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Background

* Users combine multi-temporal Geographic
Information Systems (GIS) data and Remote
Sensing (RS) for decision-making:

— Data is widely available at different scales from
diverse sources

— Data varies in format and scale. Also method,
time, and purpose of acquisition

e Effective use depends on:

— Tools to analyze data through integration and
transformation.

— Consideration of original data uncertainties and
limitations.



Dynamic Integrated GIS
Enhancement and Support Tools
DIGEST

 To reduce inaccuracies of existing GIS
and RS dynamically through “on-the-fly”
Integration of data from diverse sources,
acquisition methods and times.

 To assist user in a data request

— Recommend right data, or

— Suggest acquisition of new data
e Existing data does not meet quality requirements



DIGEST

« DEM only (initially)

— Gather data quality information and data scale
suitability information on existing DEMSs.

— Extract topographically relevant features from
most recently acquired RS imagery.

— Integrate:
» topographically relevant features.

e higher resolution elevation.
* higher quality elevation.



DIGEST

e Integrated In a Geographic Data Server
— Enforce use of quality information in simulation.
— Integrate ontological information about data:
e Improve and quantify DEM quality



DIGEST
Tools

Quality Analyzer
Scale Analyzer
Request Analyzer
Data Adviser
Imagery Analyzer
Data Conflation



Quality Analyzer Tool - QAT

 Create arectangular grid values of confidence.

e Value based on existing information:
— Origin of DEM.
— Statistical analysis.
— Analysis derived data
— Comparison to other available DEM for same region.



Scale Analyzer Tool - SAT

 Define appropriate scale required for an event
simulation
— Limitations of existing topographic data

 Analysis of common results in a simulation from

different scales DEM
— Range of scale for more realistic simulation.



Imagery Analyzer Tool - IAT

o Extract topographic relevant information:

— Ridge and valley lines:
e Segmentation
 Mathematical morphology

— Terrain normal vector.
 Automatic registration



Data Conflation Tool - DCT

* Integrated additional information

— Elevation:

e Other DEM: source, date, scale.
e GPS or LIDAR

— Positional only:
e Ridge and valley lines.

— Slope and aspect.



Analysis of Available Data for
Simulating Volcanic Mass Flows

e VVolcanic activities related mass flows
model.

— Direct emergency crews on field.
— Preventive actions.

e TITAN2D

— Flow as averaged granular flow governed by
Couloumb type interactions.

— Require topographic information from DEM.

— Validation sites: Volcan de Colima, 30 Km
North of Colima City, Mexico.
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Topographic Data for Validation

 Use of freely available data

— Earth Observation System - Advanced
Spaceborne Thermal Emission and Reflection
Radiometer - ASTER

e 30 meter resolution

— Arizona Regional Image Archive - ARIA
e 60 meter resolution

— Earth Resources Observation Systems -
Shuttle Radar Topographic Mission - SRTM

e 3 arc-seconds resolution



Avallable Data

ASTER ARIA



Avallable Data

SRTM - Original SRTM - Processed



Data Analysis
« Combined ARIA / SRTM Analysis

Z-score of difference
Mean: - 8.95
Std. Deviation: 19.17



Data Analysis
e Differential GPS Measurements

SRTM ARIA

Mean -17.0 -12.7
Std. 16.7 15.8
Dev.

100 elevations
measured along
channel lines



Conclusions
DIGEST

Uncertainties of existing data
Labeling of critical regions
Simulation with quality measures

Improvement of data with recently
gathered information

Suggestion of regions that require new or
updated DEM information



Conclusions
Initial Quality Analysis
Existing data as good starting point for a
high quality DEM
ASTER has worst quality, but can be used
to Improve other data

Use of punctual data requires additional
orocedures

Jncertainty can be quantified from
original DEMs




