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Fig.1 SAR interferometric sounding
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Fig.2 Repeat—pass differential InSAR ( DInSAR) sounding
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Fig.3 Propagation path of radar wave in snow
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Table 1 Snow parameters measured in the Middle Tianshan Mountains

44°1724" N 87°55°50" E  43°55°53" N 86°12733" E  43°154" N 85°20°50" E

- -) 20104207 2010-2-07
/(g *em™) 0. 160 0. 140
1.340 1.340
0.005 0.009
1% vol 0.530 1.050
/em 4-~8 7-~8
/em 206 114

43°25726" N 84°4272" E

2012-0441 2012-0442
0.180 0.250
1.340 1.630
0.002 0.013
0.170 1.700
24 ~35 12 ~61

515 87
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6 2002 2004
Fig.6  Monthly variations of air temperature at Kensiwate Hydrological Station in 2002 and 2004
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Table 2 Baseline parameters of the two InSAR pairs
IMS 080712 090103 090207 X
- ¢
orb*
/ d 175 35 ¢
/ m 56.552 476.040 3.2
/ m 934.975 934.891
2m /m 163.452 19.416 0.18 g *cm -3 0 230, (7)

o /m 0.028 0.028 (8) ) (7
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7 080712 -090103 090103 — 090207
Fig.7 Coherence images of 080712 —090103 and 090103 - 090207 pairs

8 080712 -090103 090103 - 090207
Fig.8 Derived deformation of 080712 —090103 and 090103 — 090207 pairs

9
Fig.9 Histograms of snow depth (080712 —090103) and snow depth variation ( 090103 —090207)
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12
Fig. 12 Model for calculating decorrelation caused by variation of path length in snow at X-and C-band

13 0.5
Fig. 13 Maps showing the areas with coherence coefficient more than 0.5 and corresponding optical images
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Snow depth derived from repeat-pass InNSAR sounding

LI Hui' > XIAO Pengfeng® FENG Xuezhi®  LIN Jintang® WANG Zuo® MAN Wang'
( 1. Department of Spatial Information Science and Engineering Xiamen University of Technology Xiamen 361024 Fujian China;
2. Department of Geographical Information Science Nanjing University Nanjing 210023 China)

Abstract: Snow depth is one of the most important parameters in hydrology. At a regional scale SAR ( Synthet—
ic Aperture Radar) has the ability to monitor the surface deformation effectively with a certain penetration and
interference sounding capability. The refraction of microwaves in dry snow is shown to have a significant effect
on the interferometric phase. A relationship between changes in snow depth and interferometric phase can be de—
rived. A method of snow depth derived from repeat-pass InSAR ( Interferometic SAR) sounding by using Envi-
sat ASAR IMS products is proposed. Taking the pediment plain in Manas River basin as a study area the opti—
mal InSAR pair ( with and without snow) is chosen by judging snow state from meteorology and hydrology ob-
servations as well as field observation data then the interferometric phase can be calculated as a product of In—
SAR optimized processing. From the derived snow depth in the period between Jul. 2008 and Feb. 2009 it was
pictured that the average snow depth was about 20 c¢m in the study area which was consistent with the field sur—
vey. Compared with satellite snow cover images from HJ-1 one can see that the snow cover is similar with the
optical images and the snow depth distribution varies with the mixed pixels in HJ4 data identically. Finally er-
ror evaluation was proposed to deal with the possible unreasonable results. Some reasons which cause inaccuracy
were also discussed such as decoherence due to snow cover and atmospheric effects.

Key words: snow cover; remote sensing; snow depth; repeat-pass InNSAR sounding; intervention



