Pan Evaporation and Reference Evapotranspiration Modeling using Neural
Networks and Genetic Algorithm

Abstract

The goal of this research is to develop and apply the generalized regression neural networks model (GRNNM)
embedding genetic algorithm (GA) for pan evaporation, which is missed or ungaged and for the alfalfa reference
evapotranspiration, which is not measured in South Korea. The GRNNM-GA is evaluated using the training, the
testing, and reproduction performance respectively for the estimation of the PE and the alfalfa reference
evapotranspiration. Since the observed data of the alfalfa reference evapotranspiration using lysimeter have not been
measured for a long time in South Korea, the PM method is used to assume and estimate the observed alfalfa
reference evapotranspiration. From this research, we evaluate the impact of the limited climatical variables on the
accuracy of the GRNNM-GA. We should, furthermore, construct the credible data of the PE and the alfalfa reference
evapotranspiration and suggest the reference data for irrigation and drainage networks system in South Korea.
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Ay | zEAz | AN "es EATE 1% EATE
CC RMSE(mm) |  m(e)(mm) CcC RMSE(mm) m(e)(mm)

ZFE | 112 06X 0.126 0.942 0.705 0.004 =S 0.929 0.723 0.113
o | 158 2E 0.126 0.948 0.564 -0.011 A 0.885 0.905 -0.279
7 | 158 04% 0.130 0.956 0.604 -0.012 e 0.927 0.809 0.353
2o0f | 258 36% 0.111 0.950 0.642 -0.007 Hof 0.924 0.648 0.121
M2 | 138 38% 0.103 0.970 0.433 -0.005 e 0.909 0.673 0.128
MaE | 148 36% 0.119 0.946 0.572 -0.009 AMARE 0.904 0.835 0.195
20 | 28 13F 0.130 0.950 0.558 -0.001 S AF 0911 0.798 0.049
AF | 148 0E 0.119 0.961 0.596 -0.011 EES 0.928 0.758 0.053
oIMl | 1282 27= 0.138 0.955 0.611 -0.012 ol H| 0.891 0.804 0.141
HE | 13& 39% 0.158 0.955 0.589 -0.001 S 0.903 0.761 0.055
HE | 168 47X 0.165 0.958 0.552 -0.009 EES 0.922 0.643 -0.001
59 | 198 41% 0.134 0.939 0.572 -0.015 Eof 0917 0.721 -0.028
23 | 178 24% 0.142 0.943 0.666 -0.013 A=) 0.898 0.976 ~0.175
of= | 128 12F 0.181 0.954 0.565 -0.007 3l 0.921 0.732 0.076
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