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Structure of Talk

1. MetGIS basics
2. MetGIS Java GUI
3. MetGIS web interface
4. Operational application and 

experiences
5. Upgrade plans



MetGIS Basics

Principal features:

Efficient downscaling procedures of meteorological forecast fields 
over complex terrain, included into an operational system
Easy international application through use of standard 
meteorological and geographical data formats
Excellent graphical user interface allows traffic operation 
managers easy access to forecasts

What is MetGIS?
Combined meteorological and geographic information system with 
a specific focus on snow, mountain areas and the traffic system in 
alpine terrain.



MetGIS Development

Santiago de Chile

Boulder, USA
WSL/SLF

Vienna, Austria

Nagaoka, Japan

Mendoza, Argentina

Alden/WELS

DGF, Univ.de Chile
CRICYT/IANIGLA

NIED/NISIS

IMG, Univ.Vienna

Davos, Switzerland

Lima, Peru

SENAMHI

Use diversified know-how
Tune MetGIS with different meteorological input
models under varying geographic conditions

Why global involvement?



Research Contributions

MM5 forecast integration, WRF 
forecast integration (in progress)

DGF (Departamento de Geofísica, 
Universidad de Chile)

Chile
(Santiago)

Contribution/AchievementResearch InstitutionCountry/City

Basic ideas about combination
between GIS and meteo forecast

WELS Research Corporation/
Alden Electronics

USA
(Boulder, CO)

Java technology for GUIs,   
SNOWPACK visualization

SLF (Swiss Federal Institute for Snow 
and Avalanche Research)

Switzerland
(Davos)

Start programming Java-based
GIS

SENAMHI (Servicio Nacional de 
Meteorología e Hidrología)

Peru
(Lima)

Continue GIS, 
Start programming interface for
meteorological forecast models

NIED/NISIS (National Research 
Institute for Earth Science and Disaster 
Prevention) 

Japan
(Nagaoka)

Integration of SRTM terrain dataIANIGLA (Instituto Argentino de 
Nivelogía y Glaciología)

Argentinia
(Mendoza)

Display of observation data, 
downscaling, GFS fc. integration

IMG (Institute of Meteorology and 
Geophysics, University of Vienna)

Austria
(Vienna)



MetGIS Components

Geographic 
Information

•Topography

•Highways
•Railways
•Borders
•Rivers
•Waypoints

Meteorological 
Information

•Refined (downscaled) 
output of numerical 
forecast models

•(Surface observations 
from various networks, 
e.g. road weather 
stations)

Snow Cover 
Information

•Snow depth

•Temperature

•Density

•Snowpack
stability
•...

MetGIS
(Meteorological and geographic

information system)



MetGIS Subsystems

Geographic Information System
•Terrain: 100m resolution (SRTM data)
•Vector data: highways, railways etc.

MetGIS-Downscaling
•Refinement of meteorological forecast 
through interaction with terrain model

MetGIS Web Interface
•Customized interface for applied users
(traffic operation managers, etc.)
•Only most important information

MetGIS Java GUI
•Combined visualization of geographic and 
downscaled meteorological forecast data
•Great variety of parameters and functions
(Zooming, resolutions, display styles,…)

MetGIS
Meteorological Forecast Model
•Default model is GFS (USA, NWS)
•Plug-in of other models possible



Java

•5 Servers
•Java-Sourcecode: 30 000 lines



MetGIS Java GUI:
Selection of geographic settings



MetGIS Java GUI:
Selection of meteorological settings



Terrain resolution: 6000m

MetGIS Java GUI:
Zoom example: Fresh snow forecast



Terrain resolution: 2000m



Terrain resolution: 300m



Terrain resolution: 100m



MetGIS Web Interface

• Easy-to-use  interface designed for applied users
(traffic operation centers, avalanche control centers)

• Operational 36-hour forecasts (password-protected)
• Forecast examples for various regions (freely accessible)
• Forecast parameters: temperature, precipitation amount 

and type, fresh snow depth, snow limit, wind
• Languages: English, German, Spanish

http://univie.ac.at/amk/metgis



Demo

Demo MetGIS Web Interface



MetGIS Operational Application

• 4 model runs a day at University of Vienna to produce the
downscaled graphical road weather forecasts for various regions

• Operation started 2007, first in a test mode involving Austrian
highway authorities (constant improvements and adjustments) 

• Preliminary user comment: „valuable help“

• Main problem: many traffic operation managers hesitate to use
new technology

• Detailed verification study is planned, using last winters MetGIS
forecast and observation data



MetGIS Outlook

• Upgrades in forecast quality:
- Snow limit (use of valley geometry) 
- Precipitation amounts (use of climatological information) 
- Temperature (energy balance models)

• Inclusion of observation data (e.g. from road weather stations) 
to improve the forecast quality and to detect forecast errors

• Inclusion of MetGIS graphics in foreign road weather
information systems (JPGs in web pages, as layer in GIS)

• Point and line forecasts (highway sections)



Thank you
for your attention! 

Visit: 
http://univie.ac.at/amk/metgis










	Structure of Talk
	MetGIS Basics
	MetGIS Development
	Research Contributions
	MetGIS Components
	MetGIS Subsystems
	Java
	
	
	MetGIS Web Interface
	Demo
	MetGIS Operational Application
	MetGIS Outlook

