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Glaciers and lakes: observed trends
Measuring changes in glacier thickness with ICESAT / GLAS

Extent of glaciers

YV V V VY

Energy balance of glaciers and snow cover: albedo vs. snow depth and
age

A\

High spatial resolution topographic correction of surface albedo

» WRF modelling of snowfall events: MODIS albedo vs model snow depth
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(’ Glacial thickness change rates on the
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& Glacial thickness change: different rates s
MHEEE on the North and South sides | Q\Sesa
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GLACIER ELEVATION TRENDS ON NAIMONA’NYI GLACIER, YANONG GLACIER RESPECTIVELY AND HIMALAYAS GLACIER

Fitting a trend DGPS DGPS
dh/dt By the improved method (5004_ Measuremen Measurement|
(m/yr) in this paper(2000-2008/2009) 2008/2009) t[23] 22]

(2008-2010)  (2005-2013)
Naimona’nyi | h P 1 4 _a
glacier engt .0.67 -0.45
1500(m) -1.88 -0.76 -0.69
Yanong 1500(m) 3.6 -0.49 -0.62 E E
Glacier
Himalayas 0 m) -2.89 -0.24 11.26 E <
glacier

length: rectangle length along track. -°. Not enough GLAS data. -2: No such parameter. - : No measured
value
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Changes in glacier extent Q\\\\“‘“" eSsa
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ég]ﬂﬂsﬂc Mapping glacier surface materials
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GF-1 PMS data

Advantage:

* Freeaccess in RADI

e High resolution

e Uninterrupted from 2013
» Smaller solar zenith angle
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Landsat (resolution 30m) GF-1 (resolution 2m)
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(.”m,;l'emporal and spatial variability of glacier alb&;@esa

Net radiation W m-2
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NGDC, ETOPO2 Global 2’ Elevations
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Dependence of snhow albedo on snow depth
A& POP P gcesa
Daily MODIS albedo vs. WRF snow depth
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Different trends in glacier mass balance across the Plateau and with
exposure of glacier facets

Need to capture more precisely spatial and temporal variability in snowfall
and in energy balance;

Turbulent fluxes, aerodynamic roughness and impact of glacier surface
morphology;

Mapping and monitoring of air temperature using surface temperature
Large variability in space and time of glacier albedo at multiple scales;
Impacts of glacier surface materials on albedo

Dependence of snow depth and age; elevation and air temperature;

Variability of albedo can be observed with space — borne imaging
radiometers, but no predictive capability;

Parameterize albedo by integrating retrievals of albedo with high resolution
atmospheric models
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