e MSNOADUANSSAUMSWAUWUSINIWOIGUVEN)

nsaansalnanandeeludssmdlnealsuuudiass AquaCrop
Forecasting Sugarcane in Thailand with the AquaCrop Model
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ABSTRACT

Background and Objectives: Sugarcane is Thailand’s primary cash crop but the yield per rai
tends to decrease annually. The primary factor behind this decline is climate change. This study
employed the AquaCrop model with the climate information to forecast sugarcane yields
between 2030 and 2060.

Methodology: Agricultural data were collected from 2019 to 2021, serving as the baseline years
for this study. Daily climate data encompassing six variables, namely rainfall, the highest and
lowest temperatures, wind speed, relative humidity, and solar radiation, were included.
Additionally, future climate simulation data from PRECIS models, as well as other variables,
were incorporated. We typically present emission scenario data (SRES) for two scenarios:
conventional economic development (A2) and environmentally friendly development (B2). For
statistical analysis, we applied the Least Significant Difference (LSD) approach at a 95% confidence
level.

Main Results: Sugarcane production averaged 8.73 tons/rai during the baseline year.
Subsequently, future projections were made. In comparison to the baseline year, the average
yield in 2030 under the A2 and B2 scenarios is projected to be 8.60 and 8.70 tons/rai, respectively.
By 2060, the average yield under the A2 and B2 scenarios is expected to reach 9.14 and 8.90
tons/rai respectively which increase from the baseline year. While the annual forecasted
production remains relatively consistent in the A2 scenario for 2030, there is a significant increase
in sugarcane productivity projected for 2060.

Conclusions: The forecasted data can serve as a guideline for adapting and planning farming
practices, including land management for future sugarcane cultivation.

Keywords: Sugarcane production, AquaCrop model, PRECIS model, SRES model, climate change
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Figure 1 Sugarcane production at 47 provinces in Thailand
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Table 1 Rainfall in base and forecast year

Base year Forecast year

Rainfall
2019 2020 2021 2030 2060

Total (mm/year) 57,246.40 57,320.80 65,754.50 64,805.56 69,034.96
Average (mm/year) 1,218.01 1,219.59 1,399.03 1,378.84 1,468.83

(+0.13%) (+14.71%) (-1.44%) (+6.53%)
Minimum (mm/year) 585.60 661.00 967.50 852.49 1,033.56
Maximum (mm/year) 2,538.10 2,534.00 3,872.60 2,216.63 2,643.46

The numbers in parentheses are values compared to the previous year.

ﬁmﬁﬁam-mamaaﬁﬂiam%ﬂfuﬁmsmﬁu
1UNATIEDAUYIN Imamisawﬁ:ummau WARIDIaAN
iszmammumumuumﬂﬂ'ﬂﬁ&im ARN3vIAYL
Em]Luaammﬂﬁmmummamw%m wielutitu
AelsAunaIszun Souds neervia f\]Q'Vl’ﬂM
nandnfiuSunasninfinnanisel uisandesiade
fiduvuegi 8,687 uimsisls SinanAnvini 15,964
Alansusals s1A118 0.68 UMABNLANSU SIUTE
Igiavun 10,910 vvsels Wothunduamils
gvsazwinfiu 2,223 vmaels Fasavendelng
ResfusIaSuTedosainsieuvesdineuy
LSEFNINITNYAT 0.7 vmsenlaniu (Office of
Agricultural Econom|cs 2021) lnszuulaaniil
Namamiﬁumawuwﬂaﬂﬁuaqmwmﬂs MNASIAA
srannsovenefuilénniy LLav{Jmmammaq
p1glutagiudanasalasainaionseu il losann
Agonglianmnsaduussnulunsinisinunsled
dnreld aulerauiadudimvuanisuan
M19NI5NEAT Auu 5ele wazAldaneves
ATOUATY %aﬂszmmﬁﬂuﬂwavﬂmmmﬁuﬁu Jalat
dnsiaulaihuinnssukazwmaluladiuiungg
Tumanisinunsuazdansaseny (Poungchompu
etal., 2012)

wandndosiadslulgi (wa. 2562-
2564) Winifu 8.73 dusels Wethuiaianisal

296 Agricultural Sci. ). 2023 Vol. 54 (3)

HawdsluauIAnINFULUY A2 (Table 3) wudt 1
nanARLaAY 8.60 way 9.14 dusiels Fefluwaliy
anae91nUsu Seeaz 1.49 1wl A.a. 2030 (w.a.
2573) udnandnfivtuannTsu Sovay 4.70 Tul
A.A. 2060 (W.A. 2603) MINAIAU LazduTua
msvaulneenlesifiniutovay 8.15 (451 ppm)
waz 39.09 (580 ppm) 31nTUgu (417 ppm) lu

mzﬁgmwu B2 wui lnandniade 8.70 wav
8.90 dusels Tul A.a. 2030 (W.A. 2573) waz 2060
(WA, 2603) sy Geduualiuanasantgu
Sovaz 0.34 Tul A.A. 2030 (W.A. 2573) LAKANER
Wintuannlgiu Yevar 1.95 Tl .. 2060
(WA, 2603) wazfiUSinansveulaoenlusfiiiy
TuSovay 2.88 (429 ppm) way 20.86 (504 ppm)
510 wasiilodimandadldlundazYun
AATITRNINEDR NUIT Wandalueuranl
A.A. 2030 Wag A.A. 2060 LULANANIINNARAR LU
U311 enuRandndesy A 2060 (W.A. 2603)
lugduuy A2 fimanisalannd a.e. 2020 (n..
2563) wanensagnadifuddy (P < 0.05) Waiey
Ut A.A. 2030 (w.A. 2573) kazlgu Vil nsenn
msmwﬂimwuwum Nananl A.a. 2060 (W.
2603) mm’ﬂumwmumﬂwam g1aiinannann
UimmméﬁLiauﬂivﬁaﬂmwmuma’auszj’w‘[,uﬂmwu
Naran nivsInadufisme



Table 2 Cost and return investment

Detail Minimum Maximum Average
Total cost (baht/rai) 1,346 22,860 8,687
Cost of agricultural materials (baht/rai) 358 19,610 5,524
- Seed (baht/rai) 150 15,000 4,039
- Manure (baht/rai) 53 600 255
- Chemical fertilizer/organic fertilizer (baht/rai) 165 4,010 1,230
- Pesticide (baht/rai) 35 500 168
Total labor wages (baht/rai) 700 16,600 5,049
- Ploughing (baht/rai) 200 3,500 1,155
- Planting (baht/rai) 200 3,500 1,343
- Harvesting (baht/rai) 300 9,600 2,551
Rental value of owned land (baht/rai) 667 3,000 1,403
Other: fuel, electricity bills (baht/rai) 640 2,600 1,263
Production average (kg/rai) 6,500 44,444 15,964
Cost of production average (baht/kg) 0.40 1.10 0.68
Income (baht/rai) 2,600 33,333 10,910
Net profit (baht/rai) -18,860 16,245 2,223
Table 3 Sugarcane yield scenario A2 and B2 projection in 2030 and 2060
Scenario A2 Scenario B2
Year Baseline
2030 2060 2030 2060
2019 11.69 11.55 12.22 11.70 11.97
2020 7.09° 7.03° 7.45° 7.06 7.31
2021 7.40 7.21 1.75 7.34 7.55
Average (ton/rai) 8.73 £ 2.15 8.60 + 2.17 9.14 + 2.24 8.70 + 2.12 8.90 + 2.14
(-1.49%) (+4.70%) (-0.34%) (+1.95%)
€O, (ppm) 417 451 580 429 504
(+8.15%) (+39.09%) (+2.88%) (+20.86%)

*® Means with different letters in the same row and each scenario model are significantly different
(P < 0.05). The numbers in parentheses are values compared from the baseline.
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Figure 3 Forecast sugarcane yields in 2019 base year (A), 2030 scenario A2 (B), 2060 scenario
A2 (C), 2030 scenario B2 (D), and 2060 scenario B2 (E)
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Sugarcane yield of Thailand in 2020
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Figure 4 Forecast sugarcane yields in 2020 base year (A), 2030 scenario A2 (B), 2060 scenario
A2 (C), 2030 scenario B2 (D), and 2060 scenario B2 (E)
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Sugarcane yield of Thailand in 2021
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Figure 5 Forecast sugarcane yields in 2021 base year (A), 2030 scenario A2 (B), 2060 scenario
A2 (C),2030 scenario B2 (D), and 2060 scenario B2 (E)
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