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Fig.1 Map showing the Koxkar Glacier and its location
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(m)
Table 1 The allocations of the thermistors at the three experimental sites (m)
1% 2% 3F 4% 5% 6% 7%
Site 1 0 0.1 0.3 0.5 0.8 1.0 1.2
Site 2 0 0.1 0.3 0.5 1.0 1.8 2.0
Site 3 0 0. 05 0.1 0.2 0.3 0.5 0.7
C 2, 2), 30 min. ,
b b
Tg z ’ 2 hy 6 h
s T ( zi ) 12 h Site 1 T (
T ( z2 ) ) 5). ,
Qm r ’ ’
a1 8
| G Ty
Layer 1 ky, C,
T g
z, &
Layer 2 ks, C 2:1- (a)
1. 1 1
258 259 260 261 262
6
T, "
Layer 3 2. ks, € .
K] Wik )
) S
Fig.2 A calculation model of the three debris layers
in the test site of the Koxkar Glacier
2
Table 1 Depths of each debris layer for ,
Site 1, Site 2 and Site 3
z1/m zZy/ m z/ m
Site 1 0.5 1.0 1.2
Site 2 0.5 1.8 2.0 &
Site 3 0.3 0.5 0.7
3 4
T, T2 ,

b

a. Site 1; b. Site 2; c. Site 3
Fig.3 The simulated (broken lines) and observed (solid

lines) debris temperatures T; at the three test sites
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a. Site 13 b. Site 2; c. Site 3

lines) ice ablation rates r at the three test

sites (phase shift has been removed)
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An Improved Model for Estimating Ice Ablation under a Debris Cover
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Abstract : In this papers an improved model with
upsw ing numerical solution, model assumption and
model structure for estimating ice ablation under a
debris cover is proposed to present a robust model
and to reduce the errors as compared with the pre-
vious models. The case study on Koxkar Glacier
shows that, in general, the agreement between the
simulated and observed debris temperatures is
good. The diurnal variability of the observed deb-
ris temperature is well captured by the proposed
model. However, there is a phase difference be-

tween the simulated and observed debris tempera-

tures. In practice, this problem can be handled by
a phase correction procedure, which applies a
properly selected phase lag in calibration period to
the simulation period. The case study also shows
that the two seemingly restrictive assumptions,
constant debris thermal properties and uniform
debris temperature profile at the beginning of the
computation, have no adverse impact on the model
simulation. A nalyzing the relation between the
simulated and observed ice ablation rates also

shows that the model is good.

Key words : debris cover; fractional calculus ;ice ablation ; Koxkar Glacier



