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1 General

In order to obtain the basis for design of the urban drainage project,
meleorological data in and around the project area were collected. These collected
data were analysed to clarify rainfall characteristics including elevation-rainfall
relationship, regional rainfall characteristics and hourly rainfall characteristics,

- rainfall intensity-duration relationship and basin average rainfall intensity.

2 Meteorological Conditions in Project Area
2.1 Available Meteorological Data
The monthly mean, maximum and minimum air temperatures, relative

humidity, monthly rainfall and wind velocity during 986 to 1995 at Soekarno-Hatta
international airport located at the western part of the project area are available. These

- data are listed in Table 1. The rainfall data necessary for the study on flood discharge

analy51s for drainage plan are stated in the following sections. Meteoro]oglcal
conditions in the project area based on these data are as follows::

2.2 Meteorological Conditions in Project Area

(1) Air temperature

Annual aﬁ'érage of air temperature at the international airport located at southern part
of the project area is in the range of 26TC and 27C throughout a year. Extremely
maximﬁm and extremely minimum ar¢ 35.2°C and 17.4C respectively in November
and August.

(2) Relative humidity
Monthly mean relative humidity at the international airport ranges from 75% to 89%
throughout a year. Monthly maximum and monthly minimum occur in February and

~ September res'peCIiv_ely.

" (3) Surface wind

Wind speed is generally calm to 10 knots from 1 a.m. to 10 a.m. The wind speed '
becomes higher more than 10 knots at 11 aan. to 3 p.m. After 3 p.m., the wind speed
usually decreasing when weather is not bad.



 {4) Rainfall
Annual rainfall from 1986 to 1995 at the international airport is around 1,800mm. The

monthly maximum rainfall is 644mm in January and the monthly minimum is 1 mm
in October. The highest frequency and lowest frequency of rainy day occur in January
_and September respectively.

3 E'xisting Rainfall Gauging Stations .

Twelve rainfall gauging stations have been provided in and around the project
“area as shown in Fig.1, of which 3 gauging stations have automatic type gauges and
others have manual type. Observation period at these gauging stations is ilfustrated in
Fig. 2. Fig. 2 shows that there is no gauging stations having complete available data
for their observation period. Out of these gauges, the name and observation period of
‘the gauging stations which have automatic rainfall gauges are as follows:

Gauge Code . . Name of Gaug:e Available data period Measurement period(years)

27 Jakara-BMG _ - 1958-1995 38(20)
30F Tangerang Geofisika ~ ~  1971-1976 )
a2c Pondok Betung - 1975-1995 .. - 219

Note; figures in bracket means the period having moré¢ than 90% of measurement
' data

The above table shows that the period having more than 90 % of the oservation
data is less than 10 years except for Jakarla-BMG, No 27. The rainfall gauging station
which has enough data for making rainfall intensity curve is the only one, Jakarta-
BMG No.27. | o |

4 Rainfall Analyses

4.1 Raihfatl Characteristics
4.1.1 Elevation - rainfall Relationship

"~ In the Study on Con_xprehenéivc River. Water Management Plan in
JABOTABLEK of 1996, the relatidﬁship between elevation and rainfall was examined
covcring a large area based on the collected daily rainfall records at 81 gauging %
. stations as shown in Fig.3, which observed rainfall for more than 10 years. Rainfall



characteristics such as relationship among annual rainfall depth, annual rainy days
and elevation, and relationship among annual mecan daily rainfall depth, annual
maximum rainfall depth and elevation have been analysed as shown in Figs.4 and.5,
respectively. Fig. 4 shows that annual rainfall depth and annval rainy days are related -

~ to the elevation because the both graphs have a similar tendency that annual rainfall

depth each increases with its elevation. Fig. 5 implics that annual mean daily rainfall -
and annual maximum daily rainfatl have no relation with elevation.

4.1.2 Regional Rainfall Characteristics

In order to know the regional rainfall characteristics, average Of’monlhly

- maximum and monthly mean of daily rainfall for 3 blocks comprising west, central

and east Jakarta were compared. Divided blocks are shown in Fig.6. Comparisons of
the éverage of monthly maximum daily rainfall and monthly mean daily rainfall in
each block are given in Tables 2 and 3 respectively. For these comparisons, the data
from 1980 to 1984 were applied since avaitable data period coincides only in these
periods. Result of the comparison is summarised below: ' '

: : S - (Unit :mm/day)
Average of monthly max.daily rainfall ~ Monthly mean daily rainfall

West Center East - West Cenler © East

- block " block block - block . block block
1980 47.4 51.9 25" 19 20.9 14.6
1981 50.3 52.5 627 161 156 217
1982 36 28.5 459 138 113 17.3
1983 . 38.5 453 45.5 13.7 129 13.4
1984 592 - 635 52.4 187 . 161 17.4

Average 46.3 48.3 . 49.8 16.3 5.3 16.9

" The above table shows that the difference in daily rainfall for both the
monthly mean and average of monthly maximum basis is within several percents. It

' means that the daily rainfall in 3 blocks has similar peculiarity and there is no
- gifferent regional rainfall characteristics in Jakarta area. .

“4.1.3  Hourly Rainfall Characteristics

The hourly rainfall data are available at 3 gauging stations of Jakarta- BMG
No.27, Tangerang 30F and Pondok Betung 32C in and around of the project area.

1-3



(i)

(ii)

iii)

Among these, 2 stations, Jakarta- BMG No.27 and Pondok Betung 30C have the data
with the recent same observation period. In order to ¢xamine the hourly rainfall
characteristics, monthly average of rainfall intensity and maximum of rainfall
intensity for two stations are compared as shown in Tables 4 and 5 respectively and
average values are illustrated in Fig.7. This figure shows that the hourly rainfall
intensity for 1to 6 hours for both stations has similar characteristics with high
intensity in 0 to one hour and recession after that. Averagc of the period having daily

- rainfall more than .50 mmJ/day for both ganging stations is compared as shown in
" Table 6. This table shows that the both stations have similar hourly rainfall intensity
" for its concentration and duration, and duration period and daily rainfall intensity is 9

‘hours and 128~139mnvday in maximum, 5 hours and 70~73min/day on an average

and 1~2 hours and 52mm/day in minimum.

4.2 Rainfall Intensity - Duration Relationship

‘fThe i_ntensity - duration curves at the gauge, Jakarta- BMG No.27 are applied .

for the digital simulation of flood runoff in this study due to the foiloxving reasons:

There is no d:fferent characteristic of daily ramfﬂl duc to lhc elevahon or regmn as

implied in Fig 5. o .
It has been proved that no dlffercnce in regional ramfall charactenstics are
identified among west, center and east blocks; and

The rainfall gauging station at Jakarta- BMG No.27 has the longest observation.

period among the available data and also has data enough for making the rainfall
intensity curve. '

The relationship between rainfall intensity and its duration of the gauging

station, Jakarta- BMG No.27 had been established by NEDECO as mentioned in the

master plan of 1973(APPENDIX B, Chapter 3). This re!aiionéhip was examined
mcorporalmg the rainfall data during 1he penod from 1991 10 1995. Comparison of
1wo rclanonshlp is as follows:




©

(Unit:mm)

Dutation Retum Period(year)

(min) 2 5 10 35
] N ] N ] N J N
10 111 117 134 134 149 144 166 160
30 88 87 107 160 119 109 130 119
60 62 62 78 74 8% 8i 103 9%
126 36 37 48 47 56 54 67 6l
180 26 26 35 34 41 40 49 46

Note: J and N mean JICA 'aﬁd NEDECO respectively.

The above table shows that the difference of the rainfall intensity between by
NEDECO and by this JICA study is within several percents. Thus, the relationship
estimated in the master plan by NEDECO was applied for the hydrological analysis in
this study. |

The rainfall intensity - duration curves prepared based on the réinfall_data are

" as follows: .
‘i) For 2 - year frequency ;

rp = 10490 i for t < 180 min,
. t 1/0.90 + ?6.3 . ) )

- 12692 B ~ fort > 180 min.
' t "% 1728

it} For 5 - year frequency |

= 7946 __ fort <180 min.
10488

Tp = : 8756 ‘ - fort> 180 min.
- t" %4035
iii) For 10 - year frequency ;
rp= 8571 . - fort < 180 min.

(V102 4 50,



[p = 8973 for t > 180 min,
11192 4 68.0

iv) For 25 - year frequency ;

'rp-= - 6271 ' for t < 180 min.
| 2y 31
= 6090 ~ fort> 180 min,

(M2 gy

where . .
- 1p = Point rainfall intensity (mm/hr)
t = Duration time (min.)

These relation ships are given in Fig 8.
4.3. Basin Rainfall Intensity : S o ‘%

‘The basin rainfall inlenéity(ra) was obtained by multiplying the point rainfall |
intensity by the ainfall reduction factors. The rainfall reduction factor varies
according (o thie length of flood concentration time and the area of basin. The rainfali
reduction factor estimated in the Master plan is as follows: '

Concentration Drainage Area(km’)
time(tr,hr) 0 5 10 30 S50 70
146 I 095 098] 08t 074 ° 069
112 i 095 092 083 077 073
! I 096 093 086 08} 0.76
]
1
1
1

096 094 088 ° 082 . 079
S 096 094 088 083 0.9
. 096 094 088 083 0.79
097 094 088 084 08

WL e B

5 -Flood and Inundation

5.1 General



Since data showing location and extent of the inundation are not available,
surveys on the inundation were made by interviews at the Kecamatan offices.

52  Habitual Inundation
The inundation tends to occur in lowland areas and the arcas ‘along the

drainage channels. The areas in which the inundation is clustered are the area in
Kamal, Tanjungan and the area along the Saluran Cengkareng drainage channel

- Among these, the Kamal drainage area has the largest inundation area. Other major

inundation  areas are arcas along the Gede/Bor - drainage channel and Meruya
(lowland) area. ' o . L

The distribution of inundation areas in the Cengkareng west area and Meruya .

- area is Showh in Figs 9 and 10 respectively. The depth of the inundation ranges from

15cm to 100cm depending on the locations. The range of the duration of inundation is
1 to 7 hours. In the Tegal Alur and Kamal along the Kamal drainage channel, the
range of the depth of inundation is 30cm to 100cm which is the deepest in the project

'arca. In Meruya area, the depth of imindation sometimes reaches 75cm. The lowland,

where majority of inindation occurs, has already been acquired by a private sector for
housing development. It is presumed that the towland functioned as waler absorption
will lose its ability to keep the water once the housing development begins and cause

“more inundation in dowastream.

5.3 Rainfall and Inundation

To estimate the return period of the flood, the daily rainfall records for past 10
years at gauging stations in the yroject area: Ccngkareng fKapuk (Station No.26a) and
Soekarno-Haita International Airport were analysed. Based on the annual maximum
daily rainfall data, a frequency curve of project area was derived for each slation by
Gumbel method as shown in Fig.11. |

Since the data showing the relation among extent of the habitual inundation,
inundation depth and duration are not availabTe; return ‘period of the flood which
causes the inundation cannot be made clear. It is presumed that since the inundation
takes place every year, daily rainfall which causes the inundation will be more than
SO0mm, according to the relationship between rainfall intensity and return period in



Fig 11.

6 Tidal Level

The tidal movement in the Java Sea at Jakarta on PP system had been analysed
by Master Plan Study on drainage and flood control in Jakarta by NEDECO in 1973.
It had been reported that the tidal movement is a single day with one high tide and low
tide in 24 hours. While, the relationship between PP-systénl and TTG system for ©
datum level was clarified in the topographic survey in this study, and it was confirmed :
that elevation of PP system is 1.003m higher than that of TTG syslem. A series of the

tidal movement presented by TTG system is as follows:

Tidal movement - PP system

- Spring tide(high high water) = PP+1.153m
- Average high water{H.W) PP+0.9m
- Neap tide high water . PP+0.8m
- Mean Sea Level(M,S,L) PP+0.6m
- Neap tide low water ' PP+0.4m
- Average low water(L,\W) - PP+0.25m

- Spring tide(low low water) PP40.00m

- TTG system

+0.15m

_-O.Im

-0.2m

C-0.dm

-0.6m
-0.75m - &
-1.00m
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Table 1

METEOROLOGGICAL DATA (1/4) (TEMPRETURE)

Statien: Jakarta, Seokarno-Hatta International Airport

Monthly Mean Temperature

{enit: Celcius degree)

Month [ 1986 [ 1987 19887 1985 ] 1590 1991 | 1992 1993 | 1994 ) 1995 | 1996 | Mean
Jan. | 260] 258] 26.5| 262 258] 26.1} 262 259| 25.0; 265 259| 260
Feb. | 26.1} 25.8] 26.5] 25.4) 26.4] 25.9) 26.3] 259 26.2| 26.2f 260 26.1
Mar. | 2647 26| 269) 263} 265 267| 26.8] 263 260| 262| 266] 265
apr. | 269 210 22.3] 268] 223 26| 268] 26.5] 26.6] 270 210 269
May | 271] 272| 27.3] 26.8| 21.0] 27.00 27.1] 270} 26.4] 213| 271 270
Jun. | 268 272 26.6] 265 266] 268 269 267 265 269 270| 268
lly | 260] 266] 26.4] 265 26.1| 265 262 266] 25.6] 26.4] 270| 264
Aug.-| 257 262 26.4] 265 262 262] 26.3| 26.5] 258] 26.6] 263] 263
Sep. | 2611 269] 269 268! 267 268] 265 26.6] 263] 26.6] 263 266
Oct. | 2670 279 269 290 27.5| 27.4| 263] 270 274 27.0] - | 2713
Nov. | 26.3| 27.7] 27.1 27.20° 273 27.4] 26.3) 267 27.6] 26.4 210
Dec. | 268] 26.8| 259 264 265| 266| 26.2] 266 27.0| 263] - | 265

Monthly Maximum Tempe rature
- (unit: Celcius degree)
Month [ 1986 ] 1987 | 1988 [ 1989 | 19907 1691 | 199211993 [ 1994 1995 | 1996 | Max
Jan. | 316 322 324] 314 323 314} 3724] 31.8] 31.2| 32.4] 321] 324
Feb. | 326 320] 22.4] 302 328] 31.4] 335 316 320 320 310[ 335
Mar. | 326| 332| 33.4] 328 336 31.8) 322 337 330 320 321 337
*i CApr. | 334] 328] 33.5] 342) 345 3340 3340 3320 324) 332 348 343
i May | 33.4| 342| 333 322| 349] 334 339 332 323} 332| 334 349
qun. | 336) 3320 33| 33.4] 33.0) 344 32.8) 332 329] 329 332 344
Rty | 33| 328 3251 332| 326332 324) 324; 323 321 327 339
CAug. | 326 336] 332 326] 322] 332 320 330 33.0] 332§ 1328 336
“sep. | 327) 3340 338] 339] 328| 342] 327 335| 342| 332 32 342
Oct. | 23.2) 352) 342y 342] 340! 349 330; 332l 350] 331 35.2
Nov. [133:5| 352 34.4] 336] 352| 33.4] 30| 336/ 3a4] 328 352
bec. {7 328] 335 335 3us| i32s| 338! 332| 330 338] 334 336
Max. | 339] 3532 344] 342[ 35.3] 349] 33.5] 337( 350] 334 48| 352

Monthly Magimum Temperature
. _ _ . {unit: Celcius degree)
Month | 1956 | 1987 | 1988 [ 1980 [ 1990 | 1991 1992 | 1993 1994 {1995 [ 1995] Min
Tan. | 202] 230; 21.9, 200, 222| 228 22| 22.4] 220 226 220] 200
‘Feb. | 216! 216 2241 220] '226| 228] 220] 220| 21.6| 224] 214 204
Mar. | 224 228] 229l 21.8] 223| 228 230] 220] 227 226] 220} 218
Apr. | 223 229 21.0] 224} 228] 226 229 221 226! 228 227| 210
May | 2050 226| 232| 220 223| 223 ‘22.4] 224] 21.0; 222 221 205
Jun. | 203) 222] 216] 21.6) 210 203 21.6] 220 210} 229 216 203
iy | 1850 21.3) 213] 21.2] 207| 206| 210} 21.6] 186} 218 220] 185
Avg. | 185 199 21.4) 21.2] 218 21.2] 2150 214] 17.4] 21.4) 217 174
Sep. | 200| 206| 212} 219 21.6] 208 21.8] 213} 19.7] 2i.4] 21.6] 19.7
1 oct. | 21.4| 224| 224] 222 2200 214] 225 220] 2120 28/ - | 212
Nov. | 21.8] 2307 229] 220 220} 226| 221} 220; 228 225 - | 218
Dee. | 222) 2200 2107 22.4] 224} 223] 21.7] 222 226; 223 - | 2.9
Min | TI8S] 199] 21.0] 206 20.7] 203[ 21.0; 21.3] 17.4] 204] 214 174

T-1



Table | METEQOROLOGICAL DATA (2/4) (RERATIVE HUMIDITY)

Sation: Jakana, Seokarno-Hata Intemational Airport

Monthly Mean Rerative Huraidity

g1

(unit: %)
Month | 1986 | 1987 1988 [ 19897 1990 | 1991 | 1992 [ 1993 1 1993 [ 1993 [ 1996 | Mean
Jan, 88] 87| 86| 87, 88 8] 88 88 88| - 87 86| &7
Feb. 86| 88 85| 88 87} 89| 88| 87 86| &7 83| &7
Mar. | - 85| 84 85 84 86! 872 87 83 87| 87 83| s
Apr. ss| 84l 84 82 83 87 86| &5 85| 85| so| &4
May 83) 82| 86 86 83 4] 86| 84 82| 84 81 &4
Jon. 8] 81l 83 83 83 93 83 =84 80| 85| 79| 83
Joly 8{ 79 80, 81| 83 g0 8 81| 78 8 70
Avg. | 82 - 76] 81 83 85| 8o, 82 82 75 80| 80| 8I
Sep. 83| 76| 78] 80| 82| 77 83 79 75! 8o sof 79
Oct. 83l 76| 83 79| 80| 77 85| 80| 75, 83| - 80
Nov. ga 77| 81 80| so| 83 s 83 79 85| - 82
Dec. 83 84 85 86| 87| 86 85| 84| 82 84l - 85
Monthly Maximum Rerative Humidity
' ) . (unit: %)
Month ] 1986 [ 1987 | 19881 1989 [ 19501 1991 | 1992 [ 1993 1094 | 1995 | 1996 Meil
Jan, 98| 98 1001 100] 98 99 T 93 9% 98|  98) 98" 100
Feb. 98f 98 98 100, 98 . 98| 98| 98 99 98 .99 100
Mar. | 07 98] 98] 98 99/ 98| 98| osl 93] o8l 99l 99
Apr. 98 98| o8| 9s[ 100, 98| 98| 9si 98l 97} 95| 100
May 98 98/ 98" 99| 98 - 99, .98l 100] 98/ 98} ~ 97| 100
Jun. | 98] 98 99 98] 98l - 98] 98| 98 ‘o8| 9sl o9 9
Tuly 98] 98] 99;° 98] 98! 920 98| 98 .98 o8l 97| 99
Avg. {98 911 98 98] 98 99| 98 .98 97| o1 98 %
Sep. | 100[ 97| 98] 98| 98l o8] 98| .98 - 98] 97| 98| o0
Oct. 98| 91 98] 98} 98| 93 99| o8l e8] 91| - | 9o
Nov. | 98l 971 9o 97f 98] 99l o8| .98l 98] 98| - 99
Dec. 98] 98 98 98] 99, 98 99 97 98 91| . | 99
Max. | 100] 98] 100[ 100] 100} 99] 99| 100] 99 ~ o[ %5f 10|
Monthly Minimum Rerative Humidity
o . o : (unit: %)
Month | 1936 ] 1987 | T988 7 1989 [ 1990 1991 | 1992 | 1693 [ 1594 | 1995 | 1996 [ %in
Yan. 64| 62| 53| 63| 641 65| 67 68! 9 6Bl s 53
Fev. | 56| 62 59 68| 60 65| 59 €2 57 s9] eS| sel.
Mar. 58 58 ss| s8] 63 63 54| s4l 57| s8] 57| s4l
Apr. 601 58 49 48l 52 5ol so 57| s4f sel 49| a8
May |" 57" 490 63] 60| 41| 351 32| si| sy s4l 514
Juno | S350 49 491 53| 49 si| sal o si| ssb ose|l a0
Buly 46 43 470 45| sy 47 S0l sz 39l sol 44| 39
Aug. 42| 421 - s1) - 52| s4)lc 49 so] 49| 36l a9]  as] 26
Sep. ss| 44l 48] 431 sl 41l sst o 400 45| s 4
o<t 55| 46 491 49| 54| 48| s8f 49 a3l 561 - 43
Nov. 53] 40, 50| 52 S| SOl 85| s3b s - s9f - 40
Dec. ss| s3] s1| 61} 62| sof si| sef  s1}  s9| - st
Min 42) 40 a1] M a4 47 S0 4] 3] 4S|4 36
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Table | METEOROLQGICAL DATA {3/4) (PREVAILING WIND)

Station: Jakarta, Seokamo-Hatta International Airport

Monthly Mean Speed of Prevailing Wind
{unit: Knots, 1Knot=1,852m'h)

Month | 1986 [ 1987 | 1988 | 1989 [ 19907 1991 [ 1992 | 1993 1994 1995 | 1996 | Mean
Jan, & 5 a4 4 50 1 5 3 I 6 7 6
Feb. 4 a4 5 6l 5| 7 5 6 7 6 7 6
Mar, 5| 4 5 gl 6 5 st s s; 6 5| s
Apr. 4 . 4 & 1| sl s 5| a4 s/ s 5 s
May 4 5 st s] 6 s .5 4 s sl 5] s
Jun. 44 56 5 si 6 st sl s 5 s
Tuly 4 al 5 6/ 5| 6 .6 si 5 S 5 ]
Aug. 4 4 s s/ 6 6 s 6 . 1 sf -6 s
Sep. al st 6 s e 6 st o5 -s| s 5| s
Oct, al 5] e s 14 6 4 s| 6 5| | s
Nov. 59 51 s 7 6 5 4 s S R | 5
Dec. 4 6 71 s| 6 s 7 6 6 7l - 6
Monthly Maximum Speed of Prevailing Wind

: _ ~ (unit: Knots, 1Knot=1,8520vh)
Month | 1986 [ 1987 | 1988 | 1980 | 1690 | 1991 | 1992 [ 1993 ] 1994 1995 { 1596 | Max
Fan, | 8] 18] 18] 28] 38 4z SO] sS4 &0[ 52| d46f o0
Fev. | 24l 18] 18| 28] - 22| 46| so| s4f 6o} 52| 52 60
Mar. | 24| 16l 28| a2) 32l - sof 34| 44 aap 42f 33 50|
apr. | 16| 18| 22| 38 26 a4) - sof 42 40| s8] 38| 58
May | i8] 20, - 40p 18| 38| 40{ 36 38 46/ 60 52| 60
Tup. fo25) 200 22 28] 200 491 36l 42 400 46 381 49
July 18] 16l 221 260 36| 28] 44) 36l 381 46] 42 46
Aug. | 200 a8l 24 28 40 36] 36| 38| 42] 347 45| 46
Sep. |- 200 18] 24l 241 400 26] 44l 38| 34} 42l a4l 44
ot 200 24) 34 228 a6l 28] 39| 44l 420 44 - 46
Nov. | 280 22| 28) 26| 521 38| 46| 52| 40 S6 - 56
Dec. | 16) 20 34)° 30| - 48 70, 48 56/ SO 46 - 70
Max, [ 28] 24 40 42 52 0] SO 6] 60 60] s2f 70

Dicection of Prevailing Wind

Month | 1986 | 1987 | 1988 ] 1989 | 1990 [ 1991 [ 1992 [ 1993 199411995 | 1996
Jan, |NW-|NW | NW1 N | W | W | N | W [NV W]|N
Feo. | NWNwl w i w [wpsw| N W NV W [NV
Mar, INW|[NW]| W [ W | W | E | NE|! N | W [ W/|NE
Ap. [NE| B | E | W ['NE| W |NE|[SW| N} E |NE
May [ se | s |sw| s {NE| B |[NE| E [ B} N|NE
tun. | EVE|'E {SW{SE| E [NE| E | NE] N | NE
wy | El sl el E|s|E|E|E[N| E|NE
Ave. [NE] B | s | N |NE|E|[ S| E| E|NE|NE
Sep. [INW| B [NE| N | S| E |SW|NE|NE|NE|NE
Oct. | NW | NE | SW | § S {NE| W [NEINE|NE| -
Nov. | w | w | w| w|sw| S| N|W]|NE|SW
Dee. [ NWlswl w (N | W sw]lw ]| w]|w]|Ww]|.-
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Table | METEQROLOGICAL DATA {(#4) (RAIN)

Station: Jakarta, Seokamo-Hatta Internationat Airpornt

Monthly Rainfall

. (unit: mm/month}
Month | 1586 | 1987 [ 1988 [ 198 | 1590 | 1991 | 1992 | 1993 ] 1994 | 1995 | 1996 [ Mean
Jan. | S03] 644 371}  209] 533] 346] 398] 493 392| 403| 33| 422
Feb. { 369 384} 2270 441 124 394] 198 345| 228 328] s46] 239
Mar. | 193] 104 106 155 73] 197| 23550 88| 341 198] 16| 166
Apr. b o16a] . 116; - 73] e8| 106] 243 108) 108 146] 131 172 130
May | 77f 89 276] 208 182f 22f 140] 74! 34 93| 124] 1o

Jun. 23] 13; 67] a1l sal os0] Bp s4; 40 n2f sy s2
July 93f 68 7] s 124l - KL | R usf 74 69
Avg. | 268} - 50i 4 153 10f 14l 60 - 18 36| 79
Sep. | 124} .5 17 64 s - 1 88 36 . 48! 105] 60
Oct. 58 517 98] 35] 35 6| 1w -nt |l 10y - 52| .
Nov. | 114] st} s2f 35| 290 o 131 “102f 102] 244] - 98|
"Dec. | 237p 280) 313§ 284 325 117 27| 177 55| 2s0] - 232
| Total §2,225] - 11,667 1,595] 1,828] - ] 1.930] 1,650/ - T2,047] - [13818

Maximum Daily Rainfall .
: {unit: mny'day)

Month | 1986 | 1987 [ 1958 ] 1989 [ 1990 [ 1991 [ 1992 [ 1993119947 1995 | 1996 | Max

Jan. | V75| as9p 101 56f 83l s 116 101] s8] 77f 86| 189
Feb. | 133 18 a7l M| 36] 98| so| 136 85| sof 107 136
‘Mar. | 110] 35| 43| 40f 200 on| s8] i7] B8S| -44] 42 110
Apr. 46] 4s| 271 asp 27 ss| 48l 2s| dn| c35] ss|  ss
May | s8f ss| s7( 78| se] as| ap| 37| | 39| ss| 8
In | 6] b0| 30; w4 290 24p - u6| 8| 27| a7l 280 w7
iy | 32 21 el 2f 3] - 15 8| - [ 6| 73] (6
Avg. | 77 - 20 2] 43) 0] 67 39| - 18l 1s) gn
Sep. 77 4 7| -sop. . ss| . - B 18] - 22 35 5%
o |26 5| 23) 23l e el s sol 1| 38 - | 50
Nov. | 23] 34 sy 8| wml sy 22p 3y a2 &2 - | 6M
Dec. 79 | 8w ss. -77|. 28] 108 -39 18| . 80| - | (108)
Max | 175](i89)] 101] 8] B3] (98)] 116] 136] .(85)]  BO] (107)] 189

Rainy Days

_ ' (unit: daystmonth)
Month | 1986 1987 | 1988 | 1989 | 1990 [ 1991 [ 1992 ] 1993 | 1994 | 1995 | 1596 | Mean
Jan, 27 R TA 28 25 el 23] 35| 24 te] . 22
Feb. 4] 2| a2l oas] sy | el 14 sl 23] 24 18]
Mar, 83 m| a3l 16l 10f o 10l a4l a2) 19p 23l s
Apr. 120 28 az)ocr2l a3l 8l a3 14 13 w4z
May 4 sl ol )1 4l ol 17 3 9 8| 8
Jon. | 8 2 N7 8 3 7 5i 1 4
wy | o8| 4 20 sl o9 - | a6 - o 3 @©
Aug. o - 9 il i 7 - 3 7N ®
Sep. 12| 2 3l 3 - 6| 6 - el 8
Oct. 3 1| n 7 ] I - 17 7 2 - 7
Nov. | 16l 7l w4l 10l 7l n| a6l b9 9l - | w2 8
Dec. o 180 190 28] af 5| el asp o1z 4 - 16 -
Total | 135[ T 130] 3] wdo] - [ ad] v T W6 - |46
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Table 2 AVERAGE OF MONTHLY MAXIMUM DAILY RAINFALL
Block WEST BLOCK CENTRE 8t OCK EAST BLOCK
Year|Mon| 02026A 020304 02032C 2027 020280  02033C 2026 02078A  02078E
1980] 1 860 700 300 N0 85.0 250 82,0 - 61.0
1980, 2 160 510 45.0 51.0 730 480 740 - 510
1980, 3 110 250 57.0 290 59.0 310 90 - 320
1980 4 310 50.0 88.0 33.0 53.0 52.0 340 So- 24.0
1980 5 430 140 470 350 61.0 300 190 - " 41.0
1980 6 200 500 350 50 6.0 320 150 - 17.0
1980 7 290 48.0 260 100.0 76.0 380 19.0 - 450
1980] 8 700 700 610 490 - 210 500 - 780
1980; - 9 15.0 2.0 410 25.0 - 440 30 - 19.0
1980] 10 400 65.0 400 330 - 600 35.0 - 550
1980] 11 26.0 510 500 32.0 - 121.0 41.0 - 910
1980 12 500 1050 480 610 = 1220 - - 120
_Sub Ave. |_ 474 —_— 519 oo ko428
98] 1 61.0 730 61.0 86.0 17.0 60.0 660 00 1360
19811 2 630 730 310 §0.0 72.0 60.0 560 @ 240 910
1981t 3 40.0 §9.0 54.0 850 780 560 44.0 750 190
1981 4. 470 430 66.0 650 650 35.0 50.0 ‘580 750
to81] 5 280 250 440 240 64.0 300 51.0 2406 - 400
1981 6 100 140 310 -53.0 310 44.0 350 210 310
1981 7 220 320 64.0 480 - 540 . 420 79.0 91.0 51.0
1981| 8 23.0 13.0 40.0 15.0 140 140 25.0 75.0 150
1981 9 550 260 55.0 180 160 400 260 230 380
1981} 10 390 260 310 460 430 610 - 220 390
1981 11 €6.0 400 220 630 - 400 430 - 1160 710
_1981] 12| - 1230 1710] 1220 1070 470] - 2360 1310
_Sub Ave. _ . 508 . - 825 NN 62.7 _
1982] 1 600 850 43.0 490 490 500 520 - 1020 170
1982 2 530 | 510 - 560 420 380 -16.0 105.0 480
1982 3 280 39.0 no 320 - 320 21.0 40. 1720 450
1932 4 15.0 20 320 1o 270 130 100 1050 840
1582 5 - 340 520 130 38.0 13.0 80 - 320
1982] 6] - 42.0 380 - 480 200 67.0 61.0 - 105.0
1982 7 - - 40 ‘6701 . 130 250 10| 1.0 o= D20
19820 8 0.0 . 00 ~o-b 310 20 360 300 - 0.0
1982 9 - - - - 00 0.0 0.0 00 - 00
1982| .10 S 320 - -t o480 0 420 - 80 - 100
1982] 11 00 - -1 30 40 - 40 - 160
19821 12| 340 - -l 630 400 o - - 3o
“SubAve. | 30 @5 _ - | _____ ..M
19830 1 710 - 380 86.0 MO0 600 1720 580 61.0
1983 2 730 - 440 90.0 540 820 380 - 86.0
1983 2 96,0 - - 87.0 820 970 - - 103.0
1983 4 330 = - 530 - 820 290 - - 1280
1983} 5 1120 - 580 41.0 43.0 280]  19.0 86.0 76.0
19831 6 00 -~ . 650 150 210 160 00 0.0 80
1983 7 21.0 200 200 45.0 280 210 230 250 13.0
1983, 8 30 100 60 506 - 20 210 20 1.0 7.0
1933} 9 00 - 00 00 0.0 40 00 - .00
1983} 10 430 300 - - 61.0 - §9.0 - 43.0
1983 18 56.0 130 - Ry Xt - 430 - 24.0
1983] 42| 720 - 410] 470 - 740 480) . 590 630 530
_Sub Ave. |. ....985 .} 453 - ... 455 .
1984] 1 730 61.0 530|480 - 550 820 - -
1984] 2 65.0 - 540 700 - 370 65.0 - -
1984 3 710 50.0 1000 65.0 130 - - - 620
1984 4 - - - 490 - - - - -
1984} 5 55.0 480 1220 800  169.0 93.0 - 700 810
1984 6 - - = - Co- - - - - -
1984] 7 19.0 540 160 180 25.0 130 - - 23.0
1984) 8 930 67.0 320 - 7710 = - - © 7.0
1984 9 - - 710 - 80.0 - - - -
1984 10 330 - - - - - - - -
1984 11 35.0 -~ - - - - - - -
1984] 12 T T - - - o z T
Sub Ave 59.2 635 524
Tot Ave 46.3 48.3 198
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Table 3

MONTHLY MEAN DATILY RAINFALL

Block WEST BLOCK CENTRE BLOCK EAST BLOCK
Yoar|Mon] 02026A  02030H  (2032C 2027  02028D  02033C 2026 02078A  Q2078E
1980, | 237 232 10.0 202 26.2 10.3 249 - 21.0
1980, .2 29.4 31.2 124 18.0 217 196 242 - 180
1980, 3 10 132 83 93 168 123 40 - 106
1980; 4 12.4 255 222 1.1 15.2 95 154 - 9.1
1980 § 19 12.7 15.1 188 280 11.0| 60 - 178
1980; -6 132 186 108 - 30 55 1.7 150 - 87
1980 7 135 340 136 242 338 114 133 - 134
1930! 8 388 214 250 243 - 17.4 T 423 ~ 248
1980; 9 100 245 104 15.2 - 3B0] 18 - 98
1980; 10 363 21.7 14.1 153 - 332 it - 205
1980; 11 110 - 241 158 87 - 860 90 S 216
_1980; 12 172 295 14.1 158 R 1 &¢I - - 236
Sub Ave. ise . o 209 146 .
1981] 1 242 315 16.7 218 232 19.7 16.7 00 319
1981 2 1+.8 228 . 94 108 129 109 123 78 20.4
1985 3 158 29.7 141 21.1 228 116 1.2 19.6 182
1981] 4 266 154 188 23t 214 14 189 221 216
1981] 5 9.2 129 136 83 133 111 138 112 266
198t] 8 2517 10.4 103 130 16.4 163 70 258 230
1981 7 98 134 11.2 88 106 303 192 40.3 121
198t] 8 98 104 104 59 6.0 48 245 418 103
1981] 9 131 106 19.4 8.1 93 105 15 85 162
1985| 10 99 125 101 - 116 154 355 - 16.0 13.3
1981 11 201 115 49 132 1.3 153 - 213 18.1
d98it ¢ . - 323 . 282 247 245 - 230 - ... 510
Sub Ave. 16.1 15.6 1 21.7 -
1982] 1 18.0 19.4 i22 128 158 147 144 299 22.0|
1982 -2 171 242 - 136 6.7 106 195 31.6 188
1982 3 4.1 12.1 109 96 105 83 138 701 115
1982] 4 (74 129 109 ‘53 i4.7 44 52 407 245
iga2{ ' 5 - 163 147 46 0.2 75 50 - 140
16321 6 - 320 - 145] - 208 112 227 16.6 - 51.7
1982] 7 - a5 273 - 00 8.7 10 10 - 20
i982] 8 0.0 0.0 -1 ¢ 310 20 13.7 300 - 0.0
1982 9 - - - - 00 00 i) 0.0 - 00
1982 10 320 - - 245 230 - 80 - . 65
1982] 1 - 00 - - . 30 25 - ' 30 - 58
1982 12| 87 - - 150 89 -+ - - 1164
SubAve. § ‘138 e 113 o . 173 e
1983] i 284 - 123 210 - 193 19.8 364 - 196 250
i983] 2 186 - 115 - 174 180 113 90 - 168
1983 3 295 - - 204 21.1 218 f- - 41,1
i983] 4 188 - - IR 179 125 T - 294
1983 <& 285 - 154 10.4 9.8 19 53 167 202
1983 6 0.0 - 220 85 105 990 00 00 60
1933] . 7 17.0 160 a5 17.0 150 6.7 £ 90 157 56
19831 8 30 100 401 50 " 20 1.0 15 110 50
1983 9 0.0 - - 00 00 0.0 40 00 - 00
1953} 10 181 13.1 - - 135 - 142 - 178
1933] 11 143 .66 - - 136 f - 84 T 103
1833} 12 184 0 - 136] 131 178 4.3 1.2 223 119
“SubAve. | 137 : 1§29 i . 134 ]
19847 1 195  tB4 128] - 148 - 5.1 119 - -
19841 2 236 Cos 119 . 156 S 119 16.5 - S -
1984] 3 218 20.2 158 . 137 184 Sl - - 228
1984; 4 - - -1 125 - L - - -
1934] - 5{ . 209 ¢ 188 198 17 255 26.1 - 215 294
$984] 6 - - e - - - - - -
19841 7 85 180 83 I K 98 1.0 - - 143
1984] 8 313 210 163} - 257 - - - 52
1984] 9 - - 21.2 - 158 - - - -
1984 10 21.7 - - - - - - - -
19841 11 150 - - - - - - - -
e84 v 0 - - A - = - - =
Sub Ave i8.7 16.4 174
Tot Ave. 163 16.3 169




Table 4 MONTHLY AVERAGE OF RAINFALL INTENSITY

Year | Mon Pondok Belung Jakarta-BMG
fhr 3hr Ghr 1hr - 3hr Ehr
1591 JAN 15 30 16 8.2 35 19
fEB 105 4.1 21 19 33 18
MAR 118 82 48 82 44 26
APR 58 22 1 18 36 19
MAY 119 63 35 1.1 04 02
JUN 42 L7 09 : 1.5 05 : 03
JUL 02 01 00 - - -
AUG 02 0.1 0.0 - - -
SEP 55 21 14 - - -
OCT 256 0.9 06 - - -
NOV 14.7 55 29 - - -
DEG 67 28 i4 - - -
“Sub Ave. 18 3.1 1.7 58 26 14
1892 | JAN 18 26 186 96 - 56 3.1
FEB 107 - 42 23 : 146 5.1 2.7
MAR 128 45 23 . - = -
APR © 145 65 as 12 S 34 1.8
MAY 133 49 25 109 5.1 ' 29
JUN .68 23 20 S 25 10 05
JUL : - 84 28 - 15 83 Co 28 15
AUG B ) 47 23 " 140 B9 - 50
SEP - 154 9.7 29 8.7 24 1.2}.
ocT ) 123 44 ‘ 25 o118 - 43 23
NOV 11.3 40 27 88 34 21
_1 bEC 159 62 33l - ==
" “SubAve. | 118 43 25 94 40 23
1993 { JAN 8.1 33 . is| o - R -
FED 10.3 - 42 21 106 42 24
MAR 12 29 1.5 - - -
APR 139 53 2.1 - - -
gl MAY 84 34 18 1.7 41 26
o JUN 54 20 10 63 30 15
JUL 6.4 22 i1 69 3.2 16
AUG 59 24 13 97 4.1 26
SEP 36 1.3 07 54 19 10
OCT €69 . 23 1.3 54 29 1.8
NOV 172 84 358 6.1 30 138
. | .DEG. 68 29 1.3 - = -
TSwbAve, | 83 37 17 18 34 19
1994 JAN -89 34 18 - - -
FEB 136 55 29 - -~ -
MAR 88 | 39 2.t - - -
APR | - 118 . 48 _ 26 88 25 13
MAY . 85 30 15 186 a8 52
JUN - 44 1.7 08 30 13 0.7
JUL - Q0 : 00 00 18 1.1 09
AUG | - 12 04 02 229 12.7 90
SEP . 85 . 28 14 54 20 10
ccT 3.t 10 05 - - -
NOV 108 43 22 - - -
. 1OECY 42 A7 o8l - T T
SwAve. | . &9 23 vAl e T T as a0
1995 { JAN § - © R0 3 21 - ~ -
" | FEB 863 29 1.7 - - : L
MAR 93 35 t8- - - - =
APRL -3 a0 i5 67 39 : 20
MAY 107 39 - 21 28 t2 . 086
JUN - 128 54 .33 129 59 32
JuL 210 39 18 105 - 45 22
AUG - 00 00 60 ‘1.8 06 03
. SEP 295 126 64 50 20 10} -
I ocT 106 4.1 22 LR 39 2ap
ROV 59 24 1.3 1.7 . 35 138
|loec| a9 22 13l - - -
Sub Ava. . 2.7 40 2.1 6.9 3.2 ‘1.7
Totl Ave. 89 35 19 719 36 2.4
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Table 5 MAXIMUM OF RAINFALL INTENSITY (1/15)

. 1991{1/3) : Unit ; {mm/ht)
Pondok Betung | Jakarta-BMG _ Pondok Betung | Jakarta-BMG
Mon DAY lhr Jhr Bhr Thr Ihr Ghijl Mon DAY {hr 3hr 6hr: hr 3hr 6he
JAN 1] 23 13 08 10 05 031 MAR i i
21 86 29 14 2
3 3
4l sz 24 12 4
5] 24 03 04 13 05 03 5 12 04 02
] 08 03 02 288 104 52 [ :
1 89 30 15l 32 1¢ | 7
gl 06 03 03 132 82 32 8 62 21 10
9] 636 235 18] 58 . 21 1.3 8] o1 00 00 ©05 02 Ol
1ol 150 48 - 24] 140 80 43 to] o1 00 00 ' ‘
1l 60 40 24] 25 08 04 i1 99 31 19
12l 1t 04 02 21 10 05 12l o8 03 02
13] 02 0% 01 632 244 13 i3 :
18] 124 18 47 10 08 03 14
15 08 04 02 217 106 53 15 455 342 211
18] 17 - 1. 05 - 18} 380 - 150 133 '
17 56 19 09 54 28 1.5 1] 416 140 700 53 21 1
18] 70 - 26 13- 02  0d oo 18] a9 1.7 10] 09 04 02
9] 174 62 - 3al 19 689 . 25 1.3
20 _ .24 18 05 200 08 04 03 15 05 03
211 06 02 o1 21 2.1 1.7 14
22 10 03 02 22| 374 134 84 :
231 04 00 03] a7 17 09 23 230 103 59|
24y 6.1 21 isl 02 01 O -24] 434 360 196,
25| 183 65 23 25 _ I o8 03 O
26| 01 00 00, 08 03 0% - 28] 114 51 29 01 02 Od
211 03 o1 03 67 02 0l 21 6 23 12
28] 08 04 02 87 50 34 28| 89 30 5 :
200 10 08 04 27 13 13 29 : 08 - 03. 04
30] 63 37 18 125 48 23 30! 219 73 38| 200 113 58
.3l w7 56 28 04 01 oaff o 0. |10 23 12 ,
Sub Ave. i5 30 16 82 35 18] Sub Ave, 118 8.2 48 82 44 26 é‘%
FEB 1| 81 27 14: 33 13 12 APR 1 36 - 15 08 -
ol 53 18 33l 43 16 0§ 2l s4 23 12l 0e 05 03
3 18 10 05 33 20 16 3l 28 10 08| :
4l 358 132 .66 65 35 28 4 _ 14 07 04
5 109 83 34 _ -5 33 14 o1 :
6l 246 83 41| 123 49 25 -6} 47 16 08
7] 124 46 | 23 1 41 14 07 215 98 49
8l 28 17 05 ‘119 45 23 8] ‘o1 00 00 ‘
gl 30 131 66 03 02 0Ol g . o
0 10 23 177 09 05 03 10 f2 04 02 a1 10 05
n 16 07 05 22 09 .05 11 65 | 22 1.1
12 9.0 30 15 12l o4 01 - 0
13 _ 13 _ 60 26 13
t4] 08 02 Ol : ' 14l i 37 19 14 05 03
15] 64 24 12 ' 15} 21 07 05 28 19 i1
6] 21 07 04 105 $2 456 T i8] 26 13 08 10 46 21
17] s6 90. 55 .25 18 08 11 84 23 130 44 19 16
18] 27 14 07 05 04 02 18] 15 11 07 _
19] 58 25 14 100 33 ik ] 05 02 04 10 03 . 02
20] 386 130 65 16 08 - 05 ) - o
24l 48 25 120 o . : 2il 05 02 01} 11 60 30|
22| 84 Q1 01 95 33 24 22| 95 34 17 E
23] 130 43 220 43 . 30 18] 23 - 368 205 105
24 62 27 151 86 . 25 - 15 24| 4rr 11y 920 07 05 02
25] 243 82 41 174 58 28 25] 52 20 10| 38 13 . 07
6] 04 - 02 01 . ‘- ] 4r 18 0B
2711 06 - 02 Q) c 21 :
28 400 133 67 23
29
_ s0] 13 o1 o4 : g
“Sub Ave. | 105 T4l 2319 a3 18!l Sub Ave. 58 22 13 18 a5 19
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Table 5 ' MAXIMUM OF RAINFALL INTENSITY (2/15)
1991(2/3) Unit : {mm/hr)
' Pondok Betung Jakarta-BMG Pondok Betung ' Jakarta-BMG
Mon DAY thr  3hr  Ghr 1hr 3hr  Shdl Mon DAY ihr 3hr 6hr!  1hr 3hr __ 6hr
JAN 1| 159 279 143 1.7 08 03] MAR 1 - - -
2] 192 85 33 2 - - -
3 80 20 10 3 - - -
4 08 03 9.2 4 - - -
5 1.1 04 02 5 - - -
L} 6 - - -
1 0.} 02 o1 1 - - -
8 _ . 8 - ~ -
9 . C 01 0.2 0.1 g - - -
10 323 110 75 ~ 10 - - -
1y Y - - -
12 . : 2 - - -
13 32 18 12 10 03 02 13 - - -
14 i4 - 05 02 14 - - -
15 oo : 15 - - -
16 16 : _ - - -
i7 17 0z 0t 00 - - -
18 18| - ' - - -
19 19 - -
20 20 - -
29 q - - -
22 22] : - - -
.23 23 03 o1 ol - - -
24 24 02 0% 00, - - -
- 25 25 - - =
. 26 26 - - -
217 27 - - -
28 .28t - - -
28 29 - - -
30 30 - - -
_____________ £ 14 U (AU | SNSRI L § [ U Eo S
Sub Ave. | - 115 83 35 i1 . 04 0 SubAve 0.2 0.1 00} - - -
FEB 1 : _ APR 1 - - -
2 2 - - -
. 3 3 - - -
4 4 - - -
5 5 - - -
6 & - - -
7 7 - - -
8 8 - - -
H 9 9 - - -
10 10 - - -
1 1 - - -
12 12 - - -
3| 08 03 o1 3 - - -
{4] 1B 56 - 28 14 - - -
15 03 0.1 0.1 i5 - - -
16 ' 16 - - =
17 08 02 00 15 05 . 03 i7 - - ~
18 1.3 24 12 ! 18 - - -
19 9 - - -
20 29 - - -
21 21 - - -
22 22 - - -
23 23 - - -
24 24 - - -
25 25 - = -
26 26 - - -
21 21 02 01 00 - - -
28 28 - -~ -
29 - - =
30 - - -
Sub Ave. 42 17 _08] 15 05 03] SubAve 02 01 00| - R




Table 5 MAXIMUM OF RAINFALL INTENSITY (3/15)
- 1991(3/3) : Unit : {(mm/hr)
Pondok Belung Jakarta-BMG Pondok Betung | Jakarts-BMG
Mon DAY| thr  3hr  Bhey the  Shr  6ho] Mon DAY thr  3hr__6hr;  thr  3h _ 6hr
SEP 1 - - - NovV T 1 164 55 2B - - -
2 - - - 2 - - -
3 - - - "3 13 04 02 - - -
4 - - 4 03 01 01 - -~ -
5| 108 62 - 3.1 - - 5 308 180 9.9§ - - -
6 : - - - 6 30 (A 06; -~ - -
7 - - - 1 - - -
. B - - 8 34.1 122 6.1 - - -
9 - - - 9 - - -
10 - - - 10 13 06 03 - - -
B k| - - - 11 - - -~
12 - - - 12] 344 143 127 - - -
13] - ‘ - - - A3 19 11 08 - - -
4l o7 02 .ot - - - 4| 224 81 50 - - -
151 - - - 15| 28 o9 _O.SE - - -
‘16 - - - i6 18.7 66 33 - - -
117 - - - 171 82 2.7 14] - - -
18 - = - 18 - - -
19 - - - 19 - - -
20 - - - - 20 - - -
21 - - - 21 25.7 86 43 - - -
22 = - - 22 33 1.1 06 - - =
23 - - - 23] 222 74 38 - - -
- 24 - - - - 24 170 6.1 3.4 - - -
25 52 1.7 08, - - - 25 34 22 1.1 - - -
24 - - - 26 - - -
27 - - - 27l 40 13 o1l - - -
- 28 B S - - - 28] 651 226 13 - - -
29 Po- - = 290 18 06 03] - - -
30 Po- - - 30} 03 o1 01 - - -
Sub Ave. 55 21 14 - - - Sub Ave. 147 55 29, - -
ocT. 1 Q2 R ] 00. - - = QEG . 1] 03 01 iR T - -
e l- - - 2|l 45 24 8| - - -
3 - - - 3 . : - - -
4| - - - 4 04 05 04 - - -
5] - - = 5 12 - 05 03 - - -
6 |- - - 6 08 03 02 - - -
7 [ - - N 108 43 21 - - -
8 - - - 8! . 51 20 190, - - -
g - - - 9l "1t o5 03 - - -
10 - - - 10 169 56 28] - - -
11 - - - 11 - - -
12 - - - 12 194 89 35 -~ - -
13 - - - 13 - - =
14 - - - 14 - - -
15 - - - 15 2z 01 o4 - - -
16 - - - 16 20.1 69 - 35 - - -
¥ - It - 17 - - -
18] - - - i8 03 03 0 - - -
19] . - - i9 04 (1] Q.1 - - -
200 14 05 02 - - - 200 60 28 1A - -
21 62 2.4 16l - - - 21 2.7. 12 - 086 - - -
22 ) - = - 22 o 83 42 - - -
23 - - - - 23 - - -
24 - - - 24" ss 20 10p - - -
25 - - - 25 - - -
26 - - - 26 56 23 . 11 - - -
21 - - - 27 66 28 1.4 - - -
28 - - - 28 19 33 11 - - -
8 - - - 29] 214 11 36 - -
C 30 - - 30 - -
R | Y B, R 1 | . S A
Sub Ave 26 08 0B - - - Sub Ave. 61 28 1a] - = -
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Table § MAXIMUM OF RAINFALL INTENSITY (4/15)
1992(1/3) tnit : (mm/hr)
Pondok Betung | Jekarta-BMG Pondok Batung Jakerta-BMG
Mon DAY thr 3hr Ghr thr 3hr Shil Mon DAY thr 3he Ehr thr 3he Shr
JAH 1] 215 13 31 MAR 1 386 129 65 - - -
2 02 (1R ] LR 2 - - -
3 10 03 02 3 - - -
4 10 03 02 24 13 0.7 4 - - -
5] 235 84 5 - - -
& 6 - - ~
1 50 34 2 7] 485 115 88 - -
8] 265 20 45 8 -
9 8.7 82 26 ] 138 48 24 - - =
10 04 02 01! 200 121 FX 10 16 0.7 04 - -
1y 47 3t 1.1 176 o4 53 11 375 ‘138 14 - - -
12] 1890 62 33] 144 85 4.3 12 16 06 - 03] - - -
13] 234 83 42 80 43 2.1 13 t5 06 031 = - -
14 44 18 08} 258 136 6.8 14 06 02 0.t - - -
151 1.4 08 06 13 Q.7 03 15 120 40 20 - - -
16 : 16 17 i1 08| - - -
7 037 Q1 a1 11 1.2 05 02} - - -
18 18 } ~ - -
i9 . 19 ; - - -
20 115 82 41 20] 3841 130 8.1 - - -
71 68 24 1.2 310 198 w07 21 83 28 14 - - -
S22 55 23 13 h8 38 21 22 138 46 231 - - -
23 54 - 18 09 114 6.7 34 23 4.7 15 08 - - -
24 20 0.7 04 4.7 24 1.6! 24 09 0.3 Q03 - = -
25] 30 - 12 1.1 2.1 1.6 0.8 25 337 11.2 56| - -
- 28 06 03 02 261 03 I o1 - - -
27l . . 27 ~ _ ~
28 ) 28 ’ ) - - -
29 32 04 Q2 06 03 02 : 28| - O3 0.0 00 - - -
30 06 03 - 03 30 09 .03 02 - - -
_____ | | 04 oaoaf. e - [
Sub Ave. 19 28 1.6 a8 56 - 31| Sub Ave. 129 45 23 - - -
FEB 1 06 02 01 APR 1 224 120 84 04 LA |
’ 2 18 09 (U] . e 2 02 03 0D 20 19 1.2
3 82 21 1.4 - : 3| 404 142 14
4 505 180 L | 4 8.1 33 - 19
5 : - Ol 5| 25 08 04
6 _ 1458 50 34 6 :
7 69 .01 04 11 05 - 03 7
8 o 307 104 52 8 . _
aj - 110 48 24 03 01 .01 8 08 04 02§ .
10] - 240 9.7 14| 118 39 [ R 10 '
1 20 07 03 ) - §1 135 35 22
12 22 08 05 B ¥ 218 93 49 13 086 04
i3 33 i1 1233 13 49 .7 10
14 14
15 05 03 02 15 50 11 08
16 _ 16] 247 104 54
17l o0z . 01 00 vl 15 o5 o3
18] 116 38 20 18] 52 1.7 (13}
19 3.2 1.1 05 19 04 01 0.1
20 : 20 102 34 17
21 21 860 - 21 1.4 185 12 a5
22] 252 84 42 22| 313 182 10 '
23 157 65 33 23 151 50 - 25/ 220 120 80
- 24 58 39 21 24| - 400 297 183
25 40 14 08 ) . 25 04 01 (13|
26 124 89 411 33 11 0B 26 156 54 2.7
27y 348 118 581 141 43 - 3 27 45 15 08
28] 115 38 9 23 18 1 28 235 82 42} " 110 1.2 ‘36
383 137 691 291 100 5.4 29 184" 18 63 ’
30 6.1 18 09| - 05 02 a1
Sub Ave. 10.7 42 231 148 21 278 Sub Ave. 145 6.5 a8 12 34 18
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Table §

MAXIMUM OF RAINFALL INTENSITY (5/15)

1992(2/3) Unit : (mm/hr)
Pondok Betung Jakarta-BMG Pondok Betung i Jakarta-BMG
Mon DAYl thr  3hr  Ehrl thr 3hr  6hil Mon DAY thr __ 3hr  Bhre  thr _ 3hr  6Ghr
JAN 1 MAR 1
2 05 02 0.1 2
3 142 78 39 3 05 02 01
4 13 10 35 4 .
) 50 26 13 04 0.1 0.1 5 36 1.2 06
6 35 12 10 6
1 .42 14 07 7 03 Q.1 01
8 : L5 56 32 8
gl 16a. 82 s 8
10 16 © 0% 03t 300 155 89 10]
i} 156 52 231 - 24 09 08 t :
o ¥s 157 086 03 12l 07 02 01 83 23 (]
i3 : 02 ol 0. i3 38 1.3 10
14) 235. 718 9 33 1.2 0.6 14 :
5] 197 56 a3 55 - 50 3 15
-16] 558 186 93! 16
17 01 00 090; 17
18 . i8
19 19
20 20
21 Q.1 00 00 21
22 6¢9 29 18] 12 06 . 03 22
23| 268 104 52 23
24 24
25 ) 25
26 . : 249 118 89 25
271 15 05 04 ' 21
28 : 28 .
29] 420 @ 155 18 : : 29 oo
30| C . 440 167 100 30| 416 139 69
__ w04 02 ot 63 21 wifl - a
Sub Ave. 133 - 48 25 108 541 28] Sub Ava. 84 28 . 15 83 23 1.5
FEB - 1 65 29 1.6 86 - 29 141 APR i - o
2l 33 1.1 06, 03 01 0.i 2
3 08 03 0.1 a2 :
4 ' -4 : 350 150 117
5 04 o1 0d 5] 106 - 36 18 ' o
6 45 15 03 8| e
7 103, 07 .02 01 1|
'8 oz al 00! -8
9 | P
10 238 i.1 05 . -10]
1 10 04 - 02 11
12 : : 12
13] 330 110 85 13|
14 : 14 :
15 93 33 16 15 05 02 o 64 01 -0a
16 a8 18] 216 12 36
17 17
18 18
19 19 o
20] 201 243 82  4d .
2 _ - 21 S : 30 i6 08
22 14 05 02 22 56 . 20 10] 300 203 159
23 - 23] 120 45 .23 . .
24 16 05 :03 24 ' 136 435 3
25 45 15 08 S 25 33z 117 g :
26 13 35 t8 26 g2 - 30 23
27 (27 143 54 a0 :
728 . 28 : 155 65 35
07 02 01 29| 212 39 49
0] o6 02 o1
RN S . 4. 42 1.4 0635 0301 0.1
Sub Ave. 68 23 20, 25 10 05] SubAve 130 4.7 28 140 69 5.0
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Table 5 MAXIMUM OF RAINFALL INTENSITY (6/15)

N 1992(3/3) Unit : {mm/hr)
Pondok Betung Jakarta-BMG '“ Pondok Betung Jakarta-BMG
Mon DAY thr 3hr Shr thr 3he . Ehifl Mon DAY the 3hr Shri 1hr 3hr 6hr
SEP 1 05 02 ol 10.7 36 - i8 § NOV i i 353 145 123
2| 144 7633 as17| 120 50 25 2} 380 143 12
3 22 0733 0367 59 20 10 -3 538 22 I.Zi
4 : 4
5 282 104 55 § ' ' )
§ 89 a3 1 1 ' 6] 21 07 ¢4 :
1 580 190 95 50 1.7 09 | 1 |06 .62 - 01
8] 187 85 42 ' F 8 s 35 18 50 24 12
g : 8] 264 100 85 08 03 03
i0 1.1 04 02 10 2817 100 54 ; :
111 369 123 62y 38 13 06 11 10 04 Q2
12] 107 39 20! - ‘12 45. 15 08
13] o3 o0i 0.1 131 313 104 53
14 : 14 D2 0.1 00
15 15
16 : 16] - 65 22 1.1
17 : i8 08 05 i1 i6 08 05 6.1 22 .
18 08 - 05 03 18 63 2.2 L1 05, 02 o1
19] 1.7 43 21; 02 0.1 00 19 16.1 54 23
20 04 0.1 01 03 02 01 - 20l 360 121 61 268 8% 46
21} 375 164 84 21 11 28 18 06 02 o
22 97 33 16 : 22 08 03 02 16 68 04
23 52 1.7 09 23 35 13 0y 02 a1 00
24 _ o 24 : o
25] 405 142 73 16 08 0.7 25 24 08 04). 06 20 ol
28] 210 90 48 ' o 26 85 30 15
21 03 . 01 0.4 27
28 08 o3 02 28 _
23 : : 29 02 o1, 00, 266 89 45
30 91 - 32 18 30 ' :
Sub Ave. | 150 5.7 29 6.7 24 12 Sub Ave, 13 40 227 88 34 21
ocT 1 32 1.1 Q.1 445 166 83 || DEC. 1 09 03 g2 - - -
2| 312 108 66| 263 95 50 2l e0 .a3 28 - - -
3 515 200 103). 220 88 44 3 57 54 42 - - -
4] 211 7 108 55 : 4 160 . 55 28 - - -
-5 10 03 02 -5 - - =
6 2.1 0.7 04 4.7 20 10 i3 1.3 06 a3 - - -
~I 443 5.7 - 18 02 o1 00. 1 - - -
al 303 105 53] aso . 149 - 15 | 8 - - -
9| 238 90 46! 03 0.1 o1 4 9 . - - -
10y . 05 02 o) 02 01 0.1 10 09 . 03 021 - - -
11 11 1.5 08 X} - - -
12 58 19 10, 117 41 20 12 503 178 88 - - -
13 18 28 13 26 09 05 13 10.7 43 22 - - -
14 05 0.2 ol 03 02 [1A: 14 80 2.1 i6 - - -
13 . 82 . 15| 306 129 6.1 - - -
16 15] 11 09 05 - -
17 Ry - - -
18 440 147 9.7 18 200 6.7 33 - - -
19 0.1 00 00} 09 04 02 19 - = -
20 46 20 10 o 20 . . - - -
2t 08 03 01t 10 04 02 - 211 100 33 1.7 = - -
22 069 © 03 02 22) ' - - -
23 23 - - -
24 18 25 1.3] 05 02 01 24 - _ - ~
25 33 1.1 06 ) : . 251 038 03 01f - - -
26 130 43 22 26f 262 132 66f -
27 08 03 0.2 27 ' - -
28 ) 28 a3 1.7 28 - - -
29] 200 6.7 33l 03 01 (| 29 180 69 300 - - -
30 1] 0.1 o1 30| 1735 266 133} - - -
3t 33 12 08 o 31 . - -
Sub Ave. 12.3 44 25 116 43 23 Sub Ave. 158 6.2 33 - -
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Table 5

MAXIMUM OF RAINFALL INTENSITY (7/15)

. 1993(1/3) Unit : {mm/br)
Pondek Betung Jakarta-BMG Pondok Betung Jakarts-BMG
Mon DAY 1hr Ihr Bhr 1hr ahr  Shil Mon DAY thr dhr Shr thr 3hr Ghr
JAN i 8.7 34 N - - - MAR 1 ot 00 00 - - -
2| 225 98 558 - - - 2 115 38 19 - -
3 12 05 03 - - - 3 - - -
4 02 0.1 0.1 - - - 4 - - -
5] 254 8.7 44, - - - 5 ] - - -
6 - - 6 0.7 04 02t - - -
r] N T % T I B - - H 1w? 31 18 - - -
8 5.1 42 25 - - - 8 - - -
9 23 i3 0 - - - 9 93 i 16 = - -
10 89 4.1 26 - - - 10 - - -
H 02 . 02 0t - - - 1 03 Q2 0% - - -
12 i0 04 02 - - ~ 12 05 02 01 - - -
13 43 1.8 09 - - - 13 1.7 086 03] - -
14 58 19 109 - - - 14 - - -
15 - - - 15 - -
16 . - - - 16 - - -
17{ 176 ° 5% a0 - - - 17 - - -
18 - - - 18 - - -
18l 283 95 41 - - - 19] 71 28 3] - - -
20 160 66 33] - - - 200 188 19 44| - - -
21 - - - 21 - - -
22| o4 02 oaf - - - 21 19 13 o8] - - -
23 12 o8 03l - - - 23] 45 18 09 - - -
24 - - - 24| 203 8 34 - - -
25| 146 57 40 - - - 25 ' - - -
26| 78 38 21l - - - 26| 215 110 58] - - -
21l 12 o8 o4 - - - 27l 11 07 - 04 - - -
28| 61 20 10} - - - .28 - - -
29} 27 14 08} - - - 29] 31 20 12, - - -
s3] 70 271 14 - - - - 30 49 ' 25) - - -
) w3 95 .51 28 - - - 3 i5 .07 04 - - - s
Sub Ave. g1 33 18] - - - Sub Ave. 12 29 15 - - - ‘%
FEB .} 18 06 03 APR 1 146 85 - 43| - - -
28 20 07 03 2l 33 At 08 - - -
3 6.1 23 1.3 3 10 04 02 - - -
4 139 46 23] 505 180 4 - - - -
5| 181 61 30 - 5 - : -
6| 260 8.7 53 149 50 6] 309 105 53 -~ -
7 242 140 100 1.1 05 i 28 12 . 08 - - -
8] 309 141 26 307 N2 gl 15 .26 13 - -
9] 38 14 07 03 01 -9 0g 03 R ¥ -
10 _ 116 39 . 10 -
i1 08 05 03 ‘ : 1 ) - - -
12 99 33 1.1 22 08 05 12 05 02 o1 - = -
13 197 43 22 , 13 - - -
14 05 02 ol 0.7 ¢4 . 02 4] © 06 0.2 o1 - - -
15 : : 5] 06 02 ol - - -
16 16 44 1.5 oI - - -
11 A7 - -
18 i53 10 37 13 04 0.2 18 19 6 0S8t - - -
19 19 2.5 08 04 - - -
20 20] 14 08 o4 - - -
21 219 917 48 85 28 1.4 21 o - - -
22 08 03 [1R] 52 22 12 22t 819 - 344 XA - - -
23 03 01 0.1 115 - 51 48 23 197 66 33 - -
24 24 09 05 3.1 t3 1.2 24y 604 202 102 - -
25 20 0.7 03[ 178 90 45 251 23 o8 o4 - - -
26’ 4.1 23 1.7 28 25 08 04; -~ -
27 14.1 1.0 3.1 27 16 25 13 -
28 23 t8 1 28 25 14 o - - -
29 - -
30] 553 218 105 - §
Sub Ave. 103 42 2.1 106 42 241 Sub Ave. 1398 53 2.1

T-14



Table 5 MAXIMUM OF RAINFALL INTENSITY (8/15)
1993(2/3) ' Unit : {mm/hr}
) Pondok Betung Jakarta-BMG Pondok Betung Jeharta~BMG
Mon DAY thr 3hr ~ Bhr 1hr 3hr 6hril Mon DAY Thr 3hr 6hi! 1hr 3hr Ghr
JAN il %00 207 108, 170 63 3.1 MAR 1
2 93 33 29 2
3 03 o1 4t 3
4 204 68 34 4
5 224 128 83 5 ‘ 85 317 18
6 13 1}:) 04 . 6] 2563 88 44
7] 101 44 22 1l
8 03 02 0.1 04 02 01 8
9 65 22 $.11 153 53 28§ 9
10§ 184 18 39 9.7 32 1. 10] -
11 05 02 01 : "
12 52 1.7 09 - i2
13 04 01 01 13
14 28 10 05 . 14
15 i 15
16 16 )
11 17 53 18 09
i8 18 .
19 19
20 20
21 _ 1.7 05 03l 21 43 19 10
22 33 1.1 08] 180 - 74 43 22
23 23
24} 04 0 (43| 24 59 20 10
S 25| 25 :
26 - 28 .
27 21 05 02 01 .
28 28 o 123 6.2 31
29 29 (1} 00 00
4] 30
3 31 B . ;. al 05 - 02 o1 25 038 04
Sub Ave, 84 34 18] 117 47 2.64 ' Sub Ave. 6.4 22 1.1i 69 3.2 16
FEB - | - _ A APR 3 14 04 _ 02[ 212 108 83
2 : “§1.3 . 43 22 21 258 139 16 .
3] : 300 196 98 03 L )
4. 07 02 0i 05 02 0. 4 69 ° 03 02 339 135 13
5 232 18 39 51 104 -36 18
& ) 6 0.3 Q0 09| 100 sz - 1.1
7 : 20 09 05 HN.Ho 37 18
gl 85 42 24F 34 - 1} 06 8
-9 03 01 0.1 ’ L
10 10 : .
11 11 05 02 1] _
12 12 02 0.1 00
13 08 03 . 02 23 16 ° 1 13] 108 45 23
14 - 14 .
15 25 08 . 04 15 - 52 1.7 09
16 0.1 00 00 23 10 0.5 16
17 48 20 10 16 05 0.3 ‘11
18 70 23 {21 183 62  3d 18] 50 1.7 09 _
19 : : 52 22 .1 19 . 1.2 04 . 02
20 16 05 oy 26 78 29 15 ’
21 o 21 .
22 22
23 23
24 o : 24
251 3z W 05 251 i :
26 - : 26 1.7 06 - 03 05 02 01
2n . 27 09 07 04
28 ) 28| - 07 03 0.2 ) ‘
' 05 02 01 20
30 1.2 04 02
b Ave | T Sa7 20 10 63 30 150 SubAve 59 24 13l e7 41 28
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Table 5 MAXIMUM OF RAINFALL INTENSITY (9/195)
" 1993(3/3) Upit : {mm/br)
Pondok Betung Jakarta-BMG Pondok Betung Jakarta-BMG
Mon DAY 1hr 3hr  6hr 1hr 3hr  Ghrll Mon DAY thr 3hr 8hr 1hr 3hr Ghr
SEP 13 NOV 1 10 43 44
2 ? 10 6.7 34
3 1.3 0433 0217 3
4 : 4 349 118 58
5 5 1.1 08 05
6 6 04 02 01
1 . H 1zo AD 20] 10 03 02
gl 101 35 - 18 8 60 42 21
g 03 0.1 0. 9 §0 33 27
10 ' 10}
11 ; 11 03 0.1 0.1
12 03 ol 01 12
13 13 12 07 03
14 1151 50 25 14 18 28 1.3
15 07 02 0.t _ CI5) 235 108 55
16 : i 168 299 114 12
17 1y 150 55 28| 220 13 31
18 n 18] 1i6 40 20| 80 20 10
19 58 19 09 : 19] 288 118 6.6 _
20 12 24 1.4 - 20 2158 98 49} 60 ar 18
Ca 1.3 26 . 13] 35 12 086 21 10 03 02 20 07 03
L2 41 16 08| 086 = 02 0.1 22| 3371 - 132 66| 45 23 12
23 18 17 0% . 23] - 01 00 00] 44 15 0.7
24| : 24 2195 12 40
25 _ 251 200 13 55| 20 0.7 03
26 - . : - 261 618 220 1O :
21 _ . _ 27
28 ' -~ 28] 304 102 7 5.1
29 08 25 02 29] 9z 33 1.1 60 23 - 12
h 3.1 13- 07 30 62 48 3.1 % :
Sub Ave. 36 . 14 0.7/ 54 1.9 10 | Sub Ave. 12 64 35! 8.1 a0 18
ocT 1 DEG 1] - - 0
2 0.5 0.2 0.3 2 0.7 02z 01 - - -
3 -3 : - - -
4] "4 8.1 47 24 - - -
5 "8 14 05 - 02 .- - -
6 6 , A
? 7 110 37 18] - - i
8 ] - - -
9 9 - - =
10 10 - - -
1! 0.1 00 00 H : - -
12 2] 3% 10 05| - - -
13 0.1 00 00 13 51 1.7 09 - - -
14 02 0.1 00 48 22 12 14 ' - - -
5] 38 13 06] 238 156 100 .18 ‘ ' _ - = -
i6] 218 73 43 ' 1w : - - .
17 17 ' - - -
18 T8 _ - - -
19 : . 88 30 15 19 R - = =
20 20 0.1 04; 1.2 08 - 05 20f - - - ‘
21 - ' S21F - 81 44 - 2 - -
22 : Co22) 130 61 - 38 - - -
rai 02 01 00 C 23 240 81 : - - -
24 .04 02 01 37 16 08 24 85 38 197 - - -
251 116 40 20 : 25 104 5.7 ay - -
26 ' 26 02 01 01 - ~ -
21 21 0.3 o1t 03] - - -
28 28 - - -
28] 185 62 33 29l 18 o7 o4 - - - ﬁ
30 30 94 33 18, - - - -
1 4.3 14 10 R La) a2 10 121‘54 - ==
Sub Ave. 89 23 13) 54 29 18 Sub Ave. 6.6 2.9 1.3} - - -
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Table 5 MAXIMUM OF RAINFALL INTENSITY (10/15)

1904(1/3) Unit ; (mm/hr)
Pondok Betung Jakarta~-8MG Pondok Betung i Jakarta-BMG
Mon DAY thr 3hr Ehr fhr Jhr Ghrl Mon DAY Thr Jhr Ghe Thr 3br Ghr
JAN 1 04 0.1 o1 - - - MAR [1 IR 50 2% - - -
2 135 54 23 - - - 4 9.7 s 29, - -
3] 41 20 10 - - 3 o1 00 00 - - -
4 - - - 4 06 0.2 01 - - -
5] 118 59 30, - - - 5 50 23 12; - - -
[ 35 12 06 - - - 53 25 09 05 - - -
H 1s a9 25 - - - ? 12 04 - 02 - - -
8 80 6.7 48, - - - 8 1.3 04 02 - - -
9] 09 05 03 - - - ol 31 20 13 - - -
10 0.2 ot 00 - C - - 10] 213 83 4Tt - - -
i 02 01 00 - - - 1t 61 ° 35 1.8 - - -
12 - - - 12 05 03 0 - = -
13 - - - 13| 4041 139 10 - - -
14 13.2 5.1 26 - - - 14 38 13 Q.7 - - -
15 16 06 04, - - - 15] 154 5.1 26, - - -
16 25 17° 09; - - - 16 05 02 03] -~ - -
i1 04 02 0.1 - - - 17 - - -
18] 1486 52 21 - = - 18 - - -,
ig 20 01 04 - = - 19 14 05 0.2 - - -
20) 89 23 1.2 - - - . 20 192 - 88 48 - - =
21 a0 - - - - 21 308 103 51 - . - e
22 200 200 126 - - - 22 247 8.2 45 - - -
23 - - - 23] 184 11 73 - - o
24 38 14 10 - .- - 24 1.7 29 20 - - -
25 85 68 s - - - 25 0.7 02 oY - - -
26 17 39 25 - - e 28 25 08 04 - - -
21 100 62 321 - - - L2y : - - -
28 05 0.2 o1 - - - © 281 - 46 17 09 - - -
© 29 i6 - 05 03 - - L= ' 25 227 - 108 56 - - . =
30 o2 0.1 00} - - - 30 - 02 . 0% 00| - .= -
31 190 IA s - - - ]| . = - =
Sub Ave. 69 34 189 - - - Sub Ave. 899 39 21 - - -
FEB 1 88 1 260 - - - APR 1 15 06 03 ’
' 2 : - - - 2 58 .33 16 3.5 23 1.1
3 19 1.8 05 - - - 3 23 08 04 344 122 6.1
o0 4l 290 123 677 - - - 443 08 03 - 02 .
- - - - 5| 16 a9 19 1.6 089 04
8 34 14 07 - - - .6 03 0.1 0.1 01 00 oo
7 - - - 7
8l 489 172 86; - - = 8
s] 81 271 14 ~ - - g9
10] 340 1271 637 - - - . 10 64 - Q1 o1
1) - - - 1
12 . : - - - S V-
13| 134 45 23 - - - 13 04 ot 0.1
-14 -. - = 14 : 129 66 33
15 62 34 20, . - - - 5] 60.F 229 119 06 05 03
16 08 03 (14 - = - 16 83 . 30 1.5 138 66 33
17 - - - 17 0. 00 00; 145 8.1 3.1
18 - - - 18] 158 53 as 08 03 0.1
1g 83 28 i4 - - - 19 135 45 23 20 1.1 06
200 o8 03 02! - - - 200 37 32 1.7
21 - - - 21 247 956 11 16 05 03
22 - - - 22 08 03 ol 12 05 0.2
23 0.2 (18] o0 - - - 23} 602 255 149
- 24 ) - - = 24 .
25| 245 83 42, - - - 25 75 25 13 0.3 03 01
26 55 18 16, - - - 25 47 18 1.0 6T 03 02
27 305 123 - 83 - - - 27 : )
28 96 51  26; - - - 28
- - - 29 :
- - - 30 05 02 02
SubAve. | 136 55 290 - - ="l SubAve | 118 46 281 68 25 13
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Table 5 MAXIMUM OF RAINFALL INTENSITY (11/15)
1694(2/3) Unit : (mm/kr}
Pondok Betung Jakarta-BMG Pondok Betung I Jakarta-BMG
Mon DAY 1hr 3hr Ghr 1hr Ahr 6hrjl Mon DAY thr 3hr Ehr thr 3hr Ehr]
JAN T 1 MAR 1
2 2
3 3
3 4
51 20 7.1 36 5
6l 01 00 OO0l 26 10 05 ]
1 7
8l 07 02 02 295 148 13 8
8] 187 68 34] 35 24 12 ]
10 516 286 152 10
11 85 28 14 11
12 12
13]. 13
14 14
15] 28 10 05 15
16 16
17 17
18 18 04 03 03
19 19)
20 20 22 21 18
29 21
22 22
23 23
- 24 24
25 25
26 26 28 08 o5
.27 27 :
28 28
29 , 29
30 o : 59 22 14 30
313 83 28 i5f : | i
SubAve. |- 85 230 - 15] ‘186 98 52 Sub Ave, 00 00 00] 18 11 09
FEB - 1 ' APR 1 RN 4
2 1 04 02 2 ,
3 . . 3 : _ ‘ .
4 . 56 22 1.1 4 229 1231 8o
5 65 22 - : 5] 12 04 02 o
6 . : 8
.24 o8 04 47 25 14l 7
gl 21 0T 04 : 8
9 05 02 0Ot 8
10 10
1" 11
12 12
13 13
14 14
15 : 15
6] 23 08 04 16
17l 85 . .37 18] 17|
18 . 18
19 R 19
201 A7 19 10 20
21 _ _ 21
22 22
23 23
24 24
25 25
26 .28
7 23]
28 28
.29
30
Sub Ave. 44 17 08, 30 13 07 SubAve 12 04 021 229 327 80
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Table 5 MAXIMUM OF RAINFALL INTENSITY (12/15)
1904(3/3) Unit : (mm/hr)
Pondok Betung ~ Jekerta~BMG Pondok Beltung Jakarlia-BMG
Mon DAY 1hr 3hr G6hei  dhr Jhr ghil Mon DAY Thr Shr Ehr 1hr Shr &hr
SEP ] NOV 1 14 05 02y - - -
2 2 36 i2 0g] - - -
3 3| 116 46 2 - - -
4 4 - - =
5] . 5 - - -
6 ] - -
1 1 - -
8 8 - - -
) g - - -
10 10 = = -
11 05 02 0.1 1 - -
12 12 - - -
13 13 - - -
14 14 - - =
15 15 : - - -
16 16y 12 24 12{ - - -
17 - 04 62 05 - - -
18] 152 53 2.7 18] - 11 04 02 - -
19 : 18] 472 170 85 | - -
200 11 04 02 103 38 19 20 - . i - - -
s ’ 21 171 65 . 33| . - - -
22 22 o - - -
23 23 - - -
24 24 - - -
25 25 35 14 07 - - -
28 26 : - - -
27 ft 27 E - - -
28 28] 18 28 15 - - -
29 29 10 03 02 - - -
20 W 218 144 - 18| - - -
Sub Ave, 85 28 141 54 20 190 Sub Ave, 108 43 22| - - -
ocT ) - - - DEC 1 - - -
: 2 - - - 2 - - -
3 - - - 3 - - -
4 _ _ _ g . B B
5 - . - g - - -
6 - - - ] . - - -
7 - - - 7l 27 18 09 - - -
8 . - - - 3 - - -
g 21 01 04 - - - 9 06 05 02y - - -
10 ’ - - - 10 05 02 01 - - -
11| - - - it C - - -
12 - - - 12 - - -
13 : .- = - 13 - - -
14 s0 20 10] - - - 14 - - -
113 - - - 15 63 2.1 i - - -
16 1.4 05 02, - - - 16 ~ -
17 C= - = V¥ 188 13 g -
18 - - - i8] 12 o4 o2 - - -
19 - - 19 -
20 - - - S0 - - -
21 - - - 21 13 03 02l - - -
22 - - - 221 i - - -
23 - - - 23 - - -
24 - 24 - - -
25 - - - 25 - - -
26 - - 26 - - -
21 - - 27
28 e $t0 05 - - - 28
29 - - - 29 . = - -
30 - - 30/ 29 1.¢° 05 - -
s T il | . B Il
Sub Ave. LA 10 05, - - - Sub Ave. 42 1] 09 - -
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TableS - MAXIMUM OF RAINFALL INTENSITY (13/15)

19985(1/3) o __Uni : (mm/he)
Pondok Betung Jakarta-BMG Pondok Betung Jakarta-BMG
Mon DAY {hr 3hr Shr thr 3he 6hnl Mon DAY thr 3hr Ghr 1hr 3hr Ghr
JAN 1 [i}] [(]1] 00| - - - MAR 1| - - -

2 - - 2| 349 118 58] - -~

3 - - 3 08 03 01y - -

4 - - - 4] 128 4% 25) -~ - -

5 : - - 5 Q.7 02 a1 - - -
B 24 09 058 - - 6 8¢ 30 18] - - -
.7 24 1.1 10 -~ - - ? - -

8 - - - 8 06 02 o1 = -

9 : - - g - - -

10 13 - 07 05 - - 10 40 i3 0t - - -
1 0.4 ol Q1 - - - 11 165 55 28 -
i2| 238 129 99| - - - 12y 112 a? 19 - -
13 0.7 05 03 - - - i3 60 2.1 i0 - - -
14 - - 4] 15 63 33| - - -
15 54 20 o0, - - - 15 04 01 01 - - -
16 . 25 - - - i6 165 6.2 32 - - -
11 68 38 - - = 17 02 0 ol - - -
18] 282 - 110 65 - - - 18 03 0.1 o1 - - -
18 06 0.3 LA - - - 19 ) ~ - -
20 40 19 08 - - - 20 0.1 110] o] - - -
2t 58 KR 25 - - - 21 09 03 02 - - -

S22 13 04 02 - - - 22 as 18 13 - - =
23 i - - - 23 05 03 02 - - -

- 24 28 09 - 05 - - - 24 02 0.1 00 - - -
25] 283 a1 46! - - - 25 15 2.7 1.3 - - -
26 15 39 20 - -~ - 26 542 227 14 - - -
211 o3 o1 01| - - - 211 40 15 o8] - - -
-28 38 1.3 06 - - - 28 . - - -
29 1.7 07 03 - - - 29] 280 9.4 41 - - -
30 172 IR 1 - - = 4 - -
31| 288 144 72 - - -0 & - - -

Sub Ave. 80 37 21 - - - Sub Ave. - 93 35 18 - - -
FEB 1 56 28 14 I - - - APR { 95 .3.2 16 295 150 15

2 13 0.7 04: - - - o -2 1.1 04 02

af 11 a7 oesl - - - 3 :

4 0.1 0.0 00; - - - .4 123 49 25 :

‘5] 10§ 49 21 - - - 5 70 30 15 08 03 0.2

8l : - - (] .20 13 07

H 205 68 34 - - 1 10.0 33 [ ) I

8 60 24 22| - - - 8 . .

g 145 55 53 - - - L} 12 04 02 20 01 03

10 06 02 0Ot - - - 10 : i

1 04 0.1 0.1 - - - 11

12 i8.1 104 52 - - - i2 02 (1K1 20 05 ‘02 - 0%

13] 228 113 65 - - - 13 :

i4 03 01 0.1 - - - 11 03 0.1 0.1 2.7 10 05

15 03 Q.1 01 - - - 15 {19 40 20 '

16 03 LI 8] 01 - - - 16 :

17 - - - 17 283 235  Ha

18 = - - 18] 235 86 . 43 _

9 - - 19 06 04 02 48 22 - 14

20 - - 20 160 66 33 64 21 1.1

21f . - - - ap : 25 15 08

22 - - - .22 130 43 22 :

23 - - - 23 )

24 o1 00 0ol - - 24 04 02 01

25 - - - 29 )

26 5 18 09 - - - 26

27 : - - 27l : o

28 02 01.. 00 - - 28 02 0.4 00

- - 29 -
-~ - - 30| 150 . 50 25 10 05 62

SubAve. | (63 28 17 - 2T 1 b Ave, 81 30 15 61 39 20
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Table 5

MAXIMUM OF RAINFALL INTENSITY (14/15)

1985(2/3) Unit ; (mm/hr)
Pondok Betung Jakarta-8MG ’ﬂ Pondok Betung ] Jakarta-8MG
Men DAY] thr  3hr  6hel thr  3hr - Bhl Mon DAY} thr  8hr  6hri  thr  3hr  6hr
JANT i 285 95 48] 85 33 13| MAR 1
2l 41 28 14 21 14 0 2
3f 12 08 04 10 05 O 3
4 82 39 2 4 15 05 03
s| 122 41 21 5] 17 08 03l 248 94 47
6 1.1 04 02 6] 04 01 Q1
1 T 02 61 00
8 69 03 02 8l 65 23 12| 135 83 42
9] 28 10 .05 8} 07 02 01
to] 104 35 .11 43 14 07 10 : 292 - 1001 51
1] 230 17 42 11
12 _ 05 02 o.s‘J 12|l 13 -o05 03] 07 04 03
131 215 97 48/ 40 13 07 13| 265 90 45 :
14| 130 43 . 22 14
15 : 15
i6 16
i7 17
18] 37 15 03 18 :
19 183 62 . 41 19 128 85. 33
200 11 Cc4 02 12 05 OA 20l 300 (67 84 08 03 . 0l
211 80 21 18 21l 45 15 08
22 e 28 039 08 22
231 88 33 17 T2
24 ' 24
25 25
26 26
21 27
28 28
29 29
30] : _ , ' a0
31] 11 04 021 03 01 01 11 ‘ .
StbAve. | 107 - 39 21{ 28 12 06| SubAve. 104 39 19 105 45 22
FEB & If 15 . 25 13| , APR 1 :
21 02 01 00 2 18 06 03
3 3
q 4
-5 5
6 ¢
I 52 17 09 7
8] 87 60 30 3
8| 210 21 485 -9
10 : . 10]
" : ERTIE
12 35 12 08 229 121 61 © 12
13 13
14 4
15 15
18 o . 18
4 75 45 237 387 144 8§ BT
18| 700 292 154] 14y 51 2.;H 18
19] 25 14 07 45 21 1 19
20] 60 30 2 R _ 20
21 15 09 o8 2
22 o _ 165 ° 108 54 22
23] 394 149 ' 144 ' 23
24 : 24
5 25
.28 o ]
27 34 19 1z .21
281 27 14 03 06 04 02 28
08 062 @2 29
£ 10 08 30
SubAve. | 128 54 331 129 58 32 SubAve 00 00 00, 18 06 03
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Table 5

MAXIMUM OF RAINFALL INTENSITY (15/15)

1895(3/3) Upit : (mm/hr)
Pondok Betung Jakarta-BMG Pondok Betung - Jakerta-BMG
Mon DAY fhr  3hr  Ghr Thr_ 3hr  &hil Mon DAY] 1hr  3hr 6br 1hr 3hr.  6hr
SEP 1 NOV 1 20 0.7 04
? 2 5 05 03
3 3 15 06 03
4 02 0.1 01 4 85 43 2.1
5 45 1.6 08 ) 5.4 18 09
& 6
H 458 162 al 1
8 8 40 20 10
8] 107 36 19 -9 08 03 02
10 ' 18 07 03 B 1 38 18 09! 19 06 03
i 11| 406 148 78/ 165 60 31
12 12]. 58 25 13| 285 48 17
13 13| 280 107 55
14 i4 29 47 24
15 15| 100 39 20 _
16 16 0.1 0.1 00; 34 1.5 10
17 17 09 03 02} 31 11 0.1
18 18 65 25 1.3 :
19 13 280 103 5.1
20 20 18 68 - 04 .
o2l 21
22 22 08 03 02 08 03 02
.23 : ) 23 a7 1.3 o7 ol 00 00
24 o i22 46 23 24 24 1.5 - 06] 48 4.1 22
"25- 700 341 174] 32 1.3 05 25 13 57 g 04 01 - 09
28 1 35 ‘20 10 26| - 64 22 1| 28 15 - 08
27| 610 286 153 : 27 a6 . 18] 58 33 1.7
28] 311 125 63} 45 19 09 28 i1 04 0z 04 03z .1
2% : ' 29 1.7 037 04
.30 68 23 12 20 04 0.1 1]]
Sub Ave. 295 126 64! 50 20 10 || Sub Ave. 59 24 i3 17 35 £8_ |
OCT 1 10 03 0.2 DEC 1 08 05 02 - - -
2 . ‘ 2 0.6 02 o1 - - -
"3 74 21 13 3 0.5 02 18] - - -
4 20 0.7 03 18 10 05 4 0.2 0.1 00| - -
5] 180 63 32 : : 5 . - - -
8 6 = - -~
1 16 25 I.Gi 1 59 20 o - - -
-8 01 00 00 - 8 45 22 13 - - -
g 112 43 22 9 65 29 151 - - -
10 58 21 10/ 175 108 73 10 50 1.7 08 <= - -
11} 288 146 100, " 02 o1 o - - -~
12 12 +1 06 03] - - -
i3 13} 360 110 106} - - -
14 14 84 38 2.4 - - -
15 02 01 ¢ : 15]- 15 098 04] - - -
16 85 28 14, 0.7 0.2 01 16 - -
. 55 18 09 ' 11 - -
18] 159 53 27 _ " 18 35 7 08| - - -
19 ' £ 19 - ~ - -
20 210 10 35 C 20 : - - -
21 27 09 0§ 21 16 © 05 03] - - -
22 0.7 02 0.4 22 . : - - -
23} 315 128 65 : 23 T _ - < -
24 214 - 140 10 24 20 a7 03 - - -
25 a3 06 Do 25 . - - -
26; 458 174 87 L 26 - - -
27 : : 21 - - -
28 18 06 03 28 - - -
29 35 1.2 08 29 -
30 03 a.1 0.1 30 - -
.3 14 05 03] 38 13 o1 3 e
Sub Ave 108 41 22| 81 25 21 Sub Ave 49 22 13 - - -
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Table 6 DURATION PRERIOD HAVING DAILY RAINFALL MORE THAN 50 MM/DAY
,,,,,,,, o {dJokarta-BMG) . (Pondok Betung) = _
« v )
Year | Month | Day °°3:;3:§”s Daity Rainfall | Month | Day c"g::i‘;j”f Daily Rainfal
{hr) {mm/day) - {br) {mm/day)
1991 Jan 13 6 8.6 Jan’ 9 7 96,6
Feb - - - Feb - - -
Mar 15 B 1386 Mar 24 8 118.3
- Apr 23 4 63.0 Apr 24 1 55.4
May - - - May M 5 860
Jun - - - Jun - - -
Jul - - - Jul - - -
Aug - - - Aug - - -
Sep - = - Sep - - -
Oct - - - Oct - - -
Nov - - - Nov 28 4 62.7
2] _Dec - - - Des | - b T S
1992 Jan 21 6 655 Jan | - - -
-Feb 28 4 60.0 Feb 21 2 520
"~ Mar - e - Mar L7 3 525
Apr - - Co- Apr 24 g 128.9
 May 10 58.7 May’ 16 2 558
Jun - - - Jun -7 3 620
Jul - - - < Jud - - -
o Aug 4 3 70.0 Aug 25 7 814
Sep - o= - Sep 7 3 56.9
Qct 18 2 58.4 Oct 3 6 51.0
Nov - - - Nov 9 2. 51.9
,,,,,,,, - Dee _4 B 14.4 JDee 4 30 | A 1797
1993 Jan - - - Jan - - ~
Feb - - Feb 8 6 888
Mar . - - - Mar - - -
Apr - - - Apr 30 3 63.2
May . & 6 53.7 May LN 6 634
“Jun 3 3 588 Jun - - -
Jul - - - “Jul - - -
Aug i -9 520 - Aug 2 502
Sep - - - Sep - - -
Oct 15 - 4 599 Oect - - -
Nov - - - Nov 26 5 66.0
SRR B 1S T =y _Deec | - | .= T
1994 Jan - - - Jan 22 5 ‘836
Feb - - - Feb 8 3 516
Mar - - - Mar - - -
Apr - - - Apr 23 7 852
May 10 5 895 May - - -
Jun - - - Jun - - -
Jul - - - Jul - -
Aug 6 542 Aug = - -
Sep - - - Sep - -
Oct - - - Qct - - -
Nov - - ~ - Nov 30 5 609
I "N T R R _Deo |- - -
C 1995 Jan - - - - Jan i2. 9 75.1
Feb - - - Feb - - -
Mar - - - Mar 26 3 68.1
Apr 1?7 4 665 Apr - - -
May - - - May - - -
Jun 17 3 75.7 Jun 18 6 125.3
Jul - - - Jul 20 4 - 506
Aug - ~ - Aug - - -
Sep - - - Sep 25 4 1042
Oct - - - Oct 11 i 69.0
Nov - - - Nov - - -
Dec - T - Dec 13 ? 919
Max, 80 138.6 Max. 90 128.9
Ave, 50 699 Ave, 51 7130
Min, 20 520 Min, 1.0 51.6
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1 Introduction

The survey works include longitudinal profile survey and cross section survey with
an interval of 100 for the propose drainage channel alignment in the Cengkareng west
and Meruya areas These survey works were execuled by local survey contractof. PT.Atlas
Deltasatya, under the supervision of the JICA Study Team from September 24, 1996 tothe -
end of November 1996.

Prior to the substantial survey works, the check levelling Suwey for the existing
bench marks in and around the project areas was carried out based on the bench marks
which have not been affected by land subsidence. In addition, the relationship of elevation
between TTG and PP sysléms was examined and it was clarified that elevation of the bench
marks for PP systen: is 1m higher than that of TTG system. -

2 . Collection of Data

2.1 ' Data'Collectcd

The collected exisling data necessary for-this topographic survey work are as
follows: - '

(a) Topographic nlapé at a scate of 1:5,000 |

- Project title : The Study for the Comprehiensive River
_ Water Management Plan in Jabotabek
.- Copyright - : JICA / Ministry of Public Works
- Date prepared v Janvary 1996

- Collected sheets : 20 sheets (copy) .

- (b) Topographic maps at a scale of 1: 25 000

- Copyright : BAKOSURTANAL (Badan Koordinasi
' Survey dan Pemetaan National),
_ . A * National Mapping Agencies
- Date pr’eparéd 2 1990

- Collected shects | : 4sheets (copy)
{c) Map symbolsfapplications of the Mmlslry of Public Works
- Applied map scale : 1:500 to 1:5,000
{d) Descriptions/record of TTG (Tanda Tinggi Geodesi) Bench Marks
- Copyright : BAKOSURTANAL(National Mapping



Agencics)

- Survey date : 1981/1982
(e) Descriptions/record of PP's(Peil Priok) Bench Marks in DK Jakarta
- Copyright : Dinas Pemetaan dan Pengukuran Tanah
- Date of publication B 1995
-Surveydate : 1978/1982, 1994, 1993

{fy Final repon of levelling work in Jakarta (Proyek Perencanaan Sarana Drainage Kota
~ Evaluasi dan Rehabilitasi Kelinggian Titik Tetap di Wilayah DKI Jakarta)

- Copyright ' : Dinas Pekerjaan Umum (DKI Jakarta)
- Date of publication St 199371994
- Survey date B 1993
(g) Re'pon on ground level subsidence analysis
- Copyright . =~ : katan Suiveyor Indonesia (Indonesian
' Surveyor Association)
- Date of issue o 1990 (VOL.8 No.1)

(b) Repott on the operation and maintenance of tidal stations (Reporan Kegiatan _
- Pengoperasian dan Pemeliharaan Stasiun Pasang Surut , Tahun Anggam 1995/1996)

. - Copyright : BAKOSURTANAL (National Mapping ‘
o _ Agencies) - _ . @
. Date of issue - D 1996 ' i
(i) Reports related to the Study on Comprehensive River Water Management Plan in
© Jabotabek (JICA) ' | o

2.2 Other Data
The data relate to the survey work are shown below:

(2} Topographic maps at a scate of 1:1 000

- Copyright ' -+ Dinas Pemetaandan Pengukuran Tanah
_ ' (Mapping and Land Surveying Office)
- Date preparc:d | 1 199571996 currently bngoing' mapping
- -works -

(b) Aerial pholos at a scale of 1:5,000

- Copyrigh - K Dinas Pemetaan dan Penguuran Tanah
- Date taken f 0 19%

3 . Survey Datum and Work Volume
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3.1 Survey Datum

‘The survey datum used was based on the following Indonesian standards:

() Horizontal coordinates system
- Projection
- Scale factor
- Ellipsoid

(b) Vertical system

(©) rMap symbols and legend

32 Scopeof Survey Works

Universal Transverse Mercator (UTM}
Zone 48 on UTM Grid

0. 9996 on Central Mendlan 105 East
Bessel 1841

Mean Sea Level (MSL) based on the Tanda
Tinggi Geodesi'(TTG)

Standard of the Ministty of Public Works

The scope of the survey works is as follows:

(a) Levelling

- Length of levelling routes

-'Reference bench marks

T -Approx.lZSkm

3 points -

- RecoveradVestablished bench marks:89 points

(b) Horizontal positioning
- Reference GPS points
- - New GPS points
{¢) Longitidinal profile survey:
- Cengkareng area
- Memyaarea
Total
{d) Cross section survey
- Cengkareng west area -
- Meruya area
' T_olzi!
(¢) ‘Topographic mapping
- Cengkarenig west area
- Meruya aréa
Total

-5 points
- 21 points

38.5km
2.6km
41.1km

357 sections

- 38 sections

395 sections

© 1,377,000 m?
- 55,000 m?
1,432,000 m?



4 Levelling Works
4.1 - Preliminary Levelling

Preliminary levelling was conducled using digital levelling instruments (Leica NA- -
3000) after the field reconnaissance for existing bench marks and newly established bench
marks. Preliminary levelling works were carried out to attain the following purposes:

(@  To select the bench marks that have not been influenced by land subsidence or other
“damage and have a Suf ficient accuracy for substantial levelling works,
(b) To check the relativé accuracy of the TYG (MSL) and PP (LLW) existing bench
-~ mark systems and,
(¢)  To link the elevation to the new bench marks, the cross section posts and the
necessary exnslmg structures.

4,2 Seclection of Bench Marks with High Accuracy

* In order to select the bench marks which have not been affected by land subSidence
and have a suf ficient accuracy for check 1cvellmg works, check levelling survey was carried
out on the route between TTG.281 and TTG.177 which wére located in the southem pait of
the international airport for TT(.281 and at about 23 km south-east of the project area for
TTG.177. The existing bench marks have been provided on the line connecting the bench
marks, TPG.281 and TTG.177 as shown in Fig 1. The check levelling for these bench
marks was performed and the differences of the elevations between the neighbouring bench
marks were compared with that for the elevations of the existing bench marks as shown
below:




%

Bench Mark  Length Relative Height(m) Emor  Differential accuracy

{m) TTG, DH Checked DH  (mm) {errorflength)
TTG.281 _
TTG.280 1.7 2162 2163 i 141,700,000
TTGAM 38 28.169 28.281 112 - 1/339,000-
TTG.280 - . . : .
TTG.279 2.1 1.327 1127 200 1/11,000
" TTG.278 1.8 5764 6243 419 144,000
TTG276 33 -1399  -1.687 288 . 1/11,000
" TTG.275 1.9 -1.734 -1.635 99 1719,000 -
CTTG271 5.1 1525 -1.354 171 L 1430,000
TTG.270A | 0914 1.28 366 13,000
TTG.260 34 0683 -0.896 213 | 1/16,000

Above table indicates that the relative height between TTG relative height and
relative height by check survey in this time is Imm between TTG.281 and TTG.280

‘and 112mm between TTG.280 and TTG.177, while a targe errors occur in other seven
‘existing bench marks. Considering these results, elevation of TTG bench marks, 281,

280 and 177 shows the correct values . Thus, it was determined to apply the elevation
of these beiich marks for check levelling for other bench marks. The elevation and
survey date for these jhrée bench marks are as follows: '

Bench Mafk_ " Elevation{m) _Survey'Period
TTG.281 C14331 19811982
- TTG.280(NWP.514) . 11.969 198171982
TTG.177T(HWP.60) 40.138 ~ 1981/1982
Note: NWP( Nauwkeurigheinds Waterpasing Punt) is old code name used by

" the Dutch.

Amon.g these bench marks, TTG.177 was used for grdnnd level subsidence
analysis carried out in 1990.

43 Comparison of Elevation of the TTG and PP Systems

“There are two different elevation systemis used in Jakarta: the TTG (MSL)
system used by the BAKOSURTANAL, and the PP system (LLW) _u'sed by the DKI
Jakarta and other governmental authorities. To verify the correlation of these systems,
the check levelling was carried out between existing bench marks TTG.177 and
PP.407 which is located at about 6km south-west of TTG.177 and it has been reported



that the this bench mark is located at the geologically most slable place in south
- Jakarta. Result of the check levelling is as follows:

Bench Mark TTG Elevation PP Relative
G.EL*(1) C.EL*(2) Elevation Height
TrG.171 40.138 - 41.141 1.003

-~ PP.407 - . 58.453 59.428 0.975

"Note *_(l) Elevation by BAKOSURTANAL in 1981/1982
#(2) Elevation surveyed in this study in Oct.1996
' #(3) Elevation by DINAS PENGAIRAN TANAH since 1978/1982

. The above table shows that the relative height between TTG.177 and PP.407
surveyed in this time is almost same as that for the past survey result and clevat:on of the
bench mark for PP system is lm hlgher than that of TTG systent.

4.4 Eslablished Benéh Marks with Accurate Elevation

Based on the ‘elevation of the selected three TTG bench marks, elevation of _thé

foilowing existing and newly established bench marks were measured. For revision of the

elevation of the bench marks, the cx}stmg mark of TTG, PP, DKI, DTK, BM, PB, CF and
others were used.

Newly cstablished bench marks : 25 points

Existing bench marks: 64 points
Total o 89 points

The location map of these beneh marks is given in Flg 2 and revised elevations of
the exlslmg bench marks are shown in Table 1.

45  Accuracy and Adjuslmenf of Levelling Results

The applied limit for the measurement of levelling accuﬁaoy is 10mmy/ L (L =km).
The error of the loop levelling routes and/or error of the round rip routes were estimated
within this limit. The preliminary levelling results were adjusted using the following:

- Software: - STAR* LEV Least Squares Level Network Adjustment
- - Copyright: Starplus Software Inc.

2-6
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5 Horizontal Positioning Suivey

"The horizonta! positioning works for the surveyed cross section points were carried

“out for the combined use of the GPS (Global Positioning System) receivers and the useful

total station systems for the positioning of cross section posts and for topographic mapping.

The five (5) existing GPS poinis established for the topographic mapping works for
the Comprehensive River Water Management Project in Jabotabek in 1995 were used as

reference points.

Differential positioning was carried out using three (3) GPS receivers (Trimble 4000
SE). The softwares used for GPS computation were "GPSurvey" and "Frinmet" by the
American company Trimble Navigation Inc. The survey instrument, Leica TC600 (from’

-Switzerland) was used. The software used was '"Wescom Digital Topo Mapping" from

Australia,

* The calculated coordinates(N-E) of the reference. GPS pomts and the estabhshed

'GPS poinis are shown in Table 2.

6  Longitudinal Proﬁlé Survey |
The longitudinal profile survey was carried out by direct levelling from bench marks.

“The survey lines at the river mouth at Kamal and Tanjungan in Cengkareng west
drainage channels were extended from approximately 1.75km -2.0km, from the river

“mouth to the offshore area.

Singlcl positioning was carried out for the proposed survey lines using the portable
GPS device, Garmin GPS 100, Wthh Tecords geographlcal coordinates {lat.-long.) at an
m(erval of 250m '

"The longitudinal profiles were prepared according to the following scale:

- Horizontal scale l:_l,OOO
- Vertical scale : 1:200



The length of the longitudinal profiles are as follows:

Channels Drainage Code Length
' (km)
(Cengkareng west area) ]
-Kamal KM,KE,KH-C*KM-C#* KC-C* KS$ 13.8
-Tanjungan TM™M,TB,TS 6
-New drainage NM,NA 3.6
- -Gede/Bor - GM,GA ,GM-C?* 44
-Saluran Cengkareng CM 4.3
-Pedengkelan PM-C*,PA-C#* PB-C*,PC-C# 6.4
(Meruya arca) _ :
-Meruya MM,MA o 2.6
. 41.1

Note: * These drainage are the check survey routes.

The Location map of longitudinal profile and cross section survey is shown in Fig 3.

7 Cross Section Survey

~Based on the cross section pdsts,'cross section surveys were conducted at an interval
of approximately .100m along the proposed drainage channels and at an interval of
_approximately 200m for the drainage channels in private owned area for check survey.

The width and mmmber of cross sections were determined as follows, based on the
plan of the drainage channels and topographic conditions along the drainage channels.

Ly
lg.jrg



Channel Drainage Code Number Width{m)
a) Cengkareng west area

=

-Kamal KM . 62 100,70,50

KE ' 34 50
KH-C 12 10
KM-C S - 28
KC-C 9 28

-Tanjungan - T™M ' 37 100,50
' ™ o 18 80
-New channel - GM - 17 50
" NA 12 50
-Gede/Bor - GM 17 S0
GA 13 50
. . GM-C 20

-Saluran Cengkareng ~ CM st IOO 50
-Pedengkelan PM-C . 16 25
- PAC 12 .25
PB-C 9 25
_ "PC-C 5 - 25

b) Meruya area S : o

-Meruya MM 30 30,20
' MA -8 . 20

Total _ _ - 395
The cross section drawings were prepared according to the following scale:

- Horizontal scale @ 1:100
:Vettical scale @ 1:100

 The location map of longitudinal profile and cross section siuvcy is shown in Fig 3.
8 Topographic Mapping
The lopogmphxc maps for the proposed drainage routes were prepared by conducting
- ground sutveys using total station systems, the offset method based on the cross section
posts, and in combmauon with the supplemental survey usmg exlstmg topographic maps.
The proposed drainage routes were mapped and the number of sheets used is 37 sheets in
total. The index of topographic maps is shown in Fig.4 .

The drawing specif_ications for the toﬁographic maps were as follows:

& - Mapping scale ' 1 111,000



- Interval of contour line

Main contour ©t 1.0m
Supplemental contour @ 0.5m
- Map symbols and others : The map symbols and legends used were
' based on the cartographic standards of the
Ministry of Public Works |

2 Finat Results

The fina! results of the topographic survey received after the inspection of the
Contractor were in accordance with the contract agreement. '

1) Longitudinal profile survey

- Longitudinal profiles - _  1Iset
- Duplicate of longitudinal profile : - Iset
- Biue prints : 3 sets
- Calculation sheets 1 set
- Description of bench marks and control points 1 set P
- Location map of bench mark and control points 1 set 22
- Measuring sheets | 1 set
- 3.5" floppy disk of longitudinal profiles | set
2} Cross section survey |
- Cross sections I set
- Duplicate of cross sections | sct
~Blue prints 3 sets
- Calculation sheets I set
- Location map of cross section posts | set
- Measuring sheets I set
- 3.5" floppy disk of cross sections . 1 set
3} Topographic mapping '
- Topographic map sheets _ 1 set
- Duplicfue of topdgfaphic map sheets | set
- Blue prints ' - 3sets
- Field data S _ S | set
4) Weekly progress report . lcopy
5) Final survey report | ' 5 copies g{

2-10
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Table 1 ~ELEVATION OF BENCH MARKS (1/2)

Bench Mark No. _____Elevation {(m} Remarks
TTG.281 14.131 Reference point
TTG.280(NWP.514) 11.969 Reference point
TTG.177(NWP.60) 40.138 Reference point
TTG279 13.090 Rocovered point
TT1G.278 6841 - | Recovered point
TTG.276 5.144 -Recovered point
TTG.275(PP.743) 3,503 Recovered point
TTG.271(PB.012) 5 2.137 Recovered point
TTG.270A . 3414 ‘ Recovered point
TTG.260{PP 809) - : 2.507 Recovered point
PP.101A _ 1.348 Recovered point
PP.103A ' B 0932 .| Recovered point
PP.IOTA . 0.772 ‘| Recoveied point
PP.1088B o - 11.566 Recovered point
PP.108A ' _ 1124 | Recovered point
PP.1110B 5.368 Recovered point
PP.1114B ' - 2.910 Recovered point
PP.1271B . 2342 Recovered point
PP.1299B : 3.014 Recovered point
PP.1302B _ _ 3345 Recovered point
PP.316 o 5 . 0012 - Recovered point
' pP4O7 58453 Recovered point
T | PP.TOL ' ST 1.881 - - | Recovered point
gk PP.707 o 2256 | Recovered point
PP.716 IR 3132 Recovered point
PP.722A i = - 2.947 Recovered point
PP.733B o 5.250 Recovered point
PP.745A I ER 4153 | Recovered point
PP.765 AR 2484 - | Recovered point
PP.767 o S 3.097 . | Recovered point
PP.814B » o 4031 : Recovered point
PP.815B S 3.304 Recovered point
PP.§22 : o 6454 - | Recovered point
PP.823B ' 5714 Recovered point
.| PP.824B - 4.355 Recovered point
| PP.84SA . - : 6313 ~ } Recovered point
PP.876A 3 o 9642 Recovered point
PP.12903 N 3.146 Recovered point
PP.1291B R - 2.149 - Recovered point
PP.12968 S } +3.282 Recovered point
PP.130OB : 3232 Recovered point
BATAS(TP) b0 .- 5550 . | Recovered point
DKL 1058 o S 4607 -+ | Recovered point
DK1.1032 _ ' 4219 Recovered point
DKIL.1167 o328 Recovered point
. DKI.127 3.026 : Recovered point
T DKI 380 ' 4783 Recovered point




Table | BLEVATION OF BENCH MARKS (2/2)

T-2

DKI1.521 5.959 Recovered point
DKI.535 1.034 Recovered point
DKI.580 4.333 Recovered point
DKL.671 4474 Recovered point
DKI.701 3.515 Recovered point
DK1.704 2472 Recovered point
DTK 094 3.350 Recovered point
DTK 258 0.403 Recovered point
DTK.372 8.489 Recovered point
DTK.384 10.064 Recovered point
DTK 960 3118 ‘Recovered point
CF.0 2.418 Recovered point
BM.01 1.703 Recovered point
BM.O2 0.574 Recovered point
BM.O6 3204 Recovered point
BM.09 0.641 Recovered point
GPS.1005 - -1.968 Recovered point
GPS.1005A 3.577. Established point
GPS.2034 9.320 Established point
96001 1.574. Established point
96002 1.679 Established point
- £ 96003 - 2.178 Established point
1 96004 -3.898 Established point
960041 4,194 Established point
96006 12452 Established point
96007 - 1547 Established point
96008 10.891 Established point
96009 1.348 ‘Established point
96010 1.948 Established point
26011 - 0013 Established point
96012(BATAS) - 0.918 Recovered point
96014 2074 Established point
96015 1.950 Established point
96016 1,933 Established point
96017 0853 . Established point
95018 3270 Established point
96019 2717 Established point
96020 1.846 Established point
9602 {GPS.2030) 5.656 Established point
96022(GPS.2031) 4074 Established point
96023 ' 5.621 Established point
96024 7.037 Established point
96025 - 11194 Established point
96026{HL.23) 1,906 Recovered point
96027(HW.2) . 1.411 Recovered point




Table 2 Coordinates of GPS Points

| Point No. North(m) East(m) Height{m)* Remarks
1002 9,319.222.72 688,525.64 354 | Reference Point
1005 9,318,745.17 691,122.74 1.00 Reference Point
1006 9,322,254.90 694,141.55 0.62 Reference Point
1008 9,326,097.42 690,43] 26 0.06 Reference Point
011 9,312,998.14 © 699,713.56 963 | Reference Point
2026 932229124 69144337 155

2027 9,321,833.06 69143331 | 118

2028 © 9,318,285.96 693,504.96 3.26

2029 9,318,129.35 693,165.65 1.20

2030 9,315,714.29 69321678 | 332

2031 - 9315,445.60 693,155.15 477

2032 - 9,312,19322 69447471 | 1673

2033 __9,'312,235.48'  694,09531° 10.86

2034 9,314,571.85 eonissar | 830

2035 ' 9314,879.80 ©691,394.48 1087

2036 9,320,707.80  687,981.99 373

2037 | 9,321',090.53_ 688,117.23 | 410

2038 9,323,301.89 688,023.13 | 222

2039 9,322,785.00 688,57889 | 220
1005A 031923524 691,00880 | 1.63
1006A 19.321,936.63 694,056.50 0.79
1008A 9,325,962.77 690,175.47 0.10

Wi-1-1 9,323,208.91 69159020 | 052  |Recovered Point
W12 9,323,347.95 | 691,679.05 031 | Additional Point
W2-1R 9314,855.14 691,763.67 915 | Recovered Point
W2-2R 9314,619.89 60186978 | 740 |Recovered Point

Nete:  * Height of GPS points is indirect level to caleulated using the eatth ellipsoid (WGS-S!I).
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