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1) Development Estimates for the 1993/94 _

2) Proposal for Funding of Kenya's Third Highway Sector Program (1992 - 2000)

3) Development Project Sheets:(Monthly Project Summary) :

4) Proposed Policies and Strategies in Road Sector (1994 - 1998)

5) Rural Access Roads Program and Minor Roads Program

6) Kenya Market Development Program (U.S. Aid) May 1993

7) Kenya German Co-operation in the field of Pablic Works and Housing and
Related Project (May 1993) :

8) Monthly Progress Suminary of Roads Construction Project

9) Wetlands of Kenya '

2 — ket

1) Economic Survey 1993
2) Statistical Abstract 1991
3) Central Government Expenditure on Road

3 PoBatk (M)

1) Road Design Manual Part I, Geometric Design of Rural Roads

2) Road Design Manual Part III Materials and Pavement Design For New Roads

3) Road Design Manual Part IV Bridge Design Revised Augnst 1993

4) Bridge Design Manual (Oct. 1991) Draft

5) Technical data manual for design of bridges Volume 1 Hydrological Data

6) Technical data manual for design of bridges Volume 2 Climatological Data

7) Technical data manual for design of bridges Volume 3 Soil, Geology, Seismic
Topography and morphology data

8) Standard Specification For Road and Bridge Construction

4 Hivhie (B - 153

1) New Nyali Bridge, Final Construction Repqrt _
2) New Miwapa Bridge, Final Construction Report
3) Kilifi Bridge Proiect, Final Construction Report
4) Malindi - Garsen Road, Engineering Report
5) Malindi - Garsen Road Materials Report
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1) Report on the 1961 Flood in Kenya
2) Report on the Hydrology of the Sabaki River

6

1) Analysis of Contract Rates 1991 _
-2) Regulation of Wages and Conditions of Employment Act (April 93)
3) Condition of Employment Act (1991)

7 Wi

1) Topographic Map (1/250,000)
2) Topographic Map (1/50,000)
3) Geological Map in Kenya (coloured)
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MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY ON THE CONSTRUCTION PROJECT
OF NEW SABAKI BRIDGE IN THE REPUBLIC OF KENYA

In response to a request from the Government of Republic of Kenya (the
Government of Kenya), the Government of Japan decided to conduct a Basic Design
Study on the Construction Project of New Sabaki Bridge in the Republic of Kenya and
entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to the Republic of Kenya the study team, which was headed by Mr.
Masatoshi SASAKI, Manager of Maintenance Div., Honshu-Shikoku Bridge Authority,
and is scheduled to stay in the country from 27 July to 26 August, 1993,

The team held discussions with the officials concerned of the Govémmem of
Kenya and conducted a field survey in the study areas.

In the course of discussions and field survey, both parties have confirmed the
main itemns described on the attached sheets. The team will proceed to further works and
prepare the Basic Design Study Report.

Nairobi, August 5,1993

{1 o & 748X

Mr. Masatoshi SASAKI Mr. S. S. Lesrima

Leader : 7 Permanent Secretary
Basic Design Study Team Ministry of Public Works
JICA _ : ' : and Housing



ATTACHMENT

Ob_;ecnvc
The objective of the Project is to construct new Sabaki bndgc along side the
existing one for improvement of the traffic capacity over Sabaki River and for
acceleration of development in the Tana River basin , in accordance with The
Third Highway Sector Program based on the National Development Plan.

Project site
The Project site as shown in Annex-I is s located near the existing Sabakd bndge"

along the BS road abount § km north of Malindi in Coast Province.

Executing Organization
Roads Department in the Ministry of Pubhc Works and Housing is responsible for
the administration and execution of the Project.

[tems mquestcd' by the Government of Kenya

The contents of the request originally made by the Government of Kenya was
understood by both sides, that is construction of a new Sabaki bridge, 2 span
prestressed concrete box girder bridge totaling 110 m long. The new bridge will be
located along side the existing and approximately 25 m down stream from the
existing bridge. ' '

The Kenyan Side strongly requested that the approach road with a minimum
length connecting the bridge io the existing road at each side will be incorporated
into the Project. The study team will convey the request to Japanese Government
for its consideration. -

Notwithstanding above clause the final components of the Project will be decided
after the further studies.

Confirmation of Requested liems
After discussion on above items between the Government of Kenya and the study
team, the followings were finally confirmed by both sides.

1)  Appropriate configurations of the proposed bridge will be finalized
based on the results of the study.

2) Bridge design will be conducted in accordance with engineering

standards acceptable by both sides. %



Item requested by the study team

The study team requested MOPW&H to be responsible for refinement of the
project scope of Tana Basin Road taking into account final scope of the works for
New Sabaki Bridge Construction, in case the latter is executed in Grant Aid

program,
Japan's Grant-Aid system -

1) The Government of Kenya has understood the Japan's Grant Aid system
- explained by the team.

2}  The Government of Kenya will take necessary measures, described in
Annex-II for smooth implementation of the Project, in case that the
Project is executed under the Japan's Grant Aid system.

Schedulc of the Study ‘
1) The study team will proceed to further studzes in Kenya until 25 August,
1993.

2)  JICA will prepare the Draft Report iﬁ'English, which contains all the
study results including the basic design of new Sabaki bridge, and send
the study team to Kenya in brde;i‘ to explain the contents of the Draft
Report at the beginning of November, 1993.

3) JICA will complete the Final Report in Japan and send it to the
Government of Kenya by the end of December, 1993,

7
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ANNEX-IX

" Following necessary measures should be taken by the Government of Ke'nya in
case that Japan's Grant Aid is exccuted.

Y]

2)

3)
4)
5)

6)

7

8)

..9)

&

to provide data and information necessary for the Project.

to secure land necessary for the execution of the Project and provide enough
space for construction, such as temporary ofﬁces working areas, stock pile
yards and others. :

to demolish or remove the existing bridge and approach embankment, if
required after the execution of works :

to provide facilities for thc distribution of c}ectnc:ty, water supply, telephone
line and other facilities to the site.

to bear commission (banking charge) to the Japanese foreign exchange bank
for the banking services based upon the Banking Arrangement.

to exempt taxes and to take necessary measures for customs clearancc of the

“materials, equipment and supplies brought for the pmjcct at the ports of

disembarkation in Kenya.

to accord Japanese Nationals whose serviécs may be required in connection
with the supply of products and the services under the verified contract such
facilities as may be necessary for their entry into Kenya and stay therein for
the performance of their work.

10 maintain and use properly and effectively the facilities constructed under
the Grant.

to bear all the expenses, other than those to be borne by the Grant, necessary

for the execution of the Project. /

A-12



MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY ON THE CONSTRUCTION PROJECT
OF NEW SABAKI BRIDGE IN THE REPUBLIC OF KENYA
(CONSULTATION OF THE DRAFT FINAL REPORT)

In July, 1993, Japan International Cooperation Agency (JICA) dispatched a Basic Design
Study Team on the Construction Project of New Sabaki Bridge (hereinafter referred to as "the
Project”) to the Republic of Kenya, and through discussions, field survey, and technical
examination of the results in Japan, has prepared the draft report of the study.

In order to explain and to consuit Kenya on the components of the draft report, JICA sent to
Kenya a study team, which is headed by Mr. Masatoshi SASAKI, Manager of Maintenance
Div., Honshu - Shikoku Bridge Authority, and is scheduled to stay in the country from
November 10to 17, 1993,

As a result of discussions, both parties confirmed the main ifems described on the attached
sheets.

Nairobi, November 16, 1993

LY

itsk T St

Mr. Masatoshi SASAKI | Eng. S.M Kiguru
Leader, Eng.-in-Chief
Basic Design Study Team, for Permanent Secretary
Japan International Cooperation Agency Ministry of Public Works

and Housing, Kenya

A-13



ATTACHMENT

1. Components of draft final report

The Government of Kenya has agreed and accepted in principle the components of the
draft report proposed by the Team. -

2. 1 's Ai m

(1) The Government of Kenya has understood the system of Japah’s Grant Aid
explained by the Tean. r

(2 The Government of Kenya will take necessary measures, described in ANNEX for
smooth implementation of the Project, on condition that the Grant Aid Assistance -
by the Government of Japan is extended to the Project.

(3) Kenyan side requested that the cost of demolition of the existing bndge would be
undertaken by Japanese side if possible.
The Study Team will convey this request to Japanese Government.

3. Further Schedule

The Team will make the final report in accordance with the confirmed items, and send it

to Govemnment of Kenva by Febru 1994,

A-14



ANNEX

Following necessary measures should be taken by the Government of Kenya in case that -

Japan's Grant Aid is executed.

1) To provide data and informations necessary for the Project.

2) To secure land necessary for the execution of the Project and provide enough space for
construction, such as temporary offices, working areas, stock pile yards and others.

3) To demolish or remove the existing bridge and part of approach embankment as soon as
possible after completion of the Project.

4 To provide facilities for the distribution of electricity, water supply, telephone line and
other facilities to the site.

5 To bear'éommissions (banking charge) to the Japanese foréign exchange bank for the
banking services based upon the Banking Arrangement. '

6) To ensure prompt unloading and customs clearance at the port of disembarkation in
Kenya and internal transportation therein of the products purchased under the Grant.

7y To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which may be imposed in Kenya with respect to the supply of the products and services
under the verified contracts.

8 To accord Japanese nationals whose services may be required in connection with the
supply of the products and services under the verified contract such facilities as may be
necessary for their entry into Kenya and stay therein for the performance of their work.

9) To maintain and use properly and effectively the facilities constructed under the Grant.

10) To bear all. the expenses, other ihan those to be borne by the Grant, necessary for the
‘execution of thie Project.

i1) To coordinate in sélving any issues related to the Project which may arise with third

parties and inhabitants living around the Project area during implementation of the |

Project. : P
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§uu.o 47.00 GE
E_ [42.50) EIthy E
| __Esal 18.00 a2
BE 3
*E SMD .00 493
| Eaq30.0 50,00 13
F— exo oF eln
E ; DEPTH (M)
E | DATE TIME'{HOLE |casing | wr
E 58793 Jis.00 |i o0 RiL ‘DRY 3
E | 6/8/493  j18.00 {800 .70 i.00 3
§_ 7/8/93 6.00 { 8.00 .70 .06 4
E $/8793 | 6.06 11,00 10.70 1.1 0 E
- 9/8793 | 6.00{12.4% 12.20 2..00 E
3 10/8/93. 6.00f13.50 f13.70 .00 ;
] 11/8793 -t 600{18.45 |i1s 20 | 250
E | 1278793 §,00{13. 25 |18. 20 2.5 0
E 13/8/93 6.00]25, 00 |25 us 2,00 E
E | 1578193 6.00{27.65 ]z26.9¢ 2.50 3
E 15/3/9 3 s.0032.7% 132 75 0. 80 3
E 20787193 §.00[ 245,00 | 45.0°0 G. L.
E 23i32793 |- 6.00f 4e.00 | er.00 [ ‘6 L.
3 26787 93 6.00] 2 3. 00 {28 00 G. L . f

4710H

‘ON

MEQD Li Roch Quality Designation, RQ.I=(Toqal Teagth of exlindric coras loager than 10 cw)/{Tatal cora lengh) « 100%
RLUGEDH VALUE ie Urin/m wader injection matar pressure of 10kg/ca’
ADEPTH asd ELEVATION are in mater
ADAMETER i & millictiar
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NIPPON KOEI CO. LTD.

CONSULTING ENGINEEHRS, TOKYU,



LOG FORM-—B

DRILL LOG HOLE NO. 2 SHEET NO, -1_OF 2
PROJECT NEW SABAK! BRIDGE _ KENYA EeTH | 4000M [Eewnon]
SITE MALINDI COORDINATE | R woLeaTos [ VERTICAL | b8ILL RIG |IDANDO 150
AVERAGE CORET wlaA DATE |FROM 6] 1020/8/93|pRILLen| F, K LOGGED | J. Q.
E-3 EE - 5.P.1- -
E ROCK TYPE COLUMN E g 2 . N E
2 - OR ' DESCRIPTION L 22 A SAMPLES] VALUES z
3 | rormaTion [SECTIOY HE o - 5o
250 HH E
mm
SR sextiom denee, taosm 1.00
fine, with mica &
-2 2.4 2.00 3
.00
Mestinn denesa, tooen &. 00 ;
5.00
Oooaaianal white lisestons, .
qu=rtz Drogeeants uptn Asa,
recely upto o, 6.00
7.09 'i
7.45
v’ 5.00 E
250 | - -3
15 rm_§5.00
200 3
1 ™™ ho.00 3
t 1. 09 ;
N Meditm denae end derse, 12.00 2?
oot broen fine, with sicn. E
' Lt With race grey sandatone 12.00 I
ST et Lt freguants, ;
C14) Lot e 14.00 ;
* SR 15.00 |
= et E
1) . 16.00 E
5-1 1199 17.00 : ?
i_ SHD . brown fine, with wica, : E
E 2l 15.00] : Wil lmsbae wie 13. 00 8]
2k : . E
‘iﬂl R 19.00 ;
3 (TP *
2t S 20.00 ;
s . Mediun donee brown sediim E
RN . «| and course, with some 24_00 il
* N 22.00 22 I:-;]
', . : 3 .
2 P 23.00 Haal 15
' ‘. RN E
24 740 A 24.00 4
’ OGOOU:IWCHBEM_“W E
Q ¢ o Ut gy subangular fine, 25.00 25
: ) b O 09 wodiven e coocee, limwtoe E
Do 9 fregments ccasionally win 26.00 3
R, 090y 100 with rare bivalvs 2 I
o ©8 1 awlls; in sand matrix, i
1. ¢a0® : 17.00 29
. o_0%9 E
N ° 5 200 "
£2022.,990 9 0 "o mm]28.60 2
3 AN 150 —
g mm
= SHD 29.00
E_':.o 30,00

MRQD is Fock Quabiy Dusgum-, RAQ.D={ Totsl leagih of cylindric cores losgar than [0 cwl/l Tounl core Lengih) x 1009

BLUGEON VALUE ia Veda/ss uadar isjs2tica witer preseare &f t0ky/ea’
RDEPTH sad ELEVATION era in mater
MOIAMFETER ie n cilliceier

A-18
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LOG FORM—B

DRILL LOG HOLE NO. 2 SHEET NO. 2 OF 2

PROJECT NEW SABAKI BRIDGE . KENYA DEPTH | 4 0.00 m | ELEVATIOS .
SITE MALINDI : " | COURDINATE H : seusator [VERTIC AL | bkl & DANDOISDH
AVERAGE CORE [ : y : oCCED
%%?ZQVE ¥ N/A uple 16.00m depth;sap, PATE |FROMG/§ TO 20‘{:8/9\ DRILLED | | LOGGE 4. 0,
2 ] g; o . " .
w - g ROCK TYPE [0 iy b g 2 _COH!-.. 5 5 pT =
gl & g oR DESCRIPTION S 2 5 pEOVER] & o H b
a @) SECTION =22 - realrd 9 YALUES 3
& d | FormatiON _ 55|8 x €, YALUED
‘%'. 300
S 300
SAND NN Light b 33.00
o] medium end coesa,
RN occxgiomal eendsbons, L. 00
Vet | Llimestone fregemts upto
L 15.00 Jj
. L}
'
RARSY : g 36-00
L1 - Moderately weethered mm
| - hocizontally sechine broken 6.7 0
LINESTONE I L 5-150n specing, white greyish - [37.00
T .
3200
- o
9, 9.00
S0 £0.00
"END OF ®B/H 3
3
OEPTH [M]
DA TE TiME | HOLE CASING WAL
§78/93 600 | g.00 NIL DRY
12,00 ¢to00 L. 00 G.L.
7/6193 6. 00| 7.00 7. 00 G. L
' 18.00.f 9,00 7. 00 - 1. 00
8/8/97 6,00 12. 00 [13.00 G, L.
1300|700 7. 00 0.50
9/ 8793 6. 00l18.00 |5 8. 00 1.3%0
) is.00{zo0.00 |1a. c0 G. L.
19/8/93 1 6.00020.00 {1 8.40 0. 65
. va.00) 2100 8. 20 0,50
12/8/92 6. GO[23.00]21. 00 0.4 0
o 12, 00124, 00 |24, 00 [
1378793 5.00127.00 126.75 1..00
18.00f28.00 |28 00 G.L
16/87931:6.00]30.00 | 25.00 1.00
L8.09] 33.00 33. 00 [N
12787912 §.00) 35.00 34.00 G. L.
) t 5.00]36. D0 | 35. 60 G.L-
1 8/8/913 §.00{36.00 |35, 10 G.L.
o . 1 B.00j40. 00| 35,50 G. L.
1918793 .00 £0.0 0] 35. ' 0 G. L.
I 18, 00| 40,00 | 35.00 G. L-
2078793 6.00] 40,00 |35 00 [
BRQD ia Rock Qrality Desiguation, RGQD=(Tetal loagrh of cylindric cores toagar thaa 10 cm)/(Tota] cara leagth) x [60% NIPPON KOEI CO., LTD.
MLUGEDN VALUE la Voaia/e nader injection watsr prasaves of 10hg/cn’

EDEPTH ard ELEVATION arc in mater CONSULTING ENGINEERS, TORVO.
RELAMETER is b »ilimsiar . ’ ’
* HAMMER BEOUNCING A-19



DRILIL, LOG HOLE NO. 3 SHEET NO. ) OF 1}

‘ON d7T0H

PROJECT NEW SABAKI BRIDGE . KEN YA DEPTH [; 20.00 m | ELEVATION
_SITE MALINDI - : COORDINATE eLmanos [VERTIC AL 1 0rLL &6 [ L/ YE AR
AVERMCELSSE] 76 %% DATE | FROM 6!8 TO 1018193 DRILLED| }_ . - | LOGGED| . O .
Z | rock TYPE o8 CORE seT.
wl 5 COLUMN| - E15 g - LAR =
2 & 3 OR ‘ DESCRIPTION i3 B [RECOVERY N E
i o SECTION w253 — J &
o FORMATION ==l e T CRIFI] SAMPLE] RQD VALUES o
L5 2 - .
as,ag__ 0.50 SHD) il B - i with s | ©-0¢ i
E ) o men =
;__L :00 o, \ameljm&xegﬁvel .00 E
E- | 00030 Longe beooming ssdhse dense 1ight & 3
= GRAVIL o % Po| brem/hite rgular mxii o 2.00 23
E._ 0 Q°Q° coores, coralline likestons 3
E 0 o0 in " pd; 3
] Q° oﬂ fregnents mlcarm:s surlth 1.00 E
3 000 rmha 3
- (2 02209 126
E 4| . I 1 Slu&t:lymﬂueduiﬂ:ndﬁ!y B
E |4 LIMSTRE - "1 7 apeced Miscturce whibs matim - | ™" o0
- i ooarse grained, corelling. :
= H T 1 ﬁmmml cavities uptn 5,00
E -
7 - _ 7 Yoderately weathered &.00
sk~ |- 1 mechine brdoem aeen white wxdiim 3
£ LIMESTONG T - tomee grained, cofalling.. 7.00- vE
E 1 With znes of’ comree calcite 3
B 7 1 T L otmerted carborate sends. -3
= : T ¥ith .cavities fow mm ugto S 2.00 3
E 8.9 ) T occasioaliy send filled. : 3
Fq) L1 Sty wosthered wasaive wiite .00 2
........_:_—_ LTMESTONE ! madium-coarse grained, carel tire; §.55 ..-E
Ey L 1 with mmll cavities wpto laa, : 10.0'6 E
= 1020 r’{'-L weanionelly stained orongs. ; E
1 [T} Modmrately westhered mschine &
E LMSTE - [ broken vuggy cresm white Fime- oo E
e I 1] mediim prained, comalline. -3
F 12 _ T Cavities gto 3ou. - 12.00. 3
E_ 12,50 . B — : 5y | 1250 E
5 Mediim dense whibe sngiler cosms | mm | 1300
= : quartz sond in corbonate matrix
E 4] 50 12,00
3 : {mxh ot recossced)
F 11500 : o 15.00
T E- SANSTONE o
F16]16.00 . 16,06
E I R
E1a 17.00
L 7.6 LISt | ermined recrystailiced : ‘
L H ﬂﬂlﬂunsutymtntﬂﬂs 18.00
E- ha.es) Lpeee [ | & shovw, highly seatheced
B . 19,
2 - werithered crems white 8-00
E 20 26.04 Cavities ypio Aam. 20.00
= END OF BfH '
E 2 X DEPTH (M)
E pATE TIME | HOLE |casing | w.R.L.
E- .
" 2 6/8/83 | 6.80 | HIL ML oRY
F I 8._00 3.00 .50 1.35
6.00 | 6.00 3.00 1.40
£ 718193 6.00]| .00 1. 00 i L5
FL 15.00] 6.00 5.00 1. 80
E 6. 60| 9.55 | 7.20 | 420
:25 8/8/93 6.00 9.55 7.2 0 _£.z‘o
o E 18,00 |12.50 11,00 7. 89
= F 24 $.00 | 15.00 14.35 1.6%
= E . 9/8793 | 6.00 | 15. 00 8. 80 ‘7-65
= m T Jiaoolrs. 00 |rase | 7.8%
5] - T - : -
a g 6. 00 2000 |14, 80 | 9,10
- E 2ol voras93 | s.00j20.00 |14 80 8. L%
T fre.20)20/00 [14. 80 3.40
S, 15.00 ] 20.00 m 9.15 £ i
OR_'Q,D is Rock Quility Designetion, R.Q.D={Tatal leagth of eylindrie cores longer thaa (0 cm)/1 Total core lesutht » 1007% NIPPON‘ KOEI CO:. LTD-
S LUGEON VALUE is Vmin/m under injection water predaute af Lokgrem’ A CGNSL’I;T!NG ENGINEERS. TOKYO,
#DEPTH and ELEVATION are in meter ) - R
(MDIAMEYER is in millimeter A - 20 . HAMMER BOUNCING.

T.C.R. = Totsl Care Recovery

F.1. z Frocturs tndex
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. Annex-9  FTIME R ORGET
1. BHEOKBOEE
11 BEFE
AT IO SR RS STE OB B » T, MET_E L0 L Bh CH D,

a HOVEREMUEE DI E A AN E 2 AR LT B Y | WMo A
<‘it&ﬁ/%%&&k;émkﬁkgmtb\¢WﬁM$vm%km®Tméw(%e
Study on the National Water Master Plan, JICA 1992 )o & OFC I BRI & JRIHHT I & § ik
ﬁ%ﬁﬁ%%%ﬁ@ﬂﬁﬂ%;bfatméwM@ﬁb\ﬁ&ﬁ@m@aLfmmmmm;b
B & R D DORIBM T L, |

b. %Ni%%mfmiﬂiTmﬁwﬁ%ﬁMﬁﬂ&bhfﬁ%f‘mm%muﬁﬁmmmmmf
= F bbb 2120, YR HOW T REUIR 22D KRR AR &
SEBEONTHNORAATBS B PIFSFER & 2 50T, JUSHAORMNE s 5
kot & D 20w,

o AAF AR OB ABOKEI061E T TS/ LA TH b S OREIN /S S A5
B LTWh, F72Z OREORUE I SO WA Otk A5d 1 o AR ARACR O HEE A iR C

Hbo
LEEELE B . AR, (SOERRE) % B O TR L hs Ll

L BRI DSOARPRIUK (Q50) @i
BT R B U RO AT & PRI L TR 20

1L ZAER ORI (Qm) D5E :
ARG O WA AR ORECE R IR, ARAGHGTINC X ) S Ol ok 2 1T b
L ARAERAOTEHAGE (SORHeRIbRE © Q50) DIk
LHQ50N - Qmis & UAUE L OBEN R ALK I OIURIDR T O YRR (Qm) X ) 445
ORI R E I SME L LD I5Ed 2, Fldbror s,

Qs50=Qm x Q50 Qm’

LTBE TR B - A9



ERABAR N

1961~ 1991

- Q50'=

AR O SOEHERIR(QS0)

6,100 m3/s

14 1 B
BoRKut A
“EL52m

SR 2 O BEAE AR K B (Qm)

* Qm=880"2,350m3/s

" A B AI KRR O
BIART COELRBQM) §
* Qm' = 5,250.m3/s )

Bk O SOERESHE ~ D L L

L& R=0Q50/0m = 1.105

S 5 O R HEI AR O RE2(g50)

+ q50 = R x Qm = 970 2,590 m3/s

TR KB DPEQS0)

» Q50 = 2500 m3/s

M-A9.1 BESAKEEED7O—

A-28




1.2 EHERBR
(1) HERAKAHEOS0ERRHKE (Q50) OWE
(Al BAERIAT O
YISF T BUATTO EE K A UIRT . SO TIIIHAGHAUTIL LU » & i<

BRI S 55 < . F BT ORI S BTN S b A, BRI E L O L 7

F-A01 YT RO

Hkprd Wlh oo IR BRNEEE) Kl

HiBE(km) (km2) (%)
3HAG 8 38,600 1961 - 1991(31) 20
3HA8 36 35,700 1973 - 1982(10) 40
3HAL 39 35,700 1949 - 1951(3) 85
3HA2 55 35,400 1953 - 1957( 5) 90
3HA3 77 35,200 1951 - 1957(7) 30

184 : Reporton the Hydrology of the SABAKI River, 1973

[B] #&mAHKE
SRR OB AWR K - A92IRT

F-A.9.2 SHABDERKHRE

No. PHBRAE  derdiskBL e A# No. WS Jskdn AT

(EL.) (m3s) (EL.) (m3/s)
1 1961 ; 5520 17 1977 47 6,400
2 1962 1.5 145 18 1978 3.0 1500
3 1963 2.6 900 19 1979 3.2 1,800
4 1964 2.2 560 20 1980 2.4 540
5 1965 1.9 340 21 1981 3.9 3,600
6 1966 2.0 400 22 1982 4.1 4,100
7 1967 3.1 1,600 23 1983 1.7 220
8 1968 3.3 2,050 24 1984 3.2 1,800
9 1969 2.2 560 25 1985 2.7 1,050
10 1970 3.1 1,600 26 1986 3.6 2,600
1 1071 33 . 2,050 27 1987 1.2 68
12 1972 31 1,600 28 1988 3.3 2,050
13 1973 2.5 800 29 11989 3.4 2,150
14 1974 3.2 1,800 30 1990 3.4 2,150
15 1975 30 1500 31 1991 23 560
16 1976 3.3 2,050




[C] SOEREMKRQSODUTE
T S EHT & AR R NBEACKE E SR L. SHAGORERILK R AR R, (M- A92)
[ &8 FEEEAA: (SOM) ald B AREHTE. Q50 =6,100m3s Ei s hiz,
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(2) FEHRORTRCHKBORE
Y AT M OB A I06 AR T IZ 3 LTB 9 L & ORI S 2450 L i L
TOWANTUEFHA LT 5. 72 0lOHkN L ELS.2mTdh 5 & Oitékrd 2,
OO T, U A CUSE L A2 BN R S AL i IR & B, AN L 0 UGS
AAL- BROBMEE & L0, AL AHURRI T BT E LTI A 2 ke B,
AP OR ST BB ) 2 B BIN T3 2 BINIARRE LA IRBOR B F D £ 5 I il Lico

[A] SHERR
#LTﬁ%ﬁfﬁmmmMmMMMMngmHm@uvmmﬂCMmemij@MNT
DI NHUE LRSI £ B & &A#MrfzMIM@m&mmpR@mmmmmwmmomm®m
or bush™ (23434 Ly Z D3 ORAEAEHGE 0.025 ~ 0.06 DFEIHE Sh T b, & OHIFTENHO
KREANBEFEOME WL TORM e IS hbo T ORUEEHRBOMM ML RS b o &
H\Chi?ﬁﬂ#wwﬂ&ﬁﬁﬁowfﬁﬁthﬁ%t<\%®mtﬁﬁﬂ&?—fu&w
%b‘CCTHH&ﬁﬁmmﬁdUOM®% EowTEFhEFRFRTA L E LA,

[B] #DHR7Kf
B oS X MRS LTI 1A & 3km D HisE (o Ar i Ly 301 W0 T b b R B B b O LTI
B, - T, PUAKMIEHIW Z0b 0L %5, H 3R] 10D Ev< ) > 7 1 il
T X B &L W OETINHIBOm ~3mOFM TS 5O T, & 2 TEROMIAN, & il 1L TOmd3

X UmE e L& 4 O R A o 7

xﬁ%ﬁ%iﬁmﬁbtmmMﬁwﬁﬁ7mﬂ®w%%whAgmsrhlmmklét\ﬁﬁ
1,000 m¥/sBh 42 % 2 LMK O RIE 2 < 2 0, MR A AVKPICH T B SN L h B &
EHbhD,

BEAERE ALK, BL 5.2m (s 2 A A AR (Qm) (HRUEREDEVIZ L Y

880m°/s<Qm<2,350m’/s DFLEPH & i S dz,



fif (EL.5.2)

3,000 3,500 4,000

2,500
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A-32

1,500
i

-A.9.3

[ RpT—

R\ 3 g
D OO IR 1\ IO YO O el )
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1,

CyROmYs =

500




(3) ZeBIEARDETERKE (SOEMRMKE 1 Q50) OHE

KA &0 IR LD BA R ARG (Qm) % ATk G igE 3 4,

R = Q50" / Qm'
Q50=0QmxR

2T R OHIEMILE
QS0 : AUBHLLL LA
Qm AU RO RE I AR i =880 ~ 2,350 m’/s
Q50" : FEHEIIAH O SO RSV R = 6,100 m'/s
Qm' ¢ N M AT e A TR 0 SERE R AT O = 5,250 m'/s

Lf:iﬁ") T\

R = 6,100 /5,250 = 1.105
Q50 = (880 ~ 2,350 ) x 1.105 =970 ~ 2,590 m’/s

LE S B,
07 — ¥ OEEE, ﬂ&ﬁﬁ“@ﬁﬂ&”@%%lﬂ%ﬁmTét\demw%mthTu

LRMORMO N TR A & Th Y TR E LT Q50 =2,500 s &R 52
LR <l O A% '

1.2 BHESRORE

-minvkbt&ﬂﬂkm%%ﬁ,%m@ﬁwmﬁ\ﬁﬁﬁiwmnwﬁw(ﬁm\Mﬁ\m%
m)%$%ﬁﬁﬁu;bﬁt®‘HWHQ‘ﬁWﬁ%wii%&ktu\%ﬂﬁﬁk@%ﬂﬂ%%ﬂt%
bDTHb,

BERAG T, ﬂﬁwmﬂﬂﬁﬁ%ﬁﬂﬂﬁmmﬁtﬁ+f%%énfﬁb PRI OFHT % Al b
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