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Abstract

Climate change impact on water balance at basin scale was evaluated in Northeast Thailand (Lam Siao
basin, with drainage area of 4,400 km2) using SWAT+ model. The daily projected 30-year (2021-2050) climate
datasets (rainfall, minimum and maximum temperature) were selected from the Coupled Model Intercomparison
Project (CMIP): 2 scenarios from the 5" phase (CMIP5-RCP4.5, CMIP5-RCP8.5) and CMIP6-SSP5-8.5 scenario from the
6" phase. In total, 9 datasets were compiled (3 GCMs for each scenario). Water balance components
(evapotranspiration (ET), runoff, percolation) were analyzed and compared with those from the baseline climate
period (1981-2010) by scenario groups combined using the multi-model ensemble technique. The projected
climate datasets revealed that mean temperature and annual rainfall increased. Temperature rises in dry season
(November—April) were higher than those in rainy season (May-October), whereas rainfall increased in rainy season
with considerable amount in mid-season (June-August) and arbitrary changes at the beginning and the end of
seasons. Datasets from the CMIP5 (RCP4.5 and RCP8.5) showed more increasing rainfall than those from the CMIP6-
SSP5-8.5. The water balance analysis using SWAT+ indicated runoff and percolation increases but ET reduction.

Runoff and percolation change patterns agreed with the rainfall changes—higher increases in rainy season and
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slightly decrease in dry season. The remarkable ET reduction in dry season was due to more soil moisture deficit.

Consequently, the changes in water balance components would exacerbate flood and drought hazards. To

confront the present and future climate-related risks, it is urgently required to improve preparedness efforts, to

establish prevention and mitigation measures and to develop adaptation solutions.
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Table 2 Model performances on streamflow simulation

Performance indicator

Year >

NSE r PBIAS
2005 0.80 0.90 -0.71
2006 NA? NA NA
2007 -1.56 0.91 -2.6
2008 -0.41 0.75 -1.91
2009 0.05 0.88 -1.5
2010 -2.83 0.56 -4.58
2011 0.59 0.83 -0.84
2012 NA NA NA
2013 0.43 0.44 -0.78
2014 0.15 0.52 -1.66
2015 0.25 0.43 -1.31
2016 0.54 0.57 0.3
2017 0.86 0.79 -0.05

INA = observed data were not available
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Table 3 Temperatures of baseline (1981-2010) and projected (2021-2050) climates.
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Temperature (°C)

Baseline CMIP5-RCP4.5 CMIP5-RCP8.5 CMIP6-55P5-8.5
Jan 24.2 25.5(+1.3) 25.9(+1.8) 25.5(+1.3)
Feb 26.8 27.6(+0.8) 28.1(+1.3) 28.2(+1.5)
Mar 29.2 30.4(+1.2) 30.8(+1.7) 30.7(+1.5)
Apr 30.7 32.0(+1.3) 32.1(+1.4) 32.3(+1.6)
May 30.0 31.0(+1.1) 31.1(+1.2) 31.5(+1.6)
Jun 29.5 30.1(+0.6) 30.1(+0.7) 30.6(+1.2)
Jul 28.9 29.8(+0.8) 29.8(+0.8) 30.3(+1.4)
Aug 28.5 29.2(+0.7) 29.3(+0.7) 29.7(+1.2)
Sep 28.1 28.6(+0.5) 28.7(+0.6) 29.2(+1.1)
Oct 27.2 27.6(+0.5) 28.0(+0.8) 28.3(+1.2)
Nov 255 26.3(+0.8) 26.6(+1.1) 27.0(+1.5)
Dec 23.6 24.6(+1.0) 24.6(+1.0) 25.2(+1.6)
Year 271.7 28.6(+0.9) 28.8(+1.1) 29.1(+1.4)

Table 4 Rainfalls of baseline (1981-2010) and projected (2021-2050) climates.

Rainfall (mm)

Baseline CMIP5-RCP4.5 CMIP5-RCP8.5 CMIP6-S5SP5-8.5
Jan 4.0 3.5 (-0.5) 4.3 (+0.3) 2.7 (-1.3)
Feb 15.0 13.9 (-1.1) 12.0 (-3.0) 15.2 (+0.2)
Mar 36.2 28.3 (-7.9) 26.8 (-9.4) 31.9 (-4.3)
Apr 76.2 72.2 (-4.0) 81.9 (+5.7) 61.3 (-14.9)
May 172.3 169.2 (-3.1) 178.8 (+6.5) 174.7 (+2.4)
Jun 182.2 190.0 (+7.8) 212.0 (+29.8) 208.8 (+26.6)
Jul 190.7 209.6 (+18.8) 209.1 (+18.4) 192.6 (+1.9)
Aug 230.3 265.6 (+35.3) 273.6 (+43.3) 242.3 (+12.0)
Sep 261.6 284.5 (+22.9) 255.7 (-5.9) 270.0 (+8.4)
Oct 117.0 112.8 (-4.2) 109.6 (-7.4) 107.9 (-9.1)
Nov 23.1 17.7 (-5.5) 19.8 (-3.3) 17.6 (-5.5)
Dec 1.4 6 (+1.3) 2.2 (+0.8) 2.3 (+0.9)
Year 1,310.0 1,369.8 (+59.8) 1,385.8 (+75.8) 1,327.3 (+17.3)

Table 5 Evapotranspiration of baseline (1981-2010) and projected (2021-2050) climates.

Evapotranspiration (mm)

Baseline CMIP5-RCP4.5 CMIP5-RCP8.5 CMIP6-55P5-8.5
Jan 44.9 33.8(-11.1) 32.2(-12.8) 34.8(-10.1)
Feb 14.5 13.6(-0.9) 11.6(-2.9) 13.9(-0.6)
Mar 33.0 22.6(-10.4) 23.2(-9.8) 28.3(-4.7)
Apr 59.5 49.2(-10.3) 50.6(-8.9) 49.0(-10.6)
May 110.9 103.5(-7.5) 107.7(-3.2) 101.6(-9.4)
Jun 122.3 122.0(-0.3) 122.9(+0.6) 121.3(-1.0)
Jul 125.1 124.3(-0.8) 125.8(+0.7) 126.2(+1.1)
Aug 122.9 121.7(-1.1) 120.2(-2.6) 120.0(-2.9)
Sep 109.3 111.7(+2.4) 114.7(+5.4) 110.8(+1.6)
Oct 955 97.5(+2.0) 97.3(+1.8) 97.2(+1.7)
Nov 72.8 68.8(-4.0) 71.1(-1.7) 70.4(-2.3)
Dec 64.3 60.9(-3.4) 61.9(-2.3) 66.1(+1.8)
Year 975.0 929.7(-45.3) 939.2(-35.8) 939.5(-35.5)
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Table 6 Runoffs of baseline (1981-2010) and projected (2021-2050) climates.

Runoff (mm)
Baseline CMIP5-RCP4.5 CMIP5-RCP8.5 CMIP6-SSP5-8.5

Jan 0.0 0.0(+0.0) 0.0(+0.0) 0.0(+0.0)
Feb 0.1 0.2(+0.1) 0.2(+0.2) 0.2(+0.1)
Mar 0.2 0.2(+0.0) O 2(+0.0) 0.2(+0.0)
Apr 0.8 4(+0.6) 2.1(+1.3) 0.8(+0.0)
May 2.4 3.4(+1.0) 5.6(+3.3) 5.6(+3.3)
Jun 5.4 6.4(+1.0) 11.2(+5.8) 10.8(+5.4)

Jul 10.9 20 1(+9.1) 23.2(+12.3) 10.4(-0.5)
Aug 19.8 46.1(+26.3) 48.3(+28.4) 25.7(+5.9)
Sep 52.8 90.5(+37.7) 81.8(+29.0) 74.6(+21.8)
Oct 26.3 30.8(+4.5) 29.6(+3.3) 27.0(+0.7)
Nov 1.0 0.6(-0.4) 0.6(-0.5) 0.3(-0.7)
Dec 0.0 0.0(+0.0) 0.0(0.0) 0.0(+0.0)
Year 119.6 199.6(+80.0) 202.8(+83.2) 155.8(36.1)

Table 7 Percolation of baseline (1981-2010) and projected (2021-2050) climates.

Percolation (mm)

Baseline CMIP5-RCP4.5 CMIP5-RCP8.5 CMIP6-SSP5-8.5
Jan 9.9 9.8(-0.1) 9.8(-0.2) 9.9(-0.1)
Feb 7.7 7.6(-0.1) 7.6(-0.1) 7.7(+0.0)
Mar 7.5 7.5(+0.0) 7.5(+0.0) 7.6(+0.1)
Apr 6.8 7.2(+0.3) 7.4(+0.6) 6.8(+0.0)
May 9.1 10.5(+1.4) 10.3(+1.2) 9.1(+0.0)
Jun 14.4 17.3(+2.9) 20.6(+6.2) 21.0(+6.6)
Jul 19.7 23.2(+3.5) 25.4(+5.7) 22.4(+2.7)
Aug 26.4 30.5(+4.1) 33.9(+7.4) 28.3(+1.9)
Sep 38.1 43.1(+5.1) 42.4(+4.4) 41.4(+3.4)
Oct 35.1 38.1(+3.0) 36.6(+1.6) 37.4(+2.3)
Nov 21.2 22.0(+0.8) 21.1(-0.1) 21.2(+0.0)
Dec 13.6 13.7(+0.1) 13.4(-0.2) 13.5(-0.1)
Year 209.5 230.6(+21.0) 235.9(+26.4) 226.3(+16.8)
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