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Risk Decision-making for Rice Irrigation Based on Short-term Weather Forecast

JIAO Xiyun'? HUANG Yuhe' GU Zhe' LU Mengyao' SUN Wenyuan® SHI Shaozheng' ZHANG Fan’

(1. College of Agricultural Science and Engineering, Hohat University, Nanjing 211100, China
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Abstract. Efficient use of rainfall is an effective strategy for saving irrigation water. To ensure rice yield
and enhance rainfall utilization efficiency in rice cultivation, the water-saving irrigation strategies were
proposed based on short-term weather forecast, considering the drought and flood tolerance characteristics
of rice. Field experiments were then conduced. In strategy [ , irrigation was applied only if no drainage
was forecasted within five days after irrigation. Otherwise, it was withheld. If there were three
consecutive days of decision not to irrigate, then mandatory irrigation would occur on the fourth day.
Strategy [l followed the same rules but applied only half the irrigation amount. Using field trial data from
2023 to 2024, a quantitative comparative analysis was conducted between water-saving irrigation
strategies and conventional irrigation strategies. Results showed that strategy [ and strategy II reduced
irrigation water use by 11.385% and 22.935% on average compared with the conventional strategy over
two years, without reducing yield. Rainfall utilization was increased by 4.71 percentage points and
6. 045 percentage points, respectively. In terms of irrigation frequency, strategy [ reduced two irrigation
events in both years, while strategy Il kept the same events as the conventional strategy in 2023, but
required nine additional irrigation events in 2024. Strategy I significantly improved rainfall utilization by
applying small dose irrigations with more events. In conclusion, the proposed weather forecast-based

strategies, which involved delaying irrigation during drought periods to maximize short-term rainfall,
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significantly reduced the risk of yield loss and improved rainfall utilization. These strategies ensured rice

yield, saved water, and reduced emissions, offering significant benefits for smart irrigation decision-

making in southern China.

Key words: rice irrigation; risk decision-making; weather forecast; water conservation strategies;

rainfall utilization
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Tab.1 Field water level threshold and classification of rice growth period
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Tab.2 Irrigation and drainage of rice during whole

growth period under different irrigation decisions
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T2 566 234 58.55 342 24 42 11.03
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Fig.3 Field water change process at different irrigation and drainage strategies
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Tab.3 Actual and forecasted rainfall for simulation

scenario 1 mm
H 1 ik e TR bRk
dayl day2 day3 day4 day5 T &
¥ d K 0 0 11.5 85.5 5.8
Hd+1 K 0 11.5 85.5 5.8 25.4 0
HBd+2 R 11.5 85.5 5.8 0 0 0
¥ d+3 K 85.5 5.8 0 0 0 11.5
Hd+4 R 5.8 25.4 0 0 0 85.5
#d+5K 25.4 0 0 0 0 5.8
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Tab.4 Actual and forecasted rainfall for simulation
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Hd+5K 0 0 0 0 0 0
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Fig.4 Field water change process under different irrigation and drainage strategies in two scenarios
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