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1. Introduction

Phnom Penh, the capital of the Kingdom of Cambodia, is located at the west side
of the confluence of Mekong River and Sap River. It is the political, economic
and cultural center of the country, and its socioeconomic aspects are summarized
in Table 1.1. All of the drainage facilities in Phnom Penh were not functioning
well due to old age and poor maintenance after the 19700s. As a result, the city
suffers from habitual inundation and poor environmental conditions caused by
stagnant waste and storm water in lowland areas. These are serious constraints
to the residents) living environment as well as social and economic development
of the city.

Table 1.1 Socio-economic Aspects of the Municipality of Phnom Penh

Area 375 km? (0.2% of the national land area)
GDP Total 13 billion USdollar (Approx. 30% of the national GDP)
Per capita 1,000 USdollar
Economic Indices Number of Shopsin markets. 25,000
Number of Registered Commercia Bodies: 12,000
Population in Year 2003 1,011,264 (8% of the national population)
Population Density 2,697 persong/km?

Downtown area (four districts): 17,743 persons/km?
Suburban area (three digtricts): 1,471 persons/km?

Gender Ratio Mae: 47%, Femae: 53%

Growth Rate 3.9% per year

Number of Household 5.6 persons/household

Rate of Infant Mortality Under 1 year old: 9.5%, Under 5 years old: 12.5%

Source: Department of Planning, Municipality of Phnom Penh, June 2004.
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In response to request of the Government of the Kingdom of Cambodia, the
Government of Japan carried out fi The Project for Flood Protection and Drainage
I mprovement in the Municipality of Phnom Penho from 1998 to 2004 including
formulation of a master plan, conducting afeasibility study and detailed design.

The Project covers improvement of the existing drainage channels and ring dike
road, and construction of pumping station and sluiceways. After implementation
of the Project, Phnom Penh is secured against the flooding of Mekong River
system by the flood protection facilities, and inundation damage in the southwest
part of the city caused by storm rainfall is remarkably reduced. More importantly,
the Project creates a new waterfront environment for the surrounding residents.
People living along the improved channels enjoy the greeny and heart-easing
space in day and night and some of them begin small shops on the reclaimed land.

This paper presents how the Project was planned, what impacts the Project has
brought the waterfront area.

2. Present Conditions of Flood Control and Drainage Il mprovement for the
Municipality of Phnom Penh

Phnom Penh is naturaly located in a flood prone area due to its topographical
condition; there are many lowland areas, ponds and swamps in the city since it
had been developed on an aluvial fan. During periods when river water level is
low in adry season, rainwater is drained out into the river by gravity flow. On the
other hand, during periods when river water level is high, river water level rises
up to aimost the same level as the ground surface elevation. Drainage of rainwater
by gravity flow becomes impossible in the latter period, so that compulsory
drainage by pump isrequired. Although it is protected against flood of Mekong
River system by outer ring dikes, drainage system and pumping stations are thus
indispensable for mitigation of the inland flood.

Average annual rainfall in Phnom Penh for the last 5 years from 2001 to 2005 was
around 1,400 millimeters (mm). Annual maximum rainfall and rainy days were
recorded in 2001 with values of 1,604 mm and 154 days respectively. On a
year-round basis, precipitation and rainy days from December to April are around
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50 mm per month and 5 days per month respectively, while those from March to
November are more than 100 mm per month and 10 days per month, respectively.
In general, the monthly maximum of precipitation and rainy days is recorded in
either September or October. Cause of inundation is mainly rainfall of tropical
shower in these months.  Inundation can be seen here and there by local rainfall
in thisrainy season (see photos below).

At Charles de Gaulle Boulevard Near the Central Market

Photo 2.1  Inundation Conditions of the City

3. TheProject for Flood Protection and Drainage | mprovement for the
Municipality of Phnom Penh

3.1 Background of the Project

To solve the inundation problem, the Government of the Kingdom of Cambodia
had conducted various studies for drainage improvement of the city through
bilateral assistance from the City of Paris and through international assistance
from the World Bank, the Asian Development Bank and other financial
ingtitutions. However, implementation of the project was less progressed since
there had been no master plan for drainage improvement and flood control
covering the whole area of the city.

The Government of the Kingdom of Cambodia had made a request for technical
cooperation from the Government of Jgpan to formulate a master plan for the
flood protection and urban drainage improvement in Phnom Penh and suburbs.






