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Fig. 1 Imja glacial lake at the Khumbu Region (Star is
Kathmandu, square is location of the Imja lake.)
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Fig. 2 Meteorological observation points: (a) at the Imja
glacier, (b) at the moraine. (c) Observation point of
debris subsurface temperature at the Imja glacier. (d)
Discharge observation point at the outlet. Arrows are
length of the lake east-west and north-south.

Photo 1 Meteorological observation points: (a) at the
Imja glacier, (b) at the Moraine
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Table 1 Conditions of the meteorological observation

Height from
Observation items ground Observation interval
- Temperature
« Humidity 70 cm Record five minutes average.
. Wind speed (Observe every minutes )
- Wind direction 170 cm
- Albedo 150 cm Record one minutes

Table 2 Conditions of the subsurface debris temperature
observation

Temperature logger No. |The debris covered thickness
2 10 cm and ice on the TIDBID
3 10cm
4 No debris, air temperature observation
5 5cm
6 20 cm

Photo 2 (a) Water depth measurement, (b) Surface water
velocity measurement with 14 inch tire tube
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Fig. 3 (a) Wind speed and temperature at the Imja glacier
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Fig. 3 (b) Wind speed and temperature at the Moraine
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Fig. 4 (a) Wind speed and wind direction at the Imja

glacier
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Fig. 4 (b) Wind speed and wind direction at the moraine

hoto'3 Albedo measurements of (a) Debris at the Imja
glacier, (b) The glacial lake water
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Fig. 5 (a) Debris albedo at the Imja glacier
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Fig. 5 (b) Albedo of the lake water
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Table 4 The minimum water depth, maximum water depth,
average water depth, area of the cross-section, water

velocity and discharge at the outlet of the Imja glacial lake
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Fig. 6 Relationship between covered-debris thickness and

subsurface temperature

Minimum water depth (m) 0.13
Maximum water depth (m) 0.53
Average water depth (m) 0.31
Area of the cross-section (m?) 3.86
Average water velocity ( m/s) 1.36
Average water discharge (m®/s) 5.25

2.5m

Water surface

Fig. 7 The cross-section of under the bridge
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Field Observation around the Imja Glacial Lake

Tsutao OIZUMI*, Yosuke YAMASHIKI and Kaoru TAKARA
* Graduate School of Engineering, Kyoto University

Synopsis

The glacial lake outburst flood is a critical issue at the high mountain region of Himalaya. However,
available meteorological observation data are still limited in clarifying the water budget mechanism of the
glacial lake. This study has carried out field investigation around the Imja glacial lake in Nepal with the
objective of development of a glacial lake hydrological model. The meteorological observation results
showed that air temperature had strong relationship with wind speed. These results showed that, during the
field observation period, averaged wind direction was south-west at the Imja glacier in the day time. The
fluctuation of subsurface temperature of debris was influenced by the covered-debris thickness. It was found
that when the thickness of the debris exceeds 10 cm, the subsurface temperature of the debris kept at zero
degree in the day time. The observation of albedo indicated that the albedo of glacial water was lower than
that of the debris.

Keywords: Glacial lake, Glacier, Himalaya, Glacial lake outburst floods, Imja glacial lake
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