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Table 1 Coefficients of split window equations

Frik Ca Ca Cas Cs Cs2 Of f set it
PR84 0 4.33 X (5.5~ es) /4.5 0 - 333X (5.5- ed)/45- 0.75 X d. 0 0

3.63+ 2.07 X (1- ¢)/e - 2.63- 19X (1 e)/e
BL90 0 + 18.9 X do/sq(e) 0 = 19.4 X de/sq(e) 0 1274
PP9I1 0 3. 46/¢ 0 - 2.46/e 0 40% (1 - e) /e
VI9l 0 3.78 0 - 2,78 0 50X (1= e)/e- 300 X de/e
KE92 0 0.5%X Pe+ 3.1 0 0.5X pPo=- 2.1 0 31- 55X P P
0ovo2 0 3.218 0 - 2,218 0 0. 858
UL92 0 2.8 0 - 1.8 0 48 X (1= e) = 75 X d. w< 3

40.51 - 40 X e+

- } - -— ] = 2
UVOS  0.58 2- deX (0.1 Xw+ 1.12) - 1.16 I 0.58 (8% 16y
CC97  0.39 2.34 - 0.78 - 1.34 0,39 0.5+ aX(1- ¢ - bXd ‘:: :3
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Table 2 Correlation between canopy temperature and soil mass water content in two soil layers

at various growth stages of winter wheat in Guocun village

H Al R em Ao Al A2 As CRIP F AL Rr?
4 H10H 0~ 20 - 36.92 5.70 0 - 0.01 0.55 0.87 0.30°
$A5m 20~ 50 - 21.79 4.52 0 - 0.01 0.41 0.40 0.17
4 J120H 0~ 20 54. 94 0 -0.23 0.01 0.83 2.21 0.69°
Henen 20~ 50 103. 23 0 - 0.47 0.01 0.42 0.21 0.17
4 H27H 0~ 20 80. 98 - 6.85 0.17 0 0.52 0.73 0.27°
fili R 20~ 50 63.38 - 3.096 0 0.002 0.67 1.62 0.45°
5HI18H 0~ 20 302. 00 - 22.96 0. 47 0 0. 64 1.38 0.41"
HEH I 20~ 50 100. 35 0 - 0.43 0.01 0.66 1.54 0.43°
5H24H 0~ 20 - 240.97 19. 31 - 0.36 0 0.44 0.47 0.19
HEH 20~ 50 - 28.59 2.28 0 - 0.001 0.64 1.41 0.41°
VE: FEARECH 60, * S RFMIK(EAIKT o= 0.05).
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Table 3 Temperature comparision between RS values and field observation values in Quzhou farmland T
XLP_U}I[ i [ SR 0ov92 BL90 ceco7 KE92 PP9l PR84 UL92 Uvos V19l
04-09 14 : 41 11.94 5.90 11.90 10. 70 6.10 10. 00 11.70 10. 30 10. 60 11.90
04-10 14130 16.39 21.58 23.01 21.21 18.53 21. 89 22.53 21.00 21.18 22.23
04-11 14:19 20. 14 23. 38 25.06 23,27 20. 73 23.79 24. 82 22.89 23.13 24.15
04-12 14 : 24 16. 81 14,94 16.75 14.85 12.35 15.35 17.05 14.15 14,75 16. 15
04-13 14:16 24. 39 26. 20 28. 65 26.95 23.15 27.75 28. 65 26. 65 26. 85 28.25
04-20 14 : 08 23.24 21.85 23.05 21.39 19.03 21.77 22.54 20.98 21.20 21.95
05-03 13:57 24.06 25.15 28. 36 26.76 23.06 27.16 30.26 24, 46 27. 46 28. 46
05-11 13 : 47 27.89 27.20 30.99 29.39 25.19 30. 09 33.39 26.89 30.19 31.59
05-18 13:57 24.51 21.17 24,58 22.75 19.53 22,94 25,91 21. 14 22.53 24,58
0522 13:33 29.81 30. 52 35.45 46.45 30.15 33.85 40. 85 28.05 54. 35 36.55
SE AT -0.13 -0.13 2,58 -2.14 1.54 3.85 -0.27 3.31 2.66
b 2 3.26 3.26 4.95 2.70 2.84 3. 69 2. 66 7.90 2.88
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Table 4 Regression analysis between measured values

and retrieved values by remote sensing

B L ']LF.I LIPS I_NI‘U_'i % ) F i B
brAE REC UM PR AT
BL90 2.21 0.93 237. 36 39,11 48. 55 0
ceY7 2.97 0. 86 205. 69 70.77 23.25 0. 001
KE92 2.31 0.92 233.90 42,56 43.97 0
ovo2 2.69 0. 89 218.61 57. 86 30. 28 0. 001
PP9l 2.28 0.92 235.04 41.42 45. 40 0
PR84 2.16 0.93 239,14 37.32 51.26 0

UL92 2.71 0. 89 217. 81 58.65 29.71 0. 001
uvos 3.37 0. 82 185.70  90.77 16. 37 0. 004
VI9l 2.16 0.93 239,12 37.34 51.23 0
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Fig.2 Change trend between measured values

and retrieved values by UL92 methods
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Fig.3 Distribution of land surface temperature of winter wheat retrieved by UL92 method in Handan
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Selecting split-window algorithm for retrieving canopy surface
temperature of winter wheat and monitoring soil water content

Liu Yun"?,

Yu Zhenrong', Sun Danfeng', Hou Shiquan'

(1. College of Recourse and Environment, China A gricultural University, Beijing 100094, China:

2. Department of Landscape Architecture, Beijing A griculture College, Beijing 102206, China)

Abstract: Two thermal channels of NOAA can be used to retrieve land surface temperature, which can be used to

monitor soil water content.

Nine kinds of split-window algorithms were used to retrieve surface temperature of

Handan during the winter wheat growing stage in 2002, and the results were validated by ground experiment. It

indicates that UL92 method is the best one for land surface temperature retrieval in plain area of Handan with less

average error and standard error.
bined, split-window algorithm could retrieve land surface temperature more precisely.
ment,

For the mountainous areas and highland, if digital elevation model was com-

Based on the field experi-

functions between surface temperature of winter wheat and soil water content were established. The func-

tions can be used along with UL92 method to monitor soil water content of different soil layers. That was a new

method of using thermal remote sensing to monitor regional sectional soil water content.

It was concluded that

regional sectional water soil content can be monitored by combining the experiment function with remote sensing

data.

Key words: split-window algorithm; canopy surface temperature; soil water content; winter wheat



