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FOREWORD

Cambodia is among the four countries that were adverselyctdte by Typhoon Ketsana
between September 26 and October 5, 2009. The Tropical Storm swept through the
Philippines, Vietnam, and Lao PDR, finally landing in Cambbgiéioon Ketsana first
touched the country on September 29, when it was already weaketong tropical
depression, bringing strong winds and heavy rains. The rain created flash floods in most of
the northern provinces, from the Northeast (Stung Treng &adanak Kijito the North
(Kampong Thom, Kratie, and Kampong Cham) and the Northwesih(Pifeear, Siem Reap,

and OddamMeanchey). The flash floods were followed by more moderate flooding in nearby
provinces such as Mondd#liri, BanteayMeanchey, Battambang, Kampong Chhnang, Preah
Sihanouk, and Kampot.

The Royal Government of Cambodia respeshdoy mobilizing the national and local
administrations, armed forces, and volunteer groups to rescue stranded people and provide
immediate relief, including temporary shelter, medicine, and food. The Office of the Prime
Minister and the National Committetor Disaster Management oversaw the immediate
response. The Cambodian Red Cross and numerous local and international development
partners participated in the relief activities, generously giving their time and assistance in
the days following the typhoon.

The purpose of this report is to value the impact of Typhoon Ketsana on the human
development and economic conditions of the affected areas, identify the main gaps in
systemic capacity and the subjacent vulnerabilities, and assess the recovery nedus for t
short-, medium, and longterm rehabilitation and reconstruction.

This comprehensive Post Disaster Needs Assessment and Recovery Framework (PDNA/RF)
was undertaken in November 2009 following the Damage and Loss Assessment (DalLA)
methodology developed bthe Economic Commission for Latin America and the Caribbean
(ECLAC). This methodology is internationally accepted to measure the impact of disasters
and comprises assessments of the direct, indirect, and secondary impacts. The estimates
were based on infonation collected by the assessment team during the field surveys, as
well as on information provided by the national and provincial authorities. The Damage,
Loss, and Preliminary Needs Assessment will be used as a basis to design the rehabilitation
and reconstruction program for Cambodia.

The Royal Government of Cambodia wishes to thank the World Bank for its coordinating
role on the report, other development partners for their contributions to the assessments,
and the donors of the Global Facility for &ter Reduction and Recovery for their generous
financial support.
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Cambodia PDNA EXECUTIVESUMMARY

EXECUTIVE SUMMARY

Typloon Ketsana hit Cambodia flattening houses, damaging buildings, and causing massive
flooding between September 26 and October 5, 2009 before it was downgraded to a
tropical depression, with slower winds and heavy rains. According to the National
Committeefor Disaster Management (NCDM), 14 out of@2dvinces were affected by the
storm and subsequent flash floodShe typhoon left 43 people dead, 87 people severely
injured, and some 49,787 families
directly affected by loss of home or
livelihood. As many s 180,000

people were affected (directly or S (e e p Yo
indirectly), equivalent to 1.percent WA W e ) :

of the population. Most of the TN el (0
affected districts are among the "Q{J

poorest in the country. The ' -‘4‘} .
widespread damage to property, e i Provinces Affected by

L L XX - Typhoon KETSANA
livelihoods, and public infrastructure ‘

in these aeas will have a lonterm
impact. s

Past natural disasters have had substantial impact in the rural areas where it is estimated
GKFG 1oy LISNOSYyG 2F GKS LI222NJ NBAARS o6/ {9]
territory lies within the Mekondriver and Tde Sap Basin, known to have large fluctuations

of water level between the dry and wet seasons. This causes an annual cycle of droughts
and floods, damaging agricultural production and livelihoods and constraining economic
growth and poverty alleviation. Is estimatedthat floods causes agricultural losses of USD
100¢170 million each year.

Damage and Loss

Damage and loss from Typhoon Ketsana in Cambodia were concentrated in Stung Treng, the
south of PrealVihear, the north of Kampong Thom (by far the mioatily hit), and the west

of Siem Reap Provinces. The typhoon was followed by flash floods that submerged parts of
Ratanak Kiri Mondul Kiri, Kratie, OddamMeanchey, BanteayMeanchey, Battambang,
Kampong Cham, Kampong @hhg, Preah Sihanouk, and KampotJmoes, exacerbating
damage and loss.

Recognizing the longrm effect of the typhoon on vulnerable people, the government
through the Ministry of Economy and FinanddEP as well as National Committee for
Disaster Management (NCDM), with assistance ftbm World Bank and in partnership

with other Development Partners, carried out a comprehensive Post Disaster Damage, Loss,

Vi
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and Needs Assessment (PDNA) to ascertain the extent of the damage and loss caused by the
event, and to define a comprehensive anddéde recovery plan. The PDNA estimated the

total damage and loss caused by Typhoon Ketsana todie 132 millioof which damage is

USD 58 million and loss is USD 74 million

Tablel presents an overall summary of damage and lossken down by sectors. Some
sectors faredbetter than others:the productive sector had the highest percentadg&%
followed by the social sector@%9, and the infrastructure sectofil8%), while crossutting
sectorshad negligible impact compared tbe others.

Tablel: Summary of Damage and Loss (USD)

Table 1: Summary of Damage and Losses (DalLA)

Disaster Effects, US$

Sector and Subsectors
Damage Losses Total
Infrastructure 17,259,051 11,487,57f 28,746,62
Transport 14,388,832| 11,076,698 25,465,53
Water Supply and Sanitation 64,330 392,68P 457,02
Water Management and Irrigation 2,779,000 13,000 2,792,00
Energy 26,880 5,190 32,071
Social Sectors 39548568 _ 3.333.81F 42,882,37
Housing and Shelter 15,281,952 3,294,39B 18,576,35
Health 57,07R 39,4165 96,49
Education 24,209,539 41 24,209,53
Productive Sectors 1,051,124 59,008,16§ 60,059,28
Agriculture, Livestock and Fisherigs 91,270 56,420,84p 56,512,111
Industry & Commerce 959,854 2,587,31p 3,547,17
Cross-Cutting Sector 205,358  102,76f 308,12
Environment 31,073 98,367 129,44
Public Administration 174,285 4,400 178,68
TOTAL 58,064,096 73,932,319 131,996,41

Source: PDNA Team Elaboratigf9.

The largest impact in the productive sector was on the agriculture, livestock, and fisheries

sector. Agriculturealone provides more thao n

LISND Sy i
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product (GDP) and is also the mainstay of rural economy in terms of providing food security.
In terms of agricultural impact,he typhoon affected 10 provinces, destroying 40,136
hectaresand damaging 67,355 heges of rice crop just before harvest. The loss of
potential meat production was also high, making the tddmage and Loss Assessment
(DaLA for the sector USD 56 million. In tiedustry and commerce sector, the mierand

Vi
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agro-enterprises play a cruali role in the economic development of the country: they were
the most impacted

The damage and loss infrastructure is concentratedn the transport fctor. Typhoon
Ketsana damaged road networks in 18 provinces (urban, national, provincial, and rural
roads). Losses resulted primarily from higher vehicle operating costs and longer freight and
passenger travel times associated with dédeated road conditions. The impact of this
Figurel: Distribution of Damage and Loss by Sector damage is particularly significant
since the road sector serves the
e ™ very important role of providing
Infrastructur - Sodial Sector access for the rural population
e Sector 26%
18% and is essential to reaching
economic growth and poverty
reduction objectives. Regarding
the water management and
irrigation sector, the damage was
largely due to the removal of the
L ) stone pitching from the bed of the
canals in the downstream because
Source: PDNA Team Elaboration (2009). of the high velocity of water flow
and also the erosion of the stone
masonry along tb bank slopes of the canals. Finally, the damage and loss suffered in the
water supply and sanitation sector varied across the affected provinces, with the largest
impact in Kampong Thom, Stung Treng, and Kratie. Damage to pipe networks leading to
disruption of water supply and affecting revenue generation was the primary cause of
damage and loss in the urban water supply system. In the rural areas, the impact was
largely due to flooding of tube wells and latrines aswll subsidencéelow the platform of
the wells leading to cracks and eventually resulting in surface runoff.

In the social sectors, the damage and loss was largest in the education sector, followed by
housing and health. Schools were largely hit by Typhoon Ketsaf@oflthe total schools

in Cambodia were affected) and many had to be closed either because of direct flooding or
due to inaccessibility to the campus area. The poor quality ofreorforced concrete floors

used in the construction of school buildings and the loosely fitted rdet tivere the
primary cause of damage to the school buildings. In the case of housing, the provinces of
Kampong Thom, Prealihear,Ratanak Kiriand Kratie were the most affected. In the health
sector, while the majority of health centers continue to begwod condition, the existing
problem of poor access to health care by the vulnerable population was further magnified
by the impact of this typhoon and the subsequent flooding.

viii
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Macro-Economic Impact

With major impact on the rice crop but minimal impam other sources of growth, it is
estimated that the typhoon brought a loss of USD 17 million (Riel 69 billion) ofadtlexl

to the GDP. This shock would lead to 0.2 percentage point reduction in economic growth for
2009, thus reducing the growth rateoin an earlier estimate of 2.1 percent to 1.9 percent.

The impact on fiscal revenues is unlikely to be significant, but the impact on expenditure
could be important. The financing for mediunand longterm needs would have a
significant impact on fiscal ape. As explained in the draft 2010 budget law, which was
submitted to the National Assembly in December, overall revenues in 2009 will be lower
due to slower economic growth while overall necessary expenditures in 2009 will be higher.
Therefore, the finaning needed to rebuild physical infrastructure and restore livelihoods
will increase the deficit and hence require additional domestic and foreign financing.

Livelihood and Other Social Impacts

The poverty level in the 14 provinces hit by Typh#é@isana s higher than the national
average, and this typhoon will increase this inequality. Household incomes in these
provinces rely primarily on rice farming, crop farming, and access to common property
resources such as fish and nimber forest products (NTHs) to sustain livelihoods. All
these activities have been largely impacted by the typhoon. The conditions are likely to be
more severe in 2010 because before the typhoon, approximately 49,000 families were
already suffering from food shortage and a grg@abportion of the rice crop that would
have been harvested in November and December 2009 was damaged or destroyed, so
potential off-farm jobs from the rice harvest have been lost. The assessment reveals that
within a village or commune, the poorest groupad households whose rice crop was
totally destroyedwere the most vulnerable. These were usually households headed by
women, the elderly, and families with disabled members. The indigenous groups living in
the mountainous regions oRatanak KiriMondul Kiri, Stung Treng, and Kampong Thom
Provinces were also among the most vulnerable.

Disaster Risk Management Requirements

Typhoon Ketsana provides an opportunity for Cambodia as it highlights some of the
fundamental areas for reform in its emergency respore® disaster risk reduction
systems.The process of data collection and management in both assessing damages and
losses and in tracking emergency assistance should be improved, along with capacity
building activities for both the line ministries and natad and subnational Committees for

S5Aal aidsSNI wSEtAST (2 FFEOAEAGIGS GKSANI LI NI AOA
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warning system should be assessed and investment made in its improvebDisaster Risk
Management (DRM) should be mainstreanfe¢/ 1 2 G KS | OGAGAGASE | YR
line ministries and additional work should be done to strengthen the institutional and legal
oFaAra F2NI /I Yo2RAFIQa 5wa FNIYSg2N] @

Recovery and Reconstruction Requirements

The proposed Typhoon Ketsana recovegnfework for Cambodia aims to respond to the
reconstruction and recovery needs of the affected communities, while laying down the
foundation for longesterm risk reduction measures to reducthe future impact of
disasters. To avoid the creation of similask in the future for the population and
community, the recovery process is aimed to be guided by three key principles namely,(i)
transparency, (ii) accountability anesultsbased implementation, and (iii) community
based, peopleentered, and equitablapproaches to mitigating future risks.

The priority sectors identified by the PDNA for recovery inclu@g:transport, (ii)
agriculture, (i) water management and irrigation, (iv) industry and commerce, (V)
education, and (vi) housing; and the prioritieave been regrouped according to needs in
the shortterm (0-6 months), mediunterm (1-2 years), and lontgerm (1-5 years).Table2
summarizes the requirement for the priority sectors.

Table2: Recovery ad Reconstruction Needs (USD)

Summary of Needs
Sector and Subsectors _Recovew Needs, US$
Short Term | Medium Term | Long Term Total
Infrastructure 7.114.206 13.406.626 85.960.511| 106.481.343
Transport 5.124.206 9.264.626 76.360.511 90.749.343
Water Supply and Sanitation - 500.000 4.250.000 4,750.000
Water Management and Irrigation 1.690.000 2.792.000 3.500.000 7.982.000
Energy 300.000 850.000 1.850.000 3.000.000
Social Sectors 14.075.690 2.648.500 2.480.000 19.204.190]
Housing and Shelter 12.089.000 2.087.800 - 14.176.800
Health 86.690 560.700 2.480.000 3.127.390
Education 1.900.000 - - 1.900.000
Productive Sectors 5.960.000 12.800.000 41.200.000 59.960.000]
Agriculture, Livestock and Fisheries 5.000.000 10.000.000 35.000.000 50.000.000
Industry & Commerce 960.000 2.800.000 6.200.000 9.960.000
Cross-Cutting Sector 196.085 2.396.000 2.803.600 5.395.685
Environment 181.000 2.232.400 2.803.600 5.217.000
Public Administration 15.085 163.600 - 178.685
TOTAL 27.345.981 31.251.126| 132.444.111] 191.041.218
Disaster Management 8.937.000

Note: For Education, only Short Term recovery is considered in the Recovery Framework for Typhoon Ketsana.

The additional reconstruction effort should be partather stand alone program
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SourcePDNA Team Elaborati¢2009).

The priorities in the transport sector include reconstruction of national, provincial, and rural
road networks damaged by the typhoon and development of specific standards for road
construction and maintenanceparticularly for the most floogprone area.

The recovery of the agriculture sector is crucial, especially with the potential threat on food
security in the most affected provinces. The proposed recovery framework includes priority
activities ranging from continuing assistance in form of seedjlifer, and equipment;
scaling up ongoing cadbr-work, foodfor-work, and local employmergeneration
schemes; and creating hazarekilient agricultural systems.

The needs for water management and irrigation include repair of damaged irrigation
schemes development of a water management strategy for flood and drought risk
reduction, as well as increasing the hazeedilient standards of structures related to
irrigation in the long term.

The industry and commerce sector has outlined the following fanorities: repair and
replacement of damaged machinery and equipment; upgrading of machtoemake it
hazardresilient; supporting regulatory framework and capacity building; and lastly,
undertaking public awareness on disaster risk reduction amongkatp sector.

The recovery for theeducation sectorwill target the facilities that are still damadge
prioritizing by examining, on a cad®/-case basis, together with the photographic evidence,
school enroliment records and total number of classroomslétermine short, mediuni,
and longterm priorities.

In the housing sector, the priority will be to repand Build Back Bette(BBB)the
destroyed and most damaged houses in the short term and to review the housing standards
and hazareresilient constration in the medium and long term.

For the sectors that are not identified as a priority, the recovery program would still be
guided by the same principles and will integrate disastgk management in the process.

Xi
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SECTION I: THE 2009 KETSANA TYPHOON AND SOGIO
ECONOMIC BACKGROUND OF CAMBODIA

1.1 Immediate Impact

Cambodia is among the four Southeast Asian countries trexe\affected by Typhoon
Ketsana. Between September 26 and October 5, 2009, the typhoon pursued a path of
destruction across Southeast Asia. After submerging 80 percent of the greater metropolitan
area of Manila in the Philippines, and wrecking life and property across central Vietham, the
Ketsana front ran an estimated 150 kilometers from the northeasterm BBR border
toward the center of Cambodia, moving across Stung Treng, the south of Yitesdr, the

north of Kampong Thom (by far the most badly hit), and the west of Siem Reap, flattening
houses and damaging buildings before it was downgraded to acabplepression, with
slower winds and heavy rains. The rest of the provinces affected were not directly hit by the
storm, but were indirectly affected by the rain and ensuing floods, which in some cases
continued up to one week after the storm had passé@the subsequent flash floods
submerged parts oRatanak KiriMondulKiri, Kratie, OddaMeanchey, Banteaieanchey,
Battambang, Kampong Cham, Kampongr@hly, Preah Sihanouk, and Kampot Provinces.

Map 1: Geographic Areas of Cambodidfected by Typhoon Ketsana

--------
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The initial Damage Assessment carried out by the Royal Government of Cambodia (RGC)
indicated that up to 14 provinces with 73 districts and 336 communes had been affected by
the storm and subsequent flash floodn total, the typhoon left 43 people dead, 87 people
severely injured, and some 49,787 families directly affected by loss of home or livelihood (of
which almost 6,200 were evacuated). Though loss of life was not as high as in other
countries, as many as 180,000 peoplere affected (directly or indirectly), which is
equivalent to 1.4 percent of the population.

According to the same report, almost 218 houses were completely destroyed, 804 were
severely damaged, and more than 10,559 buildings were affected. There ltabesn

widespread damage to property, livelihoods, and public infrastructure in the affected
provinces, which will cause loigS N A YLJ OG 2y (GKS O2YYdzyA(GA Sa

Most of the affected districts were among the poorest in the country. The weightechge

of the poverty headcount based on the number of affected families is 49 percent, against a
national average of 30 perceftThe loss of livelihoods incurred by the typhoon will risk
pushing the affected communities back into deeper poverty, andfpidbme of the gains
made in recent years.

1.2 Immediate Response

The government responded by mobilizing the national and local administrations, armed
forces, and volunteer groups to rescue stranded people and provide immediate relief,
including temporaryshelter, medicine, and food. The Office of the Prime Minister and the
National Committee for Disaster Management (NCDM) oversaw the immediate response
efforts; however, the monetary estimate for the amount contributed by the government in

its emergency rakf effort was not disclosed. Similarly, the Cambodian Red Cross (CRC) and
other development partners supplemented government efforts with quick response and
relief actions.

Recognizing the vulnerability of the affected people, the government gave hightytio
restore livelihood opportunities, while concurrently rehabilitating the damaged
infrastructure. The senior officials from the government met with the bilateral and
multilateral agencies to discuss the impact of the floods that resulted from Typhoo
Ketsana and to provide emergency assistance. The National Committee for Disaster

! National Committee for Disaster Management, October 26, 2009.

2World Bank Poverty Profile and Trends in Cambodia, 2007.
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Management (NCDM) was tasked to coordinate all developmental partners in mobilizing
the emergency response operations including the distribution of relief items.

The Camboain Red Cross immediately took action, working in close coordination with the
provincial and district disaster management offices and local authorities to deliver basic
goods and services in the most effective and efficient way to the most affected.
Developnent partners played an important role during the response phase working with
the local authorities in distribution of emergency relief. Ngovernmental agencies like
Oxfam, Care, Action Aid, Muslim Aid, and Church World Service responded with relief
materials in their project areas. The European Commission through its EC Humanitarian Aid
department (ECHO) is contributing EUR 2,000,000 for Cambodia, Lao PDR, and Vietnam.
UNICEF provided USD 143,000, WFP USD 875,000, and other organizations reported
assistaice to Ketsanaffected areas through a part of their ongoing programs.

1.3 Social and Economic Background of the Country and the Affected Areas

The Kingdom of Cambodia is located in mainland Southeast Asia, between latitudes 10° and
15° North and longituels 102° and 108° East. Its boundaries run along 2,572 kilometers with
Thailand (west and northwest), Lao PDR (northeast), Vietnam (east and southeast), and the
Gulf of Thailand (southwest) for a total surface area of 181,035 squaraetérs.

The total pgulation of Cambodia is 13.38 million peopl€ambodia is a Least Developed
Country (LCD), with a GDP per capita of USD &28 an estimated 34.7 percent of the
population below the national poverty limeAdministratively, the country is divided into 23
provinces plus the Phnom Penh municipality with a total of 185 districts and 1,621
communes’

The country economy is mainly agrarian, with about 80 percent of its population living in

rural area$ and engaged in two main economic activities: agriculturd @mland fisheries.

I ANA Odzf G dzNB YR [ABSai20] NBLINBASYG wmydy LIS
rain-fed, subsistence yearly rice crops facilitated by the seasonal flooding of the Tonle Sap.

® Royal Government of Cambodia Census, 2008.

* International Monetary Fund Estimate, 2008.

® National Strategic Development Plan 262610, released 2005.
® National Institute of Statistics, 2004.

"Royal Government of Cambodia Census, 2008.
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Inland fisheries, on the other hand, account fab® LISNOSyYy & 2F /| YO2RAI
represents about three quarters of the total animal protein intake of the local pedptze

and fish, therefore, form the staple diet of most rural Cambodians and are key factors for

the sustainability of local livisloods.

Typhoon Ketsana hit the poorest areas. The level of poverty in the 14 affected provinces
was already 445 percent prior to the typhoon while the poverty rates for rural areas and
Cambodia as a whole is 39 percent and 35 percent respectively. kadsen this area rely
primarily on rice farming, crop farming, and access to common property resources such as
fish and nortimber forest products.

Typhoon Ketsana hit the poorest people. Of the households affected, the most badly hit
were the poorest, a they usually have their housing located in the most vulnerable areas
and using the poorest materials and construction techniques.

The informal economy is critical and more vulnerable after the disaster. Informédraif
activities such as transplantingparvesting, weeding, planting, clearing bush or forest,
unskilledworks in the construction, services, and manufacturing sectors in major cities,
which secondarily support their living, were already impacted by the 2008-foicd crisis

and the 2009 ecommic downturn (caused by the global financial crunch). The slowdown of
/' P YO2RALlI Qa SO2y2yYe KlFra SR G2 | NBERdAzOUA2Y
affected rural household income. The months of November and December are usually the
period when ruralhouseholds are busier with harvesting and selling labor for agricultural
farming, and also the period when they can accumulate additional cash that they use as a
safety net when there is a food shortage. Typhoon Ketsana brought an additional stress to
rural livelihoods by greatly affecting these job opportunities.

The conditions are likely to be more severe in 2010. According to the N@ppoximately

49,000 families were experiencing a food shortage prior to the disaster. The livelihoods of
rural houselolds still rely mainly on agricultural farming and access to common property
and public goods and services, and rural families often have less access and lower savings to
cope with unexpected shocks. Damages caused by a natural disaster such as Typhoon
Ketsana can push nepoor households into poverty and further push poor households into

the depths of the povertgycle éeeTable3).

& National Conmittee for Disaster Management, November 10, 2009.
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1.4 Vulnerabilities to Natural Disasters

The major natural disasters facing Cambodia are floadd droughts. The southwest
monsoon begins around millay and lasts until the end of October, and brings over three

j dzZ NISNAR 2F GKS O2dzyiNEQ&a Fyydzadht NIAYTFLIEf D
Tonle Sap Lake, and the tributaries are recurrantl often convert into major disasters.

Mekong River floods affect the provinces of Kandal, Kampong Cham, Kratie, Prey Veng,
Stung Treng, Svdyieng, and Takeo. Flash floods in tributaries around the Tonle Sap Lake
affect several other provinces as wellelBys or early ending of the monsoon rains and

erratic (volume and period) rainfall have contributed to agricultural droughts.

A large segment of the population lives in the flood plains of the Mekong and Tonle Sap
Watersheds. Natural disasters have had $iA FA OF yi AYLI OG0 2y (GKS C
economy. For example, floods accounted for 70 percent of rice production losses between

1998 and 2002, while drought accounted for 20 percent. Cambodia is one of the countries

at a relatively high economic riskom multiple hazards. About one tenth of the total area

of the country is estimated to be at risk from two or more hazards. Moreover, 31.3 percent

of the population and 34.5 percent of GDP are estimated to be at areas of risk from two or

more hazards (Ddy et al. 2005).

Urban vulnerabilities are accumulatinds the population in the Mekong floodplain of
Cambodia continues to increase mainly due to rquaban migration, and as major cities
such as Phnom Penh and Siem Reap urbanize rapifign without adequate land use
planning newer vulnerabilities continue to accumulate. Lack of building codes that
respond to country context and their weak enforcement, as well as lack of proper drainage
in urban centers have increased the vulnerabilities of urban ldneel

Increasing rural vulnerabilityOn the rural front, where about four fifths of the population

(and 90 percent of the poor) reside, livelihoodagriculture, fisheries, and forestryare

subject to more frequent floods and droughts. Deforestation anbiseguent soil erosion,
inadequate irrigation systems, and water conservation measures to protect against drought
KFEI@dS ff O2yiNRO6dziSR (2 AYyONBIaS NHzNIt LIS2LX

Eighteen percent of the land area of Cambodia is categbeazeprotected areag-orests are
intensely exploited and deforestation contributes to loss of biodiversity, land degradation,
and soil erosion, which increases vulnerability to flooding. Population growth, development,
and increasing industrialization abntribute to additional pressures on the environment.
Development upstream of the Mekong River and its tributaries also contributes to
increased river pollution.

An estimated 72 percent of Cambodians are dependent upon fishing and agriculture for their
livelihoods With 30 percent living below the poverty line and some 15 percent subsisting in
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extreme poverty, the population is highly vulnerable to the impact of disasters on food
security.

Any major disaster in Cambodia may quickly overwhelm coping msomaAn effective,
multi-hazard national disaster preparedness and response system is essential to effectively

manage an emergency and avoid the rapid escalation of a relatively-sra#dl disaster into
a major national crisis.
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Table3: Affected Assets by Typhoon Ketsana and Flash Floods (As of October 26, 2009)

Social Sector

Agricultural Sector

Infrastructure Sector

Rural Road
. Livestock Damaged/
_ Rice Line (km)
) . Casualties | Seedling
No.| Province Dist (Com| ) - . -
Food Dispers (ha) Transpla [Subsidia National Roads, Irrigation
EvacuatgAffected/ [Destroyed ; A .
Shortage / Eamily| House I House e/ nted Rice [ry Crops Provincez City System
/ Family Y House (ha) (ha) Damaged (m) (Site)
Cow Pig
Head Head
Deat (Injur (Head) (Head)
h ed
1 | PreahVihear |8 [37 | 2,877 1,867 | 2,745 1 - - - - 3,226 - 14 - - - 1,600 3
2 | Oddar 5 17 | 1,506 - - 3 - - - - 1,133 25 - - 7 8,050 - 4
Meanctey
3 | Ratanak Kiri |6 34 | 4,850 300 778 13 156 3 1 - 3,786 1,490 730 1,534 8 7,000 4,000 1
4 | SiemRiep 12 |61 | 1,074 - - 60 29 8 16 - 3,250 1,085 11 209 40 10,000 78,862 14
5 | Kampong. 10 |35 | 1,356 - - 6 185 3 - 856 6,266 - - - 54 km 100 4,785 9
Cham
6 | Kratie 6 38 | 3,500 600 2,984 13 - - - 148 3,793 377 7 - 4 - - 9
7 | Stung Treng |5 27 | 3,957 537 - - - - - 3,716 - - - 2 400 5,900 1
8 | Kampong 8 64 | 22,336 2,906 | 2,906 109 428 20 48 213 19,389 - 60 11 81 - 5,450 50
Thom
9 | Mondul Kiri 2 9 2,458 - - - - - - - 1,073 49 - - 3 614 12,000 3
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10 | Bancheay 6 23 | 790 - - 10 - - 2 - 7,693 - - - 22 460 5,635 5
Meanchey

11 | Battambang |3 6 1,343 - 1,146 - - - - - - - - - 6 400 3,600

12 | Kampot 2 15 | - - 3 6 3 - - - - - - 5 - 1,810 1

13| Kampong - - - - - - - 2 - - - - - - - - 325
Chhnang

14| Preah - - - - - - - 4 - - - - - - - - 1,080
Sihanouk

Total 73 |336| 48,787 6,210 | 10,559 218 804 43 67 1,217 53,325 3.026 822 1.754 313,17 166,73 km 102

km

Note: Rural Development Sector: 1,472 pumping wells, 224 cement ring open wells, and 6,693 latrines were damaged. RaibliVWansporiThe
damage caused by the disaster, including P&lirayRieng, Kandal, Kep, and Koh Kong Provinces.

Source: National Committee for Disaster Managen{2a09)
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SECTION Ii
SUMMARY OF ASSESSMENT AND
SECTORAL REPORTS

2.1 PDNA Methodology

2.1.1 Rationale

Section | describes the immediate impact of Typh&@tsana and the immediate response

by the Royal Government of Cambodia (RGC) and development partners. In addition to the
emergency response, and in order to develop a recovery plan to ensure future disaster risk
reduction (DRR), a more comprehensivedapth assessment of the damage, loss, and
needs of affected communities had to be undertaken.

A subsequent mukagency Post Disaster Needs Assessment (PDNA) for Cambodia was
carried out in November 2009 using available resources from the Global FundésteDi

Risk Reduction (GFDRR). The PDNA exercise was led by the National Committee for Disaster
Management (NCDM) and the RGC with the support of the World Bank and development
partners.

The four main objectives of the PDNA exercise were:

1. Estimate the ovall human and socteconomic impact of the disaster
(damages, losses, maeeconomic impact, andmpact on livelihoods) in the
country as a whole and in the affected areas;

2. Outline the basic recovery and reconstruction needs for the affected areas
(based o the needs for each economic sector) by preparing a PDNA and
recovery framework report;

3. Incorporate Build Back Better (BBB) principles and disaster risk management
(DRM) activities into the recovery and reconstruction efforts proposed; and

4. Enhance the caity of the government and international agencies to carry out
the Human Impact Assessment, Damage and Loss Assessment (DalLA), Needs
Assessment, and Recovery Framework within theHINNAC PDNA methodology.

The advantages of undertaking the PDNA are:
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1. First ensure credibility in the final Recovery and Reconstruction assistance that
Cambodia will request of the international donor community;

2. Second, institutionalize and spread the use of the PDNA methodology to derive
standard, comparable results and to ingpe the future DRMtrategic planning
for the country;

3. Third, provide credible evidence in the requests for recovery grants or loans
from development partners; and

4. Fourth, improve accuracy and completeness of the assessment. Past
assessments while likely b have ovefestimated damageshave tended to
under-estimate economic losses.

2.1.2 Methodology

The Post Disaster Needs Assessment (PDNA) provides a methodology to assess damages
and post disaster recovery needs in a way that can provide a framework f@tahaing of
coordinated recovery efforts across different sectors with a risk reduction focus.

Figure2: PDNA Connecting Emergency Response with
LongerTerm Reconstruction and Development

Plans

M
>

Source:PDNA Team Elaborati¢®009).

The approach for this assessment follows the Post Disaster Needs Assessment and Recovery
Framework (PDNA/RF) methodology developed jointly by the World Bank, the United
Nations Development Program (UNDP), and the European Commission (EC) to complement

° From UNDPs Post Disaster Recover Needs Assessment Methodology and Toolkit
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and enhance the Damage and Loss Assessment (DaLA) methodology, which is the backbone
of most post disaster analyses. Originally designed by the UN Economic Commission for
Latin America and the Caribbean (ECLAC) in the 1970s, the DaLA methodology has been
usedin postdisaster analyses around the world and has been continuously strengthened
and refined.

The methodology was used to determine the value of lost assets and the magnitude of
losses on economic flows, and to define reconstruction requirements for sector. See

The Handbook for Estimating the SeEiconomic and Environmental Impact of Disaster

by ECLAC for more information on this methodology, as well as specific sector assessment
methodologies recently developed by specialized UN agencies.

The setors assessed in this report are:

w Infrastructure: Energy, Transport, Water Management and Irrigation, and Water
Supply and Sanitation;

w Social: Education, Health, and Housing and Shelter;
w Productive: Agriculture, Livestock, and Fisheries and IndastlyCommerce; and
w CrossCutting: Environment and Public Administration.

This assessment will analyze three main aspects:

@a51F YF3IS¢é¢ ORANBOG AYLI OGO NBFSNBR (2 0GKS A
goods in process, raw materials, matdsijsand spare parts), and property valued at
agreed replacement (not reconstruction) unit prices. The assessment considers the
level of damage (i.e., whether an asset can be rehabilitated or repaired, or has been
completely destroyed).

b)ya [ 2 aa¢ irmpacy Rfersdd fioivs that will be affected (e.g., production decline,
reduced incomes, and increased expenditures) over the time period until the
economy and assets have recovered. These will be quantified at present value. The
definition of the time riod is critical. If the recovery takes longer than expected,
losses might increase significantly.

c)d902y2YAO YR a20Alf ST¥FF¥FSOGa¢ 06az2YSiAyYsS
macroeconomic and fiscal impacts; livelihood, employment, and income itapac

9 Economic Commission for Latin America and the Caribbean (ECLAC), 2003
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and social impacts. The analysis aims to measure the impact of the disaster on such
things as economic growth, unemployment, and poverty at the national and sub
national levels.

The assessment of damage and loss provides a basis for determining recover
reconstruction needs. The assessment of damage provides a basis for estimating
reconstruction requirements, while the estimation of loss provides an indication of the
reduction or decline in economic activity and in personal and household incomagaris
from disasters. The two estimates are combined to establish overall needs to achieve full
recovery of economic activities at the maezoonomic level and at the level of individual
persons or households.

The conduct of the PDNA involved a number ofys& beginning with the collection of
baseline information and data on damage that was provided by the government through
different line ministries and offices; the use of other official statistical information; and
information collected directly from thaffected local government units and communities.
The assessment teams reviewed and verified data through special field visits to and surveys
in affected areas, and included triangulation and independent verification.

2.2 Summary of Damage and Loss

The totd value of damage and loss is almost USD 132 million. Of this total, USD 58 million
represents the destruction of physical assets in the affected areas; while almost USD 74
million is estimated losses in production and economic flows. The overall damdgdessn
estimate includes damage and loss sustained by the entire society, including both public
and private sector entities, and cut across all sectors of economic actiVities.

Of the countries hit by Typhoon Ketsana, the damage and loss figures for Ganalved
lower than those for the Philippines and Vietham but comparable to Lao PDR (which had
similar impacts).

" This is the first time that such eomprehensive angsis ofthe disaster effects habeen carried out in
CambodiaFor this PDNA exercise, an ambitious list of 15 sectors was originally designed. Due to problems
mobilizing the sector teams, insufficient quality analysis or excessive delays in the d@lostrgnd Telecom
Cultural Heritageand Tourism assessments had to be droppetile Bankand Finance and Gendend Child
Protection will be limited to qualitativanalysis thatvill integrate diffeent sections of the report (but witiot

be included as separatesector assessment).
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Table4: Summary of Damage and Loss (USD)

Summary of Damage and Losses (DaLA)
Disaster Effects, USS
Sector and Subsectors
Damage Losses Total
Infrastructure 17.259.051| 11.487.577 28.746.628
Transport 14.388.832 [ 11.076.698 25.465.530
Water Supply and Sanitation 64.339 392.689 457.028
Water Management and Irrigation 2.779.000 13.000 2.792.000
Energy 26.880 5.190 32.070
Social Sectors 39.548.563] _ 3.333.813 42.882.376
Housing and Shelter 15.281.952 3.294.398 18.576.350
Health 57.072 39.415 96.487
Education 24.209.539 - 24.209.539
Productive Sectors 1.051.124| 59.008.162 60.059.286
Agriculture, Livestock and Fisheries 91.270( 56.420.846 56.512.116
Industry & Commerce 959.854 2.587.316 3.547.170
Cross-Cutting Sector 205.358 102.767 308.125
Environment 31.073 98.367 129.440
Public Administration 174.285 4.400 178.685
TOTAL 58.064.096| 73.932.319| 131.996.415
Source: PDNA Team Elaborat{@009).
[ 2844 SEOSSR&A 5| ahped Batriage Représants onlyf44 gerntenttof the total

economic impact of Typhoon Ketsana, while the rest (almost two thirds) is loss. Economic
loss represents indirect impact in terms of reduced income, increased operational costs, or
extraordinary expensethat had to be faced after the disaster. While the destruction or
damage to assets occurred at the time or in the aftermath of the storm, the indirect impact
on daily activities unfortunately lasted well beyond it. In some cases, these losses are still
being incurred and will go on until the specific damaged assets are fully repaired and/or
restored. This is one of the reasons why the speed and efficiency of thedpszsiter
recovery and reconstruction activities are critical.

Almost half of the total damage and loss across all sectors occurred in agriculture, livestock,
and fisheries43%representing USD 56.5 million. This high damage and loss estimate is due
to the substantial loss suffered as the storm and floods ruined or damaged vast extensions
of rice paddies close to the harvest. Of all the possible agricultural losses, destruction of
crops near to harvest is the most devastating, as it means a complete loss of the crop value
once all costs (e.g., upfront investment, labor, and opportunity cosask halready been
incurred. Besides the strict economic value of the rice, its specific importance as the
backbone of the local economy and especially of rural livelihoods (rice is the staple of the

13
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diet and the typical exchange commaodity in rural areaskesahis sector impact critical to
human development and the social conditions of the affected population. Moreover, the
agricultural sector was already under stress due to the recent food price crisis and the
global financial crisis. The combined effedt pyevious stresses and the impact of the
natural disaster hee the potential for longranging negative impacts, including food
security havoc in the most affected areas.

Transport, Education, and Housimgere also severely impacted. The road network was
damaged in 18 provinces. The rural laterite roads, given their vulnerability, were particularly

hard hit. Repairing the most critically damaged segments is crucial to restoring access to
services in the most isolated areas. The total impact on the Transpotor is estimated at

USD 25.5 million, almost 20 percent of the total damage and loss. In the Education sector, a

total of 138 schools were completely destroyed and almost 1,200 were damaged (12
LISNOSYy G 2F GKS 0O2dzy i NB Qa ndlosk igarésalinast ag higias S a (.
Transport (USD 24 million). Finally, the Housing sector incurred high damage and loss. With
USD 18.5 million (less than 15 percent of the total DaLA), its economic impact is large. But
again, besides the raw numbers, itseadit impact in terms of displaced people, homeless

families, and whole villages that have to be relocated or that are living in very temporary
AKStGSN) az2fdziAz2yas yR Ay 3ISYSNIf Ada& AYLRN
term makes it evemore critical.

Water Management and IrrigationWater Supply and Sanitation, anbhdustry and
Commerceare still relevant. The importance of water management for the economic and
social development of the country, and its close relationship to flood jgtaie and
agricultural production, make the damage and loss calculated for this sector (USD 2.8
million), being of a smaller order of magnitude, still very relevant. Similarly, Industry and
Commerce should be taken into account as the vast majority &J&B 3.5 million impact
comes from damage and loss in the agrdustry. Finally, the importance of Water Supply
and Sanitation is much smaller (roughly USD 0.5 million), though still significant.

Energy, Health, Environment, and Public Administration ingpace small. The damage
resulting from the typhoon and the economic impact on these sectors are almost negligible
when compared to the above sectors (Public Administration, being the largest, accounts
only for 0.13% of the total DalLA). Yet, analysis h@agosed significant vulnerabilities and
hopefully will provide useful recommendations to improve resilience of these sectors to
future disasters.
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2.3 Infrastructure Sector

2.3.1 Transport
Introduction

/ I YO 2 R kahspait se€tor comprise roads, railway, inland water transport,
international sea traffic through the ports in Predbihanouk and Phnom Penh, and
R2YSAUGAO YR AYUSNYFdGA2yLFE FANI OGN FFAO OSyi!
t Ky2Y tSyYyK FYR {ASY wSI Ll transix@tKinfrastfuctuiekvds O 2 dzy (
destroyed or substantially degradéy decades of war.

The road network is composed of arterial roads that are managed by the Ministry of Public
Works and Transport MPTW and rural roads managed by the Ministry of Rural
Devdopment MRD. In terms of sheer kilometers, there are 2,117 kilometers of single digit
and 3,146 kilometers of doubigigit national roads, 6,441 kilometers of provincial roads,
and 28,000 kilometers of rural roads.

As the main conduit to socieconomic @portunities for the rural populace, the tangible
effects are of a large magnitude. In brief, a vibrant transport sector is essential to both
economic growth and the poverty reduction objectives. The government and development
partners had made substantiaffort to improve road access before many of these arteries
were damaged or destroyed by Typhoon Ketsana.

Table5: Road Classification and Management Responsibilities

Road Classification Izgg?é;] Numt()Leér(]JgftE)r idges MZE?E;:F;N
SingleDigit National Roads 2,117.0 km 5.3% 589 (17,643m
DoubleDigit National Roads 3,145.6km 7.9% 698 (15,710m MPWT
Provincial Roads 6,441.0km| 16.2% 904 (16,309m
Rural Roads 28,000km| 70.5% N/A MRD
Total Length 39,703.6km| 100.0% 2,41475625?:,332:?5

Source:MPTWand MRD(2009).

Disaster Impact oransport
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The transport sectoin Cambodia suffered both direct and indirect damages, not only to the

roads but also to drainage structures and other connecting infuastire like bridges and
culverts.

Table6: Physical Damages to Transport Sector

Road Classification Length (km) Damage Length (km)| Percentage of Damagy
Urban and National Roads 5,262.0 48.5 0.92%
Provincial Roads 6,441.0 38.2 0.59%

Rural Roads 28,000.0 543 1.94%

SourceSourceMPTWand MRD(2009).

PR 2620 Flooded during Ketsana PR 2620 Damage aftEetsana
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As reported by the local popation and authorities, the floods submerged and destroyed
whole sections of the roadddeavy transport and other vehicles, neverthelesaused
additional damage due to the poor quality of the foundations and-grdzles and their
exposure to prolonged wetonditions.Water erosion also proved most embankments and
slopes to be inadequately compactéa addition, the drainage system was nReristent or
inadequate in several sections of the kying roads.

Proximity to tributaries rivers, streams, and watdrasing was also a factor. Secondary
roads of all levels (i.e., national, provincial, and rural) and bridgésered major damage.
Minor damage to other roads occurred primarily because of flooding, fallen trees,
construction materials (soil), and poor stéards in road design.

The calculation of damage is based on a field visit to the affqmteances, with severe and
moderate damage based on the preliminary assessment done byMiR&Wand MRD
Damage in other provinces is based on M@TWand MRDreported damage length for

both fully and partially damaged sections. To calculate the cost of direct damage, the types
of damage were separated and multipliéy the unit cost per kilometer of roadinear

meter of bridge, or cell of pipe/box culvert and welgth against whether it had to be
reconstructed, repaired, or maintained. Total direct damage to the transport sector is
estimated at USD 14.39 million.

Loss was mainly incurred in the form of higher vehicle operating costs (VOC) and longer
freight and passnger travel times associated with the worsened road conditions on key
urban, national, provincial, and rural roads. The use of temporary means (e.g., kmais,

and longer alternative road routesind urgent repairs with low standards of construction
and materialsin order to accommodate the temporary traffic exacerbated loss. The higher
volume of traffic is expected to continue for an extended period of time during the
recovery. The increase in VOC due to the detrimental roads has resulted in faster
depreciation of vehicles and higher fuel consumption, thus creating greater demand for
imports. If loss of roads is correlated to the volume of traffic, rural roads pale in comparison
to urban, national, and provincial ondglost of rural road users, howevehave no choice
besides using the damaged rural roads with higher vehicle operating costs.

The calculation of the losses is sophisticated due to the lack of traffic data, which is the
most important factor. The assumption is based on previous studiesaaodon a survey
distributed to commune chiefs, villagers, and road users. By considering the annual traffic
growth at 10 and 5 percent on each road, respectively, with and without the disaster, the
total indirect damage (loss) to the transport sector simated at USD 11.08 million. This
amount is also based on the assumption that it would take six to eight months to restore
the affected roads to their condition prior to the typhoon and flooding.

17



Cambodia PDNA

SECTIONI: SUMMARYOFASSESSMENAND SECTORAIREPORTS

Damages andbssto the transport sector variedelative to road classificatiorand traffic
volumes. Siem Reap Province was the most severely damaged, followRdtdnyak Kiri
Battambang, Banteayleanchey, and Prealihear.

Table7: Summary of Effects of Typhoon Ketsana on Transport Sect

No Province Name | Damage Length (km) Damages (USD) Losses (USD Total (USD)

1 | Kampong Thom 58.90 945,595.80| 1,171,821.46 2,117,417.26
2 | Battambang 34.70 1,392,491.29 1,085,385.27| 2,477,876.56
3 | Kampot 8.21 473,973.00 729,316.42 1,203,289.42
4 | Kep 1190 464,000.00 307,070.78 771,070.78
5 | Kratie 11.60 326,000.00 234,790.20 560,790.20
6 | Stung Treng 14.98 407,320.00 292,529.40 699,849.40
7 | Ratanak Kiri 75.40 1,704,127.46 551,633.38 2,255,760.84
8 | OddarMeanchey 25.71 456,310.59 771,101.96 1,227,412.55
9 | BanteayMeanchey 65.11 1,369,749.43 612,460.78 1,982,210.21
10 | Kampong Cham 12.14 463,477.73| 1,075,706.43 1,539,184.16
11 | Pailin 27.00 405,200.00 203,616.58 608,816.58
12 | MondulKiri 32.50 937,600.00 257,095.10 1,194,695.10
13 | Siem Reap 183.74 3,448,567.60| 2,955,944.17 6,404,511.77
14 | KampongChhnang 36.25 367,458.75 65,403.07 432,861.82
15 | PreahVihear 30.60 1,204,337.23 525,493.86 1,729,831.09
16 | Kandal 0.70 11,682.80 114,455.38 126,138.17
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17 | KohKong 0.25 4,960.00 70,688.87 75,648.87
18 | Preah Sihanouk 0.08 5,980.24 35,344.44 41,324.68
TOTAL 629.77 14,388,831.91] 11,076,698.15 25,465,530.06

Source: PDNA Team Elaboration (2009).
Recovery Framework for Transport

Across all levels of government and types of transport that is, roads, railvisdssd iwater
transport, ports and main airports, significant progress needs to be made in the restoration
and rehabilitation of the physical infrastructuie order to ensure @ransportation network
connecting all parts of the country, as well as with hewmring countries.High priority
should also be given to ensuring that the transportation network is properly maintained,
and to encouraging and promoting the participation of the private sector in operations and
maintenance. The specific standards of raadstruction and maintenance, which are even
more important for flooded zones, should also be developed and properly implemented.

In order to provide emergency response, 7 urban, 7 national, 6 provincial, and 34 rural
roads had to be repaired immediatelyhe candidate roads were selected based on the
priorities of the ministries and the degree of economic return (or, conversely, loss) to the
economy.

In addition, the mediunterm recovery should address the extant roads while Hergn

activities should iolude synthetically upgrading the existing structure of-dewel roads by
raising them 0.5meters, adding a crushed stone base course, and integohfigage
structures every 300meters for the flooded areas.

The addition of a crushed stone base is a @geiisite for the longerm rehabilitation; it
enables the followon application of Asphalt Concrete (AC) for urban, national, and
provincial roads; and the Double Bitumen Surface Treatment (DBST) for rural roads, in
alignment with the government policy fahe next 510 years. Since the current standard
slope of roads is 1:2 or less, which was a factor in the instability and rapid damage of the
whole network, the consideration of applying a 1:3 slope should be taken into account.

Table8: Recovery Needs for Transport Sector
In the Short, Medium, and Long Term (USD)

Type of Road

Short Term
(0-6 Months)

Medium Term
(1-3 Years)

Long Term
(3-5 Years)

Total per
Road Type
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Urban 563,797.85 346,912.25 0.00 910,710.10
National 621,679.61 163,943.46 15,496,500.00 16,282,123.07
Provincial 135,728.69 1,071,290.06 13,366,750.00 14,573,768.74
Rural 3,803,000.00 7,682,480.00 47,497,261.00 58,982,741.00

TOTAL 5,124,206.15 9,264,625.76 76,360,511.00 90,749,342.91

Source: PDNA Tedataboration (2009).

2.3.2 Water Supply and Sanitation
Introduction

Rural Water Supply and Sanitation

The data generated by the Cambodian Millennium Development Goals (CMDG) progress
report indicates that 61 percent of the rural population has access tal mvater supply,

and 19 percent to rural sanitation. According to the 2@&mbodia Soci&conomic Survey
(CSES) and the 20@ambodia IntelCensus Population SurvéZIPS), a number of the
provinceshave been found to have "good if not very good" coverdgr rural water
supplies: SvaRieng (93 percent) Prey Veng (92 percent), Takev (74 percent), and Kampong
Cham (70 percent). A number of other provinces (Kandal (66 percent), Kampong Speu (68
percent), and Kampot (61 percent)) are "doing well". Provinadh lower levels of
coverage (up to 2004) were Kampo@ihhnang(56 percent), Kratie (56 percent), and in
particular Stung Treng (33 percent). At the same time, Prey Veng (6.8 percent), Kampong
Chhnang7.7 percent), and Kampong Speu (8.5 percent) hagddivest levels of access to
sanitation. Moving toward the CMDG targets is obviously a significant challenge.

Qualifying the progress of access to improved water and sanitation is heavily dependent on
the definitions used and agreed upon by various insiins and organization¥ It is
evident and has been highlighted by Levisay and Chea (p@Bjt different major
surveys/studies in Cambodia have used different definitions (National Census (1998),

2 UNICEF/WHO Joint Monitoring Program definitions: http//www.wssinfo.org/en/122_definitions.html.

3 | evisay and Chea. 2006. Cambodia Rural Water Supply Coverage Analysis Project Report, Water and
Sanitation Program/MRD. gt/ www.wsp.org/UserFiles/file212007120531_cambodia.pdf.
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Cambodia InteCensus Population Survey (CIPS) 2004, @aochbodia Soci&conomic
Survey 2004 (CSES)), resulting in a variance in the generated data. "It is worth noting that,
while an internationally accepted definition (based on access to improved water supply
which provides at least 20 liters per day per mars(which) is not further than 1,000
meters away) is being used elsewhere, this is not applied in Cambddimwever, the
Asian Development Bank has quoted the following definition of access to improved water
supply in Cambodia, which seems to be basedhe former Seila/MoP criteria (and still in
use as an indicator in the commune databasdjnproved water is defined by the
government as reasonable access (within 150 meters throughout the year) to household
connections, public standpipes, boreholes,otected dug wells, protected springs, or
rainwater collection (system)->

Urban Water Supply and Sanitation

Currently, whether the urban water supply can reach the Cambodia Millennium
Development Goals(CMDG) target or not is still in question. It is nibi@dalthough the
recent estimation for the CMDG showed that access to safe water in urban areas in 2008
was 71.6 percent, the reported actugie
implementation of provision of piped water tg
the urban population was only 52 percefft.

There are currently 103vater utilities acrossf
Cambodia, including both private and publ
utilities. Among those, two entities ardss
autonomous, 14 entities are under dired
supervision by the Ministry of Industry, Mineds
and Energy (MIME), and 87 utilities are located#
urban aeas.

The Royal Government of Cambodia (RGC) set up the policy to encourage-geitare
participation in the urban water supply sector. As a result, the private sector could provide
piped water to 21 percent of the total population served in the countrich is 1,338,174
people; yet,privatized provision is still very limited. The majority of urban water supply is

*Levisay and Chea.

!> Asian Development Bank, July 2008. Kingdom of Cambodia: Preparing the Second Rural Water Supply and
Sanitation Sector Project, Technical Assistance Report.

'8 Department of Potale Water, Ministry of Industry, Mines, and Energy.
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still provided by public utilities, estimated to reach 1,057,157 people. Among those, 83.3
percent (880,056 people) are under the servicéghaf Phnom Penh Water Supply Authority.

Figure3: Population Served by Clean Water in Urban Areas

m Pop Unserved mPop Served

Total urban pop: 2,614,440

Pob served: 1.338.174

SourceDepartment of Btable Water Supplg2009.

Among the affected provinces, the coverage of water supply prior to the typhas Siem

Reap 14 percent, Kampong Cham 28 percent, Kampong Thom 63 percent, Kratie 28 percent,
Stung Treng 42 perceriRatanak Kird4 percent, and PreatYiihear 13 percentThe coverage
seems to be difficult to expand because of the high cost of digioh networks and
facilities (e.g., treatment plants) and the ppoor tariff setting. The expansion of both
treatment plants and pipe distribution relies predominately on loans and grants from
external development partners.

Disaster Impact ortWater Suppy and Sanitation

In late September, 14 provinces reported that their water supply and sanitation systems
were, to varying degrees, affected by Typhoon Ketsafhe level of impact, however,
varied throughout the affected provinces. It was reported that tthree provinces
namely, Kampong Thom, Stung Treng, and Kratiere severely affected, while the level of
impact varied from slight to moderate in the other provinces.
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In all affected provinces, the water supply a
sanitation sector was predominantly affted by
floodwaters brought by the typhoon.The
magnitude of damage and loss to the sector w.
not too severe.In the urban water supply
system, the flood caused a short disruption ¢
water supply in the affected areas due mainly t
pipe network or intakestructure damage leading
to temporary closure. The revenue of mos
water utilities experienced a decline in thé
months folbwing the disaster because of the shéetrm disruption of operations and the
misreading of water meters that were submerged inoflavaters. A total number of 16
utilities (8 public and 8 private) were affected by Typhoon Ketsana. Many suffered minor
damage and loss.

In rural areas, it was observed that the typhoon caused little damage to the structures of
the rural water supply andasitation systems in the affected areas; flooding being the main
effect of the typhoon on the water supply and sanitation faciliti€be onIy damage that
was seen to be caused by the typhoon was sod '
subsidence of soil below the well platform
submeged in floodwaters. This led to cracks in t
platforms, making the wells more vulnerable to thess
pollution of surface runoffThis damage, however =
cannot solely be attributed toTyphoon Ketsana: |
Poor construction quality and design as well as pc g
maintenance of the system also played a large role

Although the damages to the physical assets of rufa ‘
water and sanitation system were not significa i
floodwaters overwhelmingly inundated a larg[gss
number of wells (800) and latrines (1,600) in t ;
affected conmunities causing fecal contamination t¢# _
the drinking water sources. The contamination pf W —
the public health of the communltles at rlsk -,_.: :

for communities that relied on wells and surfaqg
water as the man drinking water source. 2o

More importantly, the restricted access to sanitation in the affected areas exacerbated the
pollution in the water source during the flood. Feces that had been disposed
indiscriminately in fields contributed significantly to thentamination of water sourcest

was also observed that women and children were the most vulnerable. as flooded toilets
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prompted women to go far from home to defecate, and mainly at night for the sake of
privacy.Children played and swam in the floodwateexposing them to the risk of water
borne diseases that have potential lotgym growth and even survivaffects.

As per the Damage and Loss Assessment (DaLA) methodology developed by United Nations
Economic Commission for Latin America and the Caribe&€LAC), the total damage to
water supply and sanitation caused by Typhoon Ketsana was USD 0.06 million, where USD
0.05 million incurs to urban water supply, and USD 0.01 million to rural.

The water supply sector incurred most of the damage, with dantageural sanitation
being negligibleFor water supply utilities, the estimation of damage was relatively simple
to ascertain. It was based on the observations of and the reporting by the utilities on the
level of damageFor rural water supply, howeverarious assumptions based on field
observations were required (e.g., the cracked or damaged well platforms). In addition, the
level of damage was weighted for different provinces according to the severity of the
reported damages.

Damage to urban sanitatiofwaste water and solid waste) was not assessed in detail by the
assessment team. However, it was reported that Siem Reap (148,000 citizens) was the only
major urban area (more than 40,000 inhabitants) affected by Typhoon Ketsana. Several
areas were compkely flooded for up to one week, with roads blocked and municipal
services disrupted. The brown water was mixed with the flood and was likely to have
impacted people downstream who use the river water for all domestic needs.

The substantial portion of thé @ LIK2 2y Qa A YLI OG 2y GKS 4 SN 2
was the indirect economic loss to water supply. It is estimated that the economic loss in the

water supply and sanitation sector totaled USD 0.39 million, of which USD 0.06 million was

a loss in rgenue for the water supply utilities, and USD 0.33 million was the loss for
cleaning and disinfecting contaminated wells.

To date, however, none of the contaminated wells have been cleaned and disinfected.
People have continued to use the water in the wdbr drinking purposes despite the poor
guality. The estimation of economic loss in the water supply sector was mainly made based
on the reported revenue by utilities (for piped water supply system), and the estimated cost
for cleaning and disinfecting We including other related costs (e.g., rural water supply).

As for rural sanitation, although the data on affected latrines in rural communities was also
reported bythe PDRD, thergvas no concrete evidence showing damage to the physical
assets of rurakanitation facilities. The only observation that was made was that some
latrines were flooded during the typhoon, which caused disruption to latrine operations.
The assessment team therefore concluded that the physical damage and economic loss in
rural santation due to Typhoon Ketsana was minimal or negligible.
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The results of the assessment show that the overall impact of Typhoon Ketsana on WSS was
relatively contained in strict economic terms. The impact of Typhoon Ketsana, in
O2YLJ NR azy G snual #o8ding iy theNd¢sedsed/aflected areas and the natural
resilience that rural population tends to have to this kind of disasters is reflected in the
assessment figures

From the rural water supply and sanitation (WSS) perspective, the provincesvérat
affected most severely are Kampong Thom, Siem Reap, and Kratie. Tiadfdeted
provinceswere Battambang, MonduKiri, Pailin, and Kep. From the urban WSS perspective,
the provinces affected most severeliere Kampong Thom, Siem Reap, and KampdragnC
while Ratanak KiriStung Treng, Kratie, and Prédihear were the least affected.

Table9: Damage and Loss in Water and Sanitation Sector (USD million)

Disaster Effects Ownership
SubSector Component
Damage Loss Total Public Private
Urban Water Supply 0.05 0.06 0.11 0.10 0.01
Rural Water 0.01 0.33 0.34 0.34 -
Rural Sanitation - - - - -
Total 0.06 0.39 0.46 0.44 0.01

Source: PDNA Team Elaborat{@009).
Recovery Framework for Water Supply and Sanitation

The Recovery Sttegy for Water Supply and Sanitation (WSS) in the affected areas is based
on strategic considerations linked with the national development objectives for Cambodia,
for example the National Strategy for Rural Water Supply and Sanitation. The construction
design standards of WSS facilities and other response mechanisms require urgent attention
(e.g., disaster preparedness building (eake 4 e o’ *
warning and response mechanism) at RS
governmental levels).

The longterm recovery program andhe
reconstruction needsadr urban water supply
systems do not take into account future
expansion of supply. At this sta,g
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consideration has been given to more robust intake structures (e.g., taking into
consideration climate changgfects).

Actions and their resulting outputs fadhe WSS recovery should focus on the following
activities:

Medium Term (2 years)

w Damage to urban water supply should be repaired to ensure that customers
continue to have access to safe water;

w All contaminated wells need to be cleaned up as soonaasiple. Priority should be
given to hanedug wells as they are more likely to be contaminated than tube wells;
and

w Severely affected areas should be given priority: Kampong Thom, Kratie, Siem Reap,
and Kampong Cham.

Long Term (5 years)

w Quality recongtuction needs to be in place for all piped water systems to minimize
future damage by disaster;

w Major structural damages to the rural water supply need to be repaired;

w Rural water supply system (mainly wells) needs to be improved to prevent, as much
aspossible, floodwater entering the water source;

w New construction of the water supply system needs to be of quality, including
systems built by communities;

w Sanitation and hygiene promotion needs to be in place in the affected communities
to make peop understand possible fecal contamination of the water source due to
flooded toilets or open defecation;

w A new latrine design should be available at low cost in the floohe areas to
reduce the risk of fecal contamination in floodwadeand

w Provingal governments such as the PDRD should have the capacity to cope with
disasters andshould be equipped with equipment that would allow them to clean
contaminated watein the immediate aftermath of a disaster
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Table10: Recoveryand Reconstruction Needs Assessment
In Water and Sanitation Sector (USDmillion)

SubSector Medium Term LongTerm
Urban Water Supply System 0.15 1.25
Rural Water Supply 0.35 1.25
Rural Sanitation - 1.50
Preparedness Program and Capacity Building - 0.25
Total 0.5 4.25

Source: PDNA Team Elaboration (2009).

The longterm recovery outcomes of the project are directly related to the
recommendations made in the Capacity and Recovery Consideration Sections.

The Monitoring and Evaluation indicators/benchrik&ir are to be developed (e.g.,
improvement of water points, hygiene education sessions, health improvement indicators,
and effectiveness of preparedness program) for all stages of implementation activities.

2.3.3 Water Management and Irrigation
Introduction

The importance of water in the economic development of Cambodia is clearly indicated by
the contribution of agriculture to the national gross domestic product (GDP). In 2004,
agriculture contributed 32.9 percent to the total GDP at current prices. Therveactor is

also important to the social development of the country, as about 82 percent of the
Cambodian population (2005 figure) lives in rural areas and most of them depend on
agriculture. Consequently, the Royal Government of Cambodia (RGC) empleffstrerst
water resources management, especially irrigation and agricultural development, which are
core strategies for reducing rural poverty and enhancing food secutity two
development problems that rank higher in the national development agendapizethe
impressive economic performance of the past five years, poverty levels in Cambodia are still
high (about 34.7 percent of the population in 2004), particularly in rural areas, which
account for 90 percent of the poor.
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Management of the water sectds still in an early stage of development: Sector and sub
sector performance indicators have not yet been established for monitoring and evaluating,
particularly in the irrigation. The National Strategic Development Plan ZI® (NSDP)

and the Asian DBSt 2 LIYSYy G . Fy1 Q& [/ 2dzy G NBc20@9ihsdei S3 &
established broad performance indicators applicable to the water sector, including: (i) areas
under irrigation, (i) economic losses from floods and droughts, (iii) sustainability of
irrigation shemes, (iv) progress in the development of policy and an institutional
framework, and (v) progress in the development of an information management system.

Disaster Impact on Water Management and Irrigation

Water management and irrigation systems in 11\pnzes were reported to be affected by
Typhoon Ketsana in late September. The level of impact was not the same throughout the
affected provinces. The reports from MoWRAM show that Kampong Thom and Kampong
Cham were the most severely affected provinces,leviie level of impact varied from
slight to moderate in other provinces.

Most of the information required for estimating damage and loss in the water management
and irrigation sector was provided by the Provincial Department of Water Resources and
Meteorology (PDoWRAM).

Water Management

According to Kampong Cham PDoWRAM damage reports, two flood protection dikes were
affected by Typhoon KetsanBrior tothe typhoon, the Tomnu@hmakKoulDike protected

the Kampong Cham Town area from high water kel the Mekong River. Typhoon
Ketsana affected this dike causing 170 meters of weakened slopes to slide into the Mekong
River.The TomnupPhdav ChunbDike protected the rural residents in six communes and

3,319 hectares of wet season rice fields in Kampong Gh&® A y OS FTNBY (GKS a
waters. According to the site visit, the extent of damage varied widely, ranging from
insignificant to significant erosion of bank slopes and the presence of big rate holes in the
middle of the dike.

N>

Irrigation

According toPDoWRAMs damage report, up to 75 irrigation systems in four provinces were
hit by Typhoon Ketsana. The extent of damage ddnem moderate to heavy. Most of the
structures were not damaged, often only the stone pitching for the protection of the canal
bed downstream of the structure were swept away by the Rigdocity water flow. In other
cases, the stone masonry protecting canal bank slopes crumbled under the erosion of the
downstream bank slopéelhree irrigation systems in Kampong Thom Province wesiged
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between November 15 and 19, 2009)amely: Tomnup 30 Kanha, TomnBpluos, and
DounPovCanals. They were all repaired by Kampong Thom PDoWRAM.

Effects

The direct damage cost to water management and irrigation was estimated at USD 2.779
million. Indrect loss, which involves farm water use (only dry season rice) and selling fish
from the reservoir, vasestimated at USD 0.013 million. Total damage and loss thus reached

USD 2.792 million. A detailed estimate for each province is shown in Tablds 11

Table 11: Summary of Damage and Loss in Water
Management and Irrigation Sector (USD million)

ltem Total Damage Direct Damage Indirect Damage
Total 2.792 2.779 0.013
Water Management 1.100 1.100
Irrigation 1.692 1.679 0.013

Souce: PDNA Teailaboration 2009).

RecoveryFramework for Water Management and Irrigation

Actions for the water management and irrigation recovery should focus on the following
activities:

Short Term (6 months)

w Repair the most damaged water managemand irrigation schemes to ensure that
they can protect the urban and rural residents, and that the farmers can continue to
get water for the rice fields, with priority to the most damaged areas (e.g., Kampong
Thom and Kampong Cham Provinces).

Medium Term 2 years)

w Rehabilitate and upgrade all affected water management and irrigation schemes,
and improe and strengthen the reservoir/storage area capacity; and

w Develop a water management strategy to reduce flooding and droughts.

Long Term (5 years)
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w Qualty reconstruction needs to be in place for all headwork, distribution systems,
and drainage systems to minimize future damages by a disaster;

w New construction needs to ensure good standards; and

w Provincial Departments of Water Resources and Meteorostguld reinforce their
capacity to cope with disasterm (particularthe newly establishedepartments.

Table12: Recovery and Reconstruction Needs Assessment
For Water Management and IrrigatioUSD million)

SubSector Short erm Medium Term Long Term
Water Management 1.100 1.500
Irrigation 1.690 1.692 1.500
Capacity Building 0.500
Total 1.690 2.792 3.500

Source: PDNA Teagtaboration 2009).
2.3.4 Energy

Introduction

Cambodia has one of the lowest electrificationteisa in Asia with 17.2 percent of its
population of 13.4 milliol connected to a power supply. Most of the electrification is
concentrated in Phnom Penh and a few cities, while outside the provincial fqwomger
supply is rare and meager. Only about 6 patcof rural households have access to
electricity, and another 3 percent own some type of individual pegemerating unit.
About 91 percent of rural households in Cambodia do not have access to electricity.

Electricity power consumption per capita in bwas about 88 kWh per year, the lowest
in the region.The four neighboring countries have a higher consumption rateiland
(1,984.3 kWh), Vietnam (597.7 kwWh), Lao PDR (254 kWh), and even Myanmar (92 kWh). In

" Provisional figures of 2008 census.

8 \World Bank Data Finder. International Energy Agency, Energy Statistics and Balance®©&Q¥o&ountries
and Energy Statistics of OECD Countries.
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contrast, electricity tariffs are among theghest in the world, ranging from US cents 9 to 23
per kWh in Phnom Penh to US cent€@8D 1 per kWh in rural areas. There is no national
grid, and towns are supplied by isolated systeffable13 shows the/ | Y 0 2 Rdtalle@ &
capacity and the energy supplied in 2008.

Tablel13: Electricity Sector at a Glance

Description 2008 %
Energy Capacity (MW) 384.60 22.33
Energy Generated (GWh) 1,484.1 80
Energy Imported from Thailand (GWh) 274.1 15
Energy Impded from Vietnam (GWh) 100.1 5
Total Energy Available (GWh) 1,858.4 100
Overall Loss (%) 10.44°
Energy Sold to Last Consumer (GWh) 1,664.4
Number of Registered Consumers 487,426

Note: *Overall losses of 10.4 percent are lower than expectedCimbodia due mainly to a short volume of
HV and MV transmission, as most of the energy is generated and used in the Phnom Penh area. Technical
losses in rural areas are estimated at 30 percent.

Source: Report on the Power Sector of Cambodia, EAC (2009).

As this overview shows, electricity a hascensector in Cambodia. In particular, across the
eight provinces affected by Typhoon Ketsana, namely Kampong Cham, Kampong Thom,
Siem Reap, KratiRatanak Kiri Stung Treng, Odddvieanchey and PreahVihear, tre

9 Overall lossesf 10.4 percent are lower than expected for Cambodia due mainly to a short volume of HV
and MV transmission, as most of the energy is generated and used in the Phnom Penh area. Technical losses in
rural areas are estimated in a 30 percent.
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capacity installed and energy sold to consumers account only for 11 percent of the national
total.

Table14: Description of Electricity Sector in Affected Provinces

Province Number of | Number of Installed Energy Energy Energy Sold
Consumers | Licensees Capady Imported Generated [to Consumers
MW GWh GWh GWh
Kampong Cham 31,577 25 18.6 27.6 24.5 44.8
Kampong Thom 9,013 9 3.2 0.0 4.6 3.6
Kratie 6,418 5 2.1 1.9 4.4 5.0
PreahVihear 2,699 4 1.7 0.0 1.4 1.1
Ratanak Kiri 2,667 2 2.0 0.0 5.8 5.0
Siem Reap 23,289 15 12.0 0.0 1.4 117.6
Stung Treng 2,423 2 1.7 0.0 3.5 3.1
OddarMeanchey 3,387 3 0.7 105 0.5 105
Affected Provinces 81,473 65 42.0 190.6 46.0 40.0
Subtotal
Affected Provincesv. 17% 27% 11% 11% 3% 11%
Country
Country Taal 487,426 236 384.6 1,664.4 1,484.1 374.3

Source: Report on the Power Sector of Cambodia, EAC (2009).

Following the baseline conditions shown in the table above, more than a quarter of the
total number of licensees (27 percent) supply energy to onlpdrtent of the registered
customers who live in the affected provincagpresentingonly 11 percent of the total
energy consumption. Frofable14it could be inferred that the size of the licensed grids
operated in the affected mvinces is smaller than in the rest of the country. This is not
totally true. In reality, the size of the grids in rural and provincial areas are similar in size,
while the grid for the greater metropolitan area of the capital accounts for half of the
consumers in the country, and about 70 percent of the installed capacity and the energy
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consumed. The baseline status of the electrical infrastructure in the affected provinces is
shown in detail in Annex 1.

Disaster Impact on Energy

The impact of the Ketsandisaster on the electricity sector is considered as very low.
Following the results obtained during the field survey, only 8.6 percent of the consumers
were affected with some cut of supply, while the impact on electricity suppliers was
estimated at justUSD 32,070. Given the low rate of electrification, averaging 9.6 percent in
these eight provinces, only a 0.8 percent of their population was affected by damages to
their power supplyTable 15summarizes the percentages of custarsieconsumption rates,

and total population impacted across the affected areas.

Tablel15: Impact of Disaster on Energy Sector in Affected Areas (%)

Number of  Capacity  Average Supply Electrification Population
Customers (KVA) (kwh/Day) Rae Affected

Affected v.Baseline 8.6 8.2 2.1 9.6 0.8

Source: Report on the Power Sector of Cambodia, EAC (2009).

The results show an almost negligible impact on infrastructure. The most affected facilities
had very weak resilience and failed tléw building standards. Only 10 electricity suppliers
reported some damage and/or loss with a total DaLA of about USD 32,000. Damage was
calculated using actual reconstruction costs incurred by the Rural Electrification Enterprises
(REEs). Those costs reecontrasted with the average respective market price in the
country. The general opinion of the suppliers that were interviewed was that Typhoon
Ketsana was not very different from other storms during the wet sea&bectricitédu
CambodgdEDC) did nateport officially any damage or loss.

Losses were calculated using average monthly consumption before Typhoon Ketsana, and
the tariff of each particular supplier (every licensee sets its own sales tariff). Another factor
considered was the Incremental &pating Costs after the disaster. For instance, in the case

of the damaged dam at the mictoydro plant, the supplier had to rent a diesel generator to
maintain supply, incurring very high operating costs. On the other hand, some suppliers
reduced their cets, because the damaged supply meant an overall reduction in the diesel
used and, therefore, in the usual operating costs.
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In the case of the assessment demand was considered as a constant, since no variation was
measured. The suppliers interviewed didt report any change on the client demand side.
Damage and loss are detailedirror! Reference source not found.

Table16: Damage and Loss in
Energy Sector

System Description

Capady (KVA) 3,479

Number of Customers 7,036

Damage to Assets

Generator/Power Plants 1 Micro
Hydro
Dam
Length of Lines (M) 2,240
Number of Poles (Wood) 49
Number of Meters 53
Number of Meter Boxes 20
Number of Transformers 1

Costs On Assets (USD)

Generator/Power Plants 10,000
Cost of Lines 2,500
Cost of Poles 1,478

Cost f Meters and Meter Boxqd 3,103
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Recovery Frameworfor Energy
Cost of Transformers 9,800

The electrical infrastructure, after only two month
has been restored to pr&etsanalevels. However, Total Cost of Damages (USD) 26,880
needs have been identifietbr better protecting the
rural communities againdtom a similar disaster, anq operation Losses
they are detailed below for the short, medium, arn
long term.

Estimated Revenue Losses 5,430
(USD)

Short Term (6 months)

@ Rapid restoration of power supply in th 'o@!/10C (USD) 240

affected areas. At the moment, the supply hs
been totally restored in the eight affecte( Total Losses (USD) 5190
provinces, with the exception of the
reconstruction of a 60 kVA mictoydro plant
dam presently using a rented diesel generat
to supplying energy. The owner will agsel all | Total Cost of Damages and | 32,070
costs of reconstruction; Losses (USD)

Source:Report on the Power Sector of

w Clarify responsibilities and accountabilitie Cambodia, EAC (2009).

among line ministriegdNCDM, MIME, and the

corresponding provincial departmentglectricity Authority of Cambodi&Ag and
Electricité du Cambodge EDC. The Disaster Risk Masragnt section could
undertake thstask; and

w Design an Energy Sector Post Disaster Action tan would be followed by
responsible agencies as well as public and private supp@ledshat would include
emergency procedures and post disaster recovetjoas.

Medium Term (2 years)

w Train REEs in technical standards and increase their awareness of risks and
vulnerabilities; and

wLyadAddziazylFf OFLI OAGe o6dzAf RAy3a FT2NJ alLa9
regard to the Energy Sector Posts@ster Action Plan, including workshops and

disaster drills, both at the national and province levels, and always in coordination
with NCDM.

Long Term (5 years)
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Given an estimategrowth indemand averaging 30 percent a year for the next five years,
sectorneeds are not directly related to the recovery from Typhoon Ketsana. The MIME with
support from international donors has developed a strategy to absorb the expected
demand with a reliable energy supply at a reasonable price. New investments in
transmissim, generation, and distribution wouldextirpate Cambodia from the least
electrified countries in Asia.

For the purpose of this report, lofigrm needs will only include those in direct relation to
disaster recovery, and not those pertaining to theneralpower sector development. It
must be remarked that although improved infrastructure is important, clear procedures and
a sound institutional organization are also critical. The sector needs to set up a sustainable
structure in the long run through strongstor management, transparent regulations, clear
procedures, wide channels of communications, and good coordination among the line
ministries: Only then will resilience increagad the sector better withstandlisasters. In
particular, the following needsave been identified:

w New regulations that integrate specific mandates of sector agencies into one single
National Protocol for Disaster Response;

w Awarenesgaising campaigns at the village level to inform rural consumers of the
vulnerabilities of thei electrical installation, appropriate ways of using electricity,
and instructions and actions to take in case of disaster; and

w Insurance system to protect private and public suppliers against natural disaster
impacts. This insurance scheme would be lyafinanced by the government and
donors through a special Post Disaster Recovery Fund. Technical assistance would be
needed to administrate this fund.

Some of the aboweentioned needs like institutional capacity building, an insurance

system, and new DRMegulations, could be developed by the core Disaster Risk

Management section and so, implemented by the NCDM, with support from specific sector
agencies.

Tablel7: Cost of Estimated Needs Energy Secto(USD million)

Needs Cost
Short Term (66 Months)
RapidRestoration of The Supply in Affected Areas 50

Clarificationof Responsibilities among Agencies 100
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Design Energy Sector Post Disaster Action Plan 150

Subtotal 300

Medium Term (2 Years)

Trainingof REEs 350
Institutional Capacity Building 500
Subtotal 850

Long Term (5 Years)

Energy Sectioof National Protocol for Disaster Response 350
CommunicatiorCampaigns For EnerfRelated Disaster Awareness 500
PowerSupplier Insurance System against Natural Disasters 1,000
Subtotal 1,850
TOTAL 3,000

Source: Report on the Power Sector of Cambodia, EAC (August 2009).

In summary, the power sector needs USD 3 million in ayiae timeframe in order to be

better protected against natural disasters. Most of the investts relate to institutional

low capacity, poor coordination, and lack of incentives, procedued regulations About

I GKANR 2F (GUKS SadAYFrdiSR 0O2ali ¢2dz R I RRNBaa
to increase resilience against similar ditsas.

2.4 Social Sectors

2.4.1 Housing

Introduction

Figure4: Permanent, SemPermanent, and

37



Cambodia PDNA SECTIONI: SUMMARYOFASSESSMENAND SECTORAIREPORTS

In terms of Cambodian housing Temporary Residential Buildings, 2008 (%)
patterns,the snapsbt of the housing

sector before Typhoon Ketsams the Percentage of Permanent Semi permanent and Temporary
following: (i) only 57 percent of the o

residential and partly residential - _EZ_

buildings were permanent; (ii) about | | amroarmeront]

Clemporary

25 percent were serqpermanent; and
(i) 18.5 percent were temporary. In
rural areas, nedy half of the

Percentage [%)

structures were either temporary or © 1 18 -
semipermanent® i e
The tenure status of

dwellings/householdsindicates that

the vast majority of houses are

occupied (96.2 percent), while rented Source: General Population Census 2008
houses represent 0.4 percent, rent

free houses 0.34 percentand others just 0.03 percent. In the affected areas, the
percentages are similar.

Assets owned by Cambodian households in the affected versus unaffected areas provide an
indication of the economic situation. A television is owned by about 58 percent of
households, while in the Ketsaradfected areas the figure is 47 percent. A motorcycle is
owned by about 37 percent of households, whereas in the affected areas it is 33 percent.
Only 4.08 percent own cars/vans at the national level, and a Med8 percentn the
affected areas. A hand tractor is owned by about 3.11 percent optmilationand only

0.04 percent by those affected by the typhoon. Finally, a personal computer is owned only
by about 3 percent of the general population, bntthe affected area# is an insignificant

0.01 percent. The information of househedtvned assets in the affected areas is shown in

% General Populion Census 2008.
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Table18 below?*

%! General Population Census 2008.
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Table18: Household Assets in the Affected Areas

Household Assets

No. of No. of

Provinces HHs people
Radio| TV [Phone| Cell [Computer [Bicycle |Motorcycle | Car/ |Boat Big Hand
Phone Van Tract. Tract.
,E\‘Aameag 144,65 677,874 53,920 85,322 2,136| 77,015 | 3,695 (113,983 62,139 | 7,110 [7,907| 1,467 | 18,530
eanchey

Battambang 209,703 1,0%5,174 89,678124,828| 3,202| 110,707| 6,519 |151,745 100,929 | 10,406 10,774 2,785 | 19,365

éﬁ’;ﬂong 368,114 1,679,994 147,81]222,162| 4,355| 149,592 6,352 (360,703 175,405 |13,557 /20,400, 1,703 | 10,112
('éi;”rf’;:g 100,801 472,341 43,872/52,912|1,103| 32,127 | 1,562 | 92,126 35,481 | 2,575 [23,647| 231 3,204
_'?ﬁ;"rgong 133,874 631,409 55,159 60,602 | 1,367| 42,896 | 2,309 |131,54§ 50,325 | 3,619 [15,878) 658 2,798
Kampot 129,646 585,850 53,935 58,269 | 1,028| 45,160 | 2,023 (128,127 44,906 | 2,983 [2,463| 169 1,705
Kratie 65,329 319217| 26,983 29,509 | 779 | 25,783 | 1,195 |44,283| 27,617 | 2,399 |6,500( 219 903
Mondul Kiri 12,270 61,107 4,351| 3,557 | 140 | 5,712 243 4251 | 7,932 690 | 160 33 586

PreahVihear 33,118 171,139 13,794 6,646 | 187 [ 9,308 553 19,060| 13,037 807 |1,008( 108 4,119

Ratanak Kiri 27485 150,464 9,017| 8,110 | 314 | 12,293 639 13,603| 18,084 1,526 (1,644 99 633

Siem Reap 179,754 896,443 71,017/112,831| 2,722| 105,247 7,550 |174,077] 101,015 |[11,391|11,403( 448 4,465

P_reah 44,654 221,394 13,794 6,646 | 187 9,308 553 19,060 13,037 807 |1,008 108 4,119
Sihanouk
Stung Treng 20,922 111,671 11,192 5,850 | 293 | 9,492 572 14,179| 8,524 862 |5,688 91 523
Oddar 38,3994 185,819 13,115 13,255| 525 | 14,153 625 24,705 14,887 1,166 | 200 98 5,266
Meanchey

Source: Cambodia General Population Census 2008.

Disaster Impact orHousing

Dwellings were impacted in 14 different provinces and were first reported in early October
2009. The level of impact, however, was not the same across the affected provinces. Four
provinces, namely Kampong Thom, Praéihear, Ratanak Kiriand Krée, were severely
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affected, while the level varied from slight to moderate in the other provinéetotal of
10,776 affected houses, of which 218 were fully destroyed, were reported by the local
authorities. Detalls of affected houses by province arenghon Tablel19 below.

Table19: Number of Houses Affected, by Province

Affected Provinces Fully Destroyed Partially Destroyed Total Number Affected
Kampong Thom 109 2,906 3,015
Siem Reap 60 - 60
PreahVhear 1 2,745 2,745
OddaMeanchey 3 - 3
Ratanak Kiri 13 778 791
Kampong Cham 6 - 6
Kratie 13 2,984 2,997
BanteayMeanchey 10 - 10
Battambang - 1,146 1,146
Kampot 3 3
Total 218 10,559 10,776

Source: Field Assessment and National Committe®ifgaister Management reports.
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Strong winds, flashfloodsand aftermath
effects caused damage to structures,”
buildings, and household assets, anc
disrupted economic actiwtin the affected
areas. In general, the incomes of the
affected households usually experienced
big cut in the months following the
disaster, as dwellers were occupied by the
construction oftemporary shelter and the
restoration of community livelihoods. The
affected household income loss is
estimated at USD 3,294,398.

Damage to household assetes g_enerally One of the fully destroyed houses in Kampong Th
not counted or reported at either the province. Photo taken by Assessment Team on visi
national or local levels. The assessment ahe affected areas, November 28, 2009.

damage to household assetsas calculated based on samples/interviews with household
heads made in both the most severely affected areas (e.g., Sandan District in Kampong
Thom Province) and the least affected areas (e.g., some districts in Siem Reap Privgice

not as straightforward as the structural damage assessment. After the interviews and
sampleswere conducted, the team established replacement costs for both structures and
assets, and made some assumptions based on field observations. In adifiedeyel of
damage was weighted for different provinces according to the severity of the reported
damage.Total damage to household and structure assets and to the associated losses in
each province is shown in thieable20 below.

Table20: Damage and Loss in Housing, by Province (USD)

Affected Provinces Damage Loss Total Effects
Damage to Damage to Amount Amount
Structure Assets/Stock
Kampong Thom 3,913,434 483,140 921,734 5,318,308
Siem Reap 340,200 42,000 18,343 400,543
PreahVihear 3,118,500 385,000 839,191 4,342,691
OddarMeanchey 17,010 2,100 917 20,027
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Ratanak Kiri 1,397,088 118,020 241,822 1,756,930
Kampong Cham 34,020 4,200 1,834 40,054
Kratie 3,457,566 426,860 916,231 4,800,657
BanteayMeanchey 56,700 7,000 3,057 66,757
Battambang 1,299,564 160,440 350,351 1,810,355
Kampot 17,010 2,100 917 20,027
Total 13,651,092 1,630,860 3,294,398 18,576,350

Source: PDNA Team Elaboration (2009).

The total damage to the housing sector caused by dgphHKetsanas USD 15,281,952, of
which USD 13,651,092 represents the damaged structures and USD 1,630,860 the assets.

Similaty to water supply and sanitation, women and children were the most affebtethe
impact on housingn the communities where t typhoon hit. Damage to houses and
household assets (e.gitchens) prompted many women to construct temporary shelters,
get clean water from secured sources that were generally distant from their places, and
prepare food for their families. Many childrewho escaped the calamity appeared on
casualty lists; most lthno school to attend; and playing and swimming in the floodwaters
increased theirrisk of immediate and
longterm water-borne diseases.

The total economic losses accounted in
the housing sectolare USD 3,294,398.
This number represents the loss of
income of the affected households in
terms of the opportunity cost of
spending time to rehabilitae and
reconstruct rather than earn income
through regular activities. Losses
associated with incomeaming
opportunities based on household
assets were not estimated as the more formal inceeaening opportunities were
estimated in the Industry and Commerce Assessment, and the necessary level of detailed
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information on damaged assets used for informal emoit activities is not available in
Cambodia.

To date, only a few fully destroyed houses have been reconstructed, but most of the slightly
damaged houses have been repaired. To rehabilitate their houses, many owners had access
to housing credits from theotal commercial banks (which are traditionally #aslerse and
charge high interest rates) or they took loans from friends and relatives.

Recovery Framework for Housing

The recovery strategy for the housing sector is based on the generic recovery
consideraions mostly linked with the development of national policy and sestoategies.
The design of disasteesilient standards for design and construction shoulckreeurgent
attention. Priority actions for recovery should focus on the following actisitie

Short Term (6 months)

w Fix the damaged homes/structures and rebuild the core structures of fully destroyed
homes/structures; and

w Providetemporary shelter and basic support.
Medium Term (2 years)

w Completdy reconstruct fully destroyed houses;

w Conduct a design standards review/compliance; and

w Raise community awareness by conducting'saster Resilience and Climate
Change Adaptation” program.

Table21: Recovery and Reconstruction Needs Assessment for Housing, by Rre(ldSD)

Needs for Reconstruction Funding Required
Immediate 12,089,000
Fixing theDamage Partand Constructionof Core Parbf Structure 11,980,000
TemporaryShelterand Basic Support 109,000
Medium 2,087,800
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Reconstruct thd-ully Destroyed Houses 1,237,800
DesignStandard Review/Compliance 350,000
Community Awareness "Disaster Resilience and CC Adaptation” 500,000
TOTAL 14,176,800

Source: PDNA Team Elaboration (2009).
2.4.2 Health

Introduction

In the early 1990s, the Ministry of Health stdlta sector reform process and by 1996, it

had approved a Health Coverage Plan. This plan divides the country into 73 operational
districts within the 24 provinces. Each operational district covers a population between
100,000 and 200,000 and comprises 20-health centers and one referral hospital. Each
health center, therefore, covers a population of about 10,000. Health centers are expected
G2 RSEAGSNI I GYAYAYdzy LI O1F3S 2F | OGAGAGASA
promotional services pnaded both in the facility and through outreach. Community
participation is obtained throughvillage health support groups antiealth center
YFEYyF3SYSyid O2YYAUGGSSad wSTFSNNI K2aLAdl t a
I OG A Gwhile n&ianél institutes national hospitals, national programs, and training
institutions provide thirdlevel serviceBy the end of 2008, there were 8 national hospitals,

77 operational districts, 76 referral hospitals, 957 functional health centers, and 108 health
posts. The Mhistry of Health comprises three directorates at the national level: Health
Services, Finance and Administration, and Inspection.

The development of the Cambodian health system is guided by health strategic plan 2008
2015 (HSP2), which addresses the poldirection of the health needs and health
improvement of the population in the eight years to come. The impact of quality health
services would contribute to the loAgrm process of poverty reduction, enhancement of
the economy, and social development.natural disaster of significant magnitude could
impede or divert the delivery of such strategic health services.

¢tKS +A&dA2Y RS@St2LISR o6& (GKS 1 {tn Aad a2 Syk
sector for better health and welbleing of all Cambodiarespecially of the poor, women and
children, thereby contributing to poverty alleviation and seBid®2 y 2 YA O RS @St 2 LIYS
Ly GKS 1 SIHftdK {SOG2NE (GKS aAiaarzy 2F (KS aAy
entire health sector and to ensure aigportive environment for increased demand and
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equitable access to quality health services in order that all the peoples of Cambodia are able
to achieve the highest level of health and w@lS A ¥ 3 ® ¢

Figure5: Health System Organizen

Source:Ministry of Health, 2008

22 5econd Health Sector Strategic Plan 2@2085.
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