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I.

II.

IIY.

SCOPE OF WORK
_ FOR
THE STUDY
ON
THE FLOOD CONTROL PLAN
OF
THE UPPER CITARUM BASIN

INTRODUCTION

-In response to the request of the. ‘Government of the Republ\c

of Indonesia, the Government of Japan, in accordance with
the relevant laws and regulations in force in Japan, has de-
cided to conduct the Study on.the Flood Control Plan of the
Upper Citarum Basin in the Republic of Indonesia (hereinafter
referred to as "the Study").

The Japan International Cooperation Agency {(hereinafter re-

ferredtxnas“JICA"L the official agency responsible for the
implementation of the technical cooperation programmes of
the Government of Japan, will extend technical cooperation,
in close cooperatlon with the authorities of the Republic of

Indonesia.

The Directorate General of Water Resources Development, The
Ministry of Public Works (hereinafter referred to as "DGWRD")

shall act as counterpart agency to the.Japanese study team
and also as coordinating body to other relevant organizations

for the smooth implementation of the Study.

OBJECTIVES

The objectives of the Study are:

1. to prepare a flood control plan of the upper Citarum
- basin, . .

2. to conduct a feasibility study on an urgent project
corresponding to the identified component of the flood
control plan, and

3. to perform technology transfer to the Indonesian counter-
part personnel. :

STUDY AREA

Thectuqyarea 'Wwill cover the upper Citarum basin (the catch-
ment:area of Curug Jompong) which is approximately
2,000 sg. km.
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IV. SCOPE OF WORK

1. Collection and Revievw of Existing Data

(1) topographical maps, and proflle and cross-section
maps of the main river and its trloutarles

(2) development plans’ and socxo economic condlt;on of
the study area

(3) existing flood coﬁtroi measures aﬁd facilities
(4) present land use _

(5) damageé cauéed by flood

(6)-hydrclogical and meﬁeoroiogicalndata

Field Surveys

(1) Hydrologicai and'metebréldgical«surﬁeys

(2) geological survey

(3) suuplementary surveys on profile and cro=s~=ect10n of
the river, if neceasary _

AnalysiS'and'Examination
(1) hydrological and hydraulic analysis

(2) socio-economic feature of the study area

(3) flood damage analysis

. Formulation of a Flood Control Plan

(1) formulatioh of flood control scheme of the study
area : o

(2) identification of a pIOJECt to- be urgently lmolemen-
ted . Lo

Feasibility Study on an Urgent Flood Control Progect
(1) preliminary design

{(2) operation & maintenance plan

(3) cost estimation and implehentatioﬁ schedule

(4) evaluation and justification.bf the pfcject



-

v.

VI,

VIX.

STUDY SCHEDULE

The Study will be executed in accordance with the attached
tentative schedule.

REPORTS

JICA shall prepare and .submit the following reports in

"English to the Government of Indonesia.

1. Incebtion Report

"Thirty (30) copies within one {1} month from the
commencement of the Study.

‘2; Progress Report {0

Thlrty (30) copies within seven (7} months from
the commencement of the Study. :

3. Progress Répgrt (1I)

Thirty (30) copies within nine (9) months from
the commeﬁement of the Study.

4. Interim Report

" Thirty . (30) copies within fourteen (14) months from
‘the commencement of the Study.

5. Draft Final Report

‘Thirty (30) copies within seventeen (17) months

from the commencement of the Study.

The authorities concerned shall submit their comments
within fourty-five (45} days after receipt of the
draft final report.

6. Final Report

Fifty (50) copies within one and a half {1.5) months
after receipt of the comments from the ‘authorities
sonceined on the Draft Final Report.

UNDERTAKING'OF THE GOVERNMENT OF INDONESIA.

' The Government of InqoneSLa shall accord privileges and
other. beneflts to the Japanese study team, and through the

authorities concerned, take necessary measures to facilitate
the smooth implementation of the Study.

1. DGWRD shall make necessary arrangement with the coopera-
tion of other relevant organizations for the followings:

{1} to secure the safety of the Japanese study team,

M3 7’/



(2) to permit the members of the Japanese. study team
enter, leave and sojourn in Indonesia fox duration
of their assignment therein, and exempt them from
alien registration reguirements (and consular fees),

{3) to exempt the members of the Japanese study team
from taxes, duties and other charges on equiprent,
machinery and other materials brought into Indo-
nesia necessary for the. implementation of - the
Study, . ' :

{4) to exempt the members of the Japanese study team
from income -tax and other charges imposed. on or
in connection with any emoluments or allowances
paid- to the members of the-Japanese study team for
their services in connection with the implementation
of the Study, : :

{(5) to provide necessary facilities to the Japanese
‘study team for remittance as well as utilization
of funds ‘introduced into Indornesia from Japan in
‘connection with the implementation of the Study,

(6) to provide medical services as.needed. Its expenses
. will be chargeable on the members of the Japanese .
study team, and

{7) to secure permission to take all déta} &6chments
. "and-necessary materials related.to the Study out of
Indonesia to Japan by the Japanese study team.

2. DGWRD shall, at its own expense, provide the Japanese
study team with the followings, in cooperation with
other relevant organizations:

(1) available data and information related to the Study
(2)'counterpart perSonﬁel
(3) suitable office with necessary equipment in Bandung.
{(4) credential or-idehtifiﬁation car&s

3. The Government of Indonesia shall bear claims, if any
arises against the members of the Japanese study team
resulting £rom, occuring in the course of; or otherwise
connected with the dicharge of their ‘duties in ‘the
implementation ©of the Study, except when such. claims

arise from gross negligence or wilful misconduct on the
part of the members of the Japanese study team. :

4. The Government of Indonesia shall carry out following
works: '
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VIIT..

IX.

(1) topographical survey

-~ (2) geological survey

5. The Government of Indonesia shall provide necessary

vehicles for the implementation of the Study.

UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take the
following measures ;:

1. to dispatch as its own expense, study team to Indonesia,

2. to provide equipment necessary for the Japanese study
- team, and .

3. to perform technology t;aﬁSfer to the Indonesia counter-
part personnel in the job site in Japan in the course
"of the Study. A

COMSULTATION

JICA and DGWRD will consult each other in respect of any
matter that is not mentioned in this document and may
arise from or in connection with the Study.
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MINUTES OF MEETING
' BETWEEN DGWRD AND JICA PRELIMINARY STUDY TEAM
_ ON '
" THE SCOPE OF WORK FOQR THE STUDY
oN
PHE FLOOD CONTROL PLAN OF THE UPPER CITARUM BASIN

The preliminary Study Team of Japan International Cooperation
vAgency.(JICA) of'thg Government of Japan for the Study on the
Flood Control Plan of the Upper Citarum Basin and the Direc-
torate General of Water Resources Development (DGWRD), Ministry
of Public Works, the Government of the Republic of Indonesia
exchanged their views concerning the Scope of Work for the
Study on the Fléod'Control P?lan of the Upper Citarum Basin.

Both sides agreed'to adopt the Scope of Work as attached hereto

with the following understandings :

(1) The Study'onfthe Flood Control Plan of the Upper Citarum
Basin is considered as an initial stage of Comprehensive

Water Resources Development Plan of the Upper Citarum Basin.

{2) The Flood Control Plan covers the aspects necessary for the

river basin management.

. {3) Feasibility study of urgent £lood control will be conducted
~ with. emphasis on the habitual inundation area in the southerm

~part of Bandung.

(4) GDWRD strongly requested to JICA to take into account the
current budget condition of the Government of Indonesia in

conducting the field survey.

(5) Asimplemonthly report for the periodical meeting at Bandung

will be prepared.

{6) The involvement &f-‘the-Institute of  Hydraulic Engineering



for the Study will be considered.

{7) JICA Study Team agreed to take into consideration Of
necessity -of training programme during.the Study in Japan.

(8) DGWRD will provide drivers, fuel and maintenance cost while

JICA will provide vehicles.

(9) The Study is expected ‘to commence at the latest on May 1987.

Jakarta, Decembér 11, 1986

—P5 >

et
IR. PUTRA DUARSA MR. TOSHIYUKI YAMAGISHI
ASSISTANT DIRECTOR GENERAL ' LEADER OF THE JICA PRELIMINARY
FOR RIVER DEVELOPMENT, - STUDY TEAM, o
MINISTRY OF PUBLIC WORKS, THE JAPAN INTERNATIONAL
GOVERNMENT OF THE REPUBLIC = COOPERATION AGENCY

OF INDONESIA
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1. -Characteristics of Rivers and Flood Disasters in Ja§a11

(1) Characteristics of Japanese Rivers
Japan is a mountainous and rainy country. 75% of the total area is covered by mostly steep moun-

‘tains, Since Japan is located in the northern end of the Asian monsoon region, she is periodically hit by
typhoons. Owing to these topographic and meteorological conditions, rivers in Japan are characterized
by the following factors:

1) Steep bed slope

2) Large and sharp flood discharge

3) Large flow variation

4) Large sediment load

(2) Land Use-and Flood Disasters

Most of the social and econamic activities of Japan are done on the flood plains whose area is only
10% of the total land area. About 50% of the total population and 70% of the total assets of Japan are
accumulated on the flood-prone area.

Although river improvement works have been carried out from the olden times, we are not com-
pletely successful in regulating river flows. According to the statistics from 1946 to 1984, the average
~ annual flood damage reaches $4.4 billion.

As shown in Table 2, the Ministry of Construction and local governments have to take care of a
large number of river systems. It still needs a long time and great amount of investment to complete
river improvement works in these rivers. :

‘able 1 Population and Asset in Flood Prone Area

1960 1965 1970 1975 ) - 1980
Quantity % |Quantity % tQuantity %1 Quantity % Quanlity %

Nation 177,700 | 100 377,700 | 100} 377,700 ido} 377,700 { 100 377,700 | 100

Area
&m*)  [E100d Prone Area| 38,000 | 10| 38,000 [ 10| 38000 | 10| 38,000} 16| 38000 10

. [Nation 934 |1o0] 983|100} 1037|100 1109 00| 117.0 | 100
Pn_pqutlon _ o K
(million) | ;:00d Prone Arca 217 laa1] 451 |45.8] 480 |463| 523 |46.7| 564 [48.2
Assets |Nation 756 |100| 1,231 | 100] 1,944 | 100| 3,088 | 100{ 3,706 | 100
ASbillion) | £100d Prone Area g | 51 725 | sel 1225 | 63] 20881 68| 2660] 72

Remark: Price in 1980, 1 dollar = 160 yen (1986)
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Table 2 Survey on Number and Other Deiails of Japanese Rivers

Number | Number ' '
“Type of river | of river of Touliength of rivers Catchment arca
systems rivers {km) : N (km D
Class A rivers - 109 13302 . - - B5,B31.5 : 239.’357
‘. Be_\'mul
designated o
seclions 10,04).1
Designated
sections » 7_5‘,?90.4 ) o
Class B rivers |~ 2,626 6,566 . 348135 106,681
Designated 15 1 202.8 :
rivers : ' .
‘Hokkaido . 8 27 168.4
Okinawa 7 ‘11 - 344
- prefecture L L :
‘Class C rivers : |, k1,355 R . 16,8840 l\!umupnhhcs : 5
S L ' : : L _Lumcmcd 13050
Other rivers 112,900 175,770.0- : St

1.'As of Apni 1981 for Class A rivers, (,lass B rivers and Class € rivers
2. For otherrivers, estimated values as of 10°April, 1979. L
3. Class A rivers are managed by the Ministry of Construction

Class B rivers are managed by theé prefectural governments -

Class C rivers are managed by the municipalities .

2. Advance of Urbanization and lts Influence

From 1960’s Japan experienced rapid urbanization specially around the major three cily arcas
(Tokyo, Osaka and Nagoya). This urbanization, which is still goiiig on, put another heavy burden on
the urban rivers. Changes in the hydrological cycle and increase in danmge polential brought dgglwﬂed
flood damage in urban areas.

POPULATION
{ million )
150 D Nation «
77} Densely Inhabited Disteict

wot .

(L3
[

N
N
N
RN

Z . |
1960 5b 60 65 70 15

YEAR
Fig. 1  Increase of Population in City Area

Remark: Population is more than 5,000 and population
density is more than 4,000{km?
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(1) Chonge of Run-Off Mechanisin
~Before urbanization, rainfall is intercepted by Irees, retained in natural ground depressions and
“jnifiltrated into’ the ground. However, after urbanization, permeable ground is changed into non-per-
‘meable area such as roofs and roads, and drainape system gathers water efficiently. Thus rain water
'immedim'e]y.'ﬂows into a river with a larger and sharper hydrograph than ever.

(2) Increase of Damage Putenhal by Development in Lowlands

Inthe past, penp!e were vcry careful about flood imz.ml Bdul\ed houses and emergency hoals are
good examples.

However, cities are now extremeiy unprotected against flood, since houses and factories are built

up at any places without any consideration of flood, as longas the Tand price is low. As a result, dawm-
age poteitial has increased eSpecmily in lowlands.

(3} Recent Trend of Flood Damage :

Thanks to the continuous effort of constructing flood control facilities, flooded area is decreasing
(Fig. 2). However, the density of flood damage is increasing due to the increase of inundation in urban
areas,

When we look into the cause of flooding; Fig. 3 shows that dyke breaks have almost disappeared

and inner water is becoming the major cause of inundation. This is also related with the progress of
‘urbanization.

i
g 8_ - [
S | ~ ‘Damage densily (Amount of propesty damage perha '-' ™~
o ——— Five-year moving average of same of Nocded area) ¢ ': -1.5
< —-—-= HMational income H t
- . ' H
17 — — — Flooded area: Five - year moving avezaze : [
St e ‘! ‘
~1 ] ¥
219 6- ! \
214 ! | =
sie : H o
g £ ' v i
=1y H H =
i -
470, i ! -1.0 &
2248 ' <
. B 1 [
: -~
8 204E. ' I
b} 3 4 ! o
Wy 187 \ Q
L = ' 5
167 ! -
g3 \ %
Dee e B L |
i 14 o \ o
pud ' &
.'_2"‘ o, “ _O 5 o
e \ .
107 9 ! .
s 2' ',
84 5 :
2|
LS E -
<
2.
LESUEELI ) T T T T L ‘ - T 'I- T ¥ Bl T T T

” : —r ¥ T
“Year 1961 62 6364 65 66 67 68 69 70 71 72 7374 715 16 17 78 19 80

Fig.2  Trends of Property Damage D‘e'nsi‘ty per llectare of Flooded Area
Remark: 1 doliar'= 160 yen (1986)
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Nation o Three largest L;ty areas ... ()ghe; duuicis

AN e (@
100y TP T 1e0p - “.'_-.- = T (112 it g ey
,U.J I "LE AT “CrT T
b [ [nm:r waicr k ._ sl e _hu_lfzr'water ] b ‘ Innerrwatcr i
R 4 - - - — . I PR SN .___ - |- O h €rs ‘/\/—"\\ -
5 —10th . N ' H
2 B %ﬁ\ el | Ao w2k - /r«\\_; -
Damages caused by \474*3\\7 up Al jt;/ NN
2 Inundatio B / / Inundation a : /
landslide and debris 10 \JKI;/\ a4 40;;-/;// WL 40 \JL\ _,_,/, \ »-:7
flow L R A \ o g
1 Overllow /// AN / Z“‘- Overflow "‘. .
PV oyre T "TIEIEN/ T Dyke
. \/\ S _ ) /D ke | \ / : L % yie \
break ¥ break -— >
DT LT e TN TN
196970 717273747576 1771679 80 196920 217273 147576 777879 80 l959wnnnnnm 1778 19 80
~ Year Year . Year

Fig. 3 Cause of Flood Disaster
Remask: non-levee section

3. lnfluence of Urbaniidtidu on Flood ().u'tﬂ'o'w

Lel’s take the Tsurumi River basin as an exdmpte and see how the land dcveiupmcnl dffeued the

run-off. :
The Tsurumi River, whose calchment area is 235 km?,
megalopolis, and has a very well-organized railway and road nelwm ks. In 1958 the urbanized ares was

only 10% of the basin, After that, the basin has been rapidly developed. Urbanized area covered 607
of the basin in 1975, and is supposed to cover 80% of the basin in the near future (Fig. 4).

flows in the western part of Tokyo

1958 - 1966

NN e
: b : sJanimots ™ 7
A River ‘Qmi iver
. » \ Hayabuchi :

o

. \/J\—‘\’\
w2 Urbanized (10%) f\/’
CZ3 Natural  (90%)

mm Urbanized (207; v

.'L'Zi" Ly Nawral  (80%)

_ _ or wa Urbanized (80%
£ Natural  (40%) SSEENCSY U3 Natural ~ (20%)

= {Jrbanized (60%) °*

Fig.4 Changes of Land Use in Tsurumi River Basin
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. Fig. 5 Change of Flood Dischurge due‘to Development in Tsurumi River Basin

(1) Increase of Flood Discharge due to Urbanization
Fig.- 5 shows the transformation of flood - hydrograph caused by the progress of the land develop-
ment. Tn this case, urbanization of 60% of the basin raised the peak discharge from 600 m? [sec 1o

1000 m* /sec. . |
This indicates that, if the discharge capacity at the Ochiai Bridge point is fixed, the safety degree

{probability of yearly exceedence) is deteriorated from 1/80 in 1958 to 1/10in 1975.

(2) Siisriening of Flood Concentration Time
According 1o the -observation at the Sueyoshi Bridge(6 kin from the river mouth), the flood con-
centration time is only 2 to 3 hours in these days, while it was about 10 hours in 1968.
This shorlening of the concentration time, along with the increase in peak discharge, not only
enlarges Nood hazards but also limits the time for flood forecast and warning, which consequently

makes flood fighting activities more difficult.

4. Comprehensive IFlood Disaster Prevenition Measures

(1) Basic Idea of the Comprehensive Flood Disaster Prevention Measures
As stated above, the retaining and retarding function of the basin originally maintained by soil and

vegetation have been impaired due to rapid progress of urbanization.
Thus low land has become more prone to flood disaster than ever, and once flood occurs, the

damage to the inhabitants.and their properties would be enormous,
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On the other hand, the exccution of flood control works in these areas requires so much time and
cost, since houses are very denscly located along the river. This delay of projects makes-the matter
more complicated in coordinating the river improvement plan and the regional plan,

Therefore, it is indispensable not only 1o accelérale the river improvement works but also to .1pply
non-structural measures including proper guidance 1o the public in the basin.

Under these circumstances, in-October 1976, the Minister of Construction inquired the River
Council on the guideline of the comprehensive flood: control measures Iocusmg on the way to cope
with the said difficulties caused by urbanization. After the extensive study in the sub- comnullee of ihe
Council, the interim report was submitted to tlie Minister'in June 1977,

l‘hc interim report reads as follows: :

Severe flood disasters oceur every year, because provision of the flood control facilities was not able to
keep up with the development in the river basin, more precisely, rapid urbanization. In order lo over-
come 1ihis situation, it is necessary to promote the Comprehensive Flood Disaster Prevention Measures
which is the proper combination of adequate flood control facilities and the utmost efforts to check
the increase of flood dxscharge and sediment run-off by conserving the water relalnmg and rel'mlmg
functions in lhe river basin. :

The report enumerates what to be done:

a) Conservation of the waler retaining and rehrdmg functions of lhe basin, and prepdr'mun of the

administrative measures for their execulion :

b) Designation and publication of the predicted mund.lllon areas (ﬂoud risk map) as well as the

areas dangerous to debris flow '

c) Seiting up the urgent targe! for the mlprovemem of the flood wnlrol hc;}mes in propomon to

-the salely degree of the area
d) Introduction of better land use and housing structure from the wew'pomt of ;mtlgmon of

flood damage -
¢) Improvement of the Lommumcallon system for the prompt dclwery of flood information to

cilizens
) Improvement of warning and evacuatlon system for the debris flow damage reduction

g) Improvement of flood fighting system
h) Establishment of the msmuuons to facilitate thc exewnon ofthe S‘lld measures

AN-7



Chronicle on the Comprehensive Flood Disaster Prevention Measures

Increase of flood damages in urbanized areas
Decrease of the retaining and retarding capacity of the basin

‘Necessily of

1) Promotion of river improvement

2} Conservation of retaining and retarding function
3} Guide o proper land use

U

Sep., 1976 Major Flood Disaster in the Nagara River basin
Ocl_., 1976 'Cnnfsu}[nl_ion to the River Council

Jun., 1977  Submission of the interim report on the promotion of the Comprehensive Flood
: Disaster Prevention Measures by the River Council

Apr., 1979 Start of the Comprehensive Flood Disaster Prevention Project
- (Designation of'the rivers for the project)

- (2) Ouihne of the (‘umprehenswe Flood Disaster Prevention Project

In: r:,spnnsc, to this recommendation, the River Bureau of the Ministry of Construchon started the
(nmprchenmve Flood Disaster Prevention Project in 1979. The project is now being carried out in the
14 specified river basins which are listed in Table 3.

" The standard goal of the pm}ecl is to secure the safety of the basin against the target rainfall of
50 mm/hr, which corresponds to 5 — 10 year flood, approximately in 10 years.

For-the purpose of drawing up & concrete and effective program, the Basin Conservation Plan is
determined bhased on the agreement of the members of the Basin Council for the Comprehensive Flood
Disustér Prevention. The Basin Council, 3 newly established organization for an each project area,
consists of the refueseiitatives of the Ministry of Construction and local governments concerned with
vivir administeation, drainage; city planning, housing and land development.

The frame of the Basin Conservation Plan is as follows: '

a) To classify the basin into 3 categories (retaining area, retarding area and lowland area) accord-

~ing Lo the water retention or retarding function of the area. ‘

b) To promote river improvement works,

¢) To maintain or further strengthen the retaining function of the retaining area by constructing

various types of storin water detention and infiltration facilities.
" d) To conserve the retarding function of the retarding area.

¢) To inform the public of the past inundated area for guiding the land use to a proper direction

and for the convenience of flood fighting and evacuation activities.

£} To decide the most appropriate ways to use areas prone to flood.

“g) To make the lowland area safer against flood hazards by the aforementioned measures.
h) To. appeal to the public for the better understanding of the Comprehensive Flood Disaster
Prevention Measures and their cooperation.

AN-8B



i - e T
: ' gs taming | . | afvwep asusBamans pue s Buisnoy ; .
fee S reretl ‘ _ ueqIngms 5t padolaap Alivasd uaog any -
! , 1z TEoEEizE  aumld b ., ) SIYDTI2 SIMO) 1, Dali JY) U) PULIMO] 21T L Do . e
PooBET L L1 - ISS6ITSH 15561, i 901 | puE cr0ddes UmGIUmOp IPAPUL UISE 241 Aposoddeg joprepyoy v ¢ 7§ ONIUSAI | Y WENWS]
: ; ! ) i :
L Tse aimny b L paseamn sey sputimo; padoassp ul suaRraugng N 7 3
Pep . - feiglt i w w PUT PILTADUL FTY JC-UNI 5,194 21 IR RARMOIAYD] P ;- m -
. V 5T “.“mmm_ _ % Dlumard I o O 12WHP JAINWWoD u.u.a.n._,un.z v padojrasp einsey mS.vﬂu_._m 1 g R
CoBLeT 101 " 65610 16561 M 052 w 4300 fey 1] '19a2] Afesausd s1.umeg 341, sanmRd LN 61 iy v ; Tdowgg "8 euoyg
Hil Lt : : . -
: : i ¢ SITAK JUDSSI T PITEOINR ! ! :
i { ! : sEy SpugimO] Ut sEewep 30uagawagns put _ . ._ )
B S ! . spuepoljo uogrusa a1 PUE SIY jO i
’ 96 rarmng! ,ﬁ ! .1uaudoiaasp 31003 NP PRRIOUR 2P Apead
i £¢- DSLET: _ _ , u:ﬂ.nccvun&&ﬁvuﬂﬁ.dﬁmﬁc_ﬂuu nseqeung put
lrg- 16961 | SE  :jumsalg | ! 3NTH A PUE "RMASEH IANWISS 50440 jO thedeum)y ‘opraTiN | .
6LE1 W [wi 16551 ” & 16561 | £9 SUulsEq ) U palIndIC Hc.u:.msmm& a0 - EmeXmRosRD | QD 3 A4 ¥ muep H Quol
b - | " rsaeed 105333 in wondun) |
. i o ; »5532.._213 5,Ui5eQ 211 jO UOYRIOUNIP
_ lze taming 4 . - a1 Ag pamED U339 3Ty ummEnﬂ sduslzamgns - S9RID Y]
i w.ﬁ 15161 w L # pue padopasp ARTard usag sy Al puz YT . i
i . ‘g 15961 551 1SLET ' 2401 30 2y rar Iaddn ot "aqoy put EYEe) - Bupnpul sumol. olodn ! . . E
I et 19 : 5561 woz. 5961 | T8¢ | Jo sounis BUnnuiues 3l R pRIT0T pursann 0l MmO | v | E eu | . ¥ OPOR
. ! . 1 ‘pasmono Apusnbazp sey sfewep asusfisugns .
! AARuanbaLUST "SPUEMO] JO Uon et TRS: Sy
| pur sy 10 3unudo]a4p 21 01 anp treak EPIYIEW
ﬁ og reymng © Rudsal i pAeousiap Aresd sy uiseq PUE IS mEY !
| 09 L1l * 81J0 suonhoung Suppan ar pue Suures ‘EUITYONO & m
m ’ W o7 CTE9S8T TZT liudsiig INEm 2N “I{ETTMEY PUT RWELONO X "0AND ] JO ‘RFupnpur : i
_" £LE1 m o N AN L1 ES61 5L saOn mm..am sy Buope FAO[ Jaall 3t 5V IR In0g 0A%CY, « v ._ "y RbiUmsL oY MUTIRSY
i w o | .paymIouaap _
i A4TeaL fRY SSAN S JO UOHIPUOD d pUL :
1OS ramng | pasardord STy SIOWISp IMAUWGD S0ANO ] santy ﬁ
m e T3 | trog 3 atf Aemier meaizd Tuope ware _ EMEZ0IONO ], pUE i
0T TER6T 66T jussag 2 10 VORI ETIURG L) UG FUN O IS0W s0Bemey Supnput OAXOL :
66T it 15561159 L8861 06¢ AURIEHL PUTIMO] EMEXNELY PIEOS R sonmEdpmInL 97 | TwnRS v _ § wselugg ol uY
&% raimng LALLM SEAIT P2AOPAIP i
33 T SLe1 ut pasearout sy afeurep sousfiawqns m
o7 TTE9A17 95 tauesarg PUE PISTIIIP AATY ST FmpIl ol 150em =R eArBEey ﬁ
i SELeT LT R4 186 2171 124 UMY of seare Zunoy I nuwod pue sqexnsey t
ﬁ {3idoad 5 PIJO[IAIP U IATY PUE ..‘uw__m suel Ay Fupnpu ¥+ 1.5 ,. Y Ay
0861 000°01) | gy Jo ureyd [EiAnTe 3Y; U} 1R fuiseq aUY ssumedppnw [g | ewwieg v  eyEp ¥ suol
seak 23BIUCT
contpy | S, uonEIndog | EAIY UORIPUO UIEq 10 ArEmRg pausasucd |anayaid w57y JRAL | WIISAL Iaal
: | ULER] UO EIRQ o : taurredmiuniy | Jo swen 10 swep _ Jo aueN

saInsea UONULASL] Ialsesi] POOLd aAlsusyaIdwo)) 10] vﬁ«:wﬂmﬁ mﬁwmm 19ATY 3O suonipuo) Jo Aewwng 'y ({>¢ siqeL

AN-9



w * 'PITTIIIUI SEY Y _
! sfewep ouadiaugns Snyl paTIoLaap SLEMOY 230 !
_ m Aneas® aaey suonoung Suiprei: pue modol _
_ ! pur Buture1as fa1em 51t puz passasdord sey PuUE TAUTY :
w st suasaid | €f Tumnid | [OUOSTP INNUIWS) § BAoSeyN 52 (U do[aaap umpnour m
1 7861 2 L5661 mE S 6561 _ L5T 511 Jupnput uiseq 21 U uoneTNzA SN XIG oty g “d TeyES H NS i
] 1
| i SpUEIMO]
[ _ 2y; Ut pasmooo ey sdewep asuadiowgng sadeipa :
! : ‘pue PANEIOWII AP Ty uondun] Furureyal QM1 PUE SUMOT !
| Iatea TEL “gnsa) ayl ey cwedep w1z ey _ S ‘muriuoy # :
: ; a1 jo suo st mer sseaout vonendod | - OiEtUE ) puUE _ TR .
[+14 Ljdasatd _,wm LudsiLg i =g pue SISINISID IMNUIUGD S ENEL]) erep Bumpniout ! Jjo ey “ .
1861 £ 18588 A,ﬁom 16861 (492 52 paziveqn Apides udag Jaty suseq Iy L sanw 18 _ HEN v URNION ” ‘Y oleweg
. ‘12325 BUnIRIISUOD i
L2y Ut SUL LT SO0 MO AQ UINEL UG
i a2y PUNOLE P U uo loaisl Jupsnipe ue
66 Taamng _ Jo uotsiwomd gy Buipnwn sarnges ey | Umol € puR
42 TLET ﬂ “partIouasop sey vonoun; fuumas | erEynuedes pue
Is74 165961 {07 Iuaseld _ 1912 51 PUT HINSD AWM S04%0 L _ ewez Jupnpour -
1841 £1 15661 Mow 16661 1 9€ 5T pazEGm Appsder usaq sey viseq 341 | SAN 24l | Emedeuey v MW y e
_ . pemwegin !
H 2q 01 pazadxs 31 ‘uonoumy BuITEIaL INEM _
_ 1 @b ‘utreg 3t eny] Codyo ] weodona | ‘
m JO 32D ATEPIYTS € 01U ALY EMeAMIEL |
H 8L raming winy o1 ueld €51 20 W00 ‘SN AN . umo
I £t 16461 _ WOIT 25BQ ITY EMCIYIL] 241 JO LIAIDI I _ EPUT EMENINOR] i
8E 15661 1971 riuesiyg Wiw 20N CRBUISIP 131 N0 50400 [ pus awyQ Fupnpur : _
I861 ¥1 15561 uwm HE Y Y cE FE DAITIUBGIN h_.vmﬂnh u:3q szy r..nnﬂD syt SRS In0 ] OhMOH v W oquie? ..Mm BWE L 1
w ; ‘1943 UEY DALY awiedaq sey adewep #
. H wuafIAugns ‘prraop o .w:mvnﬁu._ 1:em i
: ] ! p 5T pur padopaadp usaq asey spueimor ‘renides _
8y temung’ rimosyad ag1 se A1 exonziyg jo voneueqin 4
9 LGLET popurdxa oY1 Yilm ‘Aptoaay ‘sayoeds :
i . g1 1061 ' gE  iusmig 33MOL 2N UL SPERIMO| pUT sqqRE2) Jaddn Y ut I 55017 NTIUS
; 6L61 [+3¢ 1685612 R 1+ s01 SUTIURGUL 1T PIPUIP Afle1suad 57 ulseq 3y L ! PUT EXONZIYS | EAONIYS | g | Iowo] W owof
¢%  armng ! emesting i
1€ iSLET, PuUT TWEYOROA |
LE P§961. g7 wwld Supnpu :
6L61 2 Tg560 L B 59 2A0QE € JWTY 59013 Q5 |Tmrdeuey _ g “H oY o HorH
. IBYMI[D PUL AN Emvesiing us i S0 1
£g ramming pornase sty alewep 23U ugns ‘STEAL YD T “ ereyiwedeg puE !
43 tsL6r ‘pUT pIIEIGLp seY uotung Bulumial JovEm 51t | BRI BUIBYOKO A "
! €€ (69611601 :iussalg 2NN (TEyeAn A - 0A%0 L) urylay JO umor 2urpaou; sumal | emedeuey _ . ]
__ 6LET ! $§561 | TT 16561 g1t Pog SE psziueqsn Ajpidel uq sBY UG 3] | PUTIARDUIASS ool | g H 1EAES Y IBES
“ reak 2183 uon uvoneind ; :
i ! « ! nrjndad 1 ealy sursouos |mniaapaad | - 1an | wmsks 1aan
| uondopy | TR ' UGHIPUOY Utsed JO AIFWILAG 4 bt
L | WiSeq UG eied] : o ; . smpdpiungy | Jo swey 30 awey 3O awepn

S3INSEa] UORUIAIL] 1915ESI(] POOLS aAsuayardwo?) 10y payeudisaq sulseq ISARY JO SUOHIPUOD JO freuruing v (Zr€otael

AN-10



Legend
Fushike River
Mama River _
Naka-Ayase River
Shingashi River
Tsurumi River
Zanbori River
Mekujiri River

- 8akai River
Hikiji River
Tomee River

11.  Shin River.

12, Sakai River

13. Yamato River

i4. - Ina River

% Sapporo

L f

Ishikari River

hoind -

_Nagoya Yzh}n\%f‘ o

Fig. 6 A Map of River Designated for Cqmpréi\e_nsive Flop_d Disaster Prevention

Measures
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5. Examples of the Comprehensive Flood Disaster Prevention Measures

- flood control
[~ system

counlermeasure |

flood control
facility E

run-off control ——E

——— flood control

against Nood

- flood waming and

L flood plain management

évacuation system

levee, high-tide levee
river improvement
Mood way

IeseIvoir

run-olf control facility —
watershed management
(development regulation,
nourishment of forest)

fand use regulation
{development regulation,
landfil! zegulation)

I— ftood-proofing
L flood insurance

— flood forecasting

and warning system

'~ communication system

of floed information

water detention

offsite

facility

— storm water detention B
facility o

: - On-site

facility

“water detention’

r- multipurpose retardipg basin
flood contro! green zone

- retarding basin ° '
slorm water deteation pond

ty pe storm : )
' —~P-detention poad type facifity
detention facility in pask
. detention facility in school garden
multistage detention facility
—detention facitity in parking lot
detention facility between
apartmen! buildings
pilotis type detention pond
“underground detention facility
—— detention facility in house garden

ty pe storm —-——

—~= infiltration well
infiltration trench

L storm water infiltration facility

infiltration pond
permeable pavement
intfilteation ditch_

— infiltration pit

Fig, 7 Compreliensive Flood Disaster Prevention Measures
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" Photo, 1 Bﬁllli'p_urpose Retarding Basin -
{Neya River, Osaka)

BAL A Y
7"'7’:‘* k -J"

Photo.2  Storm Water Detention Pond
(Tsurumi River Basin, Machida City, Tokyo)
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4

T
45

RS R

R
Photo. 3 Detention Facility in Kadomonokuni Park
(Fsurumi River Basin, Midori Ward, Yokohama}

Phioto, 4 Deltén‘li’c;m 'F:jci'lilty_ih Playground of Bunkyo Univ,
“(Molo-Asa River Basin, Saitama Pref,)
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'Pli.oi(.).'S' Mullis(age Detention Facility (Pilotis 'i"ype)
(Syonai River Dasin, Nagoya)

Photo.6  Multistage Detention Facility
(Ohta River Basin, lliroshima)
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“Photo. 7 - Detention Facility b'e_twgsc'n Apm(_ﬁl’chi .Biqiilii_iigs.
{Shibazono Apartmenl, Kawaguchi City, Saitona Pref.) _

 Fig. 9. Delention Facility in‘House Gar_d'ern_a o
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'o-m

.if;;%f

Photo. 8  Flood-Preofing (Elevaied Type)
(Nabeta Reclaimed Land, Nagoyu)

Phato. ¢ Flnhil-[’:onfiné Gate
(Kanda River Basin, Toslima Ward, Tokyo)
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List of Publications by the Flood Disaster Prevention Division

(1979 ~ 1986)

" Journal of Research, P.W.R.IL.

YOL.

from Flood Disaster — Case Study of
Fiood Disaster in Nagasaki, July 1982 —

TITLE AUTHOR YEAR
- +Study on the Flood Disaster Pievention ) T. Yam'a'gu'é.hi' " March 156=-2
Planning and its’Evaluation (I) K. Yoshikawa 198! .
‘M. Tsunoda _ _
. Study on the Charm.tenshcs of Alluvial K. Yamamoio March 168
River Channels 1980
Teclinical Memorandum of PW.R.L
TITLE - AUTHOR YEAR NO.
- Recent Trend of Stosm Waler Detention * F.:Yoshino . “March 1579
Facilities K: Yoshikawa 1980 :
- HoHomma ’
R. Ogawa ° N
* Report an the Flood- Proofng'Melhod of M. Tominaga. February 1645
Bu:]dmgs (2) F. Yoshino 1981
- H: Homnia ’
 Flood Plain Management in U, S A, F. Yoshino March 1657
(Japanese Transtation) -§. Matsuura | 1981 :
K. Yoshikawa
J. Sago :
Y. Terakawa _
* Report on the Hydraulic Model Experimenl F. Yoshino ‘March 1767
of the Storm Water infiltration Facilities K. Yamamoto 1982
' . K. Yoshikawa
" M. Kaneki
H. Homma
M. Saito
» Report on the Flood Risk Map in the K. Yoshikawa ” 1826
Shira River Basin N, Kiryn .
. Y. Yokoyama
+ Study on Problems of Flood Disaster S. Matsuura November 1867
Prevention in Larger Rivers 1982 o
* Fundamental Survey on Acts and Gists K. Yamaniolo » 1888
concerning Comprehensive Flood Disaster :
Prevention Measures
- Explanation Edition —
— Data Edition — ‘
« Survey on Flood-Proofing Method of K. Yamamolo ' February 1916
Buildings. H. Homina 1983
» Flood Simulation T Suetsugi » 1922
— For More Rational Lmd Us*: of Flood ‘M. Kiryu -.
Plains — _ S Y. Yokoyama- L
+ Observed Data on Hydrailic Function of M. Saito ~ March 1905
Stofin Water Detention Pond in Makinchara : 1983 e
» Interim Report on Hydraulic Function of K. Yamamoto B 1917
Asaka Reservoir along the Shmgasln River N. Kiryu - R
_ K. Yoshikawa _
« Study on Relief Measures of Sufferers K. Yamamoto - 1918

AN-19



_ TITLE AUTHOR YEAR NO.
+ Present Status and Problems of the Flood K. Yamamolo March 2059
Fighting System (1) T. Suetsugi 1984
- For lmprovement of Flood Fighting N. Kiryu
System —
« Final Report on Armoured Levee K. Yamamoto " 2081%
— Investigation on Hydraulic Character- T. Suetsugi ’
istics of Overtopping Flow and Problem Y. Yokoyama
in Application —
+ Report on Investigation and Estimate of Division " 2082
Comprehensive Flood Disaster Prevention (M. Kaneki)
Measures
—-'Case Study in mainty Urbanized Area — _
+ Report on Prediction Method of K. Yamamoto August 2126
Infiliration Capacity of Infiltration ‘M. Saito 1984
Trenches
« Data on Coniprehensive Flood Disaster K. Yamamoto January 2158
Prevenlion T, Suetsugi 1985
"+ Flood Simulation (2) : K. Yamamoto March 2175
— Investigation on Inundation Phenomenon T. Suetsugi 1985
and Applicability of Flood Simulation - N. Kiryu
Method —: _
+ Report on Hydraulic Model Test on the " " 2222
Ina River Channel _
- Report on Prediction Method of K. Yamamoto " 2176
‘1nfiltration Capscity of Infiltration M. Kaneki
Well .
» Report on Present Status of Open Levees T. Hamaguchi January 2286
- Including Survey on Gentle Slope M. Kaneki 1986
Reach — : T. Nakajima
» Report on Preservation Method of Open T. Hamaguchi March 2324
Levee in Gentle Slope Reach M. Kaneki 1986
- For Phased River linprovement and '
Preservation of Retarding Function —
« Report on Communication System of Flood T. Hamaguehi v 2327
“Information in Flood Fighting T. Suetsugi
o N. Kiryn
* Repott-on Present Status of Secondary T. Hamaguchi * 2328
Levees in the Ara River Basio T, Kamada
: T, Nakajima
- Investigation on Present Status of Flood T. Hamaguchi September 2407
- Fighting Brigades T. Suelsugi 1986
N. Kiryu
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Civil Enginéering Jourual

TITLE AUTHOR ~YEAR NO

« Study on Intake and Drainage System i T, Yamaguchi - Seplember 219
River Basin S K. Yushikawa 197

+ Analysis of the Clrange of Flood Disaster F. Yoshino Febiuary 22-2
accompanied wilh the Change of Land Use K. Yoshikawa. + 1980
and Estimate of Flood Disaster Preven- : : :
tion Measure - ) ) oo

+ Estimate of Starm Water Detention _ F. Yoshine - Décember 22--12
Facilities 55 Flood Disaster Prevention H. Homma 1980 L
Measure o ' K. Yoshikawa
— Estimate of Flood Disaster Prevention '

. Funetion and Cosl-Benelit Analysis .

+ Study on Flood Proofing Method of , Yoshino luly 217
Building as Flood Disasier Prevention H. Honuna : - 1981 :
Measuie ‘ o ) S _

- Investigation on Run-Ofl Control Effect -F. Yoshino . Seplember . 23-9
by Storim Waler Infiltration Facility M. Kaneki 1981 :

. M. Saite
R. Ogawa o L
* ¥lood Risk Map F. Yoshino~ -~ "1~ “‘May _ ‘245
K. Yosliikawa B 1y o
] M. Yamanolo » ) L
+ Survey on Présent Status of Flood. T. Yomaguehi- Jaymary 254
Proofed Building in Lowland Area E. Yoshino - 19813
' K. Yamamoto
H. Homnia :
- Width of Alluvial River K. Yamamoto Qctober ‘2510
C - 1983 S
+ Flood Simulalion - K. Yamamolo " December - 25--12
: T. Suetsugi ' 1983 ' o

+ Investigation on Infiltration Capacity K: Yamamolo January 26-1°
of Storm Water Infiltration Facility M. Saito o 1984
through Field Survey : S : :

+ Study on Present Status of Flood Fight: K. Yamamoto™ © 'May <265
ing System : T. Suetsugi ) - 1984 - :
— Through the Investigation in the : '

Downstream Area of the Tone River — : o
« Historical Inundation Map H. Homma August 26-8
_ ' _ L 1984 -

* Study on Infiltralion Characteristics of K: Yamamoto “October C 2610
Storm Water Infiltration Facility M . Sailo 1984 .
through Hydraulic Model Test _ . : o

+ Present Status and its Problem of Flood ‘K. Yamamotoe CPecember 2612
Fighting Systém in Urbanized River Basin- ‘T. Suetsugi 1984 e
Z*Through the Suivey on the Yedo, Naka M. Kiryw .

River Basin -

« Analysis af Public Consciousness to T, Suetsugi _ May 27--5
Ftood Damage using Newspaper Accounts : 1985 _

» Applicabilily of Floed Simulation Model K. Yananoto, July - 277
to Various Geographical Characteristics T. Suetsugi 1985 _

+ Storm Water Storage and its Use in Urban 7. Yamaguchi ~Novémber 2711
Area _ ' © H. Homma 1985 _

"+ Study on River fmprovement Plan - K. Yamamoio ... December . "27-12
considering the Construction of CT. Suetsugi 1985 -
Floodways N Kiryu o

- Present Status of Comprehensive Flood " H. Honuna " "
Disaster Prevention Measures and River
Conservalion Plan
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