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Influence of different surface albedo calculation methods on the simulation of
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Abstract: Surface evapotranspiration is an important link for maintaining the water and heat balance of the earth. The
SEBAL model is a remote sensing evapotranspiration estimation model used widely in the evapotranspiration research field.
Surface albedo is not only a significant factor for the surface energy balance but is a vital input parameter in the SEBAL

model. Different surface albedo computing methods will affect the results of the SEBAL model. In this study, we used two
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surface albedo computing methods, which were proposed by Smith Ronald and Liang Shunlin, respectively, to calculate the
surface albedo for the Sangong River Basin in Xinjiang. Then, the calculated surface albedo was input into the SEBAL
model to obtain a diary surface evapotranspiration. By analyzing two kinds of evapotranspiration and surface albedo resulis,
we were able to draw several conclusions. The diary evapotranspiration results calculated from the two kinds of surface
albedo methods and the SEBAL model fit well with the measured values. The smallest coefficient of determination was 0.75.
The evapotranspiration results calculated using Smith’s surface albedo showed a higher correlation with the measured diary
evapotranspiration value than that of Liang’s surface albedo. We compared the two diary evapotranspiration results using
RMSE and other indicators, and we found that the evapotranspiration results from Smith’s albedo method was more accurate
than Liang’s. The average diary evapotranspiration using Smith’s surface albedo was higher than that of Liang’s albedo; the
difference was greater in the summer than in the other seasons tested (0.64 mm/d). The difference in the other seasons was
smaller (0.2 mm/d). An additional comparison of the two kinds of average surface albedo revealed that the average surface

albedo calculated by Smith’s method was less than that of Liang’s method for 6 periods.

Key Words: arid region; surface evapotranspiration; SEBAL model; surface albedo
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Table 2 Daily average evapotranspiration using two kind Surface albedo methods

RS AR5 T 1k 5H25H 62 H THI12H TH28H 8H29H 9H30H
Surface albedo calculation method May 25th June 26th July 12th July 28th August 29th  September 30th
Liang 2.0789 3.1049 2.7906 2.7284 1.7572 1.0955
Smith 2.3733 3.8507 3.4315 3.2518 1.9678 1.2002
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Fig.2 Daily evapotranspiration distribution using Liang Surface albedo formula
A
Z
(=3
N
<
<
FE ]
= H # MR/ (mm/d)
=y 7 0—1
12
I 23
34
Il 45
56
. —7
% - >7
o
<
<
=]
<
~ & *
FHZSEI | \8H29El‘ - |
87°40" 87°50" 88°00" 88°10'E  87°40’ 87°50’" 88°00" 88°10'E  87°40' 87°50" 88°00' 88°10'E

0 20 40 km
| 1 J

3 Smith REBEAEAEZTHEHESH

Fig.3 Daily evapotranspiration distribution using Smith Surface albedo formula

http ; //www.ecologica.cn



8 1 SRIRT A MR RO R T T 0 S XA U 4 2R 5 7

[So]
f=}
1
[5e}
(=}

Liang ———5H25H 6H26H [ Smith
7H12H 7H28H

—
W

8H29H 9[30H

[}

wn

14564 % Pixel number/ X 103

[=)

0 i
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
H #%## Daily evapotranspiration/(mm/d)

B 4 Liang REBRITE A Smith RBRHEAEZTHHERHEN ML
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Table 3 Comparison of simulation accuracy of SEBAL model using two kind albedo methods

IR AR5 T

2
Surface albedo calculation method R RMSE/ (mm/d) BIAS/ (mm/d) MAE/ (mm/d)
Liang 0.7839 1.0957 -0.5297 1.0448
Smith 0.8524 0.4811 -0.0385 0.6187

R? , R B, Coefficient of determination; RMSE, 4] /7 #8 i 2%, Root mean square error; BIAS, - 41l 2%, Bias; MAE, -2 44 X} i 22, Mean

absolute error
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Table 4 Average albedo calculated by two methods

R Tr% 5H25H 6 H26H TH12H TH28H 8H29H 9H30H
Surface albedo calculation method May 25th June 26th July 12th July 28th August 29th September 30th
Liang 0.3638 0.3469 0.3285 0.3183 0.3013 0.2916
Smith 0.2944 0.2684 0.2552 0.2558 0.2520 0.2520
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Fig.8 Comparison between surface albedo calculated by two methods and MCD43A3 shortwave white sky albedo
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Table 5 Landsat 8 OLI data’s band average solar irradiance based on Thuillier and WRC Solar spectral curve respectively

Bt 1 2 3 4 5 6 7

Band First Second Third Fourth Fifth Sixth Seventh
B um 0.433—0.453  0.450—0.515  0.525—0.600  0.630—0.680  0.845—0.885  1.560—1.660 2.100—2.300
Wavelength range

Thuillier S,/ (W/m?) 1895.33 2004.57 1820.75 1549.49 991.76 247.55 85.46
WRC S,/ (W/m?) 2504.43 1971.044 1849.95 1644.23 970.51 245.97 66.13

Thuillier S; JFH Thuillier 7 BH G 2645 B 00 )% B2 K BRAR B, Band average solar irradiance based on Thuillier Solar spectral curve; WRC
S, S WRC A BAYG3E i 24 5014 3% B2 R BRAR FEEE |, Band average solar irradiance based on WRC Solar spectral curve

TFF 5% 3 T WA Rl 32 i RT3 745 & SEBAL #5280 | X6 75 b 52 X L 78 370 38 H 28 Bk A7 S 1 1 647 L
A5 ERWT L (1) Simth 79k F B 2453 201 H YZ8E0R = T Liang J775 N R ZA5 2000 H Y2880 XM 22 5
EE B S, [FEF, Smith 7775 N EET SEBAL RIS 21 (1) iz 38 45 515 S0 EL A0 F00 75 R 3 R v 2 2 B s A
Liang 75k FARBIMMAE S, (2) PR vE T A0 b S IR 25 57 2 3K SEBAL A58 iz 3 H 28 it 25 S ) £ 22
JEEAE MR H I Liang 73245 20 (0 o 26  IR 34 5 F Smitih 77545 R (77549 0.04—0.08) , (3) 5 MCD43A3
P HL LSS R R |, Liang J5 A58 A 2% 2 1B R 5 MCD43A3 77 5 — S, 5 2 Hof B 7 B o s v
LA IEZF , Smith 7R AERIGT X 938 S 4T
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