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Abstract; The Yulong Snow Mountain is characterized by marine glaciers, which is sensitive to earth’s climate change and
has important ecological research value. To study the variation of surface temperature in the Yulong Snow Mountain area, a
quantitative analysis method based on a three-dimensional (3D) surface temperature field is proposed in this paper. The
digital surface model is constructed using high-resolution stereo mapping satellite images to provide accurate 3D terrain
reference. Multi—temporal thermal infrared satellite image data are used to invert the surface temperature field model to
provide a basis for the change of surface temperature. The digital surface model is combined with the multi—temporal surface
temperature field model to analyze the spatio—temporal variation of surface temperature in detail. Based on Landsat satellite
images acquired by same season from 1987 to 2018, a digital surface model is constructed by inversion of surface
temperature and 3D images of the ZY3 satellite. The fourth order temperature interval was used to analyze the surface

temperature variation in the Yulong Snow Mountain. The low temperature area and the sub-low temperature area are
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shrinking with a speed of 2.096 km’/a and 2.662 km’/a, respectively. The medium temperature area and the warm
temperature area are expanding with a speed of 2.902 km®/a and 1.703 km®/a within the experimental area in recent years.
The multi—temporal surface temperature changes in the Yulong Snow Mountain area are analyzed. The results show that the
climate is warming around the Yulong Snow Mountain area, and could provide reference for global ecological environment

change.

Key Words: Yulong Snow Mountain; digital surface model; surface temperature inversion; three-dimension temperature

field; spatial and temporal variation
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Fig.1 Geographical location of Yulong Snow Mountain
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Fig.3 Image data after temperature inversion and stereo imaging
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Fig.5 Three-dimensional temperature field building workflow
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Fig.6 Temperature distribution map of the Yulong Snow Mountain area over the years
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Fig.7 Surface three-dimensional temperature field of the Yulong Snow Mountain area over the years
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Table 1 Statistical table of surface area in different temperature zones in the study area over the years

WEBSE Y m?
Ay Surface projected area
Year IRTRLIX. TAR I X AR IX I IX.
Low temperature area Sub-low temperature area Medium temperature area Warm temperature area

1987 39662614.90 109303632.65 159855686.73 67870813.35
1989 100350516.75 167894283.54 103698850.58 26357530.22
1992 59986222.59 166272893.98 129727603.83 27822318.12
1994 36772838.41 156952932.20 148880592.49 39377098.06
1996 32347327.41 116767734.97 151196739.69 79356377.08
1998 36104902.05 121533270.57 166544567.57 56728735.02
2000 25584904.35 118287895.83 158910885.55 76465735.39
2004 42798974.11 106557479.78 178855534.53 63030005.13
2008 25203350.03 94355528.34 182044671.10 80184375.92
2010 39429875.41 122682259.54 164257837.26 56664710.04
2013 8431398.76 71556576.18 210857646.13 102686563.61
2015 25610860.42 117031621.74 186285028.76 61136941.97
2018 6038248.54 70203399.40 223005089.81 94995778.22

*2 MEXBEAEERXMRIFEREITER

Table 2 Statistical table of surface area in different temperature zones in the study area over the years

R IR Y m?
Ay Actual surface area
Year fIRIRLX WARIRX i X i X

Low temperature area Sub-low temperature area Medium temperature area Warm temperature area

1987 52896338.98 147788068.03 190471082.10 81133720.98
1989 133426648.73 209607304.21 126070284.26 30779350.16
1992 79977864.14 214958033.35 153384006.34 33733518.01
1994 49403149.25 205883234.46 176199607.86 48063533.86
1996 43814895.08 158199116.71 179079397.20 95500285.68
1998 49325713.55 162151764.34 197769789.54 68358638.94
2000 34756609.54 158932294.55 188717199.36 92952879.26
2004 56911242.63 137386290.47 222593681.08 73886064.30
2008 34076350.09 129156315.29 217958993.70 97110029.61
2010 52734908.29 163877200.62 195775209.50 67567869.08
2013 11477557.69 96139363.52 263648243.73 122198348.58
2015 34344081.36 156072114.10 226604381.22 72053917.57
2018 11961364.96 95602920.82 236784500.70 113642608.88
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Table 3 Slope of surface area change in different temperature zones

IR X YA X i X % ik 1X.
Low temperature Sub-low temperature Medium temperature Warm temperature
area area area area
SR T AR A
bR B LS -2.09 -2.662 2.902 1703
Actual area change trend
/Ef /El/‘li &
WEPEAES -1.610 -2.164 2.596 1.443

Projected area change trend
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Fig.8 Trend map of surface area change in different temperature zones
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