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What are
Knowledge Technologies?

 Information Technologies

for the Knowledge-Based Society
— Decision Support
— Human Language Technologies
— Knowledge Discovery from Data
(Data Mining/Machine Learning)
— Knowledge Management

» Support the acquisition, storage/retrieval,
management and use of knowledge




Most relevant for Joanneum & IRB

» Knowledge Discovery from Data
(Data Mining/Machine Learning)
— Agriculture
— Forestry
— Aquatic ecosystem

— Environmental epidemiology

* Decision Support
— Agriculture & Forestry (GMOs)

— Includes environmental and sociological aspects

PaleoClimatology

From tree-ring data + meteorology data over
the last 20 years

Learn models for predicting e.g.
— Temperature
— Precipitation

Use these to infer past climate

Cooperation with Forestry Institute Ljubljana




Natural Hazards

* Predicting floods

— Predicting run-off from rainfall and past run-off at
the watershed level
— Predicting earthquakes from soil radon
— Predicting risk of forest fires
+ GIS data (Infrastructure, Land use, Relief)
* Multi-temporal MODIS data
» Meteorological ALADIN data
* Fire fuels

Fire danger predictions for the whole of Slovenia




Fire danger predictions for the Karst Region
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Forest monitoring by remote sensing

» Detecting the forest border from satellite
images (important because of spontaneous
afforestation)

 LIDAR

— Developing new methods for processing LIDAR
data (steep terrain, heterogeneous forest)

— Using LIDAR to asses accurately forest state

— Learning to asses the state of the forest directly
from satellite images (not using LIDAR anymore)




The Input: Landsat ETM+ Images

« Multi-temporal (4 time points), Multi-spectral
(5 channels)

The use: Maps of FSH and CC

* Monitoring the forest biomass accumulation and CO, sink
 Other uses: study of forest habitats;
visibility analysis for cell-phone networks




Input: LIDAR Data — A sample

Sm - debeljak

The output:

A multi-objective regression tree
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Other topics

* Influence of climate change on Slovenian forests
— Damages
— Species distribution
— Combine with CC scenarios
* Invasive species
— Species properties
— Location properties
— Does the combination of the two lead to invasion
* Environmenatl epidemiology
— Changing habitat of vectors due to CC
— Impact on incidence, e.g., Tick-borne diseases

Potential IRB collaboration

« IRB Work on Ecological Modeling, IJS Work
on Automated Ecological Modelling

» Aquatic ecosystems (domain knowledge for
modeling them, could be used for e.g.
modeling plankton growth with Rovinj data)

* Molecular ecotoxicology (structure-activity
relationships for toxicity), learning SAR
models from data on structure and toxicity as
assesed in laboratory




