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Glaciers are a widely distributed, highly detailed target.



Global Land Ice Measurements 
from Space (GLIMS)

Goal:  to map and measure glacier parameters 
from space

GLIMS involves:

✗ 112 people
✗ 70 institutions
✗ 28 countries



GLIMS Regions and Institutions

As of 2006-04-15



















































GLACE Experiments:  Purpose

✗ Quantify inter-Regional Center variability in 
glacier classification and change detection 
due to both human and algorithmic 
differences

✗ Identify pitfalls in analysis methods and 
protocols

✗ In GLACE 2:  Quantify variability in change 
detection





GLACE 2  Summary statistics
Analysis No. Gl area AST Gl area TM Rock area AST Rock area TM Area ch, km2 Area ch, %

1 409.5 408.6 77.91 85.4 0.9 0.22
2 474.4 479.9 58.8 55.2 -5.5 -1.15
3 677.7 145.8
4 454.4 453.4 38.6 44.2 1 0.22
5 450.7 441.3 44.3 65.6 9.4 2.13
6 304.7 316.8 0 0 -12.1 -3.82
7 402.1 413.7 102 90.3 -11.6 -2.8
8 459.8 503.9 6 5.5 -44.1 -8.75

Min 304.7 316.8 0 0 -44.1 -8.75
Max 677.7 503.9 145.8 90.3 9.4 2.13
Mean 454.16 431.09 59.18 49.46 -8.86 -1.99
Std Dev 105.2 60.77 48.79 35.73 17.31 3.59
Median 452.55 441.3 51.55 55.2 -5.5 -1.15



GLACE Conclusions

✗ Results for GLACE 2 better than for GLACE 1
✗ Main differences are in accumulation areas
✗ This points to the need for:

✔ increased used of topographic information
✔ protocols for how to define a “glacier”

✗ The reality is better than this appears:  QC 
steps at data ingest time would have 
disqualified several of the GLACE analyses.



Summary

✗ GLIMS Glacier Database stores geospatial 
data and many scalar attributes of ~52000 
glaciers.

✗ Database is accessible via the Web at 
http://glims.colorado.edu/glacierdata/ and 
http://glims.colorado.edu/textsearch/

✗ Chinese Glacier Inventory makes up most of 
the current data volume.

✗ GLACE Experiments are improving the quality 
of GLIMS data processing and protocols.

http://glims.colorado.edu/glacierdata/
http://glims.colorado.edu/textsearch/


Interactive maps:

http://glims.colorado.edu/glacierdata/

Text field search:

http://glims.colorado.edu/textsearch/

Main GLIMS Website:

http://www.glims.org/

Thank you!
Got questions?

http://glims.colorado.edu/glacierdata/
http://glims.colorado.edu/textsearch/
http://www.glims.org/


System components

✗ PostgreSQL (relational database)

✗ PostGIS (geospatial extensions and 

functions)

✗ MapServer (OGC compliant WMS and WFS)

✗ Proj.4 (projection library and utilities)

✗ GDAL (Geospatial Data Abstraction Library)

✗ Perl, PHP, Shapelib, ...



GLIMS Glacier Database System Architecture



Reasons for choosing Open Source

✗ Flexibility – easy to script and add new 
capabilities (temporal constraints).

✗ Ability to share the whole system with other 
Regional Centers (many of whom have small 
budgets).

✗ Capable, and fast!
✗ Runs on Linux, where we can take advantage 

of our stock of Linux-based tools.
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MAIN DATABASE TABLES



Future Work

✗ Ship FGDC metadata with downloaded data

✗ Interface improvements and fixes
✔ handle projections better

✔ implement Google Maps-like no-refresh style 
interface (probably using open-source ka-Map)

✔ better presentation of multi-temporal data

✔ Offer more choices for attribute sets


