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Table 1 AMSR-E model for retrieving land surface temperature of Guangdong province

MPDI AMSR-E R?
RMSE/C /C

LST=0.00104X Ts o +0. 01801 X Ty5.7v—0. 01151 X T15 750 —
<20. 06 0.781 1. 56 1.25
0. 00201 X T3 5v+0.00271 X Tys s+ 56. 82032

LST=0.00110X Tg. 9 +0. 00998 X T35, 5v — 0. 00457 X T34, 511 +
0.06~0.07 0.716 1.47 0.91
52.19068

LST=0.00122X T4, o +0. 01109 X T15,7v —0. 00823 X T15.7n +
0.07~0.08 0.716 1.92 1.10
0. 00500 X T3 5y +62. 21144

0.08~0.09 LST=0.01496 X T3.5v —0. 00720 X T36. 51+ 52. 18968 0. 757 1. 89 1.10

=>0.09 LST=0.01783X T5 7v—0. 00922 X T5 7 +58. 03248 0.818 1. 84 1. 30
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Fig. 1 Fitting relation between land surface temperature
. 3 2008 1 11 ~2 29 and air temperature
2 AMSR-E
Table 2 AMSR-E model for retrieving air temperature of Guangdong province
MPDI AMSR-E R?
RMSE/C /C
LAT=—0.51381 X T 9u—0.49097 X T35, 7v+0. 49972 X
<0. 06 0.74 1. 90 2.05
Tis.7u10.51251 X Ty3 v —0. 51156 X Ta3 gu+75. 97954
LAT=—0.51373XTs,9u—0. 50178 X T34 5v+0. 50906 X
0.06~0.07 0.67 1.65 1.98
Ts6.50169. 74686
LAT=—0.51357X Tg. 91— 0. 50028 X T15,7v +0. 50413 X
0.07~0.08 0.70 2.34 2.30
Tis.7u—0. 50848 X T3 gv +83. 23737
0.08~0.09 LAT=—0.49507 X T35 5v +0. 50552 X T35 511 +69. 74551 0.70 2.28 2.27
=>0.09 LAT=—0.49121 X T15.7v+0.5028 X Ty5,7u+77. 61142 0.78 2.42 2.40

3

S

Table 3 Lowest air temperature,, temperature cooling difference and temperature cooling duration in Guangdong province

T/C AT/C D/d T/C AT/C D/d
—0.7 13.4 13 3.1 19.4 23
1.9 13.3 17 3.6 19.3 25
0.4 14.2 15 5.1 17.2 24
—0.6 13.2 13 5.1 15.9 21
—1.8 14.3 13 6.6 16.9 21
—3.9 16. 6 13 5.5 16.8 25
—0.6 12.8 13 6.9 15.5 26
—0.3 14. 4 14 7.8 14.3 24
2.0 13.1 15 8.0 15.3 25
0.6 18.5 21 6.8 15.3 25
1.0 16.0 17 7.5 15.0 26
1.1 14. 4 19 3.5 20.2 20
0.4 18.7 20 4.3 17. 6 18
0.2 19.0 23 4.5 19.0 22
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3
T/C ANT/C D/d T/C AT/C D/d
—0.1 21.3 26 3.7 16.7 17
—0.4 16.9 22 2.0 16.5 15
—0.2 19.0 22 4.1 16.9 22
0.8 17.8 25 3.8 17.4 23
1.3 18.6 24 3.9 18.6 25
0.9 18.3 26 5.4 18.6 29
4.6 15.2 23 4.4 16.9 25
6.5 14.0 23 4.1 16. 8 19
0.1 16.7 13 3.7 17.2 22
0.4 16. 8 13 5.1 16.0 17
2.3 15.9 15 4.6 17.7 19
0.5 17.8 15 5.9 16. 1 20
0.6 18. 0 16 4.4 17.0 22
1.6 18.9 18 4.8 16.7 22
2.7 19. 4 22 6.7 15.3 23
2.1 16.5 20 5. 8 16. 3 23
2.4 17.2 18 5.5 17.0 22
2.6 18. 4 20 5.6 20. 6 21
1.5 17.9 20 6.2 16. 8 23
3.4 17.9 21 5.1 20. 4 19
3.6 17.3 21 6.7 19.0 23
3.7 17.5 22 7.2 18.5 23
1.3 20.1 21 6.3 19.5 24
0.9 19.0 25 6.6 16.0 22
3.0 18. 4 24 5.2 19. 3 27
5.4 16. 6 21 6.8 17. 8 21
3.9 18.0 22 5.1 19. 3 23
2.2 17.1 24 6.7 18. 6 24
1.6 16. 2 21 7.8 20. 3 25
, . 2008 1 11 ~2 29
. 75 % 2008 2 3 ¢ 2(a)),2008 2
, ( 3 8.7 C,
2), . . N —2.1°C, 5 C 1/3,
, ) o ( ) s
F=—0.756T+0.611AT+0.915D+A  (2) ( . . . . ) .
‘A , T>5C ,A=0; 5=T> 4.2
4°C L,A=19.08; 4=>A>3C ,A=238.16; 2008 1 11 ~2 29
3=>T>2°C ,A=057.24; T<2°C , ( 3, . .
A =83.95, . )>.1 11 ~15 4d .
A 20°C 5°C , 15°C;1 21 ~2
2 124 , . 25 °C
4.1 AMSR-E , 4.3 C, 2
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Fig. 2 The low air temperature conditions in Guangdong province during the chilling injury period from Jan. 11th,2008 to Feb. 29th,2008
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Fig. 3 Lowest air temperature in Guangdong during the time period from Jan. 11th,2008 to Feb. 29th,2008
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Table 4 Values of the chilling injury index in Guangdong province

F F F F
104. 56 105. 97 70.11 21.48
106. 19 105. 81 28.61 43. 80
106. 05 78. 94 25.07 23.68
104. 36 108. 17 24.55 46. 27
105. 94 109. 13 28.98 45.78
108. 94 110. 76 28.04 25.33
104.12 87.18 24.80 26.62
105. 79 84.03 26.18 26. 36
104.17 82.40 27.08 27.57
114.01 84.82 27.29 26.62
108. 53 112.05 66. 16 25.99
109. 30 65. 74 43.05 27.59
113.37 65.22 47.42 26.91
116. 45 66.19 61.12 29.11
120. 83 114. 46 106. 24 24.92
114. 71 117.75 46. 44 32.57
115. 84 88.17 66. 96 24.95
117.10 25.28 69. 45 28.98
116. 29 66. 34 33.82 28.26
118. 24 87.98 48.95 29. 38

45.93 111.85 43.63

24.69 68. 71 66. 00

120.00
78.63
58.75
38,95
23.00

0 80 160 240 320 km
[ — — —
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Fig. 4 The chilling injury conditions of Guangdong province during the time period from Jan. 11th,2008 to Feb. 29th,2008
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Table 5 Classification standards of chilly injury degree in Guangdong province

/C /C /d
T=5 N B F<C38.95
5=T>4 <15 <15
5=T>4 =15 =15 58.75>>F>38. 95
4=T>3 <15 <15
1=T>3 =15 =15 78.62>F=>58. 75
3=T>2 <15 <15
3=T>2 =15 =15 F>78. 62
T2 10 10
, . ( ) s
N ] 33 389. 13 kmz H ]
, N N N N N 30
N 9 2'_) * -\_:-{-( }‘ l 80‘_ —.4801
19 803. 74 km* 86 929. 31 km®, , R2=0.54
.20 *
10.10%, 2 e
B
o L
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. T 25 50 75 100 125
FEEIRH
4.4 2008 0
Fig. 5 Relationship between chilling injury index and
’ ’ ’ average output of orchards in Guangdong province
( 4(b, Do 5
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Study on the Low Temperature and Chilling Injuries of Typical Crops
Using Passive Microwave Remote Sensing in Guangdong
Province during Snow Disaster of 2008

Chen Xiuzhi'*******,Chen Shuisen®,Su Yongxian'*",

Li Dan"**,Han Liusheng'**
(1. Guangzhou Institute o f Geochemistry ,CAS,Guangzhou 510640 ,China;
2. CMA/Henan Key Laboratory of Agrometeorological Sup port and Applied Technique,
Zhengzhou 450003,China ;3. Guangzhou Institute of Geography ,Guangzhou 510070,China;
4. Graduate University o f Chinese Academy of Sciences,Beijing 100049,China;5. Digital Land Key
Laboratory of Jiangxi Province ,East China Institute of Technology ,»Fuzhou 344000,China)

Abstract: Using AMSR-E brightness temperatures and in-situ temperatures, this paper establish an air tem-
perature inversion model (error=2.5 “C) during the 2008 chilling injury. The minimum air temperatures
are all smaller than 9 ‘C. The temperature cooling duration in most areas is larger than 10 day. We further
establish a chilling injury index based on three important chilling injury factors (minimum air temperature,
air temperature difference and temperature cooling duration). The chilling injury degree gradually decreases
from northern mountain areas to southern coastal plain areas. Severe chilling injury mainly occurs in north-
ern mountain areas. Less severe chilling injury occurs mainly in central regions, paralleling to the coastline.
General chilling injury and no chilling injury mainly distribute in coastal regions. The severe and less severe
chilling injury equals to 40. 1% of the total area of Guangdong. Orchards suffering severe and less severe
chilling injury reach 49. 61% of the total orchard arca.

Key words: Passive microwave remote sensing; AMSR-E; Crop chilling injury; Chilling injury index; Low

temperature



