GLIMS

Global Land Ice Measurements from Space
Annual satellite imaging of the world’ s glaciers

Assessment of glacier extent and change
Development and population of adigital glacier data inventory

HIGH ICE

High Asia Institutes for Glaciology:
Hydrology, Ice, Climate, and Environment

"'Science for Peace for the High Asia Region of Chaos"



gMODIS 1-km with glacier database
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Skeletal remains of what was a debris-covered glacier near Mt. Everest

.- ‘ Wy Js Kargel, April 2001
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Himalaya-Tibet: Auto correlated velocity
measurments from two high res. ASTER images.

ASTER L1B 321 RGB

A. Kaab / University of Zurich




Glacier Hazard Monitoring and Resp
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Supraglacial L akes

Figure 3. Kumbu Glacier, Nepal (a) and Rongpu Glacier, Tibet (b). The base images for both figures
are false color composites of ASTER bands 321 in RGB. Band 1 values for supra-glacial ponds are
represented by the pseudocolor scales shown in the |eft of each image



Mt Everest ASTER mosa|c
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Khumbu changes, 1958 (map) - 2001 (ASTER




Khumbu Glacier changes, terminus area, 1958 (lines
drawn from shaded relief/topo map) to 2001 (ASTER)
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J. Kargd, GLIM SIUSGS: July 2003 INQUA/Reno; March 2004-ASTER Sci. Team/Pasadena




Rongbuk Glacier
changes. map by
Burbank (1986
data) registered to
2001 ASTER scene.

No discer nable change
of terminus position.

If thisglacier is
experiencing mass |l oss,
It iIsdueto stagnation
and downwasting.

Expected vertical
changeisat limit of
resolution of ASTER
DEMs.

ASTER provides base-
line terminus and sur -

face rel I ef for fUtur €. J. Kargel, GLIMS/USGS: July 2003 INQUA/Reno; March 2004-ASTER Sci. Team/Pasadena
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Siachen Peace Park proposal for I ndian/Pakistani Kashmir:
Satellite eyesfocused on peace for a volatileregion
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MASA HO, Feb, 2003



Conservation potential in High Asia

Yak data from: G.B. Schaller and Liu Wulin, 1996,
Distribution, status, and conservation of wild yak Bos grunniens,
Biological Conservation, v. 76, p. 1-8.

Base maps: MODIS "Blue Marble" and 1-km DEM J. Kargel and R. Wessels, May 2002 Spring AGU, Washington, D.C.



MODIS base map

Con%r Vatl On pOtentI al GLIMSglacier database

Y ak database (map of Schaller and Wulln 1996)




Baltoro Glacier, Pakistan, ASTER winter scene




MTI, Baltoro Glacier, 2001
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ASTER imaging contributionsto the Siachen Peace Park

Glacier Science (GLIMS/HIGH I CE):

Other ASTER science applications
(including relation to glaciers):

Current extent of exposed ice
and perennial snow

Glacier extent (including
debris-mantled ice)

M apping of supraglacial and
proglacial lakes

Glacier dynamics (change of
area/length/surface
profile/debris cover)

Relation of current state and
trendsto mapped glacier extent

Relation of current state and
trendsto moraines and other
indicators of past extent.

Glacier hazards (especialy
glacier lake outburst floods)

Snowline altitudes and regional
hydrology

Vegetation indices of natur al
and semi-natural systems

Ecozones and human
development in relation to
endanger ed species habitat

Agriculture
Urbanization

Mineral and petrologic
mapping

Permafrost studies

General geomor phologic
Investigations

Natural hazards (landslides,
forest fire, floods)



