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Appendix I

Result of Farmers’ Socio Economic Survey
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Evaluation Survey Format (For farmer who did not fill baseline survey format)

I-1. Survey Format

| Serial No. | |

| Date:

| Enumerator:

1. Interviewee

Name: Age:

Contact;

Village/address:

District:

Province:

Name of FWUC:

Name of Cooperative:

2. Family members (those who live together in the same house)

No. 1 2 3

10

Male (M) /Female (B

Age

Household Head (please check)

Main Profession / School Type
(if a member is a student)

Engaged in Farming (FT: Full
Time / PT: Part time / No)

*If students are doing agriculture work, please describe it in ”Engaged in Farming”

3. Farming information
1) Landholding and farming area

5

Type 1. Own

2. Rent from others®

3. Total (1+2) Rent out to others

Area:
Rent

Axea size (ha)

Riel/season

ha ha

Riel/season

Irigation Scheme
Name (if utilized)

v

10

Evaluation Survey Format (For farmer

4. Assets for Agriculture

who did not fill baseline survey format)

Machine Number

Purchased year Price (Riel)

Diesel Pump

Electric Pump

Tractor

Harvester

Other (

Other (

5. Production Trend

Seasonl (1. Early Wet, 2. Wet, 3. Early Dry, 4. Dry, 5. Permanent)

Season2 (1. Eardy Wet, 2. Wet, 3. Early Dry, 4. Dry, 5. Permanent)

ImigationType: Gravity / SmallPump /  Sprinkler ImigationType:  Gravity / SmallPump /  Sprinkler
Year | MainCrop | Area Yield Food Damage Drought Year | MainCrop | Area Yield Food Damage | Drought
(ha) kg (ha) Damage (ha) (ha) kg (ha) Damage (ha)

2019 2019

2020 2020

2021 2021

2022 2022

2023 2023

Season3 (1. Early Wet, 2. Wet, 3. Early Dry, 4. Dry, 5. Permanent)

Season4 (1. Early Wet, 2. Wet, 3. Early Dry, 4. Dry, 5. Permanent)

ImigationType: Gravity / SmallPump /  Sprinkler ImigationType:  Gravity / SmallPump /  Sprinkler
Year | MainCrop | Area Yield Food Damage Drought Year | MainCrop | Area Yield Food Damage | Drought
(ha) kg (ha) Damage (ha) (ha) (kg) (ha) Damage (ha)

2019 2019

2020 2020

2021 2021

2022 2022

2023 2023

2/10
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6. Water Disaster

Evaluation Survey Format (For farmer who did not fill baseline survey format)

6.1 How often does water shortage happen?

Crop Season 1. Never 2. Seldom (1 in 5-10 years) 3. Sometimes (1 in 3-5 years) 4. Almost Every Year
Early Wet 1 2 3 4
Wet 1 2 3 4
Eady Dry 1 2 3 4
Dry 1 2 3 4
Permanent 1 2 3 4

6.2 How did you solve/mitigate the water shortage?

6.3 How often does flood occur?

Crop Season 1. Never 2. Seldom (1 in 5-10 years) 3. Sometimes (1 in 3-5 years) 4. Almost Every Year
Early Wet 1 2 3 4
Wet 1 2 3 4
Faly Dry 1 2 3 4
Dry 1 2 3 4
Permanent 1 2 3 4
6.4 How did you solve/mitigate the flood damage?
3/10
Evaluation Survey Format (For farmer who did not fill baseline survey format)
7. Irrigation Cost (Operation Cost/Season)
Season Area (ha) Canal/Pond Pump Operation Tuel ( ) riel/litter Lubricant ( ) riel/litter
Seasonl ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Canal water
1. Early Wet ( ) times/season ( ) Litter/time
2. Wet ( ) howrs/day/pump | ( ) litter/times | ( ) time/season
Pond water . . .
3. Early Dry ( ) times/season ( ) Litter/'time
4. Dry ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Groundwater
5. Permanent. ( ) times/season ( ) Litter/time
Season2 ( ) howrs/day/pump | ( ) litter/times | ( ) time/season
Canal water . . .
1. Early Wet ( ) times/season ( ) Litter/'time
2. Wet ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Pond water . . .
3. Eardy Dry ( ) times/season ( ) Litter/'time
4. Dry ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Groundwater
5. Permanent, ( ) times/season ( ) Litter/time
Season3 ( ) howrs/day/pump | ( ) litter/times | ( ) time/season
Canal water . . .
1. Early Wet ( ) times/season ( ) Litter/'time
2. Wet ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Pond water
3. Eary Dry ( ) times/season ( ) Litter/'time
4. Dry ( ) howrs/day/pump | ( ) litter/times | ( ) time/season
Groundwater
5. Permanent, ( ) times/season ( ) Litter/'time
Season4 ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Canal water . . .
1. Early Wet ( ) times/season ( ) Litter/'time
2. Wet ( ) hours/day/pump | ( ) litter/times | ( ) time/season
Pond water
3. Eary Dry ( ) times/season ( ) Litter/'time
4. Dry ( ) howrs/day/pump | ( ) litter/times | ( ) time/season
Groundwater . . .
5. Permanent, ( ) times/season ( ) Litter/time

4/10
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Evaluation Survey Format (For farmer who did not fill baseline survey format)

8. Income and Production Cost (Latest)

Season 1

(1. EadyWet / 2.Wet / 3. EadyDy / 4Dry / 5.Permanen)

1. Crop

1% Crop

2. Cultivated Area

3. Total
Production (kg)

3b. By-product

4. Average
selling price
(Riel/’kg)

4a. Main product

4b. By-product

5. Total Income (Riel)

6. Cost of Production (Total Riel)

6a. Land preparation (tractor)

7. Net Income (Riel)

5/10

Season 2

Evaluation Survey Format (For farmer who did not fill baseline survey format)

(1.EadlyWet / 2.Wet / 3.EadyDry / 4Dry / 5. Permanent)

1. Crop

1% Crop

2. Cultivated Area

3. Total
Production (kg)

3b. By-product

4. Average
selling price

(Riel/kg)

4a. Main product

4b. By-product

5. Total Income (Riel)

6. Cost of Production (Total Riel)

6a. Land preparation (tractor)

7. Net Income (Riel)

6/10
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Evaluation Survey Format (For farmer who did not fill baseline survey format)

Season 3

(1.FadlyWet / 2.Wet / 3. EadyDry / 4Dry / 5. Permanent)

1. Crop

1 Crop

7/10

Evaluation Survey Format (For farmer who did not fill baseline survey format)

(1.EadlyWet / 2.Wet / 3. EadyDry / 4Dry / 5. Permanent)

1% Crop

2. Cultivated Area |-~
2b. ha

3. Total 3a. Main product

Production (kg) | 3b. By-product |

4. Average 4a. Main product

selling price |-~

(Riel/kg) 4b. By-product

5. Total Income (Riel)

6. Cost of Production (Total Riel)

6a. Land preparation (tractor)

| 6b. Seedslseedlings

6 Ftilizess

6d Pesticids

C6e HiedLabor

 6f. Iigation (pump operation)

C6g Othes

7. Net Income (Riel)

Season 4

1. Crop

1a. Crop Name

1b. Veriety Name

lc Planfingmonth

' 1d Hawesting month
2a. mx m (m?)

2. Cultivated Avea |-~
2b. ha

3. Total 3a. Main product

Production(g) | 3b. By-product |

4. Average 4a. Main product

selling price ~ [---mmemm s memm e

(Riel/kg) 4b. By-product

5. Total Income (Riel)

6. Cost of Production (Total Riel)

7. Net Income (Riel)

810
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Evaluation Survey Format (For farmer who did not fill baseline survey format)

9. How to sell

(5) How to get market

(1) Crop (2) Form of produce (3) Who to sell (4) Individually/ Collectively information

(2) 1: Sack 2 Crate  3: Other (specify)

(3) 1: Middlemen in the village 2: Middlemen outside village ~ 3: Local wholesale market 4: Traders from Vietnam 5: Other (Specify)

(4) 1: Individually ~ 2: Collectively withrelatives ~ 3: Collectively with neighbor farmers ~ 4: Collectively as/with FWUC members ~ 5: Collectively (Specify)

(5) 1: Neighbors  2: Middlemen in the village 3 Middlemen outside village ~4: Traders from local wholesale market 5: Traders from Vietnam  6: Others (Specify)

10. Income except for Owned Agricultural Products

Type of Business Number of engaged people in the family Annual income (Riel)
[Reference]
1. Selling livestock/poultry products 2. Selling Fishes 3. Salary from permanent job 4. Wage from temporary on-farm job
5. Wage from temporary off-farm job 6. Private business (restaurant, 7. Remittance from family members | 8. Selling firewood/charcoal
transportation, trading, shop, etc)
9. Selling handcraft/ cottage industry products | 10. Selling forest vegetable/ crop | 11. Others (Specify)

9/10

Evaluation Survey Format (For farmer who did not fill baseline survey format)

11. Average Monthly Household Expenditure

Ttem Amount (Riel/month) Amount (Riel/year)
Food & Beverages Riel/month Riel/year
Clothing Riel/month Riel/year
Education Riel/month Riel/year
° Electricity Riel/month Riel/year
é Drinking Water & Clean Water Riel/month Riel/year
E Wastewater (Sewage) Treatment Riel/month Riel/year
Medical Care & Medicines Riel/month Riel/year
Others Riel/month Riel/year
Total Expenditure Riel/month Riel/year
10/10
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Appendix 11

1-1.

1-2.

Rainfall Data
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I11-1. Rainfall Data
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11-1-1. Ground Station Data in 4 Provinces

Takeo Province

Longitude:104° 48'E

Latitude: 11° 59'N
Monthly Rainfall in mm

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1996 30 0 0 117 149 65 196 66 213 277 175 27
1997 23 10 92 76 70 187 118 140 234 63 4
1998 0 0 73 96 48 138 177 211 192 211 44
1999 31 0 43 170 163 64 52 188 106 500 199 12
2000 21 0 40 87 74 146 82 171 199 410 139 178
2001 18 3 133 102 108 99 156 164 248 447 55 64
2002 0 0 0 35.8 222 113 126 184.5 120.5 138.5 350 261.7
2003 0 0 25.3 51.3 178.5 49 377.8 129.7 121.5 293.6 79.3 24.5
2004 0 0 52.5 35 241.3 138 67.5 112.8 160.4 206.3 133 0
2005 0 0 0 28.5 69.2 93.7 216.5 128.5 211 247 142.6 95.5
2006 0 0 0 164.5 156.5 164 104.2 218 289.5 150.5 14 4.5
2007 0 0 46 38 108 95.5 212 119.5 216 345 137.7 0
2008 21.5 35 0 145.5 119 219 70.6 183.6 269.6 208.9 257.6 141
2009 0 8.5 2.3 48.7 155.6 146.7 147.7 178.4 163.6 150 15.5 0
2010 9 0 1.5 55.5 86.5 303.8 139.7 203 172.5 374.5 179.4 44.8
2011 0 0 34.3 19.2 188.9 220.6 192.9 289.9 155.6 233.8 147.5 4
2012 12 19.5 104.1 30.2 151.4 149.7 138.6 140.5 299.8 212.8 109.7 10.5
2013 1.2 0 16.5 86.5 85.7 178.4 206.2 119.4 21 122.3 122.3 21
2014 0 0 6 151.5 212.7 137.3 99.4 38.5 94.2 379.4 0 0
2015 0 0 0 88.2 64 115 67.8 48 234.7 246.5 210 0
2016 0 0 0 2.2 155.3 217.7 132.5 58.8 271.5 305.5 100.5 84.5
2017 47.5 4.5 1.3 106.2 149.5 121.6 147.4 204.5 106.3 315 200 89
2018 91 0 60 17 192 180 162 107.1 316.5 335.5 62 18.4
2019 5.5 0 66.8 66 161.3 126.8 168.4 226 358 165.8 51.4 0
2020 0 0 5.32 22.95 29.72 109.51 142.04 208.87 309.83 250 139.94 37.94
2021 0 5.5 4 104 153 114 156.5 217.82 152 195 145 63.5
2022 30 21.5 83 98.2 2133 199.3 263.2 254.2 206.6 203.6 91.6 62
2023 67.5 4.1 0 18.5 141.6 196.2 187 106.8 253 282.3 115 3
Ave 13.8 3.3 26.2 734 139.3 138.6 154.9 155.8 200.7 265.1 130.2 46.2
Min 0.0 0.0 0.0 2.2 29.7 48.0 52.0 385 21.0 122.3 0.0 0.0
Max 91.0 23.0 133.0 170.0 241.3 303.8 377.8 289.9 358.0 500.0 350.0 261.7
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Banteay Meanchey Province
Monthly Rainfall in mm

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1996 - - - - - - - - - - - -
1997 - - - - - - - - - - - -
1998 - - - - - - - - - - - -
1999 - - - - - - - - - - - -
2000 - - - - - - - - - - - -
2001 - - - - - - - - - - - -
2002 0 5.9 16 67.1 148.7 201.8 171.7 235.3 251.1 113 9.2 10.2
2003 0 7.2 29.2 115.9 140.2 164.2 148.6 161.2 230 148.73 0 0
2004 9.7 5.2 0.5 128.7 109 269.4 172 155.6 160.3 121.5 0 0
2005 0 0 7.5 99.9 155.2 112.8 211.9 94.1 208.3 260.8 0 0
2006 0 0 0 93.8 109.2 394 329 171.6 180.8 183.5 0 2
2007 4 29.3 15.7 139.5 206.5 87.4 158.2 104.5 267.7 112.3 116.3 0
2008 0 0 0 60.3 273.4 99.7 102.4 107.1 367.6 223.1 111.3 0
2009 0 0 69.1 182.1 144.7 125.2 97.4 43.1 294.6 86 4.5 0
2010 9.7 13.5 25.7 67.9 71.3 122.6 96.8 207 228.5 255.6 9 0
2011 0 13 20.2 282.2 89.6 57.3 213.8 298.6 204 292.4 4.5 0
2012 24.3 15.5 80.6 112.3 172.7 76.3 92.9 105.1 452.5 137.8 48.5 0
2013 0.7 0 32.8 31.9 81.2 247.2 222.3 245 247.3 309.2 42 0
2014 0 0 19.7 59.6 113.9 75.2 97.3 43.7 71.3 84.8 0 0
2015 0 29.9 24.7 63.2 123.9 89.6 45.9 118 300.7 31 36.4 0
2016 20.5 18.4 8.6 34.5 44.5 124.4 115.8 108 176.9 176.2 17.2 16.3
2017 314 56.7 118.6 20.6 138.3 66.3 181.4 143.9 244.3 172.8 46.5 4.1
2018 61.9 24.2 138 129.9 108.8 168.8 160.4 248.7 109.3 119.9 15.6 2.6
2019 0 0 20.4 104.4 60.4 168.4 88.2 98.2 432.4 39.7 7.5 0
2020 12 0 0 96.1 224.5 86.3 248.3 193.8 373.7 289 0 0
2021 0 5 1.5 116.5 111.2 123.7 151.1 223 154.5 156.3 290.5 1775
2022 0 58.3 228.9 56.6 135.9 52.6 208 386.1 194.2 193.9 18.3 5
2023 1.5 14.5 0 106 105.9 220.1 125.2 118.6 164.4 232.8 34.9 11.2
Ave 8.0 13.5 39.0 98.6 130.4 126.3 156.3 164.1 241.6 170.0 36.9 10.4
Min 0.0 0.0 0.0 20.6 44.5 394 45.9 43.1 71.3 31.0 0.0 0.0
Max 61.9 58.3 228.9 282.2 273.4 269.4 329.0 386.1 452.5 309.2 290.5 177.5
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Siem Reap Province 373503 N 1479133 E
Monthly Rainfall in mm

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1996 - - - - - - - - - - - -
1997 - - - - - - - - - - - -
1998 - - - - - - - - - - - -
1999 - - - - - - - - - - - -
2000 - - - - - - - - - - - -
2001 - - - - - - - - - - - -
2002 - - - - - - - - - - - -
2003 - - - - - - - - - - - -
2004 1.4 0 0.2 55.6 185.8 397.7 268.5 240.3 331.1 103.5 26.3 0
2005 0 0 0.4 46.6 186.4 124.7 133.2 128.8 428 209.1 90 44.3
2006 8.1 46.7 100.8 63.2 65.3 196.2 274.2 177.7 216.5 228.5 8.1 10.9
2007 0 0 16.1 40.1 187.9 155.6 230.1 133.7 186.1 118.2 28.7 0.3
2008 10 15.3 39.9 84.5 353.3 204.5 141 148.4 288.9 374 92.6 4.7
2009 0 15.3 39.9 86.6 352.4 207.5 141 125.3 289.4 375.7 68 4.7
2010 15.4 0 0.1 12.6 80.8 204.4 271 264.1 273 357.1 52.9 18.1
2011 0 0 86.1 175.7 111.7 190.5 194.8 225.1 537.2 294.6 29.8 4.6
2012 10 15.3 39.9 86.6 3524 207.5 141 125.3 289.4 375.7 68 4.7
2013 0 0 43.2 65 83.6 67 353.2 244.8 297.2 386.4 108.4 28.3
2014 0 0 13.2 88.6 119.6 184.7 347.2 210 202.6 284 0 0
2015 0 0 0 44.4 415 172.2 161.7 363.1 225.8 173.8 52.8 0
2016 19.9 0 0 10.5 64.8 399 262.3 216.2 288.4 252.2 99.9 57.2
2017 61.2 5.3 28.8 251.5 244.4 68.7 110 219.4 264.4 304.5 93.7 13.2
2018 24.6 23 47.9 43.1 149 132.6 124.2 136.6 213.7 100.4 323 23.3
2019 0 0 0 113.7 134.3 240.4 144.1 302.1 483.6 101.9 27.4 0
2020 0 0 25 196.6 303.2 638 331.9 451.5 425.9 269.6 32.2 11.4
2021 0 5.7 0 61.4 129.5 164.2 301.5 56.1 260.7 247.4 108.1 0
2022 0 207.4 81.7 75.7 3434 321 3115 322 394.4 181.2 48.6 30.8
2023 1.5 14.5 0 106 105.9 220.1 125.2 118.6 164.4 232.8 34.9 11.2
Ave 7.6 17.4 28.2 85.4 179.8 210.4 218.4 210.5 303.0 248.5 55.1 13.4
Min 0.0 0.0 0.0 10.5 415 321 110.0 56.1 164.4 100.4 0.0 0.0
Max 61.2 207.4 100.8 251.5 353.3 638.0 353.2 451.5 537.2 386.4 108.4 57.2
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Kampong Speu Province Longitude:104° 34'E

Latitude: 11° 28'N
Monthly Rainfall in mm

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1996 7.5 0 155.8 124.5 116.8 111.8 96.7 256.4 347.1 189 12.4
1997 0 0 193 247 94 121 298 324 30 22
1998 0 17 101 144 121 78 204 366 308 140 11
1999 14 0 40 140 239 147 281 168 325 69 0 0
2000 0 0 84 98.9 113.9 154.8 131.5 169.7 221.5 415.9 177.7 131.2
2001 189.7 0 216.9 46.1 110.5 215.9 78.9 213.1 345.9 328.9 18 4.3
2002 0 0 98.7 113.6 38.3 49.2 254 204.3 109.7 163 80.4 54.3
2003 0 0 31.3 56.6 230.6 68.9 232.9 89.1 166.7 151 18.8 2.6
2004 3.4 18.5 12.3 72.7 145.3 126.7 144.9 33.1 149.3 205.4 37.8 0
2005 0 0 1.3 75.3 42.6 81.7 239.1 715 149.2 301 88 64.3
2006 1.2 44.1 18.8 201.5 171.5 101.9 54.4 284.5 206.3 80.3 6.3 7.4
2007 0 0 425 110 163.7 143.5 103.2 147 157.6 128.3 115.5 0
2008 0 0 67.1 106.5 100.6 133.1 214 197.7 233 194.5 133.8 0
2009 0 0 8.8 282.6 268.2 96.5 119.7 142.2 180.6 241.7 0 0
2010 26.2 22.1 148.6 40.5 191.6 80.8 126.5 147.4 147.4 236.8 51.7 0
2011 0 0 158.9 79.3 109.6 164 58.7 246.3 121.9 330.8 105.2 3.6
2012 56.7 9.8 23.2 68 208.2 46.9 232 114.4 376.6 185.7 122.8 0
2013 0 0 46 122.1 97.7 183.2 130.8 161.9 323 245.8 245.8 323
2014 0 1.2 0 94.8 52.5 117.8 87.3 135.4 216.2 182 0 0
2015 0.8 0 0 65.5 38.4 128.4 61.9 93.6 279.8 112 193 69.4
2016 0 0 0 4.5 97.4 175.1 189.4 15.8 251 409.8 154.5 132.5
2017 4 0 31.5 90.2 119 74.2 108.5 157 268 158.5 96 30
2018 35.5 7 12 65 100 148.5 56 94 235.5 314 82 32
2019 0 0 15.5 51 134.5 119.5 85 146.5 209.5 278 55 0
2020 10.8 0 8 54.8 71.2 175.6 119.5 141.2 250.4 484.2 29.4 24
2021 0 39 2.2 108.2 150.4 40 96 278 270.8 2435 272.5 35
2022 5.5 14.5 107.2 143 177 116 174 174 295 329 158 20
2023 114.4 10 0 125 257 154 202.7 147 203 300.8 180 46
Ave 16.8 5.9 42.6 95.4 138.9 126.0 123.0 149.8 225.8 252.5 99.3 26.2
Min 0.0 0.0 0.0 0.0 38.3 40.0 214 15.8 323 69.0 0.0 0.0
Max 189.7 44.1 216.9 282.6 268.2 247.0 281.0 284.5 376.6 484.2 272.5 132.5
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I11-2. River Water Level Data
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Station ID Unit ID Latitude Longitude Site Long Name Agency

BAK_PREA MHYDROSDR4 13.3124  103.4015 Station Bak Prea-Stung Sangker MOWRAM
CHAK ANGRAE CHAKANGRE 11.5178 104.94 MOWRAM
CHAKTOMUK MHYDRO2 11.5625 104.9353 Station Chaktomuk MOWRAM
CHIKRENG_KOMPONG_KDEI MHYDRO13 13.1253  104.3394 Station Chikreng Kompong Kdei-Stung Chikreng MOWRAM
CHIKRENG_PH_KAMBAUR MHYDROSDR3 13.4225 104.4073 Station Chikreng Kambaur-Stung Chikreng MOWRAM
CHINIT MHYDRO14 12.5015 105.1245 Station Chinit-Stung Chinit MOWRAM
CHOAM KSAN MHYDRO22 14.2175 104.9274 Station Choam Ksan-Stung Sen MOWRAM
CHREY THOM MHYDROS5 10.9611  105.0781 Station Chrey Thom MOWRAM
KANGHORT MHYDRO24 12.8706  103.1282 Station Kanghort-Stung Sangker MOWRAM
KAOM SOMNOR KAMSAMNA 10.9569 105.1789 MOWRAM
KDOL LEU MHYDRORADAR1 13.1825 102.8253 Station Kdol Leu-Stung Mongkol Borei MOWRAM
KOMPONG CHAM MHYDRO1 11.9944  105.4686 Station Kompong Cham MOWRAM
KRALANH KAMPONG THKOV MHYDRO7 13.6025 103.4136 Station Kralanh Kampong Thkov-Stung Sreng MOWRAM
KRATIE_H MHYDRO4 12.7733  105.9636 Station Kratie MOWRAM
KRONG_PREAH_VIHEA MHYDRO17 13.8202  104.9809 Station Krong Preah Vihea-Stung Sen MOWRAM
KULAEN MHYDRO18 13.8662 104.8248 Station Kulaen - Stung Sen MOWRAM
NEAK LOEUNG NEAKLOEUNG 11.2656  105.2838 Station Neak Loeung MOWRAM
O BEI CHHARN MHYDROSDR2 13.7661  102.7372 Station O Bei Chorn-Stung Sereisophorn MOWRAM
O KHAY DORN MHYDRO11 13.6028 102.6294 Station O Khay Dorn-Stung Sereisophorn MOWRAM
O SVAY ANLONGVENG 14.3244  104.2301 Station O Svay MOWRAM
PH_KHSACH_CHIROS MHYDRO20 12.6847  104.7787 Station Khsach Chiros-Stung Sen MOWRAM
PREK CHIK MHYDRO12 12.6217  103.3878 Station Prek Chik-Stung Moung MOWRAM
PREN MHYDRO21 12.8979  105.5799 Station Pren-Stung Chinit MOWRAM
SAMLOT MHYDRO15 12.5541 102.8526 Station Samlot-Stung Sangker MOWRAM
SANDAN MHYDRORADAR?2 13.1056  105.2423 Station Sandan-Stung Sen MOWRAM
STAUNG STAUNGO1 12,9458 104.5674 MOWRAM
STUNG KRANHOUNG MHYDRO6 12.7042  102.9556 Station Kranhoung-Stung Sangker MOWRAM
STUNG KRASANG MHYDRO9 13,9114 103.4364 Station Krasang-Stung Sreng MOWRAM
STUNG TRENG MHYDRO3 13.5181  105.9392 Station Stung Treng MOWRAM
SVAY CHRUM MHYDRO8 13.9508 103.0486 Station Svay Chrum-Stung Sereisophorn MOWRAM
TANG_KRASANG_SANTUK MHYDRO16 12.5629 105.0478 Station Tang Krasang Santuk-Stung Chinit MOWRAM
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Annual River Guage Huctuations

DataRange: Year 1980to 2023
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KRALANH KAMPONG THKOV Longitude: 103.4136 Latitude: 13.6025

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2016 2.21 2.29 2.16 2.08 2.13 2.13 3.72 5.82 7.08 8.17 6.28 3.77
2017 2.08 2.03 1.98 1.93 1.81 5.19 5.54 7.03 7.01 8.08 5.00 3.01
2018 3.32 2.60 2.22 1.80 1.86 2.00 2.02 3.54 5.78 6.03 4.05 2.46
2019 3.33 3.22 2.74 2.18 1.94 1.74 2.01 2.14 4.33 7.70 4.45 2.13
2020 1.83 1.70 1.68 1.66 1.70 1.78 2.07 4.43 5.85 8.13 6.93 3.73
2021 3.27 331 3.34 3.36 2.33 2.01 2.18 2.23 5.06 8.31 7.37 4.97
2022 3.06 2.99 2.24 2.12 3.59 5.47 4.40 7.91 8.41 8.28 5.18 3.78
2023 - - 3.74 - 3.67 6.30 6.08 5.41 6.00 8.04 6.60 4.21
2024 4.54 4.18 4.48 4.58 4.59 331 - - - - - -
Ave 2.95 2.79 2.73 2.46 2.63 3.33 3.50 4.82 6.19 7.84 5.73 3.51
Min 1.83 1.70 1.68 1.66 1.70 1.74 2.01 2.14 4.33 6.03 4.05 2.13
Max 454 4.18 4.48 4.58 4.59 6.30 6.08 7.91 8.41 8.31 7.37 4.97

11-33



Appendix 111

11-1.

11-2.

11-3.

11-4.

11-5.

111-6.

Result of Field Visit for Main Irrigation Facilities
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APPENDIX 111-4

HEIGHT-VOLUME CURVE FOR MAIN RESERVOIRS
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Khpob Trobek Reservoir

EL.m Surface Area, m’ Volume, MCM Remarks Catchment Area 141 km?2
33.0 772 0.00 LWL 40.2 EL.m
335 1,726 0.00 HWL 43.3 EL.m
34.0 2,292 0.00 Effective Storage 2,98 MCM
345 2,797 0.00 Dike top 45 EL.m
35.0 3,731 0.00

45.0
36.5 16,573 0.01 44.0
37.0 81,656 0.03 g 5o
375 267,746 0.12 € 10
38.0 321,411 0.27 g 00
385 355,072 0.44 " en
39.0 387,203 0.62 37.0
39.5 425,054 0.82 36.Do.n:;o 100 200 300 400 500
405 504,577 1.27
41.0 577,519 1.53
415 821,435 1.85
42.0 1,061,909 2.31
42.3 1,188,003 2.64
425 1,279,464 2.89
43.0 1,601,018 3.68
433 1,792,121 410  HWL
435 1,919,524 4,45
44.0 2,162,944 545  FWL
45.0 2,674,022 7.82 Dike Top
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Tumnup Lok Reservoir

EL.m Surface Area, m’ Volume, MCM Remarks Catchment Area 347 km?2
40.5 12,544 0.00 LWL 42 EL.m
41.0 28,647 0.01 HWL 43,3 EL.m
415 45,132 0.03 Effective Storage 0.11 MCM
42.0 63,039 0.06 LWL Dike top 45.5 EL.m
425 80,315 0.09
44,0 158,330 0.25 47.0
443 234,823 0.31 E 460
445 294,835 037 FWL Lg 45.0
45.0 389,451 0.55 g 0
455 456,042 0.78 Dike Top W 430
46.0 515,598 1.03 42.0
465 565,714 1.31 410

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
470 605,750 1.61 Volume, MCM
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Khpob Krous Reservoir

EL.m Surface Area, m’ Volume, MCM Remarks Catchment Area 101 km2
52.0 1,506 0.00 LWL 54 EL.m
52.5 1,979 0.00 HWL 57 EL.m
53.0 2,770 0.00 Effective Storage 1.86 MCM
53.5 7,815 0.01 LWL Dike top 58 EL.m
54.0 90,541 0.02
bbb 619,492 0.51 58.0
56.0 834,760 0.86 €0
56.5 1,052,542 131 FWL =

k<] 56.0
57.0 1,311,786 1.88 E
@ 55.0
57.5 1,572,551 2.58 Dike Top =
58.0 1,791,846 3.39 oo
53.0
585 1,992,223 431 0.00 1.00 2.00 3.00 4.00
Volume, MCM
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0 Kbear Reservoir

EL.m Surface Area, m’ Volume, MCM Remarks Catchment Area 85 km2
46.5 1,810 0.00 LWL 47 EL.m
47.0 3,554 0.00 LWL HWL 50 EL.m
475 10,945 0.01 Effective Storage 0.42 MCM
48.0 30,313 0.01 Dike top 51.5 EL.m
48.5 60,418 0.04
50.0 541,359 042  HWL 52.0
50.5 798,808 0.75  FWL E510
51.0 945,334 1.18 Lg 50.0
51.5 1,051,754 1.67 Dike Top & %0
52.0 1,097,968 2.20 i 480

47.0
46.0
0.00 0.50 1.00 1.50 2.00
Volume, MCM
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APPENDIX III-5

RESULT OF SOILTEST
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APPENDIX I11-6

MAP OF IRRIGATION SCHEMES IN CAMBODIA
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V-1. Unit Cost for Main Works Items

UNIT COST FOR MAIN WORK ITEMS

Spran Sraeng & Plaing

Khpob Krous

[Earthworks]
Excavation Common soil m3 | $ 4.46 $ 4.46
Embankment Clayly Soil m3 | $ 14.34 |Transport distance=6km $ 12.19 [Transport distance=2km
Embankment Sandy Soil m2 | $ 12.10 |Transport distance=6km $ 11.95 [Transport distance=2km
Embankment
Sand & Gravel t=0.20m m3 | $ 22.53 $ 22.53
Riprap t=0.30m m3 | $ 38.62 $ 38.62
Rock Embankment |d=0.3-0.8m m3 | $ 32.31 $ 32.31
[Concrete]
Plain concrete Lining (t=0.2m) m3 | $ 112.01 |[18N $ 112.01 [18N
Reinforced
concrete 21N m3 s 115.40 |Not included formwork $ 115.40 |Not included formwork
Reinforcing bar ton [ ¢ 1,198.75 $ 1,198.75
[Road]
Asphalt t=0.05m m2 | $ 23.40 $ 23.40
Lateraite t=0.10m m2 | $ 2.58 $ 2.58
[Other cost]
In-direct cost % 1 $ 10.00 $ 10.00
Othre cost % 13 5.00 $ 5.00
Tumnup Lok Khopb Trobek

B el =) I ] I
[Earthworks]
Excavation Common soil m3 | $ 4.46 $ 4.46
Embankment Clayly Soil m3 | $ 11.89 |Transport distance=1km $ 20.30 |Transport distance=20km
Embankment Sandy Soil m2 | $ 11.65 |Transport distance=1km $ 11.65 |Transport distance=1km
Embankment
Sand & Gravel t=0.20m m3 | $ 22.53 |Transport distance=20km | $ 22.53 |Transport distance=20km
Riprap t=0.30m m3 | $ 38.62 |Transport distance=20km | $ 38.62 |Transport distance=20km
Rock Embankment |d=0.3-0.8m m3 | $ 32.31 |Transport distance=20km | $ 32.31 |Transport distance=20km
[Concrete]
Plain concrete Lining (t=0.2m) m3 | $ 112.01 |[18N $ 112.01 18N
Reinforced
concrete 21N m3 | ¢ 115.40 |Not included formwork $ 115.40 |Not included formwork
Reinforcing bar ton | § 1,198.75 $ 1,198.75
[Road]
Asphalt t=0.05m m2 | $ 23.40 $ 23.40
Lateraite t=0.10m m2 | $ 2.58 $ 2.58
[Other cost]
In-direct cost % 1 $ 10.00 $ 10.00
Othre cost % 1 $ 5.00 $ 5.00
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V-2. Unit Cost for Structure Works

UNIT COST FOR STRUCTURE WORKS

L . 2012 Unit 2024 Unit
Item No. Description Unit price(US$) price(US$)
1[Construction of new Sub canal (Combined unit price) ha 275.39 384.72
2|Rehabilitation of Sub canal (Combined unit price) ha 168.36 235.20
3|Diversion structure on main canal no 22,411.17 31, 308. 40
4|Diversion structure on secondary canal no 8,005.95 11,184. 31
5[Box culvert (2 m x 1.5 m x 6 m) on main canal no 13,303.64 18, 585. 19
6|Cross drain on secondary canal no 4,718.42 6,591. 63
7[Off-take Tvpe-1 for main canal (O > 0.2 m*/sec) no 1,493.61 2,086.57
8|Off-take Tvpe-2 for main canal (O < 0.2 m*/sec) no 1,970.36 2,752.59
9|Check structure on main canal, replacement with new no 91,906.93 128, 393. 98
10| Check structure on main canal, new no 84,669.76 118, 283. 65
11{Turnout, replacement with new no 4,044.80 5, 650. 59
12| Turnout, new no 3,793.82 5,299.97
13[Construction of bridge with demolition of existing bridge no 36,634.41 51,178.27
14[Construction of new Bridge no 33,248.47 46, 448. 11
15{Construction of foot bridge no 13,331.72 18, 624. 41
16{Drainage inlet no 904.75 1,263. 94
17| Check structure Tvpe Al (O > 1 m%/sec) no 6,659.80 9,303.74
18|Check structure Tvpe A2 (0.4 <O < 1 m*/sec) no 3,322.06 4,640. 92
19[Check structure Type A3 (O < 0.4 m®/sec) no 2,493.47 3, 483. 38
20{Check structure with drop Type B1 (Q > 1 m*/sec) no 9,577.34 13,379. 54
21[Check structure with drop Type B2 (0.4 <O < 1 m°/sec) no 5,244.31 7,326.30
22|Check structure with drop Tvpe B3 (O < 0.4 m*/sec) no 3,937.27 5,500. 37
23|Drop no 3,569.70 4,986. 87
24[Turnout, road side without foot bridae Type Al (0.2 < O < 0.5 m*/sec) no 5,134.48 1,172. 81
25[Turnout, road side without foot bridae Type A2 (O < 0.2 m°/sec) no 3,363.88 4,699. 34
26| Turnout, bank side with foot bridge Type B1 (0.2 < O < 0.5 m°/sec) no 5,527.88 1,722. 45
27| Turnout, bank side with foot bridae Type B2 (O < 0.2 m*/sec) no 3,576.17 4,995. 91
28[Culvert. Type Al (box O > 2 m*/sec) no 17,017.98 23,774.12
29[Culvert, Type B1 (pipe O > 1 m*/sec) no 3,202.83 4,474.35
30{Culvert, Type B2 (pipe O < 1 m*/sec) no 1,525.10 2,130. 56
31|Culvert for access to house, Type C (pipe) no 931.73 1,301. 63
32|Road bridae (Q > 1 m%/sec) no 31,816.58 44, 447.76
33|Foot bridge no 6,232.58 8, 706. 91
34[Cross drain on main canal no 13,329.56 18, 621. 40
Spean Sraeng
35|Road bridge W5.0mxL20.0m no 120, 000. 00
36|Generator 25KVA LS 7,590. 00
Plain
37]|Generator 100KVA LS 17, 040. 00
Tumnup Lok Reservoir & Kopb Trobek Reservoir
38| Dike Rehabilitation LS 756,074.00 1,056, 235. 38
39|Spillway LS 715,642.00 999, 751. 87
40[Flap Gate LS 161, 000. 00
40|Generator 45KVA LS 10, 005. 00
40{Syphon LS 128,136.00 125, 304. 19
41[{Maintenance Gate LS 44,171.00 105, 477. 00
42{Intake Structure for Diversion Canal LS 42,882.00 59, 906. 15
43|Intake Gate to Tertiary Block (1 no.) Off-take no 18,046.00 25, 210. 26
44|Demolition of existing structure no 7,967.00 11,129. 90
45|Miscellanies no 79,365.00 110, 872. 91
46{Diversion canal Structures no 128,136.00 179, 005. 99
47|Construction of Sub-project Office LS 241,700.00 337, 654. 90
48|Road bridge W5.0mxL3.0m no 18, 000. 00
49|Footpath bridge W1.0mxL3.0m no 3, 600. 00
Khopb Krous Reservoir
50|Flap Gate LS 161, 000. 00
51|Generator 25KVA LS 7,590. 00
52|Check structure, Type Al no 6,660.00 9, 304. 02
53| Turnout, Type Al no 5,134.00 7,172. 20
54|Road bridge no 31,817.00 44, 448. 35
55|Road bridge W5.0mxL5.0m no 30, 000. 00
56|Footpath bridge no 6,233.00 8,707.50
57|Footpath bridge W1.0mxL5.0m no 6, 000. 00
58| Cross drain no 13,330.00 18, 622. 01
59|Construction of Sub-project Office LS 241,700.00 337, 654. 90
60|Rise up of Sipllway (Rehabilitation) LS 7,091, 470. 00
Common
61|Sub canal-Spran Sraeng & Plaing ha 54.00
62|Sub canal-Khpob Krous ha 48. 00
63|Sub canal-Tumnup Lok ha 47.00
64|Sub canal-Khopb Trobek ha 74. 00
65| Off-take ha 66. 00

V-2




V-3. Others

Power Supply Generator Price (UNIT: US$) Total Cost=1.2xSub Total Cost
. . .. | Power Supply . Transpor| Store |Sub Total| Total
Project Province | Capacity| "y o0 oncy | VOtage| Price | " ion | house | cCoat | Cost
13KVA 50HZ 220v 5,004 150 | 33,000 5,154 6,185
25KVA 50HZ 220v 6,075 250 [ 33,000 6,325 7,590
45KVA 50HZ 220v 7,837 500 [ 33,000 8,337 [ 10,005
Spean Sraeng Irrigation | Banteay Meanchey | 60KVA 50HZ 220v 9,585 500 | 33,000 10,085 | 12,102
90KVA 50HZ 220v 11,340 500 [ 33,000 11,840 [ 14,208
100KVA 50HZ 220v 13,500 700 [ 33,000 14,200 | 17,040
150KVA 50HZ 220v 16,875 700 [ 33,000 17,575 | 21,090
13KVA 50HZ 220v 5,004 150 | 33,000 5,154 6,185
25KVA 50HZ 220v 6,075 250 [ 33,000 6,325 7,590
45KVA 50HZ 220v 7,837 500 [ 33,000 8,337 [ 10,005
Plaing Irrigation Siem Reap 60KVA 50HZ 220v 9,585 500 [ 33,000 10,085 [ 12,102
90KVA 50HZ 220v 11,340 500 [ 33,000 11,840 [ 14,208
100KVA 50HZ 220v 13,500 700 [ 33,000 14,200 [ 17,040
150KVA 50HZ 220v 16,875 700 [ 33,000 17,575 21,090
13KVA 50HZ 220v 5,004 150 | 33,000 5,154 6,185
25KVA 50HZ 220v 6,075 250 [ 33,000 6,325 7,590
45KVA 50HZ 220v 7,837 500 [ 33,000 8,337 [ 10,005
Khopb Krous Irrigation Kampong Speu 60KVA 50HZ 220v 9,585 500 | 33,000 10,085 | 12,102
90KVA 50HZ 220v 11,340 500 [ 33,000 11,840 [ 14,208
100KVA 50HZ 220v 13,500 700 [ 33,000 14,200 | 17,040
150KVA 50HZ 220v 16,875 700 [ 33,000 17,575 | 21,090
13KVA 50HZ 220v 5,004 150 [ 33,000 5,154 6,185
25KVA 50HZ 220v 6,075 250 [ 33,000 6,325 7,590
45KVA 50HZ 220v 7,837 500 [ 33,000 8,337 [ 10,005
Tumnup Lok Irrigation Takeo 60KVA 50HZ 220v 9,585 500 [ 33,000 10,085 [ 12,102
90KVA 50HZ 220v 11,340 500 [ 33,000 11,840 [ 14,208
100KVA 50HZ 220v 13,500 700 [ 33,000 14,200 | 17,040
150KVA 50HZ 220v 16,875 700 [ 33,000 17,575 | 21,090
13KVA 50HZ 220v 5,004 150 | 33,000 5,154 6,185
25KVA 50HZ 220v 6,075 250 [ 33,000 6,325 7,590
45KVA 50HZ 220v 7,837 500 | 33,000 8,337 | 10,005
Khopb Trobek Irrigation Takeo 60KVA 50HZ 220v 9,585 500 [ 33,000 10,085 [ 12,102
90KVA 50HZ 220v 11,340 500 [ 33,000 11,840 [ 14,208
100KVA 50HZ 220v 13,500 700 [ 33,000 14,200 | 17,040
150KVA 50HZ 220v 16,875 700 [ 33,000 17,575 | 21,090
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