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ABSTRACT

Evapotranspiration is a significant hydrologic quantity for understanding the amount of available water resource evaluation, water
balance analysis, water circulation and energy circulation. Various methods have been developed for estimating the evapotranspiration
using data observed at meteorological observatories. Especially, the focus of methods has been on the complementary relationship that
the actual evapotranspiration is equal to the difference between the twice of evapotranspiration in the wet condition and the potential
evapotranspiration. The Granger and Gary (GG) method is an empirical formula that can be used to estimate the evapotranspiration
using only empirical parameters based on the complementary relationship and using only the net radiation and temperature of the
region. In this study, we compared the evapotranspiration data observed at 10 sites in Asia within the dataset of FLUXNET2015, with
the evapotranspiration calculated by GG method. The evapotranspiration in inland area was estimated more accurately than that of
coastal area. Simulated Annealing (SA) was used for the coastal area to modify the parameters. Using the modified GG method, we
could improve the statistics such as root mean square error, the coefficient of determination (RZ), and the mean absolute | BIAS| of the
evapotranspiration estimation in coastal area.
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Fig. 1. Study Area : Ml and A Represent the Fluxnet Sites Over
Asia in the Land and Coastal Areas, Respectively



Table 1. Description of Study Area

Type Site ID Site name Year Land cover (I;i;) l(;(g frol;lssf:fim)
CN-Cha Changbaishan 2003.1 ~2005.12 Mixed Forests 42.4 128.0 165
CN-Cng Changling 2007.1 ~2010.12 Grasslands 44.5 123.5 440
CN-Dan Dangxiong 2004.1 ~2005.12 Grasslands 30.4 91.0 1000
Land CN-Din Dinghushan 2003.1 ~2005.12 Evergreen Broadleaf Forests 23.1 112.5 160
CN-Ha2 Haivei Shrubland 2003.1 ~2005.12 Grasslands 37.6 101.3 1400
CN-Ham Habei Alpine Tibet 2002.1 ~2004.12 Grasslands 373 101.1 1460
CN-Qia Qianyanzhou 2003.1~2005.12 Woody Savannas 26.7 115.0 400
JP-Mbf Moshiri Birch Forest 2004.6 ~2005.12 | Deciduous Broadleaf Forests 443 142.3 47
Coast JP-Smf Seto mixed Forest 2003.1 ~2006.12 Croplands 352 137.0 20
MY-Pso Pasoh Forest Reserve 2003.1 ~2009.12 Evergreen Broadleaf Forests 2.5 102.1 18
Temperature (°C) (CN-Cha, CN-Cng, CN-Dan, CN-Din, CN-Ha2, CN-Ham,
w0 = CN-Qia), Y2 27) AHJIP-Mbf, JP-Smf), Z#|AJo}e] 17)
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Fig. 2. Box Plot of Monthly Temperature, Radiation and Vapor
Pressure Deficit in Study Area
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Fig. 5. Observed and GG-based Evapotranspiration in the Land Area
Table 2. Result of Observed and GG-based Mean Evapotranspi- Table 3. Statistical Comparison of Observed and GG-based Evapo-
ration (mm/month) transpiration in the Land Area
. GG Method with . RMSE 2 [BIAS|
T Site ID Fluxnet | GG Method . T Site ID R
Ipe e uxne O revised parameters pe e (mm/month) (mm/month)
CN-Cha 34.340 33.769 - CN-Cha 7.604 0.895 0.571
CN-Cng 33.876 36.072 - CN-Cng 6.674 0.914 2.196
CN-Dan 45.948 48.893 - CN-Dan 9.643 0.894 2.945
Land | CN-Din 48.63 43.048 - Land CN-Din 3.380 0.952 5.582
an
CN-Ha2 43917 49.274 - CN-Ha2 6.926 0.922 5.357
CN-Ham 28.151 34.202 - CN-Ham 3.971 0.955 6.051
CN-Qia 48.701 42.939 - CN-Qia 3.760 0.976 5.762
JP-Mbf 40.045 36.268 35.763 Average 5.994 0.930 4.066
Coast | JP-Smf 62.666 55.330 69.060
MY-Pso 97.776 104.384 98.024
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Fig. 6. The Same as Fig. 5, But for the Asiaflux Sites in the Coastal Area
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Table 4. The Same as Table 2, But for the Coastal Area

Type | SiteID (mmiith) R (mlrl?/lr:osrtth)
JP-Mbf 8.404 0.912 3.777
Coust JP-Smf 10.253 0.784 7.336
MY-Pso 6.624 0.621 6.608
Average 8.427 0.772 5.907
JP-Mbf 8.012 0.912 4282
Coast | JP-Smf 6.462 0.836 6.394
(SA) MY-Pso 5.624 0.663 0.248
Average 6.699 0.804 3.641

W7t R 0.772, %7 [BIAS|E 5.907 (mm/month) & LRt}
(Table 4). WEA Az}l v]s) RMSES} [BIAS|:= Ao 2
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Type cl &) c3
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