O nammwnMmsE
THE REPUSUC OF INDONESIA

' THEIFEASIBEUTY STUDY
THE DISASTER PI;)EP{IENTION PROJECT
T SUUTHE:\NSTERN SLOPE
. GAEII;NGGUNG R

© FINAL REPORT
- VAN

 DECEMBER, 1988

JAPAN INTERNATIONAL COUPERATION AGENCY

- [CrOE|
1 88-156( %)

- [sDs|







- JEN Lisrary

eI

107276751

vl












~ THE REPUBLIC OF INDONESIA

~ THE FEASIBILITY STUDY

* THE DISASTER PI?ED:IENTIGN PROJECT
_ THE SUUTHE:\NSTERN SLOPE

: . GAESNGGUNG

- FINAL REPORT
MAIN

DECEMBER, 1988

~ JAPAN INTERNATIONAL COOPERATION AGENCY






PREFACE

‘In response to a request from the Government of the Republic of
Indonesia, the Ja?anese Government decided to conduct the Feasibility Study on
the Disaster Prevention Project in the Southeastern Slope of Mt. Galunggung
and has entrusted the study to the Japan International Cooperation Agency

(JICA).

JICA sent to Indonesia a survey team headed by Dr. Koichi HIRAO,
domprising experts of Yachiyo Engineering Co., Ltd. from July, 1987 to March,
1988.

The team held the discussions with concernad officials of the Government
of Indonesia and conducted a field survey on the southeastern slope of
Mt. Galunggung. After the team returned to Japan, further studies were made

and the present repbrt”has been prepared.
I hope that this report will serve for the development of project and
will contribute to the promotion of friendly relations between our two

countries.

I wish to express my deép appreciation to the offidials concerned of the

Government of Indonesia for their close cooperation extended to the team.

December, 1988

e g

Kensuke Yanagiya

" "Prasident

Japan International Cooperation Agency






December, 1988

Japan Interhaticﬁal_Cboperation Agency,
"Att; Kemnsuke Yanagiya,
President : :

Dear Sir:

Re: ’Submission of the Final Report for The Feasibility
Study on the Disaster Preveation Project

in the ﬁggghgggggrn Slope gg-Mg; Galunggqung

' We are présehting_the'final report of Mt, Galungguang Disaster Prevention
Project Study in the Republic of Indonesia.

This report contains the study reésults of the Mt. Galunggung Disaster
Prevention Plan that was carried out on the basis of the scope of work (S/W)
agreement between the Japan International Cooperation Agency {JICA) and the
Ministry of Public Works, the Republic of Indonssia. '

In this report stated are the study results concerning the design
specifications of the disaster prevention project, .outlines for
countermeasures and project costs, etc. for the southeastern slope of
Mt. Galunggung. B -

The report is divided into the summary, the main report, the supporting
report, and data supplements.  The summary is an outline of the study results
based on the main report, The supporting report contains the details of the
study particulars indicated in the main report and decided countermeasures.
It also contains the details of work quantity and project cost estimation.

In presenting this report, we would like to express our heartful thanks
to all the parties concerned for the project: your Agency in Tokyo and
Jakarta, the Advisory Committee, the Ministry of Foreign Affairs, the
Indonesian Ministry of Public Works, and Mt. Galunggung Project Office for the
great assistance and cooperation extended to us.

It is our sincere hope that the results of this study will aid in the
mitigation qf”disasters,_and_;hereconbmic and social development of
the southeastern slope basin of Mt. Galunggung with Tasikmalaya at its center.

" Yours very truly,

Koichi Hirao, .

- Leader of JICA Study Team for
The Feasibility Study on the
Disaster Prévention Project
in' the Southeastern Slope
of Mt, Galunggung
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GLOSSARY

I. GENERAL SOCIAL ECONOMICS

1) Bandung ¢ Located in the western part of the Java., It is the
provincial capital with a population of 1.46 million
{1980).

2}  Tangerang t A city situated to the west of Jakarta and has become a

supply base for construction aggregate for the Jakarta
region. However, with notable damage occurring to the
environment in recent vears {the lowering of underground
water levels, the deterioration of roads, ete.), the
government has issued an order prohibiting further
excavation.

3) PJRA {Persahaan Jawatan Keraeta Api):
An abbreviation for Indonesian State Railways. Sand
manufactured from the ejected sediment of Mt, Galungguung
is transported to Jakarta at a maximum of 5 departures
per day.

4} Kerut A volcano located in the Prowvince of Bast Java. As with

Mt. Galunggung, it has had a crater lake formed in the
volcano mouth due to volcanic activity. Countermeasures
{drainage tunnel) have been implemented.

5) TKsbpaten A self-governing body comparable to the prefecture (ken)

in Japan. The lezder is named Bupati. Next below
"kabpaten" is "kecamatan®.

6) Kecamatan A self-governing body comparable to the county (gun) in

-

Japan. The leader is named Camat. Next below
Ykaecamatan" is "desa".

7) Desa A self-governing body comparable to a village (mura) in

-

“Japan.
II. DISASTER PREVENTION PLAN
1} Existing Basic Plan:
The disaster prevention plan prepared by the Ministry of

Public Works in 1984 with the aim of preventing

disastors due to volecanic activity from Mt. Galunggung,

— 3w -



2)

3)

4)

5)

6)

7}

8)

9)

Sediment Control Plan:
The plan that aims at controlling the_prqduchion and

flow of sediment in the catchment area on the southeast
slope of Mt. Galunggung.-

Desxgn Runoff Sediment Volume by Flood:
The volume of sediment that runsg off to the referende

point. by debris flow or by the had load flgw during the
flood period. .In ﬁﬁis-repoit, the term, "annual runoff
sediment volume” is used with respect to this. A return
period of 50 years is used for the scale of design
_ runoff sediment volume by flood. '

Design Allowable Sediment Vélumé:
The volume of sediment that should flow down the river
from the reference point and which is both harmless and

N useful.

Design Excess Sediment Volume:
‘The volume of sediment for the sediment comtrol-plan.
It is the resulting volwne of sediment when the design
allowable sediment volume is subtracted from the design
runoff sediment volume,

Design Sedlment Control Volume of Check (Sabo) Dam:
The volume that is the total of the désign yield
suppression sedimént volﬁme_and the design'runoff,

_ control sediment voluma,

Yield Suppression Sediment Volume: _ |
The resulting volume when, there is a decrease of
sediment production at the sediment source due to the.
implementation of check dams.

Runoff Control Sediment Volume: _
The volume of runoff sediment.that temporariiy
accumulates during flooding, when the check dams have
already been implemented, and.s_afe],y'f__.’lows'do_w_nst_réamE
afterwards with the force of.the river flow. -

Annual. Accunulated Sediment Volume of Sandpocket: 4
The accumulated volume An one year of sediment that
flows out from the upper catchmant area of the

sandpocket and accumulates ‘in the sandpocket area.



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Design Spare Capacity of Sandpocket:

The spare capacity of the dasign sediment storage volume

of the sandpocket. It is the spare volume that results

when the accumulated sediment volume is éubtracted from

the design sediment storage volume.

Design ‘Management Sediment Volume of Sandpocket:

Aggregate

Revetment Work:

. VSI

The volume of sediment that is taken as the basic volume
of the Gisastar prevention plan of the.sandpocket. This
is the #olume_that rasults when the design épare' '
capacity volume iz added to the design accumulatad

sediment volume,

-Dasxgn Excess Management Sediment Volime of Sandpockat'

“The sediment volume in excess of the design management

sediment voluma for one year,

The term used for the sand and gravel made from ejected

. materials from Mt. Galunggung. Aggregate is made at the

o o ég@régéte plant,

‘Check (Sabé) Dam: |
Dams over 5 meters high that are built across rivers for
.the-purpqsa of controlling sediment.

Consolldatlon Dams

Dams less than 5 matars hlgh that are built across

~ rivers for the purpose of preventlng erosion and

‘stabilizing the riverbed.

Work carried out to prevent the cave-in of river banks

due to the river flow.

‘Thé. abbreviation for the Volcanological Survey of

Indonesia.

DPU (Departmen Pekerjaan Umum):

Lahar

The abbreviation for the Ministry of Public Works of

“indonesia.

-An Indonesian name for flows that are a mixture of_water

and sediment, Lahar corresponds to mud flow and debris
flow.

The abbrev;at;on for "Sungai" (River).

—gd -



21} Design Drainage Water Level:
The water level for the drainage works of the dralnage
plan for the crater lake.

22) Warning and Evacuation System:
A system to issue wdrnlngs for the occurrence of
lahars, It is domposed of a radar rain gsuge, taieméter
system and a system of information transmission through

amataur ratio operation.
ITI. PROJECT EVALUATION

1}  Project Unit : The coordination of the project taking into account the
purpose of the project, the characteristics of the area,
and the specific characteristics of the project. -

2) Economic Benefits: AR
Thé difference in:cost for damage mitiqation-caused by
flood and sediment damage when the project is
implemented as compared to the total cost of damage when
the project has not been implemented,

3} Possible Disaster Areal _

By taking into account past sediment and £lood
disasters, topographical features, etc., predictions of
-when and where sediment inundation, floodings, etc., will

aoeur.
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1.  Introduction

1.1 Background

Mt, Galunggung (elevation 2168 m), a volcano located 100 km to the
southeast of the city of Bandung in the province (state) of West Java at 108°
east longitude and 7° south latitude, erupted in April of 1982, The eruption
brought great damage to the surrounding Tasikmalaya, Garut and Ciamis

prefectures (Kabpatens) before coming to an end the following January.

Sediment ejected from the volcanic¢ activities is estimated at around
370 million m3. The Indonesian government established the Mt. Galunggung
Froject Office in 1982 to deal with this. Emergency disaster prevention
measures facilities, including sandpockets and check dams, were constructed.

This was completed in 1983.

. Sediment run-off still continues, being especially prominent in the
rainy season when sediment which had accumulated on the hilisides flows down
as Lahar, The accumulations which have resulted therefrom have brought the
gsandpockets np close to their limits., Furthermore, water which had built up
in the Mt. Galunggung crater has shown a tendency to rise, leading to fears
that the crater wall will be washed out or that hot water from the crater will
spray during eruptions. This has made it necessary to devise counter measures

to deal with this problem also.
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The Indonesian governmént therefore requested the Jayanese.gbVernment

to cooperate in a study of disaster prevention plans, including a review of
the existin§ basic plan, 7This request was made in writing on MNovember 22,
1986 by the Director General of the Directorate General of Water Resources
Development. of the'Ministry of Public Works. Having received this féquest,
the Japanese government determined'that it should be carried out by the Japan
International Cooperation Agency (JICA). JICA had sent a preliminary survey
team {(Mr. Yoshimasa Watanabe, head of the Sldpé-?rotection Division,'the'River
Bureau, the Ministry of Construction headed the team, which ihcluded three
others) to the areé in March of 1987 and had compiled a Scope of Work (S/W)

for this survey. (See Appendix 1, Scope of Work.)

-2 =



1.2 . Ouiline of the Study

This ﬁeaﬁibility study was performed under the direction of the JICA
advisory committee (Mr. Keiji Masuko chairman) over a period of 17 wmonths,
betwaen.July 1987 and November 1988, Dr. Koichi Hirao headed the team. The
names of thé_members.of both the advisory committes and the study team may be

found in Appendix 2.
1.2.1 Purpose of the Study

“The purpose of this study was to conduct the feasibility study on the
disaster preventionfproject=in the southeastern slope of Mt. Galunggung, which
is facing the danger of a disaster occurring. Furthermore, by performing this
study it is hoped that techmology will be transferred to the team's

counterparts in Indonesia.
1.2.2 Study Area

The area for this study comprised an approximately 550 km2 basin
located in Kab. Tasikmalaya in the southeastern part of the province of West
Java. The maior:rivers in the~5tudy area were 8. Cikunir {part of the S.
Ciwulan river system) and the §. Ciloseh (part of the S§. Citanduy river
‘system),. The §. Cikunir has its water and sediment. sources in Mt. Galunggqung,

givipg it more run—éff.sediment than elsewhere. . (See location map.)

The-major ¢ities in the study area are Tasikmalaya, Singaparana and
Indihian. The basin's population, including that of the cities., is 410,000
(1986), or 25% of the 1,610,000 people of Kab. Tasikmalaya living in this area.

The major industry of the study area is agriculture, with wet rice and
sugar cane the main crops. Irrigation facilities are making progress, and 70%

of the arable land is ‘devoted to wet rice.

The climate .is tropical, with average monthly temperatures holding at a
fairly steady 24°C to 25°C. The depth of annual rainfall is between 1,900 mm
-and 5,000 mn (Tasikmalaya),_ Fluctuations are great, but the average works out
to ardﬁnﬂ 3,300.mmt The wet season if between October and May, with the dry

‘season between June -and September (four months)..



1.2.3 Study Schedule

The Feasibility study was carried

sut over a period of 17 months,

between July 1987 and Novembsr 1988.

The

1)
2)
3)
- 4)
5)-
6}

The

Study was divided up into six stages. as follows.

Fist Work in Indonesia

First Analysis in Japan

Second Work in Indonesia

Second Analysis in Japan _

Discussion in Indonesia of the Draft Final Report - -

Preparation of the Final Report

purposes of each stage and the main items of work therein are

discussed below,

{1) First

a)

- b)

c)

aj

{2} First

“a)

Work in Indonesia (July to November, 1987)

The preparation of an inception report, determindtion of the

content of studies to be performed in Indonesia.

The collection of data necessary for the making of a disaster g
prevention plan, field reconnaissance to grasp actual conditions of

the area.
Performance of the following surveys in order to make a disaster’
prevention plan; topographic surveys, riverbed matérials ‘surveys,

drilling, seismic surveys.

The preparation of s progress report including the results from ‘b’

and 'c¢' above.
Analysis in Japan (November 1987 to February 1988):
A fundamental study of the disaster prevention plans was' performed:

based on the results obtained from the first work in Indoresia.

Rough projects costs were caleulated and priority projects selected.
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b) An interim report was prepared, including the results obtained from

*a' above.

(3) second Work in Indonesia (February to March 1988, Hydrological
Observation from December 1987 to February 1938)

a} An interim report was prepared including the results of the first
analysis in Japan, and the disaster prevention projects for which

F/8 were to be performed were selected.

) Instruction was given on the maintenance of the warning and

evacuation system and hydrological data collected.
(4) Second Analysis in Japan (May to August 1988)

a) The design, implementation plans and maintenance plans for the
facilities comprising the selected disaster prevention projects
ware made and project costs were calculated.

h) The economic benefits accruing from the disaster prevention
projects were calculated and projects were evaluated from an
socio-economic point of view.

¢} A final report was prepared compiling the results of the study.

{56} Discussion in Indonesia of the Draft Final Report

(September 1988}

a) The details of the disaster prevention projects was explained to

the Indonesian government.

b} A copy of the draft fimal report was submitted to the Indonesian

government .



{6) Preparation of the Final Report (November 1988)

a) The final report was prepared and submitted'to the Indonesian

government.,

b} The final report was submitted to the Indonesian qovérﬁmént.

The above study scheduls and method of study are shown in Filg. - 1.1,
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The results of the studies described above have or will be complied

into the following reports,

Detailed studies of the items discussed in the Final Report are shown

in Supporting Report I - V.

Supporting Report I is mainly concerned with compiling p;énnéd
fundamentals and the basic data for plans and designs. -In'SuppéftingIReport
II is shown a detailed discussion of the content of Chapter 3, "Disaster
Provention Plan." In Supporting Report III and IV is shown a detailed
discussion of Chapter 4, "The Mt._Galunggung Disaster Prevention Project.”
and in Supporting Report V is a detailéd discussion of Chapter 5,'“Pfoject

Evaluation.”

i)  MAIN REPORT |

ii) SUPPORTING REPORT:I {ANALYSIS/STUDY)
{1} Socio-economic (2) prography {3) Geology
{4) Deposited Sediment Volume (35) Hydrology
{6) Sediment Hydraulics (7) Effective Utilization of
Deposited Sediment (8) Evacuation and Warning System
{(9) Topographic Survey (10) Riverbed Materials
(11) Drilling (12) Seismic Survey

iii) SUPPORTING REPORT IX (DISASTER PREVEﬁTIOﬁHPLANS)
(1) Review of the Basic Plan (2)'Sédiment.éontrol-Plans
{(3) Crater Lake Countermeasures Plau (4) Project Units
Comprising the Disaster Prevention Project

iv) SUPPORTING REPORT IXI (DESIGN AND EXECUTION PLANS}
{1) Pesign Criteria (2} Sandpocket=1mprdvement
(3) Sandpocket Maintenance Plans (4) Layout of the
Aggregate Plant (5) Check Dams (6} Stabilization of
River Course (7) Crate Lade Drainage Work (B) Quantity
of Construction Work (9) Construction Plans '

v) SUPPORTING REPORT IV (CALCULATIONS A¥D IMPLEME&T#&ION PLANS)
(1) Calculation Conditions (2) Unit:Prides- '
{3) Project Costs {4) Implementation Pléns

vi) SUPPORTING REPORT V (PROJECT ANALYSIS)
(1) Flood Analysis (2) Economic Evaluation

(3) Project Evaluation









9. Conditlon of"me_ Study Area

.24 Natu?’al éondiﬁons

2.1.1 - Topography -and Geology

(1) - General Geology

Mt. Galunggung is situated in southeastern portion of West Java in a

‘tectatanie block contalnmg several active volcanoes (see F:.g. ~'2.,2}. This

:block is in fault contact with the northwest and the northeast. ' In the south,

the block consists of old andesme volcanic rocks of the Southeastern Range,

correlated to Miocence of Tertiary time and titled southward, generating the

east - west trending normal fault that forms the southern limits of the

‘Pasikmalaya and Garut plains (Source: 1985 J.A. Katili & A&jét 8).

cFront line of

approximately in the

Talagabodas volcanic

From _sbﬁth to north.

Fig. - 2.1

active volcances in Java island is generally stretching.

direction of east - west, however, Galunggung -

'comple.x which Mt. ‘Galunggung belongings to, lies straight
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‘Schematic Geological Map in Southeastern West Java

1984 J.A. Katili & Adjat §.)
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Geomorphology and Geology of Study Area

(2)

1) d¢somorphology

Mt. Galunggung, as shown in Fig. 2.1, has a borseshoe shaped c¢rater
rim. Since the crater rim is cleose to breaching, there are many.hillcocks on
the gentle slope to the southeast,. formed from debris flows several thousand

years before. These little hllls have become natural barriers protectlng

people and property from lahars.

the two main rivers, 8. Cibanjaran'and §. Cikunir, flow from the innerx

side of the crater in a southeasterly direction forming an alluvial fan. .

The §. Ciloseh and its tributary, §. Cimampang, flow on the north side
of 8§, Cibanjaran with §. Ciloseh flowing through the town areas of Tasikmalaya
and then joining §. Citanduy. The riverbed gradients of these rivers are 1710

in the upper stream regions and 1/70 - 1/100 ixn the lower stream régions.
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‘Locatlon sketchmap oféalunggur.;

1BTWE ' .
~ o —~—— i
105°0T'E ot 05 Fos o o8 TS crater and fte vidnity, showing fava
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& mala craterdlm @ . 1188 m. Tempormy volcano obser -
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L,;* Contas Tioos €O Fumirols .1 km wulhust.of the carter,
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2)

Geology

voleanic rocks predominate in this area (see Fig, -~ 2.3 and
Table -~ 2.1). Basement rocks exposed in the study area are the
oldast volcanic rocks, composed mainly of andesite lave flow and
pyroclastic rocks dexived from the Talagabodas, Karacak and Sawal
volcanoes bafore the formation of the Guntur wolcano in the

quaternary era.

Voleanic deposits of old Guntur volcano are covering the above

mentioned veolcanic rocoks.
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”ENDAPAN JATUHAN PIROKLASTIKA 1 GALUNGGUNG
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ENDAPAN ALIRAN PIROKLASTIC 3 GALUNGGUNG

" GALUNGGUNG PYRGCLASTIC FLOW 3 DEPOSITS

ENDAPAN LAHAR 2 GALUNGGUNG
GALUNGGUNG LAHAR 2 DEPOSITS

LAVA GUNUNG "JADT
LAVA OF GUNUNG JADI

. LAVA WALTHANG -
LAVA'OF WALIRANG -

q - ENDAPAN ALIRAN PIROKLASTIKA GALUNGGUNG 2

GALUNGGUNG PYROCLASTIC FLOW 2 DEPOSITS

ENDAPAN LAHAR 1 GALUNGGUNG

GALUNGGUNG 1 LAHAR DEPOSITS

_ ENDAPAN ALIRAN PIROKLASTIKA 1 GALUNGGUNG
GALUNGGUNG PYROCLASTIC FLOW 1 DEPOSITS

FNDAPAN LONGSORAN VULKANTK GALUNGGUNG
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'ENDAPAN VULKANIK GUNTUR
GUNTUR CRATER VOICANIC DEPOSITS

Tahle

ENDAPAN  JATUHAN PIROKLASTIKA GUNTUR
GUNTUR PYROCLASTIC AIR FALL DEPOSITS

ENDAPAN LAHAR GUNTUR
GUNTUR LAHAR DEPOSITS

ALIRAN TLAVA GUNTUR
GUNTUR LAVA FLOWS

ENDAPAN VULKANIX GUNUNG TALAGABODAS
TALAGABODAS VOLCANIC DEPOSITS

ENDAPAN VULKANIK GUNUNG KARACAK
KARACAK VOLCANIC DEPOSITS

ENDAPAN VULKANIK GUNUNG SAWAL
SAWAL VOLCANIC DEPOSITS

2.1

Deposits from Mt. Galunggung
~and Relevant Dates Correlation of
‘Geological Map Units in the Study

Area

DEBRIS AVALANCHE DEPOSITS OF GALUNGGUNG VOLCANO






~The upper part of Mt. Galunggung consists of well consolidated lava
flow, interbedded pyroclastic air fall deposits, ash to scoreous lapilli and

Guntur lahar deposits.

After-a formation_of the Guntur volcano, a phreatic explosion and major
sector collapse oCcurréd:in the southeastern slope 23,100 years ago (1986,
H, - Juwarna et ai;lfSO}OQO Geolpgical Map). The horseshoe - shaped crater was
formed as a result of the explosion. At the same time, it had produced a
great deal of 1ahar deposits (Galunggung lahar dep051t 1), on the southeastern

slope of Mt. Galunggung.

Around the crater which was made up by the above mentioned explosion,

lies the pyrquline and andesite lava flow kiown as Halirang Lava.

Galunggung pyroclastic flow 2 deposits,'cdmposed of ash -lapilli and
bomb, and: Galunggung lzhar 2 639051ts are found along the Clbanjaran and

Cikunir river, on the southeastern slope from 500 m to 1,000 m in elevation.
These deposits were derived from the 1822 eruption.
The youngest deposits, Galunggung pyroclastic flow 3 deposits,
Galunggung pyroéiasﬁic air.fall 2 deposits and Galunggung lahar 3 deposits are
found along the Ciloseh, Cibanjaran and Cikunir rivers. These deposits were

derived from 1982 - 1983 eruption.

‘Laéa'ffom’Mt.'Jadi, a lave dome formed in the 1896 crater in 1918, was

destroyed by ‘the 1982 - 1983 eruption. -

Stratlgraphy of the pyroclast;c rocks, flows and lahar deposits are

summarlzed as shown in Table - 2.2,

- 14 -
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2.1.2 Glimate
(1) Temperature

- The study area is located in a tropical climate and'yaarly temperature
filuctuations are small. The average monthly temperatures for Tasikmalaya are

found in Table - 2.3.

"Table - 2.3 Average Monthly Temperature

(Station; Tasikmalaya. °C)

Year -'Jan  Feb ~ Mar Apr May Jun Jul ‘Aug Sep Oct Nov Dec

1982 25.0 25,2 25.3 25,8 -25.0 24,9 24.0 23.4 24.5 27.0 26.6 25.0
1983 25.6 25.0 26.3 26.0 25,5 25.2 25.7 24.0 25.5 25.3 24.8 25.5
1984 24.7 24,7 25.2 25.4 25.1 25.0 24.6 24.9 23.7 24,0 25,4 24.7
1985 25.4 25.8 25.1 25.3 25.4 24.4 24,5 24.2 24.5 24.0 25.1 25.2
11986 25.2 25.2 24.3 24.7 24.7 24.0 22.9 22.5 23.6 25.0 25.3 26.7

Mean 25.2 25,2  25.4 25,1 24.7 23:9 23.8 24.4 26.2 25,2 25.2 25.4

The data in Table - 2.3 shows that average ﬁonthly temperature vary

OVer narrow ranée == from a high of 25.4 °C to a low of 23.8 °C.
{2) Rainfall

Tasikmalaya and Singaparna are the only observation stations in the
study area with daily rainfall data covering a long enough period (over 30

years)'to:arrange'the maximum rainfall:

- Annual ralnfall, maximum monthly ralnfall per year and maximum daily
ralnfall per year for each observatlon station are shown in Table - 2.4,
Table - 2.5 was rearranged by br;ng;ng together the maxzimum values, minimum

values and mean values shown in Table - 2.4,

- 16 -



Table - 2.4 Annual Rainfall, Maximum Monthly Ralnfall, _ I
Maximum Daily Rainfall at Tas;kmalaya and Singaparna

Tasikmalaya , Singaparna
tear Annual | Max. Month Max. Day Annual : Max. Month - Maxk. Day
1042 - 3,744 505 125 - 3,782 498" 144
1943 4,255 508 106 4,091 - 58% - 150
1944 - (461) 04 2,357 365 148
1945 2,844 582 151 2,754 469 83
1946 - - - - 489 87
1947 - - - - - -
1948 - - - - - -
1949 - - - ’ - - AR BN
1950 - (548) 164 - v -
1951 3,118 - 591 109 3,231 - 801 108
1952 3,704 792 101 2,934 474 103
1953 2,600 317 w01 - - -
1954 4,100 632 234 - 3,521 452 -1
1955 3,900 616 90 3,810 - - 862 .. 120
1956 - . - 3,554 . 461 _ 97
1957 " 3,397 285. 214 - L - -
1958 - .- 586 186 - - . -
1959 3,233 472 84 - - -
1960 3,483 647 138 3,117 . . 445 - 140
1661 1,872 329 89 - 614 73
1962 - - 131 4,095 676 125
1963 1,920 558 90 1,922 378 104
1964 3,027 666 BT 4,589 '1.039 145
1965 - 563 97 - - R
1966 3,098 594 90 - - -
1967 2,062 661 81 - - -
1968 2,062 642 193 - - e
1969 2,701 424 79 - (383) 51
1970 3,218 580 98 - 397 100
1971 3,359 625 164 2,825 485 86
1972 2,550 422 212 - 532 100
1973 4,238 534 111 3,836 621 138
1974 3,393 521 110 ~ 414 .- 111
1975 3,622 1,032 139 2,787 581 133
1976 2,480 638 101 - - 385
1977 - - 165 - 2,772 - 646 119
1978 3,568 458 132 5,114 585 1100,
1979 3,792 703 213 4,106 804 140
1980 3,088 464 68 2,975 - 913 - “BO
1981 3,953 477 117 2,656 432 135
1982 2,228 685 20 1,670 450 125
1983 3,267 486 120 1,737 399 167
1984 4,548 661 165 - (664) - -
1885 3,669 525 112 - . ~
1986 2.480 638 101 - : - 385

1987 - - 165 2,772 - 646 - 118
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According to,Table -~ 2.5, the maximum annual rainfall for Tasikmalaya
is approximately.é;ODB mm. The maximum monthly rainfall is approximately

1,000 mm and maximum daily rainfall is approximately 230 mm respectively.

The maximum valuas_for Singapafna is approximately 5,100 mm for annual,

1,000 nm for monthly_an& 390 mm: for daily.

Table ~ 2.5 Maximum, Minimum and Mean of Annual Rainfall,
Maximum Monthly Rainfall and Maximum Daily

.~ Rainfall at Tasikmalaya and Singaparna
L : C {unit: mm)

Station Tasikm#laya o " Singaparna
 I£eﬁ.‘ ‘ ‘.”Anﬁuél__ﬂax.Mpnth .Max;Day “Annual Maﬁ.Montﬁ Max.Day
Meximum 4,548 1,032 - . 234 - 5,114 1,039 385
CMinimum 1,872 329 68 1,670 365 51
"M§é£ }  ;‘> ‘3,04 s86 127 3,231 546 123
Number of ' |

pata {years) 33: 37 K1 23 30 30

J'The'avéfage moﬁthly rainfall in Tasikimalaya and Singaparna can be shown
in Table - 2.6. ' o

" “Table - 2.6 Average Monthly Rainfall

{unit: mm)

Station Jan_?Feb_ Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Tasik-

360 364 379 266 269 162 170 121 170 324 328 .346 3,294
malaya _ .
S;ggz;_ 321 312 3507 351 257 173 147 129 160 274 316 374 3,231

Note) - Period; 1942 - 1985

Bétween'Juné and September rainfall is found to be under 200 mm. This
'cleaply'allows the year to be divided up into a rainy season between January
and May and October and December and a dry season between June and September,

(See Fig. - 2.4.)
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Fig. - 2.4 Fluctuation Trends in Average Monthly Rainfall

The calculation of probable rainfall by using Iwai Method for Study

Area was made from yearly maximum daily rainfall data of Tasikmalaya and is

shown in Table 2.7.

Table - 2.7 Probable Daily Rainfall of Study Area

Return Period Probahle Daily Rainfall
200 years 310 mm/day
100 280
50 250
25 220
10 185
5 160
2 120

Hote) By Iwal Method

The design daily rainfall in return period 500 years is 250 mm.

2.1,3 River Systems

The main rivers in the study area are Cikunir River, Ciloseh River and

Cimerah River.
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The Cikunir River (hereinafter referred to as S. Cikunir) has its water
source in Mt., Galunggung and flows through the central part of the study area
in a southeasterly direction. There is a confluence with the Cibanjaran River
($. Cibanjaran) in the vicinity of Cijeruk at Sandpocket Ciponyo II. The
river also has a confluence with the Cisaruni River (8. Cisaruni) in the
neighborhood of Bojong, and with the Ciwulan River (S. Ciwulan) near Bojong
parang. The area of the S. Cikunir catchment is 88 kmz, and the river

length is 22 km. 1Its gradient is 1/10 in the upper reaches, 1/70 in the lower

reaches.

The Ciloseh River (8. Ciloseh) flows through the north of the study
area in an eaéterly direction. In the upper reaches there is a confluence
with the Cimala, Cipereum and Cimampang rivers near the Cimampang sandpocket.
The river then flows in a southeasterly direction, passing through Tasikmalaya
and joining with the Citanduy River (S. Citanduy). The area of the S. Ciloseh
catchment is 64 kmz, and the river length is 25 km., Itz gradient is 1/10 in

the upper reaches, 1/90 in the lower reaches.

The Cimerah river {S. Cimerah) flows in the western section of the
study area, in a southeasterly direction. Its catchmest area is 28 km2 and
it flows south being joined along the way by the Cipada, Ciparigi, Ciserah and
Ciampo rivers. After joining with the Cikupang River (S. Cikupang) near

Singaparna, the §. Cimerah has a confluence with the S. Ciwulan.

0Of the three rivers, both the Cikunir and the Cimerah have confluences
with the §. Ciwulan. The §. Ciwulan changes its direction from east to south
after joining with the S. Cikunir in the vicinity of Bojong Parang. Along the
way it also meets up with the Cimawate, Cipinaha, Cilongan, Cikalecpa,
Cikijhing and Cisodong rivers, eventually emptying into the Indian Ocean. The
catchment area of the S§. Ciwulan is 1,050 km2 {330 km2 at the Ciwulan
confluence). Its length up to the S. Ciwulan confluence is 81 km. Gradient
is 17150 at the Ciwulan confluence, 1/220 near Sukaraja, 1/360 near Sukarame

and 1/600 - 17900 at the mouth.

The systems of the three main rivers are shown in Fig. - 2.5 below.
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2.2 .Snclanconémm Conditlon
224 Administrative Divisions

The entire study area is located in Kabupaten Tasikmalaya in the

eastern part of the province of Propinsi West Java.

- Kabupaten Tasikmalaya is border on the west by Kabupaten Garut and on
the east by Kabupaten Ciamis. Tt is made up of 28 kecamatén, and has a total

area of 589 km .
The popﬁlétion'is approximately 1.6 million (1986). (See Fig. - 2.6.)

The stuﬁy area is located in the center of Kabupaten Tasikmalaya, and

lncludes the following six’ kecamatan.

1) Keé. Leuwisari
2) Kec, Singapafna
3)  Kec. Iﬁd_ih;‘.an_g
4) Kac. -Ci_'pede's
5)  Kee. Cihideung

6) - Kec. :’.'[‘_awang'_

Tasikmalaya is comprised of numbers 4, 5 and 6 above.
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2.2.2 Popuiation,

The demographic trends since 1980 of the six kecamatans comprising the

study aréa basin have been compiled in Table - 2.8.

Table - 2.8 Demographic Trends

Study Area

(6. Kecamatan) . Tasikmalaya Kab. Tasikmalaya
: Population _ Index Population _ Index Population _ Index

 19§0: 387,687 100 151,184 . 100 1,514,565 100
1981 .425,815 iog.o 164,338 109.7 - 1,594,650 105.2
1982 411,321 106.1 160,472 106.1 1,586,762 104.7
;933 | 411,464 106.1 © 162,150 107.3 1,584,108 104.6
1984“ 409,225 105.6 .159,684 105.6 1,587,606 104.8
1965 407,250 105.0 159,035 105,2 1,589,466 104.9
1086 407,659 105.2 150,415  105.4 1,609,386  105.3

Note) Index; 1080=100

The demographic trends show that the population increased between 1980

and 1981, but decreased between 1082 (the'year of the disaster) and 1985,

Since 1985 there has been a slight tendency to increase.

2.2.3 Gross Reglonal Domestic Product

‘The gross regional domestic product (GRDP) for Kabupaten Tasikmalaya is

shown'innféblené 2.9,

Table - 2.9 Gross Regional Domestic Product
for Kab. Tasikmalaya
(Rp 106)

Year GRDP Index Growth Rate {%)
1983  391,608.7 100.0 -

1084 478,743.5 122.3 22.25

1985  519,552.6  132.7 8.52
1086 607,875.7 155,2 17.00
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Table - 2.10 Classification Gross Regional Domestic Product

Classificiation GRDYP Portion %
1. Primary 181,763.4 29.9
2. BSecondary 167,032.4 27.5
3. Tertiary 259,074.9 42.6
Total 607,870.7 100.90

The data in the table indicates that a GRDP of 608 billion Bp in 1986,
When broken down by industrial sector primary and secondary industry account

for close to 30% each, with tertiary industry comprising the remaining 40%,

The annual growth has averaged approximately 18% over the last four

years.
2.2.4 Agriculture

An irrigation network has been developed in the area, with the Cikunten
I irrigation canal taking water from 8. Cikunten snd the Cikunten II
irrigation canal taking water from §. Ciwulan., The two canals cut across the
area in a southwesterly direction. At elevations under 500 m it is possible

to cultivate paddies.

Rice paddies accounted for approximately 70% of ths land under
cultivation. There are normally two growing seasons per year, with three
possible in areas with plentiful water supplies. The total area of paddies in
the 6 kecamatan of the study area is 16,380 ha, with 5.7 t being produced per
ha. ({See Table - 2.11) |
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