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Sunset on an inundation caused by breaches
of a dike about 3.5 km upstream f{rom Ular
Bridge during the 1973-flood.

The office of Ular River Urgent .Flood Control
Project and a rain gage set in its premise,






The lower Ular river viewed upstream from a
ferry boat at about 10 km downstream from
Ular Bridge in the 1976-rainy-season.

Paddy field in the project area






Sedimentation in Perbaungan irrigation canal

Sumber Rejo irrigation canal
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Benefit—Cost Analyses

Kind of “Dis— TRRE Benefit-cost ratio Net present value
project charge (%) (B/C) (B-C)
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800 20.0  1.99 1.67 1.34 2,216 1,396 638
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1,200 15.4  1.52 1.28 1.02 1,941 960 76

Irrigation 21.8 2,72 2,20 1.67 5,806 3,724 1,841

600 20.6 2.43 1.97 1.51 7,493 4,715 2,199

Flood control 800 26.0 3.25 2.65 2.03 12,641 8,557 4,799

& drrigation ; n, 96.2  3.29 2.68 2.06 14,371 9,751 5,497

1,200 24,6 3.01 2.45 1.88 14,213 9,495 5,165

/1 : Internal rate of return.
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DEFINITIONS

Abbreviations

Feasibility Report ¢ Flood Control Projects in Noxrth Sumatra;

Project, Overall Project

Preliminary Survey Team

Prelimirnary Survey Report

Scope of Work

Study Team

Inception Report

Note of Understanding

JICA Surveying Team or
Surveying Team

Urgent Flood Control
Project, Urgent Project or
UFCP

Feasibility Study on the Ular River, Re-
connaissance on the Tanah Itam Ulu
Estate, the Bolon River (Siparepare,
Tanjung, Gambus), and the Silau/Asahan
River, prepared for Oversease Technical
Cooperation Agency, Government of Japan
by NIKKEN Consultants, Inc. in March
1971. -

: Overall Ular River Improvement Project

: Survey Team dispatched by the JICA to

Indonesia in March 1976 for making a
preliminary'survey for formulating a:
overall plan for the Overall Ular River
Improvement Project.

: Report prepared by the Preliminary

Survey Team on the Overall Ular River
Improvement Project, writtem in Jap-
anese and printed in June 1976,

Scope of Work on Overall Ular River
Improvement Project in the Republic
of Indonesia.

: Japanese Overall Plan Study Team for

the Overall Ular River Improvement
Project.

Inception Report of Overall Plan (at
first called Master Plan) Study for
Overall Ular River Improvement Project.

: Note of Understanding on. the Overall

Plan (at first called Master Plan)
Study for the Overall Ular River Im-
provement Project.

: Aerial Photographic Surveying Team

despatched by the JICA for making aer-
ial Photographic surveying of the Ular
River basin and cross—and profile
leveling of the river.

: Ular River Urgent Flood Control Pro-

ject commenced in 1971.




xi

Kab. : Kabupaten (district).
Kec. : Kecamatan (subdistrict).
Gn. : Gunuag (mountain). .

Sg. : Sungai (river).

Datum of elevation -

up : Ular peil; this is the refence datum
of leveling for the Ular River Project.
No particular gage is installed for the
UP, but the Bench Mark No.T-2339 in-
stalled in Lubuk Pakam was fixed on the
occasion of the overall plan study to
be 13.900 m, UP in the reading.

LBM-Bandar-Tiga : Local bench mark to be used for read-
ing the staff gage at Bandar Tiga.
0 m,LBM-Bandar-Tiga = 21.309 m, UP.

LBM-Serbajadi : Local bench mark to be used for read-
ing the staff gage at Serbajadi Bridge.
0 m, LBM-Serbajadi = 39.600 m,UP,

SG-Serbajadi : Staff gage at Serbajadi Bridge.

0 m,S6-Serbajadi = 4.843 m,LBM-Serbajadi
44 . 443 m, UP.
LWsS : Low water springs at Belawan Harbor and

the datum level of tide at the harbor.
0 m,lWs = ~2.656 m, UP,

CBM's : The stakes that were installed by the
Aerial Photographic Suxrveying Team,
JICA for carrying out the levelings for
this overall plan study. Each stake
has its own level-reading in UP.

Initials and. acronyms

BIMAS : Bimbingan Masyarkat (Community Guid-
ance Project).

BRI : Bank Rakyat Indonesia (Iﬁdonesian
People's Bank).

CRIA : Central Research Institute of Agri-
culture. :
DGWRD . Directorate General of Water Resources

NDevelopment, Ministry of Public Works
and Electric Power,

DEMA : Direktorat Penyelidikan Masalah Air
(Directorate of Water-problem Research,
in Bandung).



xii

DPUTL

IBRD

IDbA

JICA

Kub

OTCA

PELITA

PNP

PROSIDA

PTP

DPU or PU

RISPA

WUD

Weights

and measures

ton =
kg =
km =
m =

mm =

wetric ton.
kilogram.
kilometer,
metex.

millimeter,

Currency equivalent

Us$ 1
Uss 1

]

Rp 415.
=¥ 300.

L =)

Departemen Pekerjaan Umum dan Tenaga
Listrik (Ministry of Public Works and
Electric Power).

Intermational Bank for Reconstruction
and Development.

International Development Association.

Japan International Cooperation Agency
(former name: OTCA).

1 Koperasi Unit Desa (Village Unﬁi'Agri—

cultural Cooperative).

Overseas Technical Cooperation Agency
of Japan (present name: JICA),

: Pembangunan Lima Tahun (Five-Year De-

velopment Plan).

Perusahaan Negara Perkebunan (Govern-
ment—owned Estate Enterprise).

Proyek Irigasi IDA (IDA Irrigation
Project).

: Perusahaan Terbatas Perkebunan (Pri-

vate Estate Enterprise).

: Dinas Pekerjaan Umum Propinsi Sumatera

Utara (Department of Public Works,
North Sumatra Province).

: Research Institute of the Sumatran

.

Planters Association (former name:
AVROS) .

Wilayah Unit Desa.
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Sumatra HOF TR LANDZ 0N, 2D, ADBEDHWETSH 5, (Table 2-1),

Table 2-1. Avea, Population and Population Density (1975)

Area (km2) Populat.ion denzzisl?;ignkmz)
North Sumatra 72,513 7,231,259 L 100
Kab. Deli Serdang 4,700 1,138,955 235
Kee. Ga}_‘ang 168 54,281 323
" Lubuk Pakam 173 118,598 686
" Perbaungan 203 75,484 372
" Pantai Cermin 63 23,157 368
" Sei Rampah 337 85,040 252

" Teluk Mengkudu 91 25,107 276

Source: Censﬁs and Statistical Office of North Sumatra and
Kabpatan and Kecamatan Offices.
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Table 2-2. Export of Major Agricultural
Products in Indonesia

Unit: Thousand ton

Kind of ) Year : : oo

Products 1970 1971 1972 1973 1974 1975
Rubber 790.2 789.3 774.6 - 990.2 840.4 . 788.3
Copra 185.1 77.5 42. 4 44.6 - 33.0
Coffee 104. 3 74.3 107.0 100.8 111.9 128.4
Palm oil 159 .2 209.0 236.5 262.7 281.2 386.6
Egiﬁel 42.4 48.6 51.4 39.2 28.5 21.0
Tobacco 11.0 18.3 26.2 33.3 28.1 19.6
Pepper 2.6 24.2 25.7 25.6 15.7 14.5
Tea 41.1  44.8 44.0 39.6 55.7 45.9

Source: Monthly Statisf:ical Bulletin, Sept. 1976, Biro Pusat
Statistik, Jakarta, Indonesia.
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Table 2-3. Production of Food Crops in North Sumatra

Year: 1975

Harvested area (ha) Production (ton)

Kind of

Cxops North Deli North Deli

Sumatra Serdang Sumatra Serdang

Paddy 516,702 59,972 1,382,318 129,958
Maize 35,080 3,055 62,431 5,904
Cassava 20,970 2,547 202,356 31,472
Sweet Potatoes 26,414 1,213 154,089 15,260
Peanuts 14,939 4,726 16,638 6,069
Soy Beans 9,605 1,272 7,683 1,194
Small Green FPeas 2,333 515 1,958 399

Source: Statistical Year Book, 1975, Kantor Semsus & Statistik,
Sumatera Utara.
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Table 2-4. Production and-Consumption
of Rice in North Sumatra

Unit: Ton

year
1970 1971 1972 1973 1974

Ttem

Production. 1,383,251 1,511,129 1,657,706 1,690,965 1,643,791
(paddy)

Consumption 1,538,036 1,578,203 1,783,789 1,752,232 1,804,613
¢ ")

Difference  ~154,785 _67,074 -126,083  —-61,267 -160,822
¢ "

Difference - 92,871 40,244 - 75,650  ~36,760 -~ 96,463
(rice)

Source: Statistical Year Book, 1975, Kantor Sensus & Statistik,
Sumatera Utara.
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Table 2?-5. Price Index in Medan

(Sept. 1966 = 100 )

Ttem Year
1970 1971 1972 1973 1974 1975 1976 1L

General 100 103 111 171 210 242 269
Yood 100 105 116 206 245 272 296

/L: May 1976.

Source: Monthly Statistical Bulletin, Sept. 1976, Biro Pusat
Statistik, Jakarta, Indonesia,

b b, Mb, EHEY 20 %0 ERERA LR, LoRRSOWNE, ERHTS5HK
fio R kFLTERL, coBniit ERUEEOEFEBXEBL TS,

Sy KA TOGD PR, 1973/ Ta€EsnTi5s0EKYATHY, 1AMY, &
120FACHA, 4§ Vi3aryr70E2KABES 7r4E5E (Pelita-1:197475 26
1978/79%Cdwyrnhé, 2oMoGD P, THOEYH LAX N1 5P LEEIH,
nw8/79mm220%%Fwﬁ%f%i&ﬁ%%éﬁfwbocﬂwﬁ%?%%%%
Plcss LT, #OGDPR3 6B (EFHERAKLE6%) EATHLICFEETH TN
%, COSBRIESHC, SHEHREANTC 2N T ARBERD S — 24 1 1 E o6 RO
RE¥XoXEEED THHXKOMEAE I Cn i,
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Tertiary rocks ¥ Pre-Tertiary rocks OBl B4 b oke
A [ D B ¢ B WA cE A A sk A e bt R & LT Sg . Buaya . Sg. Banai
Sg.Karai @=Z)HKH - THET L ERKL o

3.3.2 HiKoHHE
(1} Sg.Ular
Sg.Ular { Sg.Karaj & Sg.Buaya 0 §HAAHOE TOH4L 6knd T
", Aluviatile deposits ¥ alluvial depositsr &b, EELT
gravel, sand, clay L b i#ifid h, EA (I marine deposits DI IR
Thnd, | o
2 Sg.Buaya _
 Sg.Buaval kB X b &AL CERMHS ThT, SHAMEKotarih B b
DamT A A M2 T oY Soft & dacitic taff #EM L dom site &b LiE
.ﬁi?i-'&@?ft dacite BN T Ao Lo Mabar BT & LI 2 KeiC E » T andesite
mass MEEEEIM T Do FIC L © Guoung Mariah EMFICE DL & FRILK
Bk LEBC R +5 & BN B andestic tulf &I agglomeratic tuff 23R 5
h 5o agglomeratic tuff i andesite OO pumice BT pre—terliary ©
slate DN ETHA T bo |
T ERNE 1 andesi te DEE % % 2 IC B L T % b Gunung Mariah B3 A E CitBm A
@ boulder 73 R LT & b T ICKEIC gravel & % b Kotarih BffitcKE &

30~20cmw gravel DHEFR T Do

{3 Sg.Karai
Sg.Karaifk 1 L b BIAE CHBA L acidic tuff KHFEDN T bo HHT,
soft % tuff THOFAK X b BRI NG CHSM TIFHELTclill MK
f LT by fE- TG tuff OOKE L& quartz, biotite % OPHERL TH b
BTN L > TS NHOOEIE L &5,
(4) Sg.Banai
Sg.Banai ¢f Gn.Barubai { ,L150m) WHEFH L 3 6.5knE Jiih TSg.Buaya
et bda
GEALE DL OKn 100 & PR A dacite SN L, M & DT thA Zm & 74 b

KEES mBEL LD gorpe HIEK L Tnb,



3.3.3 ARBIBTILHA
() acidic tuff
AR O PR8I IC A3 53 T soft % liparitic pumiceous tuff €
volcanic ash, pumice, quartz, biatite, feldspar KPP LT b B K
hornblende # 5 H L, pumice dFFK 3 0em KT n3o BAEEEZELL (BTN B
CEROEWE A2 D Thio XKHHOERN% % 3o
{2} Dacite and its tuff
F & LCUSg.Banai . Sg.Buaya g+ 5, M, quartz, feldspar, bio-
tite, hornblende & B A D F5H € augite ¥ 5 F T 50 B TEE%L lava [low T
| Hbo —HFA—BO wif EfEsCnb, Sp.Asahan @75 ignimbrite & HH T
CEHAM L TWw A welded texture (I DEE o
() andesite
Feldspar. biotite, harnblende QHER @ & & BFEEE Dmass T Sg. Buaya ©
Mabar #5 T typical ouicrop# b bg
3.3.4 ElExAVAL
(1) Sg-.Buaya
Sg-Karai $ OEFA L V455 6kn LT T Lo M dacitic taff AT
dacite flow 22 FZE L T B A& abatment @ boring ©EHE, #F+L1.5m , da-
citec tuff 9 m T FEMEL BB 4 dacite WA Ho @ dacite IEE 6m O lava
flow TTFEKAZEY TUBTREZ -k rack B Rbh b, COFREMAEES S
25 mABEO dam#f & LTLBEO b O & HHF Do MIEICE andesite DFS
ﬁrf“h L’Ci»‘ b, concrete B & LTHFHTEEL E% by RELTHFBEON L T,
core material &L T 5 b o LA+ 5
(2} Sg.Karai
Sg.Buaya E DEWEH L P Sk LRI TE Lo dam TPty il tiparitic
tuff BN AALCE Y, #if THEHM L £ hand auger drit]l IC LRI S m FE S
[E5eD tuff oM Do tull {LHH T sofltTH H25, hERKE) compact TNz 0
& HEF I N 5P T EIC hard rock T AR L Al # c DI L L CHBEA S &
590
335 B4 M
B & LTk Sg.Buaya @ Kotarih £ 2 b LI O B RO TR B, b iCHERT
T AR S & W T 20 @I3FEA & andesi tle TREEIT € 250 FIE
20~30mTAENIDETEImO D43, L1 Oknbl LICEH » THEE
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Fig.3-31 Geological Map in the Project Area
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Ular Ji| 7o v = 2 P 3EPE, Ular JIREHEC, 6 208 m & RAT,

1 4 EEGESWMH,

3TDORMKEBSUMAEY LI PoXIERZREL TV,

e bLboBAFEFigd —2—-1KRTE5D b,
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HECW BBl 2WwTit, 1 97 28 AhH1 97 647 3% ¢, HAMHC
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HAl/kfCBROWTEL, 1972488451 97647 A3 T, KhiutEilsg
CD2WTE, 1971481 08425107640 TOoEREMS L,

B fARLEY 7K pL AR
Denai-TLama Ular Bridge

Perbaungan

Bander-Tiga

SR\ BRAOMIC, DPMAZ Silinda TLZBHFIEHREL Thids 20
WA, BRRHE, BESH BES . QES ERHRUBEHARBIN
T%D,1975¢2ﬂ#61976$7B§T@ﬁﬂﬁ®%oDPMAdéBK
Serbajadi BICAMELHELTH Db, 197 14FE8HA256197 4851 2% T
DBEHMD o f

AL, PNPiE, Ular NIo THBLSHOEBMEBUF L REL T 5,
ch b oBEURARFNEBEEFig. 3—4d—10i&h T, 20FH FOHHEER
HEUFd-LtRlloAEEE RS A,

Meteorological and Geophysical Institute, Department of thnnllnicat—
fonfd, 19114251 94 040MMOERICESE. SumatraB oYY HH
B R0 TIHETRSHSBEE/ERL Tvbo Simatrafl L5504 & %0 B0k
T FRig. 3—4—2WRT, COMMGHE MR LS, Ular JI|OTF s €
KRB L,500mm~2,50 0 T, LIE~HE->THEmL, L#HMAE@T2500
an~ 3,00 0malCE T Ho & HIC LWATTS Y, ERiFGFEERLL, RGOS
bk, 2000mm~2500mihbdo cOMEmE(LE. BEEELEHTEE
AR B B0 E T b,

Utar il 7 e = 7 P BEFRMELT 5HEGBARITOoLEETAHVWT, FHA
mﬁﬁwﬂﬁoﬁﬂ@@amHm,bfws.4¢f@5#,ﬁmmﬂ@%m%ﬁ
DOERE, Fig.- 3—4—30mMHLATH I, COHPLRDFME DA, bo
a PIBERERETig. 3—4—2 05 LS FEME L6 mme RLTna,
b. dbSumatrad® @k T, R &I RAMLE THHo 14EK 2 B H2H

BLOTHbo D% b, 4 HOUCHBMEROW L HME . 11 A HIKKKRE

oS 2@millce b
c. Ular HITEE T ok, F 1AW S 0 Th o hEEE Tk, H1, B2\
WIABEEE T, W OB IS Lo LUCIRC KD, S 1. 8T 2 YA R B a
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Name of station: Tiga - Runggu
{ Annual Rainfall : R = IGSOmm)

: Q
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\

Raintall
{mm/mcn)

Monrhly

Negeri Dolok
(Re 2668mm) | |||III||
_ / L

o
Kﬁh (Rei%63mm / "lI“lIIII

<

b4

. _K/"

_>_,/

Pe.rbnungon e '
{R=1760mm)

Ylar P

Fig. 3-4~3  Monthly Rainfall in the Basir
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3.4.2
(1

THEHER, S ML CHET—-RTesDE, BNTELE. 8 1M aEmL

TwhldThb,

Feasibility Study on the Ular River (OTCA in Mar., 197 1) CPNP
OEBEMNTHRUFROHEBERHL Thad, LaL, AR DOW TR HEY
faFROohH, BHBAFIAMBIE L TR, HENRE VW, ¢ ORI
ARECRATEREE Thoto '

BRI THEIBOAY, PNPD19664ELb19T7T5EFTOD1 0EHOESE
ERWT, BWAKEHERL o B B Sungai Putih, Bandar Pinaug RUF
Kotarih © FHMWHC 2T, 4 BORBMREIHEFL 2o Sungai Putih Bl
Fred THIEE o W JHIL S B, Bandar-Pinaug P A . Karai & & &4t AR
Kotarih S ATIL, Buavas 4 ZHilABCRBER AR DO TH Lo R T Fig.3 —
4 — 4R,

1 JH o &

I o

2 BB O Kb B MR ED b0 0 LD, DPMAFEO Pulo Tagor ( Ser
bajadi Bridge ) 8¥I T, fhid, Ular N7 e v 2  EEHBBoUlar Bri-
dge BHIFNT TH 5o Pulo-Tagor B HIAT . Karai JI[ & Buaya H oG AT It 4
knobEc b, Ular BEBPIE. Pulo-Tagor Sl Fii2 2. 2 kn Db A
&by BT AR OHEMAKE, W65 T25,0
 CORBUBTHMORENMEEL 97 3FERV 19T 4FORHIIESEW~N2 &
Fig. 3—4 —50&b b Th by Pulo-Tagorfiiimid ., UlariBlC#ET53 T
B AR O RO BEE R A%, Ular BORERMERSF X5 L 51
Bbhb, coMihed., FOMERMO KA GEO FHE R BT FRT
HEEZ LRy WTFHIKL A, NI EE%EFET Pulo-Tago ri@ifF o I &0 5
KA OUE S S UEEANTHY . chERATBo

197 24iMmb 197443 €oPulo-Tagor O % APPENDIX BoBRE
RERC, TRMGERT EFig. 3 -4-60EFD Thbo Rid, 1.97 2%
8B11HK#H&&@WE#Z&8ﬁysféb,1973¢2E24HKFMT
LA 350m s Thb, 197 44E7H 6 HICENTEIE 3860 s TobT &,
A, REKEKDWTH, 197241002 184123.00 5.1 9 7 34
1282 504189.0n s, 197446 A29BMR1T200 s CHBC L, &
SUC, FEWWHILEHEERFR1 97 24EXH 1,600 X 10% %, 197 341,770 X
10%ni, 197 4R 1,680X 10w THBELEERLT WA, tOMBE Fig
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34— T To Karai B Buayad O P35 O #5951 Pulo-Tagor O Iif %
FFAMAOMBRMBCEPML TR Lk, M, TOHEBLDNWTH Fig. 3—4—

TR L%,

(2 BeKIR

Ular €4 Bandar-Tiga. Perbaungan & U Denai~Lama @ [3 207K i 8 815 2¢

oo ThH5D 9L, Bandar-Tigah ki SEOHAEO AW ICEE L 2B, 7
ERMNBRH CH BB CLb &, AIRBOBLHEIMED 2 BEIF b~ THg

LTwdhb Thbg Bandér-’l‘igaﬁiﬂﬂﬁﬂi. Serbajadi & LJ% 3. 8kmic AF 8 L.,

Karai jIl & Buaya JIl@ & A0+ ¢ Tl s b,

Bandar-Tiga IO K- EMRE <= = » 7 NE CEHE) ©8 g, 4
3—4—80LEHTHE,

Th, ANSOBEEEHRAMEEL, 1 0 AHOTHAMGTEEL . Fig 3—

4~ 9CiRlice TOMMG btk BHE THE W Eddbdh b,
1972100619768 CORERMSGKEA, 30.000m,
LBM(=51309m, UP)M LoFHEKEHIML , TOEEFET L Table 3 —
4 -1 WRLko T T, LBM*Bandar—Tiga’J_"Banda.r TigaDBEROEH &

LTERATREo—dr~rvy<-—2bd b,

ALK, Zh6OWUWAN LEL5 10D bolik e — 2 £REE % &KM2 20650

m, ( E265095%m, UP)BL Lok n» TH~NFig. 3——10KELAS
COFE»S, Bandar-TigaCTO A - 2 dBHECHEFPFLTwLE o bdibhbd, ©
BAUARELNZ LERLTWA,

ook, EAkED

Fi an

Uil &1

Table 3-4-1 Major Floods at Bandar-Tiga

Date Hmax OQpeak Rank Remarks

(m, LBM)*  (wd/s) )
Nov. 11,'72 30.075 364 7 annual max. in 1972
Jun. 5,'73  30.215 425 7 \
Dec. 9,'73 30.015 344 9

estimatéd

Dec. 25,'73 30.680 671 1 annual max. in 1973
Dec. 26,'73  30.199 410 3 N
Sept.29,'74 30.100 376 6 annual max. in 1974
Oct. 3,'74  30.070 365 8 '
Apr. 15,'75 29,765 260 - annual max. in 1975
Feb. 5,'76  30.140 393 5
Nov. 21,'76 30.170 406 only the peak is known

* IBM: LBM-Bandar-Tiga,
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87% during after sun-set and
before sunrise at Bandar Tiga

674 during

Fig.3~4~10 Frequency of Qccurence of Peak Discharge during One day
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343 I w

Ular 4 (# EWE3 5 0 milsk ) . Bandar—Tiga( AGEMT ) Buaya JI ( &

Vil EUEA92,9 0 0m ) RO Karai Il (ISE £ ) COWPEE . 4+ 5 1] -

AAOX, BrownDHX B BEngelund-Hansen O % AT, Rl gst s, b%ff

WA DPMA LR BERD b IEE Ui o f i 5 5 38 L A
BEH BT LA EHARERKD &S b Tho

Site Ular Br. Serbajadi Br. - Buaya R. Karai R.
dgs  (dso) dgs (dsg) dgs (dsg)  dgs  (dsg)
Right {mm) 1.0 (0.7 1.0 (0.8) 1.0 (0.8) 1.4 (1.0)
Center (mm) 1.4 {(1.1) 0.9 (0.7) 1.1 (0.8) 1.4 (1.0)
Left . {mm) 1.0 (0.7) 1.1 {0.9) 1.7 (1.2) 1.4 (1.0}

Mean  (mm) 1.13 (0.83) 1.00 (0.80)  1.27 (0.93) 1.40 (1.00)

—J%, Ular River Flood Control Project Report (P.205) K &5 &,
—1 3knffAi 54 1 Okt R OEB KT D, WIERHHFSREG, KE L&l
BEC, dm=115m T b, _ _

CNLOEHCKASE, P RIBCAEINER, Kobkd V& LA,

Site Ular Br. Bandar-Tiga Buaya R. Karai R,
d (= dgs) (mm) 1.15 1.15 1.27 1.40

dsp  (mm) 0.85 1 0.85 0.93 1.00

i, ROTFHEEMAEIDE T H,

=R =265,98=0,270

P =AKDOBE=1.00,98=0102

n=<wx=xHIF=0035

g =MW HMNAE = 9.8m, sec”

o=, FN, FHOKKMAWEHEI=0623
ﬁﬁﬁ%ﬁwﬁﬁﬁﬁﬁu.Lﬁﬁdwﬁmﬁbf.m@&ﬁbkﬁéo
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Site Ular Br. Bandar-Tiga Buaya R. Karai R.
dy, 1.15 x 1073 1.15 x 1073 1.27 x 1073 1.40 x 1073
U ,2 (n?/sec?) 0.633x1073 0.633 x1073 0.699 x1073 0.770x 1073
dgp  (m) 0.85 x 1073 0.85 x 107%  0.93 x 1073 1.00 x 1073
d,/dsp 1.353 1.353 1.366 1.400
I 1.525x 1073 1.100 x 1073 2,065 x1073 1.770x1073
y (1/656) (1/909) (1/484) (1/565)
I '2/n 1.116 0.948 1.298  1.202

York e F - AlBoE .,

, i
B = . A
Tea ~° (r /1c) (o 7p-1)gd

Lo lC, qB WLALATMER], SAE N b oRNp R (o s m ). Ux ERE
g, Uxc BIRREEEE, rRRHRAD. rc BRFFEEH, F(rre) &,
rTe M U WP OB T, U Uk >08HLTF = 1.0 &%k by

Brown @R

q U%

=301 )
Uxd (o/p-1)gd

col, qs BRWEY,. FHEMZS LM, SRS boRwE (w s/m)
ddEEHHFERE (m) TH 5o '
Engelund-Hansen © 3L,

d50 ro 32
qSZO.OS'?’s'v2 : { }
g{(rs/T-1) (rs—1)dsQ

Ce T, qs WREE. BHYT S U, WS D O WP R (L)
CETFIH (m /s ), ASOKFTEEM KO 5 0 BREE. rs G HH K 0 60E
U/ﬁ).rum@mmmﬁ(uﬁﬂfé%o
BACEN AT E AT, LROAR LT HE

e FN s BHDR:

QB:O.OBSSS'B'F‘(
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Brown @3
Uk

Qs =003825+B-

Enge lund-Hansen ® 3 :

a
'Rl/g'Qs(Brown)

Qs =04165-

celc, Qp EIHAEORIEEE (2/S). Qs BMHLBOR DY, FH
tELAWUWE (v7/S), BEFGHE (m) Rk~ = 7XOBR TS 2,

Q=A-%R&@ILQ

cele, ATEN (), TIARBEARFE 2+ +¥—BE., ndHflE 5,
e bARcHLT, zo32oRETHNTHPpELREOBEE RO DL L,
Fig. 3—4—110,3 b, cOM2LhL 3XEHERLC, KOLSIKE

bbbz ltihbhb,
g - HN - Boost .
.QBQKIQOB
Brown @3
Qs (Brown ) =K Q 14
Engelund-Hansen O, |
Q s (Engetund-Hansen} =K, Q16
197 244619 74FE2 7O Pulo Tagorlidif ARBEIESE KDL R
¥yl e, Ular HHiARY Bandar-Tiga hAICHM L. 36, 0¥
o & % b 8 _EJREm AT g L CAC Y L% Buaya G BT Kavaijil th = 8
THHDET D, '
coAMEE Fig. 3—4-11KRLAQ—Qy (HEQ Qs ) MiMRKES
5, QM@ RMCEMBRG L L 40D 853 Lo &8, Table3 —
4—2Kﬁ?twa®%ocwﬁwﬁ.$mxﬁ =0.3 & LABa0RMLT
LT® 5o |
Mlozifmd, AFGRAK L VY fTakdo tbbn ¢, RIHIC LAHEED
MEEOWTHAL ko COMRBICE, KHADSH 721 97 3412 0 Band
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i ol O
g (yr. ) 10 20 50 100
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Fig. 3-4~15
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Discharge Hydrographs for Dam Planning
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