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Historical background

• Red and green zones designated to protect nature.
• Yellow zone designated to protect Latvian cultural landscape.
• Pink zone designated to protect cultural & historic monuments.
• Gray zone designated to promote rural development.

Gauja National Park management zones

1921 – 1940 Latvia independent
• GNP primarily privately owned

1944 – 1991 Soviet rule
• Land communalized
• GNP created, 1973

1991 – present
• Land restitution throughout Latvia
• 80% of GNP restituted to private 
owners
• Landuse restrictions placed on GNP 
lands

Location of 
GNP

Gauja National Park (GNP), Latvia

Central Research Question
How has Latvia’s independence from the Soviet Union impacted land use/land cover patterns and the protection of Gauja National Park?

Research Goal 1
Understand post-Soviet GNP stakeholder values 
and interests influencing land use in GNP.

Methodology

1. Conduct interviews of key 
informants and Park 
stakeholders.

2. Collect relevant documents 
- National statistics
- Government reports 
- Legal documents 
- Press articles
- Local academic research 
- NGO program reports

Global values:
International 

environmental goals
Preserve natural 

areas, biodiversity

Stakeholder support:
EU, environmental NGO’s
GNP Administration leadership

Local values:
Preserve Latvian 

cultural landscape
Multiple-use park
Promote rural 

development

Stakeholder support:
Latvian landscape scientists
Local mayors, community 

leaders
Many local landowners

Research Goal 2
Analyze land cover change in GNP from late Soviet 
era through today and discuss implications on
- the protection of nature and biodiversity
- the protection of the Latvian cultural landscape

1. Post-classification landcover
change analysis of four 
Landsat Thematic Mapper
satellite images

- 1985
- 1994
- 1999
- 2002

2. Landscape pattern metrics 
analyses

Methodology
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Stakeholder value conflict
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Development in GNP

Exponential development occurring due to 
market economy after privatization.
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Pattern metrics analyses

Core forested area is 
defined here as forest 
that is greater than 250 
meters from its patch 
edge.

In Latvia, the threatened Black Stork (Ciconia nigre) and Lesser Spotted Eagle (Aquila pomarina) 
require large forest tracts and generally nest at least 250 meters from the forest edge.

After the early post-independence forest cutting took place (by 1994), marked 
increases in core areas of forest indicated that Park’s policies, designed to protect 
biodiversity and core nature areas, have been successful.

Natural landscape Cultural landscape
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By the late 1990’s, land restitution led to a resurgence of the Latvian cultural landscape, as defined by “a 
matrix of small, well-maintained forest patches, agricultural fields and meadows, with churches and 
pubs interspersed throughout the landscape” (Bunkše, 2000).

Since 1999, reforestation of meadows and plot consolidation for corporate agriculture and tree farming has 
led to a deterioration of the Latvian cultural landscape (note decrease in number of patches & increased 
mean patch area).

Research Goal 3
Identify likely drivers of land cover change in 
GNP during this time period (1985 – 2002).

Classification tree analysis
Outcome variable 

- landcover change
Predictor variables

- Topographic settings
- Proximity to important natural & 

social
features in the landscape

- Land use management regimes

Methodology

Classification tree design

For each pair of consecutive Landsat
TM images in the time-series, pixels 
that underwent change were 
analyzed.

A classification tree analysis was 
performed on this subset of pixels.

Outcome variable was the class that 
the pixel changed to.

Most significant predictors of landcover
change:

Management zone
Core zones less likely to convert to 

fields,
shrubs, built-up classes.

Distance to nearest water body
Land near water bodies – less likely
to convert to fields, shrubs, built-up. 

Distance to nearest road
Near roads – more likely to convert to 
fields, shrubs, built-up

Classification tree results
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• Landsat TM satellite images (geo-rectified and 
classified):

• 2002/05/22, Path 187, Row 20 
• 1999/08/02, Path 187, Row 20 
• 1994/07/11, Path 187, Row 20
• 1985/06/25, Path 186, Row 20

• Orthophotos of GNP from June and August 1997.
• A GIS database of GNP (last updated in 1999), including 

layers at initial scales of 1:10,000 and 1:50,000 for:
– elevation
– basic landcover types
– Hydrography
– transportation network (i.e., railroads, roads, footpaths)
– electrical lines
– buildings and related structures
– administrative boundaries.

• Geodetic control points (2-5 meter accuracy) captured in 
the summer of 2001 (and differentially corrected) and 
entered into the GIS as a base coverage.

• LCLU ground control collected in the summer of 2001.

Data prepared

Other potential data users: a) 
researchers at the University of Latvia, b) 
Gauja National Park Administration, c) 
environmental NGO’s in Latvia

1. Stakeholder value conflict:
• Global values:  preserve nature and 

biodiversity
vs.

• Local values:  preserve Latvian cultural 
landscape; promote rural development

2. Landscape protection in GNP
• Natural areas well-preserved in post-

Soviet Latvia
• Preservation of cultural landscape has 

had limited success
3. Factors most associated with landcover

change:
A. Management zone in which land lies
B. Distance to nearest water body

� Land near water not likely to convert
C. Distance to nearest road

� Land near roads most likely to be deforested

4. Qualitative and quantitative methodologies 
support each other

Conclusions
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