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Abstract: To study the correlation between ground surface deformation and influential factors in permafrost regions,
the Qinghai-Tibet Engineering Corridor (QTEC) from Xidatan to Amdo was chosen as research object. The small
baseline subset-interferometric synthetic aperture radar ( SBAS-InSAR) technique was applied to obtain the ground
surface deformation of the study area. Empirical models were used to calculate the influential factors of the study
area, including volume ice content, mean annual ground temperature, and active layer thickness, with the help of
geographic information system ( GIS) technology. Simple and partial correlation analysis methods were used to
analyze the correlation coefficient between ground surface deformation and influential factors. Results show that the
ground surface annual deformation rate ranged from — 33 mm/a to 15 mm/a, and the study area was mainly
dominated by settlement, with the mean ground surface annual deformation rate in the whole study area about
—-13 mm/a. In the areas where the volume ice content was greater than 30% and the mean annual ground
temperature was higher than —1 °C, the ground surface deformation was closely related to the influential factors,
with the partial correlation coefficient greater than 0. 8 and the P value less than 0. 05. In the areas where the
volume ice content ranged from 10% to 30% , the mean annual ground temperature was between -2 °C and
-1 °C, and the active layer was thicker than 3 m, the ground surface deformation had a stronger relationship with
the influential factors that the partial correlation coefficient was about 0.4 — 0. 8 and the P value was less than
0.05. In general, the ground surface deformation had strong positive correlation with volume ice content and mean
annual ground temperature that the mean partial correlation coefficient was about 0.75 and 0. 70 respectively, and
there was a moderate positive correlation between ground surface deformation and active layer thickness that the
mean partial correlation coefficient was 0.42.
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Tab.1  Simple correlation coefficient between ground surface

deformation and volume ice content

MR B vk R r
1,<10% 0.38 0.16
10% < 1,<20% 0.47 0.104 1
20% <1I,<30% 0.48 0.10
30% <1,<50% 0.89 2.06 x10 "
1, >50% 0.87 8.75x10~°

N 2 R  AEARF R e T - 1 CAYIX,
WA S AR 2 M i 5 2R T, A SRR O R BOR
T0.8, N P <0.05, fEARFIHRE T -1 °C
(X3, =3 T 4 g BT G R 20/ 0.2 ~ 0.6, P 3
KT 0.05, GEWIAHCPEA B35 5 R B vk & A
1L, ARV L X 3l 3 B 5 4R Pl HL A TE S A
KRKE TR PASE RN 0. 64
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Tab.2  Simple correlation coefficient between ground surface
deformation and mean annual ground temperature
AR MR R p
1< -2%C 0.35 0.17
-2CT<t=s-1%C 0.45 0.06
-1C<i<-0.5%C 0.90 8.37 x10 7
-0.5C<t<0C 0.84 4.54x10°°

HIZR 3 W, Z AR X R 515 3 2R
JE B —E BIAHSCHE 75/ T 3.0 m XTIV RN, —
BATAESI AR R, A R B T 0.2 ~0. 4,
7£3.0 m PLE (A, 2 AAHC R B T 0.4 ~
0.6, 4 FEEMIENE, B 4.0 m LU EIG8h 2R, H
fBIX IR P R T0.05, REIAHCHEA B2 . Sk
M, Z AR 1 X R AR 5 1 2h 2 2 B A IE 5

FIRIKR T H R AR BN 0.38,
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Tab.3  Simple correlation coefficient between ground surface
deformation and active layer thickness
a2 R p
Om<h<2.0m 0.25 0.28
2.0m<h<3.0m 0.37 0.15
3.0m<h<4.0m 0.41 0.19
h>4.0 m 0.48 0.04

4.2.2  HFRATE 52 0m R 2 WA OG5 B

F 4 ~6 N FRARIL g PR TEAS R X B
TRAEC R B (r) o FRER 4RI, BRI 32 8 FAR
SF-X Ml R 2R S U, YRR B K S T 30%
i, 240k X R A SRS K AR IR AR
IEAHSCOCR A C R EOR T 0. 8, 4HM 1Y P <0.05,
{85 87 B DG AT 45 SR AS TR (R 02, FEAR B & vk o
10% ~20% F120% ~30% 1< 35, #i = 25H 5 KFH
TUKEM A R B, WA REA T 0.6 ~
0.8, HH LU fRT FRAH OC R BCA W1 W 93 iR, A FEAK
FHE VKRR T 10% 1 X3k, 7 i AH 5 22 $50R L ] B
PG RO TR H b 3R A 5 AR vkt iy ¢
AR, P>0.05, BAKMIE, LBRIGZEE
FAES- 2 M Y 52 ) J , Z24F U b X 3R AR 5k
TR VKR Z [AIAEAE IE SR A G OC R, - XD AH OC R %K
$0.75,
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Tab. 4  Partial correlation coefficient between ground surface

deformation and volume ice content
IRFRE VK r P
I, <10% 0.47 0.14

10% <1I,<20% 0.68 3.34 %1073

20% <1I,<30% 0.75 2.14x107°

30% <1,<50% 0.93 1.20 x10°%
1, >50% 0.91 4.59 107"
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Tab.5  Partial correlation coefficient between ground surface
deformation and mean annual ground temperature
AET R r P
t<-2%C 0.39 0.11
-2C<is-1% 0.62 1.05x107°
-1C<t<-0.5%C 0.92 2.95x107%
-0.5C<t<0C 0.88 4.52x107°
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Tab. 6  Partial correlation coefficient between ground surface
deformation and active layer thickness
TR r p
Om<h<2.0m 0.28 0.22
2.0m<h<3.0m 0.39 0.13
3.0 m<h<4.0m 0.48 0.04
h>4.0 m 0.51 0.03
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