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Table 1-2-1 Mean Monthly Temperature
°C

Station Period | Jan. |Feb.|Mar. |Apr.|May |Jun,|Jul.{Aug. |Sep.|Oct.|Nov.|Dec.

Menggala 197274 | 26.8(27.0]27.2127.6127.5(27.2(27.3|27.5)27.3]27.7128.,0(27.2

Bandarjaya | 1971v74 | 26.4|26.7|27.0(27.727.5|26.8]27.1|27.126.9|27.3|27.3]27.1

Kasui 1974 - - |26.2(26.5|26.1|25.3124.5|24.7 (25.2(25.3(25.0{24.1

Pajarbulan 1974 - - |21.9(22.722.5}20.,7]19.4}19.8 [20.6|20.7|20.9|20.4

LAYATESELT + ¥ OFEHOTFHE MM LCRAIO ATFHLARENHBTAEKRD
iy &% B,

Table 1-2-2 Mean Monthly Temperature in the Benefited Area
o
c

Year | Jan. | Feb. | Mar. | Apr. | May |Jun, | Jul.| Aug. | Sep. | Oct. | Nov. | Dec.

27.1|26.6| 26.8 | 27.1) 27.7 | 27.3[26.9 | 27.1] 27.2| 26.9 ] 27.4 | 27.3} 27.0
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Table 1-4~1 Mean Monthly Evaporation
Statﬁ.on Period Jan.| Feb. Mar. Apr.| May | Jun.| Jul) Aug | Sep| Oct.| Nov.| Dec.}’
Menggala 1972-1974 | 4.7 | 4.4 4.8 4.8 4.5]| 4.3 | 4.6| 4.3 | 4.7| 5.6 5.0} 4.8
Bandarjaya | 1971-1974} 1.8 1.6 1.6 1.7 | 1.7 1.7 ]2.4] 3.0 3.1] 3.3| 3.0| 2.9
Kasui 1974 -] -1 -1 -1-1~|4.8[3.9|5.6] 4.3|5.4]| 3.4
Pajarbulan | 1974 - -1 - ~-1-1|6.2]|5.1]| 4.0|4.5| 3.7|3.5| 4.2
(mm/day)

giRcoXRRo BRI, ﬁiﬁﬂﬁﬁ?ﬂﬁﬁ*iﬂ {, BBt O ODIREORF Y HBLELT

Vo, ERMbOMTEI~6m,/ dayOHRMEEL LN Do
Modified Penman {C L 2ZERiZ 4.3 m, dayTdh b, %ﬂll]iﬁi@mﬁﬁﬂvc,\o—cmz,o Io

CEMoBAERL G, ZRLTH LM LiEEIN A,

1-5 H

i
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Table 1-5-1 Sunshine Hours
Station Period Jan.| Feb.| Mar,; Apr.| May | Jun.| Jul.| Aug.| Sep.| Oct.)) Nov.| Dec.
Menggala 1972-1974 | 4.4 5.2 5.3} 6.0 5.3| 5.8 6.5| 6.1 5.6 | 5.4 4.81 4.3
Bandarjaya | 1971-1974| 5.9| 7.0|6.4| 6.3|6.4| 6.018.2| 7.3| 6.2 |6.4| 5.5]5.7
Kasul 1974 6.9 7.5|7.3|7.0|6.1]| 5.6 | 6.5 |6.0| 4.9 4.9
Pajarbulan | 1974 6.116.215,8/6,214.9|5.6{5.5(4.4] 3.6/|4.6
(hour/day)

Ayvgnger (PA427F4) OBRBHIRTHEMEIOWSLIHHLALOTS 2o

hABWETICIR, FTREo s> Lr Y + ¥ AMEPHERREMAT Do

Table 1-5~2 Relative Duration of Sunshine

Jan.

Feb.

Mar.

Apr,

May

Jun.

July

Aug.

Sep.

Oct.

Nov,

Dec.

48

57

53

53

53

54

70

62

- 53

- 56

47

39

-_3.....

{(Period 1971-73, %)
EMo A RENE Ay £a 2 ¢ ¥ T6. 4 hr/dayx36 522300hr T A,
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Table 1-6-1 Mean Monthly Relative Humidity

Station Jaa. Feb. | Mar, | Apr. | May | Jun. | Jul.| Aug. | Sep. | Oct. | Nov. | Dec.

Menggala B4 83 83 B4 B4 84 82 80 79 77 78 | 84

Bandarjaya | 79 81 81 80 B2 77 74 78 79 | 76 771 79

Kasul - - 86 88 92 92 87 81 78 80 79 81

Pajabulan - - | 87 | 86 | 88 | 83 | 86 | 8 | 88 | 87 | 87 | 88
(%)

BABAHECHAT S, BTYRER, > H#5, v FLyr v OlEBAT bo 1971
~19T4DBEFOTHHEL D RHBETROFY TH A,

Table 1-6-2 Mean Monthly Relative Humidity in the Benefited Area

Relative Jan. | Feb, |Mar. | Apr. | May | Jun.{ Jul.| Aug.| Sep. | Oct. | Nov.| Dec.
Humidity - 81 82 82 83 -] 82 80 77 78 79 77 79 81
(%)
1-6-2 BAHARUCRM
8) B &
Table 1-6-3 Mean Monthly Wind Velocity
Station Jan. | Feb, | Mar. | Apr. | May | Jun.| July! Aug.| Sep. | Oct.| Nov.| Dec.
Menggala 60 54 51 51 52 56 68 68 66 66 53 52
Bandarjaya - - - - - - - 11 8 9 9 9
Kasui - - - - - - 64 69 68 61 57 52
Pajarbulan - - - - - 62 54 55 49 62 75 57
_ {Km/day)
b) A oM\
-Table 1-6-4 Wind Direction
Station Jan., | Feb, | Max.| Apr. | May | Jun.{ July | Aug.| Sep.| Oct. | Nov.| Dec.
Kasui ‘ SE SE SE SE
Pajarbulan NE NE NE NE
BE, ~-A50RAHBRLMAT2, £FH58m, day=067m/S=1L3knot Td b,

REtowntiy, BF—2—-2020w0 T, BROBKELDWTRLEE T 282~ b 55
MBO—BMZRHGE LT, FTHEMICE, MECNW, EFECSE ORMLEEIN Do
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..Pable 2-3-1 - Probable Rainfall of 1/5 Year

" Kotabumi

‘Bekitkemuning
Jan, 252 mm/month 255 mm/month
Feb, 190 - ' - 260 :
Mar. 236 290
Apr. 156 240
May 115 130
Jun, 54 54
July 42 37
Aug. 32 16
Sep. 36 25
Oct. 69 55
Nov. 126 ~130
Dec. 225 280
Total 1,533 1,772
Table 2-3-2 Yearly Rainfall at Bekitkemuning
n=16 year Rainfall 1- —-r-l—:_-r
p— -
1 1955 3,674 0.94
2 1959 3,528 0,88
3 1964 3,371 0.82
4 1966 3,320 0.76
5 1956 3,285 0.71
6 1953 3,009 0.65
T 1954 2,995 0.59
8 1952 2,887 0.53
9 1967 2,670 0.47
10. 1960 2,658 0.41
11 1957 2,591 0.35
12 1962 2,567 0.29
13 1963 2,292 .24
14 1965 2,225 0.18
15 1961 2,078 0.12
16 1972 1,741 0.06
mean 2,806
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2-3-3 MAHWR |
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BN EOED ‘t'd=r 273 208m day,7 ¥ v boazmwrT z=1 0 mn -é&éo B XB
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Table 2~3-5 Probable Makimpm Daily Rainfall

Probability Kotabumi B.T.Kemuning
1/2 year 110 mm/day 120 mm/day
1/5 140 150
1/10 160 175
1/20 180 . 190
1/50 205 220
1/100 220 235
1/200 240 255
1/500 . 265 280
1/1000 280 295
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Table 2-3-6 Past Maximum Daily Rainfall at Kotabumi
225 a Station

Rainfall

Year Month Day Year Month Day Rainfall
- mm . : mm
1918 - - 1951 Oct. 10 121
1919 “Jan. 109 1952 May 18 129
1920 Jan. 113 1953 Jan, 17 102
1921 |  Sep. 110 1954 Apr. 7 135
1922 Feb, 90 1955 Oct. 19 129
1923 Oct. 88 1956 Sep. 91
1924 Jan. 95 1957 Jul, 114
1925 ' - 1958 Dec. 24 153
1926 Aug, 112 1959 Nov. 29 133
1927 Apr. 162 1960 Jan. 109
1928 Feb. 72 1961 Aug. 1 208
1929 Dec. 147 1962 Oct. 8 117
1930 Oct. 162 1963 Jen. 19 115
1931 Feb. 100 1964 Dec. 153
1932 Jan. 135 1965 Jan, 56
1933 May 102 1966 Nov. 30 82
1934 Jun. 142 1967 Dec. 20 90
1935 Mar. 84 1968 Nov. 11 152
1936 Dec. 110 1969 Mar. 6 94
1937 g«ﬁy 72 1970 Feb. 19 183
1938 May 80 1971 Oct. 28 120
1939 _ 1972 Dec. 26 62
1940 Feb. 111 1973 -
1941 Feb. 65 1974 Nov. 27 108




Table 2-3-7. Prqbable,Daily.Rainfalliat,Kotabumi by ‘Thomas Plot, 1918 -~ 1974

n i Daily ‘Period of n i Daily Period of
n+l Rainfall Receord n+l Rainfall Record
_— —T— —
1 | 0.02 208 1961 | Aug. 25 |0.56 109 1919 | Jan.
2 | o.04 183 1570 | Feb. 26 | 0.58 109 1960 | Jan.
3 | 0.07 162 1927 | Apr. 27 | 0.60 108 1974 | Nov.
4 | 0.09 162 1930 | Oct. 28 | 0.62 102 1933 | May
5 | 0.11 153 1958 | Dec. 29 | 0.64 102 1953 | Jen.
6 | 0.13 153 1964 | Dec. 30 |0.67 100 1931 | Feb.
7 | 0.16 152 1968 | Nov. 31 | 0.69 95 1924 | Jan,
g8 | 0.18 147 1929 | Deec. 32 |0.M 94 1969 | Mar.
9 | o0.20 142 1934 | Jun. 33 | 0.73 91 1956 | Sep.
10 | 0.22 135 1932 | Jan. 34 | 0.76 90 1922 | Feb.
11 | 0.24 135 1954 | Apr. 35 | 0.78 90 1967 | Dec.
12 | o.27 133 1959 | Nov. 36 | 0.80 88 1923 | Oct.
13 | 0.29 129 1952 | May 37 | o0.82 84 1935 | Mar.
14 | 0.21 129 1955 | Oct. 38 |o.84 | 82 1966 | Nov.
15 | 0.33 121 1951 | oOct. 39 |o0.87 80 1938 | May
16 | 0.36 120 1971 | oct. 40 |0.89 72 1928 | Feb.
17 | 0.38 117 1962 | oOct. 41 |0.91 72 1937 |Jan.Jul.
18 | 0.40 115 1963 | Jan. 42 | 0.93 68 1941 | Feb.
19 | 0.42 114 1957 | Jul, 43 0.96 62 1972 Dec.
20 | 0.44 113 1920 | Jan. 44 | 0.98 56 1965 | Jan.
21 | 0.47 112 1926 | Aug. |
22 | 0.49 111 1940 | Feb, Total 5,020
23 | 0.51 110 1921 | Sep. Mean 114
24 | 0.53 110 1936 | Deec.
Note; TPeriod of 1925, 1939 and 1973 are excluded for the shortage of

data,
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Table 2-3-8 Past Maximum Daily Rainfall at Bekitkemuning

Year | Month | Day | Rainfall n |2 Paily | poriedef
mm ' mnm
1952 Jen. 86 1 |0.05 210 1967 | Peb.
1953 Jan, 105 2 |o.11 186 1963 | Mar.
1954 | Dec. 78. 3 |o.16 174 1961 | Jan.
1955 Mar. ‘ 96 4 |o0.21 151 1968 | Mar.
1956 Feb., | 113 5 |o0.26 | 125 1962 | Nov.
1957 Jan, 84 6 0.32 113 1956 Feb,
1958 Apr. 109 7 |0.37 112 1964 | Sep.
1959 Dec. 25 100 8 |o0.42 109 1958 | Apr.
1960 Dec. 20 98 9 |0.47 105 1953 | Jan.
1961 Jan. 8 174 10 |0.53 104 | 1965 | Deec.
1962 Nov. 29 125 11 | 0.58 100 1959 | Deec.
- 1963 Mar. 3 186 12 0.63 98 1960 Deec,
1964 Sep. 8 112 13 |o.68 98 1966 | Aug.
1965 Dec. 25 104 14 0.74 96 1955 Mar,
1966 Aug. 7 98 15 | 0.79 87 1972 | May
1967 Feb. 17 210 16 | 0.84 86 1952 | Jan.
1968 Mar. |. 29 151 17 | 0.89 - 84 1957 | Jan.
1972 May 21 87 18 0.95 78 1954 Dec.
1973 - Total 2,116
1974 - Mean 118
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2-4~1 BANRECARE
LR

1972/ A~197 441 2AXTICP.3.6.A KEDBAITAARF 294 b LI,
743 VA&VﬁﬂU/Oﬁmﬁfeﬂmiﬁmﬁ@ﬁbTééo@L-1971¢4|

A~197 249 ARD.P.UCE ¥ T a ¥ ¥ = ATOKAEN 7 — ﬂxbﬁﬁbto;1
Table 9-4-1|Monthly discharge at Pekurun in m3/$

1971 1972 1973 1974 Mean

Jano voo- 41-80 10.59 15066 22-68
Feb. | -~ 21.40 | 13.62 22.50 19.17
Mar.| - 33.60 | 24.64 16.27 24.84

Apr. | 28.60 | 20.30 | 20.16 | 21.02 | 22.52
May | 17.60 | 21.10 | 19.54 | 14.64 | 18.22
Jun. | 12.90 | 11.50 | 14.48 7.75 | 11.66
July | 10,10 6.70 | 8.16 7.73 | 8.17
Aug. | 7.60 6.10 | 7.74 9.00 7.61
Sep. | 6.80 4,80 | 12.59 | 10.47 8.67
oct. | 8.90 3.73 | 9.17 | 11.60 8.35

Nov. | 19.40 4.78 | 12.72 12.54 12.36
Dec. | 32.10 7.80 | 37.26 19.08 24.06
Total 183.61 ;190.67 | 168.26 | 188.31

Year 15,30 | 15.89 14.02 15.69

rorEMOTHHEHERUTOMRD TH 50

1569 /8X365daysx864008ec= 494800000n yoar

494,800,000n>3 28k - 1,5 0 9mpi/ year

30 Filg. 2~4~1 Mean monthly discharge

25 Way Rarem Pekurun 1971 - 1974

20k ] Rainy season 20.94m?/s
Yearly 15.69m3/s

15 e e — - I VO I
Dry season 10.45m®/s

10 -
_1-_1_\—-—.

—5 .

Jan. Feb. Mar. Apr., May Jun, Jul. Aug. Sep. Oct. Nov. Dec.
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Fig., 2-4-2 PFrequency and duration curve at Pekurun

m3/s 50 100 150 200 250 300 350 365 days
120 " v T - . = i
. ) 3
100 year: 1974 Max. 172.20 m3/s
:’.f ‘ Min. 5.71
2 8o
o
‘ll
7 60
]
—
3
8 40 ‘ qs,aa‘.f I
215322 18985 oo’ 1 ®
20 5. 00" . lz.oym 16+
0 . i A . ) "
1o 20 30 40 50 60 times
m3/s 50 100 150 200 250 300 350 365 days
150 7 : X ¥ " y -
. 3
100 year; 1973 Max. 405.00 m?/s
% Min., 5.40
3 8o
Q
]
o
Y 60
B
3 40 LAB
[=]
21525, 182 oM e
3.8 A2
20
_Z________
(4] 1 M L 1 i N )
10 20 30 40 50 60 70 times
mlfs 50 100 150 200 250 300 350 365 days
. 3
100 year: 1972 Max. 134.00 m?/s
% ‘Min. 3.24
g 8o
[4]
lU'J
8 60
L)
~
.
S8 40
20
-

80 times



2.

3.

1872,

1973,

197 4ffogFEofRtRREMRo#@d ¢, thitlhd~2 o

YTOREOHRRRKOBY TD b,

Table 2-4-2 Discharge - Duration at Pekurun

Item Description Year
1972 1973 1974
m3/8 m3/s m3/8
Max. dis. Maximum diacharge is defined as a 134.0 405.0 172,2
maximum instantaneous for each
terms, and not a daily maximum
discharge.
95-day dis. The discharge shows the flow 16.8 17.5 16.0
available within 95 days a vear
Ordinary dis. | The discharge shows the flow 9.1 12.6 12.0
available within 185 days a year
Lower dis. The discharge shows the flow 5.4 8.9 9.0
available within 275 days a year
# Draughty dis. | The discharge shows the flow 3.6 6.6 6.4
available within 355 days a year
Min. dis. Mindimum discharge shows a minimum 3.2 5.4 5.7
instantaneous for each terms,
and not a daily minimum discharge
Annual mean : 15.30 15.89 14.02
discharge 3
™
Yearly dis. 480,000,000 m3
500,000,000 o3
440,000,000

~2rARHHE (Apr.8, 1971~Bep.19, 1972) Ot

Fvdavi-IO0RNAMEF~2 (Bep.20, 1972~00t .31, 1073) L =2
AYOREARRT— 2 0HMERD 2,
MEORML TV I EBINMEH1L 483,

2y Pavr-iORMAKIE0~050m,

0,6 1~150m,

1.5 1~600mod3

EAcHd, thithoEZMoEMENR L EAMRL R A, ZoEMXERVwT, ATH

HREHREL X,
e =

1972~1974FOMROAMARLMHELI D RROMTHEEIN S,
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1) Pekurun O4J{fH& & Kotabumi , Bekitkemuning O 4 Hifk © WA B 5h #1r,
2) Kotabumi ® Afilk L b Bekitkemuning® A fi o HicHMRS 2,
3) Pokurun O AR, MREMTHE, RV Bekitkemuning® AWt ® 3 FciAm
BERS bh B, .

L27T, BekitkemuningO REZERWRICERL, COMBE#>¥ 27271 CEAT

5o

5 RroxEFan
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/RO BRBELTRDL, MHBEERMEZ T » CRTBINTETS 2,
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REBALTHMERER® 2,

Fig. 2-4-3 Tank model
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Fig. 2-4-4 Assumed Tank
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Table 2~4-6 Comparative Table of Calculated and Observed Discherge

Bekit.K. | Areal Celculated | Observed
Year | Month | pos;9e11 | Rainfell | Discharge | Discharge
mm - mm m?/S m3/S
1972 Jdan, 471 560 (32.43) 41,8 *
Feb. 251 298 22,53 21.4 *
Mar. - 311 370 26,09 33.6 *
Apr., 247 294 21.30 20.3 *
 May 159 189 15.40 1 21,1 #
Jun. | 14 17  7.10 11,5 *
July 1 1 5,21 6.7 %
Aug. 2 2 4,92 6.1 *
Sep. o 0 4.79 4,8 ¥
Oct. 0 o 4,36 3.73
Nov. o 84 5.66 4.78
Dec. 214 254 - 11.55 - 7.80
1973 Jan. 216 257 14.18 - 10.59
Feb. 298 354 23.12 13.62
Mar, 172 205 16.54 24,64
Apr. 346 411 24.83 20.16
May 164 195 15.24 19.54
Jun, 203 241 15.13 14,48
July 28 33 6.22 8.16
1974 July 146 174 (15.2) T.73
Aug. 118 140 9.6 9,00
Sep. 178 212 g.8 ' 10,47
Oct. 184 219 11.1 11.60
Nov, 291 346 13.0 12,54
Dec. 360 428 17.8 19,08
Note; 1. Notej 2
%* mark shows the { ) mark shows the first
discharge at Pekurun output, This value
vhich werc assumed _ iz not used because
by the observed water - first output is calculated
level at Tenjungkemala, including big error,
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Table 2-4~7 Caloulation of the correlation between
Calculated and Obsexrved monthly diacha.rge

ut Pekurun.
n x| x| (x¥)? HE yiF| wi? | L (Xi'x)( z)
1 [(32.43) - | (41.80) . _ :
2 | 22.53 | 9.23| 85.5625 | 1.366 | 21.40 | 7.67| 58.8289 | 1.035 1.4138
3 | 26.09 {12.81 164.0961 | 1.892 | 33.60 | 19.87| 304.8169 | 2.682 | 5.0743
4 | 21.30 | 8.02| 64.3204| 1.185 | 20.30 | 6.57| 43.1649 | 0.887 | ~ 1.0511
5 | 15.40 | 2.12| 4.4944 | 0.313| 21.10 | 7.37| 54.3169 | 0.995 0.3124
6 | 7.10|-6,18] 38.1924 [ -0.513 | 11.50 | -2.23|  4.9729 [-0.301 0.2748
7 | 5.21|-8.07] 65.1249|-1.192| 6.70 | -7.03| 49.4209 {-0.949 1.1312
8 | 4.92 [-8.36| 69.8896 {-1.235| 6.10 | -7.63] 58,2169 |-1.030 1.2721
9 | 4.79 [-8.49| 72.0801 |-1.254 | 4.80 | -8.93| 79.7449 |-1.205 1.5111
10 | 4.36 |-8.92| 79,5664 |-1.318 | 3.73 [-10.00| 100.0000 |-1.350 1.7793
11 | 5.66 |-7.62 58,0644 |-1.126 | 4.78 | -8.95| 80.1025 |-1.208 1.3602
12 | 11.55 |-1.73| 2.9929 |-0.256 | 7.80 | -5.93| 35.1649 |-0.800 0.2048
13 | 14.18 | 0.90| 0.8100| 0.133} 10.59 | -3.14| 9.8596 |-0.424 |  -0.0564
14 | 23,12 | 9.84| 96.8256 [ 1.454 [ 13,62 | ~0.m1| o0.0021 [-0.005 | -0.0218
15 | 16.54 | 3.26| 10.6276 | 0.482 [ 24.64 | 10.91| 119.0281 | 1.472 0.7095
16 | 24.83 [11.55| 133.4025 | 1.706 | 20.16 | 6.43| 41.3449 | 0.868 1.4808
17 | 15.24 [ 1.96| 3.8416 | 0.290 | 19.54 | 5.81{ 33.7561 | 0.784 0.2274
18 | 15.13 | 1.85| 3.4225 | 0.273 | 14.48 | 0.75| 0.5625 | 0.101 0.0276
19 | 6.27 |-7.06] 49.8436 |-1.043 | "8.16 | -5.57| 31.0249 |-0.752 0.7843
20 {(15.2) - ] (7.73} -
21 | 9.6 |-3.68| 13.5424 |-0.544 | 9.00 | ~4.73| 22.3729 |-0.638 | 0.3471
22 | 9.8 [-3:48| 12.1104 |-0,514 | 10.47 | -3.26] 10.6276 -0.440 0.2262
23 | 11.1 |-2.18| 4.7524 {-0.322 | 11.60 | -2.13|  4.5369 |-0.287 0.0924
24 | 13,0 |-0.28| 0.0784 |-0.041 | 12.54 | -1.19| 1.4161 |-0.161 0.0066
25 | 17.8 | 4.52| 20.4304 | 0.668 | 19.08 | 5.35| 28.6225 | 0.722 0.4823
Total |305.47 1054.0715 | 1261.9148 19.6901
XoIH 303547 '13 28 /:(xi-x)z f1054 o5 _ 6.77
yo i 2%%'92'-‘13 - E(yi—y)z / 12619148 - 7.8
r= = 5_:‘. A=Ky 2l - L« 19.6901 = 0.856 '
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The neme of Stetion :
Number of Station :

Table 2-4-9 Monthly Discharge Dats at Pekurun (Calculated & Observed) '

Year Jan. Feb, Mar. Apr. May Jun, | Jul. Aug. Sep. Qct. | Nov. Dec. Total
a 19 20 20 21 21 21 20 20 20 20 20 20 18
1952 - 33,4 | 37.4 | 23.7 | 15.2| 10.6 | B.3 8.7 9.1 8.5 | 12.0 { 16,0 -
1053 | 4.5 | 27.8 | 28.2 | 26.1 | 20.7| 15.7 | 8.5 | 10.3 7.7 7.6 | 14.1 | 19.3 ] 220.5
1954 | 19.0 | 25.7 { 27.1 | 21.2 | 27.4 | 12.0 | 10.3 9.8 8.3 | 10.3 | 18.5 | 22,2 =211.8
1955 | 25.1 | 26.9 | 43.7 | 30.6 | 19.1 | 17.1 [ 17.0 | 10.3 | 15.7 | 15.1 | 16.0 | 17.8 | 254.4
1956 | 29.6 1} 29.5 | 20.1 | 33.3 | 30,2 | 16.7 [10.3 | 11.8 | 10.0 [ 16.6 | 13.9 } 16.2 ] 247.2
1957 | 18.7 | 20.9 | 42.8 | 24.6 | 19.6 | 12.7 | 13.9 9,2 8.1 8.9 | 11.2 | 16.6 | =207.2
1958 | 21.7 | 44.5 | 48.3 | 39.0 | 26.6 | 15.0 | 10,6 | 15.1 9.0 | 15.7 | 16.2 | 20,0 oas1.7
1959 | 27.8 | 40.6 | 42.7 | 27.9 | 32.5| 17.1 | 10.2 8.0 7.7 | 11.0 | 18.3 | 25.0| 268.9
1960 | 18.8 | 32.0 | 27.5 | 28.3 | 20.2 | 12,0 | 10.1 | 11.0 | 10.4 9.0 | 11.0 | 21,5 || 211.8
1961 | 28.6 | 21.7 | 20.5 | 20.8 | 21,3] 18.1 [ 8.4 7.7 5.9 5.3 7.8 | 13,3 179.4
1962 | 20.8,| 26.6 | 28.6 | 26.5 | 12.1§ 10.0 | 5.1 | 10.4 6.5 | 12.2 | 1n.8 | 16.2 | 190.8
1963 | 20.9 | 19.3 | 22.8 | 271 | 28.2 | 9.2 7.0 6.5 5.4 7.5 | 8.1 | 15.8| 187.8
1964 | 20.7 | 30,1 | 40.2 | 29.4 |} 25,3 11.3 | B.9 9.5 | 11.2 | 12.3 | 13,8 | 24.0| 236.7
1965 | 23.7 | 30.4 | 36.2 | 17.2 9.8 | 10.7 | 6.2 5.5 6.5 5.5 | 9.0 | 23.4| 184.1
1966 | 29.1 ] 26.1 | 37.1 | 270 | 14.0| 13,5 | 9.8 | 11.6 | 10.7 | 16.9 | 15.3 | 20.0( 231.1
1967 | t2.7 | 40.4 | 36.7 | 28.9 | 29,1 | 11.8 | B.4 6.3 6.1 s.61 9.4 | 23.9( 219.3
1968 | 23.6 | 32.5 | 44.9 | 22.5 | 29.3| 19.7 - - - - - - -
11969 - - - - - - - - - - - - -
1970 - - - - - - - - - - - - -
1971 - - - 28,6 | 17.6 | 12,9 | 10.1 7.6 6.8 8.9 | 19.4 | 32.1 -
1972 | 41.8 | 22,4 | 33.6 | 20.3 | 21.1 | 11.5 | 6.7 6.1 4.8 3.73| 4.78| 7.80] 18B3.61
1973 | 10.59 | 13.62 | 24.64| 20.16 | 19.54[ 14.48{ B.26 ) 7.74] 212.59| 9.17| 12.72| 37.26] 190.67
1974 | 15.66 | 22.50| 16.27) 21.02| 14.64 7.75| 7.73| 9.00| 10.47| 11.60| 12,54} 19.08] 168.26
Total |441.35 |565.92 | 544.18 | 544.18 [453.48§279.631189.79 [182.14 | 172.96 | 201.40|255.84 | 407.44[3,675.24
::;; 23.33 | 28.30| 25.91| 25.91 | 21.59| 13.33| 9.49| 91| 8.65! 10.07| 12.79| 20.37§ 215,29
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Table 2-4 ~10 Designed discharge

Month Dischafge
Jan, 16.5m3/s
Feb. 21.5
Mar. 25.0
Apr. 21.0
May. 15.0
Jun. ‘ 9.8
‘ ‘July o 7.4
Aug. ‘6.8
Sep. 6.2
Oct. 5.8
Nov. 8.8
Dec. 14.5
Total 158.3
Mean 13.19 m3/ S

13.19 w3/5 x 365 days x 86400 Sec. = 416,000,000 m>/year
416,000,000 m> + 328 km® = 1268 mm/year
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Table 2~4-12 Mean discharge at Kotabumi

Jan. F M A M J J A [ o N D . |Total | Mean
Dis. m3/s 44.72| 75.45| 54.67] 61.61|42.26| 21.09] 18,39} 19,59} 27.67| 31.66| 38.48| 56.10]471.69] 40,97
Max. " 84.76|142,50]|103.00(129.56| 99,90] 37.75] 47.74] 36.44]62.44] 72.80| 83.62[ 77. 24
Min, " 28.50| 43.36) 29,00( 25.00{23.00]17,16] 11.94| 14.28]|13.84| 21.50| 24.75| 37.60

. 913
Pekurun HiA TOHREMIZ, 328k T b, wihifis O, 3og- 2784
Td20 19T 4FEOAMUB L UNT22LUTO®ED T 2,
Table 2~4-13 Ratio of diacharge
J F M A M J J ] A 5 N | D [Total [Mean
Kotabumi | 44.72(75.45|54.67| 61.61142.26| 21,09 18.39( 19.59| 27.67| 31.66] 38.48] 56.10
Pekuyun 15.66|22,50(16.27{21,02(14.64| 7.75| 7.73] 9.00|10.47|11.60]|12.54| 19.08 ‘
Ratio 2.856(3.353)3.360(2,931(2,887( 2,721 2,379] 2.177| 2,643 2.729{ 3,069] 2.940| 34.045| 2,837

ERH283T7LED,

R PR PR 2.8 % 5B U7 bO % Kotabumi TOMR & %4 2,

Table 2-4-14 Probable discharge at Kotabumi

JT F| M| a| ] 3} 3] a] s| o] W] D | totallHean
Pekurun | 16.5(21.5[25.0|21,0(15.0] 9.8] 7.4 6.8| 6.2| 5.8| 8.8|14.5 | 158.3(13.19
Ratio 2.8| 2.8 2.8 2.8| 2.8] 2.8| 2.8| 2.8| 2.8 2.8 2.8] 2.8

Kotakumi | 46,2|60.2|70.0|58.8(42.027.4(20.7(19.0]17.4(16.2|24.640.6 | 443.1{36.9

RIEMRLLFLKZ20T, Pokurun iﬂ:.;ﬁ-co 1,/50
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Table 2-4-15 Specific Discharge

"Jul,

‘Dac.

Name Catch |Period |(Jan. |Feb. | Mar.] Apr.| May | Jum. Aug.| Sep.| Oct.| Nov.
W.Sekanpung 2 : - KRR TN PR S R IRETER INFTIRTE IR T
Kunjir 438 m“| 1968-74| 0.068| 0.065| 0.072 0.070{ 0.065]|0.052]0.043{0.043} 0.040( 0.035] 0.045|0.054
Jurai 682 |1968-74| 0.064] 0.064| 0.067(0.063|0.063]0.044]0.039]0.037{ 0.037{ 0.032| 0.042 0. 056
Pujorahayu | 1743 | 1968-74(0.053(0.042( 0.054/ 0.048| 0.042|0,024| 0. 025(0.018| 0.022| 0,013 0.022 0. 035
il.Pengubuan R ’ ‘ ' : 1 ’ o
Gedoryhartof 113 1971-74| 0,068 0.055]| 0.070| 0.082| 0.080|0.045|0.020 0.017 0.029 0.026 0.945 0.084
W.Waya - o 1 h
Banywangi 67 1968-74| 0.053| 0.048(0.058| 0.051]0.0%2 0.034}0.026(0.024| 0,026/ 0.021|0,027]0.043
W.Tatayan '
Sumbersardi 75 1968-74( 0,054 0. 048] 0,059/ 0. 060 0.049|0.024 0.013 0.014/0.018}0.017 h.DSl 0.057
Way Rarem _ _ . L
Pekurun 328 1971-74/ 0.068| 0.061] 0.074 0.071/0.05%|0.036|0.025|0.024 0;P27 0.025]0,03810.073

3/5/kad)
Pekurun i COBRAILAR &, BRHAMBRRKOM T2,
J F M A M J J A s 0 N D

Observed dis. [0,068(0.061|0.074/0.071 0.05910.036/0,025/0.024(0.027|0.025|0.0380.073
Designed dis. [0,050/0.066[0.07610.064 0.046(0.030(0.023|0.021|0.019(0.018{0.027|0.044

Specific discharge m”/s/km?

0.10
0.08
0.06 |

0.04

0.02 .

Fig. 2-4-8 Specific discharge at Pekurun
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Table 2-4-16 Probable daily rainfall

Probability Kotabumi “BekiﬁkemuningA :
1/2 year 110 mm/day 120 mm/day
1/5 : 140 ' 150 :
1/10 S N 1 175
1/50 - " 205 | 220
/100 .| 220 235
1/500 265 280
1/1000 ... - - .280 295
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Table 2-4-17 Brobable rainfall intencity

| Probability 124 e

1/2 year 120 mm - 10.0 mm/hr.
1/5 150 12.5

S1/10 70 | 175 14.6

1/50 220 18.3

1/100 235 19.6

1/500 280 23.3
1/1000 295 24,6

ﬁﬂf?yafwﬁml6&m5—?ﬁﬁu&ﬁ@ﬁb&&50

Table 2-4-18 Flood discharge by rational formula

Specific discharge

Probability Q
1/2 year 547 m%/e 1.67 m*/s/km?
1/5 "683 ' 2.08
1/10. . 798 2,43
1/50 1000 3.05
1/100 1072 3.27
1/500 1274 3.88
- 1/1000 . 1345 - 4.10
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‘Table 2-4-19 Past flood discharge in Way gargm anﬁ”ﬁhg_vicinity‘river”

b “|Catch- ‘Dis— Specific | 1
Sta.| River Name| Location [ment " | Year | Mon. charge| discharge “-Duration Remarks
' km2 md/s m?/g/km?
026 | W.Rarem |Pekatun 328 |1971|Dec.| 96 | 0.20 |'72 Apr. - |estimatel§
" | Apr.| 87 S o] = '74 Dec. "
11972 | Mar.] 134 |  0.41 a "
" | Jan.,| 119 ' "
1973 Mar.| 405 1,23 S
" | Dec.| 197
1974 | Apr.| 172 0.52
" | Ooct.; 104
034 | W. Rarem {Pekarum 913 1974 | Feb.| 143 0.16 |'74 Jan.-Dec.
v | Apr.] 130
041 | W. Abung [Organ Enain [L70 1974 | Dec.} 86 0.51 |'74 May-Dec.
" | Nov.| ‘55
018 | W. Besal |Banjarumasin| 604 1971 | Nov.; 245 0.41 '71 Apr.- estimatedi
" | Dec.| 154 '74 Dec. "
1972 | May | 355 0.59
" | Jan.{ 195
1973 | Dec.| 300 0.50
_ 1974 | Nov.| 122 0.20
» .
017 | W, Besal |[Petati 389 1974 | Dec.| 53 0.14 |'74 Sep.-Dec.
039 | W. Umpu Rantan
temiang [203 1873 | Dec.| 64 0.32 |'73 Oct.=
1974 | Apr.| 54 0.27 '74 Dec.
024 | W. Umpu Negri Umpu- |559 1972 | Dec.| 133 0.24 '72 July -
batin 1973 ( " 390 0.70 '74 Dec.
' " | Mar.| 310
1974 | apr.| 244 0.44

-4 6=



o] oo lcatehm| o | 7 | Diew: | Specifie | |
gta.| River Name| Location |[ment' -|:Year | Mon. |'charge| discharge | Duration Remarks
——(_);7 W. Terucan| Gunung. - o R
) CBatin | 543 T1972 Dee.| 12 0.02 172 Sep;;-f-'
| 1973 Dec. | 67 | ‘0.12 '74 Dec.
-_1974‘ Mar. 87 0.16
“025 | W. Pengu~ | Gedong .
buan | harta | 113 | 1971{ Dec.| 40 | 0.35 '71 Apr.-
1972 | May 38 | 0.34 '74 Dec.
1973 | Mar. | 67 | 0.59
1974 Mar. | 39 | 0.35
~ |W. Pengu~ [Trimodadi : 7
buan 180 | 1938| Jan. | - 27 - 0.15 '38 Jan.-
1939 Jan. | 36 | 0.20 '40 Dec.
1940 | Jan. 29 . 0.16
038 |W, Seputih }Nogri Aji
tua 493 | 1973| Mar. 156 0.32 '73 Mar.-
1974} Apr. 77 0.16 '74 Dec.
037 | W. Tatayan] Sumber _
sari 75 | 1968 | Mar. 19 0.25 '68 Jan.-
1969 { Apr. 23 6.31 '74 Dec.
1970 { Aug. 23 0.31
1971 |Apr. | 21 0.28
1972 |Feb. 23 0.31
1973 |Mar 35 0.47
1974 |Apr. | 26 0.35
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PRI CE , : Catch-| Dis- Specific L _.i_.;:jl
Sta. .| River Name | Location |ment Year | Mon.|charge| discharge| Duration - . Remarks
N P . km? md/s . |m?/s/km? . s
001 W. Sekanm- . - : :
pung | Kunyir  [438 [1968| Aug.| 116 0.26 |'68 Jan.-
1969{ Feb.| 66 0.15 '74 Dec.
1970 | Mar.| 141 0.32
1971 | Nov.| 182 0.42
1972) May | 162 0.37
1973| Mar.j 250 0.57
1974 | Apr.| 238 0.54
021 |W. Sekam-
pung W. Jural |682 1968| May | 112 0.16 '68 Jan.-
1969 | Dec.| 113 0.17 '74 Dec.
1970 Mar.| 290 0.43
1971 | Apr.| 115 0.17
1972 Jan.| 129 0.19
1973 | bec.| 446 0.65
1974| Sep.| 313 0.46
002 (W. Waya Banyuwangi| 67 1968| Aug.| 13 0.19 '68 Jan,.-
1969 | Sep. 11 0.16 '74 Dec.
1970| Jan.| 14 0.21
1971| Nov.| 14 0.21
1972| May | 13 0.19
1973 | Mar.| 101 1.51
1974 Apr. 23 0.34
006 |W, Bulok W. Gatel |790 1973 Sep.| 113 0.14 '73 Sep.-
1974 | Mar. 46 0.06 '74 Dec.
005 |[W. Tebu Banjar
Agung |205 |1973| Dec.| 90 0.44 '73 Dec.-
1974 | Jul, 22 0.11 '74 Dec.

-4 8-



: | catch- | Dis= | Specific | :
gra.| River Name |Location |ment ' |Yeaxr |Mon.| charge|discharge [ Duration Remarks
. km? m3/s |m3/s/lm?
029 | Umpu Kanan Pakuan o - | o _

o Ratw | 3,427 [1972 | Dec.| 300 | 0.09 |72 Jun.-
1973 |mMar.| 590 | 0.17 '74 Dec.

1974 |Apr.| S64 | 0.16

W. Sekam- Argoguruh ; _ ‘ ,

pung ‘| 2,155 {1959 | pec.| 309 | o0.14 159 Jul, -
11960 |Jan.| 207 | 0.10 '73 Apr.

{1961 | Feb.| 233 | o0.11

11964 | pec.| 136 | 0.06

11965 | Jan.| 191 [ 0.09

1966 | Mar.| 200 | 0.09

1967 | Dec. 162 0.08

11968 |Mar.| 412 | 0.19

1971 | Nov.| 402 0.19

1972 | Jan. 391 0.18

1973 | Mar.| 442 | o0.21

W. Sekampung|Pajorahayal 1,743 1968 | Mar.| 356 0.17 '68 Jan.-

1969 | Jan. 295 0.14 '74 Dec.

1970 | Apr.| 364 | 0.17

1971 | Nov. 330 0.15

1972 | Jan.| 269 | 0.12

1973 | Mar.| 658 0.31

1974 | Feb.| 146 | 0.07
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Table 2-5~1 M

inimum Monthly Discharges at Pekurun__

Minimum S Minimum
Year | Month | discharge Year | Month discharge
1952 | Jul. | 8.3 m3/s/month 1962 | Sep 6.5 mals/m'o_nth
53 | oOct. 7.6 63 | " 5.4
54 | Sep. 8.3 64 | Jul. 8.9
55 | Aug. | 10.3 65 | Aug. Oct.|5.5.
56 | Sep. 10.0 66 | Jul. 9.8
57 " 8.1 67 . Oct. 5.6
58 " 9.0 "1971 | Sep. 6.8
59 " 7.7 72 " 4.8
60 | Oct. 9.0 73 | Jul. 8.2
61 " 5.3 74 " 7.7
Mean 7.6
Drought dis~
charge 7.6 x 0.8 = 6,0 m3/s/month
2. METEKB#

.Kotabumi'C‘CD 2 4EMoRERTFRA BT RBOMDbTH L, 2XEL, § miﬁﬁfﬁoﬁiﬁﬁ

HRETCAEDAEBTCRCAAXEZ WO TERKB LELTFRCHIL A 50

Table 2-5-2 Continuous Drought days
n Toar Paricd Days
1 1951 8 Jun.- 24 Jun. 17
2 1952 26 Jul.- T Aug. 13
3 1953 8 Aug.~ 14 Sep, a8
4 1954 23 Aug.- T Sep. 14
5 1955 2] Sep.= 9 Oct. 19
L] 1956 27 Jun.= 17 Jul, 21
T 1957 24 May - 27 Jun. a5
] 1458 3 Sep,= 30 Sep. 28
9 1959 15 Sep.= 26 Oct, 42
19 1960 27 Sep.= 21 Oct, 25
1 1961 7 Sep.- 22 Oct, 46
12 1962 18 Jul.~ B8 Aug. 22
13 1963 8 Aug.~ 6 Sep. 30
14 1964 14 Fay = 9 Jun. 27
15 1965 16 Aug.~ 3 Oot. 49
16 1966 20 Jul,.~ 17 Aug. 29
17 1967 6 Aug.- 26 Oct. 82
18 1968 2 Aug.=- 17 Aug. 16
19 1969 16 Jul.- 11 Aug. 27
20 19710 28 Jun.=:19 Jul, 21
21 1972 12 Jul.= 27 Jul, 16
22 1972 29 Aug,= 10 Nov. T4
23 1972 30 Jun.- 3 Aug. a5
24 1974 1 Jun.=- 23 Jun. 23




Table 2-5-3  Probable Calculation of Continuous

Drought Days by Thomas Flot

n _ Dé.ys Period
1  0.04 82 1967
2 0.08 74 1972
3 0.12 . 49 1965
4 0.16 46 1961
5 0.20 42 1959
6 0.24 38 1953
7 0.28 35 1957
8 0.32 35 1973
9 0.36 30 1963
10 0.40 29 1966
11 0.44 28 1958
12 0.48 27 1964
13 0.52 27 1969
14 0.56 25 1960
15 0.60 23 1974
16 0.64 22 1962
17 0.68 22 1970
18 0.72 21 1956
19 0.76 19 1955
20 0.80 17 1951
21 0.84 16 1968
22 0.88 16 1971
23 0.92 14 1954
24 0.96 13 1952
Total 750
Mean 31
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' Table 4—1 Maaor Sozl Groups and the;r Develnpment

“in the Pro;ect Aree

' Soil

Soil

Aree

:?ropdffidnﬁl

Soil
group - | ' subgroup “phase {ha) extent (%)
A (Forest phase) 12,000 20,0 .
Lateritic - B (Grass phase) 4,800 - 8.0
soils ¢ {Upland phase) 2,200 AT
D (V1llage phase) _ 300 - 0.5
Sub-total 19,300 32,2
E (Forest phase) 1,800 3.0
Red F (Grass phase) - 5,800 9.7 -
podzolic
soils G {Upland phase) 4,200 7.0
H (Perennial phase) 800 1.3
I (Village area) 2,200 3.7
Sub~total 14,800 24.7
Tropical
podzolic
soils | J (Forest phase} 3,500 5.8
Yellow K (Grass phase) 5,900 9.8
podzolic
soils L (Upland phase) 10,300 17.2
M (Perennial phase) 200 0.3
N (Village area) 4,800 8.0
Sub-total 24,700 41.1
Tropical 0 (Lowland phase) 100 0.2
alluvial
soils P (Swamp phase) 1,100 1.8
Sub-~total 1,200 2.0
Total 60,000 100.0
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. Table 4-2 Area and Proportional Extent of
Each Class of Land Capability

Land grade Area (ha) : Proportional extent (%)
Class II 22,000 | . 36.6
Class IIT 6,000 - : 10.0
Cless IV ~10,000 | . 16.7
Class VI 14,700 | 24.5
Right of way 7,300 : 12,
Total 60,000 100.0
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~-Wn13ﬁ*>$‘Tab1e 5%1 'Préséﬂt?Sifudﬁiah in $urv§yédiArea

. J“Toféif "';1 ' ;'*2‘ “'ifépp;:'_L  ”ng;#3 ?;hﬁbmefj
farmsg. C.T S.T lation | ~land’: yard
wﬁynﬁbﬁng'if Trahsmigratibn Af;éf'. |

Bagunsari 228 200 28 | 1,119 | 39%ha]  5ha
Tatakarya = 543 <42l soL 2,483 963 1137
Purbasakti 767 - 767 3,459 | 1,342 192
Sidomuktd’ 485 - 485 2,561 849 121
Bumi Restu 706 - 706 3,130 | 1,236 | 176
Bumi Raharja 395 - 395 - 1,365 - 687 [ 101
Sub-total 3,124 242 | 2,882 14,117 5,476 784.

Way Abung II ‘- Transmigration Area S

Dayasakti 534 308 226 2,812 912 135
Makarti 713 - 713 3,151 1,248 178
Margomulyo 751 500 251 3,437 563 188
Dayamurni 834 432 402 4,254 512 208
Mulyoasri 839 525 314 4,091 700 189
Candra Kencana 589 31 558 2,894 589 197
Pulung Kencana 587 445 142 2,580 574 144
Margo Kencana 510 - 510 2,403 393 127
Mulyo Kencana 746 5 741 3,449 758 150
Kagungan Ratu 616 70 546 2,848 616 154
Tirta Kencana 794 20 774 3,639 794 199
Karta Raharja 782 - 782 3,518 1,173 198
Karta Sari - 216 - 216 872 378 54
Panaragan Jaya 669 330 339 3,118 668 167
Peraduan Waras 299 - - 1,208 500 125
Sub~total 9,479 2,665 | 6,814 44,274 | 10,378 | 2,453
Total 12,603 2,907 | 9,696 58,391 | 15,854 | 3,237

*1: Governmental transmigrants

*2: Spotaneous transmigrants
*%3: Actual area registered is shown.

In addition, public yards total 10,567ha
. Source: Prefectural and local transmigration office




* Table 52 Croppin

g'CohH

e O

SRS A

itioﬁ_ih'sﬁrvéyéd-A:

LT

¢a'v”'

hey

Cassav.

.r‘t
-l

. Other

i

Way-AbﬁnglIfT}ahsmi

Bajﬁnééri-d-c
Tatakarya '
‘Purﬁasaktif
Sidomukti
Bumi Restu

Bumi Rakarija

Sub-~total

]
i+

3

-

3 .

407
. 560
364

385

1,956

125

—
o
R

540

1.£700
. 363
175

175

150

.2,104" |-

gration.area - |- . | feoo

1-..20

160

195 .

'b‘eans"' . : .

Way-Abung'II'Transmigratidnggtea

Dayésakti
Makarti
Margomuljo
Dayamurni
Mulyoasri
Candra Kencana
Pulung Kencana
Margo Kencana
Mulyo Kencana
Kagungan Rétu
Tirta Kencana
Karta Raﬁarja
Karta Sari
Panaragan Jaya

Peraduan Waras
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405
635
515
612
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250
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375

5,886
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Table 5—3_.Farming-cbndition of Surveyed Farms

[l

- Transmigrants - ~[Army | Natdive
Governmental - ‘mnSDontaﬂeoggfli farms | farms
1) settled year '195'7"" 1970 | 1072 | isés '19725_ 1973 )
2) Surveyed number 3 9 6 3 4 '5 5 5
3) TFamily member
- Total person 6.7 8.0 6.5 6.3 5.3 4.6 3.2 8.2
- Workable person | 2.1 | 2.7 | 1.9 | 2.2 | 1.7 | 1.8 | 1.7 | 3.3
4) Land use
- Lowland paddy 0.17 | .0.14 - 1.0 .. - = :0.05 | -
- Upland paddy 1,17 | 0.72| o.50| o0.92| 0.47| 0.45| 0.85° 0.95
- Perrenial crop - 0.08 - - - - - 2&30
~ Non-cultivated 0.50 _.0.86 i.25 - 1.44 | 1.30 _Q.BSl '2;50
-~ Home yard 0.25 0.25 | 0.25 0.25] 0.25} 0.25| 0.25{ 0.33
5) Livestock
- Cow & bullafo 0.7 | 0.9 - 1.7 - - 0.4 -
- Goat & sheep - 0.3 0.5 2:7 - 0.6 0.2 -
6) GCross cropped area
- Lowland paddy 0.34 1 0.03 - 1{17 - - b.OS -
~ Upland paddy 0.42 0.66 [0.50 0.58| 0.44 0.50 | 0.85 | 0.2
~ Cassava 0.75 | 0.63 |0.50 | 0.92| 0.31| 0.27 | 0.56 | 0.24
- Maize & bean 0.75 | 0.01 |0.14 | 0.33| 0.07 0.10| - | o.20
- Other - _ loww | - - | o02] 006| -
- Coffee - - -1 - - - - | 1.20
- Pepper - - - - - - - 0.50
=~ Rubber - - - - - - 0.14 | 1.30
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Table‘5-4 . Standard Cultivation Hethod_ofﬁﬂixé&;éropping

Date _Farming practice

15/0ct., Fleld selection

20/0ct. " Plowing and harrowing

25/0ct. Seed preparation-

2/Nov. Basal fertilization for upland paddy
5/Nov. Seeding of upland paddy

20/Nov. Weeding on upland paddy field

25/Nov, Seeding of and fertilizing for maize
30/Nov. Plant protecting for upland paddy ahd maize
5/Dec. Additional fertilizing for upland paddy
20/Dec. Weeding on upland and maize fields
25/Dec. Additional fertilizing for maize

5/Jan. Planting of cassava seedling

10/Jan. Additional fertilizing for upland paddy
15/Jan. Plant protecting for upland paddy
20/Jan. Weeding on maize field

25/Jan. Additional fertilizing for maize
30/Jan. Plant protecting for maize

S5/Mar. Harvesting of maize

10/Mar. Land preparation and peeling of mailze
21/Mar. Seeding of maize and long bean

5/Apr. Harvesting of upland paddy

20/May Harvesting of long bean

31/May Harvesting of maize

5/Aug. Harvesting of cassava
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Table 5-5 = Prevailing Farming Practice of Upland Paddy
Working Working Working Labor
ltem period method input
Land preparation | end Aug. to beg. Oct. By hoe 80 M-D/ha
Sowing mid Sep. to mid Oct. By hand 20
Weeding 1lst end Sep. to end Oct. By hoe 30
2nd end Nov, to beg. Dec. By hoe 20
Harvesting beg. Feb. to beg. Mar.| By ani-ani 30
Drying mid Feb. to mid Mar. By natural 10
Threshing end Feb. to end Mar. By hand 5
Total 215
Table 5-6 Prevailing Farming Practice of Cassave
Working Working Working Labor
item __period method input
Land preparation (not necessary because of mixed-planting)
Planting beg. Nov. to mid Dec. By hoe 20 M-D/ha
Weeding mid Nov, to mid Dec, By hoe 30
Harvesting mid Aug. to beg. Sep. By hand 50
Carrying mid Aug. to beg. Sep. By hired ox-cart
Cutting & drying beg. Sep. to mid Sep By hand 50
Total 150
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Table 5-7 Prevailing Farming Practice of Maize

Working Working ‘Working | Labor
item .period method input
Land preparation mid Sep. to end Sep. By hoe 80 M-D/ha
Sbwing mid Oct. By stick 10
Weeding lst begf Nov., By hoe 30
© 2pd beg. Dec. By hoe 30
Harvesting ffeﬂd Jan.’ By hand . .30
Drying ‘mid Feb. By hand
Threshihg mid Feb. to end Feb. By hand 5
Total 190
Table 58 Prevalling Farming Practice of Groundnut
Working Working Working "Labor
item period method input
Land‘preparation beg. Mar. to mid Mar. By hoe 70
Sowing beg. Apr. By stick 30
Weeding 1lst end Apr. By hoe 20
2nd mid May By hoe 20
Harvesting mid June By hand 10
Drying mid July By hand 10
Threashing mid July to end July By hand 10
Total 210
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" Table 5~9 Monthly Distribution of Labour Requirement

(Unit: Man-day)

Upland - Aid

paddy Cassava Hailze Legumes and
Month | (0.62 ha)* | {0.51 ha) [ (0.06 ha) | (0.05 ha) | service | Total
Jan. - - - 6 8
Feb. 24 - i - 6 31
Mar. 4 - - 4 6 14
Apr. - - - 1 6
May - - - 1 6 7
June - - - 3 6 9
July - - - 1 6 7
Aug, 25 B - - 6 39
Sep. 37 16 5 - 6 65
Oct., 19 33 1 - 6 59
Nov. 6 21 2 - 6 35
Dec. 6 19 2 - 6 33

%3

Figures in parentheses show the average cropped area.
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Table 5~11 Average Yield of selected Varieties of Paddy Through
62 Experiments Over four Seasons, 1968/61 - 70

(t/ha)
Variety Wet season Dry season Wet season Dry season
1968/69 1969 1969/70 1970
PB_S 418 60'2 500 6.2
-'8 4'4 5-7 4'9 4-2
C4—63 4.1 505 4.5 5-7
IR 20 - 507 4-7 5.9
Dewi Ratih 4.2 5.5 4.6 6.1
Pelita 1/1 - - - 6.8
" 1/2 - - - 6.6
Sources: CRIA Report on Plant Breeding
Note: Uniform fertilizer application
120 N, 60P;0s5,, 30 K0 (kg/ha)
Table 5-12 Grain Yield and Other Characteristics of Major Improved
Varieties in Indonesia (wet season in 1970 - 71)-
Range at Quality
Average yleld | 14 location Maturity|plant hight | (by Indonesian
Variety (t/ha) (t/ha) {days) {cm) standard)
IR-5 6.53 3.3-9.2 135 113 Poorto Medium
=20 6.04 3.8-8.3 124 98 "
-22 4.9 1.821-7.0 121 89 "
Pelita 1/1 7.1 3.8-10.9 137 126 Good
woT/2 7.1 3.7-10-6 138 114 "
Sources: Breeding rice Varieties for Indonesia (1971)

Department of Agriculture Central Research
Institute for Agriculture, Bogor.

21 Crop suffered bird damage
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Table 5-13- "Paddy Yield by Varieties & Soil Type (1) 1972/1973

: Sumﬁtra-Béraf : :
{Pusanan) (Pd. Pariaman) (Sawahlunto) | Drystalk Paddy
Variety Alluvial Latosol Podozol
(t/ha) (t/ha) (t/ha) (t/ha)
IR 20 3.06 5.15 4,65 6.01
22 2.88 4,51 4.66 6.01
24 2.45 5.25 3.68 4.84
B9c/Md/3/3 2.00 3.46 2.74 3.60
B57¢/Md/10/1 3.13 5.49 3.76 4.94
" /2 3.19 5.63 5.50 7.23
B58b/Mr/105/2 - 6.01 5.40 7.01
B60b/Tk/242/5 2,34 4.96 4,88 6.42
" /10 - 4.23 4.64 6.01
529¢/Md/10/3/6 2.57 5.15 3.65 4.80
" /2 2.75 5.88 2.55 3.35
419£/Pn/1 3.65 5.66 3.43 4,50
Progress Report Pemuliaan Padi No. 10 1972/1973

Central Research Institute for Agriculture in

Bogor - Jan., 1974
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‘Table 5-14 Paddy Yield by Varieties & Soil Types (2): -

Sumatra-Barat Sumatra-Sel | Lampung
(50 Kota) (Pesisir Selatan)| (Musi-Rawa) | (Lampung-Sel)

Andosol Latosol Regosol Alluvial

(t/ha) (t/ha) (t/ha) (t/ha)
Pelita I/1 '7.32 5.13 6.94 5.84
" I/2 7.03 5.06 6.59 5.97
531b/Tk/49/20/Pn/7 7.04 5.00 6.58 6.41
531b/Tk/3/Pn/8 6.55 4.56 6.61 5.81
531b/Tk/8/16/Pn/3 6.47 5.25 5.99 5.38
446b/89/1/3/2/2/1 6.61 4.67 6.08 5.09
446£/89/1/3 6.05 5.13 6.20 5.31
4461£/Dg/29/1 7.35 4,94 6.84 6.03
529£/pg/70/3 7.10 4.81 6.11 5.94
529£/pg/71/2 6.37 4.19 6.46 5.84
Bl49b/106/2/1 6.88 4.94 6.36 5,22
B149b/106/5/2 6.60 4.56 6.83 5.31

Progress Report Pemuliaan Padi No. 10 1972/1973

Central Research Institute for Agriculture in Bogor
- Jan., 1974
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. Table 5-15 The Characteristics of Quality Variefties
' of Soybeans

Variety .Days to - Color of . 1,000 Seed | Average Yield
Maturity Seed Cost. [ Weight (g) (100kg/ha)
No. 16 90 - 100 Black 70 - 80 10 - 15
¥o. 29 S0 - 100 Yellow 70 10 - 15
Ringgit (317) |85 - 95 Yellow 80 10 - 15
Sumbing (452) 75 - 80 Yellow B0 10 - 15
Shakti 80 - 85 Yellow 120 - 160 10 - 15
Economic garden (1289)90 - 95 Yellow 120 13 - 16
Clark 63 (1293) 90 - 95 Yellow 145 12 - 15

Data Source: The Central Research Ianstitute for
Agriculture in Bogor

Table 5-16 Yields of Soybeans at 5 Location in Dry Season
' (Unit: kg/ha)

Location
Variety

1 2 3 4 5 Mean

No. 452 Sumbing 1120 1521 935 1601 1670 1327
871X4179/181/1/0 1198 1032 1247 1579 2123 1436
868X4179/15/1/0 1491 1347 1063 1518 2082 1470
868X4179/177/1/0 1223 1362 924 1437 1660 1321
868X4179/54/1/0 1418 | 1482 985 1375 1845 1422
871X4179/151/1/0 1192 1412 1067 1526 1661 1372
871X4179/30/1/0 1519 1702 999 1663 1852 1547
871X4179/183/1/0 1577 1487 1259 1665 2145 1627
B71X4179/1/1/0 1037 1607 830 1591 1586 1339
871X4179/185/1/0 2217 | 2216 2201 1899 2196 2146

Sources: Staff Meeting, 1 - 2 April, 1971
C.R. I for Agriculture, Bogor

Notes: 1. Tjikeumeuh 3. Djambegede.
2. Modjosari 4. Muneng
5. Genteng.
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Table 5-17

Standard Culftivation Method for Lowland Rice

Days Management Amount of implements
Preparation of norsery
3 Seed selection Salt solution for seed selection
10 & of water + 2 kg of Macl
3 Seed disinfection Benlate-T(200~400x, 6-12 hours)
Hemai (200-400x, 6-12 hours)
2 Seed soaking 24 hours
2 Hastening of germination 36 hours
1 Application fertilizer Urea 1.5 kg/300m2, TSP 1,0 kg/300m2
0 Sowing Acreage 300m2/ha, seed 25 kg/300m2/ha
15 Control of disease and Diazinon 30-50 cc in 1,000 2
insect damage 300-500 2/ 300m?
After transplanting
Preparation of paddy field
Basalt manuring Urea 40 kg/ha, TSP 70 kg/ha
0 Transplanting Spacing 20-25 cm x 20 cm
3-7 seedling/hill, 25 days seedling
10 Weeding (lst) Hand weeding
15 Application of fertilizer Urea 50 kg/ha
30 Weeding (2ud) Hand weeding
45 Control of disease and Sumithion 1 £/ha
insect damage Rabcide 1 2/ha
60 {Panicle initiation period)
63 Application of fertilizer 4
(2nd) Urea 60 kg/ha
70 (Booting period)
73 Control of disease Diazinon 1 2/ha
and insect Rabcide 1 %/ha
80 (Heading period)
110 Harvesting
Note: Maturity Plant Amilosa Yield
days height content (t/ha) Remarks
Variety IR 20 122 99,2 cm 27 4.6% {Sumatora)
Pelita I/1 133 117.3 22 5.8 (Lampung)
Pelita I/2 132 114.2 22 5.5 (Lampung)
531 b/Tk/49
20/Pn/7? 132 109.5 21.5 6.4 {Lampung)

Nursery period 25 days

Data source:

—-110—~
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Table 5-18 Standard Cultivation Method for Soybeans

Days Management Amount of Tmplements
Preparation of field Lime 300 kg/ha
0 Sowing Seed 30 kg/ha, Spacing 60 x 30 cm
15 Application of fertilizer (lst) | Urea 10 kg/ha, TSP 50 kg/ha,
(Potassium Cloride) 30 kg/ha
17 Intertillage and weeding (lst) by hand
25 Control of ingect damage (lst) Spray of sumithion (12/ha)
40 Application of fertilizer (2nd) | Urea 10 kg/ha, (Potassium Cloride
| 20 kg/ha)
45 Intertillage and weeding (2nd) by hand
50 Control of insect damage (2nd) Spray of sumithion 1 2/ha
90 Harvesting
95 Drying
100 Cleaning

Maturity
Variety: Ringgit 85-90 days

. Shaktdi B0-85
No. 1243  80-85

No. 5029  90-100

Color of seed Yield

Yellow 1.5 t/ha

Data source: Agricultural tropilcal Research Center in Japan,

May, 1974

Note: Potassium is now used only by plantation and it
will be long before peasant farmer come to use
it. Hence it 1s excluded from production cost

estimate,
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Table 5-19 - Future Labour Requirement per

Hectare for Main Crops
T “(Unit: Man-day)

L Paddy - - . . L
- “"Farming practice Wet Dry : Green Perennial
geagon | season Soybean _manure crops
Nursery 10 lOi - - -
Land preparation
Clearing fields 5 5 - - -
Plowing 10 13 7 - -
1st harrowing 7 7 10 - -
2nd " (paddling) 5 5 - - -
3rd harrowing 3 3 4 - -
Sowing or Transplanting 35 a5 8 8 -
Manuring 3 3 2 1 2
Plant protection 5 5 3 - 2
Water management’ 5 6 1 1 -
Weeding 20 20 15 - 40
Harvesting 40 43 10 10 40
Drying and clearing 20 22 3 - 11
Transportation 5 5 1 10 -
Others 2 2 1 - 15
Total: 175 185 65 30 110
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Table:5?22;;Crbp;Produdtion Value

"' Unit | Cropped. Total- | Gross
o yleld . area yield " value’
Block (ton/ha) (ha) (tons) (Rp.)
Withoﬁt P:oject |
Upland paddy - 1.4 10.85 1.19 | 89,250
Cassava - 14,0 . 0.70 9.80 58,800
Maize - 0.5 0.05 0.025 800
Groundnut - 0.5 0.05 0.025 5,875
With Project
Lowland paddy
Wet season Whole 4.0 1.25 5.00 375,000
Dry season I 4.4 0.75 3.30 247,500
11 4.4 0.50 2.20 | 165,000
Soybean I1I & IV 1.2 1.00 1.20 82,800
Coffee Whole 0.7 0.25 0.175 35,000
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Table 5-23° Average Farm Budget in Future Coﬁdition

Without Project

With Project

(1) Farm Income

Crop income 106,600 416,000
(Paddy) {53,040) {331,500)
(Dry field crop). (53,560) (49,500)
(Perennial crop) ( - ) (35,000)
Other income 23,400 4,000
Gross Farm Income 130,000 420,000
(2) ©Production Cost
Crop production cost 17,600 151,000
Paddy {12,750) (107,500)
Dry field crop (4,850) (24,500)
Perennial crop ( - ) (19,000)
Other expenses 400 4,000
Gross Production Cost 18,000 155,000
(3) Net Return (1) - (2) 112,000 265,000
(4) Living Expenses
Food consumption 76,000 95,000
Other living expenses 28,700 36,200
Total Living Expenses 104,700 131,200
(5) Taxes 2,300 6,800
{6) Gross Outgo (2) + (4) + (5) 125,000 293,000
(7) Capacity to Pay (1) - (6) 5,000 127,000

Note:
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Paddy of "Without Project" is upland paddy.
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Table 6-1

Result of Comperison

Comparative items Unit Dam site Remarks
A B C
1) Location p. Ajikagungen | Kp. Kumpai | Kp. Pekurun
2) Straight distance !
from KB Km 11,0 14.0 16.0 | KB: Kotabumi
3) Distance along river " 18.7 24.5 27.2
4) Catchment area Km? 362.0 346.0 128.0
Catchment ratio % 11%.4 106.5 100.0
5) Canal length to the
area Km 19.0 24,0 25.7 from railwvay
6) Elevation of river bed| m 23.0 28.0 33.0
7} Dam height (Normal water
in case of N.W.I3 m 26.5 21,5 16.5 level
N.W.Lp 145,00
" N.¥.L2 " - 26.5 21.5 N.¥.L,:50.0m)
B) Dam Length
in came of N.W.L; m 1,500 1,000 500
" N.V.Lz " - 1,250 800
9) Volume of dam body
in case of N.W.L; w3 1,400,000 800,000 400,000
" N.W.Ly " - 1,300,000 650,000
10) Reservoir ares
in case of N.W.L; ha 960 595 270
" N.¥W.Lgy " - 980 400
11) Submerged road
in case of N.¥.Lj m 1,500 150 -
" N.W.Lz " 2,100 250 -
12} Submerged bridge . .
in case of N.¥.1, Plece 2 1 -
" N.W.Lp " 2 1 -
13) Submerged village
in case of N.W.l, place| (Part of Kp. - -
" N.W.Lgy Ajikagungan) - -
14) Ratio of dam body
in cage of N.W.L; % 350.0 200.0 100.0
" " - 200,0 100.0
15} Ratio of canal length | " 73.9 93.4 100.0
16) Total of ratio
in case of N.V¥.Lj % 423.9 293.4 200.0 | 14) + 15)
nONNLy | ¢ - 293.4 200.0 "
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l. Evaporation index

The Modified Penman Equation is expressed as follows.

ne

E=A1-Ird— YEq L
la] 'Y"I"A ------------------------------ ()
ne ne ne -1 )
AH = (H_ -H ) R
ea = ch eo).x x 10 (2)
in which
Eo : the Evaporation Index representing the potential evapo-
transpiration of short-cut grass (mm per day)
ne
Hsh ¢ the net short-~wave radiation (Langleys per day)
HC : the net long-wave radiation (Langleys per day)

eo
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Eq :
L :
A
Y @

the evaporation computed from the aéiodyﬁamic equation
(see below), assuming the surface temperature to be equal
to the air temperature (mm per day)

the latent heat of vaporization (Langleys per mm) ..

the slope of saturated vapour pressure V.
temperature of the air (mm Hg per °C)

a factor, called the psychrometer counstant, which is defin-
ed by Bowen's dimensionless ratio (0.49 mm Hg per °C)

If no radiatlon data are available, the net short-wave radiation can

be calculated by means of the following formula:

in which

asHsh

Hn: = Ash f{r) x oalsh x 10-2 ottt aaete i treaees {3)
s

Ash £(r) = 0.75 (0.29 cosy + 0.52 ¥ x 10°2) vuevnrn.s (4)

the relative duration of bright sunshine

the latitude {degrees)

the theoretical maximum short-wave radiation received
if no atmosphere were present (Langleys per day)

The formula for calculating the net long-wave radiation is:

Hne =

f(Tai)

£(Tdp)

£(m)

£(Tai) x 107 x FQTAP) X F(M) vevevinranecnnnesnanenes (5)

97.0 & Tk" R ()

= 0.47 - 0.077 h[;ga" R 2\

= 0,20+ 0.80 (L — ¥) cevrirnrvniersnnsnasacsnsnssanes (8)
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in'whichﬁ‘

& 3 thé Stefén—Bolingnn Eonstant

Tk : the average daily air temperature at 2 meters above
ground level (degrees Kelvin)
Pz : the average daily staturated vapour pressure at

dew-point temperature of the air at 2 m above
ground level {(mm Hg)

Tai : air temperature (°C)

Eq is calculated by means of the following formula:

= (B]] sa = BU) £(Up)  ceeernuiiiiinns ceveees (9)

£(Up) = 0.35 0.5 + 0.54 Up) vevevnnnns eereaeaen (10)

in which

U : wind velocity at 2 m above ground level {(m/sec)

P:]sa - P2 i the average daily water vapour pressure
deficit of the ailr at 2 m above ground
level (mm Hg)

In the above calculation, the data required in case of no solar

radiation data are as follows.

Tai ! air temperature (°C)

100Pz¥2  relative humidity (%)

Pz¥8]sa
Uy : wind velocity (m/sec)
r : relative duration of sunshine (%)

latitude (° )
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The tables shown in the following are prepared for the caculation,

f(Tai) x lOM2 AL -2 x 102, wa]sa and vy + A are obtained by using

Table 6-4 and air temperature, f£(Tdp) is from Table 6-5 and P
vE(U;) is from Table 6-6 and wind velocity, oalish x 10 is from
Table 6-7, and Ashf(r) and f(m) are obtained by relative duration
of sunshine, table 6-8 and Table 6~9 respectively.

The data required for the calculation and the results are as
follows.

(1) Data required

Latitude : 5° (south)

Table 6-2 Calculation Data for Evaporation Index

100 B}
Month Tal T Us

‘P:a]sa

°C % % m/sec

Jan. 26.6 C 48 81 .69
Feb. 26.8 57 82 0.63
Mar. 27.1 53 82 0.59
Apr. 27.7 53 83 0.58
May 27.3 53 82 0.61
Jun. 26.9 54 80 0.65
Jul. 27.1 70 77 0.79
Aug. 27.2 62 78 0.79
Sep. 26.9 53 79 0.77
Oct. 27.4 56 77 0.77
Nov. 27.3 47 79 0.62
Dec. 27.0 35 81 0.60
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(2) Calculation results“

\ Tabl? 6-3 ‘Calculat?on of Eyaporatic? Index ‘ ‘
Month f_({ggx' BL7%x10% | P7%1sa | y - A [ PO* | £(1dp) [P¥%)sa-P)"
Jan. 9.15 2.64 26.18 | 2.03 21.21 0.115 4.97
Feb.| 9.18 | 2.67 26.46 | 2.04 | 21.70 | o0.111 | 4.76
Mar.| 9.20| 2.71 26,90 | 2.07 | 22.06 | 0.108 | 4.84
Apr. 9.29 | 2.81 27.85 | 2.11 | 23.16 | 0.100 | 4.69
May | 9.24 | 2.74 27.21 | 2.08 | 22.31 | 0.106 | 4.90
Jun. 9.19 | 2.69 26.60 | 2.05 | 21.28 | o0.114 | 5.32
Jul. 9.21 | 2.71 26.90 | 2.07 | 20.70 | o0.120 | 6.19
Aug. 9,22 | 2.73 27.05 | 2.08 | 21.10 | o0.116 | 5.95
Sep. 9.19 | 2.69 26.60 | 2.05 | 21,01 | 0.116 | 5.59
Oct. 9,25 2.76 27.37 | 2.09 21.07 0.116 6.30
Nov.| 9.24| 2.74 27.21 | 2.08 | 21.50 | 0.113 | 5,71
Dec.|] 9.20| 2.70 26.74 | 2.06 | 21.66 | 0.111 | 5.08

oaHsh ne m =

Month rf(U2) | rEq x10~2 Ashxf (r) H 8 (1-v) £ (m)
Jan. | 0.150 | 0.75 8.97 | 0.403 | 3.61 | 4.16 0.58
Feb. | 0.145 | 0.69 9.08 | 0.438 | 3.98 | 3.44 0.66
Mar. | 0.141 | 0.68 8.91 | 0.423 | 3.77 | 3.76 0.62
Apr. | 0.140 | 0.66 8.42 | 0.423 | 3.56 | 3.76 0.62
May 0.143 | 0.70 7.81 | 0.423 | 3.30 | 3.76 0.62
Jun. | 0.147 | 0.78 7.45 | 0.427 | 3.18 | 3.68 0.63
Jul. | - 0.159 | 0.98 7.56 | 0.489 [ 3.70 | 2.40 0.76
Aug. 0.159 | 0.95 g8.08 | 0.458 | 3.70 | 3.04 0.70
Sep. | 0.157 | 0.88 8.64 | 0.428 | 3.70| 3.76 0.62
Oct. | 0.157 | 0.99 8.95 | 0.434 | 3.88 | 3.52 0.65
Nov. 0.144 | 0.82 8.94 | 0.399 | 3.57 | 4.24 0.58
Dec. | 0.142 | 0.72 8.89 | 0.368 | 3.27 | 4.88 0.51
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vontn | 135 | WigenlS| awne | gpe | | F
' ra mm/day | mm/month
Jan. 0.61 3.00 7.92 8.67 4,27 132.4
Feb. 0.67 3.31 8.84 9.53 4,67 130.8
Mar. 0.62 3.15 8.54 9,22 4,45 138.0
Apr. 0.58 2.98 8.37 9.03 4,30 129.0
May 0.61 2.69 7.37 8.07 3.88 120.3
Jan. 0.66 2.52 6.78 7.56 3.69 110.7
Jul. 0.84 2.86 7.75 8.73 4.22 130.8
Aug. 0.75 2.95 8.05 9.00 4.33 134.2
Sep. 0.66 3.04 8,18 9,06 4,42 132.6
Oct. G.70 3.18 8.78 9,77 4,67 144.8
Nov. 0.61 2.96 8.11 8.93 4,29 128.7
| Dec. 0.52 2.75 7.43 8.15 3.96 122.8
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Table 6-4a

Tai for 20°- 249

£(T,5) x 1072

AL~L x 102
wa
Py ] sa
Y+ A
o .0 .1 .2 3 .4 .5 .6 7 .8 .9
8.37 | 8.38 | 8.40 | 8.41 | 8.42| 8.43 | 8.44 | 8.46| 8.47 | 8.48
o | 1-84| 1.86| 1.87 | 1.88 | 1.80| 1.90 | 1.00| 1.92] 1.93 | 1.94
17.53 | 17.64 | 17.75 |[17.86 |17.97 | 18.08 [18.20 | 18.31 | 18.43 |18.54
1.58 ] 1.58 | 1.59| 1.60] 1.60| 1.61 | 1.61| 1.62| 1.63 | 1.63
8.49 | 8.50 | 8.51 | 8.52 | 8.53| 8.54 | 8.56 | 8.57| 8.58 | 8.59
o | 1-96| 1.97| 1.98 | 1.99 | 2.00| 2.01 | 2.02| 2.04| 2.05 | 2.06
18.65 | 18.77 |18.88 [19.00 |19.11 [19.23 {19.35 | 19.46 | 19.58 |19.70
1.64 | 1.65| 1.65| 1.66 | 1.66| 1.67 | 1.68| 1.68| 1.69 | 1.70
8.60 | 8.61 | 8.62 | 8.63 | 8.64 | 8.65 | 8.67| 8.68 | 8.69 | 8.71
o | 2.07| 2.08 | 2.09 | z.10| 2.11| 2.12 | 2.14 | 2.5 2.16 | 2.17
19.82 |19.94 |20.06 |20.19 [20.31 | 20.43 [20.58 | 20.69 | 20.80 {20.93
1.70| 1.7 | 1.72 ] 1.72 | 1.73| 1.74 | 1.74| 1.75] 1.75 | 1.76
8.72| 8.73| 8.74 | 8.76 | 8.77| 8.78 | 8.79| 8.81| 8.82 | 8.83
a3 | 218 [ 2.19| 2.21 | 2.22 | 2.23| 2.24 | 2.26| 2.27| 2.28 | 2.29
21.05 [21.19 |21.32 |21.45 |21.58 | 21.71 |21.84 { 21.97 | 22.10 |22.23
1.77 | 1.78 | 1.78 | 1.79 | 1.80| 1.80 | 1.81| 1.82] 1.82 | 1.83
8.84 | 8.85| 8.86 | 8.88 | 8,89 8.90 | 8.91| 8.93| 8.94 | 8.95
g | 2.30| 232 2,33 | 2.34 | 2.36| 2.37 | 2.38| 2.40] 2.41 | 2.42
22.37 | 22.50 |22.63 |22 76 [22.91 [ 23.05 {23.19 | 23.31 | 23.45 [23.60
1.83| 1.84 | 1.85 | 1.86 | 1.87| 1.87 | 1.88| 1.89| 1.80 | 1.90
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- Table 6-4b Tai for 25% - 30°C
£(Ty;) x 1072
aL~l x 102
pva sa
z ]
Yy+a

T .0 .1 .2 .3 .4 .5 .6 7 .8 .9
.96 | 8.97| 8.98| 9.00} 9.001{ 9.02| 9.03| 9.05| 9.06 | 9.07

a5 | 2.43 | 2.45 .46 | 2 47} 2.49{ 2 50| 2.51| 2.52| 2.54 | 2.55
23,75 123,90 [ 24.03 [ 24.20 | 24.35 | 24.49 |24.64 | 24.79 | 24.94 |25.08
1.91 | 1.92| 1.92| 1.93] t.94{ 1.95| 1.95| 1.96| 1.97 | 1.98
9.08| 9.09| 9.10| 9.12| 9.13| 9.14 | 9.15| 9.17{ 9.18 | 9.19
o | 2+56| 2.57 ) 2.59| 2.60| 2.62| 2.63| 2.64| 2.66| 2.67 | 2.69
25.31 [ 25.45 | 25.60 | 25.74 | 25.89 | 26.03 [26.18 | 26.32 | 26.46 [26.60

1.98| 1.99| 2.00| 2.01| 2.00| 2.02| 2.03| 2.04| 2.04 | 2.05

9.20 | 9.21| 9.22| 9.24| 9.25| 9.26 | 9.27| 9.29| 9.30| 9.31
a7 | 270 2701 2.73| 2.74| 2.76| 2.78 | 2.79| 2.81| 2.82| 2.84
26.74 [ 26.90 | 27.05 { 27.21 | 27.37 | 27.53 {27.69 | 27.85 | 28.10 |28.16
2,06 | 2,07 2.08| 2.08| 2.09] 2.09| 2.10} 2.11] 2.12] 2.13
9.32 9.33| 9.35| 9.36| 9.37| 9.39| 9.40| 9.41| 9.43 | 9.44
og | 2:86| 2.87 ) 2.88| 2.90| 2.91| 2.92| 2.94] 2.95| 2.96 | 2.98
28.32 [ 28.49 | 28.66 | 28.83 | 29.00 | 29.17 |29.34 | 29.51 | 29.68 |29.85
2,14 | 215| 2.16| 2.17| 2.18| 2.18 | 2.19| 2.20| 2.21 | 2.22
45| 9.46 | 9.47| 9.49| 9.50| 9.51 .52 9.54| 9,55 | 9.56
59 .99 .01 | 3.02| 3.04| 3.05| 3.07 .08 3.10| 3.11 | 3.13
30.03 { 30.20 | 30.38 | 30.56 | 30.74 | 30.92 | 31.10 | 31.28 | 31.46 |31.64

2,23 | 2.24| 2.25 .25 | 2.26 | 2.27 281 2,29 2.30 | 2.31
5T 9.58| 9.60| 9.61| 9.62| 9.64 | 9.65| 9.66] 9.68 | 9.69
30 14 | 3.16 | 3.18( 3.19] 3.21| 3.23 24| 3.26| 3.28 | 3.29
31.82 32,00 | 32,19 | 32,38 | 32.57 | 32.76 {32.95 | 33.14 | 33.33 [33.52
2.32| 2,33 2.34| 2.35| 2.36| 2.37| 2,38 2.38| 2.39 | 2.40
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Table 6-5 Tdp

f(po)
P:& (N.B. : in mm Hg) .
Tap .0 .1 .2 .3 4 .5 .6 .7 .8 9
15 | ©0-195] 0.194].0.194| 0.193| 0.192| 0.191] 0.190| 0.189| 0.188] 0.187
12,78 |12.86 [12.95 [13.03 |13.11 [13.20 !13.28 [13.37 [13.45 |13.54
16 | ©0-186] 0.185| 0.184| 0.183| 0.182 0.181| 0.180| 0.179( 0.178|- 0,177
13,63 [13.71 13.80 |13.90 (13.99 [14.08 [14.17 [14.26 [14.35 [14.44.
17 | ©-176[ 0.175] 0.175| 0.174] 0.173] 0.172| 0.171| 0.170| 0.169| 0.168
14.53 [14.62 (14,71 |14.80 {14.90 {14.99 15.09 |15.17 [15.27 [15.38
18 0.167] 0.166 0)165A 0.164f 0.163| 0.162| 0.161]| 0.160| 0.159| 0.158
15.46 [15.56 [15.66 [15.76 [15.86 |15.96 [16.06 [16.16 |16.26 |16.36
19 | ©-157| 0.156] 0.156| 0.155| 0.154| 0.153| 0.152} 0.151| 0.150| 0.149
16.46 |16.57 [16.68 [16.79 [16.90 [17.00 |17.10 |17.21 [17.32 |17.43
20 0.148| 0.147{ 0.146] 0.145| 0.144| 0.143} 0.142| 0.141| 0.140| 0.135
17.53 |[17.64 |17.75 [17.86 [17.97 [18.08 [18.20 |18.31 [18.43 |18.54
01 0.137} 0.136| 0.135| 0.134 '0;133 0.1321 0.131| 0.130| 0.129| 0.128
18.65 [18.77 [18.88 [19.00 [19.11 {19.23 [19.35 [19.46 [19.58 |19.,70
0.127] 0.126| 0.125| 0.124| 0.123] 0.122| 0.121| 0.120| 0.119]| 0.117
22 | 19.82 |19.94 |20.06 |20.19 |20.31 [20.43 |20.58 |20.69 |20.80 |20.93
23 0.116| 0.115| 0.114| 0.113]| 0.112} ©.111| 0.110| 0.109| 0.108| 0.107
21.05 |21.19 |(21.32 21.45 21.58 (21.71 |21.84 {21.97 {22.10 122.23
24 0.106| 0.105| 0.104( 0.103] 0.102| 0.101| ©.100| 0.099| 0.097| 0.096
22.37 |22.50 [22.63 {22.76 |22.91 [23.05 [23.19 [23.31 |23.45 [23.60
25 | 0.095| 0.094| 0.093 0.092| 0.091] 0.090 0.089| 0.088] 0.087| 0.086
23.75 [23.90 [24.03 [24.20 [24.35 |24.49 |24.64 |24.79 (24.94 [25.08
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Table 6-6 y x £ (U,) = 0,49 x 0,35 (0,5 + 0,54 Uy)

U, .0 .1 2 .3 4 .5 .6 7 .8 .9

0 0.086] 0.095 | 0.104 | 0.114 | 0.123 | 0.132| 0.142| 0.151 | 0.160| 0.169
1 0.178 | 0.187 | 0,197 | 0.206 | 0.215 | 0.225 | 0.234 | 0.244 | 0.253| 0.262
2 0.271 | 0,280 0.290| 0.299 | 0.308 | 0.318 | 0.327| 0.337 | 0.346] 0,355
3 0.364 | 0.373 | 0.382] 0,392 | 0.401 | 0.410| 0.420| 0.429 | 0.438| 0.447
4 0.456 | 0,465 | 0.475 | 0.484 | 0.493 | 0.503 | 0.512| 0.522 | 0.531 | 0.540
5 0.549 | 0.558 | 0.568 | 0.577 | 0.586 | 0.596 | 0.605 | 0.614 | 0.624 | 0.633
6 0.642| 0.651 | 0.660] 0.670 | 0.679 | 0.688 | 0.698 | 0,707 | 0.716 | 0.725
7 0.734| 0.743 | 0.752| 0.762 | 0.771 | 0.780| 0.790 | 0.799 | 0.808 | 0.817
8 0.826| 0.835 | 0.845 | 0.854 | 0.863 | 0.873| 0.882| 0.891 [ 0.901 | 0.910
9 0.919| 0.928 | 0.938 | 0.947 | 0.956 | 0.966 | 0.975 | 0.984 | 0.994 | 1.003
10 1.012| 1,021 {1.031{ 1.040( 1.049 | 1.059| 1.068 | 1.077 | 1.087| 1.096

It U2 , the wind

W =] 3w b W N~ O

=
o

N

un

velocity at 2 m, is not known, U, can be derived from:

U, = (%J%&: U, = £(z) x U,
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£ (z)

1,22

1,205
1,00

0,994
0,906
0,877
0,854

0,8

36

0,820
0,807
0,795




uaHsh X 10"2

Table 6-T.
t?;ude Jan, Feb. March! Apr. May June -| July | Aug, Sept.| Oect. Nov. Dec.
o 8.59 | 8.87 8.93 B.67 | 8.23 | 7.95 | 8.03 8.41 8.77 8.82 8.62 8.46
1 [B.66 | B.92 | 8.93 |8.62.| 8.15 | 7.85 | 7.94 | 8.34 | 8.74 | 8.85 | 8.68 | 8.55
2 8,74 | 8,96 | 8,92 | 8.57 | 8.06 | 7T.75 | 7.85 8,27 | 8,71} 8.88 | 8.75 8.63
3 8.82 9.00 8.92 8.52 | 7.98 7.65 T.75 8.21 B.69 | 8.91 8.81 8.72
4 8.89 | 9.04 8.91 8.47 | 7.89 | 7.55 | 7.66 | 8.14 | 8.67 | 8.93 8§.88 | 8.80
5 8.97 | 9.08 | B.91 8.42 | 7.81 7.45 | 7.56 | 8,08 | 8.64 | B.95 8,94 | 8,89
6 9.04 9.12 8.91 8.37 | 7.72 | 7.35 | 7.47 | B.O1 8.62 | 8.97 | 9.01 8.97
7 |{9.12| 9.16 [ 8,90 | 8.32| 7.64 | 7.25 | 7.37 [ 7.95 | 8.59 | 8.99 | 9.08 | 9.06
8 9.19 9.20 | 8.90 8.27 | 7.55 T.15 T.28 7.88 8.57 9.01 9.14 9.14
9 9.27 9.24 8.90 §.22 T.47 7.05 7.18 7.81 8.54 9.03 9.21 9.23
10 9.35 9.28 8.89 8.17 { 7.38 6.95 7.09 | 7.74 8.51 9.06 9.27 9.32
N
Table 6~8: a  x f (r) = 0,75 [0,29 cos degrees gr + 0,52 r x 102}
Degrees r
gr ) 10 20 a0 40 50 60 70 80 90 100
90 0 0.039 1] 0.0781 0,117 | 0.156 | 0.195 0.234 0.273 | 0.312| 0.351} 0.390
80 0.019| 0.058 | 0.097 | 0.136 ] 0.175 | 0.214 | 0.253 | 0.292 | 0.331| 0.370 | 0.409
70 0.074 | ¢.113 | 0.152 | 0.191 | 0.230 | 0.269 | 0,308 | 0.347 | 0.386| 0.425 | 0.464
60 0.120| 0.159 | 0.198 | 0.237 | 0.276 | 0.315 | 0.354 0.393 | 0.432| 0.471 | 0.510
50 ©.140| 0.179| 0,218 { 0.257 | 0.296 | 0.335 | 0.374 { 0.413 | 0.452] 0.491 | 0.530
40 0.167| 0.206 | 0.245{ 0.284 | 0,323 | 0.362 | 0.401 | 0.440 | 0.479} 0.518 | 0.557
30 0.188 ] 0.227| 0.266 | 0.305 ] 0.344 | 0.383 [ 0.422 | 0.461 | 0.500] 0.539 | 0.578
20 0.2041 0,243 | 0,282 | 0.321 | 0,360 | 0.399 | 0.438 | 0.477 | 0.516] 0.555 | 0.594
10 0.21470.253 0,292 0,331 | 0.370 | 0.409 | 0.448 | 0,487 | 0.526| 0.565 | 0.604
6 0.2161 0.255 ( 0.294 | 0.333 | 0.372 | 0.411 |0.450 [ 0.489 | 0.528| 0.567 | 0.606
0.218 ] 0.257 | 0.296 | 0.335 | 0.374 | 0.413 {0.452 } 0.491 | 0.530| 0.569 ] 0,608
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Table 6-9 f£(m) = 0,20 + 0.80 (1 - r)

With m ¥ith m
in octas £ (m) in tenths .f (m)
0 1 0 1
1 0.9 1 0.92
2 0.8 2 0.84
3 0.7 3 0.76
4 0.6 4 0.68
5 0.5 3 0.60
6 0.4 6 0.52
7 0.3 7 .44
8 0.2 8 0.36
9 - 0.28
10 0.20
O (kY 5
1Y FAYTREPTHAMOEDRATEENMCHE> TROMS 22 LEbh 3,
2R EHMo 1 0 208K fEtfi#e ¢ 108
" 20 % " ” 1.1 8
n 30 % " 1.2 7
" 40 % y ” .37
¥ 50 & # " .40
# 60 % " # 1.3 3
” 70 % ” " 1.2 3
¥ B0 % # ” 1.1 3
" 90 % " # .02
# 10 o. % n " ¢9 2

ERTRGEH 2 BME, 2AZRBEZV, KEEREHME 13 5 AC LABREOEY
H#ERTo
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Crop consumptive use factor

1.3

1.2

1.1

0.9

/]
15 30 45 60 7 90 105 120
Growing days
Fig. 6-1

Crop factor curve of the modified penman method
for paddy of 135 days growing season.
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6~3-3 HYHME |
A SEMED 4 7T EMICRE= 57 s HOAMRIDROAL/ 5 REOARME (Rm) &b
ROMCHMTR (Reo) 2HEET S
Re=07%XRm (m “month)}

HAKRAIROBAD T 2,

Month Rm Re
Jan, 252 mm 176.4 mm
Feb. 190 133.0
Mar, 236 165.2
Apr. 156 109.2
May 115 80.5
Jun. 54 37.8
Jul. 42 29.4
Aug. 32 22.4
Sep. 36 25,2
Oct. 69 48.3
Nov. 126 B8.2
Dec, 225 157.5
Total 1,533 1,073.1

6—3—4 REM FHBMHHAKR, USHEHKRET $KEE

WBLEERHICLZ L, 1 PRy T tREromMEErn—RBICHFEHBINTWS,
1. BE® fiFE T 25m

BE | 30m
2. FHAMGEAKE : 150m/month
L& & Bkt : 5 0 m
3. Hkiix
R BRL K B T 209

IR, BBAKBEOMH: 209
HoTRKMEHHEIL 0.6 4 L% 2,
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Table 6-10

-Avérage divefsion'réQdiféméntﬁhhd

total diversion discharge per ha.

—

Crppping_pattern

Month A1l Al2 . Al3 Al4
) A B A B A B A B
%/s/ha| m3/ha | 2/8/ha| m3/ha | 2/S/ha|’ wd/ha | 2/S/ha| m3/ha
Nov. |0.023 | . 59.6 | 0.008 20.7 | 0.002 5.2
Dec. 0.399. | 1,068.7 | 0.288 771.4 | 0.187 '500.9 [0.111 297.3
Jan. 0.831 | 2,225.8 | 0.798 | 2,137.4 | 0.758 | 2,030.2 |0.682 |1,826.7
Feb. 0.849 | 2,053.9 | 0.926 | 2,216.0}0.990 | 2,395.0 |1.048 |2,535.3
Mar. 0.520 | 1,392.8 | 0.543 | 1,454.4 | 0,558 | 1,494.5 [0.581 |1,556.2
Apr. 0.471 | 1,220.8 | 0.547 | 1,417.8 | 0.605 | 1,568.2 |0.693 |1,796.3
Hay { 0.125 334.8 | 0.195 552,3 | 0.259 693.7 | 0.347 929.4
, 0.628 420.5 | 0.353 236.4 | 0,185 123.9 | 0.084 56.2
Sun. { 0.003 7.8 | 0.011 28.5 | 0.028 72.6
1,786 | 1,157.3|1.937 | 1,255.2|1.933 | 1,252.6 |1.765 |1,143.7
Jul, 1.424 953,5 | 1.416 948.2 | 1,433 959.5 | 1.509 |1,010.4
Aug. 1.403 939.4 | 1.434 960.2 | 1.463 979.6 | 1.479 990. 3
Sep. 0.890 576.7 | 1.044 676.5 | 1.176 762.0 | 1.271 823.6
Oct. 0.011 7.4 | 0.052 34.8 | 0.135 90.4 | 0.261 174.8
Nov.
Total 12,411.2 12,689.1 12,884, 2 13,212.8
Wet season 8,356.4 8,577.8 8,716.2 9,013.8
Dry season 4,054.8 4,111.3 4,168.0 4,199.0
Remarks; (1) The area in dry season : 25%

. {2) A : Average diverson requirement per ha.

{3) B:

Diversion discharge required per ha.
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Table 611 Average diversion requirement and
-total diversion discharge per ha.

Cropping pattern
Month A2l A22 A23 A24
A B A B A B A B

£/8/mna| m3/nha |&/S/ha| m3/ha |2/S/ha| =3/ha |%/S/ha| m3/ha
Nov. 0.032 829 0.011 28.5 [0.002 5.2
Dec. 0.650 | 1,741.0| 0.461 | 1,234.7 [0.293 784.8 {0.016 42.9
Jan. 0.831 | 2,225.80.933 | 2,498.9 |1.000 | 2,499.9 |1.008 2,699.8
Feb. 0.757 1,831.3(0.768 | 1,857.9 (0.788 | 1,906.3 | 0.829 2,005.5
Mar. 0.471 1,261.5 0.505 | 1,352.6 [0.533 | 1,427.6 ]0.559 | 1,497.2
Apr. 0.322 824.6 | 0.414 | 1,073.1 |0.504 | 1,306.4 |0.583 1,511.1
May 0.012 32,1} 0.031 83.0 {0.067 179.5 | 0.123 329.4

0.734 491.5 | 0.439 294.0 | 0.239 160.0 | 0.109 73.0
Jun, 1.730 { 1,121.0)1.885 | 1,221.5.}11.909{ 1,237.0 |1.841 | 1,193.0
Jul, 1.426 954.8 | 1,419 950.2 | 1.443 966.2 | 1.478 989.7
Aug, 1.395 934.1 | 1.424 953.5 | 1.455 974.3 | 1.473 986.3
Sep. 0.819 530.7 ] 0.97¢6 632.4 |1.136 736.1 | 1.251 810.6
Oct. 0.011 7.4 ] 0.041 27.5 [ 0.104 69.6 | 0.209 139.9
Nov. '
Total 12,038.7 12,207.8 12,252.9 12,278.4
Wet season 7,999.2 8,128.7 8,109.7 8,085.9
Dry season 4,039.5 4,079.1 4,143.2 4,192.5

Remarks, (1) The area in dry season : 25%

(2) A :
{3) B:

Average diversion requirement per ha.

Diversion discharge reqhired per ha.
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Table 6—12 Average diversion requirement and

" “total diversion discharge per ha.

Cropping pattern

Month B11 B12 B2l B22 -
A B A B A B A B

8/8/vr | m3/ha | #/S/br | wd/ha | &/S/hr| wd/ha | £/S/hr | w3/ha
Nov - 0.017 44,1 | 0.006 15.6 | 0.023 59.6 | 0.008 20.7
Dec. | 0.275 736.6 | 0.147 393.7 | 0.397 | 1,063.3 | 0.256 685.7
Jan. | 0.757 | 2,027.5 | 0.705 | 1,888.3 | 0.893 | 2,391.8 |0.927 | 2,482.9
Feb. |0.935 | 2,262.0 | 0.988 | 2,390.2 | 0.792 | 1,916.0 |o0.824 | 1,993.4
Mar. | 0.544 | 1,457.0 { 0.567 | 1,518.6 | 0.503 | 1,347.2 | 0.532 | 1,424.9
Apr. | 0.531 | 1,376.4 | 0.598 | 1,550.0 | 0.398 | 1,031.6 | 0.480 | 1,244.2
May 0.198 530.3 | 0.287 768.7 | 0.039 104.5 | 0.104 278.6

0.227 152.0 | 0.101 67.6 | 0.212 142.0 | 0.091 60.9
sun. J| 0-009 23.3 | 0.020 51.8

1.916 | 1,241.6 | 1.814 | 1,175.5 | 1.952 | 1,264.9 | 1.840 | 1,192.3
Jul. | 1.441 964.9 | 1.484 993.7 | 1.425 954.2 11,478 989.7
Aug., | 1.454 973.6 | 1.481 991.7 | 1.456 974.9 | 1.479 990.3
Sep. 1.158 750.4 | 1.271 823.6 { 1.172 759.5 | 1.275 826.2
Oct. | 0.117 78.3 | 0.235 157.3 | 0.109 73.0 | 0.227 152.0
Nov.
Total 12,418.0 12,786.3 12,082.5 12,341.8
Wet season 8,257.2 8,576.9 7,914.0 8,130.4
Dry season 4,160.8 4,209.4 4,168.5 4,211.4

Remarks, (1) The area in dry season : 25%

(2) A :

(3

Average diversion requirement per ha.

—141—
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Table 6-13

Average diversion requirement and

total diversion discharge per ha.

Cropping pattern
Month c1l Ccl2 Cc13
' A B A B A B

/5/ha m3/ha 4/5/ha m3/ha L/5/ha m3/ha
Nov. 0.018 46.7 0.007 18.1 .0.002 5.2
Dec. 0.285 763.3 0.197 527.6 0.125 334.8
Jan. 0.829 2,220.4 | 0.746 1,998.1 [ 0.705 1,888.3
Feb. 0.796 1,925.7 | 0.960 2,322,4 | 0.925 2,237.8
Mar 0.540 1,446.3 | 0.560 1,499.9 | 0.577 1,545.4
Apr. 0.503 1,303.8 | 0.570 1,477.4 | 0.631 1,635.6
May { 0.157 420,5 | 0.220 589.2 | 0.282 755.3

0.094 62.9 | 0.034 22.8 | 0.040 26.8
Jun. { 0.002 5.2 0.009 23.3 0.023 59.6

1.881 1,218.9 1.584 1,026.4 1.209 783.4
Jul. | 1.469 983.6 | 1.582 | 1,059.3 | 1.741 | 1,165.8
Aug. 1.475 987.7 1.494 1,000.4 1.504 | 1,007.1
Sep. 1.263 818.4 | 1.325 858.6 | 1.371 B88.4
Oct. 0.214 143.3 0.371 248.4 0.557 373.0
Nov,
Total 12,346.7 12,671.9 12,706.5
Wet season 8,131.9 8,456.0 8,462.0
Dry season 4,214.8 4,215.9 4,244.5

Remarks, (1) The area in dry season : 25%

(2) A : Average diversion requirement per ha.

(3) B : Diversion discharge required per ha.

—142~




Average diversion requirement and

Table 6~14
‘ : total diversion discharge per ha.
Cropping pattern
Month c21 c22 €23
A B A B A- B

g/s/mr | wi/ha | e/s/he | wd/ne | w/s/me | m3/ha
Nov. 0.025 64.8 | 0.009 -~ 23.3 | 0.002 5.2
Dec., 0.426 1,141.0 | 0.296 792.8 | 0.188 503.5
Jan., 0.887 2,375.7 | 0,909 | 2,434.7 | 0.878 2,351.6
Feb. |[0.792 | 1,916.0 | 0.753 | 1,82L.7 | 0.786 | 1,901.5
Mar. 0.503 1,347.2 0.534 1,430.3 0.559 1,497.2
Apr., 0.394 1,021.2 | 0.471 1,220.8 | 0.547 1,417.8
May { 0.056 150.0 | 0.100 267.8 0.147 393.7

0.125 83.7 0.043 28.8 0.040 26.8
Jun. 1.973 1,278.5 1.753 1,135.9 1.396 904.6
Jul. 1.431 958.2 1.517 1,015.8 1.656 1,108.9
Aug. 1.469 983.6 1.484 993.7 1.508 1,009.8
Sep. | 1.242 | 804.8 | 1,311| 849.5 | 1.358 880.0
Oct., 0.151 101.1 | 0.294 196.9 | 0.475 318.1
Nov,
Total 12,225.8 12,212.0 12,318.7
Wet season 8,015.9 7,991. 4 8,070.5
Dry season 4,209.9 4,220.6 4,248.2

Remarks, (1) The area in dry season : 25%

(2) A :
(3) B :

Average diversion requirement per ha.

Diversion discharge required per ha.
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6—~3—6 MHKHE
BEAZHTEEMEERCER AR 2 RBICR T, 2472 v 2 Mol xR aan
#$6—-16, 17, 18R] 9KFRT,s

Table 6-15 Cropping pattern and unit diversion requirement

Ttem Nov.| Dec.| Jan.| Feb.| Mar.{ Apr.| May | Jun.| Jul.| Aug.| Sep.| Oct.

Pattern 1. N

Type 1 g"-;:f-\\‘ 1.25 o R Tos
5 17 .25 7N 0.50
3 ] 1.25 :::\\—"}' -

- -

4 g-':‘--..,-_\\ 1.25 \\

Diversion

Requirement

Type 1 0.067)0.641|0.822(0.775|0.453{0.278/0.152|1.897{1.461|1.469(1.222|0.169
2 0.006|0.350|0.977 (0.758|0.519(0.433|0.091|1.856|1.480|1.484 |{1,325|0.281
3 0.119|0.909 |0.520|0.575|0.586(0.185
4 0.029|0.607 (1.129{0.615|0.715|0.366|0.009

Average 0.018(0.285(0.829 |0.796(0.540(0.503(0.094|1.881|1.469|1.475 [1.263|0.214

(%/sec/ha)

6§ -4 JKRFTETOA
MPABAERMELTNEN20000ha L 25000ha ELARAGOT VaxakKREHERK

Rk, #6-20, 6-210ib THDHEHKELEMAAD T EOMNFRRIE 6 — 8 ITF
To

BPAB VT 8 2 7O FEHMRERBCES L & \wicd, KB FFER A MR NG00 A
EXAMMEORMICRZOR Vo, 86— 22 RURG6 -0 KCEY r » 2O MEXETH & 0
KA BEBIC B > 2 B KBS FH AR K MM O A HA R R To $72K6 -2 3 R 6 — 2 4 CBRR
KESWTH BT HERR R KL S IR 2 R 3o
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Gross irrigation

Fig. 6- Dia £ Distributi Syst
ig 9 iagram o 8 ution System aren 25,000 ha
Net irrigation '
. . area 20,000 ha
Right 20,000 h%R 16.565m®*/g Left '
m’/s 1 m3 /s qmax, =
otn
mS/s 312 = m2/8
3.857 3,416 ha a NT @ 40 ha| 0.045
A | ey
oy
s} <+
m- /g, | Al3 ~ m>/8
0.072 64 ha| F uQT&Eg 53 ha| 0.060
Sy
37 Sla I - 375
m- /s m
0.322 285 ha E o%TQ§ 166 0,187
alege |
3 ﬂfl‘sa A /5
m-/s. m
0.043/ 38 hal ] NT PN=) - 84 ha| 0.095
o | Nd
L0 w%
ITaY o
m3/8, - -6 ~ m3/s
0.246/ 218 ha oY a n 1,115 ha| 1.259
A e NA
il Tt
m2/s ST A
0.393 348 ha o ;-F " o
A S~
" F’\E U':
™
m- /g H,LS o m3/s
1.563 1,384 ha = gT p— 300 ha| 0.339
RN
SERCIE
m3/s. = m3 /8
0.277 245 ha —_Y 0 o 337 ha| 0.380
Rb
::I ‘“E .
10 S mi/s
T 491 ha| 0.554
SN~ oy
QA
— o
m3 /s "‘J\ll —~ 02 /s
0.639/ 566 ha o @T ) 142 ha| 0.160
Al ~an
e
= |128 o
= 3/8
o o 2,035 he| 2.208
55158
NG R
m3/s @ 113 ®
4,420 3,916 ha FEY G
“ay 2O
m>/s. et
1.003 888 ha 30 «
~\0
~ ]l o
"r..J\ 29
m3 M 15 = . m2/s
0.307/S 272 ha ng . 162 ha| 0.183
oy g o
=) <
3 ~1l6 ™ 3/s
2.505/8 2,216 ha s 827 ha| 0.9%4
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Table 6.22 Calculation of Peak Discharge
Net irrigation area 20,000 ha
Irrigable | Require- | Diversion Canal Require- | Diveraion Cenal
No. Area mant Requirement) Discharge| ment Requiremont | Discharge Remarks
ha /8/ha m3/§ n?/s 2/8/Hn m/s m3/s
B.Rm.1 . 60 0.520 0.607 0.036 16,565° + Peak discharge
332 " n 0.202
2| 3,416 - " " 2.074 16.327°
40 " " 0,024
3 64 " " 0.039 14.229°
53 " n 0,032
4 <285 " " 0.173 14.158°
166 n " 0.101 .
3 38 " n 0.023 13.884°
84 " " 0.051
6 218 " " 0.132 13.810°
(288) " " 0.175
(827) 0.738 0.822 0.678
T 348 " 0.264 12,648 " 0.286 12,825°
8 {1,384 " 1.049 12,384 " 1.138 12.539°
300 " 0.227 " 0.247
9 245 " 0.186 11.108 " 0.201 11.154°
37 " 0.25% " 0.277
10 491 " 0.372 10,667 " 0.404 10.676°
1] 566 " 0.429 10.295 " 0.465 10.272
142 " 0.108 " 0.117
12 (320) " 0.243 9.758 " 0.263 9.690
{1,715) 0.775 1.329 0.909 1,559
13 ({3,289) " 2.549 8.186 " 2.990 7.868
A627) 1.129 0.708 0.977 0.6123
14 888 " 1.003 4,929 " 0,868
15 272 " 0.307 3.926 " 0.266
162 " 0.183 " 0.158
16 | 2,216 " 2.502 3.436 " 2.165
8z7 " 0.934 " 0.808
Total [20,000 ha
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Design standard

b/d

Remarks

mé/s m/s

0 - 0.15 0.25 1.0 1.0 | 40.0
0.15 - 0.30 0.30 " " "
0.30 - 0.40 0.35 " 1.5 "
0.40 - 0.50 0.40 " " "
0.50 - 0.75 0.45 " 2.0 "
0.75 - 1.50 0.50 " " "
1,50 ~ 3.00 " " 2.5 "
3.00 - 4,50 " 1.5 3.0 "
4.50 - 6.00 0.55 " 3.5 "
6.00 - 7.50 " " 4.0 "

7.50 - 9.00 " " 4.5 42,5
9.00 -11.00 0.60 " 5.0 "
11.00 -15.00 " " 6.0 "

15.00 -25.00 " 2.0 8.0 45.0
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BTE Fo5@

7-1 FkibHiE

7—1-1 fRERK

SvAafLaOREHREL, 10000 oﬂ%mibmﬁina,xmowwrummmm
HHREA =1964k® , /O Way Galing MBREMIL A2 =13 2,62 L2 DL2HRE
MA=Ay +A2 =328Im® &% by

7-1-2 RE¥HKR OF2ERXER)

WEHBEAKBEZ 1 /L0000 EFARIVEBERRC I 2 THRE L ko
Eatgekft s @ =13000n/8

Q 1,300 .
Q= —me————— = 3,06 3 440m,/5
e 2= — = = S/ha

7—1-3 KU~FKERMH
BFRKBOBERFP ICEHMITELSOWMWER (S=1,/10000) KCREIND50mOEER
REFLCRKOLBLERDL 5IC% 2o

6) FARERIHH

Table 7~1 Calculation of Storage Capacity

Difference Average gg%ﬁgéﬁy Storage

Elevation | of height Area area elevations capacity
EL(m) AH(m) A {m2) AM (m2) AV (m3) Vv (m3)

33

40 7 890,000 445,000 3,100,000 | 3,100,000

45 5 2,590,000 1,780,000 8,900,000 | 12,000,000

50 5 7,570,000 5,080,000 25,400,000 | 37,400,000

55 5 11,548,000 9,559,000 47,800,000 | 85,200,000
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1-1-4 WOk S |
F AR WP RAMROBT, B, HELREFESORBMICKE (ELSNBRD, R
WIS &F CABEREEERERTS 50 AMELRICABDRORAENNZ O T, K,

HERHEASFSI biEET %o

1) HAmpR
() o
‘8) OB ARE
S REBEL(EHOZWAITD 2,
b) Wiz 5 &
_Table 7-2 Gradient of the River Bed
Name of river Way Rarem V¥ay Galing

Elevation of river at the most 1,000 m 450 m
upstream
Elevation of dam site B m 33 nm
Difference of height 967 m 417 m
River length . 43 Km 29 Km
Mean gradient of river bed 1/45 1/70

o) MEOERE

Table 7-3 Undulation of Topography
Name of river Way Raiem Way Galing

Highest elevation 1,630 m 700 m
Lowest elevetion 33 m 33 m
Difference of height 1,597 m 667 m

d Eofl

FICOE i ILMOFEAE A2 0° ~4 0° OWMAHBVERL 2 TANBIFIAT

Wnhg

WARE T AR L AT b BEmCcEfe UL SBSSKRET 50

(i) # H

WRO MR E L LTRILY, ABERE, BEEEREL, Chbo bk JklREH

TRENRFD T B,

(i) HArmeioks

VLR M T (1)) & HE38E L C AL AR )~ WA 4E M) 0 LW DS & B S h B 2
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_ Sy =75 0m/tab /year _'a-j;;,p o
(2 WPk '
FAPREMRE A=32 SRt .
BATRBRLY=750m /I /years
HBEM S n =60 yoars |
d-328x750><60—14,766.000m’
Vde 14,760,00()#-15,000.000"1' .
@) WEES
ﬂﬁ%ﬁt@?ﬁﬁkﬂ.. T 5 BHEKOBFKE~OMARE, »IVMALDORNESCIIR
taﬁ.~RKWM@W#M@Aﬂﬁxbﬁﬁ&%b.Tﬁ&m9fﬁﬂfaﬁ.*ﬂﬁw

PATHBBICKPRCHDPTE20E LTHRET 5o

R vd = 15000000 CRETH2MPEESGRKI H ~v H#@HRE II D EL
4600m& % Bo L7 > THKAR

DWL=46.00m
L3 bc 2ADWL=4600m K 2EAkboMERIZ H~AtMEL b
Ad=3800000m (3.8m? =380 ha) &% B

Ad = 3 8En®

7=1—5 IHKA

Vv af s oM AkBRRKREHFAERLD, 7,000000 HTH Do * ABKLBER
EL4600TH20T, HHNAREMHETHKEERAT H~VHME 1L ) EL4820m
LZ A,

L2 CTHAKBIREL4820~EL46.00 OMO 22 0m &% 5o * AMBKEME [HA

M#BE (X bhs5.88m% (588ha) é:&z.;

7T—2 ﬁﬁiﬁ‘é

7—2-1 BE¥KA

BAt¥ASL (D.F.8) i, BEHKR (Q=-1300n/ ) Bx a0kt (fket) %
WMTFT 285072 0BEMELHOKE, TZ2bb, ”‘m"%iﬁ‘:’kﬁt (N-W-L:.4 8.2 0m= 7K
B2 v PR KEHRKR (H) 2MAZKMITS B0
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L AOBE,- ﬁt#ﬂtﬁ/n—ri’tfﬁﬁ’rﬁtmlq-laooﬂ/n ’i:ﬁt’Fé-li“%-"ﬂ%Otﬁﬁ- X
mammﬁﬁn-zsomraao T e e
ko TEBf¥KE (D.F.5) @
| © D.F.S=NW.LHH-4820+250<5070m

. LI|ET A,

T-2-2 S5
ﬁﬁ&ﬂ.ﬂﬁ&mﬁ(DJRS)&ﬁ%ﬁmﬁ(NwWJJK9MIMToﬂK£bﬁwLT&ﬁ
TRET 2o
(1) #kfrcdraseamE (Ht) ofX

BatdtkA(D.F.8)

he
H =hw+ —+hi+ha
1 4

WEEARN (F.W. L)

he
Hf; =hw+ ;+hi+ha

ZAICHT @ fHH
hw ¢ B &
he 7 HLSRIER
hi s Faf47CLaear
ha ¢ fKktk24 SR EBESEE

(2) BB (hw)

R Rkt e PR & b O R O TR ﬂﬁmﬁ.rxvmmnxb&ﬁénaomﬂﬁo
Bazzo0 m/ R RAL, LMMEMELX1  28¢L, AR »2 THI0THAR
B CHBRE) ot R+ 2 “

() HHH Chw 25 )

hw Lg' =0.00086 Uk! FoO43
CAMCU S RHE= 20m 4

F o ipis=60Kk=6000m

hw % =000086x20"! x6000%* =0092m
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M # RO
' 1._. -j. 0.0t 1 . Uﬁ"‘.‘ 4 FO88
B AN ﬁﬁ&ln).
oy : _z.o;..{
F s.o'oo_n'n: |
| W L =0.011x20%8¢ xé.d 00%88 -s;p_.s.é'_’""
W REE Chw) |
hwl'/a/L=-:0.0'9 2,3059=003
s R/bw Y = 0.8 '.
R=08hw 4 =08X0092=0074
hw—R—0.0‘74¢0.0'8_m
® HEME (b o)
r_.e-li,,z g+ Hw
ZNICK SBE=0.15
7 S WRAME= 1.0 sec
g+ MAMEE=9.8m s/ 8
Hw IR B30 it 2 & B BHEE KL 2 TOKE

HW”D.F-S"'G-H

=5070—295=212m
16x%1

he= 9.8X31.2~072m

() &REt¥kez (D.F.8) o5
So hey/4=072/4=0.18m
(i) HEEBAKA (N.W.L) OBs
he, /2=072,/2=036m
() X£a247CEBLELEE (hi)
FHBOL 4 24 7 X7 408 8TDB,
hi=10m |
B) FAKnks4 7L B%LLH (ha)
FEHEORAKECIWH (F—FEHZ WD E47TH B,

ha=00m
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(6) %n&cnr)o&ﬁ
HLOﬁﬁﬁ%xD%m&mﬁfaﬁmﬁtrtuTﬁoﬁbrgba‘

Table 7—4 Calculation of E{gpboard

H. of H. of wave | H. of H. of Celculated | Standard
Water wave due to safety :qufga freeboard | minimum
level due to earthquake | dam type ﬁypé-ndy freeboard

: wind (m) . TR :
MBI bitn) | ha(m) | Hplw) | Hey(m)
Designed
flood
water 0.08 0.18 1.00 0 1,26 2.00
surface '
(D.F.8.)
Norman _
yater 0.08 0.36 | 1.00 o | 1.44 2.00
evel ‘

(NoWoLo)

 ARHOMHARE (H) KWFROHBAMICHNTS 2.0 mE FHEDTW 3,
Yo TR SEEEHIa=200m LRET S

Hf = Hfﬂ. = 2.00m
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7—2-3 mﬂﬁﬁ _
EE%&&;&&%%E&?&DKfAOKﬁmH.ﬂﬁ&vﬁ*&.Nﬁ%ﬁbET.EL
2950mERBe B : |
P zaso&&ﬁ?ap

7—2—4 %E
1) #AXRHWHE (D.C.EL) ORE
& ARG - #%ﬁmﬁ+ﬂmm%+ﬁﬁﬁ
D.C.EL=48.20+250+200=5270m
@ #H (Hb)'bﬁéﬁf. | |
RE=r A RSB -ERGRES
CATHLARMEHID.C.EL=5270m

S s EL-29.50m

Hp=5270~2950=2320m

(3) REWORE
FaERE, 0% BRSBRKECHT LY, EGEROBKE £ 5 5.0~10.0m

OBETH 5,
INTHEAF2ORENLREGO EOMAREROAERRK LD, XL 2R ETHH

HE%Z &R T 50

(i) EEAkL &8

b=36H1/3-30-36x23201/3—-30=173m

(il 729 2EHR
pm=a6n /- 1s=s6xz320' % 1s5-85m

(iii} Merriman

b=0.2H+15=02Xx232+15=62m

O Traut Wine | _gg411)/ Fi=06+11/Z3.2+60m
V) xas47KkBRIERE
WL b WA MG T B MRS X CRAN EOMGEL EC L TREBH, #44
4 SRR &3 T B |
BH—RFL=5~8m
S— R A= T~10m

iRl L A= 5~Tm
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DISTRIBUTION OF STORAGE CAPACITY

o SREST OF DAM EL:5 (C EST wmngé), DAM: 800)
o DES:50.70(DESIGN_FLOOD_STAGE ) . Y
I . : 2T R
o NWI:4820 (NORMAL WATER | EVEL) Ye| ¥
- NEE:
o DWL:4600 (DEAD WATER [EVEL) 0
E .
(@)
«
m .
Ql
E ]
Sle | £
| ) AL E%.§
1] m
I v &
Tl &
o ©
VER BED LEVE L:3300 ) T
2z 0 2
U L
m moT
(CUT OFF TRENGH LEVEL:2950) £

EMEIZOI)EN

TOTAL STORAGE CAPACITY
SV = Ve + Vo ,
. m
=V =7000000 + 15000000 = 22.000,000
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Table 7-5 8Selection of stic_pan Type

Selected basic

Pactor dam type

Ground of selection

o 1 . Topographic condition factor for

' proposed dam site,

Dam length/dam height = L/H =
650/20 = 325

Then s fill type dam is fnvorable.

Topographic: Fill type dam
features Generally; Topographic condition factor
for concrete dam
LD/HD % 5.0 or so
Topographie condition factor
for £111 type dam

LD/HD > 6.0 and more.

1  Foundation is semi-previous having a
' percolﬁtipn coefficient of K=10~4
{cm/msec) or so, snd it is possible to
- eut off the water flow by curtain
grouting.

2  Poundation has a unique layer of
N =10 - 29 at EL, 20.0 - 24.0 (about
Condition of 13.0 - 17.0 m beneath the surface)}.
dam Rill type dam
foundation

3 It is unfaversble to construct gravity
type dam which has concentrated load
on thia unique layer from the view-
point of non-uniform settlement and
stability against alide.

4 1In case thgt a gravity type dam are
constructed on the refilled foundation
after removal of this unique layer
it will require e lot of conatruction
cost accompanied with a increase of
embankment volume and foundation

strengthening work,
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Factor

‘Selected basic

dam type

VGrouﬁd of selection'

5 - Fill type dam has a wide foot and its

load is dlstrzbuted on large area.
'Therefore, &, f111 type dam 15 favorable
from the v1ewp01nt of depth thickness,

N-value etc. of the’ unique layer

Embankment

material.

Fill +type
dam

(zoned type)

1 About 500,000 m3 of embankment materials

for impervioﬁs zone, semiupervious zone
and perv1ous zone respectlvely are

:‘avallable.

2 Mechanlcal character of these

materials are satisfactory.

3 However, impervious material for core

zone has rather high natural moisture
content (about 50-70 %). Therefore,
in cese that homogenious type dam are
constructed, it would be warried about
compactibility and stability of dam

body due to excess pore pressure.

4 In case the zoned type are employed,

clay and rock excavated for cut off
and spillway can be transfered and
used as embankment material.
Therefore, zoned type dam are most

favorable in this dam site.

RO AR L OCREI R BARE R A T T4 M EATH L (S—) LB,
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Table 7-6 Selection of Sub Dam Type

Factor . Szlected : Ground of selection
ype _
Dam height C.C or I.C 1 Zoned type dam has no limit in dam height.
' Then either type can be constructed,.
1  About 500,000 m®> of embankment materials
for impervious zone, semi—pervious zoné_
Available | and pervious zone respectively are
volume end ) available.
character of c.C . _
embankment 2 Embankment material for impervious zone
material , . -
- congists of weathered volcanic clay and
has rather high moisture contents.
3 Mechanical characters of the other
embankment material are adéquately
satisfactory.
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" Factor

Selected
type -

._‘Grdund@pﬁfselection

C.C type is ‘favorable bec&&sé-ddiimum“
load exert; on the surface where - _
foundatlon contact W1th core zone, and
thls type has much stablllty agalnst
Seepage.

c.c type iS favorable.becauée slope of
energy gradient pf seepage line of

C.C. type dam is milder than that of
I.C. type dam.

Topographical
features

C.C.

Plain river bed width extend up to 300 m

at dam site.

Abutment sections of both banks are
located at tips thrusted peninsular-

like topographically.

Geological
character
of dam site

c.C

[ (9]

Foundation is semi-pervious having a
percolation coefficient of K=10~%(cm/sec)
or so, and it is possible to cut off

the water flow by curtain grouting.

Foundation has a unique layer of N=10 - 29
at EL 20.0 - EL 24,0 {about 13.0 - 17.0m
beneath the surface), then C.C. type

dam is favorable because of its
adaptability against non-uniform

settlement.
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Selected |

.~ Ground of*selection

Meteorology

I.C.

Precipitational season is clearly defined

'i“'hRQiFy season : Nov. - Apr.
. ‘Dry‘season  : "Mar. - Oct.

" Mean®annual precipitation is

Rainy season '2,081:mm  ~7"

Dry’ season. 3 781 mm
Mean annua1 number of .fine day is 230 dey:
(1951 - 1974) |

Rainy.sééson': 75 days 

Dry season 't 155 days

Construction
period

c.C.

Volume of embankment of dam body,
{except coffer dam) is about 342,000 m3

and embankment period is 2 years.

Impervious embankment material for
core zone has rather high moisture
contents, therefore a thinner core zoned

type is favorable.

Purpose of
use of
reservoir

c.C.

This reservoir is planned for irrigation
use, then sudden drawn down 0f water
level is very scarce to happen, however,
frequent fluctuetion of water level is
expected from E 48.20 to 46.00.
Accordingly C.C. type dam is favorable,

Noﬁe: 1) c.c.

2) I.c.

Center core type dam

Inclined core type dam

LRTCHL2RZ LI ICHREFEOF 21, PRI TEE v 274 L ERET B,
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Fig. 7-2 -Structural Cross Section of.Dﬁh;'

Location]| Zone Materials Role of zone Remarks
employed _

1 Core Weathered | to cut off water flow | 0.6Km upsiream
{(Impervious)| volcanic from dam site

clay (left bank)
0.6Km down-
stream from dam
site .
(right bank)

2 Filter Sand Not to intrude the place adjacent
(Semi~ sedimented | seepage line up to to dam site
pervious) at river dovnstream slope

bed not to cause erosion
of core material and
piping.

3 Transition Coarse to hold stebility of Spillway cut off
(Semi- material dam body. excavation,
pervious) {gravel, loose rock at

andesite, borrow pit.
tuff)

4 Rock Andesite to hold stability 5.0Km upstream

(Pervious)

{mainly against
surface sliding
failure).

to drain out
detained water
within the dam
hody.

from dam site.
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AHEOX 4k, MA LA L O Ky Y= 54 70T fL=THE 227 405 4 ERE

Lo COFADY —=r 7 RERETREAROEIC 2B,
Table 7-7 Zoning
‘ Volume of Volume of
. _ : _ av&mlgble dam body . . Ratio
Place Material Zone material Vi/vz
V., Volume| - | V,, Volume|
1? 21
(m3) A | " (md) o

Borrow pit | Weathered | Core 500,000| 45.5 108,000 | 25.1| 4.6
(Right up—~ | clay ' '
stream,
left bank)
(5.0Km up- | Andesite Transition 300,000 27.3 200,000 | 46.6| 1.5
stream) rock 200,000| 18.2 90,000 | 20.9| 2.2
River bed Sand Filter 45,000 4.0 31,000 T.2 1.4
(right Gravel Drain 55,000 5.0 1,000 | 0.2]55.0
downstream)

Total 1,100,000|100.0 { 430,000 [100.0| 2.6

LtEoRkEHEEREATHOLED TS 5,
Fig. 7-3 Basic Cross Section
33,4600
$4o0 27, /40 a0, 24 470 2.000
l 2P 14
—x DES |
gng b £ Nl v]

e rd
P e ey —

ZONE

/A

é TRIPPING ORIGINAL GROUND SURFACE

Note:

Zone 1 : Core

" 2 : Filter

" 3 : Transition
" 4 : Rock

" 5 : Drain

LEL 3080

UrLense

Note:

ground surface. (river bed).
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. Table 7-8 Various values for design

Meterial classification Core Transition | Rock
Zone - No. C Zone 1 Zone 3 Zone 4
Specific gravity 2,57 2.59 2.59
Dried, rd t/m3 1.50 1.70 1.80
n
Unit weight Wet, «xt 1.60 1.75 1.85
) Saturated, "1 1,92 2.10 2.15
Submerged, sub " | 0.92 1.10 1.15
Shear Cohesion C t/m2 ' 2}4 - -
strength Internal P! '
frietion (degree) | 129-00!' 38°-00! 42000
angle
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Table 7-9 Depth of grout

Point Depth of grout (m) . .
Curtain grout Contact grout
River bed 16.0 8.0
" Mountain side 16.0 ~.8.0 80 . 5.0
Spillway 8.0 ' . 5.0
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% o
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Table 7-10. Comparative hydraulic properties

Yo
i

Item Mark |Unit |One tunnel . |[Two tunnels

Flood discharge of temporary

diversion channel Q |m¥/s 600 600/2 = 300
Gradient I - 1/137.1 - 1/137.1
De/D - | - 0.83 0.83
Tunnel Diameter D m 9.30 7.00
Critical Depth Dc| m 7.68 5.82
Cross section area of flow m? 64.32 36.32
Velocity m/s 9.32 8.26-
Velocity head hv | m 4,43 3,48
Crest Elevation of cofferdam EL m 46.40 43,00
Volume of cofferdam Ve m® (145,000,000 | 87,500,000

iiD

note: 1) Crest elevation of cofferdam

= 8411 elevation of inlet + water depth +

loss head + freeboard

2) Freeboard; H=1.0m

FraAaREEEARBERORE

EHrkKEEKRREE P 24 1K TCHETIELHBE, D=930m L&D, tvir2XCi

FTELAPEEFID=700meAd, LoT
@ FEoBE, EHUREEROo1EHETIHEAEBETS 2,
@ FMIROKEBBLHM (FRO1HWELLT) IRZL LR, BT LA RORTEMK

T EATBAD 5,

® D=930mOKRMEOr »*ri, MNOLHED, P IVBESI TFEFCE 2,
@ FPrArEIRNELSRBREAETRELTD 50

LEOMBESLEER LI L 2R CHTEILEZD=7.00m (2X) o EKEE TR

AL, EHEYRERIIEL4 3.00m&3 5,
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Fig. 7-8 'Design']prop?e.rﬁiés
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Mok & B

8—-1-1 EELATHRAR (Unit: USS)
Domestic Foreign
Item Unit [ Quantity| Unit|’ :Ahount Unit | Aﬁouﬁt
Cost Cost
1, Preparatory work
(1) Temporary work
1) Dam construction
Improvement of road Km 2.5 | 9,000 22,500 - -
Access road Km 6.2 (20,000 124,000 - -
Temporary bridge place 1 8,000 8,000 - -
Other works L.5, 7,500 -
(Sub-total) 162,000 -
2) Canal construction
Improvement of road Km 30.0 | 9,000 270,000 - -
Access road Km 26.5 |20,000{ 530,000 - -
Temporary bridge place 5 8,000 40,000 - -
Removal of water day 350 3 1,050 - -
Coffering m 350 3357 117,250 - -
Crossed railway
work place 1 5,000 - -
Other works L.S, 25,700 -
(Sub=-total) 989,000 -
Sub-total 1,151,000 -
{(2) Survey cost
Geologicel survey L.S. 100,000 -
Canal survey L.S. 100,000 -
Other works L.S. 10,000 -
Sub-total 210,000 -
(3) Overhead and taxes 340,000 -
Total 1,701,000 -
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(Uhit: ﬁSﬂ)V 

_ ‘ ' '] Domestic 1 Foreign.
. Item .fUPit Quentity- =32§: Amount -gg:: Améuﬁi.'
2. bam .
(1) Works at borrow pit _ ,
Surface soil removal | m) 27,000 | 0.17 | 4,590 | - -
Excavation (common) m? 108,000 0.18 19,440 - -
Excav?:igg & gravel) | ™ 31,000 | 0.33 | 10,230 - -
Other works L.S. 740 -
Sub-total 35,000 -
(2) Coffer dam
"Surface soil removal m> 19,000 0.17 3,230 - -
Embankment fbr‘cbre
zone m3 28,000 | 0.38 | 10,640 - -
Embankment for random
zone m3 60,000 | 1.59 | 95,400 | 0.60 | 36,000
Other works L.S. 3,730 1,000
Sub-total 113,000 37,000
(3) Dam body
Removal of water day 200 0.68 136 - -
Surface so0il removal m? 30,000. 0.17 5,100 - -
Excavation
(sand & gravel)
by manpower m3 2,000 1.22 2,440 - -
by equipment m3 21,000 | 0.33 6,930 - -
Excavation (rock) m3 10,000 0.89 8,900 0.27 2,700
Grout 16,600 2,25 37,350 9.65 160,190
Water pressure test 180 3.59 646 | 24.54 4,417
Stripping at quarry _
site ' m> 3,000 | 0.21 630 - -
Embankment for _
core zone m3 | 80,000 | 0.38 { 30,400 - -
filter zone m3 31,000 0.13 4,030 - -
random zone m? | 140,000 | 1.59 | 222,600 | 0.60 | 84,000
rock zone m3 90,000 | 1.50 | 135,000 [ 0.17 15,300
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(Unit: USS)
. A ‘ ~ Domestic Foreign
~ Ttem iUhit' 'Qﬁﬁﬁfify Unit | oot | ORiEL i
o & il Cost ' ' ‘| - Cost .
Crest road m3 2,100 1.80 '3,780 0.12 252
Horizontal drain m3 1,400 0.33 | 462 | 1.50 " 2,100
Disposal of surplus a . o " .
soil : o3 7,000 .| 0.29 2,030 - -
Other works L.S 15,566 13,041
Sub-total 476,000 282,000
(4) Spillway
Surface soil removal m3 40,000 0.17 6,800 - -
Excavation (common) ' 7
by manpower "m3 66 ,000 0.92 60,720 - -
by‘equipment m3 265,000 0.18 47,700 - -
Excavation (rock) m3 83,000 | 0.89 | 73,870 | 0.27 22,410
Under drain m 1,800 | 2.64 4,752 | 0.02 36
Invert concrete m3 3,750 | 3.68 | 13,800 | 10.23| 38,363
Grout 2,240 | 2.25 5,040 | 9.65| 21,615
Metal form m® 10,400 | 0.72 7,488 | 2.10| 21,840
Scaffolding m3 4,700 | 0.24 1,128 | 0.92 4,324
Round bar ton 450 [17.14 7,713 [493.50| 222,075
Deformed bar ton 1,350 |18.58 25,083 |534,70| 721,845
Reinforced concrete m3 25,800 3.65 94,170 | 14.92| 384,936
Baclkfill
by manpower m3 1,000 0.71 710 - -
by equipment m3 66,000 0.13 8,580 - -
Embankment {common) ‘m3 3,000 0.11 330 - -
Masonry work m3 700 |30.97 21,679 - -
Sodding m2 4,600 1.08 4,968 - -
Disposal of surplus
soil m3 83,000 | 0.29 | 24,070 - -
Other works L.S | 14,399 71,556
Sub-total ' 423,000 1,509,000

—198—




... {units US8)

: NS . . Domestic - Foreign
‘Ttem | Unit |guentity [Uait [T oy [ o
Cost | 7 Cost AR
(5) Intake e _ R I | e e
Surface soil rem6v51 m3 1,006 0.7 | 170 -~ ”_;
Excavation {common) | ._ _ ‘- ‘ B :
by manpower w3 1,000 [o0.92 [ 920 - | = -
by equipment md | 4,000 | 0,18 720 . - | =
Excavation (rock) m . | 1,000 | 0.89 | 80| o.27.| 270
Invert concrete md | 50 | 3,68 184 | 10.23 | 512
Grout m 340 2.25 765 9.65 . 3,281
Metal form m® | 800 | 0.72 576 | 2.10 | 1,680
Wooden form me 500 4.37 2,185 - L
Scaffolding _ m> 1,400 | 0.24 336 |  0.92 1,288
Round bar ton 10 {17.14 171 [ 493.50 | 4,935
Deformed bar ton 30 |18,58 557 | 534.70 16,041
Reinforced concrete m3 450 3.65 1,643 | 14,92 6,714
Backfill by equipment| m3 400 | 0.13 52 - -
Embanikment (common) m> 400 | 0.11 : 44 - -
Sodding m2 900 | 1.08 972 - -
Disposal of surplus ' _ _ .
soil m3 1,000 | 0.29 290 - -
Instellation of - ' .
intake gate set 1 17,000 -
Ihtake gate set 1 - 150,000
Steel materials kg 5,900 1.70 10,030 - -
Vater~level-gauge place 1 400 200
Reinfall-gauge place 1 400. 200
ﬁischarge gauge place i 500 300
Electrical work L.S. 1,000 _—
Other works L.S. 1,195 8,579
~Sub-total 41,000 194,000
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(Unit: US$)

L , -Domestic Foreign
. Ltem Unit Quantity |- Unit S ' T_
: A - Cost Amount | Unite Cost| Amount
Diveraion.channel _
Surface soil removal m3 12,000 " 0.17 2,040 - -
Excavation (common) '
by manpower m? 23,000 0.92 21,160 - -
by equipment m? | 161,000 0.18 28,980 - -
Excavation (rock) m® | 49,000 0.89 43,610 0.27 13,230
Metal form m2 1,800 0,72 1,296 2.10 3,780
Wooden form m? 100 4.37 437 - -
Scaffolding m? 5,700 0.24 1,368 0.92 5,244
Round bar ton 30 17.14 514 | 493.50 14,805
Deformed bar ton 110 | 18.58 2,043 | 534.70 58,817
Reinforced concrete m? 1,350 3.65 4,927 14.92 20,142
Backfill
by manpower m? 5,000 0.71 3,550 - -
by equipment m3 45,000 0.13 5,850 - -
Disposal of surplus
soil 3 35,000 0.29 35,000 - -
| Excavation for tunnel m? 22,500 2,12 47,700 0.79 17,775
Form work for tumnel m2 7,300 0.65 4,745 2.10 15,330
Concrete for tunnel m? 7,950 3.70 29,415 13.54 107,643
Deformed bar for
tunnel ton 400 18,58 7,432 | 534.70 213,880
Grout m3 1,980 2.33 4,613 15.66 31,006
Curtain grout m 110 2.76 303 10.04 1,104
Shut-off work place 1 5,000 25,000
Gate set 1 25,000 230,000
Other works L.S. 8,017 22,244
Sub~total 283,000 780,000
Overhead and takes 343,000 -
Total 1,714,000 2,802,000
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(Unit: US$)

, _ Domestic ' . Foreign -
:n@'  3'”mﬁ'Qmmny_mu__me_:mn Amount
o SRR I Cost { """ """ | Cost| TUTTIT
3. Main canal
(1) Main structure LT . :
" Surface soil removal m3 619,000 0.17 105,230 - IR
Excavation (common) o
by manpower | w? | 321,000 | 0.92| 295,320 | - -
. by equipment : m? 4,546,000 0.18 | 818,280 - L=
Backfill R E
by manpower md | 6,000 | 0.71 4,260 - -
by equipmnt m® | 111,000 | 0.13| 14,430 - -
Embankment
by manpower . m | 342,000 0.55) 188,100 - : -
common m3 2,170,000 | 0.11} 238,700 - -
from borrow pit m3 1,195,000 0.27} 322,650 - -
bisposal of surplus .
soil m> 275,000 0.29 79,750 - -
Sodding m? 850,100 1.08! 918,108 - -
Inspection road m 62,400 1,80 112,320 0.12 7,488
Metal form m2 44,800 | 0.72| 32,256 | 2.10] 94,080
Wooden form _ m2 300 | 4.37 1,311 | - -
Invert concrete m> 1,350 3.68 4,968 | 10.23| 13,811
Reinforced concrete m> 15,200 3.65 55,480 | 14.92 226,784
Round ber ton ' 440 |[17.14 7,542 493,50 217,140
Deformed bar ton 1,030 |18.58( 19,137 [534.70| 550,741
Steel material kg 6,500 1.70 11,050 - -
Other works _ 64,108 - 21,956
Sub-total 3,293,000 1,132,000
(2) Appurtenant structure
Cross bridge place 29 203,000 - -~
Diversion work Plece 14 140,000 145,000
Turn out place 4 20,000 ' -
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(Unit: USS)

‘ ] Domestic " Foreign
tom | vt | guanesty| Uil T e
e _ - Cost Cost :
Cross drain place 40 ‘. _ 120,000 - -
Spillway & waste : \ ‘ o S
way place .10 | 50,000 |- R
Other works ' 80,0@0 : ~ -
Sub-total _ 613,000
(3) Overhead & taxes o n 977,000 ' 145,000
| Total 4,883,000 1,277,000
4, Secondary canal
(1) Main structure
Surface soil removal m 946,000 0.17| 160,820 - -
Excavation : .
by manpower | m3 318,000 0.92| 292,560 - -
by equipment m2 317,000 0.18}. 57,060 | . - -
Backfill
by manpower m3 57,000 0.71 40,470 - -
by equipment m> 57,000 | 0.13 7,410 - -
Embankment
by manpower m3 914,000 0.55| 502,700 - -
common m? | 914,000 | 0.11| 100,540 - -
Disposal of surplus
soil m3 1,000 0.29 290 - -
 Sodding : me 623,800 1.08| 673,704 - -
Inspection road m 152,500 1.80] 274,500 0.12 18,300
Wooden form m2 68,000 4,37 297,160 - -
Reinforced concrete m3 12,000 | 32.06| 384,720 | 1.69| 20,280
Invert concrete m> 2,200 | 21.95{ 48,290 | 1,73 3,806
Round bar _ ton 1,080 {729,70| 788,076 - .-
Steel materials kg 2,700 | 1.70 4,590 - -
Joint filler _ m 370 |219.42| 81,185 |666.67 | 246,668
Mortar facing m3 | 80 | 74.80 5,984 - -
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- (Unit: USS)

e . Domestiec " Foreign -
o Itep Uﬁ1t= ‘Quantity| = Unit . Amount “ Unit | Amount
. N Cogb.. T Cost .| :
Masonry work o3 7,400 | 30.97{ 229,178 - A
Other works | 78,763 4,946
Sub-total 4,028,000 294,000
(2) Appurtenant structure
Turn out place -152 438,000 -
Gate L.S. 105,000 ‘ 67,090
Sub-total 543,000 67,000
(3) Overheed and taxes 1,143,000 -
Total 5,714,000 361,000
5. Roed rehabilitetion
Surface course L.S. 200,000 - -
Overhead and taxes 50,000 -
Total 250,000 -
6. Office and qudrters
(1) Facilities
Office m2 500 26.00 - 13,000 - -
Guest house m2 120 108,00 12,960 - -
Staff housing m2 350 | 26.00 9,100 - -
Dormitory m2 1,150 | 22.00 25,300 - -
Warehouse &.répair .
shop m2 600 | 16.00 9,600 - -
Motor~pool m2 1,500 | 12.00 18,000 - -
Vell place 11 |100.00 1,100 - -
Other works L.8. 940 -
Sub~total 90,000 -
(2) Overhead and taxes 23,000 -
Total 113,000 -
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: USS)

(Unit
E . - T Domestic ~ Foreign
:  Item”' “Unit -YQuantlty . Unit, Amount Unit Amount
Cost ) Cost
7. Léﬁd reclﬁﬁ@tion
(1) Civil work
Excavation &
embankment
by Bulldozer m3 10,000,000 0,03 300,000 - -
by Seraper m3 |30,000,000 | 0.02 600,000 - -
Branch road incl,
canal m 1,380,000 | 0.29 400,200 - -
Farm road inel,.
canal m 700,000 | 0.20 140,000 - -
- Border ha 20,000 | 5.43 108,600 - -
Other works L,s, 25,200 -
fub-total 1,574,000 -
{2) Overhead and taxes 393,000 -
Total 1,967,000 -
8. Pilotr form
Construction cost ha 80 110,000 -
Overhead and taxes 28,000 -
Total 138,000 -
Grand-tota1 16,480,000 i, 440,000
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Unit: number

_ Construction S

Name of Eguipment Standar@ Dam g:::l -g:::l:;dary | Reclamation '_Io.t al
Bulldozer 11 ton - 4 10 8 22
~ ditto - 14 ton 6 23 11 18 58
- ditto - 21 ton | - | - - 15 15
Tractor shovel 1.4 m? - 18 23 - 41
Power shovel 1.2 m? 5 12 - - 17
Scraper 9.3 m® - - - 29 29
Tractor 21 ton - - - 29 29
Dump truck 15 ton 12 56 28 - 96
Tamping roller 6 ton - 6 4 - 10
- ditto - 10 ton 1 - - o 1
Vibrating roller 8 ton 1 - - - 1
Sheep's foot roller 10 ton 1 - - - 1
Tire roller 10 tom 1 - f- - 1
Crushing plant 600 x 900 1. - - - 1
Batcher plant 0.75m°x 2 1 1 - - 2
Agitator truck 0.8 m? 2 1 1 - 4
Crawler drill 10 m? 1 - - - 1
Air compressor 4.6 m? /min 1 - - - 1
- ditto- 9.0 m®/min 2 1 1 - 4
Rammer 80-100 kg 3 3 10 - 16
Sinker 24 kg 15 - - - 15
Rake 2.4 ton| 1 7 2 - 10
Tamper 120 kg 6 | 114 31 - 151
Water Tanker 1,750 ¢ 1 - - - 1
Conveyor 38 t/h 2 5 2 - 9
Vibrator $32 3 2 2 - 7
Water pump $40 1 2 2 - 5
-~ ditto ~ #$130 2 2 1 - 5
Concrete pump #4130 1 - - - 1
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. (Unit: USS)

Itrem | Unit [Quantity |Unit cost| = Amount

1. Preparatory wafk
(1) Temporary work
1) Pumping station comstruction
_ access road | Km 0.5 | 20,000 10,000
other works _ ‘ ﬁ.S. o ' 500

2) Pipe line construction

access road Km 0.5 20,000 100,000
temporary bridge | place| & 8,000 - 32,000
other works L.S. 6,600

3) Farm pond construction
Improvement road Km 3,0 © 9,000 27,000
other works L.S. : ' 1,300

4) Canal construction

Improvement road Km 10.0 9,000 90,000
access road Km . 10.0 20,000 200,000
Temporary bridge place| 2 8,000 16,000
other works L.S. 15,300

Sub-total: 498,700

(2) Survey cost

geological survey L.S. 30,000
canal survey L.S. 30,000
other works L.S. 3,000
Sub-totals: 63,000

(3) Overhead and taxes ' 112,300
Total: 674,000
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(Unit: US$

Item Unit [Quantity |[Unit cost Amounti
| 2, Pumping Station . N
(1) Protection of river bed m2 | 1,500 12,000
(2) In;ake canal, sand basin
and absorption tank L.S. 234,000
(3 Pump chamber L.S. 70,000
(4) Houses of pump.and generator m? 600 60,000
(5) Equipments ' L.S. 5,033,000 |
{6) Installation L.S. 167,000
‘(7) Other works L.S. 279,000 ¢
Total: 5,855,000
3. Pipe lines , _
(1) Pipe lines Km . 5.0 24,067,000
(2) Outlet tank m? 1,200 40,000
(3) Farm pond 1000m? 750 607,000
(4) other works L.S. 1,236,000
Total: 25,950,000
4, Main canal Km 36.5 5,574,000
5. Secondary canal Km 152.5 6,173,000
6. Road rehabilitation L.S 250,000
7. Office and quarters L.5 113,000
8. Land reclamation ha 20,000 323 | 6,460,000
9, Pilot farm ha 80 294,000
Grand total: 51,343,000
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(Unit 1,000 US$)
Item Domestic Foreign Total
1. Main Civil Work o '
a) Preparatory work 2,042 - 2,042
b) Dam 1,919 2,954 4,873
¢) Main canal 6,216 1,612 7,828
d) Secondary cenal 7,590 473 8,063
e) Road rehabilitation 300 - 300
f) O0ffice and quarters 136 - 136
g} Land reclamation 2,780 - 2,780
" (uplend field) 1,200 - 1,200
h} Pilet farm 138 - 138
(Sub-total) (22,321) (5,039) | (27,360)
2. Land Compensation Expenses 130 - 130
3. Construction Equipments
and Spare Parts - 17,705 17,705
4. Engineering and Administrative _
Cost 750 3,000 3,750
5. Physical Contingency 2,320 1,285 3,605
Total 25,521 27,029 52,550
6. Interest during
Construction Period - 5,950 5,950
7. Price Contingency 14,869 4,631 19,500
Grand total 40,390 37,610 78,000
8 ~d4—2 SERIH
Portion 1977 | 1978 | 1979 1980 | 1981 | 1982 Total
Domestic |1,309 | 2,484 | 7,695 | 11,016 10,464 | 7,422 | 40,390
Foreign 2,770 | 7,877 | 19,613 4,197 2,095| 1,058 { 37,610
Total 4,079 |10,361 |27,308 | 15,213| 12,559 | 8,480 78,000
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