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Changes in Co-Produced Ecosystem Services as Consequences of Land Reforms:

Integrating Historical Data and Modeling Approaches
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Fig. 1 Study areas: lowland — Skaistgirys, upland - Sugindiai

Territories of 1 km in width and 15 km in length, centered around a
collective farm and extending into surrounding agricultural and natural
areas.
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Fig. 2 Land-use/land-cover (LULC) change in: a — Skaistgirys, b — Suginciai

Political transformations of Lithuanian rural landscapes
Contrasting lowland and upland regions

Historical LULC reconstruction

Comparison of ES assesment approaches
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ES dynamics in transformed landscapes (based on EnhancES modelling)

Standardized ES value

1.0 q

0.81

0.6 1

0.4

0.2

0.01

Skaistgirys: ecosystem service dynamics

1960

1990 2000 2010

Year

1970 1980

2020

a

=8 Groundwater renewal
—&— Retention

—&— Biomass / Carbon
=& Pollination

=@ Crop productivity
=8= \Wood production

Standardized ES value

1.0

0.8

0.6 9

0.4 1

0.2

0.04

Suginciai: ecosystem service dynamics
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Fig. 3. Assessed ecosystem service dynamics: a — Skaistgirys, b — Suginciai

Skaistgirys (lowland):
Q
O Declining groundwater renewal
O Afforestation increased wood production

Increase in crop-production

Internal ES dynamics differed substantially between lowland and upland landscapes.

Suginciai (upland):
O More stable multifunctional landscape
O Stable regulating ES

O Forest-driven biomass dynamics
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Interpretation and take-away messages

Mean standardized ES value
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Fig. 4. Mean standardized ES values change

Different ES assessment approaches

e

Matrix scoring approach

LULC interpretation

Visual landscape structure
Segment-based expert scoring
Sensitive to spatial patterns
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 Different ES assessment perspectives
O Stronger ES shifts in the lowland landscape.
1 More stable ES multifunctionality in uplands.

/ Quantitative EnhanckS modelling \

Climate, soils, groundwater, LULC
etc.

Process-based modelling
Aggregated ES responses

More stable multifunctionality
trends
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