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Fig.1 Map of Johor River Watershed, Malaysia

Table1 Basic data of Johor River Watershed”

Length of main stream
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Table 2 Major data sets used in the HSPF for the Johor River

Watershed
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Fig. 2 Calculation procedure of rainfall probability

Table 3 Characteristics of probability distribution models used in
this research™™”
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Table4 SLSC value for each probability distribution model
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Table 5 Evaluated value of jackknife estimation error
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Fig.3 Simulation results of daily flow rate at Kota Tinggi
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Fig.5 Simulation results of sediment yield at Kota Tinggi
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4. & A

AW TlE, HIEHELSETVEYL -2 TDY 3
F=IVIREA~EH L CETIV AR, R+
1Tolze ZOREFELITIZEE T,

1) A ET VO —>TH L BASINS-HSPF £
TN Y a k= VIINFEEAEH L CE T IV
AT o e BT OVHES LT 2 G A I
L, W7 —% & LTAN Lz, TNIZELHST,
XFRUIN BUT i ERE & 2 OB ERE L
2 F)F I al—3a UASHREE o7,

2) WEFRBAKEOHEETIE, 4 XY MAMPIZBI
LKL 215~237T RE & 70 B & v ) HEERS
PIFO NIz FMERBKE S ) FHITIC X
D, Ay MAB PRI B W TR E OB Rk
I FEE OISR S, RN R BFEARA XY
MZED S HITEA R BOKRDfEEEDS S 5 & v
DT EDIREENT, T, HERMIEZ 5%
IKEDOBEANLF & 72T Tld e < 2 o &b
IaE, HERKA E Vo 72 KE TR O 372
CiE%, mthmxRd LBEE SND 2 L
DRI E N7,

3) IPCC @ SRES 22D  [MEZEE) > V) A H53]
JNREANG 2 BEEBIZONWTOSTOREE,



Faus [EICAL 19% 2

3 &5 (2014) 99

ReEFTHARY N, HIM, BV F)FTE
(B OZEERNT R AR D), R SR
i, EESWEINT A4 NV LT LA
N MNOEERELSTLUEEPH AL Z L (i
A X2 b o l) 2SN E o7z,

SriE, BT — 2 24, FIHLT, LD

BUED BT 7V E AT,

IS DOFIERE

ETVEAMTEHL, BRZIRETHZ LT, FEE
DFIBAEBEORANEL /2D Z EDE TIN5,

HEE

RHFZEIE, HAPMRE ST O 7 e 8E M gisE

(ACP) X VL=V THEEIZL>THEINTV D,

[ A7 EMICED L 7V 7RIS HRIBE RO /-0
OWFZEHENE ] OTFTTERBL T L7,

z E X |

1)

2)

3)

4)

5)

6)

7)

8)
9)

10)

UNESCO (1997) : Catalogue of Rivers for Southeast Asia and
the Pacific, Malaysia-2, Sungai Johor, p. 214.

Shafie, A. (2009) : Extreme Flood Event: A Case Study on
Floods of 2006 and 2007 in Johor Malaysia, Colorado, p. 44.
Government of Malaysia Department of Irrigation and Drain-
ege (2009) : DID Manual, 1, p. 5A-1.

Razi M. A. M., Ariffin J., Tahir W. and Arish N. A. M. (2010),
Flood Estimation Studies using Hydrologic Modeling System
(HEC-HMS) Johor River, Malaysia, Journal of Applied
Sciences, 10(11), 930-939.

IR RS, WEIESRAT (2005) @ diidok SCE 7V HSPF 12 & %
SN O E RS I 2 L — 3 v, R,
52, pp. 1101-1105.

Pepk £, A UK, F HIER, EAETES (2009) K - WE
1252 ZBGR Y ) A5 - GIS & W7zl 7 v o kR
L FEFIRA OB, BiEE Y A 7 AFHNHIEFEE, 14, pp. 70-
74.

Im S, Brannan K., Mostaghimi S. and Cho J. (2003), A Com-
parison of SWAT and HSPF Models for Simulating Hydrologic
and Water Quality Responses from an Urbanizing Watershed,
Society for Engineering in Agricultural, Food, and Biological
Systems.

U.S. EPA (2001) : HSPF Version 12 User's Manual.

F OB (2006) @ REEARIEER OK AN Tk — V) ¥ —
YEY L FEBAZDL L) R A XOERIIHT A ET—
AT ——, BRSSPI SEWESEIT AR, 49 (B), pp. 7-12.
ANFRfE—ER (2010) @ BREGR SIS L 2 KK EOKENN Y I 2
L= a3y 8 A7 00, RN RSBE LA 5E#, pp.

11)

12)

13)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

87-89.

T, EMIKE, K F® (1989)  MAES A O REEE RO
YOG, HURSRABE SEWFSET AR, 32(B-2), pp. 4565-469.
B TE (1998) © AKSCRERHENT,  BZE L ARBESERT H #it, 540, pp.
31-63.

AHESE (2010) : L-F— X ¥ bEZ 7250k OB
BB AT Oy T v 7 - ROV a Y AROBRIR L 458
= OEHEXE, ECOH/YG HifiimsC, No.13.

GHEZE, AEFE, WELLE (2009) @ L-moments % H
W IR OB EHRITIZ oW T, bARSE&RRTE B2, B2-
65(1), pp. 161 -165.

M. R. Islam, R. Saidur, and N. A. Rahim (2011), Assessment of
Wind Energy Potentiality at Kudat and Labuan, Malaysia
using Weibull Distribution Function, Energy, 36, 985-992.
W.Z. Wan Zin, A. A. Jemain, K. Ibrahim (2009), The Best
Fitting Distribution of Annual Maximum Rainfall in Peninsular
Malaysia based on Methods of L-moment and LQ-moment,
Theoretical and Applied Climatology, 96, 337 -344.

Zalina M. D,, Amir H. M. K, Mohd N. M. D. and Van-Thanh-
Van N. (2002), Statistical Analysis of At-site Extreme Rainfall
Processes in Peninsular Malaysia, FRIEND 2002- Regional
Hydrology : Bridging the Gap between Research and Practice,
61-68.

Hazen, A. (1914) : The Storage to be provided in Impounding
Reservoirs for Municipal Water Supply, Transactions of the
American Association of Civil Engineers, 77, pp. 1539 -1669.
Gringorden, I, (1963) : A Plotting Rule for Extreme Probabil-
ity Paper, Journal of Geophysical Research, 68, pp. 813-814.
Cunnane, C. (1978) : Unbiased Plotting Positions — A Review,
Journal of Hydrology, 37, pp. 205-222.

HAFRAE, 21 % (1999) 7)1 & OB EEfFENT I 81T 2@ E
B & E ORI, KRR, 43, pp. 127-132.

ARG (2012) @ HbISOHE BE AT O A R PR & HERIRBZAL IS
PED RERZAL TR OIS I $ 2 01%8, ERFRF L
SMFJERE, pp. 19-28.

BB M ERBEEL R (2001) @ IPCC HEHi 1) 4+ (SRES) 12
B9 20 —~A, 400H% - HEV TV AIZO0T, mE
R AT G EHIR S ) o+ HGER A, pp. 3-21L

D. N. Moriasi, J. G. Arnold, M. W. Van Liew, R. L. Bingner, R. D.
Harmel, and T.L. Veith (2007), Model Evaluation Guidelines
for Systematic Quantification of Accuracy in Watershed Simu-
lations, American society of Agricultural and Biological Engi-
neers ISSN 0001-235, 50(3), 885-900.

N.N. Tue (2013), For Applying Integrated Lake Basin Man-
agement Concept in Northern Vietnam : A Case Study of Thac
Ba Watershed, FAHRARFARFBET-WIZEEE, pp. 47-49.

Food and Agriculture Organization of the United States:
Global River Sediment Yields Database, http: //www.fao.
org/nr/water/aquastat/sediment/



100

RL=v7 - ¥ as— VIR B U B BERTIEREE DAL B O F O L BT

Runoff Simulation with the Change of Rainfall Intensity
in the Johor River Watershed, Malaysia

Taishi Yazawa " and Yoshihisa Shimizu"

V" Research Center for Environmental Quality Management, Kyoto University

T Correspondence should be addressed to Taishi Yazawa:

(Research Center for Environmental Quality Management, Kyoto University
E-mail : yazawa. taishi. 25x@st. kyoto-u.ac.jp)

Abstract

To utilize river water appropriately and safely, it is necessary to understand the situation of the
watershed. In recent years, the GIS-based hydrological simulation models have been developed to
achieve these purposes. The objective of this research is to formulate a platform for the effective
integrated watershed management. This research includes a case study using the BASINS-HSPF
(Better Assessment Science Integrating Point & Non-point Sources-Hydrological Simulation Pro-
gram FORTRAN) model. Johor River Watershed in Malaysia experienced two big floods in Decem-
ber 2006 and January 2007 caused by the Northeast Monsoon. Therefore, this research set two sce-
narios to these floods. One is the rainfall scenario with the method of rainfall probability and another
with the Special Report on Emission Scenarios of Intergovernmental Panel on Climate Change. By
applying these scenarios to the watershed model and performing runoff simulation, this research
revealed that these scenarios accelerate the intensity of the river flow rate.

Key words : watershed model, HSPF, rainfall probability, climate change, Johor River Watershed




