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Abstract: Ground Penetrating Radar ( GPR) is widely used in glaciology study due to its superiority of fast
precisely undamaged and efficiently surveying on underground obstacles. The pauthors demonstrate the ability of
GPR in the survey of glacier thickness and bedrock topography with field measurements on Qingbingtan glacier
No. 72 in the Mt. Tomor Region of Tianshan. Based on the GPR images the precise thickness of ice and topog—
raphy of bedrock are acquired. The both data are then used to estimate the ice volume. Results indicate that the
thickness of ice tongue ranges from 0 to 148 m with an estimated ice volume of 0. 055 860 km® corresponding to
the water equivalent of 0. 050 274 km®. The glacier has experienced intensive melting during the last 50 years
because of the rapid air temperature rising in the glacierized area. GPR provides a scientific means to quantita—
tively study the mechanism.

Key words: ground penetrating radar; ice thickness; ice-~volume; bedrock topography; climate change

12010114606
“973” (2010CB951003) ; ( KZCX2-EW311) ;

(40631001)
(1983—) E-mail: wangpuyu862@ 163. com.



394 ) 41
o | 1
( ground penetrating radar GPR)
1)
12) :3)
; 4) S °
56
20 20
7. 20 60 Bailey
8
N . 20
80 0 Z:L«/tzvz—xzo
Bogorodsky ~ Bentley
. A TV T X
( )it
- 0.167 ~ 0.171 m/ns ™ .
. N 2
. 20 80 2.1
( o
) B4 1 858 4 195.42
1 s km’
17
0 90 .
Az 5—9 70 %
13 . 30 % »
N 1 000 mm 400 ~ 600
. . mm 80 mmo

-7~ -11 C.



1 : 395

° 79° 53" 00" E 79° 53' 30" E
| |
72 (41°45° N 79°54" E
72 )
70 % - z z
(= =
= =
27 K
72 .
17 = =
5Y673P0072 5.23 km’ 7.4 km
5986 ~3 560 m 4200 m ' =
a a
2 TQ ~ | e [ :;’
. . 3 5
D0 T B S
2008 8 Z2N I G B A B — GPRilll 2 a
E — Wk p
2 g 1 2008k )14 57 g
: 0 250 500m <
s =
GPS( global positioning system) o 79° 51,] 00" E 79° 53', 30" E

SSI ( Sensors &
Software Inc. ) pulse EKKO PRO 100A

1 72 GPR
Fig.1 Map of the GPR survey lines of Qingbingtan

o

glacier No. 72

2
3900 m ) D—D( 4 050 m
( ) 4150 m) 4 000 m
2 o
100 MHz 4 m 1 m . GPR
; E650  GPS RTK( real
- ° time kinematic) XY Z
4 200 . 72 -
m > pulse EKKO PRO
~ 9 EKKO_View Deluxe
5 4 824 . GPR
1 o
: 0.169 m/ns 4%
B :
v
1.18 %;
o EKKO



396 ( )

41

o 148.0 m o

2.3 1 ? 72

GPR U . o
a—a’d—d~ ( 2 “« »”
3) . ( ?

) Hutter
( 72 o
) o a—a’ ( 2 3~5
46. 6

3809

3799

3789

AL ns

A E M ns
W R m

3779

3769

3759

80 120 160 200

fir /' m

a. . b. (GPS ) o
2 72 a—a’

Fig.2 Radar image of Qingbingtan glacier No. 72 along the survey line a-a”
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Fig.3 Radar image of Qingbingtan glacier No. 72 along the survey line d-d”
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