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An dynamic irrigation prediction model for soybean in
northeast of Inner Mongolia

WU Rong-sheng, WU Rui-fen, SUN Xiao-long, JIN Lin-xue, LI Dan, HOU Qiong
(Inner Mongolia Ecological and Agricultural Meteorological Center, Huhhot, Inner Mongolia 010051, China)

Abstract: In order to realize the dynamics irrigation prediction for the soybean in northeast of Inner Mongolia, the
polynomial fitting method was applied to interpolate the suitable soil moisture lower limit value for each day in whole soy-
bean growth period, to form the dynamic index curve for the suitable soil moisture index lower limit. Started from the
point of view of soil — plant — atmosphere continuum, based on the theory of soil water balance, using the soil moisture
data and meteorological information from 2001 to 2007 of agricultural meteorological station in Tuquan County of Inner
Mongolia, was set up the dynamic irrigation forecasting model for soybean that was suitable to the dry farming area in
northeast of Inner Mongolia, to realize the time domain rolling forecast for the irrigation date and irrigating. The model
simulated results were verified by the observed data from 2008 to 2011. The root mean square error(RMSE) and the
mean absolute percentage error(MAPE) between the predictive and measured values of relative soil moisture were 2.44%
and 3.42% , respectively. The error between the forecasting and actual irrigation date was within + 3 days. It indicated
that accuracy and practicability of the model were rather strong. The research results can be provided certain scientific
basis for developing water saving irrigation in soybean producing area of Northeast China.

Keywords: soybean; irrigation; dynamic index; prediction model; northeast of Inner Mongolia
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Fig.1 The change curve for suitable lower limit value of

relative soil moisture in soybean growth period
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Table 1  The inspected prediction results for the soybean irrigation date and irrigated amount
ANES W, , B W, B H Tl H (EEZPN St o
N ; . ¥ R MR /m
A5y W, ME/ % E/ % (H-8) (H-H) #/d o +hm-?) oot
Year /% Measured value  Predicted value The date of Forecasting Difference Tt m d m depth
of W, of W,y W,y (m—d) date(m - d) of days mrigated amount - cep
2008 76.8 63.9 60.8 05-29 05-27 -2 1043.3 0.271
2008 76.8 69.1 71.9 06 - 16 06-18 2 1001.2 0.323
2009 83.3 63.4 61.2 06 - 08 06 - 07 -1 1196.0 0.311
2009 83.3 61.4 58.3 07-21 07 -18 -3 1476.5 0.345
2010 74.0 67.6 69.5 06-15 06-17 2 1085.8 0.320
2010 74.0 61.1 64.5 07 -20 07-23 3 1425.2 0.343
2011 69.0 61.7 61.2 06 - 06 06 - 06 0 1268.2 0.307
2011 69.0 65.6 67.2 06 - 23 06 - 24 1 1143.0 0.323
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