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Application of Exponential Smoothing in Prediction and
Dynamic Simulation of Soil Moisture in Forests

CUI Zhe-wei'?, BI Hua-xing"?, YUN Lei"*, TIAN Xiao-ling"?, JIN Gang-lei'**

(1. College of Water and Soil Conservation, Beijing Forestry University , Key Laboratory
of Soil and Water Conservation and Deserti fication Combating of Ministry of Education, Beijing
100083, China; 2. National Field Research Station of Forest Ecosystem . Jixian, Shanxi 042200, China)

Abstract: Exponential smoothing based on time series is one of the methods widely used in predicting, but is
rarely applied in the dynamic simulation and prediction of soil moisture. In this paper, the simple exponential
smoothing was used to simulate and predict daily soil moisture and soil water storage capacity of an artificial
locust forest in the loess region of Western Shanxi Province, between June 1st and September 30th, 2009.
The results show that soil water moisture and soil water storage capacity were simulated and predicted with a
reasonable accuracy level. Observations of seven different layers(0—150 cm) indicated that the prediction ac-
curacy of soil moisture increased with soil depth. The maximum error of the predictions within the layer of
100—150 cm was less than five percent, and the most accurate prediction(with an average error of 0.1 %)
were found in the layer of 120—150 cm. Compared with the predicted and measured values, it was found that
rainfall, evaporation and evapotranspiration, surface runoff, plant uptake and other factors may affect the
artificial locust forest soil water moisture and soil water storage capacity up to the depth of 120 cm.
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