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Background

O Agriculture is the traditional
mainstay of the Cambodian
economy. So irrigated water
management should be the
first thing to consider.

Source: Bing Images

O Statement of problems in this
study catchment:
* Face with the scarcity of
water due to climate change.
* Expense in irrigated area
e Most of people are famer and
live based on rice growing
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Objectives

1. To estimate irrigated water demand in each
irrigation schemes under present and future
climate scenario

2. To address the problem of water shortage in
each irrigation schemes under present and
future scenarios.

3. To estimate the different situation of Irrigation

requirements under Climate Change Scenario
RCP 2.6 and RCP 8.5

Contact person : Dr. Chantha Oeurng
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Study Area: Stung Sreng Basin
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Cambodian Map

* Location: The northwest of
Cambodia.

e Area: 9986 km?

* Average Annual rainfall:
1100 to 1300 mm

* Average monthly —
evaporation: 4.2 mm per

day at Wet season and 4.6 egen

mm per day at Dry season
* There are 51 irrigation

schemes equal to 52600 ha
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Scenario Description

input into each irrigations schemes from 2019 to 2030.

2. Annual Increase in Irrigation Demand Scenario: crop growing area
in dry season assume to increase 5% per year until 2030.

3. Climate Change Scenario: RCP 2.6 and 8.5 at 2030s and 2060s

A Climate Model: :
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Climate Change Scenario

O RCP 2.6 (low emission of CO,): radiative forcing reaches 3.1 W/m?
before it returns to 2.6 W/m? by 2100. In order to reach such forcing
levels, ambitious greenhouse gas emissions reductions would be
required over time

35 CO,

s0] ——FRcrze Q RCP 8.5 (high emission of CO,):
' Increasing greenhouse gas emissions
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8’ 20 . that lead to high greenhouse gas
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§ < Q GISS-E2-R-CC: drier overall
5_
o)
_5 ]

- 1 = ) = ) L I - 1
200020202040206020802100
Contact person : Dr. Chantha Oeurng
Email: oeurng_chantha@yahoo.com

| B 7

\ Introduction \ Materials and _ Results and .. Conclusions and
/ / Methods Discussion / Recommendation /

Input Data

Crop growing calendar

Month June July | August | September| October |November |December| January | February | March | April | May
I | I D0 I I0{I0) X (XD X ) X000 | X | OO0 OO X ) OO0 OO) X OO JOO| X | I |OO) X | O | X O0|OO| I |X0|00| I|I0|IO

I/

Wet Season Rice (150 days)

Cropping
Pattern

. Dry Season Rice 90 days g
S (90 days)

Cropping patterns for the season rice crops are based on the assumption that the
transplanting method is used as the prevailing and dominant farming practice.

This method produces a higher unit yield of rice than the direct sowing method
(CDRI. 2015).

Contact person : Dr. Chantha Oeurng
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Input Data Irrigation Water Requirement

= Current Scenario
IWR = (EToxKc+PR+Lp—ER)/IE (JICA, 2012)

ETo : Evapotranspiration Lp : Land Preparation
Kc : Crop factor ER : Effective Rainfall
PR : Percolation IE : Efficiency

" Climate Change Scenario (RCP 2.6 and 8.5)
IWR = (EToxKc+PR+Lp—ER)/IE
ETo = Px(0.46xTmean+8) (Blaney-Criddle)
ER=0.8%R (5.0 <R <80mm), ERmax=64mm,

* Future Temperature

e Future Rainfall

} (MRC, 2015)

Contact person : Dr. Chantha Oeurng
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Input Data Streamflow

= Current Scenario
Streamflow received from SWAT Model

* Climate Change Scenario (RCP 2.6 and 8.5)
* Adjusting meteorological data:

Precipitation

Temperature

Solar Radiation (MRC, 2015)
Humidity

* Driving into SWAT to generate future
streamflow

Source: ( Heng et Oeurng)

Contact person : Dr. Chantha Oeurng
Email: oeurng_chantha@yahoo.com
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Overall Study Flow Chart
SWAT Model: Calibrated | | Climate Change | ‘ Irrigation Water Requirement
Sensitive Parameter
Three GCMs under RCP8.5 and Climate Change: Baseline
il RCP2.6. « Evapotranspiration Crop Water requirement
- Adjusting Meteorological data: > « Effective Rainfall * Meteorological Data
_| Baseline Streamflow | ¢ Temperature. * Monthly Variation + Crop Type
e Precipitation ¢ Growth Stage
e Solar radiation
e Humidity
| Re-run SWAT |
v
Demand site or irrigated area
Future Streamflow under > WEAP 5 l « Wet Season :
climate change 1 Model h A * Dry Season

Selection Scenarios

Irrlgate.d s Managemen? UL ¢ Current Account Climate Change Scenario
Climate Change Scenario . Reference Scenario « GCM under RCP 2.6
« Annual Increase and 8.5 with GISS-
Scenario E2-R-CC model
(2030 and 2060)
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Reference Scenario

180 +

0 Water demand: iig I
= Irrigation water requirement 120 4

is 678.35 MCM

100 +
L. 80 T
= the most water need is in 60 1
November. 10 1
. . 20 +
= The lowest is in May. N

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Decr

Water Demand (MCM)

B Water Demand 1.5 2.7 32 1.9 286 1102 1045 773 81.7 1725 939
0 Unmet demand: 1
= Unmet Demand is 94.6 MCM per g 0
annum =
=
=
= It occurs only in November and e
a
December P |
= 20 T
z
0 -

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Decr
B Water Demand  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 58.870 35.756
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Annual increase scenario

Annual increase in irrigation demand assumes that the command area of dry season rice
is increased annually by 5 percent. The command area in 2018 is 52 600 ha, whose
irrigated area in dry season is 691 ha and it will go up 5% over the period of 2019 to
2030. The total command area in 2030 is approximately 53 100 ha.

53200
53100
53000
52900

52800

Irrigated Area (ha)

52700
52600

52500
2016 2018 2020 2022 2024 2026 2028 2030 2032

—&— Reference Scenario  —®— Annual increase
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Annual increase scenario

m Reference Scenario M Annual increase in arrigated area

686 T
684 +

682 +

680 1
678 1
AR OO
674 -

2018 2019 2020 2021 2022 2023 2024 2026 2026 2027 2028 2029 2030

a Water demand :

« Irrigation Water Requirement
increase from 678.35 to 684.5
MCM at 2030.

Water Demamd (MCM)

mReference scenario M Annual increase scenario

101 +
0 Unmet demand: 100 4
99 +
98 +
97 1

9 T
95 T
94 Tt
93 1
92 T
91 -

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

»  The trend for unmet demand in
this scenario is constantly
increased in each years at 94.6
MCM to 99.9 MCM at 2030.

Unmet demand (MCM)
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Climate change scenario in RCP 2.6 and 8.5 at 2030s

Base on the climate model scenario by using GCM model which selected GISS to study, it is shown
that the absolute change of monthly rainfall distribution downscaled by Mekong River Commission
(MRC), the monthly rainfall distribution rainfall data was change by simulating in WEAP model.
The effective rainfall for climate scenario was calculated based on the combination of monthly
effective rainfall and the change of monthly rainfall projected by Mekong River Commission
(MRC)

HBaseline BRCP2.6at2030s ®RCP2.6at2060s RCP 8.5 at2030s  mRCP 8.5 at 2060s
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250

200 A
150 1
100 A
R |
I b Mar Apr May Jul Sep

an Fe

Monthly effective rainfall

Jun Aug Nov Dec

Climate change scenario in RCP 2.6 and 8.5 at 2030s

Water Demand B Annual increase scenario ®WRCP2.6 ®mRCP 8.5
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Q Annual total Water
= Annual increase scenario

demand
is 685.36 MCM

700 +

690 +

680 +

A EW RC RO P
- RCP 8.51s 713.77 MCM 660 A

Water demand (MCM)

= RCP2.6is701.51 MCM

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

= The highest water demand
show on November while
the lowest is in May

mMRCP2.6 ®=RCP8.5 ®Annualincrease scenario
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Unmet Demand
B Annual increase scenario BRCP26 ®BRCP8.5
0 Annual total Unmet 1T
demand =7
. . LE) 100 +
= Annual increase scenario S w0l
f=1
99.9 MCM g ol
=
= RCP2.6is 100 MCM ERpnat
i=
) 5
« RCP8.5is 122 MCM 20 7
. 0 -
L] The hlghest unmet demand 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
show on July, November
and December while the
loweSt iS in February and mRCP2.6 ®RCP85 ®Annual increase scenario
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Climate change scenario in RCP 2.6 and 8.5 at 2060s
Water Demand W Annual increase scenario ®RCP2.6 ®RCP8.5
800 +
Q Annual total Water 780 1
S 760 +
demand S o |
= Annual increase scenario 27207
685.36 MCM gm0t
5 680 1
= RCP2.6is 700 MCM = 60 |
- RCP8.5is 780 MCM Zg T
- The highest Water demand 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
show on November while
. . ERCP2.6 ®RCP8.5 ®Annual increase scenario
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Climate change scenario in RCP 2.6 and 8.5 at 2060s

Unmet Demand ® Annual Increase scenario WRCP2.6 ®RCP8.5

250 1

Q Annual total unmet
demand

Annual increase scenario

o ]
0 ]
- 100 4+
99.9 MCM :
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RCP 8.5 is 230 MCM

»  The highest unmet demand
show in July AuguSt BRCP2.6 ®mRCP8S5 ®Annualincrease scenario

> )
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Conclusion

= |n reference scenario, the water demand is around 678 MCM and unmet
demand 94.6 MCM

= ]n annual increase scenario, the water demand is increase to 685 MCM in
2030 and unmet demand is 99.9 MCM in 2030.

= The scarcity of water mostly occurs on November and December.

= Climate scenario in RCP 2.6 and 8.5 at 2030s and 2060s:
» The water demand is projected to increase 16 MCM and 18 MCM for
RCP 2.6 and 8.5 respectively in 2030 .While in 2060s, the water demand
increase to 15 and 95 MCM compared to total annual increase scenario.
» The scarcity of water is increased 1 and 22 MCM for RCP 2.6 and 8.5
at 2030s. In the other hand, in 2060s the scarcity of water is really quite
different from annual increase scenario. It is projected to change 4 MCM
for RCP 2.6 and double increase 130 MCM in RCP 8.5

Contact person : Dr. Chantha Oeurng
Email: oeurng_chantha@yahoo.com
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Recommendation

The technical in water management and infrastructure for irrigation
should be more improved and rehabilitated in each reach to ensure
that the farmer can extract water for their consumption..

The irrigated area in dry season should increase more in each reach
that can extract water.

The additional reservoir should be created to supply water where
the scheme that the scarcity of water occur.

The other cropping pattern should be consider in this area.

Contact person : Dr. Chantha Oeurng
Email: oeurng_chantha@yahoo.com
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