






 

 

 
 

 

 



 

 

 

 

 
 



 
Sangke River Embankments

Railway and Surrounding Wetland Settlements

Kampong Seima Irrigation System Canal



 



 

 

experiences on adaptation planning

 



 
 
 

Examples of
irrigation adaptation in Cambodia

Examples of flood management adaptation in
Cambodia

Examplesof Infrastructure adaptation in Cambodia

 

 

 
 

 

 

 



 
 

 

 
 

 

 

 
 
 

Climate Change Adaptation in Battambang City based on the experiencesfrom GIZ
funded urban development project in Battambang city

 

 

 

 



 

 

 

 

 

 

 



 



 

 

 

 

 



Impact (I) Exposure (E) Sensitivity (S)
Vulnerability (V) Impact Adaptive Capacity (AC)

 

Exposure

Sensitivity

Impacts

Adaptive Capacity

Adaptation



 



 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

− 
− 
− 
− 
− 
− 
− 
− 
− 
− 
− 
− 

 

 

 
 

 
 



 

 

 

 
 



 

 

 

 

 
 

 

 
 

 

 

 

 

 

 
 

 

 

 
 

 

 
 
 



 
 

 

 

 



 

Opening speech for the training on VA and APunder
SPCRby H.E. Prof. Dr. Sabo Ojano

on 18 November 2015
H.E. Pon Saroeun, Under Secretary of State, MoE(left)

H.E. Prof. Dr. Sabo Ojano, Secretary of State, MoE
(middle)

H.E. Sok Kong, Deputy Provincial Governor,
Battambang (right)

Site description and issuesof riverbankssituated
along Sang Ker River in Battambang city Participants from SPCRAdaptation Working Group

and Battambang Climate Change Core Group

Group Photo of Participants



Group visited illegal settlement on canal Group visited Kampong Seima canal to collect
baseline information

Group Exercise to discussabout overall situation
around the canal

Participant presented their finding from field



ParticipantsSPCRAdaptation Working Group looked
at photosof field visit in Prey Veng, Kampong Thom

and Battambang

Participantsare watching video on
“Bringing Na ure Back”

Mr. Ou Chanthearith, Program Manager wrapped up
this3-day training

Mr. Ou Chanthearith, Program Manager (left)

H.E. Sem Saroeun, Director General, MoE(middle)

Dr. Peter John, Team Leader (right)

During closing training



 

Session 1: Opening and Introduction

Session 2: Battambang city Adaptation case studies

12:00 – 13:30 Lunch Break
Session 3: Baseline field visit

18:00 - 20:00 Welcome dinner To be announced



Day 2 - 19 November 2015

Sessions4: Baseline assessment working group

Sessions5: Vulnerability Assessment

Lunch break

Sessions6: Introduction Adaptation planning



Day 3 - 20 November 2015

Sessions7: Adaptation Planning – Cambodian experiences

–

–

–

–

–

Panel Discussion
Coffee Break

12:30 -14:00 Lunch Break

Coffee Break

Sessions8: Identifying adaption demonstration projects



 



 

–

 

 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 
 
 
 
 

 
 
 

 



 

 
 

 

 

 
 

 

 
 

 

 

 

 
 
 

 
 
 

 
 
 
 



 
 
 

–

–

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 



 

 

 
 
 
 
 
 

 

 
 
 
 



 

 

 
 
 
 
 
 
 
 
 

 

 
 
 

 
 

 



 
 
 
 

 

  

 

 

 
 
 

 

 

 

 

 



 

 

 

 

 
 
 

 
 
 

 

 
 

 

 

 

 

  
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

  



 
 

  
 

 

 

 

 

  

  

 

 

 

 

 

 





Ƴ ɳ : Ƴ ɳ ɹ :

ɸ (

)

ɸ
ȳ ( )

ȳ

( )

ȳ

( )

ɸ ɴ ǁ Ǉ ɸ

ɸ ɳ ɸ ǁ

ǔ ƺ ɳ ƹ ɸ Ǉ ɸ ǔ

Ǉ ɸ ƺ ɸǍ ǁ ǔ

Ƴ ɴ Ǎɻ ɳ ɳ ɹ ɸ

ƺ ɸȸ ȳ ǔ ɳ Ǉ

ɴ Ǖ ɳ ɸɳ Ǉ

( )

ȳ

( )



Ǌ Ǎɸ
ȳ ( )

ȳ

( )

ȳ

( )

ȳ ɸǁ ɸ ɹɳ

( )

ȳ

( )

ɴ ǒ

ɴ

(
)

ɸ

ɴ
ȳ ( )

ȳ

( )

ȳ

( )

ɸ ɴ ɳ ɳǕ Ǉ ɸ ǒ

( )

ȳ

( )

ɴ ǒ

(
)

ɸ ɳ

ȳ ( )
ȳ

( )

ȳ

( )

ɸǍ ǂ Ǉ

L ( Ƶ

Ƴ )

( )

ȳ

( )

ɴ Ǉ ǔ ɸ ɳ ȳ ( ) ȳ ȳ ɳ Ǉ ǔ Ƴ ɴ Ǎɻ Ǉ ɸ ȳ



ɳ ɳ (

)

( ) ( ) L ( Ƶ Ƴ ) ( ) ( )

ɴ ȳ ɸ

(

)

ɸ ɳ

ȳ ( )
ȳ

( )

ȳ

( )

ɸ ǔ ƺ Ʒ Ǉ ɸ

( )

ȳ

( )

ɴ ɸ

ɳ

(
)

ɸ ɳ

ȳ ( )
ȳ

( )

ȳ

( )

Ǉ ɸ ƺ ɳ ɸɳ ɹ ǔ

ǋ ɳ ǅ ƴ ɸ
( )

ȳ

( )

Ǌ Ǎɸ
ȳ ( )

ȳ

( )

ȳ

( )

Ƶ Ǖ ɳ ɸȳ ɹƴ ɳǒ ɸǁ ɸ

( )

ȳ

( )

ɴ ɳ Ǉ ɸ

( . , ɸɳ

ɸ ɳ
ȳ ( )

ȳ

( )

ȳ

( )

ǁ Ǉ ɸǍ ȳ

( )

ȳ

( )



ƽ , ɸ  )

Ǌ Ǎɸ
ȳ ( )

ȳ

( )

ȳ

( )

Ƶ Ǖ ɳ ɸȳ ɹƴ ɳǒ ɸǁ ɸ

( )

ȳ

( )

Ƴ ɳ : Ƴ ɳ ɹ

( )

ǂ ɸǍ ɸɴ

( )
Ǌ

Ǌ

ɻɹ 

Ƴ ɻɹ  

( )

Ǌ
ɸ

Ǌ
Ʒ ɳ
Ƶ
ɹ

ɸ

( ) h

 

 
 



 
 
 
 
 
 

ɴ ǒ

ǔ ȥ

flood  

 
 



(
s)  

Drought (Ǎɸ )  

ɴ ǒ

(
)

 

 
 



 

ɴ Ǉ ǔ

ɳ ɳ (

)

 
 
 

ɴ ȳ ɸ

(

)

 

 

 
 



ɴ ɸ ǋ

(
)

Drought  

ɴ ɳ Ǉ ɸ

( . , ɸɳ

ƽ , ɸ  )

 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 
 

 
 
 

 

 

 

 



 

 

 
 
 
 

 
    
 
 

 



 

 

 
 
 

 

 

  

  
     

  
 
 

 

  

 



  
 

 

 

  
 
 













ǂ ɸǍ ɸɴ ɻɹ  ɳ / ǅ Ƴ ɸ

ɸ ɸ  ɸ ɴ ǁ Ǉ ɸ

(

 ɸ ɳ ɸ

ǁ ǔ ƺ ɳ Ǎ ƹ ɸ Ǉ

ɸ ǔ ǔ Ƴ ɴ Ǎɻ

ɳ ɸ ƺ ɸȸ ȳ

ǔ ɳ Ǉ ɴ Ǖ ɳ

ɸɳ Ǉ ( flooding by storm water and

wastewater from the city cause floods

every year and erode the canal bank;

sedimentation made canal become

shallower; polluted water cause illness

disease; top of the canal become smaller

cause inaccessible)

1. ɸ ɳǕ Ǉ

( Study and prepare a proper master plan for water catchment

and drainage system)

2. ɳ ɴ Ƴ Ƴ ɳ Ǉ ( Land use planning)

3. Ƴ ɸǍ ɸ ( Solid waste and wastewater

management and treatment)

4. ɳ ɸ ǋ Ƴ ɸɳ Ǖ ɳ ǂ ɹ Ǖ Ƶ  

( Promote to have septic tank at all houses, business

buildings)

5. ɳ ɸ ǋ Ȝ ( Promote to have rain garden)

6. ɳ Ȝ Ƴ  ɸ ( Use rock-filled gabions for protecting the

riverbank)

7. ǒ ǔ ɳ ɸ ɸ ɳǕ ȳ ( Rehabilitate the canal

system by dredging and elevate the bank higher)



ǂ ɸǍ ɸɴ ɻɹ  ɳ / ǅ Ƴ ɸ

Ǌ Ǎɸ ȳ ɸǁ ɸ ɹɳ ( Lack of

water, dust, impact on cropping, vegetation

growth)

8. Ƴ  ɳ ɳ ɳƽ ƽ ɸɳ ɳȜ ƽ ɸ ɳ ɸ ( Protecting the

bank of the canal by grass, bamboo and rock-riprap)

9. Ƴ ǂ ɸ ɸɳ ( Resettlement)

10. ɳ Ƴ ɸ ( Awareness raising about

hygiene)

ɴ ǒ

ǔ ȥ

ɸ

ɴ

ɸ ɴ ɳ ɳǕ Ǉ ɸ

ǒ ( flood of Sangke River

erodes riverbank and sink the station

in some years)

1. ɳ Ȝ ɸƳ  ɸ ( Ʒ ɳ ɸǁ

ƺ Ǖ ɹǇ ) Use gabions to protect the bank ( it is easily

installed, cost effective, resilient to hydraulic forces, allow

vegetation grow)

2. ǒ ɴ Ƴ  ɸɳƽ Ȝ ɸ ( ɳ ɹǂ

ƴ ɳ ) Re-construct a floating pumping station and

protect the bank by gabions ( the same as 1. above)

3. ƽ ɸ ɳ ɸ ( Ʒ ɹ Ǖ Ƴ  

Ƴ Ǉ ɸǁ Ʒ ǋ ɳ )

Grow bamboo with rock-riprap ( Bamboo is easily grew and

resilient to water, slow down the water flow velocity and erosion

control, cost less and easily re-planting)

4. ɳ ɸɳ Build concrete retaining wall

ɴ

ǒ

ɸ ɳ ɸǍ ǂ Ǉ

( Solid waste come into the

canal with storm and wastewater and

1. ƽ ȳ Ƴ ɳ Replace new culvert with twine 1m

diameter

2. Ƴ  ȳ ɳƽ ɸ ɳ Protect the culverts with rock-

riprap and grass



ǂ ɸǍ ɸɴ ɻɹ  ɳ / ǅ Ƴ ɸ

clog the culvert, collapse the culverts)

ɴ Ǉ

ǔ

ɳ ɳ

ɸ ɳ ɳ Ǉ ǔ Ƴ ɴ Ǎɻ Ǉ ɸ

( Cause the canal shallower, ease

erosion)

1. ǒ ǔ Rehabilitate the canal

2. Ƴ  ɳ ɳ ɳƽ ƽ ɸɳ ɳȜ Protect the slope with grass

3. ɳ ɳ Ƴ ɻǔ ƽ ɸɳ Install box culvert at the

road way accessing to pagoda and install permeable block

paving with grass

ɴ ȳ

ɸ

ɸ ɳ ɸ ( Ǖ ɴȳ )

ǔ ƺ Ʒ Ǉ ɸ ( Flood

last long, the canal are earth made

that easily eroded)

1. ɳ ɸ ɸ ɳǕ ȳ ƺ ɸ ɸ ,

ɳ ɳ Elevate the canal bank about 0.5m higher than the flood

level and widening the slope bank

2. Ƴ  ɳ ɳ ɳƽ ƽ ɸɳ ɳȜ Protect the slope with grass

3. ǋ ɹ ɳƳ ɳ Lay

laterite toping the canal road for several years and pave

concrete later

Ǌ Ǎɸ Ǎ ƹ ɸ ( Lack of water every

years)

Not suggested

ɴ ɸ

ɳ

ɸ ɳ Ǉ ɸ ƺ ɳ ɸɳ ɹ

ǔ ǋ ɳ ǅ ƴ ɸ

1. ɸ ɳǕ Ǉ

Study and prepare a proper master plan for water catchment

and drainage system



ǂ ɸǍ ɸɴ ɻɹ  ɳ / ǅ Ƴ ɸ

( Battambang city becomes a

watershed to the canal system, it is

heavy rain-fall area)

2. ɴ ɸ ǋ ǒ Rehabilitate and improve the existing

systems

3. Ȝ ( Build rain garden)

Ǌ Ǎɸ Ƶ Ǖ ɳ ɸȳ ɹƴ ɳǒ

ɸǁ ɸ ( Not sufficient water

reservoir, lack of water for crops)

Not suggested

ɴ ɳ

Ǉ ɸ ( .

, ɸɳ

ƽ , ɸ

 )

ɸ ǁ Ǉ ɸǍ

ȳ ( flood, erosion, solid waste,

wastewater)

1. ɳ ɴ Ƴ Ƴ ɳ Ǉ Land use planning ( zoning,

Boundary)

2. ɸ ɳƽ ɸ ɳ ( ǂ ) Sedimentation

Pond to treat wastewater ( 4ha)

3. Ƴ ǂ ɸ ɸɳ Resettlement

4. ɳ ɸ ǋ Ƴ ɸɳ Ǖ ɳ ǂ ɹ Ǖ Ƶ  

( Promote to have septic tank at all houses, business

buildings)

5. ɳ Ƴ ɸ Awareness raising about

hygiene

Ǌ Ǎɸ Ƶ Ǖ ɳ ɸȳ ɹƴ ɳǒ

ɸǁ ɸ ( Not sufficient water

reservoir, lack of water for crops)

Not suggested



ǂ ɸǍ ɸɴ ɻɹ  ɳ / ǅ Ƴ ɸ

ɸ Flood
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