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Abstract

Accurate understanding and estimating Evapotranspiration (ET) is essential for understanding the mechanism of water cycle and water
budget. ET has been analyzed by many researchers in worldwide while Ground-based ET has limiation in analyzing the spatio-temporal
pattrens of ET. Thus, many researches have been conducted to represent the spatio-temporal variation of ET by using hydrometeorological
variables estimated from remote sensing datasets. Previous remote sensing based ET algorithms, however, have disadvantage in that
various hydrometeological input datasets were required. In this study, actual ET was estimated by MODIS-based Rn and MS-PT
algorithm requiring relatively less input data than previous method. The result confirmed that the observed Ry and latent heat flux from
the eddy-covariance based fluxtowers located at CFK and SMK showed high correlation with the estimated Rx and ET. The average
determination coefficients (RZ) of ET estimated from satellite dataset over study periods were 0.77 (0.72-0.81) in Cheongmi (CFK) and
0.70 (0.67-0.78) in Sulma (SMK), respectively. Comparing with the actual ET of two flux tower sites, however, SMK showed more
overestimated patterns than CFK due to the vegetation and radiation related errors.

Keywords: MOderate-Resolution Imaging Spectroradiometer (MODIS), Actual Evapotranspiration, Modified Satellite-Based
Priestley-Taylor (MS-PT) algorithm, Satellite, Flux tower
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Fig. 1. Geographic location of study sites in the Korean peninsula

Table 1. Characteristics of flux tower site in this study (www.hsc.re kr)

Site information

Site Lat. Long. Elev. (m) Type of Vegetation Terrain Period
CFK | 37°9"35" N | 127°39" 10" E 141 m Rice paddy Plain 2008. 10. - Present
SMK (37 756" 19.99” N| 126 “ 57" 16.94" E 293 m Mixed forest Mountain area 2007. 10. - Present
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Fig. 2. Conceptual diagram for estimating evapotranspiration using MODIS product
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Fig. 3. Conceptual diagram of the MS-PT algorithm (Yao et al.,
2014)
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Fig. 4. Time series and scatter plots of Daily Ry at the a) CFK and b) SMK during 2011 to 2013
Table 3. Statistical results of measured Ry and Ry estimated from MODIS products for the two flux towers
Site Year Bias (W/mz) RMSE (W/mz) Regression slope Intercept R’
2011 46.27 55.18 0.70 85.52 0.71
2012 52.49 63.14 0.58 100.39 0.61
CFK
2013 42.17 48.63 0.79 68.27 0.76
Mean 46.90 55.88 0.68 85.40 0.68
2011 52.69 62.60 0.59 97.44 0.78
2012 55.01 65.13 0.63 92.90 0.76
SMK
2013 51.06 60.44 0.61 95.39 0.75
Mean 52.90 62.72 0.61 95.16 0.76
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Fig. 5. Time series and scatter plots of Daily Actual Evapotranspiration at the a) CFK and b) SMK during 2011 to 2013
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Table 4. Comparison between flux tower and satellite based Actual Evapotranspiration on daily time scale

Site Year Bias (W/m?) RMSE (W/m®) Regression slope Intercept R?
2011 4.83 31.13 0.66 43.30 0.81
2012 -3.46 34.94 0.67 33.22 0.72
CFK
2013 6.53 34.94 0.63 4591 0.77
All period 2.61 33.97 0.65 41.04 0.77
2011 47.74 52.90 0.86 54.38 0.78
2012 36.13 4798 0.74 54.87 0.67
SMK
2013 44.75 53.67 0.69 64.80 0.65
All period 42.93 51.58 0.75 58.10 0.70
O, SMK 9] 7390l & Z¥H 0 = it Bl = ArE B kS ), 71E0 B2 RS 870k vt i
%t} CFK 9] 7Z-9-o= B4 RMSEZ} 33.97 W/m® (31.13~ o Hlof A2 o] AA=E AFESHAA, theFgt f(Multiple
34.94 W/m®), B Bias=2.61 W/m®*(-3.46~6.53 W/m?*)<] terms)S 1 2loH= MS-PT HH o] B} At AAZHALS
Q2= YER 2T, SMK A= B4 RMSE7}51.58 W/m® AP 4 a2 SR 4 Uk HFHE o 2 T =R
(47.98~53.67 W/m®), BF Bias=42.93 W/m® (36.13~47.74 A o] AvL= v|w s HH, SMK ] AvtE o} CFKof| A 9] A}
W/m®)9] Au= Vetigleh. T A=) AlAl-S UER] 7t Hoh £2 A mjeld 4= Qlet. o2t o= Ay A=

1

£ R*E CFKE} SMKOIA 212} 0.77 (0.72~0.81)2} 0.70
(0.65~0.78)2] AIE VFEFYITE MS-PT 1852 288t
AP AT} 2 Aol A Q] At vl wste] B, e
O 2 Folst ArtE Uehl= A& 918 4= Utk Yaoet al.
(2013)°14 MS-PT ¢8| &= &ofl AP 54t} 177
o] ZYA ] 7|9t S v wob S o, FAISHA Q1 4
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WALt Sur et al. (2012)94 MODIS Z&2E& ARgolo]
revised remote sensing based penman-monteith (RS-PM)&t
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AP =] 2QTE R ZE2 CFK A 0.65, SMK Ol A 0.49 2 LFEF:
O, RMSE (Bias)= CFKOI|A] 155.10 W/m® (-125.36 W/m’),
SMKOAE= 148.25 W/m” (70.67 W/m®) 2.2 AFg =it
Lee et al. (2016)°114] 2012~2013 @7} 2] MODIS A& &
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< o]-gsto] Aupdat FJn]dof| thsiA] H w3t o] =&
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