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In the field of geomatics, research and education activities at the Forestry Faculty of
Warsaw University of Life Sciences are carried out by the Division of Geographical Information
Systems and Forest Geodesy which is a part of the Department of Forest Management,
Geomatics and Forest Economics.

The main research fields of the Division are:

O Identifying of the needs for forest ecosystems spatial data on three levels: forest
stand, forest complex and ecological landscape to meet the requirements of contem-
porary forestry and nature protection.

O Studying of the Earth observation technologies and their use as source of information
about forests and natural environment.

O Investigating of geospatial technologies and their use for different forestry, regional
planning and land management applications.

O Utilizing of geospatial technologies for monitoring of the rural historical parks.

Among numerous research activities there are some especially worth to be mentioned:

O Remote sensing technologies and geographical information systems for environmental
analysis with an emphasis on forestry, environment protection and land management.
Quality aspects of the above mentioned applications.

Photogrammetry and field surveying as applied in forestry (Fig. 1).

Earth remote sensing observations for forest management and landscape ecology.
The use of GIS for localization of outbreak foci of pine insect defoliators (Fig. 2).
Environmental cartography and geo-visualization.

Multimedia systems and their use in nature education.

Inventory methods for protected areas and historic parks.
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The methods and tools used by the staff of the Division:

Field surveying techniques and GPS (Fig. 3).

Spatial Data Analyses.

Network Analyses (Fig. 4).

Remote sensing images processing: VHR images, multisource images integration, ar-
chive images enhancement and processing.

Photogrammetry.

LIDAR data registration and analysis (Fig. 5).

GEO - Object Based Image Analysis (Fig. 7).

Methods of Artificial Intelligence: Expert Systems, Artificial Neural Networks (Fig. 6).
Geostatistics.

Landscape metrics.

3D visualization and analyses.

The experience of the Division is obtained in different research projects, often conducted
in cooperation with forestry related institutions in Poland, for example: General Directorate
of State Forest, Bureau of Forest Management, Forest Research Institute and other forestry
departments.

The principles of geomatics education provided by the Division, are based on scientific
and educational experience of all the staff and worldwide achievements in methods of collecting,
processing and presentation of spatial information for natural environment management
purposes. The courses are offered for students of various faculties: more then 11 are taught
at the Faculty of Forestry and 16 — at various interdisciplinary departments.

All courses are delivered in several blocks: geomatics with elements of geodesy, geospatial
data acquiring and processing, Global Positioning Systems, Geographical Information Systems,
remote sensing, photogrammetry and cartography. There are also 6 blocks given in English
language for international studies. Different courses are offered for students of bachelor,
master and complementary master study programs.

Master and PhD students of the Faculty of Forestry, master students of Regional Planning
and Management Interfaculty Study, and Tourism and Recreation Interfaculty Study conduct
their research in the field of Geomatics in Forestry. Few examples of student projects from
the wide scope of subjects are listed below:

GIS application in the nature protection — Bory Tucholskie National Park case study.
Feasibility study on the application of GIS technology for forest risks maps.

GIS promotion system of Roztoczanski National Park.

Using GPS technology in National Parks — present and future perspectives.
Inventory of trees with 3D visualization (Fig. 8).

Application of network analysis for optimizing drive route to forest fire event.

Maps published on websites as a tool for promoting Forest Departments — graphic
map analysis.

From 1991 up to now, 333 master of science projects using GIS and RS had been done
at the Division.

The staff of the Division supervises also PhD projects concerning use of GIS and RS for
forestry, protected areas and regional management purposes. Some among recently finished
PhD projects are:
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Evaluation methods of forest image maps (Olenderek, 2000).

Investigation methods of forests and protected areas changes (Kosinski, 2001).

GIS supported by Experts Systems and Artificial Neural Networks for forestry pur-
poses (Tracz, 2003).

GIS utilization for forest fire distribution analysis on the forest district territory (Kraw-
czyk, 2004).

GIS for biosphere reserves (Adamczyk, 2004) (Fig. 9).

Spatio-dendrological changes in selected monumental parks in 30 years period (Grze-
gorzewicz, 2005).

The role of image maps in monitoring system of post hurricane areas in Puszcza Piska
forest (Norman, 2008).

An integrated inventory method for wooded areas (Brach, 2008).

The Division of Geographical Information Systems and Forest Geodesy actively participates
in International Master Study Programme “’Forest Information Technology” organized by the
Faculty of Forestry of the Warsaw University of Life Sciences and the Faculty of Forestry of
the University of Applied Sciences, Eberswalde in Germany. Polish, German and students
from other countries during 4 semester of study attend several GIS and RS related courses,
which are taught by faculty staff of both universities.

Streszczenie

W artykule przedstawionow olbrzymi skrocie naukowq i edukacyjng dziatalnosé w dziedzinie geoma-
tyki prowadzonq w latach 1991-2009 w Katedrze Urzqdzania Lasu, Geomatyki i Ekonomiki Lesnic-
twa Wydziatu Lesnego Szkoty Gtownej Gospodarstwa Wiejskiego. Wyliczono: gtéwne kierunki prac
badawczych; projekty zrealizowane wspdlnie z polskimi instytucjami lesnymi, w tym z Dyrekcja
Generalng Lasow Panstwowych i Instytutem LeSnictwa; zrealizowane prace dyplomowe i doktorskie
zwiqzane z wykorzystaniem na potrzeby lesnictwa GIS i teledetekcji. Zasygnalizowano udziat Katedry
w migdzynarodowym programie studiéw magisterskich pn. ,, Technologie informacyjne w lesnictwie ”.
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Figure 1. Forest canopy surveying and modeling. Photogrammetric method of the assessment
of the forest canopy vertical structure condition and changes (Bgdkowski, 2005)
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Figure 2. Forest threatening. GIS for localization of outbreak foci of pine insect defoliators:
example of Notecka Primeval Forest (Mozgawa et. al., 2006)
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Figure 4. Example of network analyses for timber transportation (Tracz, 2006)



Figure 5. Using terrestrial and airborne laser scanning to analyze spatial structure and functionality of forest



Figure 6. Example of application of Al methods for forestry purposes.
Schema and map from PhD dissertation “GIS supported by Experts Systems and Artificial Neural Networks for forestry purposes™ (Tracz, 2003)
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Figure 7. GEO-Object Based Image Analysis. The case of West Polesie Biosphere Reserve:
image segmentation (above left), selecting training areas (below left), result of classification (above right),
assessment of classification result (below right) (Adamczyk, 2006)
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Figure 8.

3D view of the Faculty
of Forestry building
and tree modeling
(Kowalewski, 2006)



Legensla

|8 abiekr zabsthewy
Ml o wadakeery

wtrak mbsdcray
Fele biray

Al

e

hedaki ez
PO MR TR TP
Gt

gy ogaisk

parkang
seddiniga. ir . kivaiesia

T aneT g OTIr S TIRE

82 bl & £ i bl i d i
dikapcd hraakons

awradek kepprcmy

aiierete palsini rvh

Y FrEO B8 REE

E gy el wilebineay

42laki My e

—
B - TR T ]

."" B provadt ekl sl
i1
& ki

& s
5 katcied edbryikerny

Figure 9. Tourist map based on aerial photos. Example from PhD dissertation
“GIS for Biosphere Reserves” (Adamczyk, 2004)



