‘{owowoxy) rasty TIARIIN
*aduwsg TAMIBH 5 COH suoou gL ‘o7 1sqo3ap ‘{okomofag) IaaTy PEIiUerd - §
pﬁwﬂazﬁsn?qmﬁ—m 2 tdtd .m:..?_..uca SL6T ‘9T hmnoaro Aouna..__.:ada .nuh..nm. @wmm. L
. ] o .mnm.:uoﬁ .mhm.ﬁ ‘oz 13q0950 “I8ATH ohoa.o.«.u._"a 9
"uoot ¢l *1f .umpswumn f1aaty oua.«ﬂuzhh{f IAS .mﬁ:.una. mhmﬁ. 1 uwn&mamwm .,.Tm._.mw..av JIATH Wadauam. |4
sfuturen ¢L6T ‘T¢ lequwadsq ‘ung Buofed Yy sButizom €J6T¢Y xsquaydag faquep wavy
*uoou ¢i61 ‘9 Jaqueda[ ‘Ireazasay uvoqunig - &1 uoouial e : Tt
*uwouw ¢J6T ‘G Iaquasag ‘(OUILANIEG) IIATY IPIYH 3.. “goon .m..wm_m fz penduy .:.humudoxu mley g
*Burtdom ClGT ‘9 1aqUadag ‘IaATy TAOWORITL . €Y *Furoron - SR |
;| TootyeuTIOXy
051 L - 02l 1< . 114 : ’ - Qo.ﬁﬁw 08°9 0°6Z 07 0¢ VA
00T L 05 ot ot - 0L*8T” oz*L 0"z 0*0¢ 91
00T - L os ot ot - . 0gtoz &L age/ 81z 5t
oot . L 0% IR S 9t T 05l oL"9 §'62 08z T
0sT 9 0¢ ¢'q '8 - 00" 91 AT 8oz 022 €t
00T 9 $Tet ie FAN - 05701 09°9 0"0¢ o' 1€ [48
00t 9 §7L9 o 12 w - £z 6T 0679 578z o*cz I
05z L 00€ . 16 16 . - 0521 089 0762 . 0712 o1
00¢ L o1t . 6 -6 - 00° €1 £6°9 8z 062 6
05 L <L ¥ I - 06" 2L A 0*iz 0782 8.
GOt L ETEE o8 o8 - 00°6 . oF's 09t 42034 L :
001 L ¢ . W wo - 00%6 gzl 0Lz g5z 9
os1 L OLT - PIL ¥t - 00°9 oL 0" vE 08z s
08T L L 148 : oo [lerd : - 00° ST 01°L grle- ) 4474 ¥
et L 05T . ze € - 8L 41 08°9 0°62 ©grge ¢
0ct 9 cL1 ’ €€ €€ : - 09* L1 0679 682 c*62 z
ast 9 sLt < 23 - 99°81 06°L 05z 092 T
wdd : - (udd 05 W REAF | (wdd} B . {wdd) EEIL:T] ITY - Bappdares
Hd smtT-To3eq z - ; B
aca ©yeaog (udd) AyTurte Ty 00 madfxo afquieg 9 aanyeradwa] Jo ».wu.nﬂ.m )
. A3TTENG IeyEM Jo 3Tnsey peLtg - meEg



- V=17 -

Data 5.7.5 Analytical results of Bengawan Sala Water Samnle (p.p.m.)

Ttem _ - August, 1973 October, 1973

Specific conductance . 414 | _ 267 -
un / em (25°C)
Ca . : 34;0 o 29,3
gt o 10.4 | T3
Na g | | : 30,0 ' 12,1
K : | 460 2.68
151 . 17

3
50, | . 6.9 . 10,3

Alkalinity as CaCo

c1L _ 31.0 h o 4,2 _.
- 8i0 | 8.0 17.0
Fe - | 0.0 0.0
o, -2 © 0.300 o 0.003
Noy - N -. o L s 0.0
NH4I-_N s . o 0.04 e 0.01
st [T 0.26 0.4
F R 1 0.20 R - 0.30 -
cop 2 S _.4.2‘_-' | a1
Dissolved Solids SRR '.267"';_ T
Suspended Solids : o 96T . a90°
Turbidity _ R SR 35.7 . - ‘=210"

Source : D.P,M.A, Bandung.
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Data 5.7.6 Result of Water quality measuring at Laboratory

-ExEldﬁation :

E No. 1__:__ Water Sample from Wuryantoro river at 03 00 p.m.

o Wonoglrl December 31,_1975.

"Ne, 2

- Wonoglrl December 31, 1975.:

Water sample from Balong Dam at 11.00 a.m.

.No.'3; : _lwuter sampla from Tempuran at 09.00 & oM,

- -Source : Blologlcal Repport

Faculty of Biology, Gad;ah Mada Uhlver31ty Mart, 1976,

Examination Symbol Unit Result,
: No,l No.2 No.3
Colour - Skala Pt-Co 30 50 140
Taste - - - - -
Smell - - - - -
Turbidity | - mg/L.5i0, 3.0 405.0  835.0
Temperatur air/water - oC - B -
Chemist : - .
~Acidity degree pH - 7.6 _ 7.0 T3
Bicarbonate | ﬁcd3 mg/L 122.0  48.8 94.6
Carbon dioxyde at place co, mg/L 6.5 8.7 - 6.5
Ammonia NH4 mg /L 0.4 0.6 0.2
Organic matter KMnO4 mg/L 23.8 52.4 | 58.7
Total betel-lime - % 6.3 2.4 4.9
Calcium Ca mé/L 25.9 10,1 27.0
Magnecium - Mg - mg/L 11.6. 4.1 4.8
Total iron ' Fe mg/L 0.2 7.5 14 0
Manganese Mo mg/L 0.0 0.44 1.1
'Coppér Cu -mg/L trace . trace trace.
Fluor ¥ mg/L 0.4 0.3 0.4
Nitrit _NOQ " meg/L 0.1 trace | trace
Chloride €1  mg/L "3.0 2.0 3.5
‘Sulfate 804 mg/L 2.6 103 5.5
' Conductivity | DHL  umh os/em. 270 110 180
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Data 5.7.7  Sampling Site '

. .

PLACES o©f SAMPLING :

Somimy e 0. BENGAWAN Soro - [ KAJEMN
imen, A ,,m“% NEAR ono.q\m). .
\-"‘--- » : . .
= % 1. ESTUARY oF KEDuArg RIVER o
; SENGAWAN SOLO . ( TEMPURAN ).
2. BENGAWAN SOoLD  ( SOMe Hulub ),
KEQUANG RIVER .
Lm, c' U 4 BENGAWAN  golo ( Fuwut) .
L .
Lo . R
T ¥ 5. WiRoxka Rivee . L_Tuw.uu.)_

v gt

T 6. PENGAWAN  Solo Uw.uqvmu)'
. QUNTING RIVER . [PANGHAW)
g REPUAN & RIWER. [ pLepin),
. q. BALoNg _OAM Lm‘ winoro R.{u'.ﬁil

g ToMoxD J

. WiRoWo TRVER [ SuMBbung),

h wikowo - River  [TIRTOMOYD).

- : geve RIVER Le.ﬁ-ugmuo.)':.

13, BENGAWAN  Soto (L SELOMOYe]
| \q_: pumedn  RESERVOR { ERoMoKe)
. Rouwo JAMBE (_wua.wrmo.so]_.
oot jH_q’ﬂ-&WﬁN L Rives LE—RoMoKo)‘
it wu.t'f»«r;rro&o. fver  (WUR{AR -
o N _ . _ o).
SCHEME  OF  WATER SAMPLE  AND  PLANCTON - SAMPLE _
| | TAKING | OVER  PLACE . Co

EXPLANATION =

AR - RIVER.

. GiOMOGInT  (KADUPATEN).
ROAD . . WGUNTORONADI ,
y . . TiRTOMOYO .
’ CD N TQW_H_ .

. BATURETNO.
% . L ' ;- BATUWARMO,
PLACES  OF SAMPLING . ‘ ' o

o ' C ;. GiRV woyo!

| PRACI MANTORO |
., ERoMokeo.

_'r-# rHamo b w >

1 WURYANTORO, )
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6. GEOLOGY

The test drllling was undertaken to locate the Colo weir and to know
_the geology of sites where aqueducts and syphons are to be built as part
of the main canal for irrigation purpose and gate facilities for river traln—
ing. .

The pumber of drilling holes and the botal drilling depth are six (6)
holes with 180 m at the Colo weir-site, four (4) holes with 90 m for aqueducts
and syyhons and six (6) holes with 130 m for gate facilities.

Fig 6 1 and 6.2 show the loc&tlon of the drilling holes. The geological
records of the drilling holes are compiled in Appendlx ITI. '

6.1 'GEOLOGY OF COLO WEIR-SITE

The geologv of the Colo welr—51te is divided into fwo layers H
one is the bed rock of the volcanic clastic rock of the Miocene epoch
and the other the upper layer of similarly volcanic clastic rock pre~
sumed to be of the Pllccene—Plelstocene formation,

The bed rock consists of lapilli tuff, tuff breccia and voleanic
breccia, and the upper layer tuff breccia. The tuff breccia of the
upper layer is less solidified and, accordlngly, softer than the bed
rock. .

4 hill seen on the left bank of the Bengawan Sala near the Colo
veir-site is made up of the Mlocene voleanic clastic rock, while an
‘extensive area of gently sloping. terrace on the right bank of the River.
is covered with the tuffaceous clay. The quaternary river deposit
mlngled with sand and clay has developed low terraces to the thlckness
of some twenty (20) meters on the both banks of the Rlver.

The follow1ng is the descrlptlon of. the geology of the propcsed
sites for Colo-weir Consiruction.
The Colo weir—site proposed during the Wonogiri-Dam Feasibility-
Study (1975) is designated as Site A, while three alternative sites
proposed under the current feaslblllty study (1976) are named Site B,
Site C, and Site D, from the upstream downwards, g

At Slte A, terrace dpposlt con51st1ng of sand and. clay exists
in the thlckness of some 20 meters on the stratum of the younger vol-
‘canic clastlc rock of the tuff and. lapllll tuff.

At Site B, 'terrace deposit consisting of sand, 8ilt and clay .
" lies in the thlckness of approximately 20 meters on the stratum com-
posed of clayey andfor sandy tuff. The terrace deposzt, in its Jowar
part, is compact with the stlffened cl&y and silt. . : :
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‘While the lower part is unweathered and hard, the upper part
turns partially soft and, as it approaches the top soil, is weathered
and soft to an unsuitable degree as a structural foundation formation.
The weathered part has a thickness ranging from four (4) meters to _
ten (10) meters with a tendency of increasing its thickness as it pro-~
ceeds from the inland side towards the River.

At Site D, the bed rock consists of the younger volcanic cjastic
rock, of which the upper part is mainly made up of tuff and the lower
part, lapilli tuff and tuff breccla.

A weathered layer overlies the_bed rock in the thickness of about
5 meters,

.Fig-6.3 presents the geological profile at Sites B, C, and D,

At both Sites A and B, the terrace deposit is judged to lack such

.& bearing capacity as is called for the weir foundation, To overcome

this shortcoming, it is necessary to adopt a pile foundation supported
with & gravel layer at the lowest part of the deposit or the bed rock.

Both Sites C and D offer favorable footing foundation for the Colo -
weir, The existence of the weathered zone of a considerable depth at
Site C, however, will necessitate its removal through.partial deep ex-
cavation, On the other hand, Site D has only a thin weathered zone

.and a dependable foundation rock consistent with deaign requlrement is

made available for the entire footing area of the weir.

From the geologlcal point of V1ew, Site D presents the most favor-
able faundatlon formatlon for the construction of the Colo weir,

'GEOLOGY OF THE PRQPDSED SITEQ FOR AQUEDUCTS SYPHONS AND
-GATE FACILITIES

Generally the geologlcal abpect of- the ProJect arew is deacrlbed
as follows. . : - :

The hllly area exlstlng from the nelghborhood of the Colo weir—

site southwards malnly con51sts of the Mlocene vnlcanlc detritus.

On the gently sloping terruce at the foot of G, Lawu, a line may

.be drawn in the vicinity of K. Samin to divide the area into the south -
end the north; while the old Quaternary voleanic  products due to volcan;c
~action in the later Pleistocene Age are found in the south, “the young
- Quaternary voleanic products through vaeleanie action in the wore recent

Holocene Epoch are wltnessed in the north,

AlluVLal 1ayer is seen in the low-lyLng'u1ed along thé'Bengawan

'Sula river from the Colo weir-site to the vicinity of Surakurta a8 well

as in comparatlvely wider area in the K. Dengkeng rlver.
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The following is descriptiqn of the general geological aspect of
the proposed sites for aqueducts, syphons and gate facilities.

The geological structure of the sub-surface formation of the Pro-
ject area has a remarkable local variation wrought in the process of
its formation, : : ' :

In comparati#ely large tributaries such as K, Dengkeng &ﬁd'K. Samin,
fluvial deposit is sorted into sand and clay of alluvial nature in the
thickness of several meters, overlying the volecanic prnducts.[;

In other area excepting the fluvial-deposit area, unconsolidated
tuffaceous clay spreads immediately below the thin top soil, -As it
goes lower, the tuffaceous clay turns into stiffer tuff or tuff
breceia, The thickness of the tuffaceous clay has a considerable
variation from place to place., The tuffaceous clay does not seem to
have a bearing capacity large enough to support a concrete structure.
A semi-consolidated tuff or tuff breccia also has a verying degree
of stiffness : for instance, at the drilling holes Nos, IB2 and RB4
along K., Jlantah, tuff or tuff breccia encountered there has the thicl—
ness of 5 to 6 meters but their stiffness varies to a considerable '
extent. ' o '

Generally speaking, shillow'footing foundation may not be suit-
able, Deep pile foundation is recommendable. . :

/1 See‘Drilling holes Nos, IBl, IB3 and RB6,
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