







































































































































































































	APPENDIX F FLOODS AND FLOOD DAMAGE
	
TABLES
	Table F-4 Number of Residential Dwellings in the Flood Prone Area by Flood Frequency (Sg. Keluang)
	Table F-5 Number of Residential Dwellings in the Flood Prone Area by Flood Frequency (Georgetown Drainage)
	Table F-6 Total Number of Houses in Flood Prone Area by Flood Return Year
	Table F-7 Number of Houses in Flood Prone Area and Water Depth for 24 River Basins
	Table F-8 Flood Damage Ratio (for Sg. Pinang, Sg. Keluang and Georgetown)
	Table F-9 Estimation Procedure of Flood Damage Potential for House and Commercial Assets (50 Year Flood)
	Table F-10 Annual Cost of Road Resurfacing by MPPP, 1985 - 1989
	Table F-11 Loss of Earning Opportunity -- Bus Company
	Table F-12 Loss of Income Opportunity -- Taxi and Trishaw
	Table F-13 Vehicle Operating Cost by Travel Speed, 1990
	Table F-14 Registered Vehicle Number in Penang State, 1985
	Table F-15 Weighted Vehicle Operating Cost
	Table F-16 Loss in Traffic Economy
	Table F-17 Summary of Direct Damage and Indirect Flood Damage
	Table F-18 Flood Damage Potential by Damage Item and Flood frequency
	Table F-19 Flood Damage Potential by Flood Frequenxcy
	Table F-20 Result of Interview Survey--Cause of Flood by Zone

	
FIGURES
	Fig.F-1 Experienced Flood Areas in the City of Georgetown
	Fig.F-2 Flood Areas in Georgetown in 1984 and 1986
	Fig.F-3 Flood Prone Areas in Whole Penang Island

	APPENDICES
	APPENDIX-1 Interview sheet-1
	APPENDIX-2 Interview sheet-2


	APPENDIX G METEO-HYDROLOGICAL CONDITIONS AND FLOOD RUN-OFF ANALYSIS
	TABLE OF CONTENTS
	LIST OF TABLES

	LIST OF FIGURES

	1. INTRODUCTION
	2. METEO-HYDROLOGICAL DATA
	2.1 Meteorological Data
	2.2 Water Level and Discharge
	2.3 Tidal Data

	3. METEO-HYDROLOGICAL CONDITION
	3.1 Climate
	3.2 Rainfall
	3.3 Storm Pattern
	3.4 Rainfall Intensity
	3.5 Floods
	3.6 Flood Hydrograph
	3.7 Tidal Water Level

	4. HYDROLOGICAL ANALYSIS
	4.1 Flood Run-off Analysis
	4.2 Inundation Analysis

	
TABLES
	Table G-1-1 CATCHMENT AREA OF THE 26 RIVER BASINS
	Table G-1-2 DIVISION OF CATCHMENT AREA IN SG. PINANG BASIN
	Table G-2 MONTHLY METEOROLOGICAL DATA
	Table G-3 INVENTORY OF RAINFALL GAUGING STATIONS
	Table G-4 AVAILABLE DAILY RAINFALL RECORDS
	Table G-5 LIST OF COLLECTED HOURLY RAINFALL DATA
	Table G-6 LIST OF WATER LEVEL GAUGING STATIONS
	Table G-7 ANNUAL MEAN MONTHLY RAINFALL DATA
	Table G-8 PROBABLE RAINFALL DEPTH DURATION AT STATION NUMBER 5302001
	Table G-9 RUN-OFF COEFFICIENT FOR URBAN AREAS
	Table G-10 ESTIMATED RUN-OFF COEFFICIENTS FOR SG. PINANG SUB-BASINS
	Table G-11 ESTIMATED RUN-OFF COEFFICIENTS OF 25 RIVER BASINS
	Table G-12-1 COEFFICIENT OF BASIN (EXISTING)
	Table G-12-2 COEFFICIENT OF BASIN (FUTURE)
	Table G-13 CORRELATION COEFFICIENT FOR 7 STATIONS
	Table G-14 PROBABLE AREAL RAINFALL BY GUMBEL METHOD (1 DAY)
	Table G-15 PROBABLE DISCHARGE FOR 25 RIVERS

	
FIGURES
	Fig. G-1-1 GENERAL AREA MAP OF THE 26 RIVER BASINS
	Fig. G-1-2 DIVISION OF CATCHMENT AREA IN SG. PINANG BASIN
	Fig. G-2 LOCATION MAP OF RAINFALL STATIONS
	Fig. G-3 LOCATION MAP OF WATER LEVEL STATIONS AND RAINFALL GAUGING STATIONS
	Fig. G-4 LOCATION OF TIDE POLES
	Fig. G-5 MONTHLY MEAN RAINFALL HYETOGRAPH
	Fig. G-6 MEAN ANNUAL RAINFALL ISOHYETS
	Fig. G-7 TEMPORAL RAINFALL DISTRIBUTION IN WEST COAST REGION
	Fig. G-8 RAINFALL INTENSITY CURVES
	Fig. G-9 GENERAL FLOW CHART OF FLOOD RUN-OFF ANALYSIS
	Fig. G-10-1 DIVISION OF CATCHMENT AREA FOR FLOOD ANALYSIS (FOR SIMULATION OF ACTUAL FLOOD DISCHARGE)
	Fig. G-10-2 DIVISION OF CATCHMENT AREA FOR FLOOD RUN-OFF ANALYSIS (FOR PROPOSED PLAN)
	Fig. G-11-1 RIVER SYSTEM MODEL FOR FLOOD ANALYSIS (FOR SIMULATION OF ACTUAL FLOOD DISCHARGE)
	Fig. G-11-2 RIVER SYSTEM MODEL FOR FLOOD RUN-OFF ANALYSIS (FOR PROPOSED PLAN)
	Fig. G-12 SG. KELUANG RIVER SYSTEM MODEL
	Fig. G-13 FREQUENCY CURVE OF 1 DAY RAINFALL (1) (2)
	Fig. G-14 ACTUAL HYETOGRAPH IN 1976 AND 1984 FLOODS
	Fig. G-15-1 HOURLY HYETOGRAPH IN AUGUST 1989
	Fig. G-15-2 HOURLY HYETOGRAPH IN SEPTEMBER 1989
	Fig. G-16-1 OBSERVED FLOOD HYDROGRAPH IN AUGUST 1989
	Fig. G-16-2 OBSERVED FLOOD HYDROGRAPH IN SEPTEMBER 1989
	Fig. G-17 RATING-CURVE AT JLN. SCOTLAND AND BROOK ROAD
	Fig. G-18 OBSERVED AND SIMULATED FLOOD HYDROGRAPH
	Fig. G-19 PROBABLE FLOOD DISCHARGE DISTRIBUTION
	Fig. G-20 DESIGN FLOOD DISCHARGE DISTRIBUTION
	Fig. G-21 PROBABLE FLOOD HYDROGRAPH AT RIVER MOUTH
	Fig. G-22-1 ESTIMATED FLOOD AREA OF SG. PINANG WITHOUT PROJECT (PRESENT CONDITION)
	Fig. G-22-2 ESTIMATED EFFECT OF FLOOD MITIGATION WORKS IN SG. PINANG BASIN (50-YEAR FLOOD)
	Fig. G-23 CATCHMENT OF SG. TELUK AWAK
	Fig. G-24 CATCHMENT OF SG. TELUK BAHANG
	Fig. G-25 CATCHMENT OF SG. BATU FERRINGGHI



