EGUGeneral THE IMPACT OF TWO DECADES OF LAND-USE CHANGES IN POTENTIAL
Assembl
d ECOSYSTEM SERVICES SUPPLY IN A PORTUGUESE MUNICIPALITY — COIMBRA

Inés Leitdaol’, Carla Ferreiral, Antonio Ferreiral

1 Research Center of Natural Resources, Environment and Society (CERNAS), Polytechnic Institute of Coimbra, Coimbra School of Agriculture, Coimbra, Portugal

* emall: Ines.leitao@esac.pt

1. Introduction

- Ecosystems are essential for human life and well-being due to the services they provide. Ecosystem Services (ESs) are generally defined as benefits derived from ecosystems (MEA, 2005).

- In the last 50 years, human modified natural ecosystems quickly and extensively, mainly through urbanization and the practice of agricultural and forest monocultures (Pereira et al., 2009), which led to the accelerated loss of

biodiversity and ESs. These losses may represent a significant risk to human activity, since it limits the supply of resources (MEA, 2005).

- The present study evaluates the impact of land-uses changes over the last years on the potential ESs supply in a typical Portuguese urbanizing region.

2. Study area 4.2 Mapping ESs

The municipality of Coimbra (319.4 km?) is located in the central region of Portugal, being crossed by the Mondego In both years, Coimbra presents areas with high potential to provide ESs, located mainly in the periphery of
river. It has 143,396 inhabitants, distributed by urban cores of variable density (<134 hab/km? to >2020 hab/km?; large urban centers, associated mostly with green areas. In the center of the municipality, where most people
INE, 2012). Between 1995-2015, agricultural areas occupied 39%-31% of the municipality, while urban and forestry concentrate, denoting the limited capacity to provide ESs. Nevertheless, throughout the municipality some
covered 14%-18% and 46%-50%, respectively (Figure 1). Agricultural land decreased 8% due to conversion into spots with intermediate and low capacity to provide Ess are absorved.
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damaging spots to the ES supply. Figure 2 — Potential ESs supply in Coimbra

3. MEthOdOIOgy municipality in 1995 and 2015

This study evaluates the variation of the capacity of 28 land-uses (CLC level 3) to provide ESs, through

4.3 Temporal changes in potential ESs supply

guestionnaires filled by experts familiar with study area. A total of 31 questionnaires were completed. The
Forest s are the land-uses contributes the most to ESs supply in Coimbra municipality (47%-59%), followed

guantification was made using a scale between -2 (strong adverse potential) to 2 (strong positive potential). The
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modal values of the results were used to develop an ESs quantification matrix with 5 land-uses classes (CLC level oy agricuftural areas (25%-18%). Wetlands (0.2%) and water bodies (1%) have a minor supply of ESs due to
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1), and to map the information in the study area for two years (1995 and 2015), using Geographic Information their small areas. In general, artificial areas with lowest potential ESs supply (25%-18%), followed by burn

forest areas (9%) recorded in 1995.
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forests ant other vegetation provide the highest potential to supply ESs, especially regulating ESs. Mixed forests Figure 3 — Percentage contribution of different land-uses
effect on the supply of ESs than the to ESs supply in 1995 and 2015

stand out for monocultures in the supply of cultural heritage. Among the vegetated land-uses, the sparsely
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vegetated areas provide about 1/2 of the total potential supply of ESs of forest and natural grassland, with similar

potential to some agricultural areas (fruit trees). The agricultural land-uses with the highest potential of ES are 5 C on CI US | ons

those with natural vegetation, followed by annual crops, fruit trees and berry plantations, and the olive groves. o _ _
Urbanization and forest fires decreased the potential supply of ESs. In contrast, green areas, such as

These areas mainly contribute to the supply of crops and pollination. However, they impair the supply of water _ _ _
forests provide highest ESs. Due to the recovery of burnt area, the overall ESs supply increased from 1995

purification, pest and disease control and freshwater.

to 2015.
Table 1 — Matrix of quantification of ESs supply by land-uses (CLC level 1) type in Coimbra - Assessing the impact of land use changes on ESs supply is important to (1) anticipate problems driven by
reducing environmental services, such as flood mitigation, and (2) support urban planning and management, to
8 .g " enhance the provision of ESs in urban areas, and the development of sustainable cities.
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