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THE PROBLEM

* Climate change affects both
dependable water supply and
Irrigation water requirements

* Climate change affects
irrigable areas, cropping
intensities and land
productivity

* Need for quantitative impact
assessment of climate change
on irrigation parameters

SWAT modeling is key
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OBJECTIVES

To assess the
quantitative impacts of
climate change on
dependable flow and
irrigable area under a
typical irrigation system
in the Philippines using
the SWAT model

Specifically, it aims to:

3.

5.

Calibrate and validate SWAT model for
Maasin River watershed

Estimate the dependable flow of the river
under climate change scenarios

Estimate the irrigation water requirements
under climate change scenarios

Estimate the potential irrigable area under
climate change scenarios

Assess the overall impact of climate change
on irrigation water supply and demand



HE MAASIN RIVER WATERSHED
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GCLIMATE IN THE STUDY AREA
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SWAT MODELING

| .Weather
v’ Rainfall
v’ Temperature
v'RH
v'Solar Rad
v"Wind speed

2. Soil

v" Bulk density
v" % sand, silt & clay
v’ Ksat

3. Landcover

SWAT Simulated
Streamflow

Soil & Water SWAT
Fsscssment Tool

“What if”

scenarios

Actual Streamflow

SWAT-CUP 2012

VERSION 5.1.6

v CN2.mgt
v ALPHA BFgw
v GW_DELAY,gw

v GWQMN.gw
v' GW_REVAPgw
v ESCO.hru

v  CH_N2.rte

———

v  CH_K2.rte

v ALPHA BNK.rte
v SOL_AWC(1).sol
v SOL_K(1).sol

v SOL_BD(1).sol

v OV_N.hru




File Edit Calculations Charts Settings Window Language Help

o Determination of dependable flow A

) CROPWAT - Session: CAProgramData|CROPWAT\datalsessions\Exer-AENG242 diy seasonSES <k L e

New Open  Save Close | Print Chart Opfions

0 @ Cropping pattem - untitled |EHEHE‘
i
/ F I d t . I . Climate/ETo Cropping pattem name
OWw duration analysis
& No. £5) Monthly ETo Penman- Monteth - C:ProgramData\ CROPWATdate climatel AENG 240 ExerPEM [ = | &) | %
Hai) [ Couty PHLFRIES Station [DRYLAND e
= . ° ° Alitude [ 23 m. Latiude [1421 [ ¥ Longituds 1212 [£ ~
O etermination o Iversion water ! L ol telein | Wod [ n [ od |
Crop Month  |Min Temp Max Temp| Humidity | Wind Sun Rad ETo
3 T ‘ T ‘ % | mjs ‘ hout ‘MJ/m’/day‘ im/clay
’— January 298 3 16 33 161 EK]| ,—
L[]
req u I re m e nt % R February 24 k] B 21 X 04 12
Sail [ | Morch 37 24 il 2 28 A IR T
5. arc H
— April 244 2 7 19 101 21 5.76
“ 6. May 2.0 335 a2 21 6.7 147 467
June 234 326 a5 14 6.2 158 416
CWR ’— ’—
/( ro WA I 2 July 42 328 a5 14 6.9 198 4%
August 244 24 a5 15 50 171 38
8.
P S ~—— | September 219 kil i 12 45 189 146
Schedule q Oclober 239 323 k] 12 54 169 368 b
November 276 13 a5 15 6.2 160 359
D t o t c f t t o I c o b I ¢ . December | 225 24 | 8 WM e o
O e e rl I I I n a I O n O PO e n Ia I rrlga e Crop Pattern 11. Average 239 39 83 17 6.7 185 07
v 1z N /0
a r’ea Scheme 13 N s [ [ 4
ETofile Rain file Croo file Soil file Plantina date Croo pat file Schedule file

aenq 240 exer.pem irri-wetland.crm red loamy_aenq242 exer.soi

Dependable flow

Irrigable area = —; : :
Diversion water requirement




PROJECTED CHANGES IN RAINFALL AND
TEMPERATURE AT THE STUDY AREA

2020 2050
%Change in %Change in
Scenarios Quarter|Rainfall, mm Tmax,°C Tmin, °C | Rainfall,mm Tmax, °C Tmin, °C
HIGH-RANGE DJF -31.6 0.4 0.6 -31 |.3 |.5
EMISSION MAM -9.8 0.8 0.8 -21.3 |.8 1.9
JJA 10.7 0.5 0.8 0.3 |.7 1.9
SON 0 0.6 0.7 2.1 |.6 |.7
MEDIUM-RANGE DJF -20.2 | 0.9 0.1 2 |.8
EMISSION MAM -31.5 |.3 .1 -34.8 2.4 2.1
JJA 2.9 0.9 |.2 6.8 |.7 2.3
SON 2 | | 0.4 2 1.9

Source: PAGASA (2017)




RESULTS

SWAT calibrated parameters

SWAT Parameter Description Calibrated value
CN2 Initial SCS CN Il value 89.9556
ALPHA_BF Baseflow alpha factor [days] 0.52575
GWQMN Threshold depth of water in the shallow aquifer 0.8775
required for return flow to occur [mm]
GW_REVAP Groundwater "revap" coefficient 0.12955
ESCO Soil evaporation compensation factor 0.91875
OV_N Manning's "n" value for overland flow 12.2984
CH_N2 Manning's n value for main channel 0.012225
CH_K2 Effective hydraulic conductivity [mm/hr] 96.78125

ALPHA BNK Baseflow alpha factor for bank storage [days] 0.02625




SWAT MODEL CALIBRATION AND UVALIDATION RESULTS
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STREAMFLOW PREDICTIONS

Annual Mean Flow, m3/s
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DEPENDABLE FLOWS

Mean Annual
Dependable Flow

4 Scenario (m3/s)
3.5 ——Baseline+S| <52 « S3 x S4 : 1990-
Baseline 2004 |.48
w 3 | Medium-range 2020 (SI) 0.6
f‘é’ 25 scenarios 2050 (S2) 0.05
G ' High-range 2020 (S3) 0.049
o0 2 | scenarios 2050 (S4) 0.048
£
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IRRIGATION WATER REQUIREMENTS
| llan [Feb Mar |Apr/May Jun |Jul |Aug|Sep Oct/Nov|Dec_

Precipitation deficit
TN o o0 o 0 0 35770 0
PR 2381 788 106.1 119 0 0 0 O

Net irrigation requirement
LEnlllEVA77 28 34 4 0 119 O

0
TaWaalaalinalelatesf 238.1 788 106.1 119 O 3577 0 O
0
0

LR/ELN0.89 033 04 046 0 .38 O

Irrigated area 100 100 100 100 O 100 O

(% of total area)
Irrigation 089 033 04 046 0 o 0

requirement for
actual area (l/s/h)

FWR
FWR (Farm level) » DWR = 08




POTENTIAL IRRIGABLE AREA UNDER

VARIOUS CLIMATE CHANGE SCENARIOS

Potential
Dependable Flow Water duty Irrigable
Scenario (m3/s) (lps’/ha)  Avrea (ha)
Baseline | .48 .73 855
Medium- 2020 0.61 .73 353
range
scenarios 2050 0.05 73 29
i 2020 0.049 73 28
igh-range
scenarios 2050 0.048 73 28




GCONGLUSION

* Climate change leads to substantial reduction in dependable
flow in the study area (>50% by 2020 and >90% by 2050) due
to reduction in rainfall inputs

* Climate change leads to increase in irrigation water
requirements due to increase in temperature

* Climate change leads to decrease in potential irrigable area
due to decrease in dependable flow and increase in irrigation
water requirements in the study area particularly under high
emission scenario based on SWAT simulation results

* SWAT simulation results may be used by water resources and

irrigation development planners in the Philippines
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