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Forecasting Rice Yields in Thailand with the AquaCrop Model

-4 v a o 6'1 * 4 = a o 0'1 a s °_1 a | 1
gnsAnans aySnAwug* wadss Wesiving' Usneiing quazit’' waz wiilu sfvsyan
Yuthasart Anuluxtipun®™*, Phongthorn Phianphitak’, Prangtip Unjanam' and Pafun Apiparinya'

sy nsEMTIanYRTULATEMNTal NI 10900
' Land Development Department, Ministry of Agriculture and Cooperatives, Bangkok 10900

FuSes: 16 waun1Au 2566 Received: 16 May 2023
Ysuudle: 31 AaAL 2566 Revised: 31 October 2023
FURTILN: 6 waAAn1eu 2566 Accepted: 6 November 2023

* Corresponding author: ayuthasart@gmail.com
UNANED

anadusuazingussasa: GﬁnLﬂuﬁﬂnmwgﬁaﬁﬁﬂﬁagLwimm%iyﬁaﬂﬁaﬁLﬁmmﬂmsmﬁﬂuwm
vosanmgiionna Aeuds uaztihu aiemudemedenandndusgiemnn el snidedd
Tguszasdiiionansalnandninilueuan Tinunsnsaunsowisuamumieusenisududalumsi
NWATNTIY

o

/A dun15I: msﬂﬂmﬁmammﬂmwmiﬂ WAl 2562 Lﬂuﬂmu uﬂﬂammmmmwamamw
Qﬁmmmwmu U 6 M513wes loun gaumniiasge- mam Vanashiy aradaan anutuduig
wazSIEnNeYing Guauamimaaﬂamwzmmmm‘luamﬂmmﬂLmeam PRECIS uaztoyani3s91aedn1s
UaeuiwiTounsean (SpeC|aL Report Em|55|ons Scenarios: SRES) LLU‘LJmiW@,Ju’Wl’l\‘immmwﬁﬂﬁlLUu
vidN (A2) uagmaianFuAunndeuiidiiy (B2) ndeamadeuauuandsvasaaieieds Least
Significant Difference (LSD) fisgfiupnudesiudesas 95 LaENAAUUTEANTNINANUYNABIVDIUY
§1899 AquaCrop shensmunALRasreLUssduiruaainndou (Mean Absolute Percent Error;
MAPE) TLUSeuiieunananidanasuananiinianisaismenuusiaadlull w.a. 2563 uaz 2564 wuind
Aadey MAPE -0.10% Tugduuu A2 uag -0.04% Tuguuuu B2 ImamﬁﬁmamﬁqmmLLu'usJ’ﬂaa

Han13398: Upudnandniniede 562.24 Alandusiels LuammmmmsmwamamﬁunmﬂuiﬂLLUU A2 LAy
B2 U w.A. 2573 mmﬂumwmumﬂﬂﬁm Ignandnads 646.00 way 600.77 ﬂiaﬂimali AUAIFU
oot wa. 2603 Fslwwltiiui [nananaie 668.95 uax 669.16 Alantursld Audiu
%amﬁﬁmmLmﬂﬁmﬁ’uasmﬁﬁﬂﬁﬁmmqaﬁa (P < 0.05)

ﬂi‘d NaNaG]sU’Tﬂua‘LﬂﬂG]‘I/Iiﬂf\]’mﬂ’ﬁﬂ’]ﬂﬂ']imﬂ’JFJLLUU‘\]’]ﬁEN AguaCrop mﬂimmmmumﬂﬂmu 1y
GUE]lIaﬂ?iL‘WlISULILLauaﬂaQ‘UENNﬁNaG]‘U’I’J‘Vla’liJ’]'ﬁﬂIGULUULLu’JW’]\‘ﬂUﬂ’ﬁU'iUGDLLau’J’NLLNUﬂ’]iVI’]LﬂUWiﬂi'ﬁN
Iuamﬂm i’JlliNﬂ’ﬁ%ﬂﬂWﬁW‘lWlSL%LVm”ﬁﬂ@l@ﬂ’ﬁﬂﬁﬂ%?’lsﬂaﬂLﬂ‘lﬁ@liﬂim@iﬂ

[

ANENALY: NARERTTY, wWUUIIABY AquaCrop, kUUTIaad PRECIS, wuuinasinisuaseingisounsean,
nswWaguwlasanmgiennie

21SaNSINYIMANSIAzUINNSSUNISINLAS Uﬁ 55 OU_Uﬁ: 1 UNSIAU-INBIYU 2567 79



e NISANONISNIWAWANTNMEIUUINADY AquaCrop

ABSTRACT

Background and Objectives: Rice is a staple economic crop in Thailand, but calamities induced
by climate change, such as drought and flooding, are admonishing productivity. Therefore, the
goal of this study is to predict future rice yields, enabling farmers to prepare for agricultural
adaptation.

Methodology: This study used 2019 farmer data as a baseline year. It was then analyzed with
daily climate databased on six parameters: minimum and maximum temperature, precipitation,
wind speed, relative humidity, and solar radiation. The study incorporated future climate
simulation data from the PRECIS model and considers economic development (A2) and
environmentally sustainable development (B2). The data was then statistically analyzed using
a Least Significant Difference (LSD) at a 95% confidence level. The accuracy of the AquaCrop
model was tested by calculating the Mean Absolute Percent Error (MAPE), comparing the actual
yield with the predicted yield for 2020 and 2021. The MAPE values were -0.10% in A2 and -0.04%
in B2, with lower values indicating higher accuracy.

Main Results: In the reference year, the average rice yield was 562.24 kg/rai. Future production
was then forecasted. In 2030, scenarios A2 and B2 show an increase compared to the base year,
with average yield of 646.00 and 600.77 kg/rai, respectively. In 2060, there is also a tendency
for an increase, with average yields of 668.95 and 669.16 ke/rai, respectively. All pairs exhibit a
statistically significant difference (P < 0.05).

Conclusions: The AquaCrop model predicts an increase in future rice yield compared to the
base year. The projected results can serve as a guide for future agricultural planning and
adjustment, as well as for the proper management of rice fields.

Keywords: Rice yield, AquaCrop model, PRECIS model, SRES model, climate change
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Surveys of rice production in Thailand

Legends

Soil Sampling 113 points
Area of Paddy field 70,976,205 rai

Boundary of Province in Thailand

Environment and Crop

Climate
Climate I—(Ncne) Spedify dimatic data when Running AquaCrop

Crop
Growing cyde: Day 1 after sowing: 22 March - Maturity: 24 July
Crop AULT.CRO a generic crop
Calendar mode
Mai nagement

Irrigation Rainfed cropping
Held No specific field management
Wﬂtm deep loamy soil profile
z =— Groundwater jone) no shallow groundwater table
Simulation— 1. I— Simulation period }—Simulanon period: From: 22 March - To: 24 July
1 —M—MS Soil water profile at Field Capacity
5} _offeemon |—
—M) No specific project
M—M) No field observations

N Run |[—<<<

Q Exit Program
Figure 2 Home page of AquaCrop model
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n15UsEIlunILATYgAansaInteya
LUUABUANUNANEAT 1IN EATNTY A, 2562
(A.A. 2019) $1uAu 49 318 TuuAfAnY Nun
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fouds viorvhu Fuhlinandniuiasiing
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Winfiu 8.7 umsiaRlansu wagsImIAuY 7.7 Um
Aaflansy

Table 2 Cost and return on investment from paddy rice in 2019

Detail Minimum Maximum Average
Total cost (Baht/rai) 919 16,879 4,651
1. Cost of agricultural materials (Baht/rai) 294 10,379 2,306
- Seed (Baht/rai) 9 5,250 804
- Fertilizer/Manure (Baht/rai) 248 2,700 858
- Pesticide (Baht/rai) 7 429 81
- Fuel (Baht/rai) 30 2,000 563
2. Total labor wages (Baht/rai) 125 3,200 1,038
- Ploughing (Baht/rai) 25 800 318
- Planting (Baht/rai) 50 1,200 242
- Harvesting (Baht/rai) 50 1,200 478
3. Rental value of owned land (Baht/rai) 500 3,300 1,307
Production average (kg/rai) 100 1,375 732
Cost of production average (Baht/kg) 6 13 7
Income (Baht/rai) 550 11,000 5,053
Net profit (Baht/rai) -369 -5,879 402

warArTadslul w.e. 2562 (A.A. 2019)
veusymeiniu 562.24 Alandusiels wothun
AIANTIRINAREARUOUIARMBUUUTIBI9INTIY
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ey 2603 (A.A. 2030 wag 2060) MutuSesas
14.90 wag 18.99 ﬁmamﬁma% 646.00 Ly 668.95
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Figure 4 Rice yield B2 scenario in (A) 2030 and (B) 2060

Forecast rice yield 2030 by AquaCrop scenario A2 Forecast rice yields in 2060 by AquaCrop scenario A2
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