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Abstract

Characteristic parameters of glacier near ground surface based on the glacier surface energy and
material balance model have an important influence on the simulation accuracy of glacier ablation.
It is significant to study the characteristic parameters of the near surface for the investigation of
glacier response to climate change. The changing meteorological characteristics around the Lao-
hugou No. 12 glaciers, as a typical example of continental glacier, have been studied based on the
data of automatic meteorological station located at the 5040 m altitude of glacier accumulation
area in the west section of Qilian Mountains. And then, the corresponding characteristic parame-
ters including the roughness of momentum and heat, momentum drag coefficient, heat transfer
coefficient, and sensible and latent heat flux near glacier surface layer have been analyzed. First,
the results showed that the average value of aerodynamic surface roughness attained 2.4, 2.1, 0.7
and 0.6 mm respectively among June to September. The value of heat transfer additional damping
(kB-1) presented an obvious daily cycle with a minimum at midday. Second, under different at-
mospheric conditions, the results presented that the average of momentum drag coefficient and
heat transfer coefficient attained 0.001, 0.0009, 0.001 and 0.001 respectively when the atmos-
phere stratification was stable, otherwise these two coefficients were all 0.002 in the same period.
Finally, the flux analysis indicated that the sensible and latent heat flux were always positive and
negative, and the average value with 10.4 and -12.3 W-m-2, respectively, which could offset each
other during the studied period.
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Figure 1. The studied area map
E 1 AREXREE

()



St

\&

ot

43

2005 “EFFLE, WF 12 SUK)IEHT AT, AR NP KRG, 0K 2R ROKSCEE
LIRS, MBS [14) KL 12 S¥K)ILE 1957~1976 “E[AIE4E T £ 100 m, 1985~2005 4 1 [A] 1B 44
T %3140 m, il THIR R FE R K2 20 A0 90 AR AR UK TR 4 in il AR AR B ] o i 2 45 (1518 H 12
SUKN RS G ZRE, 245G R PHAEAL, RIS 20K R R B RERRIE, HUO=R B
W UKERFERGE FE MRS I, HKRBRIEE

3.2. WLl abiE

3.2.1. BRI

HZ S R B AE Z VA 12 50K )11 H kX (96°32.1'E, 39°28.7'N, 4550m as.l), SRR BHAS
R BB BEVE R 1o RO E T EH A G R ks e RS, Sk (-55C) %R K44 CR1000
(Campbell, E[E)iER:, 4 10 s K&E—UEHE, 30 minfilH — P EE. TAEHHIDE RG] =468 7 X
R A (CSAT3,  Campbell)Fl — S ALBRZK @ B A (LI-7500, L), G463 550 42 %% CR3000
(Campbell, EENFHZE, R REHFKAN 10 Hz. 7F 2011 4F 6~9 H, TEUK)IHREX FF R B, <%
St b 7 I EE AR IS TR K 2086 1 h 34 min.

3.2.2. FERtRYALTE

FERI RGN, T BRI PTARRA%S, A TR EZAT I 2 ML H E B0
Ko AR, G RLIN TG B B AT R RSB AR A, AR AR BRSO 1 I R R R IR S AL
TS A EN AR AAR XTI, SR A i B B db AT 4l Abh o 1 T 0K )18 — R R R 2 i, Bl UK
NIF L, RGBS UK )| R BN, BER RSP 2, BB UK 2w B, PR AT
EX IR ERBIERNE — @ BT HAE K Mo AURAGES D bl = AR AR, e T2 I,
L AR AN R ] = (R £ 7T FE AN Delaunay = ff1 I HII /0 EAT A2 IE[16] -

3.3. HEGE

FI R 55 0K ) 1 3R T BRI PAGE B 1) VR BB L BR i« WA Bl AR SVE AR B ) 55 [17]« BBIREER
Lid XA B IR Z AR U, P RAAEE IR DA TE M, RS B AR WM BORE, it
BRA 7 eI IR UK N R TR N s i s AR S ide A P 7 XGRSO X R B KB BRI 5
Rk, A HGE R, (H ek Tl )RR A A% & 57 B0 A Bt Bk, AR AR BOS RS (B 7
WRE BB, HAe Ve, R S ot R R 52 2 7 BR- s AR SCR AR THSRL 0K 2R R
FHIES B 2R R 2 R ik, TR 1 Z A XA ik

Table 1. Technical parameters and installation height of the sensors on the automatic weather station at 4550 m
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Figure 2. Variations of daily mean air temperature at altitude of 5040 m of the Laohugou
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Figure 3. Daily variations of precipitation at the altitude of 5040m of the Laohugou
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Figure 4. Variations of daily mean relative humidity
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Figure 6. Variations of daily mean wind speed
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Figure 10. Monthly characteristic of Cp while the stratified atmosphere is in stability stratification (Ri, > 0)
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Figure 11. The average characteristic of Cp while the stratified atmosphere is in instability stratification (Ri, < 0)
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Figure 12. The monthly characteristic of Cy while the stratified atmosphere is in stability stratification (Ri, > 0)
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Figure 13. The average characteristic of C,; while the stratified atmosphere is in instability stratification (Ri, < 0)
13. REBHARERETRI, < OMEBMZE R Cy FHIRAR

(=)

014 1 1 1 1 1 1 1 1 1 016 1 1 1 1 1 1
6H L 7H
0124 C,=0.0010 L 0144 C_=0.0009 -
Y =0.0004X + 0.0131 o 012 Y =0.0004X +0.019
0104 R®’=06127 & o o o - 7 R?=0.3923 B
n=364,P<00l o 8 ot N=331,P<001 i
o :
0084 09%5© o AE P~
"o Q ooooéb > Of? "9 0.08- o ° L
£ o6 o B0 &8 © °Foo L £ &
@l AP o, o ! o
5 Q 8 O@ o] 2 fe) =) 0.06 @ e -
0.04 - OQ% 993 L o e}
0.04 4 o L
@@% oo @ Céép
0.02 ° 3 0.02 r
0.00 T T T T T T T T T 0.00 T T T T T T
0 22 44 66 88 110 132 154 176 198 220 0 21 42 63 84 105 126 210
U(T T )ims ™k U(TT,)ms 'k
0.14 PR R NP S EPUN PR U S B | 0.14 ! N 1 . !
8H 9H
012] €,=0.0010 o L 0124 C,=0.0010 L
Y =0.0004X - 0.0129 e o s Y =0.0004X + 0.0179 o ®
0104 R*=0.5617 o4 L 0104 R%=0.4689 Oc% L
n =316, P <001 oo 9 n =602, P <001 y
0.08 - o © & © L 0.08 4 L
e o o) g = §
%) © be} %) (o]
£ & o o £
=- 0.06 o 0,00 R L
- Oogo o ] QQ(@ o) 5
i o %s0 oo R i L
0.04 0.8 ® 0.04 %
c@ [o?) & Po
e
0.02 4 = 0.02 4 L
000 T T T T T T T T T 000 T T T
0o 18 3 54 72 90 108 126 144 162 180 0 37 74 111 185



C?C>
X
=
(4
o]
&
=
-
£y
=
gt
iy
0.00 T T T T T T T T T T T T T T
2:30 5:30 8:30 11:30 14:30 17:30 20:30 23:30
A (BJTD
Figure 14. Mean diurnal variation of Cp and Cy
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Figure 15. Variations of daily mean sensible heat flux (H) and latent heat flux (LE)
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Figure 16. Variations of daily mean turbulent flux
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Figure 17. Mean diurnal variation of temperature (a) and specific humidity (b) of air and glacial surface, wind speed (c),
Richardson number (d), sensible and latent heat flux (e) and turbulent flux (f)
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