3.5 Sediment Balance after the Eruption of 1982

- The detailea sediment balance at the southeastern slope basin at Mt,
Galunggung after the eruption'of 1982 in accordance with Table - 3.1, Table -
3.2, Table - 3.4 and Table 3.8 is shown in Table - 3.9. Table - 3,10 shows

the suwmmary of sediment balance for.each basin.

Table =~ 3.9 Sediment Balance for Each Basin of Mt, Galunggung
' ' (unit: 1,000_m3)

Unstable Materials Accumulated

Ejected Ercsion pocamula
River Ea81n Materlal Volume ~ Accumulated Riverbed © .
o B : e Total Volume in
Volume Materials Matsarials
Sandpocket
S. Ciloseh 7,200 7,200 o 5438 548 (3,850)
§. Cikunir 40,400 32,830 7,610 1,862 9,472 34,456
South Slope 18,500 ) 0 0 0 0 -
Total 66,140: 58,530 7,610 2,410 - 10,020 34,456
' : ’ . - {5,590)

Noteés: 1. ( ) shows the overflowing volume from Sinagar
2. "-" means no saundpocket

The sediment balance at the Ciloseh - Cimampang basin, the

Cikunir-Cibanjaran basin and on the southern slope is summarized as follows.
(1) f'Ciioséh-qu1mampang Basin

The ejected materials more than 7.2 million m3 which were accumulated
_1n the “basin by ‘the 1982 eruptlon ran off thoroughly to the lower reaches
until August, 1987, and only the unstable materials on the riverbed is

'observed around the ‘basin. Its volume is 548 thousand m3.
~The éécumulated'séﬁiﬁent'of 3.85 million m° at Sandpocket Negla and

Cimampang is the’ one whxch was overflowed £rom the spot of Sinagar in S,

Clbanjaran.

w TT7 -



(2} Cikunir - Cibanjaran Basin

As merely the ejected materials volume at the time of Augrust, 1982

reached 40.4 million m3.

32.8 milliom m3 of the ejected materials of this basin already ran
off, and it seemed to be the secondary erosion such as bank erosion, and bhed
erosion that ocourred as these ran off. Though 34.46 million m3 of it was
accumulated on the present sandpockets, 1.74 million m3 overflowed at the
spot of Sinagar on 8, Cibanjaran and was accurmulated aroﬁnd the S. Cimaméang

basin.
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The sediment volume acoumulated on the S. Cimampang basin which
overflowed at the spot of Sinagar is 5.59 million m3, of which 1.74 million
m3 are from 1982 and 3.85 million m3 accumulated on the Sandpocket Negla,

as well as the Sandpocket Cimampang. afterwards.

The volume of unstable materials is estimated as more than 9.5 million
m3 {ladu deposit: 7.6 million m3, unstable materials in riverbed: 1.9

mililion m3).
(3) South Slope Basin

‘The ejected materials of 18,500 103 m3 ran off to the lower

reaches. There is no unstable materials in the southern slope basin.
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3.6 Spare Capacity of Sandpockets in Adgust, 1987

The accumulated sediment volume and the spare capacity of each
sandpocket at the time of August, 1987 were estimated from the result of the
asross sectional survey of the sandpockets executed by JICA Study Team in

August 1987.
3.6.1 Estimation Method of Accumulated Sediment Velume in Sandpocket

Two kinds of topographical maps or cross sections such as, before and
after the deposition, is required in order to estimate the sediment volume in

the sandpocket. However, there was no map before the deposition in this' study.

Accordingly, in this study, the sediment volume at the time of Aug.
1987 was estimated presuming the ground surface (the former ground line)
before their construction in comsideration of the relation betweean the ground
height of landside and the height of deepest riverbed, the existence of the
banking section, the present condition of the ground height of communities in

the sandpockets by using cross sectional map surveyed by JICA team in August

1987.
The method estimation by presuming the former ground line and the

accumulated area of the sediment were shown in Fig. - 3.8 taking account the

existing geographical features, the condition of deposition, etc.
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3.6.2 Supposed Allowable Sedimentation Line

The spare caﬁacity of sand pockat is defined as the possible daposited
sediment volume under the design sedimentation line. ‘The design sedimentation
line is usually established in consideration of the sediment runoff form, the

security for the flood discharge.

In this study, establishing the following cases as the supposed
allowable sedimentation level, non-deposit area under this level 1s supposed

to be the spare capacity of the sand pockets. (See Fig. - 3.10 shown below.)

The line connscting the line which envelopes the point 1 m lower from
the top of bank and the line which starts from the crest of spill way (over
flow) of consolidation dam is made “the supposed allowable longitudinsl

sedimentation line". {refer to Fig. -~ 3,12 - 3.15 and Table ~ 3.10)

The line which connects the supposed allowable sedimentation'line of
both the right bank and the left bank is made “the'supposed allowable

sedimentation line",

However, the Ciponyo I dalam, while the runoff sediment concentrated on
the right area and left area near the bank as well as lower area of sand
pocket, the central area of the sand pocket is difficult to be.de?oSited.
Therefore, the supposed allowable sedimentation line in the cerntral area of

sand pocket Ciponyo I is assumed to run parallel with the former ground line,

Suspposed allowable sedimentation line
] F‘lree capaclity section

Spare capacity section

Fig. - 3.9 Supposed Allowable Sédimentétibn Level
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The supposed allowable sediment gradient in the sand pockets is shown

in Tsble - 3.10.

The supposed allowable sediment gradiest of sand pocket gradient of
~ sand pockets 16cated in the S. Ciloséh'haﬁin is gentle compared with that of

-séﬁd pocket:ih the S§. Cikunir basin,

The spare capacity is calculated based on the average sectional method

adopting cross section.

'BéSides, when the riverbed is over the supposed allowable sedimentation

line, the voltme is established as the excess sediment volume,

Exess sediment volume

Supposed allowable sedimantation line

Figsy <~ 3,10 Sﬁpposed Allowable Sedimentation Line Excess Sediemtn Volume

]

- 84 -






Section of

GH. £ El.m)

Bonk i Right {m}

Spare Capacity { m 2)

e,
[}
La

- .

' Séctlon Arda of

P-4

Spare Capagity

{000

810

490

480

v A73.06

p—

Suposed Sediment Gradient of Left Side

17612

470

‘Suposed Sefiiment Gradient of Right Side
N3y ‘ e

t!739 L

1/613

N

T

S
)

Sand Pocket Negla

L S

sand Focke? [Cimempang -

4

4560
ITKOCH

17K 300

S.CIBANJARAN

Fig., - 3.11

18 K000

156900

19 K000

Longitudinal Section of Sand Pocket Negla and Cimampang (S.

20 7 &

HSTANCE

Ciloseh and S. Cimampang)

e m—— .

omp— 4 t—

«~ 85 ~

-

LEGEND

RIVER BED G.4

-RIGHT BANKG.H

RIVER BED GH Mux Hy

Supposed Sadimant halght
of Lef? Slde

Supposed Sediment haigr
of Right Side



Section Areo of

Bonk Height ((m )

Spare Capacity { m2)

GH { ELm)

Fig, - 3.12  Longitudinal Section of Sand Pocket Ciponyo I

Section Area of

o
5 SV
S —=

126 000m2
800

| Section Area of

Spare Capacity

$. Cihunin side '
600
550
540
330 oot~
o
520
810 75 - ' L,/ S
/2~ | Suposed ,Sedimem-Grqqent;- o V/ SR o
( 1/65.8_ 17358  1/24.3 | 1/244 SRR 12 N
» 5056 I . __ / T
J ‘Sand Po¢ket-Ciponyo I . | ' o]
14 K 000 15 K 000 RPN 1T K000

‘Bark Height {m )

GH (ELm)

Spare Capacity { me)

: 0 .
5
0 _ '
, N— N\ 592000m2 :
/ |69000m2 '
' - Section Area of !
| t - Spare Capacity \ !
.
500 . - ' /
| s.Cibopjaran side \/ "
- LEGEND K
1000 _ _ . ’ v
—+ ==} RIGHT BANK G.H |
== — —1; SUPPOSED ssom?m o
550.
530 _ < -
o Qqe .
520
B o | 560
S0 r_// Suposed Sedimjent Gradient |
B YL Y, A V. K I | U oL PTE 2 N4 LI
F: J"’ /’
sAL _ ’
1 |<_’J y 501,45 Sand| Pocket Ciponyo T
1500 L % K 00 7 K 000
5K L0 | . DISTANCE
(8. Cikunir and S. Cibanjaran) _ a6 -



Section Ares of

Spare Capacity { m2) Bank Helght (m)

GH. {EL m)

\”%wm““““\\g 'Fﬁ/fa/f”ﬂ’f | '\\“\#MHJ/\\\/»W/“\//A\
draw ’ T -
| T~ e87000m2 |
ey
_ | Section Area of Spare Chpacity
500 |
1000 .
470
460
450 e
440
/.I . - .
430 |7 ]
J
’ _ .
. Deposited Sediment |Area of Sand 'Po_cket-‘_@_?“_)"o"n - ;. Sand_Pdcket Ciponyo T
I0K0O I KOG . 12K 000 SBROD eKe Ko DISTANCE
- 87 -

Fig. - 3.13

" Longitudinal Section of Sand Pocket Ciponyo IX

{Ciponyo II

) .

LEGEND

' RIVER BED G.H

. LEET BANK G.H

. RIGHT BANX G.H



Bank Height{ m}

Saction Areo of
Spare Capecity (m2)

G.H {(ELm)

A N TV AN

! .
Section Area of Spore’-anncﬂy.

| “ 1L sopcdm? |

500

1000

470

510

506

450

490

440

. aBo Y

430

N

_River Caurse

Deposited Sgdi'ﬁ;é’ni‘Ared ot Sarld Podket “Ciponiyo 1l

__.‘

420 . : : :
O KQQO : - 1KOQO

zko00 3k« 4

Fig. - 3.14 Longitudina‘l.:'S.ec'tion'qf:' 8. Cibanjaran’.((‘.ipgnyo I1)

K000

& KOOO
DISTANCE

- 88 -

-

LEGEND

RIVER BED GH

LEFF BANK GH

RIGHT BANK GH






Tahle - 3.11

Supposed Allowable Sediment Gradient in Sandpocket
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Supposed
Allowable
‘Name of Section Sediment Actual Remarks
Sandpocket Gradient Riverbed
Left Right
Side Side
flegla & 16k500-17k264 - - 1/ 84 Downstream
Cimampang
17k264-17k700 1,117 1/117 17133 SP Negla
17%700-18%k260 17117 1/ 75 17133
18k260-18k660 1,117 1/ 75 1/133
18k660-18k860 1/ 61 1/ 61 1/571 SP Cimampang
18%k860-19%260 1/ 61 1/ 61 17 61
Ciponyo I Ok600- 2k700 - 17 89 SP Ciponyo I
{S. Cibanjaran 2k700-~ 4%000 - 1/ 63
S8ide 4k000.- 4k700 - 1/ 45
4k700- 5k000 1/ 15 17122
5k000- 5k778 1/ 4} 1/ 40
5k778- 6k378 1/ 28 1/ 33 SP Ciponyo I
6k378~ GkE78 1/ 28 17 23 Dalam
6k578~ 7k078 1/ 28 1/ 23
7k078- 7k678 1/ 28 1/ 23 Dalam
Ciponyo I 10k000~-13k600 - 1/ 63 SP Ciponyo II
{S. Cikunix 13k378-14k400 - 1/ 49
Side 14%400-14k630 - 1/ 82
14%630-15k030 1/ 56 1/ 712 8P Ciponyo 1
15k030-15k411 1/ 56 1/ 41 Luar
15k411-15k611 17 36 1/ 50 SP Ciponyo I
' 16k611-16k111 17 28 i7 30 Dalam
16k111-16k511 1/ 25 1/ 30
16k511-16k711 17 25 1/ 23
16k711-17k311 1/ 22 is 23
Rote) §8P: Sandpocket



3.6.3 Spare Capacity of Sandpocket

The calculation of the accumulated sediment volume and the spare
capacity, the excess sediment volume of gach sandpocket at the tiﬁa of August,
1987 is shown in Table - 3,12 aécorﬁing to the methods desctibed‘ip section
3.6.1 and 3.6.2. Table -~ 3.12 also shows the results of the estimate by Mt,
Galunggung Project Office based'on the topographical survey of July, 1985,
{refer to Table ~ 3.5) ‘ '

The accumulated area of sediment for the. calciilation is shown in

Fig. - 3.15.

Accumulated Sediment Volume and Spare Capacity of sandpockets are

summarized as follows:
a) Accumulated Sediment Volume
The total volume of accumulated sediment volume for 5 sandpockets
is 12,400 thousand ms.
The volume of sandpocket Ciponyo I (5,300 thousand m3) occupies
about 40% of total volume,.

b) Spare Capacity of Sandpocket

The total volume of spare capacity is 2,700 thousand m3.
55% (1,500 thousand m3) of this volume is accumulated in the

Sandpocket Ciponyo I dalam.
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Table »'3;12 Accumulated Sediment Volume, Spare Capacity,

Excess Sadiment Volume

-Name of .

_ _ Accumulated Spare Excass
Sandpocket. Sediment Capacity Sediment
: Volume . o Volume
{103-m3) {103 m3) {102 m3)
N - {1,650) {110)
Cimampang 569 255 22
_ {(2,100) (1,170)
Negla 1,288 116 449
S {3,850) {1,280)
Sub total . 1,854 371 471
| (6.0600) (700) |
Dalam 5,326 1,508 1,079
‘Ciponyo (2,250) (250) :
I Luar 2,500 . . 84 644
(8,250) (950) _ .
Total 7,826 1,602 1,723
_ (3,100) {1,600)
Ciponyo IT (11,350) (2,550) :
10,509 2,369 1,738
. {15,200} (3,830}
Total 12,363 2,749 2,209

A

): Capacity estimated by Mt.

© - at July 1985

Galunggung Projact Office
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a). Cimampang & Negla | .
T d).  Ciponyo II

b).

' C_} L

Fig. - 3.15 Sediment of Sand Pocket






4,

:Hyaroiogy

4.1 General

Hydrological analy51s was carried out for the purpose of determining

the peak dlscharga and making a hydrograph with which to calculate sediment

run off and determlne the hydraullc specifications of disaster prevention

Hfacmlxtles. The main work items in this analysis are listed below.

AL
(2)
(3)
(4)

. (5).
(6)

'Collecﬁion and arrangement of hydrological data.

Analysis of rainfall characteristics.
Calculation of probable rainfall,

Runoff analysis.

Making of & design hydrograph.

Calculatiqn of peék:discharge by rational formula.

The work flow is shown in'Fig. - 4.1,
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4.2 Collection and Arrangement of Hydrological Data

The rainfall and water level observation stations in the study area are

shown in Table - 4.1 and Fig. - 4.2.

There are nineteen (19) rainfall observation stations. Nine (9) of
these use automatic raingauges, three (3) use telemeters and one (1) uses a

radar raingauge. The remaining six (6) use conventional raingauges.

The rainfall observation stations are concentrated in the upstream
basins of S, Cikunir and 8. Ciloseh. There are no stations in the mid and
lower and it will be necessafy to increase the number of stations if the

runoff volume in the entire basin is to be Qiscovered.

The conditions under which rainfall data was arranged are shown in
Table - 4.2 and 4.3. Table - 4,2 is a daily rainfall chart, Table - 4.3 is an

hourly rainfall chart,

Tasikmalaya and Singaparna are the only observation stations in the
basin with daily rainfall data covering a period long enough to calculate the
probable rainfall., Both of these stations have data from 1942. Cibasuki,
Tanjungsari and Indihiang have data going back to 1978. The other stations

were constructed after the opening of the Galunggung Project Office in 1982-83.
' There are four {4) observation stations which have accumulated

comparatively large amounts of Hourly rainfall data:

Cisayong, Tejekelapa, Cigadog and Cisolak,
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Table - 4.1 (1)

List of Rainfall Observation Stations

No |  sration ‘;:';33 m‘“(}g““ Lxrg'uns “:}?,E OBSERVATION BERIOD | oN:;:N oo
1| cisayone 575 | 108 033z 01" 1527 A&M | 0CY.1982. UP TO THE PRESENT M.G.EO
2 | TEJAKELAPA 715 | 108" 0TIy 07* 13'57° A&M . | OCT. 1983 - UP TO THE PRESENT M.G.PO
3| GIGALECH 675 | 108" o7ds* 07* 15°02° A&M |QCT.1983.UPTO THE PRESENT M.G.P.Q
4 | ANGKREK 510 | 103 0545 | ‘o1 18te” A&M | DEC1983. UP 1O THE PRESENT M.G.P.O
5| cicanog 5801 108° 05228 07 18127 . § "A&M | APR.1984. UPTO THE PRESENT M.G.F.0
6 | c1BASUKI 480 { 109" 06118 07* 19'21° M JAN.1932 - UP TO THE PRESENT M.G.P. O
71 c1soLax 650 | 108* 02'28° o7 18'26° A JAN, 1983 - UP TO THE PRESENT M.G.P.O
8 | cikasasan 490 | 108t oo | orasie M {OCT.1582.UPTOTHEPRESENT | Mé.r.O
9 | CIGANGSA 990 | 107" 3552 07T 1355 | A&M |JAN,1985.UPTOTHE PRESENT | -« M.G.P.O- -
10 | TANJUNGSARI 8271 107 srese 07" 20°41° M JAN. 1982.. UPTO THE PRESENT M.G.P.0
11 | INDmIANG - 370] 10811059 | 611729 | A&M | JAN.1982: UPTO THE PRESENT M.3.5.0
12 | PANGAKALAN 660§ 108 0343* 0T 18°06" A&M | JAN.1984- UP TO THE PRESENT | M.G.P.O -
13 pasiRsaraANG | 750] sesoses 07" 16'22° | Telemeter { NOV. 1952 UP TO THE PRESENT M.G.P.0
14 | SINAGAR 560 | 108 0708 07" 16'30° | Telemeter | FEB. 1982 . UP TO THE PRESENT M.C.P.O
15 | clakaR 660 |- 108" 1032° | 07" 12'05" { Telemeter | JAN. 1985 UPTOTHE PRESENT | ‘U.G.R.0O
16 | CINTAWANa A 400 | 108 06730" 07* 21°84° M JAN.1962.UPTOTHE PRESENT | - M.G.P.O
17 | P.C. GALUNGG. 340 | 108" 14'24° 0T 18°34° Rader | JAN,1983.0CT, 1985 M.G.P.O
18 | TASIKMALAYA 350 ) 108 saer 07 19"13° o JAN. 1942.DEC. 1985 iMe
19 | SINGAPARNA, 4251 108° 0579 o7 20°60" M JAXN.1942.DEC. 1933 LM.G
*) A Automatic Raingauges, M : Raingauges (Manual Type)
**) M, G, P, O: bt Galunggung Project Office
L M. G : Institute of Meteorclogy and Geophisics
Table - 4.1 (2) List of Water level Observation Stations -

NO STATION RIVER T;:‘E LONG.(E) | LATL() OBSERVATION PERIOD ns:l.ox:':ix 610
1] CIGEDE CILOSEH 5 | 108 0945" | 0716'79" | Mar. 1984 Uptoche Present ° UM P,0
2 | SUKAMAHI CILOSEH S 108° 09°45° | 67 16°29° | Jan.1986- Apr. 1986 *
3ls.man CILOSEH s | 108" 1205 | 01 18'10" |Jan.1985.Uptothe present »

4 | CENEHEL CiLOSEH s | 108t 12:30° | or 187210 | Mac 1984 Up o thopresent - e

5 | JEMB. CIRUNIR CIKUNIR 5 108* 09°12* { 07* 29'45° | May. 1984 Up to the present .

6 | JEMB. KP. ASTA CIKUNIR 5 | 108 10'36" | o1 23'24* | Jun.1984.Uptothe present s

7 FJEMB.CINTARAJA- | CIANDA s 108° 08°08° | O7°20°46* ] Apr.1984.Feb.1983 .

8 | JEMB. CIPASUNG CISARNI S | 108°0743" | 07 206" | Apr.1984. Uptothe present .

9 | JEMB. CIMERAH CIMERAH 8 | 108°06'13° | 07" 2104" | Apr. 1984. Up to the prasent .
10 | JEMB.DANGUR CIKUNTEN A 108° 04°54° oT* 2170 May 1984 Up tothe presen d
11 [JEMB, MANGUNREJA | CIWULAN $ 108* 06°18" | 07° 2149 | May 1994.Up the aresent »
12 § SUKARATU CILOSEH A

*) 8 Staff Gauge, A : Automatic Water level Recorder
*+} M. G P. O: Mount Galunggung Project Office
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Bristing Hourly Rainfall’ Data (1)

Table ~ 4.3 (1)
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Existing Hourly Rainfall Data (2)

Table -~ 4.3 (2)
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Therye are five (5§) water level observation stations on 5. Ciloseh and

two (2) -on 8. Cikunir. There is one station each on other major rivers.

Of these, thé Sukaratu station on 5. Ciloseh and the Danger station on
§. Cikunir use automatic water level recorders, making it possible to obtain
hourly water level records. The ‘other observation stations use staff gauges

and make four (4) observations per day.

ﬂatei'lébel'records date from 1984,19r0viding abhout 3 years worth,
Irefer:to Tabie - 4.4). Howsver, the water level has not been converted into

discharge anﬁ-a water level/discharge (H~Q) curve has not been made.

" Of the water level records obtained using staff gauges, those from
Jemb.{fdikuhif have been converted into discharge by using an H-Q curve based

on thé survey results and the results are shown in Fig. - 4.3.

However, as shown in Fig. - 4.3, the discharge is higher for the dry
period than for the rainy period, and no discharge peak is found which
corresponds to the rainfall peak, it is thought that the data is less than

trustworthy.
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Existing Water Level Data (1)

Table ~ 4.4 (1)
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4.3 ERainfall Characteristics
4.,3.1 Depth of Rainfall
(1) Monthly Rainfall and Annval Rainfall

Monthly rainfall and annual raihfall:déta have been collected over:é
long period of time at Tasikmalaya and Singaparna. The monthly rainfall data

has been arranged by year in Table - 4.5 and 4.8,

fable - 4.7 was rearranged by bringing together the maximum values, -

minimum values and mean values shown in Table - 4.5 and 4.6.

According to Table ~ 4.7, the mean annual rainfall is approximaiely:
3,300 mm. The maximum annual rainfall for Tasikméiaya is approzimately 4,600

mm (1968) and its minimum is apéroximately 1,900 mm,

For the hydrological year {from October of one year to September of the
following year), the mean is also approximately 3,300 mm, the maximum is

approxzimately 4,800 mm and the minimum is approiiﬁately 2,200 mm,
The mean values for monthly rainfall have been graphed in Fig. - 4.4.
It is clear from this graph that the trend is for the period between June and’

September to be the dry season and the other months to comprise the wet season.

Table - 4.5 Mean, Max. Min. of Annual and Hférological'Yearly.Rainfaii

Tasikmalaya . Singaparna
Item . )
Anpual Hydrolegical Annual Hydrological
Mean 3,204 3,293 3,231 3,163
Max, 4,631 4,804 5,114 4,865
Min, 1,872 2,167 1,670 . 1,522
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Table - 4,6 Monthly Rainfall (1942 ~ 1986)

_ o _ . (STATION : TASIKMALAYA)
YEAR | JAN | FEB | MAR § APR ¢ MAY | JuN § JUL i AuG | sep | ocr | nov | peq {ToTAL
942 | g5l 8030 . 208)| 8741 996l osl 230l a7} syl @as| . s7s| 05l w744
a4y |ooa49) 3030 8881 - 417d om) 354}  aet) 2980 . 100]  438). 5081  220] 4955
44 1804l 4611 39l 270 2061 18 ol sl L
T 43 434] 283} 1891 s01] sl 1 53| . 42] . ses|. 130] 82l 820l 2844

e b ) o B48Y: 2050 BO3Y ) 4500 731 425 463{ 234 97 -
Bl 1. 5431 2531 9661 121 246, 813} 9253} sst asol 103} 107l B8yl B13s
52 L geal 987l 834l - 2s9i 205|134 w12| 933l 2051 4670 702|204l  a&7o4
- 53 1 o400} 272)- 418} 437} 853} - 87| 46| 12 18] . 201 317] - 245] 2609
B4t 5321  4aml 282\ 3091 217) 115 233)  963) 85| ses| _e11|  334] 4160
{88 1 2301 - 187, 8871 363t 153l _isal e1el ‘sag{ 405] s18] sosl 474] 3900

——

(57 o0 383; 183 478i c3el| oa12l sl oss! w43l eol  s1]  soe| ss1l  3.397]
B8t oo b Boo) 233} 3821 370f  $sal  459]  146) 290] 586} -
B | a2l 4o7i 406l 181] 472! genl 293l © 0 g9l tsal 1esl 428l  se38
B0 | 888] . 647) 831¢ 14| 4d1f o 286i 47| 46| 94| 160]  443] 31s| s.493
= Soo82r) o 229l--245) 2327 s99) - il g) . 1] - 1 11l o33

200 1.812

231} 209} " ssal - 170l gl 40} ] 9 51 136l 218! 232l : 1990
L1951 178y 491}  dedl (2731 224) 781 1187 '198] - ess{ 171} 271l 8097

g1
. 62
63
3 850 3851 1271 98} - 189) - 2s8\  328|  s56 - 3 16] 303! 56
86 1 ; '
67
68
L. 5%
10
7

~5o4l 2301 aar}  osal vl a7 5 49 185¢{ asol 2ol  350] 3098
. gisl 4391 134l - 118 41l 2] 2l 12 15 134{ 188l sl 2062
_245] - 269) 4531 833l  soe] --sas| - e4s] . e14] 200l 18l 497] 191! 4831
305!, -36s] 330} 3%} 198} 1sef 47 10 391 ..2101 2a4i 424] 2701
4871 4211 -530) - 98] 178| ‘416 “y30l . 7 80! - 104i 245! 3ul a218]

2881 +625) 4161 ~140] 409 231i 58l 20l 332| e3el 978| 372 3399
S12. ) 492l 333l g5l assl e7al 4l 12 a6l o g7] _267] e13l 2850
73 1 saal aa6l 3ayl o7el - ssal  12el geo] 100l  asel  so1l . assl -4anl. 4938
741 - 200) g1l -go0l -256] 283t g0l - 12al " gorl ssol  siol seol 4311 s393
hec¥5o) Cs18] ogiol - giel cse3l 160l 34l wal- el “ses| vese] 2sal zes| 3622

26 3881 343l coori - assl 89l 33l el szl 4| e3s] soe| 147] 2485

I8 1 2781 2o 206| 18] 853| 458l 198l 939] si7| 4aa7| 373] 846] 3568
q8 1. 3827 6181 283l - 3a4l -703]  1s52) 58| " 1s8] 298| 223] s7el 314l saen
80 | 856} 2971 300) 464} " 180|  s4) 164} 242 _ s52] _soe! 440] 293] 3088
811 330l '~ 3s0l ~33al  ssol 874l 4031 9951 . sel 200l sos! as7l wy7l  gass
o821 8261 000~ a4z} sa7) s3l - axl. 4l " ol 4f" 12| 105! 6ss| 2228
B8 1297} - 4531 - 3011 285]| 483) 72 10} - - of "~ 9] 4381 348| 440)  3.267
B4 L 498) ~ 8570 - 19l 338l - a7o] o 13a]  64] 200 1) 5621 187| 360} 4543
CRB6 0 81071 432} - 433] ~309( 309l 308 871 1ol 201% so5t osnl 3170 3.669

5

MEAN | 2e0l  seal 370 2661 - 2691, 182} 1701 a1l 170]  sea] 3gal a76) 8394
VIOTAL | 12.977] 12,7381 13704 ] 9.8571 99351 58401 62751 aa46] 62a9] 113461 11801 13550 ( 108,711
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Table - 4.7 - monthly Rainfall (1942 - 1986)

o ‘ o e {STATION : SINGAPARNA)
YEAR | JAN | FEB | MAR | APR | MAY N Ly | AUG | sEP 1 oCT | NOV | DEG | TOTAY
1942 ) 204]  aoay o garl 415l 401f 2esi ‘33t -soi o yéel  asal o agel . sa3l - s7ag

43 sg7i. 899l 447l savl - .822). @yvi 2191 ‘soof 313t 4osl  sssl - a7e]  dogy
44 3¢l 301} 325l 2edl 157 g2l ol - 18)  =4i . 018l gss] - s20] - ussy
43 4691 -426] 148f -226] 380l ol - 407 - B3} o77] w19l §22]  s4al - 2754
46 | s22). 867l 8s55] sal - 18] ool a1 b 489]

_47 : ~—

B

I

49
61 | 40l o%2| 188y '165) 236l . 203] ooal 24el 2s3l  yst] . 71l - eonil 3231
5o | asl yesi 3ozl es3)  eol 127) 92| - 287l sosi ami] 338l 47al - wo34
B4 A17) 4521 I5B) 433f . 309) . 1ea}  a03} - 23sl . 33si. esrl ais) " s70] - ssm)
B3 1991 128 38Rl -239) 3oal. 201} - Essl 397) 240! 4210 evgl 418} - 3a10
56 ¢ 2701 2261 _283) 3437 337) 2701 855; 266} 2251 8037 . ‘Stil - 4611 - 8634
57 N N
58
60V sa) gspl aso) - 265} 443} 113] 76 153} 2017 -461) 438} - 3117
61 1 - e14] - 301 . 4427 a0 o) b b b egl 1% 267 .
B2 1 488} 2381 476) 5821 . s9) .36s) s3el - ol o) bl ss3]  e78) . 400%
63 v 983 206l 4dioj g3 . ei  eel o) ml 8V g1l ssal - s7al - 1970
84 2681 1001 €521 H46. 373% 218} 131} 2001 A1} }.039)  4isi 35y} 4389
63 . . L coee A S S X R s N :
pr I Sl B s, Do
67
Ea . . : L e
68 | 933} 343l 4100 | N S 53}
70 | 397 2291 - el | omaj
71 2671 _22a] 4381 - xoal a7l gsal  aglh
720 233l 200} 8321 3021 ol o o - sal 152} . gasl. '~
73 1 2881 2631 4553 141{ g3zl earl eye4) —s2ul . so7i 176l 6311 3486
74 92! 44l 282l - o14] 9u8 o slosrgl cwdel o ge0f . ol gna)
75 ;4330 asey asol asti. 136l ob o7l c ol oeri eeyl 140} Tmaxl g7a7)
71 260] 330! s1sl  s302] 317l asg ol ~of .ol " ool ‘1asl . 2931 "2772
a8 1 221] 240l E611 334l 4511 535y - 3751 480l 40si . zesl e3il.sagl . siia
19 1 494]  sa4l sod4i a3l s0sl.  e2i . 38t "120] a7vl . g8l meslgazl . dis
80 145 573 440 9131 8t - 491 il o1ratT gt vl 1mallo1To 2978
81 0 ol . 05 3731  243% 475t 43zl ‘75l 132l gss| asal pgal 2636
82 239] - 4501 3221 295} . g} el ol a3l 133l 2081 . 1870
83 | - 141f - 399l- 131}  ax) 233) 43l . 99 i __ 81t 20601 2181 1737
83 : » N : o :
86

hel 11

B ) RN W T R
B Y T Y ™ BT

#63:&;.'; -

e

:
=

|MEANL i) 332]  ssof ssil 257 azal” yar| woe| el 7al  siel  s7al 343l
TOTALI 93011 8431] 9458] 9834 7.208{ 4508] 41171 3617 4470l 73351 azool 104341 74305
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The probable rainfall of the annual rainfall for Tasikmalaya and

Singaparna has been calculated and the results are shown Table - 4.8.

Looking at Table - 4.8, Tasikmalaya's probabie rainfall for a 100 year
return period is 5,050 mm. It is 4,840 for a 50 year return period and 4,240
mm for a 10 year return period. Singaparna is 300 mm higher than Tasikmalaya

for each period.

fable ~ 4.8 Probable Annual and Hydrological Yearly Rainfall

Return Period Tasikmalaya Singaparna_,_-
(Year) Annual Hydrglogical A Aﬂnﬁgl -Hyﬁrqloqical
200" | 5,259 5,741, 5,933 5,566
100 - 5,058 5,413 - 5,486 - 5,306
80 ~ 4,590 ‘5,306 5,376 | 5,219
70 C 4,949 5,242 5,321 5,166
50 4,841 5,078 © 8,179 5,029
30 4,667 4,826 ‘ 4,952 4,809
20 4,519 4,620 4,760 - 4,624
10 4,238 4,252 4,399 . 4,276
5 3,904 3,851 3,975 * 3,869
2 3,376 3,205 3,208 3,126
g;tzer of 33 28 . 23 .. 17

Notes: Calculated by Iwai Method.
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{2) Daily Rainfall

The‘makimum daily rainfall values per year for Tasikmalaya and

Sinﬁaparna aré shown in Table - 4.9 and 4.10.

The maximum, minimum and mean values for the maximum daily rainfall per

year is rearranged the following table.

Table - 4.¢ Mean, Max. Min. of Daily Rainfall

Station

: Tasikmalaya ‘Singaparna
“Item
Mean . - 127 mm " 123 mm
Max . 234 385
* {1954.10) {(1976)
Min 68 51
* {1980.11) {1969.9)
{ } 1 Year, month

:'According to Table - 4,11 the maximum daily rainfall to have occurred

at Tasikmalaya is 234 mm (1654). It is 385 mm at Singaparna (1976).
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Table ~ 4,10 Maximum Daily Rainfall

(Tasikmalaya)

rank by date of occurence rank by depth of rainfali
dote tainfall rank platting _ position date rainfall
thomas | hazen
1842, % 125 1] 0.875{0.987 |1954.10 934
19493, 2 106 2 10.95010.962 {1957.:7 214
1944. § . a4 31 0,.6265{0.936 | 1979, 11 213
1945. 11 151 4 10.900({0.910 }1972.12 212
1950, 7 164 5 | 0.875|0.885 | 1968. 7 193
1851. 1 109 6 [ 0.850|0.8569 | 1958, 8 ‘188
1852. 12 101 7 | 0.825({0.833 |1977. ‘6 165
1953. - 101 B | 0.800]0.808 |1984. 10 1658
1854. 1D 234 alo.775{0. 782 (19580, 7 164
1955, 7 90 10 | 0.750]0. 756 {1971, 2 164
1957, 7 214 11 ) 0.725]0. 731 ] 1945, 11 151
1958, B 186 12 1°0.7000.7056 [1875.10 138
1959. 8 84 131 0.675/0.679 | 1860. 2 138
1960. 2 138 14 {1 0,65010.6584 [ 1978. & 132
1861. 5§ 889 15 | 0.625{0.628 | 1962.12 131
1962, 12 191 16 | 0.6D0|0.603 |1942. 7 125
1963. 3 80 17 | 0. 576{0.577 | 1983. 5 120
1964. 10 96 18 | 0. 550/|0. 551 |1981. 1 117
1966, § 97 19 | 0:525!0.526 | 1985.10 112
1966. 1 20 20 | 0.500]0. 500 | 1873. 1 111
1867. 12 81 21 1 0.47510.474 {1874. 10 110
1968. 7 183 22 | 0.450[0. 448 | 1951, 1 108
1969. 3 78 o3 | 0. 42510. 423 | 1943. 2 106
1870, 6 98 24 | 0.400]0.397 | 1952.12 101
1871. 2 164 25 | 0.375(0.372 | 1976. 10 101
1872. 12 212 296 1°0, 35010, 346 {1883, - . A01:
1673, 1 111 27 | 0.325|0.321 {1970, 6 98
1874. 10 110 2g¢ | 0,30070.295 ; 1965. & 87,
1875. 10 139 2g | 0.275(0. 269 | 1964, 10 2]
1976. 10 101 30 | 0.250{0.244 | 1944. 5 94
1877. © 165 31 | 0.225(0.218 | 1882. 12 a0’
1878. 6 132 32 | 0.200(0.192 {1885, 7 90
1879. 11 213 331 0,1756|0, 167 | 1963. 3 90
1980. 11 68 34 | 0.15070. 141 | 19686. 1 a0
1981. 1 117 35 ] 0.125|0.115 | 1981, 5 89
1982. 12 S0 36 | 0.100{0.090 | 1959. & 84
1983. 5 120 37 | 0.075|0.064 | 1967. 12 g1
1984, 19 165 3g | 0.050(0.038 |1969. 3 18
1985. 10 112 39 | 0.025]0.013 | 1980, 11 68
. i
1) Thomas plot 1 -~ Fri
N = HNumber of data
i = rank
2i -1
2). Hazen plot i o
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Table - 4.11 Maximum Daily Rainfall

{Singaparna)
1 rank by date of occurance Rank by depth of Rainfall
Date Rainfall fRank Plotting Position date Rainfall
" ... 1.7 |'Thomas | . Hazen

1942, 12 144 1 {0,968 0,983 1976. - 385
1943, 11 150 2 | 0,935 0.950 1983, 5 167
1944, 10 148 3 | 0.903 0.917 1943. 11 150
1945, 12 83 4 | 0.871 0.883 1944, 10 148
1946 . 4 87 5 | 0.839 0.850 1964. 10 145
1951. 8 105 6 | 0.806 0.817 1942, 12 144
- 1952. 12 103 71 0.774 0.783 1979. 11 140
1954, 12 89 8 | 0,742 0.750 1960, 8 140
1955, 8 120 9 | 0,710 0.717 1973. 9 138
. 1956, 12 a7 10 | 0.677 0.683 1981. 10 135
1960, 8 140 11 ) 0.645 0.650 1975, 2 133
L1961, 4 73 12 | 0.613 . 0.617 1982, 4 125
1962, 11 125 13 | 0.581 0.583 1962. 11 125
1963, 12 104 14 | 0.548 0.550 1955, 8 120
1964, 10 145 15 | 0.516 0.517 1977. 12 119
1969. 9 51 16 | 0.484 0.483 1974. 10 111
1970, 1 100 17 | 0.452 0.450 1951, 8 105
1971. 4 86 18 | 0,419 0.417 1963..12 104
1972, 4 100 19 | 0.387 0.383 1952, 12 103
- 1973, 9 138 20 { 0.355 0.350 1970. 1 100
1974, 10 111 21 | 0.323 0.317 1978. 11 100
1975. 2 133 22 | 0.290 0.283 1972, 4 100
1976. =~ 385 23 | 0,258 0.250 1956. 12 97
1977. 12 119 24 | 0.226 0.217 1954, 12 89
1978, 11 100 25 | 0,194 0.183 1946, 4 87
1979, 11 140 26 | 0.161 0.150 1971. 4 86
1980, 4 80 27 | 6.129 0.117 1945, 12 83
1981. 10 135 28 | 0.097 0.083 1980. 4 80
1982, 4 125 29 | 0.065 0.050 1961. 4 73
..1983...5.. 167.. .j 30 {.0.032 |. 0.017 | .1969...9 ..51.

(3) Hourly Rainfall

Table -~ 4.12 shows hourly rainfall over 50 mm chosen from among the
hourly rainfall data.  The maximum value of hourly rainfall for this study
" area is considered to be 90}0 mm (Tejékelapa) and 89.7 mm (Cisayong). The
Proportioﬁ of the total rainfall that the maximum hourly rainfall accounts for
is around 0.6. The maximum hourly rainfall accounts for a large proportion of
total raiﬁfall.
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Total

Mazx. hourly

Station Daie A B (B)/ (A}
Tejakelapa | 1985 .- B, 18 81.6 . 56.4 0.69
1985 7, 1 159.5 90.0 0.56

98 1, 2 67.6 509 075

1985 11, 17 127.1 55.3 0.44

1986 1, 7 112.0 57.7 0.52

1986 4, 14 912 56.2 0.62

(639) (3665 | (05D

Cisayong 1983 1, 14 139.8 82.4 0.45
1983 1, 25 © 89.0 72.0 0.81

1983 4, 14 | 1155 52.7 0.46

1983 5 1 65.3 64.8 0.99

1986 2, 27 90.4 76.7 0.85

1986 10, 3 1189 897 0.75

- 1986 10, 12 1260.0 78.8.- 0.30

1986 10, 23 82.7 ' 577 0.70

1986 11, 9 104.6 59.9 0.57

1986 11, 18 198.1 - 69.3 0.35

1986 1i, 28 54.1 52.7 0.97

(1318.4) 736.7 © (0.56)

Cisolok 1985 9, 16 66.8 62.5 0.94
1986 2, 28 741 62.3 0.84

(140.9) (124.8) {0.88)

Cigadog 1985 10, 17 86.5 64.9 0.67
1985 12, 3 80.1 - 505 - 0.83

1986 11, 24 117.4 57.3 049

(294.0) (721 | 059

Angkrek 1985 12, 31 72.8 '53.7 0.74
1986 4, 7 105.0 56.4 0.54

1986 6, 9 94.7 74.3 0.78

(272.5) (184.4) {0.68)
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4.3.2 aerial Distribution

The rainfall at observation stations which recorded more than 30 mm of
daily rainfall has been selected out from the daily rainfall data at the main
observation stations and correlation analysis has been carried out on it. The

"results are shown in Table - 4.13.

Tt is usually considered that the correlation relationship is goed when
the showing correlation coefficient over r = 0.8.
However, the largest value given at any ¢f the stations was r = 0.7 in this

analysis.

In Fig. - 4.5 the correlation coefficients are shown separated by
range, In the range r = 0.5 - 0.7 are neighbering statiomns: Cigadog/Sinagar,

Sinagar/Pasir Malang, Tejakelapa/Cigaleu.

The isohfetal rainfall curve of the major rainfall is shown in
Fig., - 4.6, At heiéhboring observation stations:
Cigadog is 148 mm compared to 31 mm Angrek (Sept. 16 rainfall); Cikasasah is
102 mm compared to 25 m at Cigadog and 58 mm at Cibasuki (Oct. 12 rainfall),

showing fairly large differences in rainfall for each area.
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4,3.3 Duration of Rainfall

Based on the hourly rainfall data from the main observation stations,
" the rainfall was divided up into ranges of 3 hours and the frequency
distribution characteristics are shown in Table ~ 4.14 and Fig. ~ 4.7. The

rainfall used for analysis of total rainfall was over 30 mm.

The following tendencies are prevalent in the duratiom of rainfall at

cach observation station, according to Fig., - 4.7.

a. The hi@hest frequency for the ngakelapa, Cisayong, Cisolak and
Cigadog observation stations, occurs in the 7 - 9 hour range.
A?olloﬁing this are the 4 - 6 hour range and 9 - 12 hour range in
that order.

b. The same terndencies are sesn for total data of five (5) stations,
with-7 - 9, 10 - 12, and 4 ~ 6 being the most frequent, and then

durations under half a day account for most of rainfall.

K3
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Table - 4.14 Frequency of Rainfall Duration

(Total Rainfall more than 20 mm)

Rainfall duration (hours)

STATION RERIDO Remarks
13 | 46 | 79 [1012|13-16|16-18 [ 1921 | 22- | ~ (Total)

'PEJA KALAPA | 1985 May- Dec. 21 18 71 1 6 4 0 1 44
1986 Jan - Dec. n| 2| 27| 1| 18] 8| 7| 14 120

Total 13| 34| 34 21| 22 12 71 15 164

CISAYONG 1983 Jan. - May 1 6] 14 6 2 0 1 0 30
1584 Feb, 0 1 6 2 0 0 0 0 9

1985 May - Dec 3 9 5 7 8 2 o 3 32

1986 Jan. - Dec. 5| 221 24| 24| 18] 6 3| 12 112

Total o| as| ao] 9] 21 8 4| 15 183

ANGKREK 1984 May - JGn. 1 1 0 ol o 0 0 0 2
1985 May. - Dec. 1 B § 6 2 1 3 4 27

1986 Jan.- Aug. 21 10| 10 4 1 4 ol 1 42

Total 4| 16 18] 10 3 5] 3| 15 7

CISOLOX 1985 May - Dec. 5] 11 5 5 6 4 0 0 36
1986 Jan. - Aug. 4 4 0 0 0 0 ] 0 8

Total 9| 15 5 5 6 4 0 0 44

CIGADOG 1984 Apr.-Jun. 2 3 1 1 2 0 1 1 11
1985 May - Dec. 3 5 13 5 L] 1 1 1 34

1986 Jan. - Dec. 6| 13| 12| 10 4 5 1 4 55

Total 1) 21| 2| 18] u 6 3 6 100

Grand Toral 46| 124f 120f 97| €3] 35| 17| =1 562
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4.4 Probable Rainfall

The calculation of probable rainfall by using Iwai Method for
Tasikmalaya and Singaparna was made from daily rainfall data and is shown in

Tahles - 4.9 and 4.10.

3

The results of the calculations are shown in Table - 4.15 and

Fig. - 4.8.

Table - 4.15 Probable Daily Rainfall

Station Tasikmalaya Singaparna
Return Period ' '
Years : ‘ mm l mm
200 306.2 | 266.5
100 276.4 252.0
80 267.0 - 247.2
70 261,5 244.2
50 247.6 236.4
30 '237.0 "223.8
20 | 210.9 2131
10 ‘183.7 192.6
5 156.5 168.1
2 117.9 122.0
Years Years
Number of Data 39 o 30
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The decision to use Tasikmalaya for representative probable rainfall of

the study area was made taking into account the amount of data available and

the distribution of plotting position on Fig. - 4.8.

As described above, probable rainfall for the study area is shown in

Table - 4,16.

The probable rainfall shown in Table ~ 4.16 is rounded off up té the

unit of 5 mm.

Table - 4,16

Prohable Rainfall of Study Area

Return Period  Probable Rainfall
200 310 ym

100 280

50 250

30 230

10 185

5 160

2 120
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4.5 Rundff Analysis

4.5.1 Outline

Runoff analysis is basically carried out of identification of the

parametérs (coéfficiaﬁt analysis) for discharge calculations, and calculation

of discharge baSed-dn the parameters.

Because ‘the water 1evel observatlon station (automatlc water level

recorder) 1ns1de the study area is on the Clloseh River (See Fig. - 4.9),

1dent1flcat10n (coeff;c;ent Analysls) .of the parameters will be made using ‘the

dlscharge (conversxon of the water level into d;scharge was made using an H-Q

curve made from the cross sect;on and the results of field studles) at thlS

point, The results obtalned wexe then applled to the Clkunlr ba31n.

: "ihe me hod of runoff calculatxon use the klnematlc wave method
(equxvalent roughness method) in this analys;s taking into account the
requlr;ng of only a small number of parameters, easiness of handl:ng of

parameters for 1and use changa, phy31ca1 phenomenon of the flow on a slope

‘channel” etc.
4.5.2 Coefficient Analysis

(1) - ;Qut}inexqf.;he_giggma;;qlwave Method

and

In the klnematlc wave method, the relation between ralnfall and runoff

s expressed for the slope and the river channels as follows:

Slope flow:

h-.= k qp oo.oco;-;coo-eq;s;-o--ulan-o---.-- (4'1)
at "

Ch&nﬁel flow: .

a_‘f;_iz

ﬁW'-::K-QP ;--;;;-a;nnk};;ii--n-;btbic.u-opc. (4.3)
aw + ap . . )

at ax

= I ﬁ-;pii‘;.!‘onni.v-.ot!lol.-.in'o.(414)
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Where:;

h = Water depth

q = Runoff rate of unit width

re = Effective rainfall intensity
w = Stream cross-secdtional area
Q0 = Flow rate

= Inflow per unit length from sides to a channel

t = Time

x = Distance

X,p = Coefficients of the flow on a slope ‘ Channat

K,p = : —

Coefficients of the channel flow - o rjﬂgﬂ!*

The phenomenon of runoff

is consisted of slope flow

and channel flow gathered slope

flow and flow from upstream basin.

Fig. - 4.9 Schematic Runoff Model

In this model, slope parameters K and P have the following meaning
based on the uniform flow formula of Manning type.

(7 S )F, P 2 375 sttt (4.3)

K

Where;

[
4]

Equivalent roughness cecefficient

Slope gradient

it

Channel parameters K and P is also given by the following expression in the

Manning formula.

0 = A.V = A. R2/3 . I1/2,1-:
= K. ;AZ . LI IR I S R R R RN Y (4,4}
i/2 2/
= {(n/X . K 3)P, P = 3/(3 # 2 2) v.u.. {4.5)

1
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Where}

Q = Discharge

A = Cross-sectional area (discharge area)
R = Hydraulic radius

I = Gradient

n = Roughness

Kl,z = Parameters of channel.

(2) The Runoff Model and the parameter

To make a runoff model for the kinematic wave method, the catchment

area was divided as shown in Fig. - 4.10.

When dividing the catchment, the reference point of the disaster
prevention plan, the confluence of the rivers and the location of disaster

prevention facilities were taken into -account.

The number'of catchment areas are nine (9) on S. Ciloseh basin
{catchment area 33.3 kmz) and thirty-four (34) on $. Cikunir basin (84.42
sz). The runoff model by the kinematic wave method is shown in Fig. -

3.11. The parameters of the runoff mode} for identification are shown in
Table - 3.15. -The relation cumulative rainfall (Rsa) and cumulative rainfall
loss (Rsa.Q loss) (Cumulative rainfall - cumulative rainfall rainfall loss

curve) are shown Table - 2.18 and Fig., - 4.12.

Thé"calculation formula for Table -~ 4.18 is shown as follows:

)
- Rsa . A
Where;
Rsa = Cumulative rainfall
Q = Total runoff volume
A = Catchment area
f =  Runoff coefficient
Rsa loss = Cumulative rainfall loss.
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Table - 4.17

Parameters of Slope and Channel

N=1. :
Block Area Slope (N= 1_3} ' Channel
K
Length | Gradient 0.6 Length | Gradient K P
2 ) .
No. (Km¥) (m) o (N/Vs ) (m)
(1.496)
L 6.97 1,708 0.261 1.908 - ‘
1 — (1'332) 4,080 {4,055 0.60 0.66
R 5.84 1,431 0.340 L1763 (0.02) '
‘ (1.571)
L 0.94 384 |. 0.222 2 008 .
2 - (1‘ 516) 2,450 0.071 0.60 0.66.
R 0.68 278 0.260 1633 (0.02)
(2.607)
L 0.69 221 0.041 3 395 _ : : _
3 {2'350) -3,120 0.048 0.80 0.63:
R 1.81 580 0.058 2 097 (0.02)
_ (1.501)
L '2.14 495 0.258 1,915 o o
4 {I'Qsﬁ) 4,320 0.058 1.60 0.59
R 5.58 1,292 0.338 1968 | - 0.02) '
: (2.202)
L 1.09 310 0.072 2,808 - : .
5 (1'989) 3,520 0.078 0.54 0.73
R 2.18 619 0.101 2,.537 (0;02)
(7.943)
L 0.50 407 0.001 10.131 ‘
6 (3'599) 1,230 0.020 1.12 0.88
R 0.19 154 -0.014 4,590
(2.607)
L 1.25 267 0.041 3.995 o
7 (2‘667) 4,680 0.053 0.95 0.66
R 1.63 348 0.038 3.401 (0.02)
(3.599)
L 0.34 276 0.014 4.590 : ' '
8 @B 1,230 0.016 0.87 0.64
R 0.50 407 0.007 5.651 :
, (2.487). .
L 0.52 301 0.048 3171 Lo o
9 5.487) 1,730 | 0.020 10.46 0.80
R 0.41 237 0.048 3 171 ) R '
L
Total
R

- 127 -




CUmﬁlativefraiﬁfall loss (ZRY ) -

Tablé - 4,18 'Runoff'Coefficient of Discharge

Flood name L R - ra £* I RL Remarks
' () . (%1000m3)

1986, 5.25  31.8 987.5 '0.934 2.1

'1986. 6.25  77.6 1,940.8 0.725 19,2
- 1986. 9.15 91,6 - 1,096.9 0.360 - 58.%
"1986.°9.27 108.4 1,401.8 0.389 66.3
1086.10.12. 144,4 ° 2,318.9 0.483 74.7
©1986:11.10°  69.5 486.5 0.210 - 54,9

'1986.11.18 . 171.4 1,956.6  0.343 112.6

%) Calculation point SUKARATU (C.A=33.26 km3)

ool

100

o T 100 300 T

- Cunulative rainfall'(ﬁcﬁgg

Fig;'4—12 Correlation between Cumulative Rainfall (Rsa)
: . and Cumulative Rainfall Loss {(Rsaloss)
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{(3) Parameter Analysis

" Parametey anaiyéis'was'mainly'performed for cases in which the
equividlent roughness and_cumulative rainfall-cumulative rainfall loss curve

were changed, -
The f£loods for the paramster analysis are listed below.
1)  September 15, 1986 Flood
2)  September 27, 1086 Flood
3) “October 12, 1586 Fibod
4) November 18, 1986 Flood
The parameters to be 1dentlfled flnally are equivalent roughness N =z
1.5, Cumulat;ve ralnfall Rsa 200 mm and cumulatlve rainfall loss Rsa Ioss =

80 rim.

The relatlonshlp between observed d;scharge and calculated discharge is

shown in Flg.~ 4. 13.

34
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4,.5.3 Runoff Calculation
Runoff calculation was carried out to make a_dg#ignfh?éroérabh.
(1) Design Hydrograph

The basic policies to make a design hydrographs are summarizéd as

follows:

a) The scale of plan shall be 1/50 year (50 years)

p) The duration of ralnfall shall be decxded An one day Laklng the
condition of the number of data into account, -

¢) Making of design ralnfall shall he made by extendlng the actual
hydrograph in un;ts of da:ly ralnfall.,

:d) The-average aerial rainfall shall be calculated by the Thxessen
method when there is a difference in ‘the distribution of ra;nfall

by area.

Table - 4.19 is shown a 1ist of extension rates for each rainfall. In
Fig. -4.14 is shown a hydrograph of observation stations (iejakelapa}
Cisayong, Cigadog). The Thiessen division: 15 shown 1n Table - 4. 20. A list
of kinematic wave method parameters for S. Czkunlr baS1n is shown in Table -

4.21.
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‘I_.'alile « 4,19 Extension Rate

- __mfmﬂﬁ».ﬁdi-u.“ 25, Flead. oo 53%‘19%&.‘ 8.21 Floe éa)nmgu.‘ 2, 21 Figed
o Tehment | Dafly Rafn o . L 31Ty Raln ) . T ™
Catchment a5 K mmek. e ek " k© mmek  r rax ] R K mRex o ok
A Cem/dayd .(mm/d_ay) {m/hed Comshe] dmmsday) - (mmsday) (omshe) Camshe) . (emsday) {mw/day) (me/hed (omshr)
) 124, 01,938 © 462.0 20,0 . 38.8 144, 0 1,736 2610 29.8 50,9 122.0 2,049 .0 2.2 86
SR??HHE’% 156.0 1.603° .§26,0 33,7 54.0 174.0 1.487 285.0 25.9 344, 145.0 1,724 200 4n: e
BASIH 1S 187.0 . 1.497 404,08 " 17.1  25.6 121,0 2.066 . 261.0 -23.3 44.1 1.0 2,252 - 250.0 44,5 7.7
DASTH (163 102°% 2. 493 468.5 15,8 93,5 81,9 2,832 256.0 14.8 302.0 6901 92,252 250.0 24.4 S§4.9
DASINCIT) 116.0 2,155 . 409,08 16.& 958 224,0 1,116 250.6 22,3 . 24.9 109.0 2,234 250,0 934 5.6
BASINCLE? - 128,00 -1, 938 363, 0 20, 0 38. 8 237, 0 '1,.055. 2561.0 9. 0 a1. 6 122.0 2.049 250.0 q42. 2 86. 5
GASIN(20) 145.0 1.852 4859. 0 21.9 40,6 242, 0 - 1.033% 257.0 13. 8 14.3 - 126.80 1,984 250, 9 28.% 1.4
BAS{N(22) C T E 1,852, 489,40 27.8° Bl 68,8 1.003 7.0 17. 5 16, 4 71.6 1.984 t82. 0 15. 8 3. 3
BaSIN (2 0.0 02 147 438.0 . 26.9 57 8 76.8 1.033 79.0 1,1 1.7 - 7401 1984 I166.8.- 13.6 27. 0
BASTN (240 123,8 1.838--363.¢  20.4- 3e.8 144.0 1.796 . 2E1.0  30.4 S52.1 122,80 2,048 250.0° 42,2 865 |
BASIN(ZS) 110.G 5,786 . §20,0. - 32,7 88,4 185,0- 1.4951 026.0 57.0 <¥T.0| - 13{.0 2.043 2§0.0 05.7 . 73.)
BASIN(26) 155.0-- 1,800 . 1110 8.5 617 199.0 2,284 204, O as.o 58, & T122.0 2,049 250. 0 42.2 B86.5
BASIN (2T C§5R.0 1,803 7ILO 385  6L.7 1090 2.234 204.0 30.0 68,8 122.0 2,048 250.¢ 42.2 €6.5
DASIN(2E) 156. 0 . L. 803 b 38. 5 61,7 105. 0 2.294 204, 0 30.0 6b. 8 122.0 2.048 250.0 42,2 BE. 5
DASIN (2D 156, 0. L.BO3 T14.9 38.5 61.7 109,06 -2.294 2040 °00.0 £8. 8 . 122.0° 2,049 250, 0 42.2 86. 5
BASIN (300 156.0 1,600 7§10 . 0B.§ - (BN 108:0 ' 2,294 . 204,0 30,0 £8.8 122,0 2.045 250.0 42.2 BE.5
BAS LN (31) 155.0. 4,608 - 7iLO 3.5 L% 163,8 2.284° 204.8 30,0 688 122.0 2.048  250.0 4%.2 86.5
BASIN(32) 156.0 1.603 1.0 " 38,8 51,7 103.0 2,294 204.0 40. 0 6R. B f22.0 2,049 250, 0 42,2 a5. 5
EASINGD 156.8 -1.603 TILO 3B.85° S&I.7 103.0 2,294 204.0 _ 90,0 8.8 122.0 2.049 . 250,0 42.2 86§
BASING 156.0 , .03, 7150, 33.5 8.7 109,60 2,234 2040 Dpo emal 12276 %049 280,80 2.2 BE.S
] ey 1986, 30,12 Floed Je8)_1985. 11,18 Floed
Tatchmant {. Dally Rain: . - - . 7 o T[JaTly"Ratla z ST T ;
) T R ..o R oo RRFK r (5l .. .k HR*X [4 T*R
R tomdayd tnm/day) (amhid eashe) - (omfday) tam/day) tan/hr) (mo/he)
1) 23,5 ¢, 546 . 80.9 12,0 .3i,% 91,5 1.453- 3.5 3.3 7 4.¢
43 81,8 HE4E 250.0 -25.5 . 67,5| - "172.0 -1.453 250.0 274 29.8
5 6.2 2. 645 181,09 .17.8 411 . 60.8 1.459 " @64 13 251
6} 148.2 - L.T1Q 25¢. 0 41.0 T8 1 113. 1 2. 210 247. 2 a7r.1 B2. 0
s It B4, 2 LT10 141. 0 20. 5 5.1 Teo2 210 153.0 15.8 43.3
BASINCIE) 215 . L7100 39.3. 12, 20,8 2105 2,210 - 46,3 2.4 53
98.1: 2.548  250.0 20.8 53,3 129,06 1.938 250.0 90.5 59.1
BASIN(22) 260.0° 1,000  -260,0 788 10.8 1806 1,263  250.0 63.3 ° 31.5
2540 -1, D00 254. 2 6. 2 75, 2 244.0 1.028 303.9 6.0 §8.6
298 1.0 59,3 1.9 20. 5 < 21,5 2.210 28.7 2.4 5.3
1260 “1.884 250.0  2B8.6 .. 56,7 177.0 . 1.412 250.0 442 - 62.4
J2a 5 1710 40.2 12,00 20,8 2§, 1 2,210 © 399:8 . Z,4° . 5.3°
23.5 1; 710 40.2 . 12.0 20.5 28,1 2,210 39.6 2.4 5.3
23.3 1LY 40. 2 12.0: 20,5 28.1 2. 210 39.9 2.4 5.3
23,5 0710 A6. 2 12,0 20. 85 -28.1 2.210 33. 8 2.4 53
DASINLI0) - 235 §.710 40: 2 12. ¢ 20.5 28,1 2.210 38. 8 2.4 5.3
DASTH{21) 23,5 1.7110 40.2 . 12.0 . 20.5 281 2.210 33,8 2.4 5.3
HASIN{OZY 23.5 1.0 A2 12,0 20.% 2801, 2,240 g9, 8 2.4 5.3
DASIN (D) 23,5 1710 - -40.2 12,0 720.5 ?8.1 -2.21Q | 9.8 2.4 5.3
BASIN (I - 23,5 1.710 40.2 12,0 -20.5 28,1 2,210 39.8 2.4 5.3
0 . . -
-~ Probable Dafly Rainfall =250 mm/day (W=1/503
© Table - 4.20 Coefficient of Thiessen
Flsod R Ralnfail . Station na :
oo: ‘name;jCatchment - CISAYONG |TEJAKELA. |CIGADOG Total Remarks
BASINCG1D) 0. 600 0. 000 1. 000 1. 000
BASINCI4) 0, 056 0. 944 0..0600 1. 000
IBASINC(15) 0. 223 0. 000 . 717 1. 000
BASIN.C-IBE : 0.519 - 6,000 0. 481 1,000
BASINCLTY - 0.257 0. 000 0. 743 1. DGO
IBASIN(1IG) 0..000 0. 009, 1. 000 i. 000
BASIN(20) - 0,188 Q. 808 -0, 310 1. 600
S BASIN(22) - 1..000 0, 000 0. 0G0 1. 000
CUoo .. |BASIN(23) 0, 967 "0, 433 0. 000 1. 000
. 1!_388 BASIN (24> 0, §00 "0, 000 - 1. 060 ‘1. 000
1 Coone o IBASIN(28) 0. 239 ©0,761 0. 000 -1, 0600
:52% g,é?-.gﬁg}ﬁgggg- 0.030 . 000 1. 000 1. 000
gt e &l D 0. 000 0. 000 1. 000 -
€3).9,27 {BASIN(28) . 0:000 0, 000 1.030 -{'ggg
L) 10712 T[BASINGZD) 0. 600 0. 000 1. 000 1. 000
(511,18 {BASIN (30) 0. 000 0. 000 1. 000 1. 000
- S IBASIN(3LD 0. 000 0, 00D 1. 060 1. 600
DASIN(3ZY 0. 000 - 0,000 1,000 1, 000
EAgINf33>_ 0. 000 ¢. 000 1. 000 1. 000
,A INCT4) 0. 000 0. 000 1,000 1. 000
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‘rable - 4.21 (1) pParameters of Slope and Channel

Block

No,

-~ Area

('Kl'mi'-)

“Slope

Length

_ Gradient
8

N=1.5
K
0.6
(NIVs )

channel (River)

Length

Gradient

K

‘L

1.76 |

{m).
587

0.852

11338

2.27

57

0.661

1.444

~ (m)

8,000

0.197

(0.020)

0.670

0.764

112

472

0.466 |-

1.604

120

508

0.337

1.768

2.375

0.101
(0.020)

0.880

- 0.750

| em |

354 .

0.085

2.674

514

0.058

2.991

- BT5

0.034

(0.020)

.2.160

0.742

045

_fO'_32 .

320

0,031

. 3.607

470

0.021

* '4.&43

11,000

0.020

- 1,420

0.761

149

392

0.062

.. 2.936

' 1.00

285

' 0.105

| 2508

4,625

- 0018

2.500

0.757

- e—

2.57

0035

3.486

4,500

L0043
(0.020}

1.700

0.781

' 3.05 g

0.800

. 1.364

am

0.660

1,487

3,250

0.185
(0.020)

0.880

~0.750

0.60

0.038

' 3.415

041

364

0,055

© 3.046

1,125

0.036
(0.020)

0.880

0.760

0.46

460

0.022

. 4,022

-390

© 0.051

: 3.19;9

1,000

0.020

‘1.420

0.761

RN

234

0449

L 1.822

1.93

406

0.135

' 2.323

4,750 -

0.016

- 1,700

0.781
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Table - 4.21 (2) Parameters of Slope and Channel

Block

No.

Area

(Km?)

Slépe |

Length

Gradient .

5

- _‘C.h'a'nnel (River)

Length

Gradient N

0.33

" (m)
240

0.042

. 3,309

0.71 .

516

0.019

4;163 |

' 1.375;

: 0.6‘1‘5

© 1700

o8t

11.45

1,761

0.187

2108

4.31

663 -

0.445

1.626

6.500 - -

0,018

1900

' 9.781

4.40

11,303

0,925

1.308

1.86

551

- 0.907

-~ 3375 -
[R5 K NN EE

045

1.982

- 0.614 -

2.18 .

513

0.068

‘o854 |

1.56

367

0.163

2ase . |

4250

Ik 0020 |

10.024-
140.020) -

1784

0613

1.85

387

0.637

1487

1.54

342

0.395

- 1.686

4,500

-0.082 |
0.0200 |

“1.982.

0,614

1.64

4106

0.159

2218

3.60

900 .

0.072 |

- 2.808

4000

oo |

1,962

0.610

017

1,925

0.065

- 2.807

7.32

1,830

~ 0.068

2.853

4000 |

0.018 -

1843

0.613

217

789

0.146 | .

2213 |

0.95

345

0.203

2.058

2750

0164 -
0.020)

1982

gBl4

5.69

799

0.275

- 1.878

2.156

302

0.712

2310 |

7125 -

0015 -

-~ 1.962

- 0,610

3.67

979

0179

- 2138

1.73

461

0.130

2.351

- 87150

| oons

2,006

©0.620

0.40

320

0.219

2.012

0.50

400

0.125

2380

1.250

0.016 -

| 1.906 -

‘0.614:
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(2) Results of Runoff Calculation
The runoff calculation using the kinematic wave method for five (5)
flood in the S. Cikunir basin was executed. Peak discharge of main refereuce

point is listed in Table - 4.22.

Table - 4.22 Peak Discharge'in Return Period 50 Years

' Ref P01nt Ciéonyd I Ciﬁonyp I Cikunir 8. Cikunir
Area ~dalam dalam Bridge S. Ciwulan
e  (km3) o (Cibanjaraﬁ) (Cikunir) _

Rainfall - 6,77 km? 7.11 km? 24,26 kmZ 84,42 km?
(1) Sept. 16, 86 'x;i (4) 46 (&) 112 (5) 462 (4)
(1) ‘Sept. 21, 86 ' 32 (5) 70 (2) 186 (3) 750 (2)
(1) sept. 27.°86 79 (2). . 122 (1) 321 (1) 1,112 (1)
(1) Oct. 12, 86 82 (1) 65 (3) 216 (2) 510 (3)
(1) Nov. 18, 86 70 (3) 39 (5)  160.(4) = 343 (5)

'ﬁb;e) { “): Rank of Peak discharge.

Accordzng to Table - 4 22, the maximum values of peak discharge for
each base poxnt are: Clponya I (Clhanjaran), 80 m3/s' Clkunlr Bridge,

3
;320 m !s, S. Clwulan confluence, 1,110 m3/s.

The reason the peak dlscharga differs for each f]ood is that the hourly

ralnfall wWas dszerent aftar exten51on.
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4.6 Design Hydrograph

The peak discharge at the 8. Ciwulan confluence and the Cikunir Bridge
have been listed in order to Table -~ 4.23 based on Ehe-runoff calculation
results in 4.5.3.

Table - 4.23 Rank of Peak Discharge

{1) Confluvence of 8. Ciwulan

Bank Peak Discharge ' Flood
(m3/5)
1 1,112 Sept. 27, 1986
2 750 Sept. 21, 1986
3 510 Oct. 12, 1986
4 462 Sept. 16, 1986
5 343 | Nov. 18, 1986

{(2) Cikunir Bridge

Bank Peak Discharge Flood
(m37s)
1 321 Sept. 27, 1986
2 216 oct. 12, 1086
3 186 Sept. 21, 1986
4 160 - Nov. 18, 1986
5 112 Sept. 16, 1986

According to Table - 4.23 the September 27 flood gave the highest

values for either point.

The values of peak discharge and the volume of the runoff hydrograph
must be taken into account by design hydrographs. However, for purposes of
this study, it has been decided to selects the highest peak discharge value

and adopt the September 27 flood as the design hydrograph.

The hydrographs of the main reference points of the design hydrograph

are shown in Fig, - 4,15,
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4.7 Calculation of Peak bischarge

The calculation of the peak discharge for each return period was

executed and results are shown in Table - 4.24 to Table 4,26.

The method for calculation of rainfall intensity and peak discharge are

as follows:

{1) Rainfall Intensity

x =R§2 CEOPE e an
Where;
r = Rainfall intensity (mm/hr)
24 © Daily rainfall (mm)
R = Concentration time {hr)

{(by Kraven method)

(2) Discharge

Q = 1{3.6 .f‘r-A M E R RN I AR A ] (4-8)
Where:
. 3
0 = Discharge (m" /sec)
£ = Run-off coefficient (£ = 0.7)

= FRainfall intensity {(mm/hr)}
A = Catchment area (sz).
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Table - 4,24 (1)

Probable Flood Discharge (S. Ciloseh)

-k AL
REver site Name Catchment River | velocity | Tims of{ - Probable Rainfall Proballe Flood
hisa fength | of Fiood Flood . 1
A L Ty Concen~ Intensity r (mm/r) Discharge § (1ni/5)
Hame N Name {Km2} (k) 1 {km/hr) “;"{f“; 1100 | 150 |15 [1st00F 150 1425
'] 260 mm| 250 mm [ 220 mm
ls. ctaoish 1.| check Dam €IS = 3 12,66 9.20 | 12.8 0.7 1233 | 1101 | 96.8] 304 271 218
i 2.8t . 307 274 241
2, ¢ th]? Tributary (14.43] 9,38 12.6 G, 23,3 110.1 96.8 (145} {303} 2923
3| Check Pam (IS -~ 2 - 14,65 20,10 12,6 &3 112.8 100.7 88,5 {(3de (109} {272}
4.} Check Dam CIS = 1 14, 83 10,60 12,6 0.8 112.8 00,7 88.5 ] (346) {309} (27.‘_2]
e : 16.93 1346) | 1309) 2m
5.| € with §. Cimampang (31.49) 12.60 12,6 1.0 97.2 B6.8 6.3 {595} (531 (4573
6.] Megla Ovarfiow 32,323 i3.83 12.6 L1 51.2 81.4 7i.6 595) (511} (467}
7.} C with Tributary (36.81) 11,27, 12,6 1.4 7.6 £9.3 61.0 (595) (531) 1467}
8. Cllo:éh Bridge 38.16 21,25 12,6 1,7 66,2 60,9 53,5{ (595 {531) {467)
39,14 {59%) (53 {467)
9. '.'.-'Hu‘.h 5. Cimulu (62.17) 24,44 2.6 1.9 63.3 56,5 49.7 1765) 1663} {601}
10.] C.with $, Citanduy 63,64 29.00 12,6 2,3 55,8 49,7 43.8] [765) (683} {601}
y . 170.0 152.7 135.7 109 95 87
5., Cimala 1.1 € with 5. Cimampang 3,27 5,08 12.6 0.4 179.0 159.9 | 140.5 114 102 a9
§. Clmampang 1.} Check Dam Ot - 2 6.25 1,20 12.6 0,6 135.6 122.0 107.2 166 l4s 130
2, Check Pan P - 1 7.05 8,00 12,6 ~ a.6 136.6 122.0 107.2 187 167 147
172 187 |, 167 147
L{C with S, Cimala 110.99) 9,63 12,6 0.8 112.8 1({0.7 88,5 251 (215) (189}
: 11,68 241 215 189
4, . " . . . . . . c
C with 5, Cipturey {14.56) 10.94 12,6 Q.5 104.2 43,1 81.8 255 (264 (232}
S, Cipeurew - 14 ¢ wikh 5. Cimampang 2.88 5.48 12,6 0.4 179.0 159,9 140.5 100 90 79
g, Cimulu 1. C'with 5, CimaHg 23,03 14,19 12,86 1 81.2 8.4 71.4 408 365 321

LI + Confluence with ancther river

= () 3 Catchment Area at the down stream of conflueice

Lb » 0,2778frA

Q : peak aiaschargs of Fleod ( m3/s )

£+ run off coefficient o 0,7

X 1 raintfall inrensity {mm/ar)

A : catchment area {Km2)
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Pable - 4,24 (2) = Probable. Fléod Discharge (S. Cikunir)

:;mx Site Nama Catchmant River ) Velgcity ! Time of] Probable Rainfall. - Prchable Flixx_l
a;ea I"’I‘:’th °£Ht‘;°‘.’d _cf:::g_ _ Intensity r (em/hr) Discharge ¢ (m3/a}
oo ol N ey | [ emssen [ iy T s [ las (10 | ase [ v
, Y paopm | 250mm | 220mm : -
8. Cikunir 1.] Check Dam Q¥ ~ 5 .- | - 2.78 4,38 | 16 0.4 |aws.o [-1se9t 1405 - 96 & »
2.1 Chieck Dam ' KN ~ 4 3.00 290 | e’ 0.4 _1_:7.5.5 15909 | 1ao8] r0a o3 ‘a2’
3. Check pan N - 3 30 5.1 R 0.4 §179.0 | ‘1599 140.5] 111 00 a7
4_. € with 5: Eib.i.tkur (2.‘;:) 6.79 12:6 0.5 154.3 | 137, B: 121-1 (i;i! (igg) - (';:g]
s.| ciponyo £ 0. overflew | T.1d .68 | ia.6 0,6 |.136.6 | 1220 1072 189 169 148
6. Cipenyo I L. ovextior 7.90 éfsé_ : 12;._5, . 0.7 - 123.3 :110.1_ 86,8 189 169 149
7. Consolidation Dam ON-2 9,10 0,38 | 1.6 0.8 2.8 | 10007 . 88,5 200 178 157
8. | Conaolidation Dam -1 10,03 1.96 | 1.6 o9 1 1ea.2 | eanf e 203 | 185 | - 10
- 9.] ¢ with 8. Cibanjaran (g:zg, 11,88 _ ﬁ.e 0.3 mg.: §3.1 _f:i-. ,i?:,- (iiz, é?i, )
10. | cikuonir Sridge 24.68 w2 o126 10| sz | el e] e s 376
1. | € with 8. clsarund };_3323) 20.95 | 126 1.7 ) ea1 . eo.s| s3s nj;g}_; {';;fl . ‘::.g)-
12,1 € with 8. Clwilan ‘84,42 222 { 12,6 Le | ss.e ] see| 5L.5 1,105 987 | &e9
1s, Cih.a.njaran 1. Crat.e; .3.59 - 0.5 145,32 LLS 1.1:737 w0 | ez T - e
2. theck Dam BF - 5 421 420 | 126 o.¢ | 1.0 | o9 ieas| 147 | am 1s
3.} check pam 8y = 4 4,41 4.70 12.6 0.4 | -179.0 | 159.9| 140.5] 153 ‘137 ;e
4. | Consolidatlon Dam CBI-3] © 471 5.35 12,6 0.a | 190.0 159.9 “M0.51 164 | a6 129 -
5.| cipoyo 1 5,76 6.21 |7 126 0.8 | 1sa3 | ane | Ciaa] wes ) s | 13
6.| cipeayo 1 D, Ovarflow’ 6.77 7.28 12,6 0.5 | aseie | az2.0] dor.2| 10! yer 1
7. ] Ciponyo T L. overflos .62 8.27 12.6 0.1 | 1233 | 1a0.1| ssle| iex |oaes 143
8. Consalidation Dam'CRI-2| "9.39 10.10 12.6 o.s | i;z.e w07 | e ‘_.zos_ 184 162 -
9.| Cross point of Cikunten I 10.06 1110 !26 .9 _7!7-!3_4-‘2' : 5.1 o8 ) 206: _1.84‘ - 162
10.} consolidation Dam cear-1] 100257 1 11,80 1i2'.6 b oTes | roaiz | Tes,aa]snel dost ves ¢ BT
it} € witn s, Gknie” woe | 13.09 | me | os ) enz | ess) 7es] a8 | ase i
. Cibukur 1.} ¢ witn 5. cixmir 2.3 4.95 2.8 0.5 |- 17000 | 15e.s | iratis) sy "t Ey
$. Cisaruni 1.] chack Dam €% « § PILTI 2.92 126" 6.4 | 179.0 _'15'.9.3‘ ‘1405 T i 2
2. Genscliidation (SR ~ 4 1,70 3.3 12.6 0.4 | 11,0 159.5 ) 190.5 53 .4_5
13.{ censolidation €38 - 3 .22 17 2.6 0.4 | 15,0 | RS 18] 69 3
4.] Congolidation CSR - 2 2,38 4.22 12.% G4 _159.’0 BULICH ARPIES B RE 7Y
5.| consolidation csr - 1 2.47 4,72 12,6 o.a Lammo | vms | vws| sl m ©
6.1 Cross pint of clkunten I 6,26 6,82 12,6 Q.5 1574:.1' 17,8 | 1t 188 168 - 143
Tl € with S, Clavang frepad iL07 2.6’ 0.9 {1toez | eaa Canai A0 o
8.} Cwith s, Ciam:.la (ig:?,z) “15,2) 12,5 L2 | e5o t6.7 ) e f;.:g) _ '(gggi "'ti;:,i
9.1 € with S. ikamic 4310 18,96 1.6 LS | 7] esa) o sa2] e | sse ~aem
$. Clawang 1.] Cross point of T 3.1e ' 5.51 1,6 0.4 179.6] 159.9 | 1405 i ay a7
Cikuntegn I . . .
-2, ¢ with's.. cisarunt 8,43 .68 12,6 0.6 | 112,8] 100.7 | 8B.5[ 185 | 165.1 145 .
S, Cianda 1| consortdation pam (2 2,60 4.95 12.6 o4 | 1.0l 1509 b el et o a1
_ (Existing Dam) . '
=
2. cross poine of 3,12 595 | 12,8 0.8 | 1543 1.8 ] 1211 94 “ad =iy
Cikunten I :
3} € with $, Cisarunt 11.18 13,00 1.6 | 1o 92| s.e | 78.3] 21 T 166

- 141 ~




Table - 4.24 (3)

Probable Flood Discharge (5. Cimerah and §. Cibatukuda)

River Site Hame Catehmant River | Velocity| Time cf] - Prchable Rainfall prohahle Flowl
?s;ea Ie:ghh ot F':DM C?\lﬁ— Intensity r (mm/hr} tacharye © {ml/5)
o Ho Hane {%n2) “temd [ (xm/m) ‘:,"'tuiu‘f’; 100 | aso 1 ages lazwe | tee | iz
| |_280mn | 250w § 220mm] )
5, Cimersh | 1l. | Check Dam @R~ 5 1,30 3.19 | 126 0.4 1 179.0 | 159.9 | 140,5 45 4 1
2. | Check Dam (L) . 3.40 5,50 | 126 0.4 | 179.0 | 159.9 | 140,5 | 112 100 88
2. | Check pam CMR - 3 178 5,11 | 12.6 0.4 | 179.0 | 159.9 | 10,5 [ 1im us 103
(Existing Dam}
4. | Check ban CMR - 2 3,97 .08 | 12,6 0.5 | 54,3 | 137,8 t 1211 b 132 118 103
5. | Check Dam CMR = 1 4.24 7.9 | 2.8 0.6 F 136.6 | 122.0 | ror.2{ 112 118 103
6. ¢ with &. cipada (::;’;) 8,48 | 12.6 0.7 | 123.3 | 1n0.1 | 9.8 (;;; (gg, ég:)
7. | cross point of (1;::3':) 5,42 | 12.8 o.8 | 112.8 | 100.7 | es.s (;:g] (;ii) ‘i;;,
Cikunten 1
£.| ¢ vith 5. Clerpo ii:'. ol .86 | 12,6 o8 [ 1042 | @31 ens (23:2, 22, égg‘
a.| ¢ with s, ciwulan égi?& 16.23 | 1.6 1.3 | ans | 72.8 | e4.0 ‘ﬁg) el égi)
8. Cipada’ 1. [oonsolidation Dam (1) 2,30 4.90 | R.s 0.4 | 179.0 | 159.9 | 140.5 80 72 63
2. | Censplidation Dam {2} 2.54 5,25 | 1.6 0.4 § 179.0 { 159.9 | 1d0.5 88 79 69
3.|c with 5, Cimerah 2.49 s.48 | 12,6 0.¢ | 179.0 | 159.9 | 140.5 87 77 68
§. Cipada 1./ check pan cPD - 2 0.72 2.6 | 126 | o.a | 179.0 [ 159.3 |-l40.5 25 22 20
2.fCheck bam CPD = 1 0.99 3,38 | 12,6 0.4 | 179.0 | 159.9 | 140.5 L 24
3.] Consolidation Dan (3) 2.80 5.50 | 12.6 0.4 | 179.0 | 159.9 | 1405 97 1 a7 77
4,1¢ with §. Cimeran 321 6.59 | 12,6 o.5 | 1%4.3 | 137.8 | 121.1 96 ‘ 25 76
5. Cisala 1, check pam ©SL = & " o.eo .99 ) 1n.s 0.4 | 2.0 | 139.9 | 140.5 21 19 16
2.)Check bam CSL - S 1.24 2.59 1 12,86 0.4 | 179.0 | 15,9 | 340.5 43 19 14
3.| Check bam oSt - 2 1.67 119 | 126 6.4 | 179.0 | 159.3 | 14d0.5 se | s a6
4.{ Cheek Dan CSL - 3 1.84 1.5% | 2.6 0,4 | 179.0 | 159.9 | 0.5 64 57 50
5.} Check bam C€SL - 2 2.0 4,39 | 1.6 6.5 | o0 | 1s9.9 | 10,5 30 e 57
6. Check Damn CSL - 1 2,37 4,59 | 12.6 0.4 | 175.0 | 159.9 { 240.5 82 4 65
jc Hﬁth 5. Cimtqh 3.21 6.39 - 12.6 0.5 154.13 134.8 21,1 112 lo0 BB
S. Claspo L. Cross point of 2.64 4.8% 2.6 0.4 199.0 152.9 | 140.5 92 a2 jz !
Likunten I : IE
2.} ¢ with 5. Cimeran .95 s.69 | 12.6 o5 | 1543 | 1348 | 1212| 1re.! 10 ! a3 |
8. Clkupang [ 1§ Chack Dan Q@ = 3 1.16 13| 12,8 0,4 | 179.0 | 152,9 | 140.5 40 % | 3z
2.} Check bam cxp - 2. 1.50 3,73 12,6 0.4 | 1780 | 1%9.9 | 140.5 52 47 41
3] check Dam cxp - 1 1,83 4.73 | 126 0.4 | 1790 | 159.9 | 140.5 64 57 50
4.‘ Cross point of Cikunten I 3,40 6,83 | 12.6 0.6 | 136.6 | 122.0 | 107,2 90 8t 7 !
5] € with 5, Clmarah 5N mse | 12.6 0.9 | 104.2 931 ) 8.8} 116 103 9t
S. Cibatukvda 1) Cross point of Clkunten I 4,77 5,76 12.6 0.5 | 154.3 137.8 | 12L.) 143 128 112
ZJ C with $. Cimarah 8,17 22,77 12.6 1.0 97.2 86.8 | 76.3[ 154 138 1zl

- 142 -



	SUPPORTING REPORT Ⅰ ANALYSIS & FIELDSURVEY 
	3. Deposited Sediment Volume Analysis
	3.5 Sediment Balance after the Eruption of 1982
	3.6 Spare Capacity of Sandpocket in August, 1987
	3.6.1 Estimation Method of Accumulated Sediment Volume in Sandpocket
	3.6.2 Supposed Allowable Sediment Line
	3.6.3 Spare Capacity of Sandpocket


	4. Hydrology
	4.1 General
	4.2 Collection and Arrangement of Hydrological Data
	4.3 Rainfall Characteristics
	4.3.1 Depth of Rainfall
	4.3.2 Aerial Distribution
	4.3.3 Duration of Rainfall

	4.4 Probable Rainfall
	4.5 Runoff Analysis
	4.5.1 Outline
	4.5.2 Coefficient Analysis
	4.5.3 Runoff Calculation

	4.6 Design Hydrograph
	4.7 Calculation of Peak Discharge



