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1.3.1 Malaysian governmeut officilals concerned participating in
the technical feasibllity survey on the Flood Forecasting and
Warning System,.

-~ Drainage and Irrigation Department (DID)

{Federal DID)

Mr. Cheong Chup Lim
Mr. S.H. Thavaraj

Mr. Sieh Kok Chi

Mr. Teh Siew Keat

Mr. Ahmad Fuad b.Embi
Mr. Tan King Seng

Mr. Masashdi Tanimeto

(Sabah DID)
Mr. Joseph Yeoh Hoh Hoh

Mr. Daniel Wong
Mr. Paul Hii

Mr, Stanley Chin
Mr. Vun Yee Kyun
Mr. Chin Foo Fah

(Sarawalk DID)

Mr. Foong Ka Nim

Mr, Joseph Ting

Mr. Ngo Tok Pin

Mr. Tserng Goong Farn
Mr, Then Thiat Khiong
Mr. Lin Joo Hul

Ms. Jennifer Goh
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- Economic Planning Unit (EPU)

(Federal EPU)
Mr. Mohd. Aminuddin
Hashim

(Sabah EPU)

Mr. Azizan Bin Husain
Mr. Vincent Gadalon
Ms. Maznah Ghani

(Sarawak EPU)
Mr. Mohamed Aminurashid

—~ Telecom Department (TD)

(Federal TD)
Mr. Ruslibin Habib
Mr. Xavier Goh

Mr. Khen Wah
Mr. Chong Beng Tiat

Mr. Ong Hai Seng

(Sabah TD)

Mr. Harold Read
Mr. Leslie Chong
My, Liew Sak Lim

(Sarawak TD)
Mr. Chan Hick Ping
Mr. Ronny Ong Tiang Lin
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Flg.- 2,2 Flood Forecasting Model

( Kinabatangan River )

Ulu Kuamut
Ulu Kuamut

Tangkulap

A
Kuamut

KDAMUT
72V
BALAT
\%4
Balat
7/
gé?i?jﬁN
/Z\)G) Pukit Garam
X 177

BUKTT GARAM

BILIT

E

Bilit

O Rainfall Gauging Station
A Water Level Gauging Station

Forecasting Point

@ Warning Polnt



2. Y Pl
{1) Target Arear
BEAR RS K (19764F1 ) I o TS % 5 Sadong)l|0EBIRE M. 2 o il
F LW T D 5 Tebakang, Serian, Tanah Puteh, Sehamban, Gedong HEE b,
(2) Warning Point |
Target Area OF, W Kampung T % Tebakang, Serian, Tanah Puteh, Seba-

mban , Gedong &AL T5%, .
il Gedong M UL BIAERF AL CRER 2 -T2 18, YWk oW 5 17 % s, 33,

U OGRE, FMINOUBRRD LUWKDOERLFHEC D ETHINEO T, BHHHL
CEDHTH L,
(3} TForecasting Point
BT Bl R BRI O oK SLEL Ay, R RRGT R R O BRI = b DR E &
DR T e 7k B, K OMEEYRET S,
o Serian Hh g5

o Gedong Hb 43

I-13



ANIT AIVANQOH
INIOd ONILSYOTH0d dO0Td

INIOd DNINIVM gO0Td

UOTIEIG UONEAISSQQ) FUUslawsa],

eory 93T, ® (POOT} 9L61) UTEg OOl

puzdey

1
— N\
duopeD @
NVIHIS

uisty @

\.ﬁhwmm\ # UBLIag
HALAd HYNVL \nr Y,
Ho ]
Suopan g/ N VAN vaTs /
ONOATO & .

S ;
& 1edussug

o

Iaaly Suopeg Sunpny

J

BOg BUIYD YINOY

uiseg isaly Buopes uy woisAs Bunusepq pue Bupsesslog poojd a0} meay abiey € 7 6ig

1-14



Fig.-2.4 Flood Forecasting Model

( Sadong River )
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Fig.s.5 Telecommunication Network
( Kinabatangan River )
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Fig. 2.6 Telecommunication Network

{ Sadong River )
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PRtk 2~ ( FPCC ) tthb,
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© Bl OB ik MR MY 5,
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&, LBBHFE (Supervisor ) 1 & LEH ( Engincer } 24, BEMAE LABNE
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#l L5
(1) BERTFH L 2 — DL
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Management Section
ijdrology Section
FEC - Telecommunication Section
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r Research Section

- L Training Section
mom —w = Future Planning Section
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Fig, 2.7 D.,I.D. Sarawak Organization Chart
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Fig.2.8 L.L.D. Sabah Organization Chart
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Table 2.1

Total Cost ( Kinabatangan River Basin )

(Us$)
Observation | Flood Forecastin
1 B
tem Station System Total Remarks
Equipments 176,530 612,900 789,430
Sub-total 424,530 810,900 1,235,430
Contingency 42,470 81,100 123,570
Total 467,000 892,000 1,359,000
Consulting Services 273,000
® Training
Training Overseas 41,000
On-the-job Training 95,000
® Supervising ,
Detailed Design 82,000
Contract and Procurement 14,000
Design Modification 41:000

(US$ @=¥ 220)

Total Cost ( Sadong River Basin )

Table 2,2
(UsS§)
Ltem 0bserv§tion Flood TForecasting Total Remarks
Station System i
Equipments 100, 800 367,800 468,600
Facilities 58,600 142,600 201,200
Sub-total 159,400 510,400 669,800
Contingency 15,600 51,600 67,200
Total 175,000 562,000 737,000
Consulting Services 147,000
® Training T
Training Overseas 22,000
On-the-job Training 52,000 )
® Supervising
Detailed Design 44,000
Contract and Procurement 7,000
Design tlodification 22,000
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Table 2~3 Cost of Flood Warning System
(Kinabarangan River Basin)
- Radio Receiver System -

($us)
Ltem - Flood Warning System Remarks
Equipment 221,480
Sub-total 221,480
Contingency 24,520
Total 246,000
Consulting services 44,000
(SUS @Yen 220)
Table 2-4 Cost of Flood Warning System
{Sadong River Basin)
~ Radio Receiver System -
(8US)
Item Flood Warning System Remarks
Equipment 145,080
Sub~total 145,080
Contingency 13,920
Total 159,000
Colsulting services 21,000

(5US @Yen 220)

Wil A7 4@ oW Ol L/ X 9w, Tl by, SO B a3 4
T EMiECdh b, O WOR LB e o AR B Ak L L T O R A A i
WT%D,%%éﬁﬂﬁﬂﬁmwm%%x%,Mwﬂmwmwﬁm,AHW&%ﬁka

TR IS h A~8Th b,
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S FF2rH s (FSH)

I iR o BE 52
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Lo
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§ -2 HE-EEHEM
1. sk AR

F FAs BN AT, 19704F 1 >3 2 g L hid 1 4177 AT, vl A
F1653,264 A 2.2% 1 Y5, |

M AT 80% It 4% 11,283 A Orang Sungai % 40 & T % indigenous people
Thh,

ATITDFEGLE Y <M 4k C 1951~ 1070 4ED 20 45|l ¢ & 2 ff & fe 2T B D5, Orang
Sungai VL 1345 & Z OO, *F 52 9 > N O\ BT 5 3 70 % (kampung)

DAL E O ChD,

Bilit 3,000 A

Kuamut 2,000~2500 A4

Tangkulap 200 A

Pintasan 500 A

Lamag 3,000 A Bukit Garam#% &ir¢ )
Balat 200 A

Tongod 1,600 ~2000 A

DILAR N o 4% AR Rubber , Coconut, Oil Palm, Padi, Cocoa ™2t BN D
Tl Maize, Coffee, Fruit, Pototos, Tapioka, Sweet Potatoes » Ground Nut ,
Soy bean, Vegetables ¢ & 2VEN SR 0w b, REHAIT 1976 TFHTE, 0il Palm
8,532 s —, Dry podi 3,280 = — % —, Coconut 2266 = — % =, Rubher 2,068
T —dr—, Wed podi 305 £— 5 — "0 b,

S OFLEHEYORIEIHIENL 1970~ 1976 4501 14~ 2.6 5 KL “c s 2 o

300 PEME - A H - Kol
¥ oz N NFAR Y - @ Sandakan Residency O F 4 PR o I o Yk Y CAE 2N
BlL#de-Cu %, Sandakan Residency (4 <M L58REL [ DT A G L Cos 5 i
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R RMPHPIRE 1,213 WHMS (1976 4B ) ICitT A I D5, %+ 25 7
JHHEAR S 0 O ARM BT L AV 48D S Cud 2 lbh 3,
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Sandakan ~ Bukit Garam [ O R EiMEH &, AU L o 7008 08 B A5 3 bR 4 b 1 27T
HENECh D,

Sabah Electricity Board i & 2 L/ {##% RV Ty 2 BT IERM I FE L 72w 23,
fo T Bukit Garam “§ 0 B R B MER R I o T us 85 ( Kampung ) % B € 63 8500 5

»7HFNL B, R, HiRHIReE, B, TN DT € 2D 4e GBI Ao,

LTI (1 )
VoM OMAR AR (GDP) R I9TEAEC 1520 HMPC1 A% D GDPIE 2340M$

CThho *F S22 IR TS S P L O LoD Ubh b,

(&

Ty R DIRET D 1L H~3 BN ZOFROFNE 24 0, 6 2 A L IAEN e L8
THNPAKDRAET Do WA VRN, BHAR s TRKIEL, FRoOMmE, Sy,
RO &, IR > 4nbic K X 7ol ok 2O Do YR OB A it e 3N

SRR DFEM 2R AT B 05, AT 1O AEINT 197 LAE 2 M UE RO stz 55 K & A
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§ -3 FEERHS
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Fig. 3.3 Flood Forecasting Model
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BRI tdy, tey TN ERETET %,
T AR B RERE N D Tty TR & 0 %

@ POKEEHEN A L UCF R0 KA R AR L, MLk Za s T 5,

Tangkulap Kuamut Batat

F 2l (t) KL (Ht— t4y) KA CHE— t4,) KA (He )

1 TH, ~ t&, K, — t&, B,
2 TH. — t2, Ky — t&, BHs
3 T Hay -otg, KH, - tLa BHa
. : : :
§

@ WHEFII LY Kuamut KA o2 5 A= 2 5 LA A MY 8 s % k4 %,
G, TOMMER LD THCH L > TGS <& 2 Lk, Wil OBk
M EN B AW, TS M RS VCTART BRI, 9RO Kuamut AT
Ht ROt - t8,— t4e ) BESID Tangkulap K H( 14, t8:) T B,
fods, ERARHIMET R & 2Pl oEEN K E <, o OMEO KN 3 AN ORI
ORI X5 2B bh Bl fic, KRR, S 6 Ml L 5
T LTHRER M S b,
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Kuamut W.L.

W.L.
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} The First Approximate Value of Balat W.L.
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Rainfall in the residual basin

AU B R kL FD 3 BT 0 5 b S ERHE T B IR deB Ak ACKHE i X B R
AT X DikET B,
Tongod EE ,g:; } = Tangkulap AL
(3 Fii=sFarBA—2 . — Balat K Ar
Ulu Knamut EE&Z } = Kuamut K47
SO e F ok, LEaiE & D Tongod XU lu Kuamut 2RS¥ L b Balat
DRERTFWL X5 2134 o0, Wi+ % Tongod ~ Tangklap ORI L b
Tl E h S Tangkulap KAE & Tillw 70 K— 1 ¢TI & LA Kuamut 2K 6% 7l 7 o
BA-VWANT %,
TRVESIE L, 45 D 2 HEE o Pilllpi [ fEc a5,
Tongo d~ Tangkutap @73l 57 SRS dx, WMo il v K- 1 & Ekgc

E{;,) o o
Tongod Rainfall

Tongot W.

Tangkulap W.L,
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Bukit 7K
@ Fi=Fr~»BU-1{ Balat K — Bukit Garam
Bukit Garam '
Bukit Garam X OEEY V5 0¢, LD Balat KL FWOBilit K%

ATl RT3,

o 0

7 Balat B E

b Len) B I, o

[/ Bukit Garam E | 5

EFAN & | 2
Bilit ° ﬁ

_Bukit GaramaH(t) | Bukit Garam H(t)

Bukit Garam H(t)= Bukit Garam fﬁ(t)+ Bukit Garam aH(t)

EEOERFEIEROM D Th B,
@ Bilit 2K{4% & Bukit Garam #KAZ @ H(Y

Bilit KA E Bukit Garam K47 &2 O, Kol d ke b 20k,

SRR L ST OET R S Bilit KA E Bukit Garam AKALO 41 3R % Rk
I B A 5 %o
@ Balat /Kff & Bukit Garam KA |[WiZ
S O Balat KfD & Bukit Garvam K {E & oL, @l O RE»HBT 5 0T,
MW b ok lbh s,
Lo L, BeARECifit o B K CHbha b 0L B2 bhboc, ko
Bukit Garam Ko dbKiihtic L5 LA 4% Balat RO HIE L Cked Balat KAL

& Bukit Garam KfE & DI HE % FERT 5,
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Water Level

_Balat H

Bukit Garam H

D& @& HPKIED Bukit Garam Afrd sked 5 = & 20 Th B,
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T U= D Rk

E— 7 KL DA R

F o 3 g v OB ORI G T,

19694FE~19754F ¢ Cc DY KD

Tangkulap, Ulu Kuamut, Barik Manis @ &—2 K% A CHINE R R T %,

EER S R O b T h B,

@ Yok E 2 K4 O W

Tangkulap, Ulu Kuamut, Barik Manis OFbKE ©— 2 K% K OB Ic

LNNHMKN\“Ftem Peik Water Pea¥ Level Remarks
ocation - evel ime
I"lood Data
Tangkulap Thy Ttl
Ulu Kuamut UKhy UKtl
Barik Manis BMh BME
Flood Data
Tangkulap Th2 Tty
Ulu Ruamut UKho UKt
Barik Manis BMy» BMty
L
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Tangkulap W.L.

Tangkulap W.L.

@ E—2KEOT o b

UKy EE O Tangkulap & Barik Manis @ & — 2
UKh? Ukha AffE 7ay bL, 78y b Lizfo ki Ul
leh:;

Kuamut @K idA 1%,

Barik Manis W.L.

@ FHIY B o FF R

UM.mz Zwo oy b Lo Ule Kuamut O E{H % 2o
3 Ulu Kuamut DSR2 EHMOL S wihsx,
h
4 W B R T B

UKh:Ulu kuamut Water Lewvel

Barik Manis W.L.

BLETHh 5, fods Tangkulap 08 Utu Kuamut £ 6 Barik Manis ¥ ¢ @B ERE

W AR OW Y Thh b,

Tangkulap ~ Barik Manis 3 3 hour

Ulu Kuamut ~ DBarik Manis 51 hour
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2. TR OB
AU AR o BB DRUNE & % % /200, Barik Manis OS2I & T 3% K

W, TRECRLUEINNE L P E KR 7 2 v 175,

#B8 ~5  Barik Manis AKAF &SR

AR AE K KU (feet) | FUMH (feet) | 8 3 (feet)
1970 June 30 31 1+ 1.0
1970 8ept. 23.9 225 - 1.0
1970 Sept. 25.8 25.5 — 0.3
1970 Oct. 27.6 29.5 + L9
1971 Teb. 43.5 28 —15.5
1971 Teb. 548001 60 + 6
1971 July 217.9 325 + 4.6
1971 Aup. 27.5 20 — 1.5
1972 TIeb. 40 10 0
1972 May 26.9 23 - 3.9
1973 July 21.8 23.5 + 17
1973 July 21.9 24 4 2.1
1974 Dec. 21.6 21 = 0.6
1975 J:ll.li. ----- - 2 4.8 2 h) + 1.7
1973  PFeb. 24 37 1 8.0
1976 Oct. 1 a.bh 1 7.5 - 20
(976 Oci. | 228 | o225 0.3

LR ARDRCE A1 25 @ dle, 11 ACHED IS 0 S R & A @ 1 4 2 ~ 3 0 R A
S feet LA TR AU E - Cls 0BG 040 JICT il = 0 A BRI R D
DEFa BN D, A, B LB OA T & DRI O SO A8 L, R e

Bl i B bl 5,
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Fig. 3,5 Comparison Water Level of Observation and Forecasting
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§-1 B B
AEOWAEE, 0 B T RS AU 7 U e 2 BHITE 25 5 15 o2 & Tl B
Fu A 2 ORI %o T, I AR T Bt 2k ARSI o\ A
AL o,
L. Telecom. Dept. D CRIMTE S & DD TR i G 3,
2. GIHE LR, ML, RETEHE S & MR EBGE VHT B L + 5.
3. AR IRALI AN 7 £ 5 BFIY B o

T A= 2 RO R D s ) Ch B,
(1) B
B RN KTt~ 2 —Ofd it B Kota KinabaluE% & % Inanam ©
DID Office &4%
() #EE
Sandakan D DID Office [ 24 # <,
(3 hER
Ay 2T AT v L= 2 G D RET D 2 LGB B, BT 1 kR
Balat:l COWI-CH DA, 4 7 )i OB - BN 8T8, MBI,
BRSO b 6 Balat L DRI IB4 D L 2 A & A 275 m @ Mt |
Balat L&,
B2 28E 0, B M. Kinabalu D v+ 5 4 oo, 40
o Sandakan JE T & D Telecom. Dept. 535 o Trig Hill s #k il 4 #0345 4
DT b, BIMAR O/, door Ml LD Trig MM 22 #5 - L R
L7,
W Trig Hill &k Telecom. Dept. 231 il 2 U -cflio-Cas b, gt gL, 7
2w A, BECRORN AT E, BB OMCHAICH D,
@  Sandakan B GEBEF LIS LTRCH S,
@ Pk v A2y 2T AR PR BBE AT L F L HIEMN LT 0
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& 50¢ Trig Hill #% Kota Kinabalu R Of Sandakanic ¥— 2 % R4+ 5 HH: & LT 2
£hY, R, Trig Hill » o ARTLREREFATS b0, 213, Trig Hill »
b Sandakan ¥ T4 VHT Bl & #{& L, Sandakan 2» % Kota Kinabalu ¥ ¢cii AR BEE
WEFIHNT 5D CTHD, = RIIEFEE QLK Sandakan DID Office » K TFH#
H LoMNBST s, BLERAT L0 L,

@ ®\m
© K AL
Bilit
® Wik KiEh
Tongod
Tangkulap
Ulu Konamut
Kuamut
Balat
Bukit Garam
BlED7vi—siy b 7—2 ORFHEE, B4 -10RTERDTHD,
ABOMEEFL, TORBLAEFVA-2vA2TF 40K FHRMELCHL TV 20% N
I DA, BN, HEERAER, EREHGET20d D Th b,
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Fig.~ 4.1 Telecommunication Network
{ Kinabatangan River )
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§ -2 BHAGEHRERBRUIIPHE DHEHNAE

1L GRS R

R ERER G, BkREoREaL vtk llEL, e CEBOHEGFRRE
13 b€, Thicd b REREMORABMHLE T8I X bRk, FLERBHEO
BEMEFERT 2L 0 TH B, ML HEHE L Lk, ZEEN, LhHoEr s
HEe & 2RZFENOLEALRCUFEML ONECTh %o

SRR A S L 4o X Mt, Balat & Trig Hill (IR OMt. Balat L EEURATEMRS &
OMCEa -2 WRTENTH D, Fh, SALABRBMR R, -2 LOE4 ~ 3 kKR
TrE D Thd, e RRCHMLARKEE 70.380MHzTh %,

HKRMOMBETRCTET LD TH D,

Table 4.1 Result of Propagation Test

{(Kinabatangan River Basin)

Span Distance Tragsmitting Receiving S/N
ower Power Reading
Mt, Balat - Tongod 68.0 km 7.5 W ~114 dBm | 10.5 dB
o -~ Tangkulap 31.1 8.0 -103 22
" ~ Ulu Kuamut 31.3 7.7 -105.5 20
" ~ Kuamut 15.3 6.7 ~83.5 41
" - Ralat 1.5 7.5 -94 30.5
" - Bukit Garam| 32.9 8.0 ~101 24.5
" - Bilie 70,0 8.2 -117.5 5.5
" - Trig Hill 80.2 8.2 -78 43
Remarks: At every location: Antenna - 3 Element YAGL Type
Antenna Height - 10 m
Cable - 5D-2V, 16 m
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2. ABMER UM E
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CRAE <, BRI L h e BT 5082 B L Hh D,
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Table 4,2 Equipment and Instruments used in

Radio Wave Propagation Test

{(Kinabatangan River Basin)

Description of Goods Rating Quantity
1 { Radio Equipment CRI-06, 70.380 MHz, 10 W 4 sets
2 | Antenna 3 Element Yagil 3 sets
3 | Field Strength Meter M-321G, 25 - 250 Mi=z 2 sets
4 Power Meter CM Typg; 70 MHz Band, 15 W 3 sets
5 " {gr&inal Type, 70 MHz Band 3 geks
6 | Quasi-Peak Meter MH 33 A 1 set
7 | Pen Recorder VP 6723 A 1 szet
8 | 5/N Measuring Instrument | KCD-1 3 sets
9 Storage Battery 12 v, 32 AH 5 sets
10 | Engine Generator " EM 300, 300 W 1 set
11 Charger Input  AC 100 - 115V 1 set
Output DC 15V, BA
12 | Voltage Regulator Input 220 V 1 set
OQutput 0 - 230 v, 10A
13 | Coaxial Cable 5D-2V, 15m 6 sets
14 Tester TL - 700 3 sets
L% | Tool Set 3 sets
16 Spares & Accessories 1 sec
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Fig. 4.3 Discription of the Equipment of Radio Wave Propagation Test.

Relay Station Observation Station

3 Element Yagi Antenna 3 Element Yagi Antenna

70,380 MH=z

Fleld
Strength
Meler Coaxial Coaxial
Cable Cable
5D -2V 5D -2V
Radlo | Power
Meter
Equipment oM T
{7TOMHzIO JP8
S/N
Maasuring
Instrument
Supply Supply
Battary Battery
12V 320H 12V 324H
Engine Engine
Generator Genarator
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§ -3 EHKE
Ltk ER R 5 R 2vC, 1,750,000 OWEK & 94l EEBME 21T, Ei
Jige (B AR H M) 218 Bo WICTROKR X ) 1 r EEIAK £ HLERATIC X
DRI E DR MIEM E LCRD, EHREOHLEY & & BRI sl % EH%
Ut ote, *TIAKEEIYRY & Efi OWRBIC L b AATh 5 EWKEI L S,
WG O E AT & U CHERBIC T 5 S/NX 30dBRLLE, 7 2—Y /DRy v
an Fr_arlgids -V R 0dBHMELNDZC LEEHEL Lk, ks, AIELES L
h S/NHI0AB ZRERER GG TL 25 dB AT D ELHGL 2,
F 4o, BB 70 MHz B A5 L 7,

1o AL [ REG R
{1} 1750000 DRI & b, BHEHEHEO 777 1o~y THMERL, FMIRKOFHE
{Tol,
@ Ligofiier BERBNDRT, HPBROER S e iyl LR EIT o,
PRI 3 B S/ NE Rb BN FELIC L o,
S/N(AB) =HAgH J1 (dBm) + 2645 4 h RIS (dB)
oA % R (AB) — % I L4 (35 D) — # MR L (dB)
- [ AR 2 (B — RE e (dB)
—REMENT (—-115dBm) + 8N S FEFRE (12dB)
Mt. Balat W dsb) & 2 Uk 554 FARGE P #E 2 36400 L, %4 % h Tongod
MO Bt W@y D EE ML foe &b 4 b LT 3.5dE % b oA T 38
N Do
e LT Mt Batat —— Kuamut W9 S/ N#% L aysla Iv-C e b,
VEH 1= 30dBm(1W), BAEZ DR = 8dB (3 ELAR),
ZAEMPRATG = TdB(5EL/AK, 38°(~4) ),
Sl d=2dB (10D ~2V, 50m),
ELER %= 93 dB ( (53 Km), A MHid= 30 dB
S/N=30-+8+7-35—-—2-93-30-(~-115)-+12
== 43,5 dB

(3 HL AR O R R 4 — 4 WET LD Th B
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2. HRIEAR O H
(1) CHBEBREREOREED, SR oRERIoMEMEL D, KoXE MU
i OMEEEYEL T 5,
LA =REA0 (dBm ) + 2848 2 h B (dB)
+RAF RPN (dB) ~ BT % (dB)
~ B elE (dB) — fihifde (dB)
—REWAOWREN (dBm)

# e LCMt. Balat — Kuamut [ O % BIET %0
EEHI=383dBm(6.7W), AAFHPEBRFIG=80dB(3ELAK),
RAERPHFG=80dB(3ELAK), #RUMMAK=32dB(5D-2V, 32m),
B 2 == 93dB (153Km),  fHlfdk=325dB,
ZEEHOWEN= —83.5dB

AEf#i=383-180+80—32—93— 325~ (—835)
= 0.1 dB

(2 HEMNK T 2 H0EM 0 M A IR R o HiE M o ﬁ\'—ré O Cthb,

3. Al AT AN R )

(1) LEofEffitd L wREHD, SO BERSY AL AR B I % Mt

SAETLS), BMRIBI s D SNNKY 7 e — Y 2D 2 v v g Lt it
bvwﬁy&ﬁﬁéﬁmmﬁi?kn
AT (dBm ) =KW (dBm ) FRF AN (dB)
FARAF DA (dB) e AL (3.5 dRB)
—dEE A g CdB ) — B e LS (dB)
— AL (dB) — #RiE M (dB)
S/ N=2450 5 (dBm ) — RAFMH LI (~115dBm )+ S/NekHE (12dB)
7 P OGO v — 2 (dB) =450 (dBm) — Av e Fra(-106dBm)
— 7 == 2 14 (dRY (0.1dB,/ Ko X B gD
#ik LCMt. Balat — Kuamut 808 E 80, KRB 613 5 S/ NR 7 «— ¥
YOEED RV g PR C T A —2 rkRdb,
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BIE

BiEbE=2dB(10D~2V, 50m),

A i d:= 30dB3

A IE fifi =

9.1dB,

REAN=30+8+7

=— 926dBm

PRI I de VT B 87N

Hir=30dBm{1W),

7 x— vy si#fde=101 X 153 = 15dB

—35—-2—93 - 3091

= —026 — (—115) + 12

= 344 dB

P =P SO — 0 = — 926 — (—106) — 1.5

frde, WAL A B R FAREPBOK LB s — v R 4T DL BY

T b,

= 11.9dB

BEEPHAB=8dB(3EL/AK),
FAF AR = 7dB (5 BLAK, 38°(-4)),

B2 L=93dB (153 Km),

(2 ABRES G ORI A WRT LD Chbd, ¥ F0OMEAIRD LT B b,

Table 4.3 Summary of Circuit Design
Transmitting Antenna | Recelving | Standard| Margin
Station Antenna at
Power Height Power 5/N Fading
Tongod 20 W 5 EL Yapix2 30 m -98.9 dBm | 28.1 dB| 0.3 dB
Tangkulap 20 5 EL Yapl 10 -92.,3 34.7 10.6
Ulu Kuamut 20 5 EL Yagi 30 -95.5 31.5 7.4
Kuamut 1 3 EL Yagi 10 -92.6 34.4 11.9
Balat 3 5 EL Yagi .10 -91.3 35.7 14.5
Bukit Garam 20 5 EL Yagil 10 -94.3 32.7 8.4
Rilit 20 5 EL Yagi 30 -96.7 30.3 2.3
Trig Hill 1 3 EL Yagl 10 -88.4 38.8 9.6
Me. Balat 20 5 LL Yagi 30 - -
Lﬁ 5 EL Yagi

Mt. Balat o>V A M0 2 A4 L L,

Bilit 20 ( #dkba 6 75 ) o #@5E L A,
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I DbhhAEish, Tongod ®EDFGTT<CS/N 30dB L, 72— ¥ 7
BOAY Y an FPe_aldTa~—¥ 2 0dBU LA D, R BEs AN Cc& 5,

Tongod € 2\~ CHE SN 30dB e ov-d, 25dBLL LR CE Sz,
M RERR T T 2 B b B,

i 1 R BT o

AFv A= AT akFERTHICHL o TR T0 MUz 2 6 2 1 O B BE L I
B Fh, O 2R CoOREYRT SO E VI 2MHz ML R TVB LN
WChbo

EH o 02 ol L Trig Hill ¢ Telecom. Dept. ZAH MM LCw5 H ko>
PR DOMETRIE 2T S AT hidiinbiny,

feds, AEMUBIE O RS AB A B R T,
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Fig. 4,7 Telecommunication Network of Proposed
Telemetry System
(Kinabatangan River)
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I-77

o AR S ANE 2 b oS ERCARL, ThERD



(20 Mt., Balat JPHERIEE
M1t. Balat P REE G RO T Ea BT o,
— Tring Hill P & KEHE & o g
— HBRHE L PHEORCS T 2y 2
Mt. Balat /B¢ BB, KOEEB» MRS D,
© pREmE (EREEIL)
® AR EE CREAREMS L, W8S %)
© i

Transmitting antenna  Receiving antenna
}7L[jf# F%:(4§{
Coaxial Coaxial

arrester arrester

Solar'cell
{12vV,168w)

Relay
equipment
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Mt. Balat Relay Station Equipment Composition

Ir-78



{kw-l Mt. Balﬂl ri'ﬁ{z{éi&f?ﬁﬁ)ju by ﬁh“?ﬁi@%ﬁ‘j\o

Antenna

Antenna
{Recelving antenna) n

{Transmitting antenna)

R No., 1 TR No. 1
Relay
: control _j
t_q> Rx No, 2 Tunit Tx No. 2
Test Remote Status
panel changeover return
unit unit
Power
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iI-79



4

PKAE T SR
0 Wk
AN BERG, KoFREIOMR S5,
© BNEE (EEEEso)
@  KATH A
@ PR R (TR 8R4 )

@ WEHHE
Yagi antenna
Coaxial
arrester / Solar cell
(12v, léw)

&%ﬁ
up

Distribution
board for
Water level gauge | Telemetry U solar cell
equipmen [
“‘"Q

Alkaline storage battery
(12v,80AH)

Water Level Gauging Station Equipment Composition
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§—3 REEHE
1 AR
Table 5.3 Flood Forecasting and Warning System Facilities (Kinabatangan River)
Equipment
Housing e 1 Tower
ation (2) Water | Float Current | for Staff| Access
No. | Sta Space |Antemna | Rainfall | Level ) Dropper | Metex Housing| Gage (3)
m set set set set m m seat

1 | FFC 20m2 - - - - - - - -

Kota

Kinabalu
2 | Moniltoring 9

Sandakan )10m 5 - - - - - - -
3 |Relay St. | (1}

Trig Hill (1x1 - - - - - - - -

(Height
2m)

4 |Relay St.

Mt, Balat |5%5 30 - - - - - - 1
5 | Tongod 2.5%2.5 30 1 1 - - - 15 1
6 |Tang~ .

kulap 2.5x2.5 10 1 1 - - 10 10 1
7 {Ulu

Kuamut 2,5x%x2.5 30 1 1 - - - 15 1
8 | Balat 2.5%x2.5 10 1 1 - - - 15 1
9 ! Bukit

Garam 2.5x2.5 10 1 1 - - 10 10 1
10 | Kuamut 2.5%2.5 10 1 1 1 1 10 10 1
11 iBilit 2.5%2.5 30 - 1 - - 10 10 1
(1) Only equipment for telecommunication will be installed at the Trig Hill Starion.

(2)

L.

Antenna

Steel Tele pole
Triangular tower

gauging stations.

H = 10.0m

H = 30.0m

(3) Access facilities such as roads and steps are ifnstalled for malntenance of
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Table 7.1 Total Cest ( Kinabatangan River Basin )

(USQl_
Observation | Flood Forecasting
Iten Station System Total Remarks
Equipments 176,530 612,900 789,430
Facilities 248,000 198,000 446,000
Sub-total 424,530 810,900 1,235,430
Contingency 42,470 | 81,100 123,570
Total 467,000 892,000 1,359,000
Csnsulting Services 273,000
Training
Training Overseas 41,000
On~the~job Training 95,000
® Supervising :
Detailed Design 82,000
Contract and Procurement 14,000
Design Modification 41,000
(US$ 1=¥ 220

LRHERL, A vy v—va vy X P RAETI0804E2 8 BAEO MK CHRELT

Wh, chil, WHEGHEIDDHALLH LI LED AL LR LALDTHH,
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Table 7.2 Unit Price of Hydtological Observation Equipment

F- Item Unit | Equipment In32250t Total Remarks
Rainfall Gauge | per Including
(new) unit 4,100 1,300 . . 5,400 optional parts
Rainfall Gauge " .
(wodified) 2,000 1,000 3,000
Water Level n
Gauge (bubble) 10,500 3,500 14,000
Water Level 0"
Gauge (float) 5,000 1,500 6,500
Water Level
Gauge (float, " 7,000 1,500 8,500
modified)
10 m 390 150 540
Staff Gauge 15 m 570 220 790
Current Meterl Eﬁit 4,600 1,000 5,600
Float Dropper " 32,000 4,000 36,000

Table 7.3 Unit Price of Observation and Telemetry Station Facilities

Item Unit | Bguipment IngiZiCt Total Remarks
Tele-pole 5 m 4,500 500 5,000
10 m 9,200 900 10,100
Triangular per : =
Tower anit 18,500 5,400 23,900 H=30 m
Station Housing | per 6.000 Housing rve-
(2.5mx2. 5m) site : building: 600
Station Housing " 20,000 A
10,000 | VHCUER
Station Housing
(5mx5m) 15,000
Tower for
Housing " 15,000
Cableway " 16,000
Staff Gauge |
Support ' 2’009
Accesa Facility | " 10,000 Ladders and
piers
Land Grading " 2,000 300 sq. m
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Table 7.4

Unit Price of Telemctry Lquipment

uss
Item Unit Price
Telemetry Equipment for Control 46,000
" for Water Level Gaugeiwith 7.000
Protective Device !
for Rainfall & Water Level
" Gauge;with Magnetic Counter,| 7,500
Protective Device
Monitoring Equipment 34,000
Relay Equipment Al = V Relay 16,400
" V - V Relay 16,060
Operating Unit Console Type 15,700
Typewriter 24 dinches 6,500
Display Unit Wall~mount Type 32,000
Radic Equipment 70 MHz, 20 W 5,000
" 70 Mz, 3 W 2,400
" 70 MHz, 1 W 2,100
5 Element Yagi: with
Antenna Equipment Conginl A-res%:e;: 800
" 3 Element Yagi; with 700
Coaxdial Arester
Branch Unit 600
Solar Cell 168 W, with Distribution 22,000
Board .
" 14 W, with Distribution 2,400
Board
1 5 7 W, with Distribution 1,200
oard
Battery Charger 24 ¥V, 30 A 6,000
1t 12 Vv, 30 A 4,100
Alkaline Storage
Battery 24 Vv, 150 AH 6,400
" 12 v, 800 AH 21,000
" 12 Vv, 150 AH 3,300
" 12 v, 80 An 2,000
N 12 ¥V, 40 AH 1,000
Automatie Voltage 10 KVA, 220 ¥ 6,700
Regulator
! 5 KVA, 220V 5,500
" 1 KVA, 220 V 2,300
Engine Generator 300 VA, 220 V 500
surge Absorb 10 KVA, 220 V 2,000
Transformer
' 5 KVA, 220V 1,700
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Table 7,8 Currency Allocation of Hvdrologlcal Observation Lquipment

Conversion Rate: 1US$=2.1M5=220ys
Total Foreign Local 1
(Us$) (Us$) (M$)

Ttem Unit Remarks

Rainfall Gauge| per Frgn: Equipment, Shipping

5,400 | 4,100 (78%) | 2,730

(new) unit Local: Installation, Delivmu

. . o

"Rainfall Gauge " o Frgn: Modification, i?
(modified) 3,000 | 2,000 (67%) | 2,100 Optional Parts L

Local: Installation, Delive ;

Water Level b
Gauge (bubble)

Water Level i
Gauge (float)

o Frgn; Equipment, Shipping
| 14,000 ) 10,950 (78%) | 6,405 Local: Tnstallation, Delivery.
6,500 1 5,100 (78%) 2,940 "

(
Water Level Frgn: Modification, Optional |

(float, " 8,500 6,600 (78%) | 3,990 Parts
modified) Local: Installation, Delivew'
Staff Gauge 10m 540 440 (80%) 210 | Frgn: Material, Shipping
15m 790 640 315 | Local: Installation, Delivery;
Current Meter Eﬁit 5,600 | 4,900 (87%) 1,470 i;gzi:Egziizzz;, Shipping
Float Dropper " 36,000 | 31,300 ( " )| 9,870 "

Table 7.2 Currency Allocation of Observation and Telemetry-Stations Facilities

t
. ; Total TForeign Local :
Ttem Unit (US$) (US$) (M) Remarks
Téle-pole 5m 5,000 | 1,500 o 7,350 | TFrgn: Equipment, Shipping -
(30%) P
10m 10,100 | 3,000 14,910 | Local: Installation, Delivery:
Triangular —per | »4 940 | 15,600 (65%) | 17,410 n
unit
Station or : . '
Housing gite 6,000 .0 ( 0%) | 12,600 | Local: Material, Shipping
(2.5mx2.5m) Installation i
Housing 1 . o . n :.
(5mx5m) 15,000 O ¢ 0%) | 31,500
|
Housing " o ’" '
(20mx20m) 30,000 0 ( 0%) | 63,000 N
Tower for " o Fren: Tower Material i
. 0 s 4 t
Housing (H=10m) 15,000} 10,000 (67%) | 10,500 Local: Foundation Material L
Cableway " 16,000 0 ( 0%) | 33,600| Local: Material, Installatimﬁ
S5taff Gauge " f " |
Support 2,000 4,200 ‘
Access h h ' I
Facility 10,000 21,000 ) |
Land Grading | " 2,000 " 4,200 0 |




Table 7.10 Currency Allocation of Total Cost
( Kinabatangan River Basin )

Foreign Currency (US$) Local Currency (M$)
Remarks
Irem Observation Flood Observation Flood .
Forecasting Forecasting
Station Station

System System

Equipments 141,528 612,900 73,505 -
Facllities 40,000 75,760 436,800 256,704
Sub~total 181,528 688,660 510,305 256,704
Contingency 18,471 69,340 50,695 25,296
Total 200, 000 758,000 561,000 282,000

Consulting Services

° Training

Training Overseas
On-the~job Training 95,000
¢ Supervising
Detailed Design
Contract and
Procurement
Design Modification 41,000

273,000

41,000

82,000
14,000
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Table 3.2 TFlood Forecasting Model
Forecasting Forecast Input
Model Point Factors Application
Model S-1 Serian Krusin and Bagic model for water

(Water level -
water level)

Meringgu
Water levels

level prediction of
Serian (Short term
forecasting)

Model S-2

(Rainfall -
water level,
water level -
water level)

Serian

{Krusin)
(Meringgu) ‘Rainfall

Tebedu and
Mongkos

Water levels at Krusin
and Meringgu are
estimated using rain-
fall data of Tebedu
and Mongkos,

By Model S5-1, the water
ievel at Serlan can be
forecast, Long term
forecasting is possible
though its accuracy s
not high. In the futum
the accuracy can be
improved by incorporat-
ing rainfall data at
Krusin and Meringgu
into the forecasting
model..

(Long term forecasting)

Model. 5-3 Serian Mongkos, Baclk-up model in case
(Rainfall - gebidu and gf lack of water ﬁevel
vater level) erian at§ at Krusin anc
rainfall Meringgu.
Long term forecasting is
possible in spite of
poOY accuracy.
Model G-1 Gedong  Serian water Forecasting is based on

(Water level -
water level)

level, En-
gengel tidal
level

the water level records.
Actually, Serian water
level forecast by the
above model and the
corresponding water
levels at Ensengei
will be used.

Long term fovecasting
is possible, though
the accuracy is low.
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