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1
Table 1 Information of CMA stations for algorithm calibration
/°E /°N /m
50349 124. 33 51.70 494.6
50758 125. 90 47.17 249. 2
50838 122.05 46. 08 274.7
51156 85.72 46.78 1291.6
51730 81. 27 40. 55 1012.2
52436 97.03 40. 27 1526.0
52713 95. 37 37.85 3173.2
52856 100. 62 36. 27 2 835.0
53276 112. 90 42. 40 1150.8
53602 105. 67 38.83 1561.4
53798 114. 50 37.07 76.8
53963 111. 37 35.65 433.8
54602 115.52 38.85 17.2
54725 117.53 37.48 11.7
54852 120.73 36. 97 54.4
54929 117.95 35.25 121.2
55279 90.02 31. 38 4739.0
55299 92.07 31.48 4 507.0
56034 97.13 33. 80 4 415.4
56357 100. 30 29.05 3 748.0
57034 108. 22 34.25 447.8
57091 114. 30 34.78 72.5
57290 114.02 33.00 82.7
57405 105. 55 30. 50 278.2
57562 111. 37 29.58 116.9
57845 109. 78 26.17 397.5
58236 118. 30 32.30 27.5
58527 117. 20 29. 30 61.5
(32. 1°N, 84. 4°E, 4 414. 9 m) o ,
CEOP (T s T in s T ) 20815 1249
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Fig. 3 Correlation of SSM/I and AMSR-E descending and ascending orbit brightness temperature of corresponding frequencies
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3 2004 N
Table 3 Monthly extent of near surface freeze/thaw states of ascending,descending and daily freeze/thaw cycle in 2004
(X10% km?) (X10% km?) (X10% km?)
1 5. 7667 3.5271 6. 6835 2.6103 5.8232 2. 6455 0. 8251 0
2 4.8838 4.4100 6.4491 2. 8447 4.9655 2.9427 1. 3956 0
3 3.1224 6.1713 5.6064 3.6873 3.2927 3.7791 2.2220 0
4 1.2228 8.0709 3.7206 5.5731 1. 2750 5.7044 2.3143 0
5 0.5863 8.7075 2.5707 6.7230 0.5813 6.7677 1. 9448 0
6 0. 2803 9.0135 1. 7538 7.5399 0. 2960 7.5701 1.4271 0. 0006
7 0.0767 9.2171 1. 0821 8.2117 0. 0940 8.2249 0.9753 0
8 0.0811 9.2127 1.0764 8.2173 0. 0970 8. 2645 0.9306 0.0019
9 0. 3469 8. 9469 2.3420 6.9518 0.3934 7.0335 1. 8669 0
10 1. 7174 7.5764 3.6911 5.6026 1. 7494 5. 8684 1. 6859 0
11 4.0424 5.2514 5.9765 3.3172 4.2479 3.4957 1.5502 0
12 5.3972 3.8966 6.4466 2.8472 5. 6806 2.9151 0.6981 0
+=H
o awssemesne [ e I A pEmEsn s 0 1500 3000km
[ H s ap e R e H PR EERi e
4 2004
Fig.4 Monthly average extent of daily surface soil freeze/thaw states in 2004
° s
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Table 4 Stable frozen period,stable thawed period,spring freeze/thaw transition period and
fall freeze/thaw transition period of CMA stations with different latitude and altitude
/°N /m
* * K
52.97 433.0 293 188 133 138 116 17 271 22
40.52 4 804.4 291 198 - - 124 81 205 86
32.35 4800.0 286 213 190 50 134 56 240 46
32.15  4414.9 276 187 215 11 98 117 226 50
36.23 42.7 349 17 45 281 1 44 326 23
28. 30 51.2 - - 205 365 - — -
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Algorithm Development of Monitoring Daily Near Surface Freeze/Thaw
Cycles Using AMSR-E Brightness Temperatures

Xie Yanmei',Jin Rui', Yang Xingguo®
( 1. Cold and Arid Regions Environmental and Engineering Research Institute ,Chinese Academy
of Sciences ,Lanzhou 730000, China;
2. Ningxia Hui Autonomous Region Meteorological Service ,Yinchuan 750002,China)

Abstract ;: In the study,we have utilized daily ascending(1:30PM) and descending(1:30AM) brightness tempera-
tures to monitor the near surface freeze/thaw states. The dual-indices algorithm has been used to identify the near
surface freeze/thaw states twice a day,which can classify daily surface freeze/thaw cycle into daily frozen surface,
daily thawed surface, daily surface freeze/thaw cycle and daily surface inverse freeze/thaw cycle. This study cali-
brates the thresholds of descending and ascending orbit 37GHz vertical polarization brightness temperature,respec-
tively, by in situ daily maximum surface temperature and daily minimum surface temperature of 28 meteorological
stations,and another 122 meteorological stations in China are used for algorithm validation. The classification accu-
racy of daily frozen surface is above 90%. The classification accuracies of daily thawed surface and daily surface
freeze/thaw cycle is around 70 %. On the basis of daily freeze/thaw state,annual surface freeze/thaw cycle is divid-
ed into stable frozen period,stable thawed period, spring freeze/thaw transition period and fall freeze/thaw transi-
tion period. According to results of 2004 ,in January, daily frozen surface and daily thawed surface is roughly bound-
ed by Tsinling Mountains and Huai River. Boundaries of daily frozen surface south,daily thawed surface north and
daily freeze/thaw cycle south/north move from southeast to northwest of China, with increasing surface tempera-
tures,and then move back for decreasing surface temperatures. Stable frozen period mainly appears in January and
February,and stable thawed period is in July and August. Spring freeze/thaw transition period occurs during March
to May,and fall freeze/thaw transition period in September,October and November.

Key words: AMSR-E;Brightness temperature;Daily surface freeze/thaw cycle;Surface freeze/thaw state



