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1
Table 1 The instruments of related measurement and calculation ground heat flux at Guantao site
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Table 2 The comparison results of surface soil heat flux HM
among the observation and calculation methods at Guantao 6
site in 2010 ( take PlateCal as the reference method) 25 7 15 10 10 11 g
C - R RMSE/(W/m’) HM PlateCal
TDEC y=0.93x 0.99 7.03
06.01 -06.23 HM y=0.87x  0.84 23.96 °
( ) TCAV  y=0.75%x  0.90 16.55 TCAV 2~6 cm
ITCC y=1.12x 0.80 36.53
TDEC y=0.93x 0.99 5.44 31
07.20 -08.09 HM y=0.70x 0.83 18.48
( ) TCAV y =0. 66x 0.80 19.27 TCAV
ITCC y=0.98x 0.79 29.91 PlateCal - ITCC
TDEC y=0.93x 0.96 9.93 13 33 Ceni 41
enis
06.25 -07.15 HM y=0.99x 0.83 21.26
( ) TCAV y=0.74x 0.76 19.98 ITCC
ITCC y=0.6lx 0.67 20.34
TDEC y =0.96x 0.95 9.70 ITCC PlateCal
10.10 -11.08 HM y=1.30x 0.83 26.55
( ) TCAV y=0.73x 0.84 14.48 °
ITcC y=0.82x 0.78 20.00 ITCC
'R N
13
HM PlateCal 31
6 ITCC PlateCal
25 7 15 V10 10 11 8 o
HM PlateCal 3.1.2 REXEHEF
HM N ITCC TCAV
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s ) 15 cm 15 cm
7 40 41 15 em
s 3,
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o 3
HM PlateCal 10 W/m’ o 4
o 2 (6 25
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3 15 cm HM 15 cm
Table 3 The comparison results of soil heat flux at the
depth of 15 cm at Guantao site 4
( - R RMSE/( W/m?) 15 cm
=1. . . 3
06.01 _06.23PlateCal y=1.84x 0.97 11.71 s Yang 1
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( HM y=1.29x  0.86 6.40 HFT3 1.22 W/(m *
PlateCal y=1.43x 0.93 6.62 27
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T _CNR T _IRT 4,
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4 ( 7, 0cm )
Table 4 The comparison results of surface soil heat flux with different surface temperature observations at

Guantao site (take 7,_0 cm calculated soil heat flux as the reference)

« - R RMSE/( W /m?)
_ T,_CNR y=1.0lx 0.99 3.39
ateC
aleta T,_IRT y=1.02x 0.99 3.45
06.01 -06.23 T._CNR y=1.02x 0.98 3.42
TDEC ’
( ) T._IRT y=1.03x 0.97 4.41
- T,_CNR y=1.20x 0.87 23.78
T_IRT y=1.22x 0.86 26.74
Pl T._CNR y=1.02x 0.98 4.40
ateC
ateka T_IRT y=1.03x 0.98 5.81
07.20 - 08. 09 T,_CNR y=1.02x 0.99 4.52
TDEC o
() T,_IRT y=1.03x 0.98 5.88
. T._CNR y=1.21x 0.88 27.79
T._IRT y=1.23x 0.86 30.16
PlateCal T,_CNR y=1.00x 0.99 3.00
alera T,_IRT y=1.0lx 0.99 3.20
06.25 -07.15 T,_CNR y=1.00x 0.99 3.02
TDEC
() T._IRT y=1.0lx 0.99 3.32
- T._CNR y=0.93x 0.90 12.98
T_IRT y=0. 94x 0.89 14.04
Pl T._CNR ¥ =0.99x 0.99 3.34
ateCe
alea T,_IRT y=1.00x 0.99 3.67
10.10 - 11.08 T._CNR y=1.00x 0.99 3.48
TDEC
() T_IRT y=1.0lx 0.98 4.25
. T._CNR y=0.88x 0.91 16.51
T._IRT y=0.89x 0.90 18.42
10%
; HM 5 10%
- PlateCal TDEC
HM 8 11% ~14% N
o ( PlateCal TDEC HM TCAV ITCC)
3.2.2 I3RE
PlateCal TDEC HM
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2
6 3.3 N
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5 10% N o

Table 5 The comparison results between soil heat flux
calculated based on observed soil moisture and plus 10 %

real soil moisture at Guantao site

11: 00 - 13: 00
( - ) R RMSE/( W/m?)
PlateCal y=1.12x 0.99 1.22
06.01 —06.23 TDEC y=1.11x 0.9 1.90
HM y=1.100  0.99 1.18 o
( ) reav y=1.12x  0.99 0.60 TDEC
ITCC y=1.13x 0.9 0.65
PlateCal y=1.13x 0.99 1.05 6 2008—2010
07.20 08,00 TDEC y=1.12x  0.99 1.46 o
C HM y=1.11x 0.9 0.61 6
TCAV =1.12 0.99 0. 64
| ~30 ~200 W/m’ 5
ITCC y=1.13x 0.9 0.62
PlateCal y=1.12x  0.99 0.51 ~6 ; -10
— 2
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HM y=1.11x 0.9 0.71
C ) peay y=1.13x 0.9 0.36
ITCC y=1.13x  0.99 0.27 o
PlateCal y=1.12x 0.9 1.12 3.3.2 WERBEEFHEORNLE
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Fig.5 Diurnal variations of net radiation ( Rn) surface soil heat flux ( G,) in clear day at Guantao site
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Table 6 The energy balance ratio of each month before and after soil heat flux correction at Guantao site

1 2 3 4 5 6 7 8 9 10 11 12
(H+LE) /(Rn - Gy) 0.77 0.78 0.78 0.77 0.79 0.91 0.90 0.94 0.96 0.95 0.82 0.80
(H+LE) /(Rn-6) 0.73 0.73 0.74 0.73 0.74 0.82 0.81 0.84 0.85 0.85 0.77 0.76
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The pictures in the above adopted the soil heat flux measured at 2 ¢cm the pictures in the below are the corrected soil heat flux by TDEC meathod
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The Observation and Calculation Method of Soil Heat Flux
and Its Impact on the Energy Balance Closure

Xu Ziwei Liu Shaomin Xu Tongren Ding Chuang
( State Key Laboratory of Remote Sensing Science School of Geography
Beijing Normal University Beijing 100875 China)

Abstract: The soil heat flux is an important component of the surface energy balance equation and the obser—
vation and calculation method of soil heat flux is of great significance. The surface soil heat flux was calculated and
analyzed using the observation and calculation methods including PlateCal TDEC HM TCAV ITCC based on the
meteorological data of Guantao site in 2010. With the comparison of the results derived from these five methods the
optimal method is selected and used to obtain the land surface heat fluxes of Guantao site during 20082010 and the
diurnal and seasonal variation characteristics are analyzed. The main conclusions are: (DPlateCal and TDEC are
the optimal observation and calculation methods for obtaining land surface soil heat flux respectively; while the re—
sults of HM TCAV and ITCC method are not satisfied. (2)The PlateCal and TDEC methods are both sensitive to the
surface soil temperature however the HM method is not sensitive to the surface soil temperature and all the obser—
vation and calculation methods are sensitive to soil moisture. (3)The surface soil heat flux showed a typical diurnal
variations during winter wheat corn and bare soil and the seasonal variation is consistent with the trend of net radia—
tion. @When the soil heat storage was considered the monthly surface energy balance closure ratio in 2010 could
increase 4% ~11% and the annual energy balance closure ratio increased 3% ~5% in the year of 20082010 at
Guantao site.

Key words: Surface soil heat flux; Soil heat flux plate; Energy balance closure.



