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The Velocity Feature and Mapping of Glacier No.1 at the

Head Water of Urumqi River ,Tianshan Mountain

ABSTRACT

Glacier velocity study is an important branch of Glaciology.The international
research’s emphasis on polar regions and have taken big progress and plentiful fruits
in velocity distribution study, velocity mechanism study and velocity observation
method study et al. In China we base ourselves on the inland glacier resources and
take detailed measurement and study on TianShan, QiLian Mountain, Himalaya, et al.
We sum up the rules of the velocity distribution and fetures of different rigons. We
also have acquired rapid development on polar research, a series of velocity studies
have been taken supported by the Great Wall Station, ZhongShan Station and Yellow
River Station.

The study of velocity on the Glacier No.1 at the head water of Urumgqi River
have the longest time and the richerst data, which began with 1959. While the
seasonal velocity study is lack, so we began the study in 2006-2008. By the
successive monthly observation from the year 2006 to 2008, we obtain the space-time
variation features of the surface velocity of the glacier. We also take dynamic
simulation to validate the findings. The results shows that the altitude distribution of
the glacier velocity was resulted by the integration effects of the glacier thinckness,
slop and bedrock morphology. However, the seasonal variations were resulted by the
thickness changing.

Glacier map is the basic data to study glacier change, terrain change, analyzing
glacier process and forecasting glacier evolutive trend. By using GPS-RTK and total

station, we have surveyed the big scale map of Glacier No.1 and drew the map.

Key words: Glacier No.1; velocity; dynamic simulation; GPS-RTK; terrain surveying
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Fig.1-1 The map of studying glacier distribution in China
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Fig.4-3 Velocities of Glacier No.1 at the head water of Urumgi River in spring (a), summer
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Fig.4-5 Different profiles average velocities of Glacier No.1 at the head water of Urumgi
River(2006-2008)
T P RE M AR 1) 4883 A QTS I 1T s 07 2 AR L« ARl 2006-2008 4F:
JEN UL DA S5 ] — BT TR AN (1) A5 AR PR 203k AR T35 1 B2 W 1 1) - 10
AR, AR HCER UK AR (1 BE 85 5 B, v AT AN R I R RS S W
FEMITRPERA R (3R 42, K 4-3 i),

32



SV 150K )R T E Bl AR AL

R 4-2 BEARFFAEIEX 150K R Wi R ALEsh & LR

Table.4-2 The movement information of east branch Glacier No.1 at the head water of

Urumgi River
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Table.4-3 The movement information of west branch Glacier No.1 at the head water of

Urumagi River
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Fig. 4-10 Thickness distribution of Glacier No.1 at the head water of Urumqi River
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Fig. 4-11 Slope change of Glacier No.1 at the head water of Urumqi River
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Pk (SRFEHAE, 2005). 257 GPS AER— P RERA L (BEAED) ks A
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B B AT (BI85, 1997).
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Table5-1. Basic conditions for RTK surveying

M FARAS PR A A PDOP 1Y
R4 >5 >20° <5
fram ] H 4 >15° <8
R S AR 4 >15° >8
N <3 — —

5 WGS84 Abfr R -5 BJI5A MAR R K #:

GPS-RTK W 7E WGS-84 ABFERHFHEATIN, 10 E AT 2 68 i 21k
I 54 MR CEAS RO 5-2), X2 [AFAEARFREEHL K ) . GPS # I,
RS 2 A T 5 A BRI AT 10 . T GPS-RTK 2 FH TS R, BEsRr B4
AR R o ARFRIE S (P BEA A 2D 3 AN DL R R 40 AT WGS-84
MO ABFRAIIL BT 54 AFREMSTARR, FIFISECEH BT RIRER SR (il g
&5, 2008).
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Tale5-2. Geometrical parameters of WGS84 and BJ54 reference frames
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SR WGS-84 1954 b5 AAFR AR
KP4 a (m) 6378137 6378245
J22F4h b(m) 6356752.3142 6356863.0188
% o 1/298.257223563 1/298.3
H— iR e 0.00669437999013 0.006693421622966
BRI € 0.006739496742227 0.006738525414683
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ARSI TR (5, 1993; FMVEICEE, 2003)):
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Table 5-3. Triangle points around Glacier No.1 at the head water of Urumqi River

=4 377 54X (m) 54Y (m) = FE(m)
5913 [ %% 4767227.65 15497109.45 4348.5
REgR 1L [ &% 4782840.07 15480282.38 4562.0
FEW 1T 2% 4763946.15 15489135.40 4089.3
[=]

B 5-1 15k )X T AR KR F PDOP {8

Fig.5-1 The PDOP value of Glacier No.1 surveying area
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Fig.5-2 Surveying reference points of Glacier No.1 at the head water of Urumqi River
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Fig.5-3 Surveying baseline of Glacier No.1 at the head water of Urumgi River
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Table 5-4. GPS static surveying points of Glacier No.1 at the head water of Urumgi River

R4 BC ' ") L") H (m)
A 43:07:08.514499N  86:48:57.413254E  3800.963
B 43:07:10.305107N  86:48:52.395279E  3830.048
C 43:07:10.610249N  86:48:51.844332E  3825.937
D 43:07:14.220009N  86:48:48.440004E  3868.586
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Fig.5-4 GPS surveying fiducial station of Glacier No.1 at the head water of Urumgi River
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Fig.5-5 GPS RTK surveying of Glacier No.1 at the head water of Urumqi River
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Table5-5. The result comparison of total station and GPS

\ GPS Eauiiie
J=puE4 AS (m) AH (m)
S (m) &Z (m) B (m) &% (m)
CI’-C3> 28680  +6.85 286.52  +6.43 +0.28 +0.42
EI’-E3>  259.09 -5.52 259.13 -5.54 -0.04 +0.02
FI’-F3>  259.17 -7.23 260.02 -7.17 -0.85 -0.06
C1-C3 86.91 -0.06 87.10 -0.11 -0.19 +0.05
F1-F3 243.77 -0.72 243.74 -0.71 +0.03 -0.01
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Fig.5-7 The map of Glacier No.1 at the head water of Urumgi River
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