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Estimating Evaporation by Artificial-Neural Networks
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ABSTRACT

The phenomenon of evaporation is.an important component of the hydrological
circle, and it’s an important basis of reference for planning the use of the water resources
and managing the agricultural irrigation. ‘Estimation - of:evaporation could be measured by
evaporimeter directly; in case of no evaporimeter, it is generally estimated by tranditional
evaporation formulas. However, the formulas indeed’is complex ‘with ‘many paraments
which are difficult to properly estimate. In this study, we plan to establish an applicable
model:for precisely estimating ‘evaporation based on:climatevariables, suchias wind
speed, temperature, and radiation, by using artificial neural networks (ANNs). Three
different kinds of ANN, ic. Back Propagation Neural Network, Self-Organizing Map,
and Adaptive Network-Based Fuzzy Inference System, are used. The data obtained from
Ceniral Weather Bureau in HengChuen station during the period of 2002-2004 are used to
train and verify the networks.  The results are compared with the outcome of Modified
Penman formulas and Penman-Monteith formulas, and we find that estimation of
evaporation by using the proposed artificial neural networks is much more precise than
the tranditional evaporation formulas. The ANNs can be a potential tool for estimating the

evaporation effectively from limited climatic data.

Keywords: FEvaporation, Back Propagation Neural Network, Self-Organizing Map,
Adaptive Network-Based Fuzzy Inference System.
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