ANNEX 12 Meteorolugical data Kuamut (1969- 1975)

(Temperature, Humldlty, Sunshive, Eraporatlon)
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" ANNEX 14 Monthly and Anmial Reinfall Data
L sandakan a7 1977
0 kuamst 1969 - 1975
- Lamag 1969 1975
| rangkulap 1969 - 1975 -
Ulu Kuamut 1969 ~1975

b

%

o






E76T

(SLET=6967) uesH

77995 856t zrL9T TUgor 1740 - vUEST 9* L8t 81T LAY YA 95T 9 gEL . NTELy e 10 189X
€961 €961 €51 6961 HL6T G4BT 9661 8961 LE5T 6581 6T . €461 Gy8T Y amen
L7E51T g ¢al 278yl L1685 €28 L'€8 9765 Lgs £79T €0 67EY L9z rsor | CALETTLYET) - ATl
"9g6T £161 L9851 1951 13 3961 76T 2661 1961 ELBT 7561 16T €961 - . ISPUSTH 3O ITRA
67E6LE 57128 £.099 7 0gY S 9wy - 0SS g 9cy 0°99% 0°99¢ £7hit 5955 £ 6207 07%60T (LLBITLYEI) ..uummwww
. §7990¢ L w9y SULEe LUEwT A S A A A %/ 67841 £981 79T 6'E1T €561 grogz | ¢rggy (LLETTTEETY .o o T
£-coee ) T7EnT CRANA $'T8T 09T, . T°9TT 1951 £79 TTLh 9igve.  €T6L0T . £°6LT T TLieT .
1°TL08 U RTOSE 11028 g 091 ni9El - 0°8/% . €7281 0651 67152 748 BTS6T . B TyE i ETTIAS 9L6T
P06t PRT3 FAVET § 371 w9zl 7 el 8261 [e1z CH-T33 £ TIBT 10086 L TLE 13
wngngiz - 7 65LE SUeEY | LT90T 67181 £°Z8 R TAN L€zt 17971 66 6957 71T L5z 97915 nLET
1 v 67 i78 T 60¢ £°TsT A A A 8°€LT "9 95T gzg- £iLg 6Ly L7974 - 070TT CELET
a%exvay, <o 0T9C 57 6LT 7'512 £7622 g 9cf  §T6ET £oty 082t 5.1 T 91 07468 ALY 67899 Zi6T
clet-cogr O L6TE g gt 5'8Lz grcer €49 L4795 L0796 L7962 2°Q1T TTZIT. .. §U6LT 1066 . £°249 C 16T
= 1 90TE T 9'Tee 6912 1°62€. ©§TTvE LT60% 9" LT 6°T0T ¢ grz 5799 z2°59¢ 606" SLOLET -
L scsrz 67919 ¢ o9y £ 58 9 187 6'05T L9871 Tt 9766 €0 6'1L v g¢ 107797 6961
97 882¢ 678 067y 0 90f - w16z - 0 18% g6t - L8 LCt 0-0% 0 It ERI IR AT §96T
.8775TE . L7g6w €099 9°¢91 68T, L iTTET g vz 0°8ET 97201 85Tl b o] 7°08C - ZUSLY. 1961
AR A L7957 9°79¢ 6661 ¥ TOT 2760¢ £T9TT £°£0g 78T L. §U8ST gLt LyTE 5961
£76TLE . - 3TE06.  UETS5Y 5477 CRUAUIERI S Tt §9gT 86T §7651 6768 9 7gL €ciz CTIens 5981
LT6B9T . .IT8E%. 97 ¢ET £ L91 £°907.. 6°T9T - TU8L 1212 6726t 96L1 L7607 .. 976%E. T .0/TZT L p9ET
3 pL95 67681 9 80¢ 0917 £°98t . 89T g ugE . CTU081 €921 o6t ERTAA £7g6T 05601 “£G6T
L7E9ES 17269 "1zt $° 257 §UEEL U 6UBIE £E8T 19002 L709 $°¢6 4" TET 1°58T £°0%9 7961
870682 619§ - G697 T'0En LT §°19T 7 ROT- - 1'€OT 0799¢ §°8z1 " 10T 0* LTt #1912 1961
TTTEZE €08y . I°€0v.  ..8758E 1976 66T 6 8ST- . 07E81. - TTTOT LveT 0'80T. 07982 Al - 0961
6°76LT 67€9¢ 685t LT [°41E TTERT. 8T09T 8091 0°€v1 98 st A 87097 ‘6CET
G LCYT 3By £ 9ey R°50¢ 9°g¥T - 77892 21961 7621 179 $gg 0°0ET.  £'%6T 07971 -4 BSET
17856 LTYy & 77 g it S'ewy - STwET T L1996 593 Lot T5h 8¢9 el £UeZE . LUCeT
67C6LE . 7TTES L7607 g 70t €786 growt R T I Savat 7182 11892 TTUET wigye.  £T6ir T .956T
TULSLT - - LTSEE £700¢ 014 7L L1992 10T 1081 77181 9'c11 7°88 1811 714 GCET,
5 792¢ 8" 4g L78Z€ 17592 7881 B66T 87081 1492 6891 T0n 97948 g Tl 1749 GET
£ 10T {7icz g an1 0°z0¢ 6UTHT 96T £ 91¢ 17691 17121 T8¢ 1°80€ ' 86T g'69L - £56T
9°TEET . - 9TETY 77082 0° 16T 5UB9T  LT99¢ PR TA 099 076, 17281 7 T 9-8¢g 0°9zZT . . ZS6l
6 ¢TIE 9" vEe 0-cet 1°¢8T 6 6%1 . 17082 8941 7221 0507 <607 VR ST9LY BT UTG6T
€ LTEE 6° 808 1709 L 865 9°0§7  £7LST LU0z et 00T 77997 § 14T 9912 $ 908 0S6T
99052 07i6f €887 £t 6'%ET  0765T RN Ee gzl 2 69T 599 {1 L7507 5461
L7 EN6T €€z . 97LE 6 79¢ 6'6ET 8602 6182 5 Z81 6662 645 £ 68T £ 0gT £ 99y 9%6T
1°£962 z 09 L76TE 6" 662 0" et R Za L1788 809 9 1L L7862 Loyt §°20% LT L%6T
TeRULY a9Qg HON 390 1dag Fny np unp e8] 1dy a®W qad uep Tea)
{um :37up) ugT iTU§TM 9A0QE I
TIRFULEY [€NUUY puU®R ATUIUOK 10 Spacday .
3,70 o8%T :3uol
N YE oS t3e
ugnepuesg ucn.v..ﬁumum

~269-



&

¥%9¢
019z _ -

89¢

tve ) %0T |0 66T |-90T | €8T | 86T {6TZ | TST - | 96T . WEE . | ShT | EOVHIAV

€697

ove

07 | €8T | Tez |z6T | 8se. | 96T |z6 g6 | ces 98z | €9z | cueT

ZE_

- Hv§T

e

8vC | Tt €TT |l Tez | 9sT 07z | 967 PLET. | 9ES | TET | 4L6T

LT

75T

ez 7z 89T |os |96 | w6 7T -losT | geT | Tz | 98 €161

EIE

%7987

TSI

| ger. | st 6z vee st L mer [eov |z |ezr | em 90E | TLET

E

L8EE

Tie

88 . | vzt 90T [ T0E | TzZ | v oz fes [ soT | 9Te |zse | TueT

5067 -

oTE

€T | 686 | w¥T 89T .| LT |-8%Z - 8vT | 0ze | T8T €0€ | Hhe | 0L6T

5| 8

s 6691

LOE

96T AV | GaNEI0 KOTIVIE

o

TYOANSY

*0Fa

€€ | Z8T | 0%Z . mmma...mwﬂ 1oze7 - IR AR RRRR HR .«%a*..umomd.

AN | "200 | '1d3s | "oV | A10f | ENAC | AVR | uav | cwvi | ems | |oavas

WOZT  NOIIVAMTH _ © WOT 6Z5LTT  FAAIIONOT C0TET.S PEANITIVT
o : NOIIVIS LEW IOWVAY :ERVN NOTIVIS TOZHLZS PIATHAUN NOIIVLS

CI6T-656T VIva TIVANIVE TVANYY QKV ATALNOT
| VISAVIVA “MIVITVE -NVQ IT9VA NVIVEVL

-270-



&

5078
SovE

Y4

.08

GEE

92

T

98z

{012

95z

g8T..

19T

9Ty

1 167

TOVEIAY

&

7E9L

- Y8E

£cT

916

6TY

- th=..ﬁonwp

<61

L8T

86T

01

___H_,_N_m_.

6EY

GL6T

5T

96¢

€87

667

ot

06T

77€

.geT

7z

0TE"

0€T

£17

JNNN_

LT

LLELT

00z

56¢

Tee

967

7T

_ﬁww

g%t

69

.0

BE

€L6T

LE66T

657

60€

70¢

e

977

1 ez

9T

: ﬂmw.

.wm

€L

| 6T

| 1ot

S TLeT

%8T9¢

0£T

18T

€l€

189

267

| #L9z

6

06T

Tego

Ler

S TL6T,

L2HAAY

0z¢

w7 1E

Gog

77T

067

gz

1 wvTZ

8Lc.

<TT

A

onz

FJ;:ﬁowk

0L6T

xT1G T

%11

gt

6LT

£HT,

wwﬁ

99T

I ovz

- TETE.

A

08T

07T

TYANNY

*08a

* AON

_ﬁ..amo

- "LdAs

90

xTAr

gnar

AV

-.mg

"gEd

v

TVEL

WOT

*NO

TIVARTE

WOT,670LTT
VAV 1IA0E % DVRYL

SIAATIONOT

CAWVN NOTIVIS

$151-696T VIVQ TIVANIVE TVANKY NV ATHINOW
VISAVIVA ‘NIVITVL NYQ 1I¥vd NVIVEVL

w07.:8%.¢  HAALIIVT

T/I008LYS | DIIEHON NOTIVLS

'%27if



o Sen ol wer | we | e | 0T sz | see €ST | €12 | ot ter T6T | 59T |FOWNEAY
s ot | zow | €L | o 0LT | O£ | 6T | L9 | €8T | Ty | 6% | €97 | w0z | SL6T
W 8ECT 91z | €6T | OfT 0T | 8T | szz | ev | woy | 1Tz | wer 68¢.| 05z | w6l
6 #8772 98¢ | wwz | L81 06 | 09T | ou€ | 89T | vl | 607 | «Tv. | T9 T2 [EL6T
W #8900 | ST | 0BT | T6t 56| 825 | 608 | SLT | Ter |ass | 61 | 16 €97 | 26T
o #1677 | %691 | 26y | 98T ] 7ee | 60z | Lz | weT | 6TT | 06T | x69 ©geT | TLeT
i 46708 967 | szs | cie sez | 9€z |zt | oge | TIT g6z | 9TT wmmﬂ_,_.mmm_”.ohmﬁ
i #€L0T | <ec | TSz | 087 | €TT |wws evnx | wewn | e | wers wen| e | 696T
TV | DHC | CAON 100 | CL&AS | on¥ | A1C | ENAC | AVA | ¥4 | “evR | -gsa ”z¢nu,_m<mw_

W 08 ‘NOIIVAHAIZ . w070 9T LTT. FHANLIONCT
dVIMTAONVL CHRVN NOTLVLS

CI61-6961 VIVA TIVANIVE TVINNY OGNV ATHLNOW
VISAVIVH ‘YIVITVI NVQ 178V NVIVEVL

WSTA8T.S 1IGAIIIVT
T00ZLE€S  TYITRON NOIIVIS

~272-



LOWYML 0710

'§L6T-696T VIVA TIVANIVE TVANNY GNV ATHINOW -

VISAVIVA “NIVITVI NVQ IT¥Vd NVIVEVD

_ _ _ _

g //»JWWMMON 807 | LT | 9T ._Hmm_:mhwﬂ.” gvT | sTT | TET | get _._mmﬁ_;a_oom‘ €71 | EOVaEAY
. m . ) S
e LSTE | zre | Syl | 86z | 09w | oz | €26 | 9vT | €5 | 98 | 6s€ | 6Lz | 4Tz | GL6T
W ozsz .| Sz | oTIe | <er | ger hnw;._.mmﬁ evz | 96T | zec | ovT | e | 88 | weeT
.Eﬂ, ¥9%07 A A BZe | 00% #S0T | s .%%%%...*«%ﬁ pre %%ww. .#gﬁ%m. R “x««w ;mNmH
R FREN .u.n,u.m«% ot ay ..,....umw«.v‘.n. ,«%««. .. FHRB% u_c..}s.f %vt_;n ....%.u.c_c_ﬁ R «.«.u.c..n. N,\.ma
TR #96€ wme | owwas | weew | wwar| %07 £y 6 gy - __mm_ 7€ L LTT | s6h _.ﬁwmﬁ
g S wTEs ¥9 | 95 | oL SIS v | e €S 9z | 9t | 81 L9 s 6T
.;EE. #LST LL Ly ®TE  .«««% gL s WEEE | REWE | wwwy | pwix ..W%%m «%%# .mmmﬁ”
TVANKY | CONQ | CAON | "I00 | I4ES |0V | AI0F | ENAC | AVH | W&V | WK | CGEE | MWD | WVER

| wupty nZOHH4PMAM 0B 92 LTT mMDbFHOZOQ... :mm,¢Oom. NMQDHHH<A. .
SHYN NOLIVIS

TOOVL0S  *YILWAN NOIIVLS

=273~






ANNEX 15 Progress Report - Klnabatangau and Labuk Flood
Wamning Systems or May 1977 D1 ‘RudoLf Chlemut7







Pengarah, ' Hydrology Section,
Jabatan Parit dan Tallair, ‘ Jaban Parit dan Talialr, K. Kinabaiu
Kota Kinabalu, ' 20th May 1977

Progress Report

Kinabatangan and Labuk Flood Warning Systems

7 After hav1ng vigited the Labuk and K1nabatangan baslﬂs three weeks ago
I have now finished a prellminery analysis of the data from the East Coast
Region ThlS _report conta1ns the findings from thls analy51e and a strategy for

further 1nvest1gat10ns

1) Preliminary analysis of streamflow records

1.1.) . Kinabatangan

.The data from tﬁe Kinabatengan,River System are of poor quality. Since
the three stations in this area were established in 1969 there were two major
'fldeﬂs: 1971 and '1977. There is no complete record available for.either of the
two . o _ '_ -

" Out of the available record T selected 38 medlum sized floods for a
rough correlatlon The Kinabatangan River has two maln trlbutaries, the Kuamut
and the~Milian:. Floods originate mainly from the Milian, there are, however,
floods: recorded on the. Kinabatangan which do not -show up on the record of the
Kuamut or. the Milian.

For the. 38 flood events I 51ngled oul for analysis the following

conclusions can be drawn,_

1.1.1.) A flood peak on the Kuamut or the Milian causes a peak of roughly
the same gaege level on the Kinabatangan. For floods recorded on
the Kuamut and the Milian it is the hlgher of the two that will be

roughly” equivalent to the maximum on the Klnabatangan

1.1.2.) The traﬁel time of the peaks fromethe Milien or‘the Kﬁamﬁt'te the
Kieabatangan varies a great deal. The values for ‘the Milien (34
" floods) range from 6fte 87 hrs. with the average at 34 hrs. After
eliminating 4 .extreme values.the_rangeris 9 to 62 hrs. and the
average 32.hrs,;eFor the Kuamut (76ffloe&s) the -travel. time is
between 3 end 85 hrs; average 43 hrs. Diaregarding 4 extreme values

the range is from 23 to 72 hrs with the average bheing 42 hrs.

1,1;3.) There seems to be a vague pattern in that a peak flow shows up 1n

the Kuamut flrst the next day in the Mlllan and one day 1ater in

...2']7_,



the Kinabatangan.

The prellmlnary analyels suggests that a 24 hrs waxning could be given

for flood peake to reach Bukit Garam,

1.2.) Labuk

The data dele for the Labuk ba31n is much more sound and allows a more
detalled analy31s : 154 flood events . could- be selected for a correlatlon
Unf01tunately here agaln the record of the large floods in 1971 1974 and 1977
is 1ncompleLe _ The peaks can be traced vcry earlly as they travel from Lhe.A |

Tomboloi to the Porog Station. The follow1ng conc1u51ons can be drawn

1.2.1.) The peaks are attenuatlng to varying degrees as they travel
downstream, Genera]]y attenuation is very sllght and in some rare
1nstances the downstream peak is higher than. the upstream peak
suggestlng that the f]ood ma1nly orlglnated flom the lower parts of

'Lhe b351n

o 1.2.2.) The aqalySie 0f3311‘154'fl0od events yields an average travel :time.
of 10 hrs for the peak. The maximum is 24 hrs and the minimum is,
2 hrs,;but_the standard deviation is only 3 hrs 15 min, which means

that_most_of the_valuesfare pretty close to the average., .

-1,2.3.) . The 17-highésr floods out of the 154 3how=slight1y'differént=f’-“”
! results. The average travel time-is 11 hrs 40 mit, maximum 17 Hrs
" 40 min, minimum 6 hrs 40 mln., and standard deviation 3 hrs 20 min.
T have not yet found a plau51ble explanation why hlghe1 peaks should
take longer to travel downstream. The preliminary Hood analy31s
already provides the b351s for .a rellab]e warning system.
2.) Further'inveetiéatiOﬁe:
The data for .the esitire East Coast Reglon have now. been sent to KL for

d1g1t151ng and any further ana]ay81s w1ll be done when - the prlntout is . recelved
j?,lf) Klnabatangen_

-~ The Klnabatangan basin has 4 rd1nfa11 statlons whlch could yleld Hore

' 'conelu31ve 1nformat10n -about the nature’ of the floods. I also hope to build up-

a better data'b331s w1th ‘the new Kinabatangan at- Balat %tat1on
212.) Labuk

There 15 only one. ralnfall station in the Labuk ba81n and it 15 located
in the lower sectlon (Trusan Sapl base camp) Ranau 15 in the upper corner of

the basln and I do not expect the data from there to be very relevant for the

_~278—



Lebuk._'Thete will be a new_reinfall station in'the middle of the catchment at
Tampias;_' . . _

- ~Fortunately the Etreamflow records are usable and sufficient for a
flood'analysis. Tomboloi Station will be shifted upstream to Tampias, but I do
expect a very easy correlation between the two stations. I will also try to

trace the flood peaks ag far at ‘upstream as the Liwagu at Bedukan Station.
30 Instruments

AHBIYbiS is only:one part of a Flood Warning System, to operate it
telemetric equipment is needed. .There are two instruments which fullfill our
requ1rements, the Telemark from leupold & Stevens and the Remote controlled Water
Level Recorder~Transmitter from Ott. Both instruments can transmit the river
level contlnuously, on demand or automatlcally initiated when an alarmucondition
1s reached. We are presently waitlng for some. detalled information on the
instruments, _' o _ _

I would suggest that one.inetrument should be purchaeed.and installed
in the Tampias Station with the receiver in the Trusan Sapi base camp. After
~ the instrument has been tested for the Labuk Flood" Warning System two more sets

can be purchased for the Kinabatangan Flood Warning System

el
kY

(’:’i [.( .{15- // {1 P A (_f’_.

uﬁi@deq,@@aﬂYeuew!qbksu(ueruth

(Dr. Rudolf Ohlemutz)
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. ANNEX 16 Profile Map
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