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ABSTRACT

An application of a mathematical model was studied coupling the Penman, Penman-
Monteith and Rutter’s models to estimate the evapotranspiration of a hill evergreen forest at Huai
Kog Ma, Doipui, Chiang Mai province, northern Thailand. The results obtained from the coupled
model were compared with those measured from the Eddy-Correlation method. To calibrate and
verify the results from the model, Nash and Sutcliffe’s equation (NSE) was employed to indicate
model efficiency.

The results on the efficiency of the model calibration for rainfall-intercepted water derived
from the Rutter’s model based on 10 and 30 minute data results produced an average NSE equal
to 0.8858 and 0.8890, respectively. The average NSE of the transpiration estimation based on the
Penman-Monteith model using 10 minute data was higher than from using 30 minute data with
values of 0.3965 and 0.3181, respectively. The model verification of the rainfall interception
showed a lower efficiency compared with that from the calibration process. The average NSE of
the interception estimation using 10 minute data was lower than using from 30 minute data with
values of 0.7662 and 0.8349, respectively. Verification of the transpiration estimation showed
that the average NSE using the 30 minute data was higher than from using 10 minute data with
values of 0.3596 and 0.3433, respectively.

Keywords: evapotranspiration, mathematic model, Huai Kog Ma watershed, hill evergreen forest
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Figure 1 Conceptual model for estimating evapotranspiration of a hill evergreen forest at Huai
Kog Ma Watershed, Doi Pui, Chiang Mai province.
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Table 3 Validation coefficients derived from verification process based on 10 minute time in-
terval data for 2008 in Huai Kog Ma Watershed, Doi Pui, Chiang Mai province.

Transpiration Estimation

Interception Estimation

Calibrate/
RMSE
Validate (<105 NSE RZ . CF RMSE NSE R% ;. CF
January - - - - - - - -
February - - - - - - - -
March 44650 0.2714 0.4052 0.8532 1.0997 0.5679 0.7195 1.5517
April 4.1448 0.4916 0.5424 0.8975 0.5405 0.8981 0.9118 0.9033
May 3.8087 0.4004 0.4016 1.0218 1.1460 0.5138 0.7702 0.6749
June 3.1148 0.4012 0.3684 0.9277 0.9235 0.8018 0.8119 1.1081
July 2.6915 0.3456 0.3727 0.9061 1.0780 0.8577 0.8638 0.9305
August 3.5611 0.2066 0.3208 1.2267 0.8265 0.8574 0.8696 1.1002
September 4.0787 0.2865 0.0287 1.1095 1.0080 0.8519 0.8652 1.1041
October - - - - 1.0226 0.7806 0.8620 0.7966
November - - - - - - - -
December - - - - - - - -
Average 3.6949 0.3433 0.3485 0.9918 0.9556 0.7662 0.8343 1.0212
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Table 4 Validation coefficients derived from verification process based on 30 minute time in-
terval data for 2008 in Huai Kog Ma Watershed, Doi Pui, Chiang Mai province.

Transpiration Estimation

Interception Estimation

Calibrate/
RMSE
Validate (10 NSE R2CF CF RMSE NSE R2CF CF
January - - - - - - - -
February - - - - - - - -
March 3.0515 0.4777 0.4778 1.0050 0.4323 0.3225 0.8101 1.3276
April 3.9243 0.5361 0.6247 0.9541 1.4944 0.8139 0.9447 0.7327
May 39591 0.3756 0.4900 1.2710 0.7893 0.9439 0.9285 1.0129
June 3.9754 04700 0.4712 1.0224 0.8953 0.9464 0.9467 1.3692
July 2.9304 0.3343 0.4699 1.2881 1.4631 0.8654 0.9384 0.9968
August 2.6998 0.1395 0.4338 1.4239 13120 0.9495 0.8572 1.1318
September 3.7477 0.1838 0.0175 1.1347 2.0519 0.9218 09163 1.0171
October - - - - 1.3847 0.9159 0.9062 0.9858
November - - - - - - - -
December - - - - - - - -
Average 34697 0.3596 04264 1.1570 1.2279 0.8349 0.9060 1.0717
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