CHAPTER XVIII

INUNDATICNS DUE TO POSSIBLE FLOODS FROM EXISTING GUNUNGSARI DAM

1. General.

In every rainy season, water.of the Brantas river diverted into
the Surabaja river. Hence, the water level of the Surabaje river is always
kept high and the discharge hydrograph of the Marmojo river is flattened due
to the lasting backwater of the Surabaja river. But in future, Mlirip
siuice and Gedek sluice are to be shut during the floods of the Brantas not
te divert flood water from the Brantas. Accordingly the lower basin of the
Marmojo river is expected to be released from habitual inundation. On the
other hand, the discharge hydrographs of the Marmojo and the Surabaja
rivers will be sharpened or the discharge will inerease rapidly from ordinary
one to the peak. Therefore, the manuasl operation of gates of Gunungsari dam
may not be able to follew the rapid increase of discharge and may have to be
abandoned halfway.

In this chapter, the flood damages which may be caused by the
menual operation of gates and the effectiveness of motorization of gate
operation are discussed.

2. Location and Structure of Gunungsari Dam.

Gunungsari dam is located about 2.7 km upstream of Wonokromo sluice.
Plan and cross sections of the dam and its upstream reaches are shown in
Fige 1. Closely upstream of the dam, Gunungsari eanal diverges from the
Surabaje river through Gunungsari syphon. Downstream of the dam, the
Kedurus river which runs in parallel with the Sursbaja river joins with it.
On the right and left-—side banks there exist roads. The elevation of the
left road is 5.6 m SHVP which is the seme as that of the pie¥ crown of
Gunungsari dam. On the left side of the road, the Kedurus river flows at
the foot of Gunungsari hill.

Gunungsari dam has two locks, two staop-log gates and nine needle
gates. Among them, -one lock and four needle gate3d on the right hand are
closed and out of use, as shown in Fig. 2.

3. Discharge Hydrograph of the Surabaja River.
(1) Average rainfall over the drainage area.

There exist 9 rain-gage stations in the drainage area upstream of
Gunungsari dam. Daily rainfalls at five return periods were calculated
and shown in Table 1. The average value of the daily rainfalls at the
nine stations for esch return period was taken as the average daily rain-
Tall over the drainage area upstream of the dam. The results are also
shown in Table 1.
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Table 1 Average Daily Rainfall Upstream of
Gunungsari Dam

(unit: mm)

Return period (years) 50 20 ] 10 5 2

12 Tandjung 140,0 129.3 120.6 110.7 94.1

11  Kabuh 154.7 143.2 133.7 123.0 104.8

g 18 Djatisari l42.5 129.8 119.5 108.1 89.2
E 10 Tapen 145.6 132.9 122.6 111.2 92,2
é 15 Gedek 121.3 110.4 10%.5 9.7 75.5
& 17 Terusan 192.3 166.7 146.8 125.9 93.8
% 13  Wringinanom 153.8 142.3 132.7 122.0 103.9
‘s 14 Krikilan 191.0 168.2 150.3 131.1 10l.0
= 7 Gunungsari 181.6 162.1 146.5 129.6 102,6
Average 158.1 142.8 130.5 117.0 95.2

(2) Peak discharge.

Pesk discharge at Gunungsari dem was estimated as a sum of discharge
from the drainage area except the Watudakon-river basin, say OGpeak, and
that from the Watudakon-river, say QwPenk'

Qgpeak wes calculated by the following equation which has already
been studied in Chapter XII,

Ogpeak = K/ Ag (Ag = 403.7 km?)

where A; is the drainege area upstream of Gunungseri dam except the
Watudakon-river basin and K is a constant which is to be determined by the
peak discharge at a return period at Mernung dam, say OMer, and drainage
area upstream of Mernung dam, say Ayg..

K = QMEI‘/J AMer (AMEI‘ = 155.1 kmz)

Oupeal Wes taken as 60 m3/s which is the upper limit of discharge
passing through Watudakon syphan.

The results of calculation are shown in Table 2

Table 2 Peak Discharge at Gunungsari Dam,

Return period At Mernung dam
Qaneak Qvroeak Peak
{years) OMey  K-velue ape e discharge
(m3/s) (m3/s) (m3/s) {m3/s)
50 190 15.26 307 60 367
20 166 - 13.33 268 - 60 328
10 149 11,97 240 60 300 !
5 130 10.44 210 60 270
2 101 8.11 163 60 223
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(3) Time of concentration.

Time of concentration at Gunungsari dam was estimated for 50-year
flood and 2-year flood according to the following way.

a. For the reaches from the uﬁper end to Pekunden: Kraven's table was
used.

b. For the reaches from Pekunden to Merunung dam: mean velocity obtained
by uniform-flow calculation was used.

c. For the reaches from Mernung dam to Gunungsari dam: mean velocity
obtained by nonuniform-flow ealculation was used.

Calculation of concentration times for 50 and 20-year floods are shown

in Table 3. Concentration times for other return periods were estimated

according to the results mentioned above.

Table 3 Time of Concentration

Point on Dis~ 50-year flood 20~year fload Velocity
the river tance Velo-~ Time Time of Velo- Time Time of calculation
(km) 7 : method
city concen— city concen-
{m/s) (hr) tration (m/s) (hr) tration
{hr) (hr)
Upper end 0 0
Pekunden 19.72 3.0 1,83 1.83 3.0 1.83 1.83 Kraven
Patemon 7.18 2,21 0.90 2.73 1.99 1.00 2.83 uniform flow
"o
Merunung dam 5.02 1.78 0.78 3.51 1.59 0.88 3.71
Berat-kuron 6.21 1.45 1,19 4.70 1.00 1.73 5. 44 nonuq1form flow
1]
Klubuk 7.81 1.27 1.71 6.41 1.03 2.11 7.55
"
Sidogede 6.15 1.15 1.49 7.90 .99 1.73 9.28
n-
Gunungsari 33.25 1.30 7.11 15.01 1.04 8,88 18.16 "
dam
Return Period 50 20 10 5 2

(years)

Time of con-—

centration (hr) 15.0 15.8 16.5 17.2 18.2

(4) Discharge hydrograph.

Discharge hydrographs at Gunungsari dem were obtained superposing
the discharge hydrographs of the drainage area except the Watudakon-river
basin, Qg and the Watudakon river basin, iy as shown in Fig. 3.

The discharge hydrograph Oy was estimated as follows:

&. Total volume of discharge hydrograph, V for each return period was
calculated as follows:
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¥ = fRAg

where f = runoff coefficient assumed at 0.8,
R = average daily rainfall over the drainage area upstream of
Gunungseri dam,
Ag= drainage area upstream of the dam = 403.7 km2.

b. Duration of flood was determined at 108 hrs or 4.5 days after some
considerations.

c. Discharges st t = 0 and t = 108 hrs are zero,
d. Peak discharge occurs at t = T or at the time of concentration.

e. Discharge at t = 2T was determined so that the total volume of the
hydrograph might be the same as that calculated from rainfall, V.

The discharge hydrograph of the Watudakon, Qy was estimated as
follows:

a. Discharge at t = 0 is zero.
b, Discharge at t = T or at the time of concentration is 60 m3/s.
c. Discharge at t > T was assumed to be constant, i.e. Qy = 60 m3/s.

The results of estimation for each return period are shown in Table
4 and Fig. 4.

Table 4 Discharge Hydrograph for Each Return Period

Return Total volume of

period discharge t =20 t =T t = 2T t = 108hr.

(years) for Qg for 2
(x106m3) (x106m3) (m3/5)(m3/5)(m3/9)(m3/5)(m3/9)(m3/s)(m3/8)(m3/5)

for 53,07 21.71 0 0 107 60 203 60 0 60
50 0G,0w
Sum 72.78 0 167 263 60
for 4612 21.62 0 O 268 60 186 60 0 60
a0 26
Sum 67.74 0 328 246 60
for
42.15  21.55 0 0 240 60 169 60 0 60
10 QGJQW
Sum 63.70 0 300 229 60
for
37.79  21.47 0 0 210 60 152 60 0 60
QG:QW
5
Sum 59.26 0 270 212 60
for
30.75  21.36 0 0 163 60 104 60 0 60
2 QG:QN
Sum 52.11 0 223 164 60
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4, Time end Discharge when the Gate Operation have come to be abandoned.

Some operation records of stop logs and needles in the rainy season
are shown in Fig. 5, which indicates that stop logs are operated against
long-period variation of discharge and needles are operated to adjust the
discharge variation of short-period. There are 100 needles in a gate and
they are devided into 6 groups which are called "buka". Therefore, 1 buka
comprizes 16 or 17 needles and needles are operated by the buka.

If the operation of gate is not quick enough and the increase of
the carrying capacity of the dam is less than that of flood discharge, the
water level upstream of the dam will rise and come to make it dangerous to
continue the operation work. In this section, we calculate the time and
the discharge through the dam when the operation of gate have come to be
abandoned because of dangerous high water level.

{1) Condition of calculatian.

i. Initial condition: Number of stop logs and needles which have been
removed for ordinary discharge are
2 logs for each of 2 stop-log gates, and 1 buka among 5
needle gates.

ii. It is assumed that the operation work is abandoned, when the water
level .upstream of the dam reaches 5.0 m SHVP which is 0.6 m lower
than the pier-crown of the dam.

iii. It is assumed that only needle gates are operated to release flood
discharge, stop logs are not operated, and lock is closed.

(2} Method of calculation.

Calculation of time and discharge when the gate operation came to
be abandoned was carried out aeccording to the flow chart skown in Fig. 6.

Notation is as follows:

H, = water level upstream of the dam {(m, SHVP},
HL = water level downstream of thé dam {m, SHVP),
Ond = discharge through needle gates (m3/s),
Qgt = discharge through stop-log gates (m3/s),
Qout= total discharge through gates = Q.4 + Qg4 (m3/s),
L = number of buka opened (buka),
t' = time from the begining of operation work (hr),
ty = time from the begining of runeff to the begining of
operation work {hr),
t = time from the begining of runoff = %' + t5 (hr),
Qin = discharge from the drainage area upstream of Gunungsari

dam (mj/s).
(3) Calculation.
i, Hp - 0Qpq - Ny
Discharges through needle gates at H, = 5.0m, SHVP were calculated

for the following cases by Kindsvater-Carter-Tracy's method of caleulation
for flow through censtriction.
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Hy,
Ny,

3.2, 3.5, 4.0, 4.5 and 5.0 m, SHVP
1, 2, 3 and 4 buka

The results are shown in Fig. 7.
ii. t' = Ny
It is reported that it takes 5 min. to remove one needle from the
gate, which means that 1.38 hr are necessary to open 1 buka. Therefore,
number of buka {Np) are expressed as follows:
Np = 0.72 t' + 1
This equation is alse shown in Fig. 8.
iii. Qg

Discharges through stop log gates were calculated by Rehback's
formula for free overflow.

3/2
Qg¢ = CBhl/
C = 1.785 + 0,237 AL

where coefficient of discharge,
width of the wier,
overflow depth,

depth of the wier.

o mo
et

Each gate has 15 stop logs of which thickness is 0.3 m. Elevation of
gate bottom, Hy is O m, SHVP and water level upstream of the dam, H; is 5.0 m,
SHVF, Thus, D = 0.3m x 13 logs = 3.9m, h; = 5.0 - 3.9 = 1,1m and B = 5m x 2
gates = 10m. If the water level downstream of the dam Hy, is lower than 4,.5m,
SHVP, hp/h; is less than 2/3 and the flow over the wier is considered to be
free overflow, where hy is the water depth downstream of the dam. Therefore

C = 1.785 + 0.237-1L - 1,852

3/2

1 = 21.38 m3/s

Q44 = CBh
: -
iv. HL - Qout t

Qout for the following cases were calculated making use of the results
mentioned above, :

Hp, 3.2, 3.5, 4.0 and 4.5 m, SHVP
' =0, 3, 6, 9, 12, 15 and 18 hr.

The results of the calculation are shown in Table 5 and Fig. 9.

Ve HL - Qou'b

Stege-discharge relation at tailwater of the dam was obtained by non-
uniferm flow calculation for the reaches from Djagir dam to Gunungsari dem
taking the water level upstream of Djagir dam as 3.2 m, SHVP which is always
kept for the purpose of water-intake. The results are also shown in Fig. 9.

- 365 -



{m, SHVP)

HL

Nb : Number of "buka" opened

Fig.7 HL.-Qnd~Nb Curve for Hu=50m, SHVP

804
50
| buka 2 3 4
w_
30-
a'c 1 1 L) T L) T 1 L) L .
0 [[e] 20 30 40 50 €0 T0 B8O 90 100
Qnd (m3s%)
. t
Fig.8 t —Nb Curve
15+ |-250
[N
=3
-200
1]
p—
104 “_:
-150 wn
2
a
3
-l00 <
5 'S
| =y
a2
-50 £
=3
=
0 T T T a
[s] 5 10 15 20

t . Time of operation work (hr)

- 366 -



(s/gw) no D

2,014 ose 002 ost ool 05 o]
1 | ] 1 . | - fo)
\I\\l\MWiIIl
\\\\\
ST
Bid
-
wop Jo Jejom [tO)
ayy 1o aan3 nep - Y
St
2, 6 9 £ 04
M v
g
9AIND t ~ thog -
~-0%

9AIND INOD-TH pub aAIN) }-nod-1H 6°bi4

(dAHS ‘w) H

- 367 -



Table 5 Calculation of Discharge Through the Dam for
Each Time of Operation Work

! Ny Contents Discharge (gj/s)
(hr) (buke) (buka x gate) Hp=4.5 Hy=4.0 Hp=3.5 HL=3.2
(m,SHVP) (m,SHVP} (m,SHVP) (m,SHVP)

1x1 12.1 15.3 17.0 17.8

o 10 Qout 33.5 36.7 38.4 39.2

1x3 36.3 45.9 51.0 53.4

3 3.2 0.2 x1 2.4 3.1 3.4 3.6

Qout 60.1 70.4 75.8 78.4

1.3 x 1 16.3 21.0 23.0 24.0

6 5.3 1x4 48.4 61.2 68.0 71.2

Qout 86.1  103.6  112.4  116.6

2 x 2 51.6 65.6 74.0 76.0

o 1.5 1.5 x 1 19.0 24.0 27.0 28.0

1x2 12,1 15.3 17.0 -~ 17.8

Qout 116.2  141.6  156.4  161.0

2 x 4 103.2  131.2  148.0  152.0

12 9.6 1.6 x 1 20.5 26.0 29.0 30.0
Qout 145.1  178.6  198.4  203.4

3 x 1 39.5 51.0 58.8 59.0

5 1L 2.8 x 1 36.8 4.5 54.3 55.0
2 x 3 77.4 98.4  111.0  114.0

Qout 175.1  218.3  245.5  249.4

3x 4 158.0  204.0  235.2  236.0

18 14.0 2x1 25.8 32.8 37.0 38.0
Qout 205.2  258.2  293.6  295.4

¥ Discharge through stop log gate(21.4 mj/s) is included in Qgut.
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vi. ! - Qout and t - Qin

Fig. 9 shows the graphical solutions of the simultaneous equations
of H~Qout—t' curve and Hy-Q.,, eurve. From this figure, t' - Qg4 curve
was obtained as the soclution, which is shown in Fig. 10. This curve indi-
cates the increase of carrying capacity of the dam npeccording to the lapse
of operation time. .

On the other hand, discharge hydrograph shown in Pig. 11 indicates
the increase of inflow according to the lapse of time.

vii. Results,

Thus, the time t and the discharge through the dam Q,,; when the
gate operation have come to be abandoned were calculated as a solution of
the simultaneous equations of t'-Q,,¢ and t-Qj,, supposing Qip % Q4,4 ot
Hy = 5.0 my SHVP and t5 = 0.9, 1.0,-1.2, 1.4 and 1.8 hr for 50, 20, 10, 5
and 2-year flcoeds respectively. The results are as follows:

Return Period Qg,¢(m3/c) t+ (hr) total buka

50 year flood 56 2.4 2.7
20 year flood 66 3.2 3.3
10 year flood 75 4.2 4,0

5 year Tlood 108 7.0 6.0

2 year flood Manual operation is quick enough
for 2~year flood ’

5. Discharges of Floods Running into the City Area.

¥When the water level upstream of the dam has reached 5.0 m, SHVP
and the operation of gates is stopped, the water begins 1o overtop the
piers and further the left-side road when H, hes reached 5.6 m, SHVP.
Finally, the discharge from drainage area upstream of Gunungsari dam, Qip
comes to be devided into the following four parts when Hy is higher than
5.6 m, SHVP.

Qg = discharge passing through the gates at Hy = 5.6 m, SHVP

QOG = discharge which flows over the top of piers

QoK = discharge which, flowing over the left-side road, runs
into the downstream reach of the Surebaja river through
the Kedurus river

Qoc = discharge which, flowing over the left-side road and

the Kedurus river, runs into the Surabaja city area.

{see Fig. 12).

(1) Discharge through gates, Qg.
Discharge through the gates at Hy = 5.6 m, SHYP was calculated by

Kindsvader-Carter-Tracy's method and stage-discharge curve at the tail
vater of the dam., The results are as follows:

Return Pericd 50 yr 20 yr 10 yr 5 yr
0g (m>/s) 101 114 130 174
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(2) Discharge through the Kedurus river, Q.

Discharge which flows into the Surabaja river through the Kedurus
river was calculated for 5.6 m, SHVP of water level in the Kedurus river
by Kindsvader-Carter~Tracy's method, considering the loss of head due to
the plers of culvert and the water level downstream of the dam. As a
result, Que = 52 m¥/s for 50, 20, 10 and 5-year floods.

(3) Discharge which flows over the top of piers of the dam, Qpg and dis-
charge which runs into the city area, Qqpg.

The ratio of Qpg and Qpp was estimated assuming that Qp; wes e
flow over the sharp edged wier and QOC was an uniform flow of n = 0.1 and
I = 1/120 for unit width, taking account the width of the dam and the
width between the Kedurus river and Gunungsari dam, This is shown below.

Discharge @ Ratio of @ Ratio of @ x @ Q06
width discharge R
for unit width in percentage
Qe 3.0 2.2 6.6 87
o0 1.0 1.0 1.0 13

Therefore, discharge which runs inte the Surabaja city area is
estimated as follows:

L. @ @, @ @ '
Return period Qin Qs Qok @ -(@+®) © Qog © Qoc
50 year 367 101 52 214 186 28
20 year 328 114 52 161 140 21
10 year 300 130 52 118 103 15
5 year 270 174 52 44 38 6

The discharge hydrograph of the-flow vhich runs into the Surabaja
city area for each return period is shown in Fipg. 13. Total volume of the
hydrograph is as follows,

Return period

(years) >0 20 10 ’
AT e e o e

6. Flooding in Surabaja city.

The water which has overflowed left-side road and the Kedurus
river runs into Surabaja city and flows mainly on the streats toward lower
part of the eity., Finally the water pours into the sea. The course of
the flood flow was assumed as shown in Pig. 14 and flow was calculated as
unsteady flow under the following conditions;

a. Cases of flood: Flood flows at 50, 20 and 1l0-year return periods were
taken. It was found by some trial computation, that five-year flood
would not cause practical damage.

b. Boundary condition: Water level at the lowest end was assumed to be
constant at 10 cm in depth,
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Fig. 14 Course of Flood Flow

y e
) by 7% o
\ o
5 ” \
e 7 Eo
T IS &
e
i
.
Py
v
- .
Ve
“ D
R T .
Wl A dy b il o
[ Lol 5 3
Sl oW -
-4 i o it
/- =
--‘.
& l e e
z - r ?""—".‘ 5
N ‘ + .
-, ?\V—"‘ -
E -'-_-,\1 { ‘- _.:,"'— 4 H) Y
= . N oW
" - . K
) . X
AR o N, N e
Loy j}_ . o & g
h ‘, ;‘)__'_ ;> 3
L. ‘ .-"".
A,y T =
N Ry gt
L - 1 ly
v v —
i : /X il L
~ Ty 7 R 1 T R N
- g - 2
. o 4 iR
2 i ) 8 / ¥ -'b’}"' \
& A >,
J e £
S . 's.:;}l a3
i RNy ; “e P i
v '.;'. ey _‘:
: . - ' '?z" ':‘:
5 20
SR Af ARi At




Initial condition: Initial condition of discharge at each section was
taken constant as 5.6, 5.1 and 6.2 m3/s for 50, 20 and 10-year fload
respectively. Initial condition of water level at each section was
given according to nomuniform flow calculation for discharges méntioned

above.

Interval of sections A x was taken as 500 m and interval of time for
calculation A+t was taken as 5 min.

Manning's coefficient of roughness n was assumed at 0.1 and average
ground slope i was taken as 1/2400. Ratio of effective width of flow
to whole flooding width was assumed at 40% according to aero~photographs,

The calculations gave the maximum water level at each section
as shown in Fig. 15.
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CHAPTER XIX

REDUCTION OF INUNDATION DUE TO IMPROVEMENT OF THE MAS RIVER

This chapter deals with the case of Darmo Subbasin as an example.

Even though the areal net of the drainage system in the Darmo Sub-
basin should not be improved, the condition of drainage ought to be improved
go much if the Mas river is improved so as to have a larger carrying capacity,
because the increase of carrying capacity of the Mas river means the lowering
of the water level which will exert a geood effect upon the drainage condition
of the subbasin. In this chapter, reduction of inundation in the subbasin
due to the improvement of the Mas river is studied. The bases of the study
are as Tollows:

a. The present conditions of the subbasin and the Mas river have been making
it impossible to drain the runoff from the subbasin without any inunda-
tion. That is, the difference between the runoff hydrograph when the
Mas river as well as the subbasin would have been improved under the
condition of f = 0.6 and the runoff hydrograph when they are left as they
are is causing the inundeation in the present subbasin of f = 0.4.

b. If the Mas river is improved, the drainage of the subbasin will also be
improved so much. However, an inundation will gtill remain in the sub-
basin in accordance with the difference of improvement between the two
conditions of drainage of the subbasin f = 0.4 and { = 0.6,

¢, The method of calculation of runoff which is used here is the same as
in Chapter XI.

d. Runoffs were calculated for the three cases, improved state (f = 0.6),
present state {f = 0.4), and the Mas river alone improved (f = 0.4).
Each of them was calculated for three cases of 10-year, 5-year,
and 2-year storms.

¢, Notations are as follows:

f = runoff coefficient of peak discharge, 0.4 for the existing
basin and 0.6 for the improved basin,

w] = propagation velecity in the 300 m-channel mentioned in Chapter

XI, m/s,

W, = propagation velocity in the 2500m-channel mentioned in Chapter
X1, m/s,

T, = inlet time; 8 min for the improved basin, but 24 min was
assumed for the existing basin,
Te = concentration time, min,

r = rainfall intensity, mm/hr; estimated for T; using Fig. 8 in
Chapter VIII,

0 = peak discharge, m3/s; calculated by the rational formula,
R = daily rainfall, mm; from Table 4 in Chapter VIII,
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P = coefficient of total runoff; this value was taken as 0.8
according to the study in Chapter XIV,

V = total volume of runoff, m3; = FRA, .
A = area of the basin, m?; 2.25 km? in this case,
T = duration of runoff, min,

wa,, = propagation velocity in the existing 2500m-channel when the
Mas river has been improved, m/s,

ATy = shertening of propagation time in the existing 2500m-channel
due to the channel improvement of the Mas river, min; this
value was obtained by trial computation,

ATo = shortening of propagation time in the reaches of the Mas
river vhich concern the Darmo subbasin due to the channel
improvement of the Mas river, min; this wvalue was also obtained
by trial computation,

&V = volume of storage or inundation due to the difference of the
two hydrographs, hydrograph in the improved state of the basin
and hydrograph in the present state of the basin, m3,

AVy = volume of storage or inundation due to the difference of the
two hydrographs, hydrograph in the improved state of the
basin and hydrograph in the improved state of the Mas river,
m=,

a = area of inundation, mz; the value in the present state of the
basin was surveyed in the field and the value in the improved
state of the Mas river was assumed on the basis of the above
value,

d = average depth of submergence, m; = t&V/a.
The results of calculation are shown in Tables 1 and 2 and the

obtained hydrographs for 10-year, 5-year, and 2-year storms are shown in
Figs. 1 to 3, ’
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Table 1 Runoff from the Darmo Subbasin

10-yr storm 5-yr storm 2-yr storm

Improved state

T 0.60 0.60 0.60

W] 0.30 0.30 0.17

Wa 0.50 0.50 0.25

To 8 8 8

Teo 108 108 204

r 55 44 19

0 20 16 7

R 156 140 109

F 0.80 0.80 0.80

v 281 x 103 252 x 103 196 x 103

T 468 525 934
Present state

f 0.40 0.40 0.40

w1 0.16 0.15 0.10

W 0.27 0.25 0.20

To 24 24 24

Ta 210 224 282

T 32 24 15

0 8 6 4

v 281 x 103 252 x 102 196 x 103

T 1171 1400 1635
The Mas river improved

f 0,40 0.40 0.40

Wom 0.40 0.37 0.27

ATy 50 54 53.7

ATy 16 16 2.4

Te 140 154 226

Q 11 8.3 4.5

v 281 x 103 252 x 10° 196 x 103

T 852 1012 1453

Table 2 Average Submergence Depth

10-yr storm S5~yr storm 2-yr storm

Present state

AVy 147,420 133,875 63,180

a 300,000 280,000 250,000

d . 0.49 "~ 0.48 0.25
The Mas river improved

avy 95,072 92,043 46,980

a 260,000 250,000 200,000

d . 0.38 0.37 0.23
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CHAPTER XX

POPULATION FORECASTING

In accordance with the city planning, established by the Team City
Master Plan, the future population of Surabaja urban area is expected to
reach roughly 4.8 million by 1990. The prediction might be based upon the
facts and assumptions that; (1) the annual population growth rate of 6% will
remain same in future, (2) the form of government and the politicsal,
economical and soeial organization and institutions of the countrv will oecur.
remain substantially unchanged, (3) no allout war, internal revolution, nation-
wide devastation, epidemic or other disaster will occur, (4} no large-scale
epidemic, destruction by military action, fire, earthquake, or other disester
will occur in the area, (5) the past populations in the city are, 1,285,810
in 1968, 1,409,363 in 1969, 1,518,352 in 1970 and 1,622,256 in 1971 respectively.

Although the future population is roughly estimated at 4.8 million,
the prediction is calculated from data obtained from only the last four years
from 1968 through 1971 and the result may possibly to deviate from the pre-—
dieted figures, in other words, envelope of probable future populetion pre-~
diction may become so wide that the error will alsc be great from the
statistical viewpoint. Therefore, other trials have also been conducted in
order to reach better agreement.

1. Mathematical Method.
{1) Pn =Py + n-q {1)

population of nth year from the base,

P, = present or base year population,
n = number of years from the base year,
q = averaged number of annual increase of population,
then
P, = 1,622,256 + 19 x 1,622,256 ; 1,285,810
= 3,753,081 Say 3,750,000
(2) P, =aX+h (2)

vhere P, = population for the forecast year,
X = number of years from the base year,
a,b= constants may be obtained by the least square methed,

then, using the above statistical figures we obtained the following;

a = 111,833
b = 1,403,024
P, = 111,833X + 1,403,024

For 1990, X = 21 is substituted, then,

Pp = 3,751,517 Say 3,750,000
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(3) Py =Pg{1 + )0 (3)

1
P % - (1,622,256 F .
where r _.(5;) -1 = (1,285,810) 1

0,0598 Say 0.06

then

Py = 1,622,256 (1 + 0.06)19
= 4,908,900 Say, 4,900,000

(4) P, =P, + Al (4)

constants to be cbtained by the least squares,

n = number of the years from the first Year of the data,
Pp = index of the population at nth Year to the base year.
Table 1

Year Population Py

1968 1,285,810 79.26

1969 1,409,363 86.88

1970 1,518,352 93.60

1971 1,622,256 100.00

Using the above statistical figures and the least square method, we
obtain an equation as

Py = 79.26 + 7.6194.n°" 9113
Tor the year of 1990, 22 may be substituted to n, then,
Pn = 79,26 + 7.6194 x 16.74 = 203.81
therefore, the population in 1990 is
1,622,256 x 2.03819 = 3,306,320 Say 3,300,000

(5} Logistic Curve.

K
Py =
n 1 + en—bx
where Pn = population at time X,
X = number of the years from the base year,
e = base of Napierian logarithms,

(2.7182 ...)
K = ultimate population,

4,800,000 after the Team City Master Plan,
-a,b= constants,

the equation (5) may be expressed by the least square method as
follows:

4,800,000
Pu = 77 .0.7763-0.1106x (6)

The population in 1990 will be
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4,800,000
Ph=""" 1 4357 = 3,877,953

n =) 4 e=1.4357 Say 3,880,000

2, 0Other Method.

The study on the future agricultural development indicates that even
in the year of 1990, considerable farm land will remain in the interior of
city area where the city planning designated as either residential, industriel
or recreational zones ete. The study expects that reduction of the farm land
from the present condition is nearly 900 ha by the year, which means that
nearly 6,900 ha of the farm land area will occupy in the city planning aree
even in twenty years later,

The reducted farm land of 900 ha may be converted into the city area,
and if we assume an average population density at 200 persons/ha, a total
population expected to inhabit in this area will be; 200 x 900 = 180,000
persons. Although the overall annual population growth rate is given approxi-
mately as 6%, such accurate compositions of the increment as the ratio of
births, deaths and migration is not given. An average annual population growth
rate of the whole Indonesia is reported to have been 3%, and it may be safe to
assume that the city's annual population growth rate other than migration is
3%. Then the total population in 1990 is estimated at

P =1,622,256 (1 + 0.03)19 + 180,000
% 3,025,000

3. Conclusions.

Although several methods have been mathematically presented, population
forecasting is essentially a matter of judgment ond are subject to a wide
variety of disrupting influences that may affect their reliability and require
the use of a large number of assumptions in their preparation. Although the
forecasting of the future population has been conducted by several different
ways, no same result has been obtained. The results are summerized in Table 2.
At the same time, populations for the years from 1971 through 1992 have also
been calculated and illustrated in Fig, 1,

Table 2 Population Forecast for 1990

Equation Population in 1990
Pp =Py + neq 3,750,000
P,=aX+b 3,750,000
Ph = Po{l + r}" 4,900,000
Pp = Py + ALY 3,300,000
Py, = K 3,880,000

1 4 ea~bx
Pp =Pyl + r)% + A 3,025,000

Taking these results of the computation and circumstances in the city into
account, we may use the figure of 3,750,000 as a population of the city in
1990, Populations for the years, 1972, 1977, 1982, 1987 and 1992 are also
forecast by using the equation (1) and given in Table 3.
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Table 3

Year 1972 1977 1982 1987 1992

——

Population 1,735,000 2,296,000 2,856,000 3,417,000 3,978,000
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CHAPTER XXI

STATISTICS ON HOUSEHOLD WATER USE

1. Number of Households Served by Municipal Water Supply System.

MONTH HOUSES SERVED
1968 1969 1970 1971

JANUARY 44,773 44,735 45,833 47,180
FEBRUARY 43,870 44,854 45,910 47,249
MARCH 43,944 44,915 45,968 47,391
APRIL 44,042 44,982 46,026 AT, 477
MAY 44,131 45,043 46,092 47,616
JUNE 44,261 45,103 46,263 47,732
JULY 44,374 45,149 46,382 47,877
AUGUST 44,421 45,214 46,502 48,065
SEPTEMBER 44,484 45,335 46,452 48,199
OCTOBER 44,592 45,486 46,835

NOVEMBER 44,658 45,579 46,952

DECEMBER 44,732 45,678 47,047

AVERAGE 44,356 45,174 46,371 47,643

2. Ouantity of Water Spent.

MONTH QUANTITY OF WATER CONSUMES (m3/month)
1968 1969 1970 1971

JANUARY 2,995,451 3,370,346 3,498,419 3,828,922
FEBRUARY 2,853,086 3,058,523 3,356,802 3,404,320
MARCH 3,095,568 3,078,784 3,666,408 3,874,619
APRIL 3,021,390 3,218,820 3,602,527 4,215,927
MAY 3,114,046 3,463,320 3,788,777 3,868,482
JUNE 3,184,618 3,316,411 3,713,591 3,756,827
JULY 3,405,021 3,559,309 3,856,820 3,839,840
AUGUST 3,329,023 3,487,833 3,857,179 3,853,599
SEPTEMBER 3,210,540 3,364,191 3,779,469 3,787,021
OCTOBER 3,327,181 3,486,576 3,581,912

NOVEMBER 3,196,537 3,367,819 3,563,044

DECEMBER 3,347,758 3,428,314 3,785,376

TOTAL 38,080,219 40,201,246 44,171,941 34,429,557
AVERAGE 3,173,352 3,350,104 3,680,995 3,825,506
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1, Electricity Consumed by Water Supply System

MONTH USE OF ELECTRIC POWER (KWH)

1968 1969 1970 1971
JANUARY 714,218 853,044 855,808 901,254
FEBRUARY 767,334 779,508 770,220 786,922.8
MARCH 691,812 806,570 863,856 911,271.6
APRIL 726,406 805,894 855,284 867,550
MAY 653,684 846,804 894,000 889,750
JUNE 804,946 751,984 874,792 888,599.6
JULY 813,864 868,266 907,052 909,471
AUGUST 827,890 875,264 814,628 916,640.4
SEPTEMBER 793,578 854,560 883,744 894,137.4
OCTORER 815,736 872,176 897,178
NOVEMBER 781,286 857,214 849,330
TECEMBER 828,238 860,348 882,668
TOTAL 9,218,982 10,031,634 10,437,740

4, Average Water Consumption Rate per each Family.

MONTH 1968 1969 1970 1971
1/day/house 1/day/house 1/day/house 1/day/house

JANUARY 2,240 2,430 2,462 2,617
FEBRUARY 2,240 2,351 2,611 2,484
MARCH 2,270 2,211 2,573 2,637
APRIL 2,280 2,385 2,609 2,959
MAY 2,270 2,480 2,651 2,623
JUNE 2,398 2,450 2,675 2,587
JULY 2,475 2,541 2,682 2,586
AUGUST 2,417 2,488 2,675 2,619
SEPTEMBER 2,405 2,473 2,700

OCTOBER 2,406 2,472 2,467

NOVEMBER 2,385 2,462 2,529

DECEMBER 2,414 2,452 2,595
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5. Water Quality of River.

(1} Name of the river: The Surabaja river, at Gunungsari. .
Authority: Labolatory of Petro Kimia, Gresik.

Chemical composition of raw water:

a. pH -— 7 -7.7
b. Turbidity ~—— 300 - 15,000 ppm
¢. Total hardness as CaCoj --=~ 100 -~ 150 Ppm
d. Alkalinity as CaCon P -—o0

M -—— 100 -~ 120 "
e. Chloride as CaCon ==~ 15 - 25 "
f. Sulphate as CaCoj -— 26
g. Organic matters

(K¥MnO4 number) -—- 18.63

Chemical composition of purified water:

a, pH -~ 9 -9,5 POm
b. Turbidity — 1 "
¢, Total hardness as CaCo3 ~-—— 70 - 1G0 "
d. Alkalinity as CaCojy P —— 20 "
M -— 70 "
e. Sulphate as CaCo} ~—= 100 "
f. Chloride as CaCoj -— 15 = 25 "

Chemicals used for purification:
a. Aluminum Sulphate
b. Calcium Hyphochlorite
¢, Lime

(2) Name of the river: The Pegirian, at Gembong bridge.

Authority: The Japanese Survey Team for the Surabaja river.
Date: 17th January, 1972.
Temperuture: Atom-32 degress C, Water-28 degrees C,

Result of analysis:

a. Hardness as Caleium -—— 110 PPm
b. Total Hardness —-—= 150 Ppm
c. Hydrogen Sulfide -— 0,2 "

d. Ammonia ~—— more than 5 ppm
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CHAPTER XXII

, IRRIGATION WATER REQUIREMENT

1. Average Values of T7-Crop-Year Records.

Average values of crop-growing areas in each crop and in each irri-
gation block are shown in Tables1l-1 to 1-9, and, for reference, the values in
Brantas Delts is alse shown in Table 1-10.

2. Calculation of Monthly Growing Ratio and Average Plant Height of Crop.

Aresl average growing ratio and plant height of paddy in each irri-
gation block have be calculated using Fig. 3-1 in the main report which
indicates the relationship between relative growth of rice plant and rice plant
height. The results of calculation are shown in Tables 2-1 to 2-24, and, for
reference, those of Brantas Delta are shown in Tables2-25 to 2-28,

3. Calculation of Field Delivery Water Requirements and Diversion
Water Requirements in Each Irrigation Block.

Seed bed water requirements of paddy are shown in Tables3-1 to 3-5.

Monthly transplanting area and puddling water requirements are shown in
Tables 3-6 to 3-10,

Field delivery water requirements both for paddy and for polowidjo are
given in Tables 3-11 to 3-16,

Field delivery water requirements snd diversion weter requirements are
given in Tables 3-17 to 3-25.

4, Irrigation Water Distribution.

Irrigation water distribution under the control of Wonokromo Section
during the period from 1964 4o 1970 is shown in Tables 4-1 to 4-8.
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Table 1-1 Growing area by crop in hectare
Irrigation Block: SIMOWAQ W-1
Average of 7 yrs (1954 to 1970) A = 387 ha
Ralny sea« Dry season Dry season -
son paddy paddy paddy non-
Regulated Regulated Polowidjo Fallow Others Total
Seed bed Growing Seed bed Growing Seed bed Growing
ha 2 2 0 3 0 83 7 277 3 387
Oct: "¢ g5 0.5 0 0.8 0 24,0 1.8 71,6 0.8  100.0
ha 1 15 0 0 o 37 3 294 27 387
Nov. Ty 2.8 3.0 0 0 0 9.6 0.8 76,0 6.9  100.0
ha 13 89 0 0 0 16 0 212 57 387
Poc. "y 3.4 23,0 0 0 0 4.1 0 54.8 4.7 100.0
J ha 16 189 0 0 0 4 0 121 57 387
an. g 4,2 48.8 0 0 0 1.0 0 31.3 14.7  100.0
Feb ha 7 256 0 1] 0 0 0 75 49 387
% 1.8 66.1 0 0 0 0 0 19.4 12.7  100.0
M ha 2 291 0 0 4] 0 2] 71 23 387
AT Ty 0.5 75.2 0 0 0 0 0 18.4 5.9 100.0
A ha o 267 2 2 2 1 W] 98 15 187
PT. 'y 0 69.0 0.5 0.5 0.5 0.3 0 25,3 3.8 100.0
M ha 0 184 3 17 7 12 1 136 27 337
Yy 0 47,5 0.8 4.4 1.8 3.1 0.3 35,1 7.0 100.0
J ha 0 64 1] i3 5 89 4 164 28 387
vy 0 16.5 0 8.5 1.3 23,0 1.0 42.4 7.3 100.0
Jul ha Q 18 V] 34 3 130 9 163 30 387
uls 7y 0 4,7 ] 8.8 0.8 33.6 2.3 42,1 7.7 100.0
A ha 0 3 1] 34 1 144 10 165 30 387
ue: Ty 0 0.8 o 8.8 0.3 37.2 2.6 42,6 7.7 100.0
g ha 0 0 0 17 0 120 9 210 31 387
ALENIEY 0 0 0 4.4 o 31,0 2,3 54,3 8.0 100.0
Note: Basic data (yearly records) are "Daftar Pertanaman" of Sekisi ¥Wonokromo,
Brantas, East Java Provincial Irrigation Service,
Table 1-2 Growing area by crop in hectare
Irrigation Block: KEBONAGUNG W-2
Avernge of 7 yrs (1964 to 197Q) A= 1,511 ha
Rainy sea- Dry season Dry season
son paddy paddy paddy non-
Regulated Rogulated Polowidjo Fallow Others Total
Seed bed  Growing Seed bed Growlng Seed bed Growing
oct ha 0 0 ¢ 276 1 709 16 506 3 1,511
. 0 0 o 18.3 0.1 46.9 1.0 33.5 .2 100.0
Nov ha 15 8 4] 220 0 522 20 654 72 1,511
. ] 1.0 2.5 4] 14.6 [ 34,5 1.3 43.3 4.8 100.0
Dec ha 50 77 0 141 0 324 21 710 188 1,511
. 5.3 5.1 o] 9,3 [ 21.4 1.4 47.0 12,5 100.0
Jan ha 74 332 o 52 0 101 20 534 308 1,511
] 4.9 22.0 o 3.4 0 6,7 1.3 35.3 26.4 lo0.0
Fab ha 44 899 o 2 1] & 20 318 162 1,511
. 1 2.9 59.5 4] .1 0 0.4 1.3 25.0 10.8 100.0
Mar ha 13 1,327 0 ] 0 o} 19 62 90 1,511
. 1 0.9 87.8 3] o 0 0 1.3 4,1 5.9 100.0
Aoy ha 0 1,415 1 0 0 0 20 69 6 1,511
Py 0 93.6 0.1 V] 1] 0 1.3 4.6 0.4 100.0
Ma ha 0 1,137 14 5 5 1 18 268 63 1,511
¥ % 0 75.2 0.9 0.3 0.3 0.1 1.2 17.8 4.2 100.0
Jun ha 0 756 17 54 20 47 12 447 158 1,511
% 0 50.0 1.1 3.6 1.3 3.1 0.8 29.6 10.5 100,0
Jul ha 1] 245 16 166 31 200 20 603 230 1,511
] 0 16.2 1.1 11.0 z2.1 13,2 1.3 39.9 15,2 100.0
Au ha 0 18 5 I05 16 559 18 484 106 1,511
LI 0 1.2 0.3 20,2 1.1 37.0 1.2 32.0 7.0 100,0
Se ha 1 0 1] 353 k) 723 17 392 22 1,511
Py 9.1 0 0 23,4 0.2 47.8 1.1 26,0 1.4 100.0

Note: Basic data (yearly records) are "Daftar Pertanaman" of Sekisi Wonokromo,
Brantas, East Java Provincial Irrigation Service.
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Table 1-3 Growing area by crop in hectare
Irrjgation Block: DJAMBANGAN W-3

Average of 7yrs (1964 to 1970) A= 62 ha
Rainy sea- Dry season Dry season
son paddy paddy paddy non-
Regulated Regulated Polowidjo Fallow Others Total
Seed bed Growing  Seed bed Growing Seed bed Growing
et ha 0 0 o 14 0 23 3 19 3 62
. 0 0 0 22.6 0 37.1 4.8 30.6 4,9 100.0
Nov ha 2 1 0 9 0 15 2 19 14 62
. 3.2 1.6 1] 14.5 0 24,2 3.2 30.7 22.6 100.0
Dec ha 2 24 0 7 1] 14 1 [ 8 62
Rb I ¥ 3.2 38,7 0 11,3 0 22,6 1.6 9.7 12,9 100.0
Jan ha 2 35 0 1 [} 2 1 10 11 62
. 1 3.2 56.5 o 1.6 1] 3.2 1.6 16.1 17.8  100.0
Feb ha 1 45 0 1} 0 0 1 4 11 62
. 1.6 72.6 0 0 0 o 1.6 6.4 17.8 100.0
Mar ha 1] 50 0 0 0 0 0 2 10 62
ar. -y 0 80.7 0 0 0 0 0 3,2 16.1  100.0
Ant ha 0 4] 0 0 0 0 o] 12 9 62
Pre Ty 0 66.1 0 0 0 0 0 19.4 14.5  100.0
M ha 0 20 2 3 1 4] 0 16 20 62
A 0 32.3 3.2 4,8 1.6 0 0 25.8 32,3 100.0
Jun ha 0 9 1 21 1 4 ¢ 12 14 62
. ] 0 14,5 1.6 33.9 1.6 6.5 0 19.3 22.6 160.0
Jul ha 0 0 1 27 1 17 2 7 7 62
. 1 0 0 1.6 43.6 1.6 27.4 3.2 11.3 11.3  100.0
ha 0 0 1] 31 0 22 3 1 5 62
Aug. "y 0 0 0 50.0 0 355 4.8 1.6 8.1 100.0
s ha 0 0 0 31 0 26 3 1 1 62
P 4 o o 0 50.0 o 41.9 4,9 1.6 1.6 100.0
Note: Basic dats (yearly records) ere “Daftar Pertanaman' of Sekisi Wonokromo,
Brantas, East Java Provincial Irrigaticn Service.
Table 1-4 Growing area by crop in hectare
Irrigation Block: KARAH W-4
Average of 7 yrs (1964 to 1970) A+ 129 ha
Rainy sea- Dry seasen Dry scason
son paddy paddy paddy non-
Regulated Regulated Polowidjo Fallow Others Total
Seed bed Growing  Seed bed Growing Seed bed Growing
Oct ha 1 0 o 36 0 13} 0 34 7 129
. 0,8 0 0 27.9 [ 39.5 1) 26.4 5.4 100.0
Nov ha 4 8 [+ 21 Q 33 0 37 26 128
. 1 3.1 5,2 0 16.3 0 25.6 0 28.7 20.1 100.0
Dec ha 4 44 ] 14 0 20 ] 19 28 129
. 3.1 34,1 0 10,9 0 15.5 0 14.7 2}.7 100.0
Jan ha s 68 0 2 0 5 0 20 29 129
. Y 3,9 52.7 0 1,6 0 3.9 0 15.5 22.4 100.0
Feb ha 3 162 0 [1] o 0 o 16 8 129
. 2.3 79.1 o] 0 0 1] 0 12,4 6,2 100.0
Mar ha 1 122 0 o 0 0 o 3 3 129
B 0.8 94,6 0 0 0 0 0 2.3 2.3 100.0
ApT ha 0 105 I o 1] 3] o 23 0 128
PT. Ty 0 81,4 0.8 0 0 0 0 17.8 0 100.0
Ma ha 0 66 3 8 1 [ 0 25 26 129
Yooy 0 51.1 2,3 6.2 0.8 0 0 19.4 0.2 100.0
Jun ha 0 22 1 44 2 13 , 15 17 15 129
. 0 17.0 0.8 34.1 1.6 10.1 11.6 13.2 11.6 100.0
Jui, ha 0 3 1 55 1 28 3 21 17 129
. 0 2.3 0.8 42.6 0.8 21.7 2.3 16.3 13,2 100.0
A ha 0 0 1 65 1 40 0 10 12 129
UE- g 0 0 0.8 50.4 0.8 31.0 0 7.7 9.3 100.0
S ha 1] 0 0 65 0 55 4] 7 2 129
Py 0 0 0 50,4 0 42.6 ) 5.4 1.6 100.0

Note: Basic data (yearly records) are "Daftar Pertanaman' of Sckisl Wonokromo,
Brantas, East Java Provineial Irrigation Service.
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Table 1

Table

Growing area by crop in hectare

-5 Irrigation Block: ROWOWIJUNG W-S
Averages of 7 yrs (1964 to 1970) A= 430 ha
Ralny sea- Dry season Ury season .
son paddy paddy paddy non-
Regulated Regulated Pelowidje Fallow Others Total
Seed bed Growing Seed bed Growing Seed bed Growing
ha. o 0 0 6 0 o 17 393 5 430
Oct, "y 0 0 0 1.4 0 2,1 4.0 9l1.4 1.1 100.0
ha 15 2 0 0 0 0 13 366 34 430
Nov. "y 35 0.5 0 0 0 0 3.0 85.1 7.9 100.0
ha 26 80 0 0 0 0 6 216 102 430
Dec. "y 5.1 18,6 0 0 0 0 1.4 50.2 237 100.0
ha 10 293 0 0 0 [ 0 61 66 430
dan. Ty 23 68,1 0 0 0 0 0 14,2 15,4 100.0
ha 2 357 0 0 o} 0 0 56 15 430
Feb. "¢ o.5 83.0 0 0 0 0 0 13.0 3.5 1000
ha 0 395 0 1] 0 0 0 34 1 430
Mar. 7y 0 91,9 0 0 0 0 0 7.9 0.2 100.0
ha o 361 1 [} 0 0 0 64 4 430
ApT. Ty 0 84.0 0.2 0 0 0 0 14.9 0.9 100,0
ha 0 224 1 4 2 4 0 186 9 420
May Ty 0 52,1 0.2 0.9 0.5 0.9 0 43.3 2.1 100.0
ha 0 53 1 13 2 35 7 ipe 11 4310
Jun. ] 0 12,3 0.2 3.0 0.5 8.2 1.6 71.6 2.6 100, 0
J ha 0 5 0 20 0 51 12 342 0 430
ul. 7y 0 1.2 0 4,7 0 11.8 2.8 78.5 0 100.0
ha 0 o 1] 20 1] 46 14 349 1 430
Aug. g 0 0 0 4.7 0 10.7 3.3 81.1 0,2 1000
s ha o 4] 1} 15 1] 31 15 369 i} 430
Py 0 0 0 3.5 0 7.2 3.5 85.8 0 100.0
Note: Basic data (yearly records) are "Daftar Pertanaman® of Sekisi Wonokromo,
Brantas, East Java Provincial Irrigation Service,
1-6 Growing area by crop in hectare
Irrigation Block: GUNUNGSARI  W-6
Average of 7 yrs (1964 to 1970) A= 1,283 ha
Rainy sea- Dry season Dry season
son paddy paddy paddy non-
Regulated Regulated Polowidjo Fallow Others ‘'Total
Seed bed Growing Seed bed Growing Seed bed Growing
oct ha 0 0 0 18 0 54 0 1,216 5 1,293
. 0 0 1] 1.4 /] 4,2 0 94.0 0.4 100,0
Nov ha 7 0 o 7 0 o 3 1,226 41 1,293
% 0.5 0 ¢ 0.5 [} 0.7 0,2 94.9 3.2 100.0
Dec ha 44 54 0 2 0 3 3 1,034 153 1,283
R | 3.4 4,2 0 0.2 0 0.2 0.2 80.0 11,8 100.0
Jan ha 63 448 0 0 0 0 1 449 327 1,293
R ] 5.3 34.6 0 0 0 [} 0.1 34.7 25.3 100.0
Feb ha 11 1,173 0 0 0 o) 2 23 24 1,293
. 1 0.8 90,7 0 0 0 0 0.2 1.8 6.5 100.0
Mar ha 0 1,286 0 0 0 0 1 0 6 1,293
. 1 0 99.4 0 i) 1] 0 .1 [} 0.5 100.0
Apr ha 0 1,281 0 ] 0 0 1 0 10 1,293
. 0 59.1 0 0 0 0 0.1 0 0.8 100.0
May N2 0 1,002 0 0 0 4 1 270 16 1,293
% 0 77.5 1] 0 0 0.3 0.1 20,9 1.2 100.0
Jun, ha 0 199 0 0 1 24 2 1,045 22 1,293
] 1] 15.4 0 0 0.1 1.8 0.2 80.8 1.7 100.0
Jul. ha o] 0 1 1] [ 58 11 1,194 23 1,293
% 0 1] 0.1 0 0.5 4.5 0.8 92,3 1.B 100.0
Aug. 12 0 0 0 ] 0 8l 7 1,195 10 1,293
% 0 0 1] 0 0 6.3 0.5 92.4 0.8 100.0
h 4] 0 [ 1] 0 50 2 1,212 20 1,293
Sep. "% o 0 0 0 0 4.6 0.2 43, 1.5 14000
Note: Basic data (yesrly records) are "Daftar Pertanaman® of Sekisi Wonokromo,

Brantas, East Java Provincial Irrigation Servica.
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Table 1-7

Growing area by crop in hectare

Irrigation Block:

KALIBOKOR  W-7

Average of 7 yrs (1964 to 1570) As 1,109 ha

Ralny sea- Dry season Dry season

son paddy paddy paddy Non-
Regulated Repulated Polowidjo Fallow Others Total

Seed bed Growing Seed bed Growing  Seed bed Growing
dct ha 5 0 0 326 0 a5 [ 677 6 1,109
B 0.5 0 0 29.4 0 8.6 o 61.0 0.5 100.0
Nov ha 40 7 0 110 0 29 1] 734 189 1,109
1 3.6 0.6 0 9.9 0 2,6 1] 66,2 47,1 100.0
Dec ha 210 241 0 4 Q 1 0 445 208 1,109
M. 1 18.9 21.7 0 0.4 0 0.1 1] 40.1 18.8 100.0
Jan ha 69 731 o [} 0 0 0 151 158 1,109
. 6.2 65.9 0 0 [\] 0 0 13.6 14.3 100.0
Feb ha 6 1,035 0 1] 0 L} 0 44 GB 1,109
. 0.5 93.3 0 0 0 0 0 0 6.1 100.0
Mar ha 0 1,107 0 0 1] 0 o 0 2 1,109
R 1 0 99,8 o o 0 0 0 0 0.2 100,0
Apr ha 0 898 1 [} 0 0 0 137 73 1,109
BT g 0 B1.0 0.1 0 0 0 0 12.4 6.5  100,0
May 2 0 443 19 4 0 1 ] 521 121 1,109
LAY 0 39,9 1.7 0.4 0 0.1 0 a1.0 10.9  100.0
Jun ha 0 40 36 137 0 15 0 621 261 1,109
B ] 0 3.6 3.2 12.4 0 1.3 1] 56.0 23.5 100.0
Jul ha 0 0 14 376 2 45 0 560 112 1,109
ul- g o o 1.3 33.9 0.2 4.1 0 50.4 10.1  1bo.0
A ha 0 4] 0 449 0 136 0 479 5 1,109
UE: 4 0 o 0 44.1 0 12.3 0 43,2 0.4  100.0
s ha 0 [+ o} 482 0 106 ] 518 3 1,109
Py 0 0 0 43,5 0 9.5 0 46,7 0.3 100.0
Note: Basic data (yearly records) are "Daftar Pertanaman' of Sekisi Wonokromo,
Brantas, East Java Provincial Irrigation Service.
Table 1-8 Growing area by crop in hectare
Irrigation Block: DJEBLOKAN W-8
Average of 7 yrs {1964 to 1970) A= 1,808 ha

Rainy sea- Dry season “Dry season

son paddy paddy paddy non-
Regulated Regulated Polowidjo Fallow Others Total

Seed bed Growing Seed bed Growing Seed bed Growing
ha 5 0 o 316 0 286 1] 1,121 B 1,808
Oct. Ty 0.3 0 0 17.5 0 15,8 0 62.0 4.4 100.0
N ha 77 7 0 28 ] 29 0 1,331 336 1,808
RAATE TR Y- 0.4 0 1.5 0 1.6 0 73.6 18.6  100.0
D ha 107 339 0 [} 0 0 4] 666 696 1,808
°c % 5.3 18.8 0 0 0 0 0 36.8 38,5 100.0
I ha 48 1,124 0 0 a 0 Q 173 465 1,808
.y 2.0 62,2 0 o 0 0 0 9.4 25,9 100.0
Feb ha 8 1,275 0 1] 0 4] 0 20 505 1,808
€y oS 90,5 0 0 0 0 0 1.1 27.9  100.0
M ha 0 1,796 0 0 0 0 D 9 3 1,808
B¥e % 99,3 99,3 0 0 0 0 ¢ 0.5 0.2 100.0
A ha 0 1,577 2 o 1] 0 4] 170 58 1,808
Py 0 87.2 0.1 0 0 0 0 9.4 3.3 100,0
M ha 0 671 22 6 0 0 0 837 272 1,808
Wy D 37.1 1.2 0.3 0 0 o 46.3 15,1 1000
I ha 0 79 40 144 16 32 0 1,232 265 1,808
. e 0 4.4 2,2 8.0 0.9 1.8 0 68.1 14.6 100.0
Jul ha [} 4 15 407 12 253 0 831 284 1,808
ul. 'y [} 0.2 0.8 22.5 0.7 14.0 0 46.1 15.7 100.0
A ha 0 0 0 504 1] 388 1) a97 19 1,808
ug. Ty 0 0 0 27.9 0 21.8 0 49.6 1.0 100.0
g ha Q 0 o 497 0 407 0 904 0 1,608
SR 0 0 0 27.5 0 22,5 o 50.0 0 100,0
Note: Basic data (yearly records) are "Daftar Pertanaman' of Sekisi Wonokromo,

Brantas, East Java Provincial Irrigation Service.
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Table 1-0 Jrowing area by crop in hectare

Irrigation Block: GROMPOL S

-1

Average of 7 yrs (1964 to 1870) A= 227 ha
Rainy sea- ] bry season Dry seasen
son paddy paddy paddy nen-
Regulated Regulated Polowidjo Fallow Tobacco Others Tota)
Seed bed Growing Seed bed Growing Seed bed Growing
ha 0 0 o 0 0 0 16 167 44 0 227
Oct. "y 0 0 o 0 o 0 7.0 73.6 19.4 ¢ 100.0
ha 5 0 ¢ 0 o 0 ] 216 5 1 227
Nov. Ty 2.2 0 0 0 0 0 0 95.1 2.2 0.5 100.0
ha 19 1 0 0 0 0 0 201 o 6 227
Dec. "y 5.3 0.5 0 0 o 0 0 B8.5 0 2.6 100.0
ha 12 106 0 0 o 0 0 87 ¢ 22 227
Jan. Ty g3 46,7 0 0 0 0 o 38.3 0 9.7 1000
ha 1 222 0 0 o 0 0 3 ¢ 1 27
Feb. T g5 97.8 0 o 0 0 0 1.3 0 0.4 100,90
ha 0 227 Q 0 0 0 0 0 (] 0 227
Mar. 7y 0 100.0 0 0 b 0 0 0 0 o 100.0
ha 0 223 0 0 0 0 0 4 o o 227
Apr. Ty o 98.2 0 0 o 0 0 1.8 0 o 100.0
ha 0 12 0 0 ] 0 14 97 3 1 227
May Ty 0 49.3 0 0 0 0 6.2 42.7 1.3 0.5 100.0
ha ¢ 2 0 0 0 0 60 121 44 0 227
dun. Ty 0 0.9 0 D 0 ) 26,4 53,3 19.4 0 100,0
ha ¢ 0 0 0 0 0 a0 a9 57 1 227
Jul. 7y 0 o 0 0 0 0 35.2 39.2 25,1 0.5  100.0
ha 0 0 0 0 0 0 73 99 55 0 227
hug. Ty 0 0 0 0 0 0 32.2 43.6 24.2 0 1000
ha 0 0 0 0 0 0 44 129 54 0 27
Sep. T 0 0 0 0 0 0 19.4 56,8 23.8 0 100.0
Note: Basic data (yearly records) are "Daftar Pertanaman" of Sekisi Wonokromo,
Brantas, East Java Provincial [rrigation Service,
Growing area by crop in hectare
Table 1-10 Irrigation Block: BRANTS DELTA
Average of 8 yrs (1962 to 1969) A= 32,360 ha
Rainy sea- Dry season Dry season Supar Cane
son paddy paddy paddy non- Seeding Fleld Palo
Regulated i Regulated & New O} Total uidj; Fallow Others Toul
Seed bed Growing Seed bed Growing “Seed bed Growing  Seedling -
oer, ha 31 0 0 3,895 1 2,705 132 0 5,085 5,085 11,901 7,514 1,086 1,k
% 0.l 0 0 12,0 0 8.4 0.4 0 15,7 15,7 36.8 23.2 3.4 I
oy, ha 785 255 0 752 0 638 327 05,085 5,085 6,718 15,131 2,660 32,1
2.4 0.8 0 2.3 0 2.0 1.0 0 15.7 15,7 20.8 46.8 8.2 It
hec, ha 1,504 6,329 0 114 0 187 448 0 5,085 5,085 1,333 11,12) 6,239 35,1
Y a6 19.6 0 0.4 0 0.6 1.4 0 15,7 15.7 4,1 34,4 19.2 1M
Jap, M8 585 19,712 0 1 o 25 535 0 5,085 5,085 224 3,111 3,082 3L
% 1.8 60.9 0 0 0 0.1 1,7 ¢ 15,7 157 0.7 9.6 9.5 I
Fep, M@ 116 25,082 0 0 0 4 552 @ 5,085 5,085 141 611 760 3L
% D4 77.5 0 0 o 0 1.7 0 1s.7 15,7 0.4 1.9 2.4 1
Map, N2 9 25,970 0 0 [} 0 571 0 5,085 5,085 133 318 274 32,38
ty 0 80.3 0 0 ¢ 0 1.8 0 15.7 15.7 0.4 1.0 0.8 W
Aoy, 2 ¢ 22,253 19 2 24 3 580 1 4,909 4,910 386 3,635 548 32,8
PT: Ty o 68.7 0.1 0 0.1 0 1.8 0 15.2 15.2 1,2 11.2 1,7 W
May ha 0 5,822 361 269 224 187 581 153 3,772 3,925 3,668 10,378 3,045 32,3
L1 0 27.3 1.1 0.8 0.7 0.6 1.8 0.5 11,7 12.1 1.3 320 12,7 I
Jun. h: 0 1,510 355 3,553 167 2,490 567 1,926 2,183 4,109 7,360 6,247 5,993 32,
0 4,7 1.1 1,0 0.5 7.7 1.8 6.0 6.7 12.7 22,7 19.3 185 I
ha 0 168 80 6,869 66 4,564 11
Jul, ' 461 4,231 706 4,937 9,553 2.615 3,047 32,3
\ 0 0.5 0.2 21.2 0.2 4.1 1.4 13,0 2.2 1s.3 29,5 8.0 ‘9.4
Aug, P2 O 4 8 7,50 16 5,286 218 5,010 39 5,049 11,567 1,772 929 3,
% 0 0 0 23,2 0 16.3 0.7 15,5 0.1 15,6 35,8 5,5 2,9
ha 0 0 3 7,116 7 5,062 93 2,3
Sep, s ' 5,080 05,080 12,986 1,721 291 3,
Py 0 0 0 22.0 0 15.7 0.3 157 0 15.7 401 5.3 0.8 I

Note: Brsic data (yearly records) are “Daftar Pertanaman" of Seksi Sidoardjo
Brantas East Java Provincial Irrigation Service,

- 394 -



Table 2-1

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Simowau w-1
A = 387 ha
Area Month
planted
Ha . 0 N D J F M A M J J A S
) A 8.17 0.33 0.50 0.67 0.83 1.00
B 0.34 0.66 1.00 1.24 1.66 2,00
A 020 | 040 | osa | aBo | 100
13 B 2,60 5.20 7.80 10.40 | 13.00
9 A 0.25 0.50 0.75 1.00
B 2.25 4.50 7.50 9,00
65 A 0.20 0.40 0.60 0.80 1.00
B 13.00 | 26.00 39,0 62,00 | 65.00
A 0.26 0.50 0.75 1,00
18
B 4.50 .00 1350 [18.00
82 A 0.20 0.40 0.60 0.80 1.00
B 16.40 | 32.80 | 49.20 | 6560 | B2.00
38 A 0.25 0.50 0,76 1,00
B 9.850 | 19.00 |28.80 | 38.00
29 A 0.20 0.40 0.60 0.80 1,00
B n.58 11.60 | 1740 | 2320 | 28.00
17 A 0.25 0.50 0.75 1.00
B 4.25 8,50 12,75 | 17.00
15 A 0.20 0.40 0.60 0.80 1.00
B 3.00 6,00 9.00 12.00 | 1500
3 A 0.17 0.33 oo | 067 0.83 1,00
B 0.54 0.99 180 | 2.01 249 | 3.00
To
tal 2 15 89 189 256 291 267 184 64 18 a
Area
B 0.34 3,28 21406 | 60.64 | 110.44 | 177.08 | 209.99 | 166.46 | 60.01 | 17.49 3.00
ALA.G.R.
E
B/Total 0.17 0.22 0.25 0.32 0.43 0.61 0.79 0,90 0.94 0.97 1.00
Area
A.P.H. m] o2s 0.36 0.43 0.58 0,81 1.11 1.24 1.28 1.25 1,26 1,26
Note: A,A.G.R.: Areal Average Growing Ratio Remarks :
A.P.H. : Average Plant Height A: Growing Ratio

B: Weighted Growing Ratio
B = A X Area
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Table 2-2

-

Calculation of Monthly Growing Ratic and Average Plant Height

Dry Season Paddy . Irrigation Block: Simowau ww1
Regulated A = 387 ha
ATrea Month
Planted Ha A M J J A S 4] N D J
2 A 020 | 040 | 080 | o080 | .00
B 0.40 0.80 1.20 1.80 2.00
15 A 0.26 0.50 0.76 1.00
B 3,76 750 |11.80 {15.00
14 A 0.26 0.50 0.75 1.00
B 350 | 700 |1050 |14.00
2 A 0.20 0.40 0.60 0.80 1.00
B 0.40 0.B0 1.20 1.50 2.00
1 A 0.26 0.50 Q.75 1.00
B 0.26 0.60 0.75 1.00
Total Area 2 7 as 34 34 17 3 [\
ZB 0.40 4,66 12.60 21.36 29,20 16.36 3.00 [s]
A.A.G.R.
LB/Total 020 | 027 | oss | o3 | oms | oss 1.00 0
Area
A.P.H.m 0,30 0.48 0.70 112 1.26 1.25 .26 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height

Growing Ratio
Weighted Growing Ratio
B = A x Area

Remarks: A
B

e s

- 396 -



Table 2-3

Calculation of Monthly Growing Ratio and Average Plant Height

bry Season Paddy Irrigation Block: Simowas w-1
Non-Regulated A = 387 ha
Area Month
Planted Ha A M J J A S 0 N D J F
1 A 0.2‘(_! 0.40 0.60 0,80 1.00
B 0.20 0.40 0.60 0.80 1.00
1 A 0,25 0.50 0.75 1.00
B 2,75 5.50 8,25 11.00
31 A 0.33 0.66 1.90
B 10.23 | 2048 ] 3roo
24 A 0.26 0.50 0.75 1,00
B 6.00 | 1200 | 1800 | 24.00
22 A 0.20 0,40 0.60 0,80 1,00
B 4,40 880 | 13.20 | 1780 | 2200
A 0,26 0.50 0,75 1.00
34 B
B.50 17.00 25.60 34,00
7 A 0.20 0.40 0,60 0.80 1.00
B 1.40 2.80 4,20 5.60 7.00
A 0.25 0.50 0.76 1,00
14 Ay
B 3,50 700 |10.50 |14.00
0.33 0.66 1,00
12 A 3 X
B 3.96 702 | 12.00
A 0,25 0.80 .76 1.00
4 B
1.00 2,00 3.00 4,00
Total Area 1 12 89 130 144 120 93 ar 16 4 0
LB 020 | 315 | z6.73 | 6021 | 9750 | 7830 | 77.06 | 3082 | 16.00 | 400 0
A.A.G.R.
LB/Total 020 | 026 [ o030 | 046 | oos | oes | 083 | oBa | 09a | 1.00 )
Area
A.,P.H m 0.30 0.45 0.56 0.87 1,18 1.18 1.26 1.25 1.26 1.26 (1}
Note: A,A.G.R.: Areal Average Growing Ratio Remarks:
A.P.H.:  Average Plant Height A: Growing Ratio
B: Weighted Growing Ratio
B = A X Area
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Table 2-4

Pl

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Kebonagung w-2
A =1,511 ha
Area Month
Planted
Ha 0 N D J F M A M J J A S
5 A 0.17 0.33 0.50 0.67 0.83 1.00
B 1,36 2.64 4.00 5.36 8.41 8.00
A 0.20 0.40 0.60 0.80 1.00
69 .
B 12.80 | 27.60 {4140 |6520 |68.00
A 0.28 0.50 0.756 1.00
201
B §0.25 | 100,60 | 160,75 | 201.00
A 020 | 040 0.60 0.80 1.00
54
B 1080 |21.60 |[2240 |a320 |s4.00
A 0,25 0.50 0.76 1.00
327
B 81.75 | 163.60 | 248,26 | 327,00
A 0.20 0.40 0.60 0.80 1.00
240 B
4ag.oo |es.00 |14a.00 | 19200 | 240,00
A 0.26 0.50 0.75 1.00
271 B
67.76 |135.50 |203.26 |271.00
A 0.20 0.40 0.60 0.50 1.90
157
B 31.40 62.8 |94.20 |126.60 }157.00
A 0.25 0.50 0.76 1.00
70
B 1750 |3s.00 |5260 |70.00
A 0.20 0.40 0.60 0.80 ).
18 3
B 3.60 720 |s0.80 [14.40 |18.00
Total
Area o 8 77 332 899 1,327 | 1,418 1,137 | 756 245 18 0
LB o 1.36 16.44 | 92.65 | 298.61 | 603.64 | 929.85 | 912.66 | 898.90 | 241.40 { 18.00 o
A.A.G.R. 0 0.17 0.21 0.28 0.32 0.45 0.66 0.80 0.93 0.99 1.00 o
LB/Total
Area
A.P.H. m 0 0.26 0.33 0.50 0.61 0.85 1.16 1.25 1.26 1.25 1,25 0
Note: A.A.G,.R.: Areal Average Growing Ratio Remarks:
A.P.H. : Average Plant Height A: Growing Ratio

B: Weighted Growing Ratio
B = A x Area
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Table 2-5

Caleculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy

Irrigation Block:

Kebonagung w-2

Regulated A = 1,511 ha
Area Month
planted Ha A M J J A S 4] N D J F
s A 0.20 0.40 0.60 0.80 1.00
B 1.00 2,00 3.00 4.00 5.00
A 0.25 0.50 0.75 1.00
49 B 12.25 24,60 36.76 49.00
A 0.33 0.67 1.00
23 B
7.59 | 15.4( 23.00
A 0.28 0.60 0.76 1.00
56 B
1400 | 28.00 | 42.00 | 56.00
A 0.20 040 0.60 0.80 1.00
33 B
660 |1320 |19.80 |26.40 |[33.00
A 0.25 0.50 0.75 1.00
46 B
11.50 | 23000 {3450 |48.00
89 A 0.20 0.40 0.60 0.80 1,00
B 17.80 13560 |6340 37120 |weo.c0
A 0.17 0.33 0.50 0.67 0,83 1.00
: |
B n.68 1.32 2.00 2.68 a3z 4,00
A 0.20 0,40 0.60 0.80 1.00
46 B 5,20 |1840 |2760 |3680 |a6.00
2 A 0.17 0.33 0.50 0.67 0.83 1.90
B 0.34 0.66 1.00 1.34 1,66 2,00
Total Area 0 5 54 166 306 3563 276 220 141 52 2
LB 0 1.00 14,25 | 56.69 |[127.34 |208.26 |121.36 |181.48 113046 | 51.66 2.00
AALGUR.
IB/Total o 0.20 0.26 0.34 0.42 0.59 0.69 0.82 0,93 0,99 1.00
Area
AP H. m 0 0.30 0.45 0.63 a.78 1,09 1.19 1.26 1.25 1.26 1,26
Note: A.A.G.R.: Areal Average Growing Ratio Remarks :
A.P.H. : Average Plant Height A: Growing Ratic
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Table 2-6

Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy

Irrigation Block:

Kebonagung w-2

Non-Regulated A = 1,511 ha
Area Month
Planted Ha A M J J A S 0 N 1] J F
1 A 0.20 b.40 0.60 0.80 1.00
B 0.20 0,40 0.60 0.80 1.00
A 0.26 0.50 0.75 1.00
13 B 2,26 6.50 2.75 | 13.00
A 020 | o040 0.60 0.80 1.00
33 B .
6.60 |13.20 |to.so | 2640 |33.00
153 A 0.26 | o0.50 0.76 1.00
B 38256 [7660 | 114.76 | 163.00
1 A 0.33 0.67 1,00
B 0.33 0.67 1.00
A 0.25 0.50 0.76 1.00
198 B —
48.50 |8g.00 | 148,80 { 198.00
A 0.20 0.40 0.60 0.80 1,00
160 ¢
B 92.00 |64.00 o500 |128.00 | 180.00
63 A 0.25 0,50 0.76 1.00
B 1676 | 31.60 |47.26 | ea.00
g5 A 0.20 0,40 0.60 0,80 1.00
B t9.00 |3sooc ({5700 |76.00 |ses00
6 Q 0,17 0.33 0.50 0.67 0.83 1.90
1.02 1,98 3.00 4,02 4,98 6.00
Total Area o 1 47 200 E59 723 709 522 324 101 6
LB 0 0.20 10.26 | 58.55 |188.68 | 354,60 | 502,98 |433.26 | 203.02 | 9988 | .00
A.A.G.R. o .20 0,22 0.28 0,34 0.49 0.71 0.83 0.94 0,99 1.00
A.P.H. m 0 0.30 0.35 0.53 0.63 0.83 .21 1.256 1.26 1.25 o
Note: A.A.G.R.: Areal Average Growing Ratio Remarks:
«AP.H. : Average Plant Height A: Growing Ratio
B: Weighted Growing Ratio
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Table 2-7

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Djambangan w-3
A = 62 ha
Area Month
planted Ha 0 N D J F M A M J J A
1 A 0.30 Q.40 0.60 0.80 1.00
B 0.20 0.40 0.60 0.80 1.00
A 0.26 0.50 0,75 1.90
8 B 2.00 4,00 6.00 8.00
A 0.20 Q.40 0,60 0.B0 1.00
15 B 3.00 6.00 9.00 12,00 15.00
6 A 0.25 0.50 0.76 1,00
B 1.50 .00 4,50 6.00
A 0.20 0.40 0,60 0.80 1.00
5 B 100 | 200 | 300 | 400 | oo
6 A 0.26 0.60 0.75 1.00
B 1.80 3.00 4,50 6,00
A A 0.20 0.40 0,60 0.80 1.00
B 0.80 1.60 2,40 3.20 4.00
A 0.25 0,50 0.76 1.00
5 B .
1,26 2.50 3.76 5.00
Total Area o 1 24 as 48 50 a1 20 8 o | o
LB 0 0.20 5.40 13.10 23,90 | 34,35 | 24.40 17,85 9,00 o o
AJA.G.R.
LB/Total ] 0.20 0.23 0.37 0.51 0.69 0.84 0.90 1.00 ) 0
Area
A.P.H. m o 0.30 0.38 0.69 0.96 1.19 1,26 1.26 1,26 0 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height
Remarks: A: OGrowing Ratio
B: Weighted Growing katio

B=A Xx Area
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Table 2-8

Calculation of Monthly Growing Ratic and Average Plant Height

Dry Season Paddy irrigation Block: Djambangan w-3
Regulated A = 62 ha
Area Month
Planted Ha A M J J 4 A S 0 N D J F
3 A 0.25 0.60 0.76 1.00
B 0.75 1.60 2,25 3.00
A 0.25 0.50 0.76 1.00
17 B 4,25 8,60 12,76 17.00
1 A 0.20 0.40 0.60 0.80 1.00
B 0.20 0.40 0.80 0.80 1.00
4 A 0.26 0.50 0.75 1.00
B 100 | 200 | 3.00 | 400
A 0.20 0.40 0.60 0.80 1.00
2 B 0.40 0.80 1,20 1,60 2,00
4 A 0290 0.40 0.60 0.80 1.00
B 0.80 1,60 2,40 3.20 4.00
2 A 0.26 0,50 0.75 1.00
B 0.60 1.00 1.50 2.00
. A o.20 0,40 0.60 0,80 1.00
B 0,20 0.40 0.60 0.80 1.00
Total Area 0 3 21 27 a a1 14 9 7 1 0
LB o 0.75 895 | 1256 | 19.96 | 2430 | 10.40 7,30 - | 6.80 1.00 0
A.A.G.R.
EB/Total o 0.25 0.2a 0.46 0.64 0,78 0.74 0.81 097 1.00 0
Area
A.P.H. m 0 0.42 0.60 0.87 1.14 1.24 1.22 1,28 1.26 1.26 o
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H, : Average Plant Height
Remarks: A: Growing Ratio
B: Weighted Growing Ratio

B = A x Area
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Table 2-9
Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy Irrigation Block: Djambangan w-3
Non-Regulated A = 62 ha
Area Month
Planted Ha A M J J A 5 0] N D J F
3 A a2s | os0 0.76 1.00
B 0,76 1.50 2.26 3.00
1 A 0,20 .40 0.60 0.80 1.00
B 0.20 0.40 0.60 0.80 1.00
7 A 0.26 0.50 0,76 1,00
B .76 | aso | s25 [ 7.00
. A 0.20 0.40 0.60 0.80 1,00
B 0.20 0.40 0.60 0.80 1,00
5 A 0.17 0.33 0.50 0.67 0.63 1,00
B 085 | 166 | 280 [ 238 ]| 415 | S.00
5 A 0.20 0.40 0.60 0.80 1.00
B 1.00 2.00 3.00 4.00 5.00
A 0.25 0.50 0.75 1.00
2 B C —
0.50 1.00 1,50 2,00
2 A 0.20 0.40 0.60 0.80 1.00
B 0.40 0.60 1.20 1.60 2.00
Total Area o o 4 17 22 26 23 15 14 2 0
B 0 o 0.95 4,70 9.40 |1505 | 1645 |11.856 }13.60 2.00 0
A.A.G.R.
IB/Total o 0 0.24 0.28 0.43 0.58 0.74 0.79 0.97 1.00 o
Area
A.P.H. m o o 0.40 0.80 0.81 1.08 1,22 1.24 1,26 1.26 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height
Remarks: A: Growing Ratio
B: MWeighted Growing Ratio

B = A x Area
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Table 2-10

”

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Karah w-4
A =129 ha
Area Month
Planted Ha 0 N D J F M A M J J
A 8,20 0.40 0.50 0.80 1.00
8 B 1.60 3,20 4.80 6.40 a.00
A 0.25 0.50 0.75 1.00
12 B 3.00 8.00 g.00 | 12.00
A 0.20 0.40 0,60 0.80 1,00
24 B 4,80 960 {1440 |19.20 |24.00
A 0.25 0,50 0.75 1.00
12 B 3.00 6.00 9.00 12,00
12 A 0.20 0.40 0.60 0.80 1.00
B 2,40 4,80 7.20 860 | 12,00
A 0.28 0.50 4,75 1.00
32 B B.00 16.00 24.00 | 3z.00
2 A 0.20 0.40 0.60 0,80 1.00
B 040 | o.s80 1.20 1.60 2.00
17 A 0.25 0,60 0.76 1.00
B 4.26 880 |12.75 |17.00
3 A 0.20 0.40 0,60 0.80 1,0p
B 0.60 1,20 1,80 2.40 3,00
Total Area 0 8 44 :] 102 122 105 66 22 a
LB 0 1.60 1Moo | 2580 | 4000 | 77.08 | eose | 60,15 | 21.40 | a2.00
AA.GR.
ZB/Total 0 0.20 0.25 0.38 0.48 0.63 0.77 0.91 0,57 1.00
Area
APH. m o 0.30 0.42 0.70 0.91 .13 1.23 1.25 1.25 1.26
Nete: A.A.G.R.: Areal Average Growing Ratio
AP.H., : Average Plant Height
Remarks :

A: Growing Ratio
: Weighted Growing Ratic

B = A x Area
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Table 2-11

Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy Irrigation Block: Karah w-4
Regulated A = 129 Ha
Area Month
Planted Ha A M J J A S | o0 N D J
A 0.20 0.40 0.60 0.80 1,00
8
B 1.60 3,20 4.80 6.40 8.00
A 0.25 0.50 0.75 1.00
21 B 826 [10.50 |1575 | 21.00
Is A 0.20 0.40 0.60 0.80 1.00
B 3,00 6.00 3,00 |1200 | 15.00
7 A 0.20 0.40 0.60 0.80 1,00
B 1.40 2.80 4,20 5.60 7.00
4 A 0.17 0.32 0.50 0.67 0.83 1.00
B 0.68 1.32 2,00 2.68 3,32 4,00
8 A 0.20 0,40 0.60 0.80 1,00
B 1.60 2,20 4.80 6,40 8.00
2 A 0.17 0.33 0.50 0.67 0.83 1.0p
B 0.34 0.56 1.00 1,24 1.66 2,00
Total Area 0 a aa 55 65 65 a6 21 14 2
B 0 1.60 11.46 | 2338 | ar.21 | 5106 | 20,08 | 18.06 | 13.66 2,00
AA.G.R.
EB/Total 0 0.20 0.26 0.43 0.57 0.79 0.81 0.86 0.98 1.00
Area
A.P.H. m o 0.30 0.45 0.80 1.06 1,24 1.25 1.25 1,26 1.28

Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height
Remarks: A: Growing Ratio
B: Weighted Growing HRatio
B = A x Area
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Table 2.12

Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy : Irrigation Block: Karah w-4
Non-Regulated A = 129 ha
Area Month
Planted Ha A M J J A S 0 N D J
A 0.26 0.50 0.75 1.00
4 B 1.00 2.00 3,00 4,00
9 A 0.20 0.40 0.60 0.80 1.00
B 1,80 a.60 6.40 7.20 8,00
9 A 0,25 0.50 0.75 1,00
B 2,25 4.50 6.75 9,00
6 A 0.20 0.40 0,60 0.B0 1.00
B 1.20 2.40 3.60 4,80 6.00
7 A 0.25 0.50 0.75 1.00
B 175 a.50 £.25 7.00
5 A 0,20 0.40 0,60 0.80 1.00
B 1.00 2.00 3,00 4,00 6,00
10 A n.26 0,50 0.75 1.00
B 2,50 5.00 7.60 | 10.00
5 A 020 | 040 | o060 | oeo 1,00
B 100 | 200 | 300 | 400 | so00
Total Area o 0 12 28 40 56 5% a3 20 5
IB 0 o 2.80 9.05 18.05 | 20.8% | 38.05 | 27.50 19.00 5.00
A.A.G.R.
LB/Total 0 0 0.22 0.32 0.45 0.56 0,76 0.83 0,96 1.00
Area
AP.H. m o 0 0.35 0,50 0.85 1.04 1,22 1,26 1.28 1.25

Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Helght

¢ Growing Ratio
! Weighted Growing Ratio
B = AX Area

Remarks: A
B
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Table 2-13

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Rowowijung w-5
A = 430 ha
Area Month
Planted Ha 4] N D J F M A M J J A
2 A 0.20 0.40 0.60 0.80 1,00
B 0.40 0.80 1.20 1.60 2.00
A 0.26 0.50 0.76 1.00
46
B 11,60 23.00 | 34.50 | 46.00
32 A 0.20 0.40 0.60 0.80 1.00
B 6,40 12,80 19.20 | 25.60 | 32,00
A 0.25 0.50 0,75 1.00
122 —t
B 30,60 | 61.00 | S1.50 | 122.00
o1 A 0.20 0.40 0.60 .80 1.00
B 18.20 | 36.40 | 5460 | 7280 | 91.00
49 A 0.25 0.50 0.756 1.00
B 12.26 | 24.50 | 36.76 | 49.00
15 A 0.20 0.40 0.60 | 0.80 1.00
B 3.00 6.00 9.00 | 2.00 | 15.00
33 A 0,26 D.50 0.75 1.00
B B.26 | 1650 | 2475 | 3300
5 A 0.20 0.40 0.60 0.80 1.00
B 1,00 2.00 3.00 4.00 5.90
Total Area 2 80 283 as? 385 as1 224 53 B o o
LB o4 | 18.70 | 85.70 | 167.95 | 259.46 | 201,08 | 179.75 | 62,00 | S5.00 ) 0
A.A.G.R.
£B/Total 020 | 0.23 0.29 0,47 066 | 081 0.80 0.98 1.00 0 o
Area
A.P.H. m 0.30 0.38 0.63 0.89 1,16 1.26 1.25 1.26 1.25 0 o
Note: A.A.G.R.: Areal Average Growing Ratio Remarks:
A.P.H. : Average Plant Height A: Growing Ratio

B: Weighted Growing Ratio
B = A x Area
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Table 2-14

Calculation of Monthly Growing Ratio and Average Pldant Height

Dry Season Paddy

Irrigation Block:

Rowowijung w-5

Regulated A = 430 ha
Area Month
Planted Ha A M J J A S 0 N F
A A 0,26 0.50 0.75 1.00
B 1.00 2.00 3.00 4.00
1 A 0.33 0.67 1,00
B 0,33 0.67 1.00
8 A 0.25 0.50 0.76 1.00
B 2.00 4,00 6.00 8,00
1 A 0.33 0,67 1,00
B 0,23 0.67 1.00
6 A 0.25 0.60 0,76 1.00
B 1.50 2.00 480 | 6.00
Total Area o 4 13 20 20 16 [ 0 0
LB o 1.00 4.33 950 | 1467 | 1350 | s.00 0 o
A.A.G.R.
LB/Total 0 0.25 0,33 o.48 0.73 0.90 1.00 0 0
Area
A.P.H. m 0 0.43 0.61 0.91 1.2 1.25 1.26 0 0

Note: A.A.G.R.:
A.P.H.

Remarks: A: Growing Ratio

Areal Average Growing Ratio
Average Plant Height

B: Weighted Growing Ratio
B=AX Area
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Table 2-15

Calculation of Monthly Growing Ratio and Average Plant Height

pry Season Paddy

Irrigation Block: Rowowijung

Non-Regulated A = 430 ha
Area Month
Planted Ha A M J J A S 4] N D J
4 A 0.33 0.67 1,00
B 1,32 268 | 4,00
A 0.33 0.67 1.00
16 B o
528 | 10,72 | 16.00
A 0.26 0.50 0.76 1.00
15 B
276 7.60 11.26 | 16.00
v A 0.23 0,67 1.00
B 2,31 4.69 7.00
9 A 025 | 050 | 076 1.00
B
2,26 4,60 6.75 9,00
Total Area 0 4 as 51 46 31 9 a 0 0
B 0 1,32 11.71 | 26.98 | 35.44 | 28,75 9.00 0 0 0
A.A.G.R,
IB/Total ) 0,23 0.33 0.53 0.79 0.93 1.00 0 0 o
Areda
A.P.H. m o 0.61 0.61 1.00 1.19 1.25 1.25 o o 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height
Remarks: A: Growing Ratio
B: Weighted Growing Ratio

B = A x Area
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Table 2-16

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy

Irrigation Block:

Gunungsari w-6

A=1,293 ha
Area Month
Planted Ha 0 N D J ‘F M A M J J A
A 0.25 0.50 0.75 1.00
5 B 1.25 2,50 275 5.00
49 A 020 | 040 | oso | o080 1,00
B 9.80 19.60 | 29.40 39.2 49.00
230 A 0.26 0.50 0.75 1.90
B 57.80 | 115.00 | 172,60 | 230.00
164 A 0.20 0.40 0.60 0.80 1.00
B 32,80 | 66.60 | 9B.40 | 131.20 | 164,00
639 A 0.26 0.60 0,75 1.00
B 189,76 | 319.50 | 479.25 | 639.00
86 A 0.20 0.40 0,60 0.80 1.00
B 17.20 | 3440 | s1.60 | 68.80 | e6.00
113 A 025 | os0 | o075 1,00
B 28,26 | s6.50 | B4.75 | 113.00
Total Area o 0 54 448 1,173 | 1,286 1,281 1,002 199 0 o
ZB [V} 0 11.08 11240 | 390,70 | 697.25 | 997.66 | 956,56 | 199.0 o o
A.A.G.R.
LB/Total o 0.20 a5 o
Area 0 X o 0.33 0.54 .78 0.95 1,00 0 0
A.P.H. . m 0 0 0,30 0.43 0.61 1.01 1.24 1,25 1.25 0 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height
Remarks: A: Growing Ratio

B: Weighted Growing Ratio
B = A x Area
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Table 2-17

Calculation of Monthly Growing Ratioc and Average Plant Height

Dry Season Paddy Irrigation Block: Gunungsari W=6
Non-Regulated A=1,293 ha
Area Month
Planted Ha A M J J A S 0 N D J F
A 0,25 0.50 0.78 1.0
4 B 1.00 2.00 3.00 4,00
A 0.33 0.87 1.00
18 B -
5.94 12.42 | 18.00
2 A 0.25 0.50 0.75 1.00
B 0.50 1.00 1,50 2,00
3 A 0.33 0.67 1.00
B 0.99 2.01 3.00
A D.25 0.50 0.76 1.00
31 >
B 7.76 1650 | 23.25 | 31.00
14 g\ 0.33 0.67 1.00
4,62 9.38 14,00
6 A 0.25 0.50 0.75 t.00
B »
1,50 2.00 4,50 6.00
3 A 020 0.40 0.60 0.80 1,00
B 0.60 120 | w80 | 240 | 300
Total Area 0 4 24 58 81 59 54 9 a3 0 0
B 0 1.00 B.44 | 2516 |4773 |awes [s130 | 840 3,00 0 o
AAG.R.
IB/Total o 0.25 .
Area , 0.3 0.43 0.59 0.7 0.95 0,93 1.00 0 0
AP.H. m o 0.43 0.66 0.80 1.08 121 1,26 1.25 128 0 [V
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height

Remarks: A: Growing Ratio
B: WeighTed Growing Ratio
B = A X Area
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Table 2-18

Calculgtion of Monthly Growing Ratio and Average Plant Helght

Rainy Season Paddy Irrigation Block: Kalibokor w-7
A=1,109 ha
Area Month
Planted Ha 0 N D J F M A M J J
A 0.20 0.40 0.60 0.80 1,90
7 B 1,40 2.80 4,20 6,60 7.00
A 0.26 0.60 0,75 1,00
202 - -
B 50.50 | 101,0 | 151,50 | 20200
32 A 0.20 0.40 0.60 0.80 1.00
B 640. | 1280 | 19.20 | 25.80 | 32,00
A 0.26 0.50 0.75 1.G0
423 i 3
B 106.76 | 211.50 | 317.25 | 423.00
67 A 0.20 0,40 0.60 0.80 1.00
B 13.40 | 26.80 | 40.20 | s3.60 | @7.00
A 0.25 0.50 0,75 1,00
304 & $
B 76.00 | 152,00 | 228,00 | 304.00
A
32 0.33 0.67 1,00
B 1056 | 21.44 | 32.00
40 g 0.25 0.50 0.75 1.00
10,00 | 2000 | 30.00 | 40.00
Total Area 0 ) 241 231 1,035 | 1,107 | 838 aa3 ao 0
LB o 1.40 62.70 [ 237.15 | 480.60 | 764.61 | 778,04 | 433.00 | 40.00 o o
A.A.G.R,
IB/Total o 020 { 0.25 0.32 0.47 0.69 0,87 0.08 1,00 0 0
Area
A.P.H. m 0 0.90 0.43 0.58 0.59 119 1,26 1.25 1.25 o

Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant yeight

Remarks: I'H

B:

Growing Ratio
Weighted Growing Ratio
B = A x Area
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Table 2.19

Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy Irrigation Block: Kalibokor w-7
Regulated A= 1,109 ha
Area Month
Planted Ha A M J J A S 0 N D J
A 0,25 0.50 0.7 1.00
4 B 1.00 2.00 3.00 4.00
A 0.33 0.67 1,00
3
B 0.49 2.01 3.00
A 0,25 0.50 0.75 1,00
130
B 3250 | 65.00 | 87.60 | 130.00
26 A 0,33 Q.67 1.00
B 8,68 17.42 | 26.00
213 A 0.25 0,80 0.75 1.00
B §3.25 | 106.50 | 169,76 | 213.00
A 0,23 0.67 1.00
3
B 0.99 2.0 3,00
A 025 .50 0.7 .
106 ° 2 g & 1.00
26,60 | 8300 | 79.50 | 106.00
4 A 020 0.40 0.60 0.80 1.0
B
0.80 1.60 2.40 3.00 4,00
Total Area [ 4 137 a6 aag 482 326 110 4 0 0
B o 1,00 3649 | 131.84 |266.71 | 372,36 | 297.90 | 109.20 | 4,00 0 o
ALA.G.R.
IR/Total [ 0.25 0.26 0.35 0,52 0.77 0,91 0,99 1,00 1} o
Area
AP.H. m o 0,43 0.46 0.66 0.98 1,23 1.26 1,25 1.25 0 o

Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height

. .

Remarks: A: Growing Ratio
B: Weighted Growing Ratio
B = A X Area
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Table 2-20

Calculation of Monthly

Dry Season Paddy

Growing Ratio and Average PlantHelght

Irrigation Block:

Kalibobeor w-7

Non-Regulated A= 1,109 ha
Area Month
Planted Ha A M J J A ] 0 N D J F
A 0.26 0.50 0.76 1,00
1 B 0.25 0.60 0.75 1.00
14 A 0.33 0.67 1.00
B 4.62 a8 14.00
A 0.33 0.87 1.00
26 B 8.58 1742 | 26.00
4 A 0.26 a.50 0.75 1.00
B 1,00 | 200 | 3.00 | 400
62 g 033 | o0e7 1,00
20,48 | 4154 | 62,00
A 0,25 0,50 0.75 1.00
28 B
7.00 14,00 | 21.00 | 2B.00
1 A 0.20 0.40 0.60 0.80 1,00
B 020 | 0.40 060 | 0.80 1.00
Total Area o 1 15 as 136 121 96 29 1 o 0
LB 0 0.25 512 12,71 | 62,08 | 84,54 | B7.60 | 28.80 1,00 0 a
A.A.G.R.
IB/Total 0 0.25 0.34 0.44 0.46 0.70 0.92 0.99 1.00 0 0
Area
A.P.H. m 0 043 | osa | oB2 | as w20 {126 | 125 | 126 0 0
Note: A.A.G.R. Areal Average Growing Ratio
A.P.H. Average Plant Height

Remarks:

Growing Ratio

Weighted Growing Ratio
B = A x Area
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Table 2-21

Calculation of Growing Ratio and Average Plant Height

Rainy Season Paddy

Irrigation Block:

Djeblokan w-8

A= 1,808 ha
Area Month
Planted Ha 8] N D J F M A M J J
A 0.20 0.40 0.60 0.80 1.00
7 B 1.40 2.80 4,20 6.60 7.00
0.26 0.50 0.75 1.00
212 A :
B 53.00 | 106.00 { 189,00 | 212,00
A 0.20 0.40 0.60 0,80 1.00
120
B 24,00 | 4800 | 72.00 | 96.00 [ 120,00
785 A 0.25 0.50 0.75 1,00
B 196,25 | 392.8 | 588,75 | 786.00
1 A 0.33 0.69 1,00
B 0.33 0.67 1.00
150 A 0,28 0.50 0.75 1.00
B arso0 | 75.00 | 11260 | 160,00
A
442 0.33 0.67 1,00
) 145,86 | 296.14 | 442,00
A
75 025 0.60 0.75 1.00
B 18.76 | 37.50 | 66.25 | 75.00
A
4 B 020 0.40 0.60 0,80 1.00
0,80 1.60 Z.40 3.20 | dbo
Total Area a 7 3z | 1124 | 1278 | 788 | 1,577 | em 79 a
IB ) 1.40 | 79.80 | 354.45 | 666,93 |1,144.8311,367.60| 850,65 | 78.20 | 4.00
A.A.G.R.
IB/Total 0 0.20 0.23 0.22 0.52 0.64 0.87 0.97 0.59 1.00
Area
A.P.H. . m 0 0.30 0.37 0.EB 0.98 1.14 1,28 1.26 1.26 1.256
Note: A.A.G.R. Areal Average Growing Ratio
A.P.H. Average Plant Height
Remarks: A: Growing Ratio
B: Weighted Growing Ratio

B = A Xx Area
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Table 2-22

Calculation of Growing Ratio and Average Plant Height'

Dry Season Paddy Irrigation Block: Djeblokan w-8
Regulated A = 1,808 ha
ATea Month
Planted Ha A M J J A S 0 N D
6 A 0.26 0.50 0.75 1.00
B 150 | 200 | 450 | s.00
1 A 0.33 0.67 1.00
B 033 | 0.87 1.00
A . . . .
137 A 0.26 0.50 0.7% 1.00
3426 | 68.50 | 102,75 | 137.00
A 0.33 0.67 1.90
44 . =4
B 14,52 | 20.48 | 44.00
219 A 0.25 0.50 0.75 1,00
B 54,76 | 109.50 { 164.25 | 219,00
69 A 0.gs 0.67 1.0
B 22.77 | 46,22 | es.00
28 A 0,25 0.50 0,75 1.00
B —
700 | 1408 | 2100 | 2800
Total Area 0 6 144 407 504 487 216 28 0
ZB 0 1.60 | 37.68 (142,04 | 278,60 |40648 |240.69 | 28.00 0
A‘A'G' R' [+] 0,25 0.26 0.35 0,686 0.82 0.76 1.00 a
A.P.H. n 0 0.43 0.45 0.65 1.02 1.25 1.28 1.28 0

Note:  A.A.G.R.: Areal Average Growing Ratio
A

.P.H. Average Plant Height
Remarks: A: Growing Ratio
B: Weighted Growing Ratio
B=AX Area
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Table 2-23

Calculation of Growing Ratio and Average Plant Height

Dry Season Paddy Irrigation Block: Djeblokan w-8
Non-Regulated A = 1,808 ha
Area Month
Planted Ha A 5] J J A S 0 N D
A 0.25 0.60 0.756 1.0
32 B 8.00 16.00 24.00 32.00
A 0.33 0.67 1.00
83 B 29,37 | B69.62 | 89,00
A 0.26 0.50 0.75 1.00
132 B 32.00 | 65.00 [ @9.00 | 132.00
125 A 0.33 0.67 1.00
B 41.25 | 83.76 |125.00
A 0.25 0.50 0.75 1.00
10 * .
B 2.60 5,00 7.80 10.00
19 A - 0.33 0.67 1.00
B 827 | 127 | 1s.00
Total Area 0 o az 263 asa ao7 286 29 0
EB 1] [s] .00 7B.37 1963.88 315.02 | 277.23 29.00 0
A.A.G.R.
IB/Total
Area o o 0.26 0.30 0.50 0.77 0.97 1.00 0
A.P.H m 0 a 0.42 0.65 0,956 1,24 1.25 1.25 0
Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height

Remarks: A: Growing Ratio
B: Weighted Growing Ratio
B = A x Area
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Table 2-24

Calculation of Growing Ratio and Average Plant Height

4

Rainy Season Paddy Irrigation Block: Grompol S-1
A = 227 ha
Aresa Month
Planted Ha 0 N D J F M A M J J
A 0.25 0.50 0.76 1,00
1 —
B 0,28 0,50 0.76 1,00
A 0.33 0.67 1.00
3 B 0.99 2.01 .00
A 0.25 0.50 0,76 1.00
102 B 26,50 | 51.00 | 76.60 | 102.00
9 A 0.33 0.67 1,00
B 2,97 6,03 9,00
107 A 0,25 0.50 0,76 1.00
B 26.75 | 52,60 | B0O.25 | 107.00
3 A .33 0.67 1.00
B 0.99 2.01 3.00
2 A 0,25 0.50 0,78 1.00
B 0.50 1.00 1.50 2.00
Total Area o 0 1 106 222 227 223 112 2 o
IB 0 0 0.25 26.99 | 82.48 [141.B2 | 194.26 | 111.60 | 2.00 0
A.A.G.R.
LB/Total
Area 0 0 0.25 0.25 0.38 0.62 0.87 1.00 1,00 0
A.P.H. m 0 0 0.43 0.43 0.70 1.12 1.25 1,25 1,25 0

Note: A.A.G.R.: Areal Average Growing Ratio
A.P.H. : Average Plant Height

Remarks: A: Growing Ratio

B: Weighted Growing Ratio
B = A X Area
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Table 2-25

Calculation of Monthly Growing Ratio and Average Plant Height

Rainy Season Paddy Irrigation Block: Brantas Delta
A = 32,360
Area M
onth
Planted
Ha 0 N D J F M A M J J A
A 0.20 0.40 0.60 0.80 1,90
255
B 1.0 | 1020 | 163.0 | 204.0 | 2860
A 0.26 0.50 0.75 1.00
3,462 G
B 865,65 |(1,731.0 |2,596,5 {3,462.0
2 612 A 0.20 0.40 0.60 0.B0 1.90
. (-
B 622.4 |1,044.8 |1,567.2 {2,089.6 |2.612.0
A 0.25 0.50 0.75 1,00
10,819 .
B 2,704.5 [5,409.5 {8,114.3 {10,819.0
A 0.20 0.40 0.60 0.80 1,00
2,564 B * -
512.8 [1,026.6 |1,538.4 [2,051.2 |2,664.0
4,748 A 0.25 0.50 0.76 1,00
B 1,987.0 {2,374.0 [3,561.0 [4,748,0
A
622 3 020 0.40 0.60 0.80 200
1244 | 248.8 | 3732 | 4976 | 6220
720 A 0.25 0.50 0.75 1.00
B 180.0 | 360.0 | 5400 | 7200
164 A 020 | oa0 060 | 0.80 1.00
B 328 | 656 88.4 | 131.2 | 164.0
4 A 0.17 0,33 0.60 0.67 0.83 1.00
B 0.7 1.3 2.0 2.7 3.3 4.0
Total
Area 0 265 | 6,329 | 19.712 | 25,082 | 26,970 | 22,282 | B,822 | 1,810 168 4
LB ] 51.0 |1,489.8 |6,146.1 |12,114.2|18,205.6]| 19,843.3] 8,480.0 | 14758 | 1673 | 4.0
A.A.G.R. 0 0.20 0.24 0.31 0.48 0.70 0.89 0.96 0.98 1.00 1.00
A.P.H, m o 0.20 0.40 0.57 0.91 1.20 1,25 1.25 1,26 1,26 1,26
Note: A.A.G.R.: Areal Average Growing Ratio Remarks:
A.P.H. : Average Plant Helght A: Growing Ratio
B: Weighted Growing Ratio
B = A Xx Area
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Table 2-26

Calculation of Monthly Growing Ratio and Average Plant Heipht

Dry Season Paddy Irrigation Block: Brantas Delta
Regulated A= 32,360
Area Month
Planted Ha A M J J A S 0 N D J F
5 A 0.20 0.40 0.60 0.80 1,00
B 0.40 0.80 1.20 1.60 2,00
A 0.25 0.50 0.76 1.00
267
B 66,75 | 133,50 | 202.25 | 267.00
A 0.23 0.67 1.00
119 -
B 39.27 | v8.73 |119.00
A 0.26 .50 0.76 1.00
3,165 0
B 791.25 |1,582,60]2,273.76|3,165.00
A 0.23 0.67 1,00
56
B i8.48 | 37.62 | 66,00
A .
3,143 0.25 0.50 0.76 1.00
B 785,75 |1,671.6 |2,367,26]3,143.00
117 A 0.20 0.40 0.60 0.80 1.00
B 23.40 | 46.80 | 70.20 | 93,60 | 117.00
521 A 0.25 0.50 0,75 1,00
B 120.25 | 260.50 | 390.75 | 521.00
113 A 0.20 0.40 0.60 0,80 1.00
B 22.60 | 4520 | 67.80 | 90.40 | 113.00
1 A 0,17 0.33 0.50 0.67 0.83 1.00
B 0.17 0.32 0.50 0.67 0.83 1.00
Total Area 2 269 3,633 | 6,869 | 7,504 7,116 | 3,808 762 114 1 i}
IB 040 | 672.65 | 965.22 |2,691.71|4,570,50]5,943.98| 3,695.66( 720.07 | 113.83 | 1.00 0
AA.G.R. 0.20 0.25 0.27 0.29 0.61 0.84 098 0,97 1.00 o o
IB/Total
Area
A.P.H. m 0.30 0.42 0.48 0.73 1.1 1.26 1.25 1.25 .25 1.25 0
Note: A.A.G.R.: Areal Average Growing Ratio Remarks:
A.P.H.: Average Plant Height A: Growing Ratio
B: Weighted Growing Ratio
B = A X Area
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Table 2-27

Calculation of Monthly Growing Ratio and Average Plant Height

Dry Season Paddy

Irrigation Block:

Brantas Delta

Non-Regulated A = 32,360 ha
Area Month
Planted Ha A M J J A S 0 N D J F
3 A | oz0 0.4D 0.60 0.80 1,80
B 0.60 1.20 1.80 2.40 3.00
0.26 0.50 0.76 1.00
184 A
B 46.00 92.00 138.00 | 184,00
41 A 0.33 0,67 1.00
B 13.63 | 27.47 | 4100
2 271 A 6,25 0.50 0.75 1.00
! B 567.76 |1,135.60(1,703.26] 2,271.00
86 A 0,33 0.67 1.00
B 20,98 | 57.62 | 86.00
1.979 A 0,26 0.50 0,75 1,00
! B 484.75 | 989.60 |1,484.25]1,979,00
88 A 0,33 0.67 1,00
3 . .0
B 20.04 | 5895 | &s.00
451 A 0,25 0.50 0.75 1.00
B 112.76 | 226.60 | 338,75 | 461,00
162 A 0.20 0.40 0.60 0.80 1,00
B 32,40 | 64.80 | 97.20 | 129,60 | 162.¢0
21 A 0.17 0.23 0.50 0.67 0.83 1,00
B 3,67 6.93 10.50 | 14.07 | 17.43 | 21.00
4 A 017 | 033 | 080 | o7 | oa3 1.00
B 0.68 1.32 2,00 268 | 3,32 4.00
Total Area 3 187 | 2,499 | 4564 | 6,286 | 5,082 | 2,705 | 638 187 25 4
iB 060 |} 47.12 |6765.08 | 1,826.5 |3,155,63 |4,198.42|2,614,27| 596.67 | 182,11 | 24.32 | 4.00
A.A.G.R.
LB/Total 0,20 0,25 0.27 0.40 0.60 0.83 0.93 0,94 0,97 0,97 1.00
Area
A.P.H. m 0.30 0.43 0.47 0.76 .10 1.25 1.26 1,25 1.265 1.25 1,26
Note: A.A.G.R.: Areal Average Growing Ratio Remarks :
A.P.H, : Average Plant Helght A: Growing Ratio
B: Weighted Growing Ratio
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Table 3-1

Seed Bad Water Requirements of Paddy

Qct. Nov, Dec. Jan, Feb. Mar. Apr. May June  July  Aug.  Sept.
W=-1 Area Ha 2 11 13 16 7 2 - - - - - -
Unit Rate /s 2.02 2,06 2.02 2,02 2.14 2.02 - - - - - -
R.P Requirementg 1lit/s 4.0 22,7 26,3 32,3 15,0 4.0 - - - - - -
Area Ha - - - - - - 2 3 - - - -
D.P.R Unit Rate 1it/s - - - - - - 1.67 1.65 - - - -
Requirements lit/s - - - - - - 1.3 5.0 - - - -
D.P.N.R. Area Ha - - - - - - 2 7 5 3 1 -
Unit Rate lit/s - - - - - - 1.67 1.65 1,67 1,65 1.65 -
Requirements lit/s - - - - - - 3.3 11.6 8.4 5.0 1.7 -
W-2 Area Ha - 15 50 74 44 13 - - - - - -
Unit Rate lit/s - 2.06 2.02 2.02 2.14 2.02 - - - - - -
R.P Requirements 1lit/s - 30.9 10.1 149.5 94.2 26.3 - - - - . -
Area Ha - - - - - - 1 14 17 16 5 -
D.P.R Unit Rate lit/s - - - - - - 1.67 1.65 1.67 1.65 1.65 -
Requirements 1lit/s - - - - - - 1,7 23,1 28,4 26.4 B.3 -
D.P.N.R. Area Ha 1 - - . - - - 5 20 31 16 3
Unit Rate lit/s 1.65 - - - - - - 1.65 1.67 1.65 1.65 1.67
Requirements lit/s 1.7 - - - - - - 8.3 33.4 8l.2 26,4 5.0
Nete R.P. : Rainy Season Paddy
D.P.R. ¢+ Dry Season Paddy Regulated
D.P.N.R, : Dry Season Paddy Non Regulated
Table 3-2 Seed Bed Water Requirements of Paddy
Oct,  Nov, Deec.  Jan. Feb. Mar. Apr., May June  July  Aup. Sept.
W-3 Area Ha - 2 2 2 1 - - - - - -
Unit Rate lit/s - 2,06 2.02 2.02 2,14 - - - - - -
R.P Requirements lit/s - 4,1 4.0 4.0 2.1 - - - - - -
Area Ha - - - - - 2 1 1 -
D.P.R Unit Rate lit/s - - - - - - - 1.65 1.67 1.65 -
Requirements lit/s - - - - - - - 3.3 1.7 1.7 -
D.P.N.R. Area Ha - - - - - - - 1 1 1 -
Unit Rate lit/s - - - - - - - 1.65 1.&7 1.65 -
Requirements lit/s - - - - - - - 1.7 1.7 1.7 -
W-4 Area Ha 1 4 4 5 3 1 - - - - -
Unit Rate lit/s 2.02 2.06 2.02 2.02 2.14 2,02 - - - - -
R.P Requirements 1lit/s 2,0 8.2 8.1 10.1 6.4 2.0 - - - - -
Aren Ha - - - - - 1 3 1 1 1 -
D.P.R Unit Rute lit/s - - - - - 1.67 1.65 1.87 1,65 1.6 -
Requirements 1it/s - - - - - 1.7 5.0 1.7 1.7 1.7 -
I.P.N.R. Area Ha - - - - - - - 1 2 1 1 -
Unit Rate lit/s - - - - - - - 1.65 1.67 1.65 1.6 -
Requirements lit/s - - - - - - - 1.7 3.3 1.7 1.7 -
Note R.P. ¢ Rainy Season Paddy
D.P.R. : Dry Season Paddy Repulated
p,P.N.R. : Dry Seascn Paddy Non Recgulated
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Table 3-3

Secd Bed Water Requirements of Paddy

Oct, Nov,

Dec.

Jan.

Feb.

Mar, Apr.  May

July

Aug.

Sept,

D.P.N.R,

Aten
lmit Rate
Requirements

ATca
Unit Rate
Requirements

Area
Unit Rate
Kequirements

Ha
lit/s
lit/s

Ha
1it/s
lit/s

Ha
lit/s
lit/s

- 15
- 2.06
- 30.9

26
2.02
.5

52

10
2.02

2

2.14
0.2 4.

3

w-6
R.P

D.P.R

D.P.N.R,

Area
Unit Rate
Requirementg

Area
Unit Rate
Requirement;

Area
Unit Rate
Requirements

Ha
lit/s
lit/s

Ha
lit/s
Iit/s

lia
lit/s
lit/s

- 7
- 2.06
- 14.4

44
2.02
.9

88

68
2.14

1

1

2.14
145.5 23.5

3
W o—

NWote

Table 3-1

t Ralny Season Taddy
t Dry Season laddv Regulated
1 Dry Season Paddy Non Regulated

Seed Bed Water Reguirements of Paddy

Kov. bec.

Jan.

Feb.

Mar,

Apr.  May Jung

July Aug.

Sept.

W3

R.P

n.P.NLR

Area

Unit
Rate

Require~
ments

lit/s

lit/s

Ha
lit/s

Area
Unit
Rate
Require~ . .,
ments lit/s

Ha
lit/s

Area

Unit
Rate

Require-

ments lit/s

210
2.02

40
2,06

424.2

2.14

147.7

a9 ]
2.02

12.1

-8

R.P

D.P.N.R

Ha
lit/s

Area
tnit
Rate
Require-
ments Ht/s

lla
lit/s

Arca

Unit
Rate

Require- .
ments lit/s

Ha
1it/s

Area

Unit
Rate

Require-

ments  1it/s

2.02

10.1

5

77
2.06

1oy
2.02

158.6 216.1

2.14

102.7

48 8
2.02

16.2

40
1.67

66.8
1.6
1.67

26.7

19.3 - -

Hote

R.P.

Rainy Season Paddy

» D.R.R.

.

Dry Season Paddy
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Table 3-5 Seed Bed Water Requirements of Paddy

QOct, Nov, Dee. Jan. Feb. Mar. Apr. May June  July Aug. Sept.

-1 Area Ha - s 19 12 1 - - - - - - -
tnit
Rate lit/s - 2.06 2,02 2.02 2.14 - - - - - - -
R.P Require~ .. R N . . . _ . -
mentg 1it/s 10.3 38.4 24,2 2.1
Table 3-6 Transplanting Area{Monthly) and Puddling Water Requirements
. Oct. Nov. Dee. Jan. Feb. Mar. Apr. May June  July Aug. Sept.
w-1 Area Ha 2 13 74 100 67 38 - - - - - -
R.P Unit Rate lit/s 0.93 0.9 0.83 0.93 1.03 0.53 - - - - - -
Requirements lit/s 1.9 12,5 68.8 83.0 69.0 32.6 - - - - - -
D.P.R. Area Ha - - - - - - 2 15 16 1 - -
Unit Rate 1lit/s - - - - - - 0.58 0.56 0.58 D0.56 - -
Requi rements lit/s - - - - - - 1.2 8.4 9.3 0.6 - -
D.P.N.R. Area Ha 16 - - - - - 1 11 17 41 14 -
Unit Rate lit/s 0.56 - - - - - 0.58 0.5 0.58 0,56 0.56 -
Requirements lit/s 9.0 - - . - - 0.6 6.2 44.7 23.0 7.8 -
Ww=2 Area Ha - 8 69 255 567 428 88 - - - - -
R.P Unit Rate lit/s - 0.9 0.93 0,93 1.03 0.93 0.9 - - - - -
Requirements [it/s - 7.7 64.2 2317.2 584.0 398B.0 B84.5 - - - - -
D.P.R. Area Ha - - - - - - - 5 49 112 139 48
Unit Rate 1it/s - - - - - - - 0.56 0.58 0.5 0.56 0.58
Requirements lit/s - - - - - - - 2.8 28.4 62.7 77.8 27.8
D.P.N.R. Arca Ha - - - - - - - 1 46 153 359 164
Unit Rate lit/s - - - - - - - 0.5 0,58 0.56 0.5 0.58
Requirements lit/s - - - - - - - b.6 26.7 85.7 201.0 95.1

Note R.P. i Ralny Season Paddy
D.P.R. : Dry Season Paddv Pegulated
D.P,N

WN,R. 3 Dry Season Paddv Non Regulated
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Table 3-7 Transplanting Arca(monthly) and Puddling Water Requirements

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June  July  Aug. Sept.
W=3 Area Ha - 1 23 11 10 5 - - - - - -
Unit Rate Iit/s - 0.96 0.93 0,93 1,03 0.93 - - - - - -
R.P Requirements 1it/s - 1.0 21.4 10,2 10.3 4.7 - - - - -
Area Ha - - - - - - - 3 18 6 4 3
D.P.R, Unit Rate lit/s - - - - - - - 0.58 0.5 0.58 0.56 0.58
Requirements lit/s - - - - - - - 1.7 10.1 3.5 2.2 1.7
Area Ha - - - - - - - - 4 13 5 4
bD.P.N.R, Unit Rate lit/s - - - - - - - - 0,56 0.58 0.5 0.58
Requirements lit/s - - - - - - - - 2.2 7.5 2.8 2,3
W=t Area tta - 8 36 24 34 20 - - - - - -
Unit Hate lit/s - 0.96¢ 0.93 0,93 1.03 0.93 - - - - - -
R.P Requirements lit/s - 7.7 33.5 22.3 35,0 18.6 - - - - - -
D.P.R., Area Ha - - - - - - - ] 36 11 10 -
Unit Rate lit/s - - - - - - - 0.58 0.56 ©0.58 0.56 -
Requirements  1lit/s - - - - - - - 4.6 20,2 6.4 5.6 -
Area Ha - - - - - - - - 13 15 12 15
D.P.N.R. Unit Rate lt/s “ - - - - - - - 0.56 0.58 0.56 0,58
Requirements lit/s - - - - - - - - 7.3 8.7 6.7 B.7
Kote R.P Rainy Sesson Paddy
D.P.R.: Dry Seadon Paddy Regulated
D.P.N.R. : Dry Season Faddy Non Regulated
Transplanting Arca(Menthly) and Puddling Water Regulrements
Table 3-8
Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June  July Aug. Sept.
W-5 Area Ha 2 78 213 64 38 - - - - - - -
Unit Rate lit/s 0.93 0.%6 0.93 0.93 1.03 - - - - - - -
R.P Requirements lit/s 1.9 74.9  198.1 5%.5 39.1 - - - - - - -
Area Ha - - - - - - - 4 9 7 . -
D.P.R. Unit Rate Yit/s - - - - - - - 0,5 0.58 0.56 - -
Requirements 1it/s - - - - - - - 2.2 5.2 3.9 - -
Area Ha - - - - - - - 4 31 13 - -
D.P.N.R. Unit Rate lit/s - - - - - - - 0.6 0,58 0.56 - -
Requiremnt®  iit/s - - - - - - - 2.2 18.0 7.3 - -
W-6 Area Ha - - 54 394 725 113 - - - - - -
Unit Rate 1it/s - - 0.93 0.93 1.03 0.93 - - - - - -
R.P Requirements lit/s - - 50.2 366.4 746.8 105.1 - - - - - -
D.P.R. Area Ha - - - - - - - 4 20 34 23 -
Unit Rate Ht/s - - - - - - - 0.5 0,58 0,56 0.56 -
Requirements lit/s - - - - - - - 2.2 11.6 19.6 12.9 -
Area Ha - - - - - - - - - - -
D.P.N.R. Unit Rate 1it/s - - - - - - - - - - -
Requirements 1it/s - - - - - - - - - - - -
Note t Rainy Season Paddy

R.P
D.P.R. { Dry Season Paddy Regulated
D.P.H.R : Dry Season Paddy Non Regulated
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Table 3-9

Transplanting Area(Monthly) and Puddling Water Requirements

Oct., Non. Dec., Jan, Feb, Mar. Apr. May June July Aug. Sept.
w7 Area Ha - 7 234 490 304 72 . . - - . .
Unit Rate lit/s - 0.96 0.93 0.93 1.03 0.93 - - - - - -
R.P Requirements 1it/s - 6.7 217.6 455.7 313.1 67.0 - - - - - -
Area Ha - - - - - - - 4 133 239 113 -
D.P.R. Unit Rate Htfs - - - - - - - 0.56 0.58 0,56 0.56 -
Requirement® 1it/s - - - - - - - 2.2 77,1  133.8 63.3 -
Area Ha - - - - - - - 1 14 30 91 -
D.P.N.R. Unit Rate lit/s - - - - - - - 0.5 0.58 D0.56 0.56 -
Requircments lit/s - - . - - - - 0.6 8.1 16.8 51.0 -
-8 Atea Ha - 7 332 785 151 521 - - - - - -
Unit Rate lit/s - 0.9 0,93 0,93 1.03 0.93 - - - - - -
R.P Requirements 1lit/s - 0.7 J0B.8B 730.1 155.5 484.5 - - - - - -
D.P.R,  Area Ha - - - - - - - 6 138 263 97 -
Unit Rate lit/s - - - - - - B 0.5 0,58 0.5 0,56 -
Requirements 1lit/s - - - - - - - 3.4 80.0 147.3 54,3 -
Area Ha - - - - - - - - 32 221 135 19
D.P.N.R. Unit Rate lit/s - - - - - - - - 0.58 0.5 0,56 0.58
Requirement® 1lit/s - - - - - - - - 18,6 123.8 75.6 11.0
Note R.P. i Rainy Season Paddy
D.P.R. t Dry Season Paddy Regulated
D.P.N.R. ¢ Dry Season Paddy Non Regulated
Table 3-10 Transplanting Area (Monthly) and Puddling Water Requirements
Oct. Nov, Dec. Jan, Feb, Mar. Apr. May June  July  Aug.  Sept.
§-1 Area Ha - - 1 tos 115 s - - - - - -
Unit Rate lit/s - - 0.93 0.93 1,03 0,83 - - - - - -
Requirements 1lit/s - - 0.9 87.7  119.5 4.7 - - - - - -
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Table 3-11 Field Delivery Water Requirementa of Paddy

s

Oct, Non. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

-1 Area Ha 2 15 89 189 256 291 267 184 64 18 3 -
Growing Ratio % 0.17 0,22 D0.25 0,32 0.43 0.61 0.79 0.90 0.94 0.97 1.00 -
R.P Unit Rate lit/s 0.8 1,00 1,00 1,040 1,20 1,30 1,10 O.85 D.85 D.85 (.83 -
Requirements 1lit/s 1.8 15.0 89.0 189.0 307.2 320,1 293,7 156.4 54.4 15.3 2.6 -
Area Ha 3 - - - - - 2 17 33 34 34 17
D.P.R. Growing Ratio % 1.00 - - - - - 0,20 0.2 0.33 0.63 0.86 0.9
Unit Rage lit/s 0.85 - - - - - 0.90 1,00 1,00 1.10 0.8 0,85
Requirements lit/s 2.6 - . - - - 1.8 17.0 33.0 37.4 28.9 14.5
D.P.N.R. Area Ha 21 39 16 4 - - 1 12 1] 130 144 120
Growing Ratio % 0.83 0.84 0.94 1,00 - - 0,20 0,26 0.30 0.46 0.68 0.65
Unlt Rate lit/s 0.85 0.85 0.85 0,85 - - 0.0 1,00 1,00 1,20 1,10 1.10
Requirements lit/s 79.1 31.5 13.6 3.4 - - 0.9 12.0 89.0 156.0 158.4 132.0
¥-2 Area fta - 8 77 332 B9% 1,327 1,415 1,137 756 245 18 -
Growing Ratio % - 0,17 0,21 0,28 0.33 0.45 Q.66 O0.B0 0©0.93 0,89 1.00 -
R.p Unit Rate lit/s - 0.0  1.00 1,00 1,00 1.20 1.10 0.8 O.85 0.85 0,85 -
Requirements 1it/s - 7.2 77.0 332.0 899.0 1592,4 1556,5 996.5 642.6 288.3 15.3 -
D.P.R. Arca Ha 276 220 141 52 2 - - 5 54 166 305 353
Growing Ratio & 0.65 0.82 0.3 0.89 1.00 - - 0,20 0,26 0.34 0.42 0.59
Unit Rate lit/s 1,10 0,85 0.85 Q.85 0.BS - - 0.90 1,00 1,00 1.20 .20
Requirements 1it/s 303.6 187.0 119.9 44.2 1.7 - - 4.5 54.0 186.0 366.0 423.6
D.P.H.R. Area Ha 709 522 324 101 6 - - 1 47 200 559 723
Growing Ratio % 0.71 0.B3 0.4 0.99 1.00 - - 0.20 0,22 0.29 0.34 0.49
Unit Rate lit/s 1.10 0.85 0.B5 0©.85 0.B5 - - 0.90 1,00 1,00 1.00 l.20
Requirements lit/s 775.9 443.7 275.4 B5.9 5.1 - - 0.9 47.0 200.0 559.0 B68.0
Note R.P. : Rainy Season Paddy, D.P.R. : Dry Season Paddy Regulated , D.P.N.R. : Dry Seascn Paddy Non Regulated
Table 3-12 Field Delivery Water Requirements of Paddy

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June  July Aug. Sept.

W=3 Aren Ha - 1 24 35 45 50 41 20 9 - - -
Growing Ratio % - 0.20 ©0.23 0.37 0.51 0,69 Q.84 0.50 1.00 - - -
R.P Unit Rate lit/s - 0.90 Y.,00 1,00 1,20 1,10 Q.85 0.8 0.85 - - -
Requirements lit/s - 0.9 24.0 35.0 54.0 55.0 34.9 17.0 7.7 - - -
Area tta 14 9 7 1 - - - 3 21 27 31 i
D.P.R. Growing Ratio % 0.74 0,81 0,97 1.00 - - - 0.25 0,26 0,46 0.84 0.78
Unit HRate tit/s 1.10 0.8B5 0.85 0.85 - - - 1,00 1.00 1,20 1.10 1l.l0
Requirements  lit/s 15.4 7.7 6.0 0.9 - - - 3.0 21,0 32.4 34,1 34,1
D.P.N.R. Arca Ha 23 15 4 2 - - - - 4 17 22 2.6
Growing Ratio % .74 0.79 0.97 .00 - - - - 0.24 ©0.28 0.43 0D.58
Unit Rate lit/s 1.10 1.10 0.85 0,85 - - - - 1.00 1.00 1.20 1.20
Requircments 1lit/s 25.3 16,5 3.4 1.7 - - - - 4.0 17,0 26.4 3.2
W-4 Arca Ha - 8 44 68 102 122 105 66 22 3 - -
Growing Ratio % - 0.20 0,25 0,38 0.48 0.63 0.77 0.91 0.97 1.00 - -
R.P Unit Rate lit/s - 0.0 1,00 1.00 1.20 l.10 1.10 @©.B% 0.85 Q.85 - -
Requirements lit/s - 7.2 44.0 6B.0 122.4 134.2 115.5 56.1 18.7 2.6 - -
D.P.R.  Area Ha 36 21 14 2 - - - g8 44 55 65 45
Growing Ratio % 0.81 0.8 ¢.,98 1.00 - - - p.20 0.26 0.43 0.57 0.79
tUnit Rate lit/s 0,85 0.8 0.85 0.85 - - - 6.0 1.00 1,20 1.20 1.10
Requirements 1it/s 0.6 17.0 1.9 1.7 - - - 7.2 44,0 66.0 78.0 7.5

D.P.N.R. Area Ha 51 33 20 s - - - - 13 28 40 55
Growing Ratic % 0.75 0.83 D0.95 1.00 - - - - 0.22 0.32 0.45 0.56
Unit Rate lit/s 1,10 0,85 0.85 1,85 - - - - 1.0 1,00 1.20 1.20
Requirements lit/s 6.1 28,1 17.0 4.3 - - - - 13,0 28.0 48.0 66.0

Note R.P. : Railny Season Paddy , D.P.R. : Dry Season Paddy Regulated , D.P.N.R, , Dry Season PaddyHNon Regulated
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Table 3-13 Field Delivery Water Requirements of Paddy
Oet. Nov. Dec. Joan, Feb. Mar. Apr. May June  July Aug.  Sept.
w-5 Area Ha 2 BO 293 357 395 361 224 53 5 - - -
Growing Ratio & 0,20 ©.23 0,29 0.47 0.66 0.81 D0.80 0.91 1.00 - - -
R.P Unit Rateé lit/s p.60 1.-0 1,00 1.20 1.10 0.85 1.10 0.8 0.85 - - -
Requirements lit/s 1.B 80.0 2593.0 428.4 434.5 306,9 246.,4 45.1 4.3 - - -
D.P.R.  Area Ha 6 - - - - - - 4 13 0 20 15
Growing Ratio % 1.00 - - - - - - 0,25 0,33 0.48 0.73 0,90
Unit Rate lit/s 0.85 - - - - - - .00 1.00 1,20 1,10 0.8
Requirements lit/s 5.1 - - - - - - 4.0 13,0 24,0 22,0 12.8
D.P.N,R. Area Ha 9 - - - - - - 4 35 51 46 31
Growing Ratio % 1.00 - - - - - - 0.33 0.33 0.53 0.79 0.93
Unit Rate lit/s 0.85 - - - - - - 1,00 1.00 1.20 1.10 0.85
Requirements 1lit/s 7.7 - - - - - - 4.0 35.0 61.2 50.6 26.4
W=6 Area Ha - - 54 448 1,173 1,286 1,281 1,002 199 - - -
Growing Ratio % - - 6.20 0,25 ©€.33 0.54 0.78 0.95 1.00 - - -
R.P, Unit Rate lit/s - - 0.0 1,00 1,00 1.20 1.10 0.85 0.85 - - -
Requirements lit/s - - 48.6  448.0 1,173 1543.2 1409.1 851.7 169.2 - - -
Area Ha 54 9 3 - - - - 4 28 58 81 59
D.P.R Growing Ratio % 0,95  0.83  1.00 - - - - 0.25 0.35 0,43 0.59 0.71
Unit Rate lit/s 0.85 0.8 0.85 - - - - .00 1,00 )20 1,20 .10
Requirements 1it/s 45.9 7.7 2.6 - - - - 4.0 28,0 69.6 B87.2 64,9
D.P.N.R., Arca Ha - - - - - - - - - - - -
Growing Ratio % - - - - - - - - - - - -
Unit Rate lit/s - - - - - - - - - - - -
Requirements lit/s - - - - - - - - - - - -
Note R,P, : Rainy Season Paddy , D.P.R, : Dry Season Paddy Regulated , D.,P.N.R. : Dry Scason Paddy Non Regulated
Table 3-14 Fleld Delivery Water Requirements of Paddy
Oct. Nov Dec Jan, Feb., Mar. Apr. Moy June  July  Aug, Sept.
w-7 Area Ha - 7 241 731 1,035 1,107 B98 443 40 - - -
Growing Ratio % - 0.20 ©0.25 0.32 0.47 ©0.6%9 0.87 0.98 1,00 - - -
R.P. Unit Rate lit/s - 0.0 1,00 1.00 1,20 1.10 ©0.85 0.85 0.85 - - -
Requirements 1lit/s - 6.3 241.0 731.,0 1242.0 1217.7 763.3 376.6 34.0 - - -
D.P.R. Areas Ha 326 110 4 - - - - 4 137 376 489 482
Growing Ratic % 0.91 0.99 1.00 - - - - 0.25 0.26 0.35 0.52 0.77
Unit Rate lit/s 0.85 0.85 0.8% - - - - 1,00 1,00 1.00 1.20 1.10
Requiremeats lit/s 277.1 93,5 3.4 - - - - 4.0 137.0 376.0 586.8 530.2
D.P.N.R. Area Ha 95 29 1 - - - - 1 15 45 136 121
Growing Ratio % 0.92 0.9 1.00 - - - - 0.25 0.3¢4 0.44 0.46 0.70
Unit Rate lit/s 0.85 0,85 0.85 - - - - 1.00 1,00 1.20 1.20 1.l@
Requirements 1lit/s 80.8 24,7 0.9 - - - - 1.0 15.0 54,0 163.2 133.1
w-8 Area Ha - 7 339 1,124 1,275 1,796 1,577 &71 79 4 - -
Growing Ratic % - 0.20 0.23 ©0.32 0,52 0.64 0.87 0.97 0.9% 1.00 - -
Unit Rate lit/s - p.%0 1,00 1.00 t,20 1.10 0.8 O,B5 0.85 0.8 - -
R.P Requirements lit/s - 6.3 339.0 1124,0 1530.0 1975.6 £340.5 570.4 67.2 3.4 - -
D.P.R Area Ha 3le 28 - - - - - [ 144 407 504 497
Growing Ratio % 0.76 1.00 - - - - - 0.25 0.26 0.35 0.55 ©0.82
Unit Rate lit/s 1,10 0.85 - - - - - 1.00 1.00 1.00 1,20 D.B5
Requirements 1it/s 347.6 23.8 - - - - - 6.0 144.0 407.0 e04.8 422.5
D.P.N.R. Area Ha 286 29 - - - - - - 32 253 388 407
Growing Ratio % 0.97 1.00 - - - - - - ©0.25 0.30 0.50 0.77
Unit Rate lit/s D.85 0.85 - - - - - - 1.00 1.080 1.20 1.10
Requirements lit/s 243,1 24.7 - - - - - - 32.0 253.0 465.6 447.7
Note R.P. : Rainy Season Paddy, D.P.R. i Dry Season Paddy Regulated , P.P.N.R. i Dry Season Paddy Non Regulated
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Table 3=15

Field Belivery Water Requirements of Paddy

Qct.  Nov, Dec. Jan. Feb. Mar. Apr, May June  July  Aup, Sept,
5-1 Area Ha - - 1 106 222 227 223 112 2 - - -
R.P Growing Ratieo % - - 0.25 0.25 0.38 0.62 0.87 1,00 1,00 - - -
Unit Rate lit/s - - 1.00 1.00 1.00 1,10 0.85 0.85 0.85 - - -
Requirements lit/s - - 1.0 105,0 222,00 249.7 189.,6 95.2 1.70 - - -
Note R.P. ¢ Rainy Season Paddy
Table 3-16 Fleld Delivery Water Requirements of Polowidjo
Unit Rate: 0,5 lit/s/ha
Oct.  Nov Dec Jan. Feb. Mar., Apr. May June  July  Aug.  Sept.
W-1 Area Ha 7 3 - - - - - 1 4 9 10 9
Requirements 1it/s 3.5 1.5 - - - - - Q.5 2.0 4.5 5.0 4.5
w-2 Area Ha 16 20 21 20 20 19 0 18 12 20 18 17
Requirements lit/s 8.0 10,0 19.5 10.0 10.0 9.5 10.0 9.0 6.0 10.0 9.0 8.5
W-3 Area Ha 3 2 1 )] 1 - - - - 2 3
Requirements lit/s 1.5 1.0 0.5 0.5 0.5 - - - - 1.0 1.5 1.5
W4 Area lia - - - - - - - - 15 3 - -
Requirements  1lit/s - - . - - - - - 7.5 1.5 - -
W-5 Area Ha 17 13 [} - - - - - 7 12 14 15
Requirements  lit/s B.5 6.5 3.0 - - - - - 3.5 6.0 1.0 7.5
W-6 Area Ha = 3 3 1 2 1 1 1 2 11 ? 2
Requirements 1lit/s - 1.5 1.5 0.5 1.0 0.5 0.5 0.5 i.0 5.5 3.5 1.0
w-7 Area Ha - - - - - - - - - - - -
W-8 Requirements 1it/s - - - - - - - - - - - -
S-1 Area Ha 16 - - - - - - 14 60 [:1H] 73 &4
Requirements lit/s 8.0 - - - - - - 7.0 30.0 40.0 36.5 22.0
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Table 3-17

Field Delivery Water Requirements and Diversion Water

Requirements Irrigation Block ! Simowau A=387ha  W-1
Rainy Season Dry Season Paddy Dry Season Paddy Polowidjo Total Diver-
Paddy Regulated Non Regulated Field Delivery ;;::r
Water Requirements Require-
Growing Amount Growing Amount Growing Amount  Growing Amount Growing Rate Amount ments
Area Area Area Area Area
ha Mt/s  ha  lit/s ha  1it/s ha  ut/s b SHeys m/s
Oet, 4 7.7 - - 93 88.1 7 1.5 104 0.96 99.3 0.14
Nov, 26 50,2 - - 7 31.5 3 1.5 66 1.26 B83.2 0.12
Dec. 102 184.1 - - 16 13.6 - - 118 1.68 197.7 0,28
Jan, 205 314.3 - - 4 3.4 - - 209 1.52 317.7 0,45
Feb. 263 391.2 - - - - - - 263 1.45 391.2 0.56
Mar. 293 356.7 - - - - - - 293 1.22 356.7 0.51
Apr. 267 293.7 4 6.5 3 4.8 - - 274 1.11 305.0 0.44
May 184 156.4 20 30.4 19 29.8 1 0.5 24 .97 217.1 0.31
Jun., 64 54.4 33 42.3 94 142.1 4 2.0 195 1.23 240.8 0.34
Jul, 18 15.3 34 38,0 133 184.0 9 4.5 194 1.72 241.8 0.35
Aug. 3 2.6 34 28.9 145 167.9 10 5.0 192 1,06 204.4 0.29
Sep. - - 17 14,5 120 132.0 9 4.5 146 1.03 151.0 0,22
Note: Growing Area of Paddy : The sum of growing area of seed bed and paddy fleld in Table 1—1
Amount in paddy : The sum of evapotranspiration of paddy and deep percolation and
puddling water requirements.
Table 3-18 Field Delivery Water Requirements and Diversion Water
Requirements Irrigation Block : RKebonagung  A=1,311 ha 4 5
Rainy Season Dry Season Paddy Dry Season Paddy Polowldjo Total Diver-
Paddy Regulated Non Regulated Field Delivery ;:::r
Water Requirements Require-
Growing Amount Growing Amount Growing Amount Growing Ameunt Growing Rate Amount ments
Area Area Area Area Area
ha  1it/s  ha  lit/s ha  1it/s ba  ut/s ha /S liess md/s
QOct, - - 276 303.6 710 781.6 16 8.0 1,002 1.09 1,093.2 1.56
Nov. 23 45.8 220 187.0 522 443.7 20 10.0 785  0.87 6B6.5 0.98
Pec, 127 151.3 141 119.9 324 275.4 21 10.5 613 0,91 557.1 0.80
Jan, 406 718.7 52 44,2 101 85.9 20 10,0 579 1.48 8548.8 1.23
Feb. 943 1,577.2 2 1.7 6 5.1 20 10.0 971 1.64 1,504.0 2.28
Mar, 1,340 2,016.7 - - - - 19 .5 1,359 1,49 2,026.2 2.90
Apr, 1,415 1,641,0 1 1.7 - - 20 10.0 1,436 1.09 1,562.7 2.23
May 1,137  996.5 19 30.4 & 9.8 18 .0 1,180 0.89 1,045.7 1.49
Jun, 756 642.6 71 110.8 67 107.1 12 6.0 Q06 0.96 B66.5 1.24
Jul, 245 208.3 182 255.1 231 336.9 20 10.0 678 1.20 Bl10.3 1.16
Aug, 18 15.3 310 452.1 575 786.4 18 9.0 921 1,37 1,263.8 i.80
Sep. - - 353 451.4 726 968.1 17 8.5 1,096 1.30 1,428,0 2,04
Note: Growing Ares of Paddy

Amount in paddy

: The sum of growing aren of seed bed and paddy field in Table 1-2

! The sum of evapotranspiration of paddy and deep percolation and
puddling water requirements.
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Table 3-19

Fleld Delivery Water Requirements and Diversion Water

Requirements irrigation Block: Djambangan A=62ha
Ralny Season [ry Season Paddy Dry Season Paddy Plowldjo Total ~ Diver-
Paddy Regulated Non Regulated Field Delivery ;;:n
Water Requirements ch::re-
Growing Amount Growing Amount Growing Amount  Growlng Amount OGrowing Rate Amount ments
Area Area Area Atea Area
ha lit/s ha lit/s ha 1it/s ha  lit/s ha };:/s 1it/s mi/s
Oct. - - 14 15.4 23 25,3 3 1.5 40 1.06 42.2 0.06
Nov. 3 6.0 9 7.7 15 16.5 2 1,0 29 1.08 31.2 0.04
Dec. 26 49.4 7 6.0 4 3.4 1 0. 38 1.56 59.3 0.08
Jan, 37 49,2 3 0.9 2 1.7 1 0.5 41 1.28 52.3 0.07
Feb, 46 66,4 - - - - 1 0.5 47 1.42 66.9 0.10
Mar. 50 59.7 - - - - - - 50 1.19 59.7 0.09
Apr. 41 34.9 - - - - - - 41 0.85 34.9 0.05
May 20 17,0 5 8.0 I 1.7 - - 26 1.03 26.7 0.04
Jun. 9 7.7 22 32.8 5 7.9 - - 36 1,34 48,4 0.07
Jul, - - 28 37.6 18 26.2 2 1.0 48 1.35 64.8 0.09
Aug, . - 31 36.3 22 29.2 3 1.5 56 1.20 67,0 0.10
Sep. - - 31 35.8 26 33.5 3 1.5 60 1.1B 70.8 0.10
Note: Growing Area of Paddy : %he sum of growing area of seed bed and paddy field in Table 1—3
Amount in paddy tThe sum  of evapotrapspiration of paddy and deep percolation and
puddling water requirements.
Table 3-20 Field Delivery Water Requirements and Diversion Water
Requircments Irrigation Block !  Karah Awl29ha Wek
Rainy Season bry Season Paddy Dry Season Paddy Polowidje Totai Diver-
Paddy Regulated Non Regulated Fleld Delivery a;gzr
Water Raquirements Require-
Growing Amount Growing Amount Growing Amount  Growing Amount Growing Rate Amount ments
Area Area Area Area Area
ha  lit/s ha  lit/s ha  lit/s ha  1it/s ha lx';"’ 1it/s nifs
Oct, 1 2.0 36 30.6 51 56.1 - - B8 1.01 88.7 0.13
Nov, 12 23,1 21 17.9 33 28.1 - - 66 1.05 6%.1 a.1p
Dec. 48 B5.6 14 I1.9 20 17.0 - - 82 1.40 114.5 0.16
Jan, 73 100,4 2 1.7 5 1.3 - - 80 1.33 106.4 0.15
Feb. 105 163.8 - - - - - - 105 1.56 163.8 0.23
Mar, 123 154.8 - - - - - - 123 1,26 154.8 0.22
Apr, 105 115.5 4 1.7 - - - - 106 1.11 117.2 0.17
May 60 56.1 11 16.8 1 i.9 - - 78 0.96 74.6 0.11
Jun, 22 18.7 45 65.9 15 23.6 - - a2 1.32 108.2 0.15
Jul. 3 2,6 56 74.1 29 38.4 15 7.5 103 1.19 122.6 0.18
Aug. - - 65 85.3 41 56.4 3 1.5 109 1.31 143.2 0.20
Sep. - - 65 71,5 55 74.7 - - 120 1.22 146.2 0.21
Note: Growing Area of Paddy @ The sum of growing area .of peed bed and paddy field in Table 1-4
Amount in paddy : The sum ©f evapotranspiration of paddy and deep percolation and

puddling water requirements.
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Table 3-21 Fleld Delivery Water Requirements and Diversion Water

Requirements Irrigatien Block : Rowowijung A=i1Dha w-5
Rainy Season Dry Season Paddy Dry Season Paddy Polowidjo Total Diver-
Paddy Regulated Non Regulated Field Delivery ;;::r
Water Requirements Require-
Growing Amount Growing Rmount Growing Amount Growing Amount Growing Rate Amount ments
Area Area Area Area Area
ha  1it/s  ha /s ne  Mt/s ke s ha pays wYs
Oct. 2 3.7 6 5.1 9 7.7 17 8.5 34 0,74 25.0 0.04
Nov. 95 185.8 - - - - 13 6.5 108 1.78 192.3 0.27
Dec. 319 543.6 - - - - 6 3.0 325 1,68 546.6 0.78
Jan. 367 S0B.1 - - - - - - 367 1,38 508.1 0.73
Feb, 357 477.9 - - - - - - 397 1,20 477.9 0.68
Mar. 361 307.0 - - - - - - 361 0.85 307.0 0.44
Apr. 224 246,4 1 1.7 - - - - 225 1.10 248.1 0,35
May 53 45.1 5 7.9 6 8.5 - - 64 0.98 62.5 0.09
Jun. 5 4.3 14 19.9 3.7 56.3 7 1.5 63 1.33  84.0 0,12
Jul, - - 20 27.9 51 63.5 12 6.0 &3 1.23 102.4 0.15
Aug. - - 20 22.0 46 50.6 14 7.0 80 1.00 79.6 0,11
Sep. - - 15 12.8 31 26.4 15 7.5 61 0,77 46.7 0.07
Note: Growing Area of Paddy :The sum of growing area of ased bed and paddy field in Table 1-3
Amount in paddy :The sum of evapotranspiration of paddy and deep percolation and
puddling water requirements.
Table 3-22 Field Delivery Water Requirements and Diversion Water
Requirements Irrigation Block : Gunungsari  A=1,293 ha w6
Rainy Season Dry Season Paddy Dry Season Paddy Polowidjo Total Diver
Paddy Regulated Non Regulated Field belivery a;::r
Water Requirements Require-
Growing Amount Growing Amount Growing Amount Growing Amount Growing Rate Amount ments
Area Area Area Area Area
ha  lit/s  ha  lit/s ha  lit/s b  lit/s  ha W% uays miss
Oct. - - 54 45,9 - - - - 54 0,85 45.9 G.07
Nov, 7 14.4 9 7.7 - - 3 1.5 19 1.24 2.6 0.03
Dec. 9B 187.7 3 2.6 - - 3 1.5 104 1.84 191.8 0.27
Jan, 516 959.9 - - - - 1 0.5 1T 1.86 960.4 1.37
Feb, 1,184 1,943.3 - - - - 2 1.0 1,1ky 1.64 1,944.3 2,78
Mar. 1,286 1,648.3 - - - - 1 9.5 b,247 1.28 1,648.8B 2.36
Apr. 1,281 1,409.1 - - - - 1 0.5 1,282 1.10 1,409.6 z.,01
May 1,002 851.7 4 6.2 - - 1 0.3 1,007 0,85 B5B.4 1.23
Jun, 189 169,2 28 39.6 1 1.7 2 1.0 230 0.92 211.5 0.30
Jul. - - 58 8.6 6 9.9 11 5.5 75 1.39 1.0 D.15
Aug. - - 81 110.1 - - 7 3.5 88 1,29 113.6 0.16
Sep. - - 59 64.9 - - 2 1.0 61 1.08 65.9 0.09

Note: Growing Area of Paddy ¢ The sum of growing ares of seed bed and paddy field in Table 1-6
Amount in paddy t The sum of evapotranspiration of paddy and deep percolation and
puddling water requirements.
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Table 3-23 Field Delivery Water Requirements and Diversion Water

Regquirements Irrigation Block : Kaliboker A=1,109 hn W=7
Rainy Season Dry Season Paddy ODry Season Paddy Polowidjo Total ‘ Diver-
Paddy Regulated Non Regulated Field Delivery ;;::r
Water Requirements Require
Growing Ameunt Growing Amount Growlng Amount  Growing Amount Growing Rate Amount ments
Area Area Area Area Area
ha 1it/s ha 1it/s ha 1it/s ha lit/s ha };;/s 1it/s m3/s
Oct. 5 10.1 326 277.1 95 80.8 - - 426 0.8 168.0 ¢.53
Nov. 47 95.4 110 93,5 29 24.7 - - 86 1.15 213.6 0.31
Nec, 451 882.8 4 3.1 1 0.9 - - 456 1.95 887.1 1.27
Jan. 8OO 1,334.4 - - - - - - 800 1.68 1,344.4 1.92
Feb. 1,041 1,567.2 - - - - - - 1,041 1,51 1,567.2 L
Mar, 1,107 1,284.7 - - - - - - 1,107 .16 1,284.7 1.84
Apr. 898 763.3 1 1,7 - - - - 899 0.85 765.0 1.09
May 443 376.6 23 37.6 2 1.6 - - 468  0.89 415.8 n.s9
Jun. 40 34.0 173 274.2 15 3.1 - - 228 1.45 331.3 0.47
Jul. - - 390 532.% 47 74.1 - - 437 1,39 607 .0 0.87
Aug ., - - 489 650.1 136 214.2 - - 625 1,38 §64.3 1.24
Sep. - - 482 530,2 121 133.1 - - 603 1.10 663.3 0,905
Note: Growlng Area of Paddy : The sum of growing area of seed bed and paddy Field in Table 1-—7
Amount in paddy ¢ The sum of evapotranspiration of paddy and deep percolation and
pudding water regquirements.
Table  3=24 Field Delivery Water Requirements and Diversion Water
Requirements Irrigation Block : Djeblokan  A=1,B08ha u-8
Rainy Season Dry Season Paddy Dry Season Paddy Polowldjo Total Diver-
Paddy Regulated Non Regulated Fteld Delivery sion
Water Requirements Water
Require-
Growing Amount  Growing Amount Growing Amount  CGrowlng Amount Growing Rate Amount ments
Area Area Area Arca Area
ha  lit/s ha  1it/s ha  1it/s Ra  lie/s ha WS s oads
Oct. 5 10.1 3l6 347.6 2856 243.1 - - 607 0.99 600.8B 0.86
Kav. 84 171.6 28 23.8 29 24.7 - - 141 1.5 220.1 0.31
Dec, 46 B63.9 - - - - B - 146 1.94 863.,9 1.23
Jan. 1,172 1,936.8 - - - - - - 1,172 1.67 1,956.8 2,80
Fab, 1,283 1,701.7 - - - - - - 1,283 1.33 1,701.7 2.43
Mar. 1,796 2,460,1 - - - - - - 1,766 1.37 2,460,1 3.52
Apr. 1,577 1,340.5 2 3.3 - - - - 1,579 0.85 1,343.8  1.92
May 671 570.4 28 45.7 - - - - 699 0.88 6l6.1 0.B&
Jun. 79 67.2 184 290.8 48 7.3 - - 311 1.40 435.3 0.65
Jul, 4 3.4 422 579.1 255 396.6 - - 691 1,42 979.1 1.40
Aug. - - 504 659.1 388 541.2 - - 892 1.35 1,200.3 1.72
Sep. - - 497 422.0 407 458.7 - - 204 0.97 881.7 1,26

Note: Growing Area of Paddy : The sum of prowing area of seed bed and paddy field in Table 1-8

Amount in paddy : The sum of evapotranspiration of paddy and deep percolation and
puddling water requirements.
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Table

3-25

Field Delivery Water Requirements and Diversion Water

Requirements Irrigation Block : Orompol A= 227 ha gy
Rainy Season Dry Season Paddy Dry Season Paddy Polowidjo Total Diver-
Padd, Regulated Non Regulated Fleld Delivery :;::r
Water Requirements Require-
Growing Amount Growing Amount Growing Amount  Growing Amount Growing Rare Amount ments
Ares Area Area Area Area
ha  lit/s  ha  lit/s ha /s ha He/s e Y5 uys eYs
Oet, - - - - - - 16 8.0 16 0.50 8.0 0.01
Nov. 5 10.3 - - - - - - 5 2,06 10.3 0.01
Dec. 20 40.3 - - - - - - 20 2.02 40.3 0.06
Jan. 118 227.9 - - - - - - 118 1,93 227.9 a.33
Feb, 223 343.6 - - - - - - 223 1.54 343.6 0.49
Mar, 227 254.4 - - - - - - 227 1.12 254.4 0.36
Apr, 223 189.6 - - - - - - 223 0.85 189.6 0.27
May uz o852 - : - 4 7,0 126  0.81102.2  0.15
Jun. 2 1.7 - - - - 60 30.0 62 g.51 31.7 0.05
Jul, - - - - - - 80 40.0 a0 0,50 40,0 0.06
Aug. - - - - - - 73 36.5 73 0.50 36,5 0.05
Sep, - - - - - - 44 22.0 44 0.50 22.0 0.03
Note: Growing Area of Paddy ! The sum of growing area Lf aeed bed and paddy {ield in Table 1—9

Amount in paddy

i The sum of cvapotranspiration of paddy and deep percolation and

puddling water requirements.

- 435 -



uejorgafa g§-n ZoqoqIiEy LM riesfunung  9-M Hunfimomo¥  §-u

. . 2 . . SDE'E BOr't SES'Y ¥9T'T L16'T 9%6°T wez'r 'l 1
tyesey p-y  Ueluequelq g-M unfedogay z-4  NEmodls  T-¥ 95°€ 0Lt L56'S GEL'P ©S9'T ESE'C ve8'T 881°C ZILT K
Il 826 pOp - - e - £62 - 1 529 Seg'y S6.'S £EE°T Z08'f LIP'E v29'T 696°1 d dag
‘ DV = = = = 4 L} L] .
MWM.M MMM “3 g . ..m.w. vz mmw 25 u‘num 969°'¢c 989°'S S6L'S 088°¢ SIL'E v.6°7 085°1 6£2°T T
[§: 4 218'e 9R9°S 96L°S 6V0'Yr 686°T §98'Z 008°T L6¢°Z W
652'z 826 vov g - 5 8z 102 5 1 106°¢ 9RL'S S6L°S 6I9't [9B°E SSZ'S 666°'1 I56'¢ 4 “3ny
! Sto’ 9 £ W . .
mmm.m ,:m.“ MM wd wm MMH wm MM... Ma 4 “8ny 65" z59‘9 66L'S 098°t T9Z'f S.r't 109'T 6GEO'Y T
09 ¥ 15¢'r 2599 vI0°S 9fZ'p YIOTF ££9°C pS6'T €SS'C W
660" ¥ 122'1T oF8 zz &9 <1z 6 6ZE'T 857 1 6’y T§9°9 ¥i0°'S vSO0°y SIE'Y $28'F 902's Si6°¢ 4 g
£s5'c WZ't arg 19 5 ' W . . . .
m._.m.n mmm.ﬁ mE; 9v T MMM Mm MMMq MMM 4 "tor 52578 259'9 565'S prO's IBT'S pus’s L2609 SoL't 1
£€°9 8£5°9 759'0 98€°9 p0Z‘S 0OL'9 89L°t SBv°6 6K9'9 W
spe's 66F°T sOT'T - - £9 L1 o't - 1 589 T859'9 LI8'S T6Y‘S BOZ'L (92t 9L0°6 TI9°L 4 unr
649" rzg*'t T9v‘r se v sz’ . . . . . . .
e Bl E B m o e e N £50'2  299°9 §9.°S I96°S PEZTL 656°F BEPUOL OIE'® 1
0¥ L 18€° L ¥08°9 ¥E9°S 691°L QL8 128°9 950°'s 91L'L R
91’8 SPE'T 19T 2sE 69 68 ZEr IgfE 1S4 1 o0¥L'L ¥08'9 PE9'S lTS'L B2ZL'8 £96'9 EGPIOT 5Z0'S 4 AeW
91’ &8t vIF*1 Z6F 50T G6S¢  OI1  BER'Z BGY W - . . p .
mmm.m mmm; eIP'T 919 02 TIE ST 65%°Z 818 4 Aey 821'8 vOB'9 S$6S'S vID'S 8IB'R 97f'L ZPECOI 6666 71
0z'g z0z'e v0B'9 09%‘S 6£Z°R £66°B 2£5°L L96°6 8IF'OL W
666°6 66L"T ¥IP'I BES'T 99 €22 8€1 €45'c  BER 1 6SZ°® TOR‘9 6S9'S BIY'® SIL'® o09'L 616°6 18901 w..ﬂ&4
‘ &6L"° 14 ‘T 808 ‘ . . .
ﬂhwqw“ aMM.M “:..M W.MM.“ o£s ﬂﬂm MMM mwm.m Mum w...a< BZY'S v08‘9 r85°S FOP'R £09°8 0S9°L 269°01 TOZ'IT 1T
11 $5p's ¥50°'9 ¥8S‘S Til'g L¥P'6 129°L 69C°IL 9BEOL W
T0Z'TU  B6L°T PIPTT L06°T vv8 e  set (s wg 1 785°8 850'0 T8P'S T1.°F £8R'8 TLS'L SOR'TT £9S°TT o CaEH
1 L] 1 L) .
mwm.ﬂ mmwm WM“.M Mmmﬂ w”w wm MMM Mmm.m mmm m.:: rse'e ps6s 12r'5 Sv9'y 16Z°% mﬂ.“... roz 1t NNN“: 1
15°8 0£8°s 1£2°9 gIL's 08Z‘w 182'8 8sL's fLl'or £LL°21 R
zzz'U1 008°I 106°T bFE  fze bt BE8°C S¥§ T 348 T06°S vE9'S 62€°® 999°L ¥EZTOT £yLf® PIBTID 4 "93d
. £ ' 3 rbg . . N 3 ) ¥
par U COL L S LA o L SO 99z's  96.'9 790'S €5L'm 60Z'L O6v'OL 6E6°L FIOIL 1
88 L 092'% 9549 006"y BP9's €S9°L $S6°6 Li0°B PRIl W
PI9'TT  FOS'T #IP°U 81z bP® oLy v6T  LSL°€ 0S§ 1 A4 43 €18°'S 9rl‘y TIp'L ST9TL €91°C 65L°S L9211 4 wer
ZR'TI P0R'T #IP'L ZZI'T FrE 0t ¥at 951't €68 ] ‘ . ‘ . . . . '
(9211 €0B'T BIP'T Le€°¢ Z89 P cor 6727 11z 4 -uep Z61°9 1205 oZL'v 056’9 £St'9 1.9 ZopiE B90TOT T
6% 0909 POR°S E8'P 8Y9'e 094t 1EpTL ssef¢ 18S'6 W
. L 4 Ls 4 L . . 23
wo'er 208'1 wnq”ﬂ o' 98 e e é0‘z Szt 1 L9’ 608°S 919'r ©88°c 696°C 069'9 B9S'Z TL6'6 4 *Psa
185* b, 154 ‘ ‘ . . . .
el mUlsnnomooonoer g mol oA o ssre sEs sess SEUS oS wse @R T
rd: 018y L12°9 7SO'S €L£75 PIS'Z 9L1'9% £ST'T omo.h W
0z%'g 9181 TI¥'1 6E0*Z (Y01 Z§2 96 94’1 58P 1 TL5°¢ L14°9 Q08*S 109'y 205'T ¢el'y ROL'T £E6°S d “AON
989° ¥e6°T ZIS'T 60S° ‘ H . . . . e .
mmM,m mom; 60E°1 emmﬂ m%w www M MMMM mwm d "oy 902 197y 0SS L08°% €ESTT OL97 8Si'L @vyw
ze'e IEF'E 19y 9tl'e gL't 0S6'Z vEB'ZT BSZ'T BYE'S W
8¥0°p  62L°1 £65°1 1Sz €61 i1 9% 0y 22 1 J9E/e@ y0Z'E 9g9°c 0£8°'z 6I8‘f SLB°Z gpr'f ZOL'T EIT'v A °330
8PE's  62L°T ZYE'T ITT res 122 L 28t 9B W sfraon
£Zr'r  €£29°I Z9E'T E£61 £9 [ 444 T I0s 98 4 “19p &ﬁcom afezaay  DL6T 6961 8961  L96T 9961 G961 V961
Tei0L 8-M LM 9=M 54 M £-M FAadl I-M 995/ITT
235/1T1
951 [ B~M ‘2-M '9-M 'S-M
198 F~M ‘€=M "Z-M '1-M ] UOT1I35 owolYOUOM
b
UOTINQIIISIQ Ia3eM UoTIedraaf © UOTINGTIISTQ I93EH UOTIEITLI 1-+ =781

- 436 -



uexolqefa 8-M IoqoqrieN  L-M rIesdunitng  g-p Funlimomoy g-y
yeIzy p-M ueduequelq ¢-M Bunieuoqay 2-M nemomys [-M
996°2 8681 9L - - 8 I PIL - 1
vig‘z 992°'1T 9ZL - - L8 £ (29 - H
LIPS 9981 9L - - oL {7 viL - 3 *deg
ri6'2 99Z'T 921 - - ] or LS8 - 1
S98'z  ZEE'Y ¥6L - - i8 1 119 - H
ssz's TEE'l  L6L - - sot &¥ 068 8 4 3oy
Sip's b4t G 7:14 - - 901 [ STI‘T 6L 1
£19°¢ TEE'T w6l 06 98 £01 &% 6Z1°1T 06 H
£28°y 43 08 QN 0:TA g2 S1T ¥91 59 60z 9IT 4 ‘o
ves's  IeL'T ¥BL 0SZ o1 BIZ 0% 0092 0BT 1
89L°%  SOS'T 1L 001 66 Lyl 0s eIz vST W
192y ZEE'T 0LL 0£2 a9 811 i arst 891 4 -unp
656t  £E9°T SIO'T S£¢ 821 912 89 6121 L¥Z 1
1289 ££9°1 ST10°T SO9 £81 6 ¢® S6L'z DI W
€96'9  099'T STO‘T o0ZL €8I 6¥2 €8 9z9‘z tzb 4 Aey
92¢L 0991 ZZO'U LbL 952 6+ 011 ore'z Ivy T
ZES°¢L PEV'T  ZZ0'T 646 08¢ 6+Z o1t o+8'Z  B9F W
009‘L  V¥BE'T 220°Tt 6.6 Z¢ 6¥Z 011 £98'z 89v 4 rxdy
059°L  68%°1 §£50°1 646 O0Z¢ 6¥YT DIl ZBR'Z 8% 1
129°t  6B¥'1 €£50'T 626 ZZ¥ 6P OI1 1SRz 89¢ W
145°L 68F"T £50°1 646 zzr 6YZ o1t 108°'Z 99b d “aey
6SL't  68F'T §£S0°L 646  ZIP  TLZ 951 156 8% 1
8sL'6 68p°1T €S0'1 ZI6‘t £0S  OSE 691 £Tr'e 58 H
veZ'0r  TZ9'T 10Z't ZI6'1 oS 9wk 681 zeL's 959 3 "gad
06¢°0L  PKO'T ZLT'T TI6°T L0S 068 61  (BL°S 668 1
£56°6 PPO'T TLT'L E£ST'Z 066  TEE  OLT  £85'C 06 W
£91°L £Ir‘T 656 8BZ°T £99 652 0zt SE8'T 979 4 ruep
LeL'9 ETP'T 656 vELL s0L 88T 9IL 6L gEy 1
3320 1091 ZLI'T S9P°1 026  6£2  ®YL  Z19°T r2S W
069'9 ov'T ZLT*y 95zt zze 981 oL 2420 G 1 4 99g
1£0°9 EIP'T ZLT'T 0BG £59 18T 1 Z82'1 662 1
-TA & ¥95°'1 290°'T Y06 695  BIZ S8 655°1 SIZ W
5Ly L8%'1T 806 €89 £6 £61 74 60T°1T 68 4 Aoy
0L9°Cz  PSL 5L 1t 09 6¥1 {2 088 5% 1
¥8g'z 695  pS5L #1 09 €61 1z SLI'T 8P H
arp's IS vSL 5p 67 orz z6 Sor't vL 4 “370
1301  8-M LM 9N S5-M  t-M =M T-M I-M
3387117
9961
UOTINATIISTT IITIEM UOTILETILT t—t BIqel

ueyo1qafg  g-M

IONOqITEY  L-M

taesfunung 9-§

Bunfmomoy §-M

yerey p-M uedueque(q ¢-M Jundeungay Z-M NEMCUIS [-N
FLz'z 06t $65 DS oz 13 §5 v8g I 1
#81°2 zor 565 05 (14 o1 111 £88 I W
¥29°1 L6E 865 :14 zt 8 98 LEY 2z 4 ~dag
085’1 zot S65 74 g £v 82 | £14 st 1
C08“I 009 565 43 g 98 9& 9t Lz H
666°1 559 565 £ g Fa:) St 85§ SE 4 Ty
109°2 Sy 441 74 8 9¢ ¥z 608 el 1
¥e6's s9¢'1 efz't - 4 £ 8z 6ST°T €8 K
90Z°s 609°T S£¥E°T 0T 14 44 9z L1 IEE 4 10
126'9 S19°T 6£9¢°'I 0§ mi j§:74 8 698'Z 16§ 1
sav's 6v9°1 peE’l 955 122 :74 szt 662'c 996'T W
9:0'6 PELST §ES°L 92¢ Lvs 1€ [ira orp'e S92 4 ‘unp
g8P701  0BL°1 6¥S°1 L29'CT TIL 4 ¢4 151 9rs‘z ZBL 1
950°6 UBLT 6FS'T L91°T 68L F4 (% BET 555°¢ 8L H
BEY 0T 08L°T 6¢S'D 68S°'T 68L e 8ft 655'c 8L 4 4Ley
ZPE'OT T09°T ziS'I 695'T 68L 4¢3 ;14 655°¢ ZBL 1
196'6 SIF'1 §BE°L 68S°T 68¢ F4 0 1 § 655'¢ 2ZBL H
6166 £28*1 ££8°'1 68§10 69¢ (4¢3 8E1 DEI'E 598 4 -ady
769°01  $I8°1 €££8°1 6851 68L  TI1E 8§l I98°% 906 1
69E°IE ZPL'L IEL'T 68S°T 6BL 114 851 00’y ZZ0'T W
908°11  699°1 T£L°1 B69'T €58 Z8¢ L1 662°F ZZ0'T 4 "IEW
POZTIT 9ZP'T TZL°T 188°T S86 seg 6L1 LIL's v00't 1
LLL°OT  TLS'I 1Z9'1 BIB'T 586 ZEE 181 ZLU'E OII'T MW
4 F A SSS°T 86p°t ZEL'T OpL 662 ort LT L60°T 4 ta9g
656°L 995°1T 86p‘t +EE'l OfR 082 18 09T O¥6 1
Lio's £09°1 €881 ¢€62°7 PER 902 £5 096 S6L H
65L°S P9E°T  £98 SEZ'T  §i% 421 £9 (1] S 1) £ 4 ruep
41} £80°1 Z0S - 99z 421 L9 960°1T 2%2 T
56¢°¢ BLE SIL - 99T F441 L9 81t - R
895°Z 6zZ¥'l  95¢ - Ji Jiy 43 LLs - d "3q
L2234 1£€°T 15% - - 114 44 985 - 1
gs1°e 1091 82 - - 44 oI 98 - W
80L°1 950°1 91§ - - zz 9 98 - 3 “aoN
LLTAR vEL 1ze - - Lz - 9Lt - 1
89521 vEL 444 - - ¥4 - 9LT - H
zoL't 846 0¥ - - iz - £62 - 3 "130
{e10] g8-M LM 9-M S-M M £-N N 1-M
935/3T1
S96T
uOIINGIIIST ) FEEXT
TINQTI3STq I3iey uoryedrrir f-p o1qeL

- 437 -



ueyo1qe(a 8-M

IOOQITES  L-M

tiesdunung g-g4 Sun[imomoy §-M

yeaey p-M ueduequelg €-M Bundeuagay zZ-M nemouwis (-M
roZ g SPI'T gI0'l 02 v 85 x4 vZ6 9% 1
¥59°€ £20°1 Q10T 09 sy 801 6t 9zZ'1 111 H
£88°'E SPO'T 810°T 1L 8r 801 34 69L°T  LL1 4 rdag
088'S  S¥O'T BIO'T 1L 114 801 (14 6981 L1 1
6v0't 96 8TO'T1 1L 14 801 6b £29'1 061 H
629'S et BOO°T 12 8y 80T 114 606 561 4 riny
098°f  6E¢‘l BOO'T 1L 4 801 6F Zve  S61 b |
9EZ'y~  £O9'T HOO'T 95 9L 801 &¥ Wwo't S8 W
S0y £19°1 806 1 §:] 1149 L744 Ls 916  B0Z 4 *iar
Pr0°S  SE9°I BOO'T 6T o1 9zt LS £8L°T S8BT 1
pOZS  SE9°'T BOO'T €7 891 24 ¢ 14 TEL'T 981 W
169'S  B£9'T 666 744 174 621 as $£68°T 1zz 4 -uar
196'S 06¢'T BOD'T L8 1£€ 18 )2 696°'T ¥91 3
691°L 65¢'T 8.0°T T1£9'1 63¢ €0t A £92'2 Iz M
125°L 65¢'T W01 019U L2v 68 61 zss‘z oot 4 Aen
pI0'®  6SP°1 86 QIB'T 8IS 621 65 102°z 5% 1
6£T'®  GS¢°T BL6 $58°1 195 8ct 5% 918°7 19 W
6Ib'e  65P°1 826 558°1 195 181 65 vr8°z 9sy 4 ~ady
yor‘s 95’1 IS0°T 016" €IS 81z 5 p5e*z 12§ 1
tiL's 95¢°'T 1S0°T OI6'1T E/S 812 6 908°Z 995 W
11L°8 osy‘T 1SD'T O16°1 £45  81Z 16 098z 95 4 ‘I
S¥9'8  T6E'T 0SD'L OI6°T E£5 812 (6 098°Z 95 1
osz'e 16£'t 0s0'1 OT6'T £2§ 812 L6 SPS'7 9SS H
6ZE'S 7PS*T TS0l 016°I 0Ty 81X L6 §¥S°Z 9SS d tqad
£5.°8 B6E'T ¢FS 9g6'1" £29 BIZ L6 §S6°Z B8 1
BY9'8  BGT'l BS6  OEL'T 589 81z L6 966°C 995 W
14 AV 68v‘T 1S0°'T 689  9ZL gL L6 g09°C 89S 4 "uer
DE6‘9  68¢'T TS0t ¥I%  BIL 812 L6 vtz 109 1
8vo'o  6BF°1 T1S0'T ¥Z9 289 802 L6 1¥8‘T 959 W
£88's - sgr't 1S0°1 - 685 £2¢ 621 zoL't ¥s9 4 29
066  SEr'1  IS6 - 9y 102 86 6vb'l S6f 1
£L£°5 SO¢'T 08O'T - o1t 951 29 Z0L'T ZTEY M
L0s'y  Sor't omp'r - 082 951 83 LET'T 12¢ A Aoy
L0B'S sop°T 080l - 19 8L £t £96 L1 1
BLL's sor‘r o8Ol - 1z 9 62 o10°t 901 H
618°C  ¥OP'T £RO'T - ¥ 101 (34 S60°1 LS 4 3%
1RI01L BN LM 9M SN bk M TN TN
335/311
8961

uoTINGIXIST] I93Ey uoreBraar

9~t- J19EL

ueyo[qalg g-m JIoYOqITEN  A-M rresfunung g-p  Bunlisckoy §-M

YEIEY p-M ueduequelg ¢-M dun3euoqayx -M nemomis [-M
L16'S yor‘1 £80°T - 08 ger Ls 57 G G 1 1
gS6°€ 'l £80°'1 - 65 (741 s SCE'T 19 4]
zog’s LEV'T GL0'T I ry 9Z1 144 001 t5 4 ~dag
STL°E L2Vl 6L0°T L2 re SET LS sEU'1 €L 1
686°E P13 20 G 711 0 4 8 154 Ls $60°1T 8L W
Be's LEP'T 6L0°T LT v8 £€1 L5 Z66 8L 4 "dny
192"y ORI 6L0°T 1T +8 F49 LS 956 08 1
12 (e $85°T 6L0°T LZ 8 F44 ) I 16 08 W
sz8'y LIS'T Zvo'1 L2 2] P44 1 s 988l 08 4 100
181's S89°T B891°t [T 174 orl s PO6°T O£t 1
00L*'9 ZILST #E1°1 6IL 118 801 95 LT A A H
80Z°¢L LZL'T SEI'T1 EPT'T #BE w1 €5 for‘z 92 4 “unp
yEEZ L pELT PEL'T £EI°T  16E 98 £t 6L£°2  bEE 1
ozr's 15T EST'T 649°1 Z0S ¥S1 o8 0sL'z 12y W
8ZL°8 12T ST ZBL'1 20§ 6L1 43 L' 19¢ 4 dey
818°8 €62l LBD'Y 0SBl 9 Z6T 18 ore'z  1vs 1
$66°8 £54°'T 860‘1 906°L 6IS Lie L6 258'T IS W
$ZL'8 §L5°1 986 906°t 955 L1z 6 Z58'z  vSS 4 -ady
£09°8 98p‘T 996 906°1 9£S Lz 6 Z8B'Z £S5 1
LrP'6 ZSL't LB0‘T 906°'T 955 L1z 6 S0t I¥S W
£88°8 ZES*1 £20°1 906°1 225 Ltz L6 £E0°E  6PS 4 *IeH
62°8 ZES'T  £16 908°1 69% Lz L6 1§L°C  L¥S 1
1528 995°'T L6 908'1 69E AT L6 197 065 W
999°¢ 9951 716 065°T ¥IE 66T 8 133 AFAH) ¢ 4 "q¥d
60Z‘L  TIL'T LLS £55°1 BsE 612 911 81§15 1
£99°L 2951 FI8 8Z6°T 6IF 114 vzt 06°T 285 M
SI9°L 1951 rI8 L19'T 649 vLZ 4] 196°T 15§ 4 “uer
L5r'e 1950 pI8 9.1'1T 00% [$:04 vzl PES'T  IbY 1
09’y 95T P18 91s [:144 69T €01 0£0°1 €22 H
686'¢ L9571 FIB 8OV 991 91 68 Lr9 9€1 4 *aag
£33 k4 sy so9 951 - ¥6 14 zog 09 1
FIS'T  868°T 91z - - 9¢ 1 6z €T H
z058°2 86E71 91z - - - - 88¢ - 4 Taox
6852 86£°'T SIL - - - - sty - 1
056°2 9681 9L - - ] Fiy £1L - H
SL8°Z 11T 91L - - 98 14 1314 - 4 "190
[eiol 8- LM 9-M SN ¥-M M Z-M 1-M

535 /311
1961
UOTINTIISTQ Jaiey UDTIBATIZ] &=t I1qel

AR -



uexoqefq 8-M JONOqQITEN L-M taesfunung g9-y Junlimomoy g5-u uexorqalq g-N IOAOQTIEY  L-M rrgsBuming  9-§  Sun{tmomoy -5-M
M

yeiey M ueBuequefg ¢-n FunBeuoqay Z-M :a:qS.w M YRAWY PN ueduequelqg ¢-M JunZeuoqay nemoals - -
9r'y  96£°r sOO'L - z61 E£%4 - 009°‘t - 1 9€S'y  OL¥l SE6 59T - 081 06 L2700 G A B |
L56°S  f8£°T ®66  000'L 0SZ  0QF - ZZS'T 005 W 6EL'Y  E£L9°'T S€6 s91 - 081 06 P0Z°T 26 W
S8’y /82T 866 OSE  00Z O0f  OST  000°T 005 d ‘dag S6L°S  £L9°T B00'T ZZz  OST  se2 0zt 129°t 999 4 ‘deg
989°g 152°T ££6 925 0OSZ  O00F ©OZ  ZZS'T 009 1 S6L°S  £19°1 800°1 ZZZ  0SZ SET ozt 1Z9°T 999 1
989°S ISZ'T {§6 925 05T  00¥ 00Z  ZIS'T 009 W S6£°S  €££9'1 §00°T 2z (1114 s§2 Dzt 129't 999 M
9gL*s 1SZ'T ¢£6 925 0S5z Q0S OO  2IS'I o009 4 “3ny S6L°S  €£9°l ®OO‘Y ZzZ 0sz s€z o2t 129°T 999 4 “Eny
Z99°9  059°T k6 ZS9  00E  SE¥  OBZ 2SI 898 1 66L°'S  E£L9°T ®00°T ZZZ . 0sZ 682 0Z1 129°'T 999 1
7599 0S9'T Lv6 259 OO SEP 0B  ZI5'T 898 W $L0°S 249t mOD'T ZZZ SIT  §ST +9 rIE't 99 W
7S9°9  0S9'T L¥6  ZS9  00F ST 0BZ  0ZS'T 898 4 ‘tor vL0°'S  ZL9°T BOD'T e2Z LT €51 ¥9 CPIE'T 99 4 TInp
Z59'9  0S9°1 Lv6 ZS9  0Of  SEr 082 0z5't a9 1 SES'S  ZL9'1 BOO'T wbr 08z €SI (2] g985°T 99r 1
7S9°9  0S9°L Lv6 ZSY  00E  S£¢r 082 0zS°T 998 W 88E'9  ZL9°l BOOT SSS 08z Z¥Z  0Zt SPE°L 999 M
759'9  0S9°T L6 IS®  O00f  SEv 082 0ZS°1 898 i ‘unp LI8'S  Zi9'1 BOG'T 999 052 €SI ¥9 8¢5°T 99¢ 4 ‘unp
759'9  DS9l Lvs 79 00  sgb 082 0Z§°T 898 1 S9L'S  ZI9'L 800t 999 00z £s1 29 8E€S°T 99r 1
¥OB'9 089l /¥6 0ZL 0SE  69r 08z 0Zs'1 898 M ¥£9°S  8£9°T 086 0rs  0SZ st ¥9 I1S'T 98¢ W
r08*9 0597 L¥6 oz 0sg 69¢ 08z 025°'T 898 4 Aed PE9°S 8€9°1 086 org 00z St 9 1I8°1 9se 4 Aey
vnw“o omouﬁ Lys  0ZL  0Sf 69y  0BZ  OIS'L 898 1 S6S°S  919°'T 086 1s9  0s1 12 ¥9 11s°T 9s¢ 1
POB'9  O59°T f#6  OZL  0ST 69  0BZ  0ZS'T 898 W 9r's  ZOS'T 186 159 051 S¥l v9 1IS'L 95¢ W
#08'9  0S9‘'T £i¥6  0ZL 0S§  G9¢ 0Bz  O0Z5'T ®98 4 -ady 659'S  Ire'T 186 158 012 | v9 15T 95F 3 -ady
POB'9  0S9'T t¥6  DZL  0SE  69F 082 025°t 898 1 ¥E5°S  995'T 186 159 0D1Z  SPT ¥9 ST 9sF 1
vs0'¢  100°I 8¥6 259  0SE 56 08Z 0zs*1T 998 N ¥BS'S  995'T 186 159 01z sri 9 15T 95¢ W
850'9  IDO°I 8¥5 959 Dsg SEF 08T 025°1 898 4 “Imy 18¢°s 19%°T €86 159 0tz svi 9 15T 98¢y 4 "aey
qmm“m 100°T 8¥6  Z59 0S¢  SfE 08z 0zs'T 898 1 1Z¢°s 19%'T €86 159 osI st 127 st 95¢ 1
129 100°T B¥6  ZS9  OSE 259  O8Z DZS'T 898 K 81L°S  28L°T 6L6 189  o08t. SpI 9 TIS°T 95t W
z06°S 100°T 8P6  ZS9 OSE  SEb  Q8BZ B9¢'T 898 4 ‘qed re9's 291 6L6 15% 081 gt 12 TIS'T #€¢ 3 994
96L%9 q;“~ 8¥6 I59 SOE  s€¥ QB2 B9E'T #98 1 790'Ss  I£9°'T 286 601 081 sp1 9 s’y e8¢ 1
99L°9 V16l &¥6  ZS9  SOE  Sfy  O0BZ  EYE'l v98 M 006°y  6£5°1 646 - 8F 081 st1 $9 115t vEF W
£I8°'S  ¥1S°T 9r6 - 00z 69 08T  ®95°L S§0°T 4 ‘wep 9vL't g1 186 av 08t s 9 I15°T #gp 4 cuep
120's  OS0°U L6 - 00Z SE¥  OBZ  WYE'T 91z 1 9L’y 89l 188 S 081 14 ¢ 9 LA 30 G I |
v08'S  G6P'T 086 928 00Z SEF 0B B9C'T 91z W 858y &9 18B 33 081 992 r9 TIS'T #5r W
6085 66v'I 086 9Z€ 00Z SEF S8 ®OL'T oL 4 “oaq 919+  E8P'T 96 g€ 081 s¢l v €681 ZpE 4 "29q
815°9  655°T 086 0BG QOZ SEF  OBZ  89¢'T o1z 1 L5€°€  EBY'T 946 £r 05 ZIZ 06 TLg 44 1
L12'9  6Z¥'1 0B6  9Z§  00Z  BIP'T 0BZ  89E°I 9IL MW 250°c LBE'1 8001 - og 05 | £4 9y  ol1 H
L1279 6ZP'1 086 9Z€  0OZ  BIv'T 082 89E°T 91z 4 TacN 008°S  F09'1  BL6 - oog vPL 00 TST°T Zze 4 "acy
TL9'y  LSP'T SE6 S9I 0ST 081 06 00Z°1T v 1 0ss*e  EPI'T fI0‘T - 08 1t 124 €2 zzr 1
I8¢ LSP°T S£6 591 0s% 081 06 00Z°1 ¥6r W 9gI'¢  fp1'T BIO'T -0« 12 9 8z 8L I KW
9g9‘Ss  OiF - SE6  S91 - 081 06 yOZ'1T 65 4 "0 0£8°'2 EFI'L 810t - oz - - 919 g€ 4 *320
TEIOL @M L-N  9-M S-M M E-M =M I-M TBI0L  8-M LM 9N SN p-M E-M Z-M I-M
IIESITL 29s/311
0L61 6961
Eu_mudn—.mhuumn_ I3)ey _.—o.muummhh.u 8=t I1qel :Dwudn«kum..qn 133EN ..nOmu.mMmh.HH

L=t a1qEL

- 439 -



CHAPTER XXIII

MEASUREMENT OF WATER LEVEL AND SALINITY IN VWELLS

1. Base Points for Measurement.

Fixed base points were set on the brims of wells for the convenience
of measuring water level of wells, marks were put on them with ink, and wrote
the number of well on the brim, as shown in Fig. 1.

As for the base points for meagurement of river water level, proper
fixed points (concrete structure or iron pipe) were selected mainly near the
middle part of bridges for the convenience of measurement.

Levelings were conducted on these base points and their elevations
were expressed by SHVP.

2. Measurement of Water Level.

Water level of well was measured getting away from the time during or
just after shower in order to aveid the influence of rainfall upon water level
of well.

In order +to make as much simultaneous measurement as possible, low
tide hours were chosen because of less variation of tide level during the
measurement and the measurement of water level was finished in as short period
as possible {about 1 to 1.5 hours) mobilizing many people.

Water level of well was measured by hanging down a weight from the
base point on the brim vertically into the well and took memos of measurement
time, cleanness of water, and special remarks around the well.

The measurement of water level was made every hour during twelve hours
in the day time between one low tide and the next. One measure was stationed
to each well for hourly measurement of water level. And the measurement of
water level and tempersture was made. at depths of 0.3D, 0.6D and 0,90 from
the water surface, where D is water depth of a well.

3. Measurement of Salinity of Well Water.

Salinity concentration of well water was measured by another team
which moved around -by car carrying an electric conductivity meter. The car
patroled the selected five wells taking a specified course and measured
salinity at least three times in one well during the said twelve hours of
water level measurement,

In cerse well water was drawn up during the said measurement period,
the time and water levels before and after the drawing up were measured
beside the specified hourly measurement.

4. Measured values.

Measured values of water levels of wells were arranged as soon as
possible after finishing measurement and listed in a form mentioned later.
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Contour maps of ground water table were made expressed in meter above or below
SHYP. p

For the said five wells, the measured values of selinity were arranged
in a form mentioned later and vertical distribution of salinity concentration

vere figured.

Elevation of Bench Mark or Brim of Well (in m, SHVP)

hench result of another number of . elevation
mark or leveling result of turning adjustment adjusted
wells leveling point
KP1 3.050 3.050 0 3.050
Rl 2.809 9 2.815
R2 1.934 26 1.953
R4 2.025 42 2.055
R3 2.236 50 2.272
KP3 2.927 2.971 60 + 0,044 2,971
KP4 3.158 3.158 0 ) 3.158
R6 3.032 9 3.027
RS 2.747 12 2,737
R7 1.447 ' 29 1,422
R8 2,169 32 2,142
R10 1.913 44 1.875
KP6 3.367 3.326 47 -~ 0,041 3.326
R9 3,280 48 3.239
KP9 3.654 3.654 0 3.654
R11l 2.881 T 2.874
R12 i.943 21 1,922
r13 1.832 31 1.801
R14 2,879 41 2.828
KP10 1.359 1.311 45 - 0,048 1.311
P12 2.572 2.572 0 2.572
R15 2,380 6 2,391
R17 2.279 17 2,310
R16 1,832 ' 31 1.889
KP13 2.714 2.742 15 + 0.028 2,742
rl 3,004 16 3.033
M7 3,108 16 3.137
KP15 1.978 1.978 0 1.978
R18 1.318 6 1.317
R19 1.324 17 1.322
R20 1.507 28 1.504
P2 2.410 18 2,408
kr17 1.685 1.682 27 - 0.003 1.682
R21 2.588 31 2,585
KP18 2,550 2.550 0 2,550
R24 2,182 11 2.182
P3 1.632 20 1.633
R23 2.080 26 2.081
r22 1.751 45 1.753
R20 1,501 1.504 57 + 0.003 1.504

KPi : bench mark of K. Mas
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KP1
L1
L2
L3
L6
L5
L4
P3

KP6
L7
L8
L9
L13
L17
L16
TB
L1z
L10

KPg8
L11

KPg9
L14
L15
TB

KP12
L18
L19
L20
L21

KP15

KP17
L22
L23
L24
L25
L27
L26
M10

B 3

3,050
4.431
2.639
3.681
2.741
2,762
2.837
2,931

3.326
3.780
1.747
2.231
2.421
1,236
1.393
1.905
3.026
2.507
2.772
2.849

3.724

2,945
2,135
1.905

2,572
1,849
2,323
0.989
1,267
1,978

1,682
3.358
1.192
0.987
1.036
0.954
1.792
2,113

3.050

2.971
3.326

2.710

3.654

1.853
2,572

1.978
1.682

2.083

temporary bench mark
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10
12
17
22
34
36

21
34
45
52
68
71
74
77

a8

14
23

16
29
45
52

10
25
35
50
56
63
68

+ 0.040

~ 0.062

- 0,070

- 0,052

0.004
0.01.
0.015
J. 022
0.025
0.028
0.030

3.050
4.432
2.649
3.6594
2,760
2.786
2.894
2.971

3.326
2.774
1.732
2.207
2.390
1.200
1.345
1.5853
2.974
2.453
2.710
2.785

3.654
2.878
2.076
1.853

2.572
1.849
2.323
0.989
1,267
1.978

1.682
3.354
1.181
0.972
1.014
0.929
1.764
2,083
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Table 4 Hourly Measurement of Ground-Water Table
Feb. 18, 1972
L10 L1t L14 L15 L18
Time (EL. 2,453) (EL, 2.785) (EL. 2.878) (EL. 2.076) (EL. 1.84%)
AW H aH H AH H AH H AH H
7:00 1,215 1.238 0.99 1.795 2,12 0,758 1.78 0,296 2,25 =-0,401
8:00 1,340 1.113 0.99 1,795 2.13 0.748 1.62 0.456 2.12 -0.271
9:00 1,120 1,333 0.99 1,795 2,13 0.748 1.45 0,626 2.88 =0.231
10:00 1.010 1.403 0.99 1.795 2.13 0.748 1.52 0.556 2,065 -0.216
11:00 0.99 1.463 0.99 1.795 243 0,748 1.45 0,826 2.21 -0.361
12:00 0,98 1.473  0.99 1.795 2,125 0.753 1.46 0.616 2.10 -0.251
13:00 l.040 1.413 1.02 1.765 2.125 0.753 1.47 0.606 2.06 -0.211
14:00 1,010 1.443 1.01 1.775 2.19 0.688 1.43 0.646 2.09 -0,241
15:00 1,050 1.403 1.01 1.775 2.145 0,733 1.49 0.586 2.25 -0.401
16:00 1,00 1.453 1.00 1.785 2.14 0,738 1.60 0.476 2.075 -0.226
17:00 0.99 1,463 0.99 1.795 2,14 0.738 1.81 0.266 2,045 -0.196
18:00 0.99 1.463 1.00 1.795 2,14 0.738 1..88 0.196 2.11 -0.261
k Time aAH H Time AH H Time aAH H Timd a4 B Time AH H
(S =7
@ 7:40 1.09 1.363 10:10 1.01 1.775 7:10 draw 7:00
B 7:52 1.44 1,013 16:20 1.81 1.775 13:1¢ draw o 8:00
= g8 draw
¢ 4 8:06 1.24 1,213 17:15 1,00 1,785 o 9:00
Q [+]
U g . .
K 8:10 1.31 1.143 g 10:00 4
T 12:08 0.96 1.495 > ¥1:00
¢ Elz:lo 1.16 1.293 ) 13:00 ,
w g14:4\2 1.00 1.453 "3 14:00
— . .
J g14.45 1.06 1.393 E’ 145:00 o
. o 15:00
| I =] 1=
o %
FUS ]
Lo
= o
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Table 5 Measurement of Electrical Conductivity and Temperature

Measured on Feb. 18, 1972

Depth of Elect Conductivity Temperature
well water (x 10%R)
Well D Time 0.3D 0.6D 0.9D Surface Bottom
(m)
L10 3,85 7:30 8.5 8.49 8.47 27.54°C  27.50°C
10:25 7.80 27.60°C
13:25 7.80 27.60°C

18:00 7.75 7.70 7.60 27.19°C  27.10°C

L11 2.40 8:00 12,20 12.10 12.00 27.,40°C  27.30°C
10:40 11.40 27.40°C
13:33 11.20 27.45°C

18:15 11.5 11.3 11.20 27.60°C  27.60°C

L14 1.15 8:30 14.20 13.80 12.80 28.22°C  28.20°C
10:50 10.85 28,22°C
13:49 10.30 2B.30°C

18:30 10.1 10.5 10.60 28.40°C  28,50°C

L15 3.82 8:45 8.50 8.10 5.50 27.98°C  27.94°C
11:00 5.15 28.05°C
14.03 5.50 28.15°C
18:55 7.8 8.10 5.60 28,20°C  28.10°C
118 2.31 9:15 B.30 8.10 7,70 27.40°C  27.50°C
11:20 7.50 27.40°C
14:30 7.60 27.40°C
19:25 8.4 8.0 1.4 27.40°C  27.40°C

Note : For example, 0.3D means a depth measured downwards from the
water surface of a well.
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Table 6 Concentration of NaCl and Temperature

r

Depth of Elect conductiviry Temperature
well water {ppm 10%) Note
Well D Time ©0.3D 0.6D 0.9D Surface Bottom
(m)
L10 3.85 7:30 5,60 5.64 5.65 27.54°C  27.50°C
10:25 6.05 27.60°C
13:25 6.05 27.60°C

18:00 6.20 6.22 6.30 27.19°C 27.10°C

Lli 2.40 8:00 3.82 3,86 3.87 27,40°C 27.50°C
10:40 4.10 27.40°C
13.33 4.20 27.45°C

18:15 4.10 4.18 4.20 27.60°C  27.60°C

Ll4 1.15 8:30 3.24 3.40 3.62 28.22°C  28.20°C
10:50 4,26 28,22°¢C
13.49 4.60 28.30°C

18:30 4.65 4.45 4.40 2B.40°C  28.30°C

L15 3.82 8:45 5.60 5,80 8,60 27.98°C 27.94°C
11:00 9.20 28.05°C
14;03 8.60 28.15°C
18:55 6.05 5.80 8.20 28,20°C 28.10°C
L18 2,31 9:15 5.8 5.8 6.30 27.40°C  27.30°C
11:20 6.32 27.40°C
14:30 6.31 27.40°C

19:25 5.80 5.90 6.40 27.40°C  27.40°C
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CHAPTER XXIV

ECONOMIC ANALYSIS OF DAMAGES
DUE TO INUNDATIONS

1. Scope of Survey.

Field survey for deta collection on socio-economy was carried out
by the Japanese experts and their Indonesian counterparis for more than
two months at Surabaja and its surrounding areas.

The survey ares, as shown in Fig. 1, stretches over twenty-seven
Ketjamatans which have a total area of 87,000 ha including all the areas for
the Surabaja river improvement project composed of such five improvement
works as the Marmojo river, the Surabaja/Wonokrome river, the Mas river,
Morokrembangan Boezem and Sea dike works.

Field survey was carried out principally aiming at collection of the
following socioc-~economic data to be used for the estimation of mmount of
damage caused by inundation.

a. Land use:

Areas of residential, commercial, industrial, agricultural and public
(river, road, railroad, etc.) uses.

b. Population and number of households.

c. Number of houses:

number of residences, farmhouses, shaops, factories, offices, schools,
ete.

d. Valuation of properties:

valuation of properties such as building and household effects, goods
stocked at shops, and industrial goods and raw materials stocked at
factories.

e. Information on agricultural products:

cultivated and planted area, yield, unit price, and production cost.

f. Information on public facilities:

locations, kinds and sizes of major structures.
g. Informatiocn on damages caused by inundations,
h. Others,
2. Deta.

Data collection were carried out according to the following two
WRY S,

- 453 -



TCY  BLT TTS POTCT TOE'E  BER‘Y 1U0'6 GLLYTT SYE‘9E  6FOLT 09Y a6y Lw #IL46T OLL*YR 4T 1i+foco'c 10]

0 [ $ £€ 9T 0 12T (Y3 16LC 0LR ] o Iy his:4 sty Yy 098" LE npny LT
9% 0 c 12 9 0 (494 Tic 66L'T  6SE og t 0 oLL tor‘e Tt £06*YE 13equey 9c
L 0 LE 6y 0 i} 0 94 74 %8 B <91 £y 0 ST (141 919'T €1 ¥R HL dapag 6T
9 0 i o (44 0 vIg g¢Tt 9LR‘lT  880'T 6 o T (51700 SR U°] St S} 19401 supalg  +T
£ 61 of 1L 4 o o] TA 6eR'T FEG £ ot v €8 LA | sro'st LUBE S S o
1 ¥ [ S (0 G o o 11 grL'T  Gl6 v o] %01 <8l Wi'e 1t CITéee opuaqiuoieg [T
6 ¥ € ORT © 0 o 19 IR1°C L66 ot £l ot 16 &' o1 STLPE el 1€
o € €L OB i} 0 0 1 1LL'1 8YR i 91 1 1RL cer’c 81 SL1'18 uuze],  OF
[41] Q4 €1 ot 0 LES 4 GL 6RTT 699 s c 1€ 19¢ SIFALEEN ¢ ¢ guE ‘1€ niey 61
€1 PR ) G 14 65 0 066°T 6l19‘¢  rFItr‘s  PUE'T 1T o T 1SE°T U821 € TLytee uounurduray g1
Tt 1 wovg 959 o 6T'T 0lo't  o6pt  89L'T 0T 0 1 EPE4T BRCCTT € 19R°0L ofpaanyaq 11
orr €11 ++T 6TC LT 1004 69T ToR't  6T¥*OT RECtL Lot &ty r&9 TS gLl 9% gyl {#01 gng

43 T ) €1 o ot g o 0f1 18¢ o1 71 6T 9Cr 49 9(1 10£ 001 Juluewag 9T
ot S 4 FoR R 4 Tt LETA A T L 00T'c  RLE 9z yz 4 12€ 6eT'L 9 (40 4T sapunl €t
+Z € gc 0% o 0 1Rt t9Lf1  LoB'T €14 o LI 9z |t oLY's 2 fIR6Y Juuprdduesey ¢
Wl 91 81 of 1 0 £R6 0 166 639 011 1 Sl toL LRt #1 gcofor orolfjouoy €7
1% 0 11 9 0 6Tz 142 0 ToT't e 1 | ¢ 1 Lo ('t 8 et pnyifuny 21
143 0 Z 8% 5 aR9  L9s 16 weT't  Tor o1 4 it 09L W'y 1t aut 9k orvIoyng 11
oc 1 1 or o V] L 0 ¢I1 0T 0L 91 161 6LOR [ Iokh S 1) § 699°'01Z ounIyouoy  Of
1 v 6 T ¢} 0 0 0 0 FEL 91 it 11 9l [F4 09Z 1{% AR {1 rarsodal 6

1 1 i B o 0 0 0 0 Ly ub 6C L1 414 96T RS ozE IR6* 1R uwyvavg g

L ¢ 6 { ¢ 0 o o ney 69T & 11 ] 1+c L £81 Irttoct 1tesyuqouy )

4 T 8 1 0 0 0 0 £ee 8Ly R £ bt <ot UL 881 ZRef1Ct Buaqnpg 9

44 'Y €1 LI 0 4] 0 ¢] 0 6T 9E £ i t61 LEE cle 4o Gl Buajuan ¢

+1 61 T Tt 0 9 0 0 61 £9¢ 9T gt ¢ 9eT Lok 444 181 HL1 uengqng ¢

4 1w 11 € 0 0 0 0 L T ¢l T 91 9t1 052 Lot geLiton ojlaRomtg €

uetiusly
91 T 9 t o o o 0 0 oIt 01 it £€ 8L RET 182 |rL'EC Jumaqeg T
LI 2 £ 0 %9 0 o oL 596 9% T 61T 9kg CrT'T SCT 606°INT uvdunquary I
1S ¥ Appnd () (£) (<) (L
puod puod doxo Kppod  paged (¢)+{)+ 21T eI [ELIY 1ut} (vy xod)
Juouy [tuy pued L2aTy 159204 -UsTd puwydp puwidp  -TAIL (2)+{1) -ang -1awwop —spUY -uspisay TRiel A3ysuag 1930l unjounlyay ok

(By) Bady

uorjundod

Jo awey

asp pu¥q pue uorTiuindog 1 arqul

- 454 -



Table 2 Number of Houses

No. Kz:g‘;“ﬁm Residence JOVeIN™ g pol Hospital Shop Factory Total
office

Krembangan 23,547 45 85 11 2,904 23 26,615

2 P;?:ﬂ{m 12,715 9 35 3 492 127 13,381

3 Simokerto 12,817 14 54 4 950 61 13,900

4 Bubutan 14,809 12 87 13 9,800' 7 24,728

5  Genteng 9,710 25 19 3 856 1 10,614

6 Gubeng 19,682 19 56 3 136 39 19,935

T Tambaksari 13,296 10 62 1 182 19 13,570

8 Sawghan 25,505 12 126 1 1,880 110 27,644

9 Tegalsari 13,194 9 19 3 500 - 13,725

10 VWonokromo 30,011 26 126 2 276 59 30,500
11 Sukolilo 10,256 10 26 2 84 27 10,405
12  Rungkut 4,737 6 13 2 16 - 4,774
13 Wonotjolo 8,131 28 - 250 3 8,415
14  Karangpilang 13,043 14 26 2 430 i3 13,528
15 Tandes 7,415 49 3l 2 . 116 5 7,625
16 Semampir 13,891 10 43 4 34 18 14,000
Sub total 232,759 273 846 63 18,906 512 253,359

17 Driaredjo 6,162 20 1 118 6 6,312
18  Wringinanon 6,498 24 1 110 - 6,642
19 Waru 5,814 32 1 144 7 6,004
20  Taman 3,569 10 40 5 254 5 9,883
21 Tarik 6,847 7 36 1 204 5 7,100
22  Balongbendo 6,770 5 3l 1 34 i 6,848
23  Krian 9,409 9 33 3 162 1 9,617
24  Djetis 6,976 8 21 4 106 17 7,132
25 Gedeg 6,661 7 32 2 46 22 6,770
26  Kemlagi 7,151 1 7 1 70 - 7,230
27 Hudu 8,399 12 19 2 72 - 8,504
Total 313,015 352 1,141 85 20,226 582 335,401
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a. collection of socio-economic data possessed by the authorities con-
cerned, such as Dinas Pengairan, Dinas Pertanian, Kotamadya Surabaja,
Kabupatens and Ketjamatans in East Java Province,

b. direct survey by members of the study team: valuation of properties
such as buildings, household effects, and goods stocked at shops and
factories, and rate of damages caused by inundations to these pro-
perties.

Some of the data collected from the above authorities were
arraenged and summerized under each Ketjamatan as shown in Tables 1
and 2. Detail sbtatistics of agricultural productions and their prices
in East Java and the Surabaje city area are shown in Tables 5 through
20 at the end of this Chapter.

3. Properties and Their Damages due to Inundations.
(1) Properties.
1) Building and household effects.

It is hard to say that the date which are shown in Tables 1 and 2
are quite sufficient from the viewpoint of accuracy for numerical computation
for estimation of amount of properties damaged by inundation.

In order to cover the above defect, the project area was divided into
a number of meshes of one square kilometer as shown in Fig, 1, and properties
contained in each mesh were estimated making use of serophotographs and land-
use maps on the basis of the data in every Ketjametmn which are shown in
Tables 1 and 2.

Data on properties in each mesh were arranged in the form of punched
cards as input data to a computer for ealculation of inundation damage and
other purposes. These data are not listed in the present report because of
being enormous.

On the other hand, average amount of valuation of building and house-
hold effects per house, as shown in Table 3, have been obtained as one of
results of field survey. L

In caleculating inundation damages, valuation of properties classified
according to height above floor level is required in order to make a reason-
able estimation of damages by submergence depth. Accordingly, the valuation
of household effects was made by the 0.50 m from floor level to the height of
3.00 m. The results are shown in Fig. 2 in the ratio(%) to the average amount
of valuation of household effects per house.

Every point on the figure was obtrined as egn average value of the

dota sampled by height. These results were used for the determination of the
rate of inundation damages which are explained in the succeeding section.
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Table 3 Average Amount of Valuation of Properﬁies

Average amount of valuastion of properties

Kind Number
of Building Household Total
sampling (Rp) effects(Rp) {Rp)
Office 15 2,020,000 760,000 2,780,000
Residence 41
high class 10 9,850,000 4,680,000 14,530,000
middle elasgs 21 1,850,000 480, 000 2,330,000
low class 10 170,000 40,000 210,000
Farm house 14 430,000 100,000 530,000
School 6 3,500,000 460,000 3,960,000
Factory 2 3,300, 000 1,800,000 5,100,000
Shop 97 440,000 800, 000 1,240,000
Furniture 5 570,000 500,000 1,070,000
Apricultural
products 12 200,000 310,000 510,000
Gold 3 1,700,000 3,100,000 4,800,000
Textiles 5 260,000 1,880,000 2,140,000
Restaurant 5 500,000 120,000 620,000
General 13 330,000 510,000 840,000
Food 11 360,000 380,000 740,000
Construction
materials 4 310,000 740,000 1,050,000
Electric 3 250,000 430,000 680,000
Book 5 110,000 180,000 290,000
Watch 2 530,000 5,330,000 5,860,000
Paint 3 300,000 370,000 670,000
Part of
bieycle T 960,000 1,540,000 2,500,000
Bag 4 430,000 280,000 710,000
Shoes 5 650,000 1,360,000 2,010,000
Photostudio 3 260,000 460, 000 720,000
Hardware 2 500,000 1,090,000 1,590,000
Dragstore 5 450,000 470,000 920,000
Total 175 - -

Note: Data were gathered by the randum sampling method.
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Fig. 2 Amount of Valuation of Household Effects Classified
According to Height above Floor Leve!
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2} Planted crops in farm land.

Data on monthly planted areas and rates of growth of major crops in
the present project area were collected from East Java Provincial Irrigation
Office, Ketjamatans and other authorities concerned.

Fig. 3 shows the rate of monthly average planted area to cultivated
area for each crop in the said twenty-seven Ketjamatans for the last three
years from 1969 to 1971.

As evident on the figure, planted area of sugar cane scarcely varies
throughout a year, while those of crops such as paddy, corn, peanuts and
soybeans vary remarkebly by the season.

As generally known, rice planting has two seasons, rainy season from
December to March and dry season from May to September. Rainy-season paddy
is more beneficial than dry-sean one in unit yield per ha and alsc has more
planted area than the latter, as shown in Table 3 of Chapter I, Part 1.
Further, it is seen from the above Table 3 that production of rainy-season
paddy is nearly 50 % of that of major food crops in the present area.

From the facts described above, it may be expected that if damage due
to inundation veccurrs in the present area, the damage will be larger in the
rainy season from December to March throughout a year. This is also obvious
from the records of damages which were collected by the Fect Finding Mission
and the records of rainfall depths in the Surabaja city and its surrounding
areas described later on.

The rate of growth of crops as well as their planted area are required
for the estimation of inundation damages. In Japan, the rate of growth of
paddy is easily estimated, because the four seasons in the year are clearly
distinguished. However, seasons of rice planting in Indonesia are not quite
clear, since it is situated in a tropical zone.

For such reason, we have itried to examine the monthly rate of growth
of paddy and sugar cane in the present project area on the basis of the data
collected. This study is explained in detail in Chapter XXII, Part 4.

{2) Damage due to inundation.
1) Inundation damages in the past year.

According to the report on the survey made by the Fact Finding Mission
in March 1971, the Surabasja city and its surrounding areas have suffered from
damages due to inundation several times a year in the past ten years.

Inundation area extends over eleven Ketjematans; Simokerto, Sukoliloe,
Wonotjolo, Rungkut, Karangpilang, Sawahan, Tandes, Djetis, Gedeg, Kemlagi and
Kudu. It was recorded that the maximum depth of submergence reached about
1.6 m, its duration was about six days, and the total area inundated ranged
from 1,000 ha to 2,000 ha and the amount of dumage was estimated at about 20
million Rupiah on the average.

Further, frequency of occurence of damages due to inundations in each

month for the past ten years has been examined from the said records, and the
results are shown in Fig. 4.
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Fig. 4 Frequency of inundation damages
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It is seen from the figure that inundation damages in the present areas
have concentrated on the period from January through March in the year.

On the other hand, the heavy daily rainfall in each month was examined
from the rainfall records of the seven rain-gage stations in the Surabaja city
and its surrounding areas in the past twenty-one years from 1951 to 1971,

As an example, Fig. 5 shows frequency of occurence of rainfall depths
of over 77 mm in the above period. It is obvious from the figure that the
frequency of occurence of the heavy rainfall from January to March are far
high compared with these of other months. And that, it is found that this
result agrees well with frequency of occurence of damages due to inundations
vhich are shown in Fig. 4.

Furthermore, the area of planted crops is largest and the crops are
well grown in the peried from January to March as mentioned previously, namely
the farm land has the greatest value in the period of the year. Accordingly,
most of great dameges due to inundations will surely occur during the said
period,

2) Hates of inundation damage to building and household effects.

Analysis of rate of inundation damage was made for the reasonable
estimation of the amount of damage due to inundation by setting a standard
value of the rate of damage.

The rates of damage were determined as to three kinds of properties;
building, household effects and planted crops. The rates of damage to house-—
hold effects and goods were classified into five kinds; household elfeets of
office, residence, farmhouse and school, and goods stocked at shops. The
rate of damage to buildings was determined without classifying their kinds.

Fig. 6 shows relations between submergence depths and rates of
domages. Rates of inundation damnges were given by the 0.50 m from floor
level to the height of 3.00 m similarly to the case of valuation of proper-
ties mentioned above.

The points on the figure were given as average values of data
sampled by height, Convex-upwards increase-curves were obtained by smoothing
these points, a&s shown in Fig. 6.

As seen from the figure, the ratio of the damage to the submergence
depth takes relatively large values in lower depth and the rate of increase
gradually decreases with the increase of submergence depth, These facts are
common to all of rates of damages to household effects. And that they are
approximately similar to those studied in Japan.

3) Rates of damages to planted crops.

Damages to planted crops caused by Tloods may be estimated prineipally
from four factors; submergence depth, duration, velocity of flow and rate of
growth of crops.

Experiments on the influence of the above four factors upon inundation
damage to planted crops have been conducted by the Agricultural Experiment
Statiens of the Ministry of Agriculture and Forestry and other authorities
concerned in Japan. Results of these experiments are being used for the
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estimation of flood damages in Japan.

Those results, however, are not applicable to the present case without
any modification, because there are differences in climatic conditions and
kinds of crops between Japan and Indonesia. Therefore, the rate of damage
to paddy was newly studied on the basis of experimental data in Japan and the
results of experiments made by Dr. S. Matsushime in Malaysia in 1968. The
result is shown in Table 4 and Fig, 7.

As for other crops such as maize, cassava, peanuts, and soybeans,
since their roots sre not so trong egainst water, it is expected that they
suffer from more damage than paddy under the same condition of inundation.
However, it is very hard at least for the present to grasp exactly the amount
of submergence damage to them,

(3) Calculation of inundation damage.
1) Preparation for calculation.
The following data were prepared as input data to the computer.
2. Stage hydrographs (H-T curve).

Stage hydrographs at several return periods of floods were prepared
for the conditions before and after the four improvement works such as the
Marmojo river, the Surabaja/Wonokromo river, the Mas river and sea-dike warks.
For the sea dike, however, two kinds of stage hydrographs were given; one of
them concerns the possible breaks on the dike and the other concerns the
devastation of the flap gates.

b. Properties contained in inundated area.

Number of houses and plented area comprized in each mesh in inundated
area were prepared.

Number of houses were classified according to their kinds such as
office, residence, farmhouse, shop, factory and school making use of the
aerophotographs. In cese kinds of houses were not eclear on the aerophotograph,
classification was made in proportion to number of houses which were classified
in Table 2,

Figures which are shown in Table 3 were used for the valuation of
building and household effects. Cultivated area in each mesh was measured
using the both of aerophotographs and land use maps. Monthly planted area of
paddy out of the above cultivated one and monthly heipght of growth of paddy
were given as shown in Tables 2-1 through 2-28 of Chapter XXII, Part 4.

Tables 5 through 17 and Tables 18 through 20 which are shown at the
end of this chapiter were taken as unit yield per ha and unit price for the
estimation of inundation damages to crops. However, the price of paddy alone
wes given at Rp 15 per kg in dry stalked paddy.

¢. Ground height.

Average ground height in each mesh was measured on topographic maps.
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Fig.7 Rice Plants Height vs. Relative Growth
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Table 4 Relative Growth
Percentage of Decrease in Yield
Tlilering Booting Heading time | Ripening
Stage Stage Stage
O to 59 % 60 1o 76 % 77 to 79 % 80 to (00 %
days
Ovarhead | to 2 10 70 ., 30 5
Flocding 3 to 4 20 [:To) a0 20
53 t0 6 30 as _ 80 30
over 7 35 95 100 30
inundation [to 2 € 40 1o 4
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Helght over 7 16 55 30 23
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- 468 -




(d) Rate of damage.

As described already, Fig. 6 and Table 4 were adopted ns.standard
values of rates of damage to building, household effects, and planted paddy.

2) Process of calculation.
{a) Depth of submergence.

Submergence depths were calculated in each square mesh using the both
of the stage hydrograph and the ground height.

{b) Rate of damage.
The rate of damage corresponding to a submergence depth celculated at
(a) was read on the standard table of rates of domages to submergence depths
which was already stored in the computer.

(¢) Calculation of amount of damage.

Amount of inundation damage in a mesh was calculated by the following
equation,

m
g = 1{1 B (P).q); +Pyd,,) + £ Ljerijjdjj (1)
vhere g = pmount of damage, !
B = number of houses classified by their kindg,
Pl = average valuation of building per house,
Py = average valuation of household effects per house,
dy = rate of damage to building,
d; = rate of damage to household effects,
L = eultivated area,
r = ratio of area of a planted crop to cultivated area,
Y = unit yield of a crop per ha,
Py = price of a crop,
d3 = rate of damage to0 a planted crop,
i = number of kinds of houses,
J = number of kinds of planted crops.

The amount of damage in all the inundated area was obtained by G—-Z gk,
vhere k denotes number of meshes in the inundated area.

The above calculation was made for each return period of floods,
Accordingly, the amount of the average annual flood damege was given by the
following equation,

] s
D= 5.2 (P -P; NG +Gi) (2)
where = probability density function,
Pj.l - P{ = probability of occurence of floods between (i - 1)th ana
ith,

amount of flood damage at a return period,

G
i = number of return periods,

The results of calculation of amount of inundation damages are shown in
Chapter IX of Part 2.
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Table 5 Seasonal Production of Paddy in East Java

Item Rainy Season Dry Season Total
R Gr Ga Total Go
1966 ’
Area ha 846,749 53,369 160,682 1,060,800 73,914 1,084,714
Production ton 2,623,416 95,202 490,068 3,208,686 121,595 3,330,281
Yield ton/ha 3.10 1.78 3.05 3.02 1.65 3.07
1967
Area ha 870,649 45,830 163,350 1,079,829 71,450 1,151,279
Production ton 2,699,813 66,855 441,644 3,208,312 95,902 3,304,214
Yield ton/ha 3.10 1.46 2.70 2.97 1.34 2.87
1963
Area ha 860,278 41,060 232,346 1,133,684 75,582 1,209,266
Production ton 3,349,200 101,066 828,484 4,278,750 125,635 4,404,385
Yielad ton/ha 3.89 2.46 3.57 3.77 1.66 3.64
1569
Area he 906,501 37,841 210,269 1,154,611 68,129 1,222,740
Production ton 3,377,862 84,590 740,620 4,203,072 109,245 4,312,317
Yiela ton/ha 3.73 2.24 3.52 3.64 1.60 3.53
1970
Area ha 888,222 51,456 189,101 1,128,779 63,752 1,192,531
Production ton 3,381,917 139,095 756,778 4,277,789 110,121 4,387,911
Yield ton/ha 3,81 2.70 4,00 3.79 1.73 3.68
Note: R : Rainy season paddy (Rendengan)

Gr:

after direct seeding and a wet condition in succession
{Gogorantja)

Ga:
Go:

Dry season paddy (Gadu)
Upland rice (Gogo)

Production is given im dry stalk paddy {Padikering Gudang)
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Table 12 Production of Paddy in Surabaja City Ares

Rainy Season Paddy

Harvested Area in Ha

Ketjamatan 1965 1966 1967 1968 1969 1970
Wonotjoloe 904 932 873 874 941 942
Sukoliloe 1,734 1,732 1,524 1,526 - 1,831 1,834
Rungkut 715 743 527 528 632 723
Tandes 579 621 568 569 653 672
Karang Pilang 1,289 1,267 1,163 1,164 1,524 1,573

Total 5,221 5,295 4,655 4,661 5,581 5,744

Production in ton and yield in ton/ha

Ketjamatan 1965 1966 1967 1968 1969 1970
Wonotjole 3,425.43 3,564.43 2,821.00 3,426.00 3,624.23 3,515,232
3.79 3.82 3.23 3.92 3.85 3.73
Sukolile 6,421.00 6,312.43 5,413.41 5,683.43 7,543.14 7,325.12
3.95 3.64 3.55 3.72 4.11 3.99
Rungkut 2,514.72 2,617.24 1,722.43 1,832.37 2,542.32 3,214.32
3.52 3.52 3.27 3.47 4.02 4.45
Tandes 1,925.00 2,143.32 1,621.34 1,743.63 2,432.23 3,135.23
3.32 3.45 2.85 3.06 3.72 4,70
Karang pilang 4,318.43 4,934.29 3,614.41 3,974.48 6,432.24 6,321.24
3.35 3.89 3.11 3.41 4.22 4,01
Total i8,604.58 19,571.71 15,192.59 16,659.91 22,565.16 23,611,23
3.56 3.70 3.26 3.57 4.04 4,11

Note: Production is of dry paddy without stem of 16 % moisture content

Source: Dinas Pertanian Rakjat Kotamadys Surabaja
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Table 13 Production of Paddy in Surabaja City Areas

Dry Season Paddy

Harvest Area in Ha

Ketjamatan 1965 1966 1967 1968 1969 1970
Wonotjolo TOL 773 712 732 739 T34
Sukolilo 1,456 1,482 1,308 1,312 1,479 1,476
Runghkut 517 509 443 443 493 402
Tandes 408 391 377 376 432 413
Karang pilang 987 998 862 878 1,161 1,112
Total 4,069 4,153 3,072 3,741 4,303 . 4,137
Production in ton and yield in ton/ha
Ketjamatan 1965 1966 1967 1968 1969 1970
Wonotjolo 2,505.47 2,633,10 2,223.20 2,028.00 2,093.33 3,212.2€
3.57 3.41 3.14 2.77 3.92 4,38
Sukolilo 4,061.00 4,390.19 3,712.09 4,050.23 4,145.15 4,743.01
2.78 2.96 2.83 3.12 2.80 3.21
Rungkut 1,726.18 1,987.08 1,313.33 1,484.11 1,953.13 1,418.44
3.34 3.90 2.96 3.35 3.96 3.53
Tandes 1,493.00 1,497.22 1,294,27 1,448.11 1,918.34 1,349.31
3.66 3.83 3.43 3.85 4.44 3.27
Karang pilang 3,622.64 3,616.33 3,195.31 3,275.26 3,908.32 4,243.12
3.67 3.62 3.71 3.73 3.37 3.81
Total 13,408.29 14,123,92 11,738,20 12,325.71 14,828.27 14,966.13
3.30 3.40 3.17 3.29 3.45 3.6z
Note: Production is of dry paddy without stem of 16 % moisture content
Source: Dinas Pertanian Rakjat Kotamadya
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Table 18 Price List of Agricultural Products in 1971

Rp./Kg
No. Products Farmer Merchant Consumer level
level 1level Village Ketjamatan Regency Province
market market market market
1. Sub~Yaponica paddy 17 19 - - - -
2. Sub-Indica paddy 16 16 - - - -
3. Polished Rice 1 - - 47.5 47,5 45 45
4, Polished Rice II - - 45 45 42.5 42.5
5. Polished Rice by hand I 35 7.5 42.5 42.5 42.5 42,5
6. Polished Rice by hand II  32.5 35 40 40 40 40
7. Grain Maize 20 21.5 23 23 25 25
8. Maize with stem {dried) - - - - - -
9. Grain Peanut 80 82.5 82.5 85 90 90
10. Peanut with shell 28 30 35 35 40 40
il. Green bean - - - - - 80
12. Red bean - - - - - 50
13. Cassava 5 6 T.5 9 10 10
14. Sweet potato 5 6 T.5 9 10 10
15. Tapioca powder - - - - - 40
16, Potato - - - - - 50
17. Cabbage - - - - - 20
18. Tomato 20 22.5 25 30 40 50
19. Red onion - - - - - 100
20, White onion - - - - - 250
21. Pepper 60 65 70 75 80 80
22. Green long beans 22.5 24 28 30 35 40
Source: Dinas Pertanian Rakjat Kotamaya Surabaja
Table 19 Price List of Livestock Products in 1971
No. Products Farmer Merchant Price Rp....../kg./liter
level level Village Ketjamatan Regency Province
market market market market
1. Chicken-egg 10 11 11 12 12.5 12.5
2. Duck-egg 12.5 12.5 13 13 15 15
3. Cow meat I - - - - 270 270
4, Cow meat II - - - - 260 260
5. Chicken-meat 240 245 240 240 250 250
6, Pig-meat - - - - 300 300
T. Cow milk 60 - - - T0 T0
8. Salted fish - - 210 200 200 200

Source: Dinas Pertanian Rakjat Kotamadyo Surabaja
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CHAPTER XXV

ESTIMATION OF AMOUNT OF LOSSES ON AGRICULTURAL PRODUCTION
RESULTING FROM DESTRUCTION OF EXISTING GUNUNGSARI DAM

If the existing Gunungsari dam should be destroyed completely due to
the superannuation, the irrigation area would suffer serious damage to the
agricultural production. The hencficial area under the present irrigation
system would be unable to receive any Surabajs river water and would be
obliged to result in rainfed farming.

Then the amount of losses due to the destruction of existing Gunungsari
dam is simply presumed as the difference between irrigation farming and rainfed
one.

However, the main irrigation canals in the each irrigation bloeck under
the Gunungsari irrigation system also have deteriorated and the rehabilitation
works have been being required.

Some portion of the said amount of losses should be alloecated tec the
benefit owing to the rehabilitation works of the main irrigation canals.

In this meaning it ig assumed that the amount of losses obtained from
the maximum irrigation acreage possible under the present capacity of the
canels is equivalent to the benefit of new Gunhungsari dam.

The loss amount corresponding to decreased capacity of the mein canals
is reserved for the benefit resulting from the future rehabilitation works of

the main irrigation canals.

Estimation of the amount of losses is described in the following para-~
graphs in due order.

1. Beneficial Area (Irrigation Areal.
Total beneficial area of Gunungsari dam is 3,812 ha at present
(exactly in 1971) and each irrigation block has an independent inteke along the

Surabaja river.

Detail of the beneficial ares is as below;

Right Bank Block Area (ha)
Simowau {w=1) 387
Kebonagung (w-2) 1,511
Djambangan {w-3) 62
Karah {w—4) 129
Total 2,089

Left Bank Block Arez (ha)
Rowowijung {(w-5) 430
Gunungsari (w-6) 1,293
Total 1,723
Grand~Total 3,812
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The beneficial area during future 50 years was derived from the Table
of Prospective Irrigation Area in Surebaja City by calculation in direct
proportion of the acreage. {Ratio = 3,812/6,729 = 0.567)

2, Harvest Area under Crop in the Beneficial Area.

From the data collected at the East Java Irrigation Service, the
average value of the T-year of the harvest area under crop have heen derived
as follows:

Harvest Area Throughout a Year

Irri~- Bene- Rainy Dry season paddy

gation ficinl season Hegulated Non- Polowidjo
block area paddy regulated

(na} (ha) (ha) (ha) (he)x(times)=(ha)
w-1 387 291 34 160 6 x2=12
w=2 1,511 1,415 353 723 18 x 3 = 54
w=3 _ 62 50 34 26 2x2= 4
w4 129 122 65 595 9x1= 9
w=5 430 395 20 51 12 x 2 = 24
w=6 1,293 1,286 - 81 3 x 4=12
506 1,096

Total 3,812 3,559 1,602 115

Per-

centage 100 93.4 42.0 3.0

Note : Growth period of Polowidjo is regarded as 4 months.

Source : Tables of Calculation of Monthly Growth Ratio and
Average plant height in Chapter of Irrigation Water
Requirements.

Expected harvest area under crop in the future is basically calculated
in accordance with the percentage of the nhove Table after the examination
from the points of the water requirements and the capacity of the irrigation
system ns described in the following paragraphs.

3, Distributed Irripgation Water thru Existing Irrigation Facilities
at Present Condition,

According to the collected data, the distributed irrigation water was
recently decreased too much. It seems that main reasons are the deterioration
of the function of Gunungsari dam and each irrigation canal. The latest
records of intake to the irrigation area as of 1970 are as follows. These
values were considered as the present capacity of the irrigation system.
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Present Capacity of Irrigation System

unit : cu.m/sec

Irrigation block

Month ¥W-1 W-2 W-3 W-4 W-5 W-6 Total
Oct. 0.53 1.20 0.09 0.18 0.15 0.17 2.32
Nov, 0.72 1.37 0.28 - 1.09 0.20 0.54 4,20
Dec. 0.72 1.37 0.28 0.44 0.20 0.33 3.34
Jan., 0.92 1.37 0.28 0.45 0.27 0.65 3.94
Feb. 0.87 1.47 0.28 0.47 0.35 0.65 4.09
Mar. 0.87 1.52 0.28 0.45 0.35 0.68 4.15
Apr. 0.37 1.52 0.28 0.47 0.35 0.72 4.21
May .87 1.52 0,28 0.46 0.33 0.69 4,15
June Q.87 1.52 0.28 G.44 0.20  0.65 4,06
July 0.87 1.52 0.28 0.44 0.30 0,65 4.06
Aug, 0.60 1.52 0.20 0,43 Q.25 0.53 3.53
Sept. 0.50 1.37 0.15 0,29 0.21 0.68 3.20

4. Diversion Water Requirement for Each Irrigation Block.

According to the study on the irrigation water requirements in
another chapter, the optimum irrigation water requirements for the above
cropping were found as follows.

Diversion Water Requirements by Irrigation Block

unit : cu.m/sec

Irrigation block

Month W1 W2 W=3 W-4 W-5 W-6 Total
Oct. 0.14 1.%6 0,06 ©0.13 0.04 0.07 2,00
Nov. ¢.12 0.98 0.04 0,10 0.27 0.03 1,54
Dec. 0.28 0.80 0.08 0.16 0.78 0.27 2.37
Jan. 0.45 1.23 0.07 0.15 0.73 1.37 4,00
Feb, 0.56 2.28 0.10 0.23 0.868 2.78 6.63
Mar. 0.51 2.90 0.09 0.22 0.44 2.36 6.52
Apr. 0.44 2,23 " 0,05 0.17 0.35 2.0l 5.25
May 0.31 1.49 0.04 0.11 0.09 1.23 3.27
June 0.34 1.24 0.07T 0.15 0.12 0.3C 2.22
July 0.35 1.16 0.09 0.18 0.15 0.15 2.08
Aug. 0.29 1.80 0.10 - 0.20 0.11 0.16 2,66
Sept. 0.22 2.04 0,10 0.21 0.07 0.09 2.73

5. Comparison between Present Capacity of the Irrigation System and
Diversion Water Requirements.

From the comparison of the figures in the previous two paragraphs, it
can be said that under the existing conditions the shortage of water supply
is ocecuring only in the rainy season from January to April and in the other
months irrigntion water is sufficient. In other words, the deterioration of
the irrigation system affects the cultivation of rainy season paddy only but
not of dry season paddy and polowidjo.
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Surplus or Shortage of Irrigation Water Supply Capacity

unit : cu.m/sec

Presant Diversion water Difference

Month capacity requirements C=A-B
- A B : (+) (-)
Oct. 2.32 2.00 _ 0.32 -
Nov. 4.20 1.54 2,66 -
Dec. 3.34 2.37 0.97 -
Jan. 3.90 4,00 - 0.10
Feb. 4,09 6.63 -~ 2.54
Mar. 4,15 6.52 - 2.37
Apr. 4,21 3.25 - 1.04
May 4,16 3.27 0.8% -
June 4.06 2,22 1.84 -
July 4.06 2.08 1.98 -
Aug. 3.53 2.66 .89 -
Sept. 3.20 2.73 0,47 -

Especially the critical month is February, and the maximum acreage
of irrigation possible in the rainy season is about 60 percent of the all
beneficial area. If the water intake campacity is 4.09 cu.m/sec in Februery,
only 2,332 ha can be expected to receive irrigation benefit, and the acreage
of the rainy season paddy is calculated at 2,197 hectares as below.

4,09 x 3,812
6.63

= 2,352 ha 2,352 x 0.934 = 2,197 ha

In the future, the beneficial area itself will be decreased. However,
in the year which the acreage is above 2,352 ha, 2,197 ha of the rainy season
paddy can be irrigated sufficiently.

6. Amount of Losses on Agriculiural Production.

If the existing Gunungsari dam should lose all the functions owing to
the superannuation, the existing irrigation area would be unable tc receive
any Surabaja river water throughout a year. This means that the irrigation
area must be turned to a rainfed farming area.

From this point, the amount of losses on agricultural production will
be considered naturally as the difference between the present and a rainfed
farming production levels.

On the basis of statistics* collected at the field survey time, the
amount of losses per hectare under crop is estimated as below:

(a) Rainy season paddy

Yield Unit Net
price income Rp/ha
ratio
Irrigated ... 3.74 t/ha** x 19 Rp/kg x 0.35 = 24,871

* Stotisties t Production Record of Surabaja City,
Production of 10-yr average of East Java Province
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Rainfed ..... 2.05 t/ha*** x 15 Rp/kg x 0.00 = 0]
*¥ 5-yr average (1965-1969) of Rendengan Difference = 24,871
**%10-yr average (1960-1969) of Gogorantjah Loss{Rounded) = 24,000

(b) Dry season paddy

Unit  Net
Yield price income Rp/ha
ratio
Irrigated ... 3.39 t/he* x 19 Rp/kg x 0.35 = 22,544
Rainfed ..... 1.50 t/ha** x 15 Rp/kg x 0.00 = 0
* S.yr average (1965-1969) of Gadu Difference = 22,544
*¥10-yr average {1960-1969) of Gogo Loss(Rounded)= 22,000
{c) Pollowidjo
Irrigated (Net income) 7,000 Rp/ha
Rainfed 5,000
Difference 2,000
Loss 2,000

Note : Unit price, Dry stalk paddy; 15 Rp/kg, Dry paddy; 19 Rp/kg
7. Calculation of Amount of Losses on Agricultural Produetion.
Using the figures described in the abave, the loss calculation were made

for the future 50 years sccording to the decreasing tendency of the beneficial
area as shown in the following tables.
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Table 1 Calculation of Amount of Loesses on Agricultural
Production in the Gunungsari Irrigation System
{in case that the beneficial area will decrease

after the straight line formulz)

Expected Harvest Area

Expected Amount of Losses

Benefi- Water Rainy Dry Reiny Dry
cial Req't Season Season TPolo- Season Season Polo-
N Year Area in Feb., Paddy Paddy widjo Paddy Paddy widjo Total
{ha) {cu.m/s) (ha) (ha) {ha) (1000Rp} (1000Rp) (10CORp) {100CRpP)
1 1973 3,797 6.61 2,197 1,595 114 52,728 35,090 228 88,046
2 74 3,78  6.59 2,197 1,591 114 52,728 35,002 228 87,958
3 75 3,779 6.58 2,197 1,587 113 |, 52,728 17,914 226 87,868
4 76 3,770 6.56 2,197 1,583 113 52,728 134,826 226 47,780
5 77 3,761 6.54 2,197 1,580 113 52,728 34,760 226 87,714
6 T8 3,752 6.53 2,197 1,576 113 52,728 34,672 226 87,626
T 79 3,743 6.51 2,197 1,572 112 52,728 34,584 224 87,536
8 8 3,734  6.50 2,197 1,568 112 52,728 34,496 224 87,448
9 81 3,725 6.48 2,197 1,565 112 52,728 34,430 224 87,382
10 82 3,716 6.47 2,197 1,561 111 52,728 34,342 222 87,292
11 1983 3,707 6.45 2,197 1,557 11 52,728 34,254 222 87,204
12 84 3,699 6.44 2,197 1,554 111 52,728 34,188 222 87,138
13 85 2,689 6.42 2,197 1,549 111 52,728 34,078 222 a7,028
14 86 3,680 6,40 2,197 1,546 110 52,728 34,012 220 86,960
15 87 3,671 6.39 2,197 1,542 110 52,728 33,924 220 86,872
16 88 3,662 6.37 2,197 1,538 110 52,728 33,836 220 86,784
17 89 3,654 6.36 2,197 1,535 110 52,728 33,770 220 86,718
138 90 3,645 6.34 2,197 1,531 109 52,728 33,0682 218 86,628
19 91 3,636  6.33 2,197 1,527 109 52,728 33,594 218 86,540
20 92 3,627 6.31 2,197 1,523 109 52,728 33,506 218 86,452
21 1992 3,617 6.29 2,197 1,519 109 52,728 33,418 218 86,364
22 94 3,609 6.28 2,197 1,516 icd 52,728 33,352 216 86,296
23 95 3,600 6.26 2,187 1,512 108 52,728 33,264 216 86,208
24 96 3,591 6.25 2,197 1,508 108 52,728 33,176 2la 86,120
25 97 3,583 6.27 2,197 1,505 107 52,728 33,110 214 86,052
26 98 3,573 6.22 2,197 1,501 107 52,728 33,022 214 85,964
27 99 3,564 6.20 2,197 1,497 107 52,728 32,934 214 85,876
28 2000 3,555 6.19 2,197 1,493 107 52,728 32,846 214 85,788
29 o0l 3,546  6.17 2,197 1,489 106 52,728 32,758 212 85,698
30 02 3,537 6.15 2,197 1,486 106 52,728 132,692 212 85,632
31 2003 3,528 6.14 2,197 1,482 106 52,728 32,604 212 85,544
32 04 3,519 6.12 2,197 1,478 106 52,728 32,516 212 85,456
33 05 3,501 6.09 2,197 1,470 109 52,728 32,340 210 85,278
34 06 3,492 6.08 2,197 1,467 105 52,728 32,274 210 85,212
35 07  3;483 6.06 2,197 1,463 104 52,728 32,186 208 85,122
36 08 3,475 6.05 2,197 1,460 104 52,728 32,120 208 85,056
37 09 3,466 6.03 2,197 1,456 104 52,728 32,032 208 84,968
38 10 3,456 6.01 2,197 1,452 104 52,728 31,944 208 84,B80
39 11 3,447 6.00 2,197 1,448 103 52,728 31,856 206 84,790
40 12 3,438 5.98 2,197 1,444 103 52,728 31,768 206 84,702
41 2013 3,430 5.97 2,197 1,441 103 52,728 231,702 206 84,636
42 14 3,421 5.95 2,197 1,437 103 52,728 31,614 206 84,548
43 i5 23,412 5.94 2,197 1,423 102 52,728 31,526 204 84,458
44 16 3,403 5.92 2,197 1,429 102 52,728 31,438 204 84,370
45 7 3,393 5.90 2,197 1,425 102 52,728 31,350 204 84,262
46 18 3,385 5.89 2,197 1,422 102 52,728 31,284 204 84,196
47 18 3,376 5.87 2,197 1,418 101 52,728 31,108 202 84,126
48 20 13,1367 5.86 2,197 1,414 101 52,728 21,108 202 84,038
49 21 3,358 5.84 2,197 1,410 101 52,728 31,020 202 83,550
50 22 2,349 5.83 2,197 1,407 100 52,728 30,954 200 83,882
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Table 2 Calculation of Amount of Losses on Agricultural
Production in the Gunungsari Irrigation System

{in case that the beneficial area will decreas

after the exponencial curve formula)

e

Expected Harvest Area

Expected Amount of Losses

Benefi- Water Rainy Dry Rainy Dry
N Year cinl Req't Season BSeason Polo- Season Season Polo-
Area in Feb., Paddy Paddy widje Paddy Paddy widjo Total
(ha) (eu.m/s) (ha) {hn) (ha) (looomp) (1coolp) (1000RP} (1000Rp)
1 1973 3,788 6.59 2,197 1,591 114 52,728 35,002 228 87,958
2 T4 3,775 6.57 2,197 1,586 113 52,728 34,892 226 87,846
3 75 3,760 6.54 2,197 1,579 113 52,728 34,738 226 87,692
4 76 3,744 6.51 2,197 1,572 112 52,728 34,584 224 87,536
5 77 3,727 6.48 2,197 1,365 112 52,728 34,430 224 87,382
6 78 3,712 6.46 2,197 1,559 111 52,728 34,298 222 87,248
7 79 3,689 6.42 2,197 1,549 111 52,728 34,078 222 87,028
8 80 3,667 6.38 2,197 1,540 110 52,728 33,880 220 86,828
9 Bl 13,645 6.34 2,197 1,531 109 52,728 33,682 218 86,628
10 82 3,620 6.30 2,197 1,520 109 52,728 33,440 218 86,386
11 1983 3,594 6.25 2,197 1,509 108 52,728 - 33,198 216 86,142
12 84 3,567 6.21 2,197 1,498 7 52,728 32,956 214 85,898
13 85 3,535 6.15 2,197 1,485 106 52,728 32,670 212 85,690
14 86 3,502 6.09 2,197 1,471 105 52,728 132,362 210 85,300
15 37 3,466 6.03 2,197 1,456 104 52,728 32,032 208 84,968
16 88 3,428 5.96 2,197 1,440 103 52,728 31,680 206 84,614
17 89 3,388 5,90 2,197 1,423 102 52,728 31,306 204 84,238
18 90 3,344 5.82 2,197 1,404 100 52,728 30,888 200 83,816
19 91 3,296 5.74 2,197 1,384 99 52,728 30,448 198 83,374
20 92 3,246 5.65 2,197 1,363 97 52,728 29,086 194 82,908
21 1993 3,191 5.55 2,197 1,340 96 52,728 29,480 192 82,400
22 94 3,132 5.45 2,197 1,315 94 52,728 28,930 188 81,846
23 95 3,068 5.34 2,197 1,289 92 52,728 28,358 184 81,270
24 96 3,001 5.22 2,197 1,260 90 52,728 27,720 180 80,628
25 97 2,926 5.09 2,197 1,229 88 52,728 27,038 176 79,942
26 98 2,847 4.95 2,197 1,196 85 952,728 26,312 170 79,210
27 99 2,762 4.81 2,197 1,160 83 52,728 25,520 166 78,414
28 2000 2,671 4.65 2,197 1,122 80 52,728 24,684 160 77,572
29 0l 2,573 4.48 2,197 1,081 77T 52,728 23,782 154 76,664
30 02 2,468 4.29 2,197 1,037 74 52,728 22,814 148 75,690
31 2003 2,354 4.10 2,197 984 71 52,728 21,648 142 74,518
32 04 2,231 3.88 2,084 937 67 50,016 20,614 134 70,764
33 05 2,100 3.65 1,961 882 63 47,064 19,404 126 66,594
34 06 1,958 3.41 1,829 822 59 43,896 18,084 118 62,098
35 07 1,805 3.14 1,686 758 54 40,464 16,676 108 57,248
36 08 1,617 2.81 1,510 679 49 36,240 14,938 98 51,276
Ex) 09 1,466 2.55 1,369 616 44 32,856 13,552 a8 46,496
38 10 1,277 2.22 1,193 536 38 28,632 11,792 76 40,500
39 11 1,072 1.87 1,001 450 32 24,024 9,900 G4 33,988
40 12 853 1.49 797 358 26 19,128 7,876 52 27,056
41 2013 617 1.07 576 259 19 13,824 5,698 38 19,560
42 14 130 0.23 121 55 4 2,904 1,210 8 4,122
43 15 S0 0.16 84 38 3 2,016 836 6 2,858
44 16 0 0 0 0 0 )] 0 0 o
45 17 0 0 0 0] o 0 0 0 0
46 18 0 0 0 o 0 0 0 0 0
a7 19 0 o 0 0 0 0] 0 o 0
48 20 0 0 0 0 ] 0 0 0 c
49 21 0 0 0 4] ] 0 o ) o
50 22 0 o] 0 0] 0 o 0 o o]
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CHAPTER XXVI

INNUNDATION OF THE MARMOJO RIVER BASIN

1. Examination of Inundations of the Marmojo River.

Bagin with and without Fleood Diversion from the Brantas River through the Gedeg
and Mlirip Sluices.

(1) Discharges of each river and inundation of the Marmojo river basin when
the Brantas flood discharge is divided.

The records about inundation of the Marmojo river basin due to the flood
which took place in 1959 under the present controlling method that diverts a
part of the Brantas flood discharge through the Gedeg and Mlirip sluices are
shown in Fig. 1. Also the water levels at the Gedeg and Mlirip sluices,
Mernung dam and Perning and the discharges at these points caleculated from
the stage~discharge curves aforementioned are shown in Fig. 2 respectively with
solid lines. Using the results given in Fig. 2, the discharge of the
Marmojo river after receiving that of the Gedeg river has been estimated
roughly on the two assumptions - one that such discharge is the sum of discharge
at the Merpnung dam point and that of the Gedeg river, and another that it is
the discharge at the Terning point from which the discharge at the Mlirip
point and that of the Watudakon river presumed to be a fixed discharge of 70
m3/sec are deducted. The results of estimations by these two methods are shown
in Fig. 2; the discharge curves closely resemble one another though there is
a time lag of about ten hours and there seems to be a good relatively between
respective discharges. Therefore, it seems that the discharges at various
points and the discharge of the Marmojo river after receiving that of the Gedeg
river (here, the average of the discharges estimated by the above two methods)
are reliable to analysis. Though some questionable points are noted in the
records, comparison between the duration of inundation in both basins of the
Woneaju and the Bekutjuk rivers and the discharge hydrograph at Yerning, bet-
ween the duration of inundation in the Pendjalinwakul river basin and the dis-
charge hydrograph of the Gedeg river, and between the duration of inundation
in the upper Marmojo basin and the discharge hydrograph of the Marmojo river
after joining the Gedeg river indicates that the drainage of landside water
in each basin is impossible due to the backwater effects of the large discharges
in the respective stem river.

Taking into consideration the above points, the discharges probable to
cause any inundation have been estimated roughly for various districts. VFrom
this, it seems thet an inundation will take place when the discharge of Perning
point exceeds about 350 m3ésec for the Wonoaju and Bukutjuk districts, that of
the Gedeg river about 60 m’/sec Tor the Pendjalinwakul distriet and that of the
Marmojo river after receiving that of the Gedeg river about 100 m3/sec Tor the
Marmojo district.

(2) Estimation of discharge and inundation of the Marmojo river basin at the
time of flood in 1959 if no diversion of flood discharge had been made.

If no diversion of flood of the Brantas river had been made through

the Gedeg and Mlirip sluices for the flood in 1959, the discharges at various
points would have heen as shown in Fig. 2. It is seen from the Figure that
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no inundation would have taken place in the Wonoaju and Bukutjuk districts
because of the discharge at the Perning peint being about 200 m3/sec; that
the discharge of the Gedeg river would be nearly nil causing no inundation
of the Pendjalinwakul district; and that the discharge of the Marmojo river
after receiving that of the Gedeg river would be less than 100 m3/sec, so
any inundation would not have taken place in the Marmojo district.

Thus, it is believed that any inundation of the Marmojo river basin
due to the flood in 1959 would not have taken place if the flood of the
Brantas river were not diverted through the Gedeg and Mlirip sluices. If
the practice of diverting the Branias flood is ceased, it is likely that any
inundation of the Marmojo river will almost be avoided and even if any inun-
dation should take place it will be of very shorit duration.

2. Flooding of Upper Part of the Marmojo River Upstream of the Confluence
with the Gedeg River and Improvement of that Part.

(1) Stage-discharge curve at typical profile on the existing river channel.

The plan of upper part of the Marmojo river upstream from the con-
fluence with the Gedeg river and the no. of profiles for which the calculations
are made are shown in Fig. 3. TFor these five typiecanl profiles numbered I to V,
the respeective cross sections have been supposed to be as shown in Fig. 4 on
the basis of topographical map, and the Manning's coefficient of roughness, n,
of the Marmojo river has been assumed at 0.03 to calculate the discharges
and stages by the Manning's mean veloeity formula; the relations between them
are shown in Table 1 and Fig. 5.
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Fig. 4 Lateral Profile of the Mormojo River
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Fig. 5 Stage-Discharge Curve
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Table 1 Calculation of H-Q for Respective Profiles

Protected low-land
{1/n=1/0.05=20.)

River channel
(1/n=1/0.03=33.333)
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Section u (1) 0
No. 1t/2 A By R§/3 0 As : ni{? Qs =0+l
176,000
17.5 (o{oizg )185"23.25m 2.194 174°/8 w2 m md/s 403/
17.8 " 196 3.44 2,279 192. 45. 0.1495 0.282 195,
I 18.2 " 211 3.71 2.397 2le. 225. 0.374 0.519 246,
18.6 " 226 3.97 2,507 243, 525. 0.582 0.697 338,
19.0 " 240 4.22 2.611 269. 945. 0,785 0.851 476.
(1/3,000)
18.2 0.01825° 75 1.73 1.441 o6. 66.
18.5 " 86 1.98 1.577 88, 50, 0.151 0.284 93.
1I 18,8 " 96 2.21 1.697 99. 178. 0.269 0.417 126.
19,1 " 107 2.47 1.827 119. 425. 0.429 0.569 207.
19.4 " 117 2.70 1.939 138, 772. 0.583  0.698 335,
(1/2,500)
19.3 0,020 61 1.425 1.266 52. 52.
19.6 " 72 1.68 1.416 68, 19. 0.150 0.282 72.
IITI  19.9 " 83 1.94 1.558 B87. 152, 0.31 0.458 115.
20.2 " 94 2,195 1.689 106. 333. 0.461  0.597 186.
20,5 " 105 2,455 1,820 127. 584. 0,613 0.722 296,
(1/2,200)
20.9 0.0213 78 2.29 1.737 96. 96.
21,1 " 83 2.44 1.812 107. 15. 0.10 0.215 108.
IV 21.3 " 88 2.59 1.886 118. 60. 0.199 0,341 127.
21.5 " 93 2,73 1.953 129. 135. 0.299  0.447 155.
21.7 " 98 2.88 2,024 141, 240. 0.399 0.542 196.
(1/1,300)
22.5 0.0285 88 2.045 1,611 135. 135,
22.7 " 94 2.18 1.681 150, 14, 0.10  0.215 152,
v 22,9 " 101 2,35 1.768 170. 56. 0.199 0.341 181.
23.1 " 107 2.49 1.837 186. 126, 0.30 0,448 218,
23,3 " 114 2.65 1.915 208. 224. 0.399 0.542 277.



{2) Probable flood and flooding of upper part of the Marmojo river.

is

The discharpge distribution in the probable flood of the Marmojo river

shown in Table 2.

Table 2 Probable Flood at Various Peints of the Marmojo River

(unit : m3/s)
lood probability 4 o 2.0 5. 10. 20. 50.
ears)
Point
Merunung - Beratkulon 63 101 130 149 166 190
Beratkulon - Warugungdinar 78 125 161 184 205 235
Wargungdinar - Klubuk 84 135 174 196 222 254

For these probable floods the water level and widths of water surface
1t respective typical profiles have been found from Fig. 5, which are shown in

Table 3.
Table 3 Inundation Water Level and Width in
Ench Probable Flood of the Marmojo River
Section Flood Flo;iobahility
No. lovel; width (years) 105 2 5 10 20 50
of water surface
I Level {m, SHVP) - - - 17.86 18.05 18.24
Width (m) - - - 340.  490.  640.
I Level {m, SHVP) 18.33 18.80 18.96 19.04 19,09 19,18
Width (m) 160, 660. 840, 930. 980. 1080.
H‘I Level {m, SHVP) 18.66 19.91 20.11 20,20 20.27 20.35
Width (m) 310, 500. 650, 720. 780, B840,
v Level {m, SHVP) - 21.00 21.33 21.46 21.56 21.67
Width (m) - 70. 320, 420, 500. 580.
v Level (m, SHVP) - - - 22,67 22.80 22.96
Width (m) - - ~ 120. 210.  320.

and the longitudinal

(3)

The suppesed inundation mep for the 20-year flood is as shown in Fig. 3

Water level in improved river channel.

profile of such inundation is shuwm in Fig. 6.

If the improved sections of the Marmojeo river are as shown in Fig. T,
the results of hydraulic calculation nnd the quantities of the works of ex-—
cavation and embankment are as shown in Tables 4 and 5.
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Fig. 7 Improved Cross-Section of the Marmojo River
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Table 4 Stage and discharge of improved river
calculated by the mean velocity formula

i H A R Design
T ) L ) B TV gy 4}schozie
1 17.65 1/4,000 210 3.44 2,279 0.527 252 222
11 18.40 1/4,000 196 3,00 2.080 0,527 215 205
III 19.25 1/2,500 170 2.80 1.987 0.667 225 205
v 20.80 1/1,500 110 2,50 1.842 0.860 174 166
v 22.50 1/1,500 115 2.25 1.717 0.860 170 166

Table 5 Quantity of earth excavated and embanked

Excavation Embankment
Se§:ion g;ngzgtion Cross Average Quantity Cross Average Quantity
* sectional area of earth sectional area of earth
area area
I om 21.Omz m2 m3 9'3m2 me m3
IT 3,000 115.0 68. 204,000 6.7 8.0 24,000
11T 3,000 109.0 112, 336,000 5.7 6.2 18,600
v 3,000 37.0 73. 219,000 5.0 5.35 16,050
v 3,700 42.0 39.5 146,150 11.0 8.0 29,600
Total 903,150 88,250
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{4) Construction costs and amount of flood damages.

The construction costs for the improvement of the river channel are
estimated roughly as floows: :

Excavation @
Embankment :
Qther works:

Total

As the damages due to the flooding of the existing river channel is
estimated at about Rp 10,000,000 on the annual average, the above works to

902,150 m? @ Rp 365
88,250 m3 @ Rp 420

suit

Rp 329,649,750
Rp 37,065,000
Rp 33,284,250

Rp 400,000,000

prevent any flooding will not be feasible economically.
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PART 5

DATA LIST



CHAPTER I

DATA ON HYDROLOGY

1. Rainfall,

(1)

1)

2)

(2)
a.
b.

(3)

173

Terms on the raingage station

Station name : Gubeng/Kedungt;iowek/Lnrangan/Keputih

/Kebonagung/Wonoredjo/Gunungsari/
Banjuurip/Semimi/Tapen/Kabuh/Tand jung/
¥ringinanom/Krikilan/Gedeg/Wonokromo/
Kedung/Terusan/Djatisari

Terms : station name/type of raingage/year of start/

managing office/elevation of station site/
gaging time of daily rainfall/period of daily
rainfall data/period of hourly rainfall data

Location map of raingage stations

Fig. 1.1 General orientation inundated areas in connection
with Surabaja river project
On the raingage station in the Brantas river basin

Daily rainfall

Gubeng station ¢ 1950{(Jan.) - 1971(Dec.)
i} 1950(Jan.) - 1970{Dec.)
ii) 1971(Jan. - Dec.)

Kedungtjowek station : 1950{Jun.) - 1971(Dec.)
i) 1950{Jan.) - 1970(Dec.)
ii) 1971{(Jan. - Dec.)

Larangan station : 1950(Jan.) - 1971(Dec.)
i) 1950(Jan.) - 1970(Dec.)
ii) 1971 (Jan. - Dec.)

Keputih station : 1950(Jan.) - 1971{Dec.)
i) 1950(Jan.) - 1970(Dec.)
ii) 1971{Jan. - Dec.)

Kebonagung station : 1950(Jan.) - 1971{Dec.)
i) 1950{Jan.) - 1970(Dec.}
ii) 1971{Jan. - Pec.)

Wonoredjo station : 1950{Jan.) - 1971(Dec.)
i) 1950(Jan.) - 1970(Dec.)
ii) 1971(Jan. -~ Dec.)

Gunungsari station : 1950({Jan.) - 1971(Dec.)

i) 1950(Jan.) - 1970{Dec.)
ii) 1971(Jan. — Dec.)
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file No.

HY-3

PL-2
PL-6

HY-1

HY-3

HY-1
HY-3

iY-1
HY-3

HY-1
HY-3

HY-1
HY-3

HY-1
HY-3

HY-1
HY-3



{4)

a.
b.
e,

Banjuurip station : 1950(Jan.} - 197L(Dec.)
i) 1950{(Jan.) -~ 1970{Dec.)
ii) 1971(Jan. - Dec.)

Semimi station : 1950(Jan.) - 1971{Dec.)
i) 1950(Jan.) - 1970(Dec.}
ii) 1971{Jan. - Dec.)

Tapen station : 1950(Jan.) - 1971(Dec.)
i) 1950{Jan. - Dec.)}, 1970{Jan., — Dec.)

ii) 1951(Jan.)-1965(Dec.), 1967(Jan,)~1969(Dec.)

iii) 1966(Jan. - Dec.), 1971(Jan. - Dec.)

Kabuh station t 1950{Jan.) - 1971(Dec.)
i) 1950{Jan. - Dec.), 1970{Jan. - Dec.)

ii) 1951(Jan.)-1965(Dec.), 1967(Jan.)-1969(Dec,)

iii) 1966(Jan. - Dec.), 1971(Jan. - Dec.)

Tandjung station : 1950(Jan.} - 1971{Dec.)
i) 1950{Jan. - Dec.), 1970{Jan. - Dec.)

ii) 195i{Jan.)-1965{Dec.}, 1968(Jan.}-1969{Dec,)

iii) 1966(Jan.)-1967(Dec.), 197i{Jan. - Dec.)

Wringinanom station : 1950{(Jan.) - 1971(Dec.)
i) 1950(Jan.)-1951(Dec.), 1970(Jan. - Dec.)

ii) 1952{Jan.) - 1969(Dec.)

iii) 1971{(Jan. - Dec.)

Krikilan station : 1950(Jan.} - 1971(Dec.)

i) 1950(Jan,)-1952(Dec.}, 1957(Jan.)-1959(Dec.),

1970(Jan. - Dec.)

ii) 1953(Jan,)-1956{Dec.), 1960(Jan.)-1969{Dec.)

iii) 1971(Jan. - Dec.)
Gedeg station : 1958(Jan.} - 1971{Dec.)
Surabaja station : 1962(Jan.) - 1971{Dec.)

Terusan station : 1950{Jan.) - 1971(Deec.)

Djatisari station : 1950(Jan. - Dec.), 26037, 26047,

1956(Apr.}) - 1971(Dec.)
Wonokromo station : 1971(Jan.) — 1972(Feh,)
Kedung station : 1971{(Jan. - Dec.)

Djombang station : 1950(Jan.) - 1965(Dec.)
1967(Jan.) ~ 1970(Dec.)

Diagram of :

Fig. 5.1 Rainfell (1950 - 1970)
Fig. 5.2 Mean of monthly total discharge {1950 - 1970)
Fig. 5.3 Max. & min. discharge (1948 - 1970}

(5) Copies of records of recording raingage
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HY-1
HY-3

HY-1
HY-3

HY-2
HY-1
HY-3

HY-2
HY-1
HY-3

HY-2
HY-1
HY-3

HY-2
HY-1
HY-3

HY-2
HY-]
HY-~3
HY-3
HY-3

Hy-3

HY-3
HY-3

HY-3

HY-3

HY -4



a.- Surabaja station ¢ 1962(Jan.) - 1972(Feb.)
i) 1962{Jan.) - 1971(Dec.); storm of which daily
reinfall is larger than 50mm,
ii) 1972(Jan. - Feb.); every storm

b, Wonokromo station : 1971(Jan.) - 1972(Feb.)
i) 1971(Jan.}-1972(Jan.); storm of which daily
rainfall is larger than 50mm,
ii) 1972{Peb.); every storm
2. Water Level and Tide Level
(1) Water level

Data marked * show deily water level records and rests are
records taken more than three times a day

a. Kedungsoro : 1949{Nov.)-1962(0ct.), 1964(Jan. - Dec.},

1966{Feb.)~1971(Dec.)

i) 1949(Nov.) - 1953(Jan.) HY-7
% 3i) 1953{Jan.) - 1960{Dec.) HY-6
iii) 1953(Feb.} - 1956{Apr.) HY-8
iv} 1956(May) - 1957(Dec.) HY-9
v) 1958{Jan.) - 1959(Dec,) HY-10
vi) 1960{Jan. - Dec.) HY-11
vii} 1961(Jan. - Dee.) HY-12
viii) 1962(Jan. - Dec,) HY-13
ix) 1964(Jan. - Dec.) HY-14
x) 1966(Feb.,) - 1971(0ct.) HY-15
¥ xi} 1971(Jan., - Dee.) HY-5
b. Gedeg : 1949(Nov.)-1962{Dec.), 1964(Jan. - Dec.),
1966{Feb. - Aug.}, 1966(Dec.)-1968(Dec.),
1969{Apr. }-1971(Dec.)
i) 1949(Nov.) - 1953(Jan.) HY-T
ii) 1953(Jan.) - 1960(Dec.) HY-6
iii) 1953(Feb, - Aug.), 1953(Dec.) - 1956(Apr.) HY-8
iv) 1956(May} - 1957(Dec.) Hy-9
v) 1958(Jan.} - 1959(Dec.) HY-10
vi) 1960(Jan. - Dec.) HY-11
vii) 1961(Jan. - Dec,)} HY-12
viii) 1962(Jan, - Dec.) HY-13
ix) 1964(Jan, - Dec.) HY-~14
x) 1966{Feb, - Aug.}, 1966(Dec.)-1968(Dec.},
1969(Apr.) - 1971(0ct.) HY-15
xi) 1971{(Jan. - Dec.) HY-5
¢, Terusan : 1949(Nov.} - 1971(Dec.]}
i) 1949(Nov.) - 1953(Jan.) HY--7
ii) 1953(Jan.) - 1960(Dec.) HI-6
iii) 1953{Feb.) - 1957{Dec.) HY -8
iv) 1956(May) - 1957(Dec.) H¥-9
v) 1958(Jan.)} ~ 1959(Dec.) HY-10
vi) 1960{Jan. - Dec.) HY-11
vii} 1960(0ct.) - 1971(Dec.) HY-5
viii) 1961{Jan. - Dec.) HY-12
ix) 1962{Jan. - Dec,) HY-113
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x) 1964(Jan, - Dec.)
xi) 1966(Dec. })-1967(Mar.), 1968{Mar. ), 1971(Jan.-Mar.)
xii) 1971{Jan. - Dec.)

Djabon : 1950(Jan.) - 1971{Dec.)

* i)} 1950(Jan.) - 1970(Dec.)
* §i) 1969(Jul, & Nov.), 1970{Mar. Jun. & Jul.);

some supplements of i)

* iii) 1951(Feb.)-1953(Apr.), 1960{0ct.)-1971{Dec.)
* iy} 1953{Jan,) - 1966{Dec.)

E.

h.

Kepadjaran : 1950{(Jan.) - 1971(Dec.)
i) 1950(Jan.) - 1970{Dec.)

*
* ii} 1951(Feb.)-1953{Apr.), 1960{0ct.}-1971(Dec.)
*

iii) 1953(Jan.) - 1960(Dec.)

Lengkong : 1950{Feb.) - 1962(Dec.), 1964(Jan.-Dec.)
1970{Sep.) - 1971(Dec.)
i} 1950(Feb.) -~ 1953{Jan.)
ii) 1953(Feb.} - 1956(Apr.)
iii) 1956(May) - 1957(Dec.)
iv) 1958(Jan.) - 1959(Dec.)
v) 1960{Jan., - Dec.}
vi} 1961{Jan. - Dec.)
vii) 1962(Jan. -~ Dec.)
viii) 1964(Jan, - Dec.)
ix) 1970(Sep.) - 1971(Dec.)

Mlirip : 1950(Jan.} - 1971(Dec.)
i) 1950(Jan.) - 1971{Dec.)
ii) 1969(Jun. & Nov.), 1970(Mar., Jun. & Jul.);
some supplements of 1)
iii) 1950(Felb.) - 1953(Jan.)
iv) 1951(Feb.)}-1953{Apr.), 1960{0ct.)-1971(Deec.)
v} 1953(Jan.} - 1960{Dec.)
vi) 1953{Feb.) - 1956{Apr.)
vii) 1956{(May) - 1957(Dec.)
viii) 1958(Jan.) - 1959(Dec.)
ix) 1960(Jan. - Dec.)
x} 1961(Jan. - Dec,)
xi} 1962{Jan. - Dec.)
xii) 1964(Jan. - Dec.)
xiii) 1970(Sep.) - 1971(Dec.)

Perning : 1950(Jan.) - 1971(Deec.)
i) 1950{Jan.} - 1970(Dec.)
ii} 1969(Jul. & Nov.), 1970(Mar., Jun. & Jul.);
some supplements of 1)
iii) 1950(Feb.) - 1953(Jan.)
iv) 1951(Feb.)-1953(Apr.), 1960(0ct.)~19T71(Dec.)
v} 1953(Jan.) -~ 1960{Dec.)
vi) 1953(Feb.) - 1956(Apr.)
vii) 1956(May) - 1957(Dec.)
viii} 1958(Jan.)} - 1959(Dec.)
ix) 1960(Jan, - Dec.)
x) 1961(Jan, - Dec.)
xi) 1962(Jan. - Dec.)
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HY-14
HY-15
HY-16

HY-2

HY-3
HY-5
HY-6

HY-2
HY-5%
HY-6

HY-T*
HY-8
HY-9
HY-10
HY-11
HY-12
HY-13
HY-14
HY-16

HY-2

HY-3
HY-7
HY-5
HY--6
HY-8
HY-9
HY-10
HY-11
HY-12
HY-13
HY-14
HY-16

HY-2

HY-3
HY-7
HY-5
HY-6
HY-8
HY-9
HY-10
HY-11
HY-12
HY-13



xii} 1964(Jan. - Dec.) . 7 7 HY-14
‘xiii) 1970(Sep.) - 1971(Dec.) HY.16

i. Gunungsari dam @ HY-18
i) upstream; 1965(Jan.) - 1972(Feb.)
ii) downstream; 1965(Jan.) - 1972(Feb.)

j. Djagir dam : HY-18
i) upstream; 1966(Apr.) - 1971(Dec.} -
ii) downstream; 1966{Apr.)-1967(Dec.),
1969{Jan. }~-1971(Dec.)

k. VWonokromo dam $ HY-18
i) upstream; 1966(Apr.) -~ 1970(Dec.)
ii) downstream; 1966(Apr,)-~1966(Dec.]),
1968(Jan, }-1969(Dec. )

1. Gubeng dam : HY-1§
i) upstream; 1966(Apr.) - 1971(Dec.)
ii) downstream; 1966(Apr.)-1967(Dec.},
1969(Jan. )-1971{Dec. }

m. Mernung : 1949(Nov.)-1962(Jun.), 1964{Jan. - Apr.)}
1966(Jan.)-1971(0ct. )

i) 1949(Nov.) - 1953(Jan.) HY-=7
ii)} 1953{Feb.) - 1956{Apr.) HY-8
iii) 1956{May} -~ 1957{Dec.) HY-9
iv) 19958{(Jan.) - 1959(Dec.) HY-10
v) 1960(Jan, - Dec.) HY-11
vi) 1961{Jan. - Dec.) HY-12
vii) 1962(Jan. - Jun.) HY-13
viii) 1964(Jan. - Apr.) HY-14
ix) 1966(Jan. - Aug.), 1960(Dec.)-1971{0ct.) HY-15
x) 1966{Jul.} -~ 1970(Mar.) HY-18
n., L.Lengkong : 1951(Feb.) - 1971{Dec.)
* i) 1951(Feb.)-1953(Apr.), 1960(0ct,}-1971{Deec.) HY-~5
* 4i) 1953(Jan.)-1960(Dec.) HY-6
o, Kedungsumur : 1953(Jan.) - 1971(Dec.)
* i) 1953(Jan.) - 1960{Dec.) HY-6
* ii) 1960{0ct.) - 1971(Dec.) HY-5
p. L.Djatikulon : 1953(Jan.) — 1971{Dec.)
* i} 1953(Jan.) - 1960(Dec.) HY-6
* ii) 1960(0ct.) or 1963(Sept.) - 1971(Dec.} HY-5

q. Voor K. : 1953(Jan.) - 1960(Dec.)
1968(Jan.) - 1971{Dec.)

* i) 1953(Jan.} - 1960(Dec.) HY-6

* ii) 1968(Jan.) - 1971(Deec.) HY-5
r. Mangetan K. : 1951(Feb,) - 1971(Dec.)

* i) 1951(Feb,)-1953{Apr.), 1960(0ct.)-1971(Dec.) InY-5

* i) 1953(Jan, )-1960(Dec.) HY-6

*iii) 1969(Jul. & Nov.), 1970(Jun. & Jul.) HY-3

s, Porong K. : 1951(Peb. }~1971(Dec.)
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(2)

3.
(1)

* i) 1951(Feb.)~1953(Apr.), 1960{0ct.)-1971{Dec.)
* ii) 1953(Jan, )-1960{Dec,)
*#iii) 1969(Jul. & Nov.), 1970{Jun. & Jul.)

t. L.Xemlaten ¢ 1951(Feb.,) - 1971(Dec.)
* i) 1951(Feb.}-1953(Apr.), 1960(0ct.)-1971{Dec.)
¥ ii) 1953(Jan.)-1960(Dec.)

u. Kediri/Kertosono/Kedunggabus/Ploso/Tapen/Kesamben/
Ngremee/Kenongo/Porrong/Permisan/Pendjwakul :
some records are kept in Hy-7 ~ 16

Hourly tide level record

a. Morokrembangan boezem gate (inside and outside of gate)
i) period : 1964{Dec. 21) - 1972(Feb, 29)
ii) lack of date : 1965(Jan. 1-10), 1966(Aug. 22-
Sep. 20}, 1970{Jul, 1-20)

b, Surabajz Harbor
i) period : 1966(Jan.) - 1972(Mar.)
ii} lack of data : 1967(Mar. - May)
1969(Jan. - Dec.)

Discharge
Daily discharge

a. Djabon : 1950(Jan.) - 1971(Dec.)
i) 1950{Jan.) - 1965(Dec.)
1967(Jan.) - 1970(0ct.)
ii) 1966(Jan, - Dec.)
iii) 1969(Nov.), 1970{(Mar., Jun., Jul., Nov. &
Dec.} ; some supplements of (1) & (2)
iv) 1951(Feb.)~1953(Apr. ), 1960(0ct.)~1971{Dec.)
v) 1953(Jan.) - 1960(Dec.)

b. Kepandjaran : 1950(Jan.) - 1971(Dec.)
i) 1950(Jan,)-1965(Dec.), 1967(Jan.)-1970{(0ct.)
ii) 1966{(Jan. - Dec.)
iii) 1951(Feb.}-1953(Apr.), 1960{0ct.)~1971(Dec.)
iv) 1953(Jan.) - 1960(Dec.)

c. Mlirip : 1950(Jan.) - 1971(Dec.)
i) 1950(Jan.)-1965{Dec.), 1967(Jan.)-1970{0ct.)
ii) 1966(Jan., —« Dec.)
iii)} 1969(Jun. & Nov.), 1970(Mar., Jun., Jul., Nov.
& Dec.)
iv) 1951(Feb.)-1953(Apr.), 1960{0ct.)-1971{Dec.)
v) 1953 Jan.) - 1960(Dec.)

d. Perning : 1950{(Jan.) - 1971(Dec.)
i) 1950(Jan,)-1965(Dec.)., 1967(Jan,)-1970(0ct.)
ii) 1966(Jan. - Dec.)
iii) 1969(Nov.), 1970(Mar., Jun., Jul., Nov., & Dec.):
seme supplements of (1) & (2)
iv) 1951(Feb.)~1953(Apr.), 1960(0ct.)-1971{Dec.)
v) 1953(Jan.) - 1960{Dec.)
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e. Mangetan K. : 1951(PFeb.)} - 1971{Dec.)

i) 1951(Feb.)-1953(Apr.), 1960(0ct.)~1971(Dec.} HY-5
ii) 1953(Jan.) - 1960{Dec.) HY-6
iii) 1969(Jul. & Nov.), 1970( Mar., Jun., July., Nov.
& Dec.) HY-3
f. Porong K. : 1951(Feb.) - 1971{Dec.)
i) 1951(Feb.)-1953(Apr.), 1960(0ct.)-1971{Dec.) HY-5
ii) 1953(Jan.) - 1960(Dec.) HY-6
iii} 196%(Nov.), 1970{(Mar., Jun., Jul., Nov., & Dec.) HY-3
gs L.Kemlaten : 1951(Feb.) - 1971(Dec.) |
i) 1951(Feb.)-1953(Apr.), 1960(0ct.)-1971(Dec.) HY-5
ii} 1953(Jan.) - 1960(Dec.) HY-6
h., L.Lengkong : 1951(Feb.} - 1971(Dec.)
i} 1951(Feb.)~1953{Apr.), 1960{0ct.)-1971(Dec.) HY-5
ii) 1953(Jan.) - 1960(Dec.) HY -6
1. Kedungsumur : 1953(Jan.) - 1971(Dec.)
i) 1953(Jan.) - 1960(Dec.) HY-6
ii) 1960{0ct.) - 1971(Dee.) HY-5
jo L.Djatikulon : 1953{Jan.) - 1971{Dec.)
i) 1953(Jan,)} - 1960(Dec.) HY-6
ii) 1960(0ct.} or 1963(Sep.)-1971{Dec.) HY-%
k. Voor K. 1 1953(Jan.)-1960(Jan.), 1968(Jan.)-1971(Dec.)
i) 1953(Jan.) - 1960(Dec.) HY-6
ii) 1968(Jan.) - 1971(Dec.) HY-5

(2} Measurement and celculation records of discharge
at Djabon pnd Mlirip HY-18

1) stations : Djabon/Mlirip

2) peried t 1966{(Jan., — May, Jul. — Nov.)
1969(Feb.) - 1972(Feb,)

(3) Operation records of stop logs of dam and sluice

2. Gedeg sluice : 1953(Feb.) - 1962(Dec.), 1964(Jan.~Dec.)

i) 1953(Feb.) -~ 1956(Apr.) HY-8
i1) 1956(May) - 1957(Dec.) HY-9
iii) 1958{Jan.) - 1959(Dec.) HY-10
iv) 1960(Jan. - Dec.) HY-11

v) 1961{(Jan. - Dec.) HY.-12
vi) 1962(Jan., - Dec.) HY-13
vii) 1964(Jan. - Dec.) HY-14

b. Mlirip : 1953(Feb.)-1962(Dec.), 1964(Jan. - Dec.)
1970{Sep. )-1971{Dec. )}

i) 1953{Felb.) - 195G6(Apr.) HY-8
ii) 1956(May) - 1957{Dec.) HY~9
iii) 1958{Jan.) -~ 1959{Dec.) HY-10

iv) 1960{Jan. - Dec.) HY~11
v) 1961(Jan. — Dec.) HY-12
vi) 1962(Jan., - Dec.) HY-13
vii) 1964(Jdan, - Dec.) HY-14
viii) 1970(Sep.) - 1971{Dec.) HY-14
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c¢. Lengkong dam : 1953(Feb,)-1962(Dec.), 1964(Jan.-Dec.)
1969(Feb, - Jun.), 1970(Feb. ~ Mar.,
May, Sep. -~ Dec.}, 1971(Jan. - Jun.,
Nov. - Deec.}, 1972(Jan. ~ Feb.)

(1} 1953(Feb.) - 1956{Apr.) _ HY-8

{2) 1956(May) - 1957(Dec.) HY-9

(3) 1958(Jan.) - 1959(Dec.) HY-10
(4) 1960(Jan. - Dec.)} HY-11
(5) 1961(Jan. - Dec.) HY-12
{6) 1962(Jan. - Dec.) HY-13
(7) 1964(Jan. - Dec.) HY-14
(8) 1970(Sep.) - 1971(Dec.) HY-16

{9) 1969(Feb. — Jun.}, 1970(Feb. - Mar,, May,
Nov. - Dee.}, 1971{Jan. - Jun., Nov. - Dec.)
1972 {Jan. - Feb.) HY-18

d. Mernung dam : 1957(Feb.)-1961(Dec.)
1966(0ct.)-1970(Mar. )

(1) 1957(Mar.) - 1957{Dec.} HY-9
{2) 1958(Jan.) ~ 1959(Dec.) HY-10

{3) 1960(Jan. - Dec.} HY-11
(4) 1961(Jan. - Dec.) HY-12
(5) 1966(0ct.} ~ 1970{Mar.) HY-18

e, Gunungsari dam : 1970{Dec.) ~ 1972(Feb.) HY-18

£, Djagir dem : 1971(Jan. - Dec.) HY-18

{4) Rating curve at Djabon, Kepadjaran, Mlirip and Perning PL-6
4, Meteorological Data HY-3

(1) Station name ! Statiun Meteorologie dan Geofisika
Surabaja -

(2) Contents :

1) summery of climatological data for the period;
i) period : 1956 - 1965
ii) terms : temperature {(max., min. and mean)/
relative humidity (max., min. and mean}/
prev. wind direction and wind velocity/
sun-shine/rainfall

2} daily record:
i) period : 1962 -~ 1971
ii) terms : temperature (max. and min.}/humidity
(max., and min.)/type of cloud/wind
direction and wind velocity/atmospheric
pressure {max. and min.)/rainfall,
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CHAPTER IIX

DATA REQUIRED FOR RIVER PLANNING

1. Topographic Map.

(1) Topographic maps (scale i/SOOOO) collected in Japan

(2) Topographic maps (scele 1/50000} collected in Indonesia
(3) Topographic maps of Surabaja City 3 scale 1/10000

{4) Topographic maps of Surabaja City : scale 1/5000

2. Aero-Photograph.

3. Result of Survey,

(1) Surabaja river

. laterial profile with outline of plan and longitudinal
profile surveyed in 1970;
i) ldteral profile : scale 1/200
ii) plan : scale 1/10000
iii) longitudinal profile : seanle H = 1/5000
v = 1/200

b. longitudinal profile downstream of Gunungsari dam
surveyed in 1938 : scale H = 1/5000 V = 1/50

c. Plan of the Surabaja river surveyed in Dutch time:
scale 1/5000, 1/2000, 1/1000

{2} Mas river

&, lateral preofile with outline of plan and longitudinal
profile surveyed in 1970;
i) lateral profile : scale 1/200
ii) plan : scale 1/10000
iii} longitudinal profile : secale H = 1/5000 V = 1/200

b. longitudinal profile surveyed in 1937 :
scale H = 1/20000 V = 1/100

c. Plan of the Mas river surveyed in Dutch time:
scale 1/1000

{3) Wonokrome river

lateral profile with outline of plan and longitudinal
profile surveyed in 1970;
i) lateral profile : scale 1/400
ii) plan : scale 1/10000
iii) longitudinal profile : scale H
v

1/10000
1/200

[}
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(4) Pegirian river

. plan which indicates the sections of lateral profile

scale 1/20000
b. lateral profile surveyed in 1972 : scale 1/100
¢. plan and lateral profile for dredging works @
(5) Marmojo river

2. plan, longitudinal and lateral profile surveyed
in 1971;
i) plan : scale 1/20000, 1/2000
ii) plan of the major structure : scale 1/500
iii) longitudinal profile : secale H = 1/5000
V = 1/100
iv) lateral profile : scale 1/200

b. plan, longitudinal and loteral profile surveyed
in 1972;
i) plan : scale 1/2000
ii) longitudinal profile : scale H = 1/5000
Vo= 1/50
iii) lateral profile : scple H = 1/50, ¥V = 1/200

(6) Kedungsoro and Gedeg river

plan, longitudinel and lateral profile surveyed
in 19713
i} plan : scale 1/2000
ii) longitudinal profile : scale H
’ v
iii) lateral profile : scale 1/200

1/2000
1/100

{(7) Porong river
Plan mnd lateral profile surveyed in 1972;
i} plan : secale 1/60
ii) lateral profile : seale H = 1/500, V = 1/100

{8) Brantas river
plan end, lateral profile surveyed in 1971;
(Lengkong —= Kedungsoro);
i) plan : scale 1/2000
ii) leteral profile : scale H = 1/500, V = 1/50

(9) Gunungsari Canal
plan, longitudinal and lateral profile surveyead
in 1972;
i) plan : secale 1/500
ii) longitudinal proefile : scale H
v
iii) lateral profile : scale 1/100

1/1.0000
1/100

i

(10) Wonoaju river

plan, Iongitudinal and lateral profile surveyed
in 1969;
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(11)

(12)

(13)

4.

(1)
(2)
(3)
{(4)

(5)

(6)

(7)

(8)

(9)

i} plan ¢ scale 1/5000
ii) longitudinal profile : scale H
v
iii) lateral profile : scale 1/100

1/10000
1/100

Morokrembangan boezem

plan, longitudinal and lateral profile surveyed
in 1971;
i} plan with contour line : scale 1/5000
ii) lengitudinal profile : scale H = 1/5000
v 1/200
iii) lateral profile : scale 1/500

Sea dike

plan, longitudinal and lateral profile surveyed
in 1971;
i) plan ¢ scale 1/50000, 1/20000, 1/5000
ii) longitudinal profile : scale H = 1/2000
v = 1/100

o

iii) lateral profile : scale
major section H = 1/1000, V = 1/50
minor section 1/200

Ajino~moto factory

plan surveyed in 1969 : scale 1/1000

Other Maps.

Peta Propinsi Djawa-Timur (Map of East Jave Prov.):
sacle 1/500000

Peta Geologi Propinsi Djawa~Timur (Geologic Map of
East Java Prov.): scale 1/500000

Pets Daerah Pengairan Seksi Wonokromo (Map of
Irrigation Area in Seksi Wonokromo): scale 1/50000

Peta Daerah Pengairan Seksi Wonokromo (Map of
Irrigation Area in Seksi Modjokerto}: scale 1/50000

Peta Delta Sidoardjo, Daerah Pengairan Seksi

Sidoardjo (Map of Irrigetion Area in Seksi Sidoardjo):

scale 1/50000

Irrigatie Afdeeling "Brantas", Ressort Mantri Gedeg
(Map of Irrigation Area in Mantri Gedek):
seale 1/20000

Pamp Stations Der Suikerfabriek Gempolkerep
(Pump Station of Gempolkerep Sugar Factory):
scale 1/50000

Peta Wonokromo, Demerzh Pengniran Seksi Weonokromo
(Map of Irrigation Area in Seksi Wonokromo) :
scale 1/20000

Pendjagaan Tankis K. Brantas (Watching of the dike of

the Brantas river): scale 1/100000
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(10) Peta Kotamasdya Surabaja {Map of Surabaja City):
scale 1/40000 PL-5

(11) Data-data, Dinns Pengairan Daerah "Brantas"
{Data, Dinas Pengairan Daerah Brantas) PL-5

1) Baku Sawah (Luas D.P.) (Rice field)
1A) Areal Sawanh (Rice field)
2) Sawah Tadah Hudjan, Tombak, Hutan (Rice field by
rainfall, weir, wood)
3) Sumber-waduk (Well, spring)
4) Waduk-waduk (Reservoir)}
5) Tanah Pembelian Zaman Djepang/Belanda (Commercinl
aren in Jepan/Dutch time)
&) Daerah Inundasi {Inundated area)
7) Tempat Stasiun Hudhan (Rain pgage station)
8) Tempat Peilschaal (Stresm gaging station)
9) Tempat Drijfvalk
10) Tempat Djadjagan (Sounding station)
11} Pendjagaan Tangkis {(Watching the dike)
11A) Tempat {Pos) Pendjagaan Bandjir (Watching station
of flood)
12) Pompa-pompa Tetap {Settling pumps}
13) Tempat-tempat Pesawat Tilpon (Place ol telephon)
14) Tempat-tempat Djuru Pengairan+Tjamat (Place of
irrigation expert and subdistrict head)
15) Pengambilan Air Oleh Pabrik-pabrik/Perusahaan
{Use of water by Tactories and offices)
16) Areal Pabrik Gula {Area of sugar factory)
17) Pandjang Tangkis (Length of dike)
18) Adanja Bangun—bangunan Pengairan Menurut Legger
{Existing irrigation facilities)
18A) Dam Besar dan Lain-lain {Large weir etc.)
19) Gedung-gedung (Structures)
20) Tinggi djembatan/Peilschaal Menurut SHVP
{(Elevation of bridge and staff gage in SHVE)
21) Garis Sempadan (Waterrsoilijn) (Alignment)
22) Garis Normaal (Normal line)
23) Lomba Desa TH : 1970

5. Inundation Area.

(1) Inundated area & depth by each flood and its contents
together with Fig. 1.1 and Fig., 1.2 HY-1, PL-2

a, Fig. 1.1 Map of general orientation inundated area
in connection with Surabaja river project :
(scale 1/50000)
b. Fig. 1,2 Map of inundated area of Surabajs municiple:
{scale 1/20000)

(2) Bandjiran dalam Daerah Pengairan Seksi Wonokromo
dalam bulen Djanuari dan Pebruari th. 1958 dengan
peta bandjiran Tath. 1958 (Ploed in Jan. and Feb.,
1958 in irrigation area of seksi-Wonokromo with
inundation map) : secale 1/50000 PL-6

- 514 -



(3) Bandjiran dalam Daerah Pengairan Seksi Modjokerto
dalam bulan Djanuari, Pebruari, Maret, Mei dan
Desember 1959 dengen Peta bandjiran th. 1960
(Fleod in Jan. Feb., Mar., May and Dec., 1959 in
irrigation area of seksi Modjokerto with inundation
map): scale 1/50000 PL-~6

{4) Bandjiraon dalam Daerah Pengairan Seksi Modjokerto
dalam bulan Djanuari, Pebruari and Maret th. 1960
{Flood in Jan., Feb. and Mar., 1960 in irrigation
area of Seksi Modjokerto with inundation map) PL-6

6. Construection Cost,
7. Other Data Required for River Planning.

(1} Radiotelephon system of the Brantas river, the Porong
river and the Surabaja river PL-6

(2) ‘Tabulation of coef. of run-off

(3) Example of designing -1 : Perbaikan Inlat Karah dan
Djambangan dengan Salurannja {Improvement of Karah
Inlet and Djambengan Channel) PL-6

(4) Example of designing -2 : Perbaikan tangkis Kenan K
Surabaja di Kebonagung (Improvement of Right dike
of the Surabaja river at Kebonagung) PL-6

(5) Beberapa Masalah : beserta aspek jang timbul dan ada
dalam rangka serta Usaha meng—kota-kan Ketjamatan
TANDES kota madya Surabaja : oleh M. Maskoep. {Probelems
which exist and come appear in master plan on

urbanizing of Ketjamatan TANDES, Surabaja City) PL-6
(6) Some pamphlets on P.N.BARATA PL-6
(7) Regulations concerning river PL-6

a. Peraturan Perairan Umum (Reguration of general water
works)

b, Het Algemeen Waterreglement (Regulation of water
worlks)

¢. Peraturan Perairan Daerah Djawa Timur {(Regulation of
water works in East Jawa Area)

d. Provinciale Voorschriften van Ocst-Java (Provincial
regulation of water works in East Java)

e. Algemeen Waterreglemeni 1936 dan Provinciaal

Waterreglement Oost-Java (Water regulation in 1936

and provincial water regulation in East Java)

Tentang Pekerdjaan Penganiran {On the irrigation works)

s

(8) Survey result on bed load and suspended load of
the Brantas river PL-6
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8.

(1)

(2)
(3)
(4)
(5}
(6)
(7}

Surveying, Measurement and Annlysis
Surveying;
i) lateral profile of the Mas river and the Surabaja
river

ii) elevation of dam, sluice, intake and pump station
iii) leveling (Lengkong — Mlirip sluice)

Ground water survey making use of wells

On the method of discharge measurement of DPPLT
Measurement of coef. of roughness

Measurement of suspended load

Analysis of bed materials

Analysis on runoff in the Marmoje river basin
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CHAPTER II1I

DATA ON.RIVER—STRUCTURE AND PUMP~-STATION

1. General.
{1) River—structure

i) Dimension of river facilities attached to Fig. 2
Fig. 2 : Map of river facilities
(scale 1/50000)
ii) List of bridges
iii) Location map of bridges
iv) Short description on dams, sluices and gotes
v} Location map of dams, sluices and gates

(2} Pump-station

i) Invesiigation of drainage pump-station attached
to Fig. 3 .
Fig. 3 : Skelton map of river & canal and
places of pump-station
(scale 1/50000)
ii} Short description on pump-stations
1ii) Location map of pump-stations

2. Design Drawing.

{1} Bridges

i) Bridges over the Surabaja river : Legundi/
Sepandjang/Wonokromo bridge and bridge for
water supply pipe just upstream of Wonokromo
bridge

ii) Bridges over the Wonokromo river : list of
members of Npinden bridge
iii) Bridges over the Mas river: Dinojo/Sonokembang/
Gubeng/Sindunegara/Ketabang/Patulk/Plampi tan
(or Peneieh)/Bibis/Merah bridge
iv) Bridges over the Pegirian river : Kalianjar/
Gembong/Tjantian/Gali/Pegirian bridge

(2} Dams, sluices and gates

i) Mlirip sluice
ii) Gunungsari dam
iii) Wonokromo sluice
iv) Djagir dam
v) Gubeng dam
vi) Lengkong dam
vii) Gedek sluice
viii) Gate of Morokrembangan boezem
ix) Gate of the Pegirian river : Pegirian/
Djatipurwo gate
x) New Lengkong dam

- 517 -

HY-1

PL-2
ST-1
5T-1
S5T-2
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(3) Intekes ST-2
(4) Syphons : Krikilan/Gunungsari/Watudakon syphon ST-2
{5) Pump-stations : Gunungsari/Darmo/Kupang/Keptran/

Darmohuseda/Kalikepiting/Ngemplak/
Simolawang/Pesapen pump-station 5T-2
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1.

(1)

(2)
(3)
(4)

2.

(1)

(2)

(3}

(4)

(s)

(1)

{2)

(3)
(4)

CHAPTER IV

OTHER DATA

Data on Drainage in Town Area.

Water supply of industry and factory with allowance

Dinas Pengairan
Land use map {Year 1967) : scale 1/20000
Land use map programme of government : scale 1/20000

Interim report on drainage and sewerage planning
for urban area of Surabaja City

Data on Agriculture.

Land use maps of the Surabaje river basin including
Surabaja City {scale 1/50000)

Laporan tshunan, 1970, Dinas Pertanian Rakjat,
Propinsi Pjawa Timur (Annual Report, 1970)

Agricultural statistic of Bast Java for ten years
from 1960 to 1969

Bimas jang disempurnaken, seri II Manteri Penjuluhan
Nomor 10, 1970, A.I.C.

Statistic of planted area of agricultural products
in Surabaja City from 1964 to 1970.

Data on Socio-Economy.

Population and estates in inundated ares attached
to Fig. 1.1 and 1.2

i) Fig. 1.1 Map of general orientation of inundated
area in connection with Sursbaja river project:

scale 1/50000

ii) Fig. 1.2 Map of inundated area in Surabaja :
scale 1/20000

Houses along the Surabaja river, Mas river, Wonokromo

canal and Pegirian canal

Property every block (Ketjamatan) in inundated area

Cost of damage of property on every block (Ketjamatan)

in inundated area
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(5)
1)

2)

(6)

(7)

(8)
(9)

{10)

(11)

Statistiecs of each Ketjamatan

Name of Ketjamatan : Krembangan(S)/Pabean
Tjantian(S)/Simokerto(S)/Bubuten(S)/Genteng(s)/
Gubeng(5}/Tambaksari(S)/Sawahan(S)/Tegalsari(S)/
Wonokrome (S)/Suketilo{S)/Rungkut(S) /MNonotjolo(S)/
Karang Pilang{S)/Tandes{S)/Semampir(S)/Drijoredjo
(s)/¥ringinanom{s)/Waru(si)/Teman(si)/Tarik(si}/
Balonghendo(si)/Krian(si}/Djetis(M)/Gedeg{M)/Kemlagi(M)/
Kudu(D)

Note : (8) : Kotamadya Surabaja
{s) : Kabupaten Surabaja
{si) : Kabupaten Sidoardjo
(M) : Kabupnten Modjokerto
(D) : Kabupaten Djombang

Terms : total srea/population for six years from 1966 to
1971/number of house and household from 1966 to 1971/
area of land for residential, commercial, industrial,
agricultural and public use/number of such publie
facility as governmental office, school, hoespital,
bridge ete./number of shop and factory/monthly planted
area {ha) of agricultural products during the last
three(3) years/annuel harvested srea {ha) and agricultural
production (ton) from 1966 to 1971/number of livestock
from 1966 to 1971.

Observation value of hourly traffic volume on main roads
in Surabaja city in 1966 and 1969.

Number of holding cars classified according to their kind
in Surabaja city in 1972.

Monthly market price of the major goods froem 1966 to 1971.

Adanja kedjadian bentjana dalam bandjir di Deerah Kabupaten
Modjokerto th. 1968 s/d 1971, Kabupaten Modjokerto.

(Damage caused by flood in Kabupaten Modjokerto from 1968
to 1971)

Daftar recapitulasi serangan, Bentjana-bandjir dari aliran
sungai Marmojo dalam daerah Kabupaten Modjokerto dari tabun
tahun 1966 s/d 1972, (Table of damage caused by flood of
the ?armojo river in Kubupaten Modjokerto from 1966 to

1972

Data obtained from field survey

a, Number of residences, farmbouses, offices, schools and

shops of which properties were surveyed

b, Terms of survey;

i) Amount of houschald effects nnd goeds classified
according to height above floor surface of
residence, farmhouse, office, school and shop.

ii) Construction cost of building mentioned above.
iii) Total amount of goods in stock at shop.
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