GLIMS: Progress in Mapping
the World’s Glaciers

Sirt Jodha S. Khalsa

Bruce H. Raup
Richard Armstrong
Christopher Helm

Mark Dyurgerov



Contents

1 GLIMS project description

1 GLIMS glacier database and its interfaces
i Successes

1 Challenges

1 Summary and Call for Submissions



Why GLIMS?

8 Glaciers are key indicators of climate change and
significant contributors to global sea level rise

3 Only a small number of the Earth’s estimated 160,000
glaciers are being monitored through field measurements

3 Some inventories have been compiled
— most of them encompassing no more than regional scales
— WGI does not store glacier outlines or hypsometry

3 GLIMS was initiated to take advantage of plentiful satellite
Imagery, sophisticated image processing software, and
Inexpensive computers with large amounts of data storage
in order to to build on and improve the world inventory of
glacier data.



Overview of GLIMS

3 Involves over 60 institutions in 27 countries

1 Goal is to inventory a majority of the Earth’s
glaciers

il Each GLIMS participant (or “Regional Center”)
oversees the analysis of satellite imagery for a
particular region

i Data received by NSIDC are inserted into a
geospatial database and made available via the
World Wide Web
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Access to ASTER Scenes

3 ASTER imagery, archived at the LP-DAAC, is the primary
data source for GLIMS analyses

3 A challenge for RCs is identifying scenes that
— Were acquired over their region of interest
— Are at the end of the ablation season
— Are largely cloud-free
— Have GLIMS-specified gains

3 NSIDC ingests ASTER scene metadata and browse
imagery from LP-DAAC, and does spatial intersection with
regions of known gIaC|ers

il Users can search for and browse ASTER scenes from
within the GLIMS Glacier viewer

— Requires copying the granule IDs of the desired scenes and
using them in an ordering tool that accesses the LP-DAAC



ASTER Scene Metadata and
Browse In Google Earth

1 A KML file lin
Inventory AS]]

King GE to the entire GLIMS
'ER metadata and browse is

available on t

ne GLIMS.org website

i This gives RCs another option for viewing browse
and ordering granules
— Time-line useful for isolating scenes of interest

— One-click ordering places granules in shopping cart of
LP-DAAC’s GLOVis
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GLIMS Analyses in GE

1 Analyses selected by users can be
downloaded in a variety of formats,
iIncluding KML

— Allows users to see glacier outlines and
analysis metadata within Google Earth

— Draping of outlines over topography is
especially useful

— At global view only icons for each glacier in
database are displayed
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Progress

1 The GLIMS Glacier Database now contains
outlines of over 58 000 glaciers submitted
by multiple RCs

1 The database is being increasingly
accessed and publications derived from it
are beginning to appear




Challenges

1 As submissions to the database from around the
world increase, we find that we must
accommodate a greater diversity in the character
and quality of the data submitted than was
originally anticipated.

1 Analysts use different data sources, employ
different software tools and methods, and bring
different understanding

i |ssues that have required attention in order to
achieve a high-quality glacier database have to
do with metadata, georegistration and definition of
where glacier boundaries are



Problems Preventing Ingest

1 |_ack of required metadata, or failure in
some other way to fully conform to the
GLIMS data transfer specification

— Solution: GLIMSView exports results of glacier
analysis into a format that is suitable for direct
Ingest into the database.

1 Gross georegistration errors (outlines far
removed from any glaciers)

— Solution: Ask submitter to correct



Problems Affecting Quality after
Ingest

1 Varying interpretations of what constitutes
a glacier.

— Solution: GLIMS Analysis tutorial

1 Subtle georegistration errors
— Difficult to identify with automated procedures

— Typically arise from misregistration of the
Images or maps used, or from reprojection
operations

— Solution: ask submitter to fix



GLIMS Analysis Tutorial
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Other Issues

1 Arbitrary termination of glacier boundaries
at political boundaries

1 Termination of glacier boundaries at edges
of available satellite images.

1 Disagreement between analyses of
glaciers submitted by different RCs




Limitations of Scene Coverage
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Inconsistent Outlines from Different
Analysts




Conclusions

1 The GLIMS project, through the collaboration of
some 60 institutions throughout the world, is
creating a database of glacier outlines and other
Information and making it accessible in a variety
of ways.

1 We are addressing issues of data coverage and
data quality through a system of protocols and
quality checks.

i Submissions to the database are encouraged.
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