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Spatial and temporal variations of water requirement and

water deficit of rice in Hainan Island

Z0U Haiping, ZHANG Jinghong, LI Weiguang, CHEN Xiaomin, BAIRui, LYU Run

(Hainan Climate Center/Hainan Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation, Haikou, Hainan 570203, China)

Abstract: An attempt was made to grasp the spatial and temporal variation of water requirement and water
deficit of rice in Hainan Island. Based on the daily meteorological data from 18 cities/counties in Hainan Island
from 1971 to 2020 and the growth period data of early and late rice from 6 agro-meteorological stations in
Hainan Island, the water requirement and deficit of early and late rice were calculated by using Penman-
Monteith formula, crop coefficient method and the method recommended by the Soil Conservation Service of
the United States Department of Agriculture, and their spatial-temporal variations were analyzed. The results
showed that in the past 50 years the water requirements during the whole growth period of early and late rice in
Hainan Island were 444.9 mm and 419.7 mm, respectively, while the water deficits during the whole growth
period were 337.1 mm and 186.9 mm, respectively. The spatial distribution of water requirements and deficits
during the whole growth period of early and late rice varied. All cities/counties were short of water during the
whole growth period of early and late rice, and the water shortage was mainly distributed in the jointing-
booting stage and pre-tillering stage. In recent 50 years the water requirement and water deficit during the
whole growth period of early and late rice showed a decreasing trend and was mainly not significantly reduced
at most cities/counties (accounting for 55.6 % ~ 66.7%), which was generally beneficial to the rice cultivation
in Hainan Island. However, the early rice was deficit of water during the whole growth period in Haikou,
Dongfang, Lingao, Baisha, Qiongzhong and Dingan, and the late rice tended to increase its water deficit in
Dongfang, Changjiang, Baisha, Qiongzhong, Dingan, Qionghai, Wenchang and Ledong, indicating the need to

strengthen water management in paddy fields.
Keywords: rice; water requirement; crop coefficient; effective precipitation; water deficit; Hainan Island
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