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Fig. 1 Imja Lake and Namche Bazaar at Solukhumbu
region (Refer Google map)

Fig. 2 Satellite image of Imja Lake taken by ALOS on 24
October 2008
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Fig. 3 A cells of the calculating area and assumed
observation points on Imja Lake

Table 1 Hypothesis wind speed at the assumed points

Distance from the original Hypothesis wind speeds
Point X(m) Y (m) 600 - 17:00 18:00 - 0:00- 5:00
A 176 416 0.5- 1.5 (mfs) 0-0.5 (m/s)
B 336 480 1.0 - 3.0 (mfs) 0-1(mis)
c 832 160 1.0 - 6.0 (m/s) 0-2 (mfs)
D 816 544 1.0 - 6.0 (ms) 0-2 (mis)
E 528 400 1.0 - 5.0 (m/s) 0-2 (mfs)
F 1008 352 1.0 - 5.0 (mfs) 0-2 (mis)
G 1344 384 1.0-3.0 (m/s) 0-1(m/s)
H 1536 64 0.5- 1.5 (m/s) 0-0.5 (m/s)
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Fig. 4 Diurnal pattern of air temperature and wind speed
at Imja Lake on 23-27 October 2009
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Fig. 5 Diurnal pattern of wind speed and wind direction
at Imja Lake on 23-27 October 2009
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Fig. 6 Comparison result: the observed value and the
hypothesis value of temperature which were hourly,

Table 2 Hypothesis monthly mean temperature at Imja
Lake and Pyramid

Air temperature (°C)

Jan Feb Mar Apr May Jun
Imja lake -7.1 -1.7 -4.2 -1.2 0.1 17
Pyramid -8.6 -9.2 -4.9 -4.3 -0.5 3.8

Jul Aug Sep Oct Nov Dec Year
Imja lake 23 22 13 -0.7 -2.4 -3.9 -2.4
Pyramid 4.2 3.0 14 -1.9 -5.8 -6.8 -1.7
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Fig. 7 Water temperature structure of Imja Lake on 15 July 2008: (a) Cross-section (a-a’ dot line), (b) Observed water
temperature structure on July 1997, (c) Calculated water temperature structure at the cross-section on 06:00-12:00, 15
July 2008, (d) Calculated water temperature structure at the cross-section on 12:00-18:00, 15 July 2008
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Fig. 8 Monthly mean water temperature structure at the cross-section shown in Fig. 7 (a)
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Numerical simulation of

An Approach to Reproduce Water Temperature Structure in a Glacier Lake
—A Case Study of Imja Glacier Lake-
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Synopsis

A glacier lake expansion is significant issue in Himalayan countries. A glacier lake expansion is
due to glacier melting and ice cliff curving. An ice cliff calving is one of a glacier melting process
underwater part of a glacier lake. When temperature of glacier lake water is warmer than glacier
temperature, melting speed of underwater part is faster than above water surface. Then the above
water surface part breaks up caused by unstable weight balance. This study aims to reproduce the
water temperature structure in the Imja glacial lake using the 3D-Hydrodynamic model “Imja-3D” and
the hypothetic meteorological datasets at the Imja glacial lake. The one-year datasets of hourly
average air temperature were hypothesized using the temperature datasets at Namche Bazaar in 2008.
The datasets of the wind speeds and the wind directions were considered diurnal pattern of the
regional climate features in the Solukhumbu region. The model reproduced the water temperature
structure of the lake in July 2008. The thermocline appeared near the lake water surface. The water
temperature (2-3 degree) distribution was shown in mid layer. These results showed the similar water
temperature structure on the observed one in the Imja glacial lake in 1997.

Keywords: glacier lake, Imja Glacier Lake, water temperature structure, Himalaya
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