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• To assist engineers, hydrologists and decision makers 

in designing, planning and developing water-related 

infrastructure under changing climatic conditions.

• To introduce an approach of quantifying the scale of 

climatic change to surface water systems.

• The main purpose of this guideline is to derive climate 

change factor (CCF)

• CCF – defined as the ratio of the design rainfall for 

each of the future periods (time horizons) to the 

control periods (present rainfall)

Objective of Technical Guideline
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Sub-Catchment of River Drainage System –
what is really needed?

Design Floods Estimation
� Event based data - calibration & 

validation
� Rainfall
� Flood flow
� Evaporation 

� Design based information
� Design rainstorm –

Intensity - Duration-
Frequency (IDF)

� Design floods by means of 
rainfall-runoff model

� Design floods by means 
of regional frequency 
analysis

� Area-Reduction Factor

� Historical design 
rainstorm/flood need to 
be updated

� To use recent data

� To incorporate with 
climate change factor

3

FLOOD RISK 
MANAGEMENT & 
CLIMATE CHANGE
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STEP 3:

Derivation of CCF

STEP 4:

Disaggregation of 1-day design 

rainfall to short duration and 

reformulation of IDF Curves

STEP 5:

Rainfall-runoff modelling: 

Obtain future Qp 

STEP 1:

Obtain downscaled climate data 

projection 

Statistical Downscaling Model: 

18 GCMs 

(2046-2065)

Dynamic Downscaling Model: 

RegHCM-PM

(2025-2034, 2041-2050)

STEP 2:

Bias correction of 

downscaled data

Technical Approach

Part 1

Part 2

IDF 

formulation

Derivation of 

CCF
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IDF Stations
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Rainfall Intensity Duration Frequency Curve
Site 3117070@Pusat Penyelidikan JPS Ampang, Selangor

ARI: 5, 20 & 100-Y

Derived New IDF Curve
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TO INCORPORATE 
WITH CLIMATE 

CHANGE FACTOR

BASELINE 
SCENARIO

CLIMATE CHANGE 
SCENARIO

FUTURE 
ADAPTATION 
LEVELS (TIME 

HORIZON) 
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100-year 1-

day

Baseline + 
CC: 100-year 

1-day



8

Derivation of CCF
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List of 

Climate 

Model

GCM from DIAS system

STATISTICAL DOWNSCALING MODEL 
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� 2006: A regional hydrologic-
atmospheric model of 
Peninsular Malaysia called as 
‘Regional Hydro-climate 
Model of Peninsular 
Malaysia (RegHCM-PM)
was developed

� Downscaling global climate 
change simulation data 
(Canadian GCM1 current and 
future climate data) that are 
at very coarse resolution (~ 
410km), to Peninsular 
Malaysia (West Malaysia) at 
fine spatial resolution 
(~9km) – for future period of 
2025 to 2050 (2025-2034 & 
2041-2050)

The grid layout for the outer domain 
(1st Domain, 26x28 grids, 81 km 

resolution) of the RegHCM-PM

27km x 27km 9km x 9km

DYNAMIC DOWNSCALING MODEL -

RegHCM-PM
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9km x 9km grid size

� Daily Rainfall
� Monthly Rainfall
� Annual Rainfall
� Daily Average
� 1-Day Max
� 2-Day Max
� 3-Day max
� 5-Day Max

FUTURE 
HYDROCLIMATE 
DATA  RETRIEVAL 
SYSTEM

Adaptation Tool - Regional Future Hydroclimate 
Data Retrieval System for extreme events (9km x 9km)

http://www.futurehydroclimate.nahrim.gov.my
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Derivation of CCF
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BIAS CORRECTION
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Derivation of CCF
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CC FACTOR

CCF DERIVATION –

Frequency Analysis / Design Rainstorm
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Generalized

1 Day CCF

for 50 yr 

ARI 

Generalized

1 Day CCF

for 50 yr 

ARI 
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Derivation of CCF
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IDF mathematical formulation associated future rainfall intensity relationship 

(with climate change scenario)
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1-day Future IDF Parameter (λBH) 

corresponding to Return Period in Kedah 

state
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IDF Parameters
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Derivation of CCF
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Application: Kedah River Basin
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KEDAH RIVER 

RAINFALL-RUNOFF 

MODELING USING 

HEC-HMS
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ANALYSIS OUTCOME

DESIGNED FLOOD PEAKS – KEDAH RIVER BASIN

Item
Time 

Horizon

Climate 

Change 

Factor 

(CCF)

1-Day 

Design 

Rainfall  

(mm)

Peak Discharges (Qp) 

100-years ARI

Percentage 

Increase of 

Flood 

Magnitude

(%)

Climate 

Change 

Scenario  

Flood 

Magnitude, 

Qp (m3/s)

Climate 

Change 

Scenario 

Flood 

Magnitude 

Increment 

(m3/s)

Baseline - - 241 2048 - -

1 2020 1.05 245 2111 63 3.1

2 2030 1.09 257 2268 220 10.7

3 2040 1.14 268 2430 382 18.7

4 2050 1.19 280 2602 554 27.1

5 2060 1.25 293 2785 737 36.0
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Increment rate 
of rainfall

Increment rate 
of flow

220m3/s [179]

382m3/s[310.5]

554m3/s [449.5]

737m3/s [598.1]
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ANALYSIS OUTCOME: WATER RESOURCES SECTOR

FLOOD MAPS– SG KEDAH

Time 

horizon

Area for flood depth (km2)

0.01 -

0.5 m

0.5 -

1.2 m
>1.2 m Sum

Baseline 50.50 41.55 35.57 127.62

2020 51.24 43.91 37.92 133.06

2030 51.01 45.18 39.90 136.10

2040 50.51 46.86 42.00 139.36

2050 49.13 49.17 44.20 142.50

2060 48.16 50.00 46.95 145.10
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CONCLUSION

• Current practice of strengthening and empowering the 

water related sectors through integration and 

sustainability approach strategies and policies are 

required to be improved.

• Water system designs, operations and managements –

to be reviewed and re-established – incorporate CCF in 

strategic planning and development. 

• Impacts of climate change on the country’s water related 

hazards – projected and quantified through CCF. 

• CCF – determine appropriate adaptation options, 

measures, and actions.


