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1. Introduction 
 

The European Strategy for Biodiversity 2020, foresees that by 2020 the European Union (EU) 

Member States (M-S) will map and assess the condition of ecosystems and the ecosystem 

services they offer within their territory (Action 5: Improving knowledge on ecosystems and 

ecosystem services in the EU). The European Commission has in parallel committed itself to 

implement the development of a first set of ecosystems and ecosystem services maps at the 

EU level. The maps reflect the spatial distribution of ecosystem services within the M-S, 

including semi-natural and agricultural ecosystems which do not fall under the Natura 2000 

network. Ecosystem services are classified according to the Common International 

Classification of Ecosystem Services (CICES) as follows: 

 

• Provisioning, 

• Regulating & Maintenance, 

• Cultural. 

 

Ecosystem Services can identify the natural and cultural stock of an area's national capital. 

Sustainable management of ecosystem services is the instrument for the integrated 

management of a region. At the same time, through the economic valuation of ecosystem 

services, the importance of the value of natural and cultural capital, as a powerful 

accounting, national trust, is highlighted. With the implementation of this project, it is 

proposed to use this framework when implementing management in the protected area of 

Lake Stymfalia. 

   

 

2. Project objectives 
 

The present study is related to: a) documentation of the importance of the various supplied 

or potentially supplied ecosystem services in the protected Natura 2000 site Lake Stymfalia 

(GR2530002), b) detection of possible ways that the ecosystem services could support the 

improvement of the quality of life at the wider area inhabitants. More specifically, in the 

frame of this project the following objectives have been implemented: 

 

a) Identification, assessment of the biotic and abiotic characteristics and mapping of the 

ecosystem types in the study area; 

b) Determination, mapping and assessment of the supplied and potentially supplied 

ecosystem services; 

c) Assessing the demand for the supplied or potentially supplied ecosystem services using 

a structured questionnaire; 

d) Development of a Decision Support System for the integrated management of lake 

Stymfalia; 

e) Economic evaluation of the supplied ecosystem services and establishment of a list of 

hierarchical prioritization. 
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3. Methodology 
 

For the implementation of the project, we have followed all the appropriate steps and 

assessment methods as described in the European Commission's technical manuals for the 

mapping and assessment of ecosystems and their services, which are given below in more 

detail: 

 

(i) Mapping of ecosystems: In the study area mapping was carried out at the habitat 

types’ level to achieve greater detail, as well as to identify the peculiarities at each 

location in the study area, even if they belong to the same habitat type. 

(ii) Ecosystem Condition Assessment: The assessment has been made at the level of 

habitat types to achieve greater accuracy and through the use of specific indicators 

(such as conservation status, diversity of flora and fauna species, existing pressures and 

threats). 

(iii) Assessment of the Ecosystem Services supply by the ecosystems: The assessment was 

made at the habitat types’ level, taking into account the particular features of each 

sampling locality within the limits of distribution of each habitat type. Services were 

identified through an inventory and selection of appropriate indicators for all classes of 

the Common International Classification of Ecosystem Services (CICES). 

(iv) Integrated assessment of ecosystems and their services: this action has linked the 

conservation status of ecosystems (habitat types) with their capability to provide 

ecosystem services, but also to show how the various ecosystems (habitat types) 

interact to offer their various services. Several possible scenarios have been developed 

to test the above mentioned interaction and its effects (scenario building, contrasting 

scenarios assessment). 

(v) Creation of a detailed baseline for the region's natural and cultural stock. 

(vi) Economic evaluation of significant ecosystem services for the region. Assessment of 

the demand for ecosystem services or not, using a questionnaire addressed to 

residents, operators and visitors of the area. 

(vii) Development of a decision-making system, using specialized software, tailored to the 

specific characteristics of the area to incorporate the results of all the above-mentioned 

actions. 

 

 

 

4. Results 
 

4.1 Ecosystem type mapping 

 

Ecosystem types’ mapping revealed that in the study area eight (8) ecosystem types occur: 

(i) settlements, (ii) cropland, (iii) grasslands, (iv) heathland and shrubs, (v) sparsely vegetated 

land, (vi) forests, (vii) lakes and (viii) wetlands. Cropland dominate, covering 51% of the 
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protected area, followed by wetlands (21%) and shrubs (13%). The lake (the unvegetated 

water surface) covers 6% of the protected area. 

 

4.2 Assessment of ecosystem types 

 

The assessment of the condition of ecosystem types was implemented by:  

 combining information on: (a) recorded pressures and threats, (b) habitat types 

conservation status, (c) biodiversity attributes, and   

 incorporating expert-judgment based on study’s team experience from the area.  

 

The assessment of the condition of each ecosystem type (based on the results of the 

national project on the surveillance of species and habitats in the Natura 2000 network sites 

in Greece), including cropland,  revealed that: (i) forests (Abies cephalonica forests) are in 

good condition, while Salix stands are in bad condition, having pressures of very high 

importance, (ii) heathland and shrubs (garrigues) are in adequate condition, (iii) grasslands 

(wet meadows) are in bad condition, mainly due to the expansion of the reeds, which is one 

of the major threats for the grassland ecosystem type, (iv) wetlands (reeds) are in good 

condition (considering their structure, their floristic composition and pressures applied); 

however the reed expansion itself (forming massive and impenetrable surfaces) is a major 

threat for the integrated functioning of the lake ecosystem in general, leaving no water 

corridors or free spaces, which are vital for most of the wetland fauna species, posing also a 

threat for sustaining wetland functioning as well as of the lake ecosystem in general, (v) lake 

(unvegetated water surface) is in bad condition, (vi) sparsely vegetated land areas are in 

adequate condition, (vii) cropland (cultivations) of the area are distinguished in two 

categories, to those where an intensive form of holding is applied (e.g. tomato and potatoes 

crops) which are in inadequate condition and to those where more traditional practices are 

applied (e.g. small vineyards), which are considered to be in adequate condition. 

 

 

4.3 Identification, mapping and assessment of ecosystem services 

 

Provisioning services refer to the direct products and materials provided to humans by the 

different ecosystem types. In the study area a significant production of various products 

from all ecosystem types is recorded. More specifically, firewood is supplied from the Abies 

cephalonica forests and from the shrublands of the area to the inhabitants of the 

neighboring settlements. Shrublands are also important for grazing biomass production for 

the traditional stock raising, applied in the area. The grasslands (wet meadows), potentially, 

can provide a high-quality area for grazing of sheep and cattle. However, their potential for 

this service appears to be particularly limited due to their small size. The reeds offer their 

biomass from periodic cutting of reeds, which can be used to produce various products (e.g. 

pellet production, compost, shading products). Cropland aims at direct supply of edible 

products, while the lake is currently the main reservoir and irrigation water supplier for the 

area. Sparsely vegetated areas, which are the rocky slopes with chasmophytes, offer the 

possibility of collecting aromatic plants and / or genetic material for ex-situ cultivation of 

commercial species. 
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Regulating and maintenance services concern the ability of each ecosystem to regulate and 

maintain the various biological cycles (e.g. carbon and nitrogen cycles), the hydrology of the 

area, protect biodiversity, contribute to the conservation of populations and the diversity of 

pollinators, etc. In the study area, forests, followed by shrubs, are the major providers of 

regulating and maintenance services, contributing significantly to a plenty of those services, 

such as protection from soil erosion and floods, carbon storage, natural filtering of the 

water, preservation and protection of biodiversity, etc. All ecosystem types associated with 

the lake ecosystem i.e grasslands, wetlands and the lake (unvegetated water surface) 

contribute by supporting the hydrological cycle procedures, water quality levels, while 

simultaneously support the significant biodiversity of fauna, avi-fauna and fish fauna of lake 

Stymfalia. 

 

 Cultural services relate to the ability of ecosystems to offer mainly intangible benefits to 

man and society (e.g. landscape aesthetics, mental upheaval, inspiration, maintenance of 

historical and cultural identity, etc.). Lake Stymfalia is of special value for the provision of 

cultural services and is dominated by cultural landscapes. The existence of this landscape is a 

major provider of cultural services (e.g. tourism), since it represents the history of human 

activity and the adaptation of the natural environment to it, not only in the study area, but 

also in corresponding areas throughout Greece and the Mediterranean. At the same time, 

one of the most important myths of Hercules highlights the area as being culturally 

important at the international level. From the year 2010, the Environment Museum of 

Stymfalia operates within the protected area, which highlights both the natural environment 

of the area and its cultural features, presenting the traditional activities of the local people. 

 

 

4.4 Questionnaire survey 

 

The questionnaire survey has highlighted several points of interest for the assessment of 

ecosystem services in the study area. The results of the survey are summarized as follows: 

 

(a) Conclusions from local stakeholders 

● The proposed by the questionnaire ecosystem services were rated “very high” by 

almost all respondents.  

● Only a few of ecosystem services (certain provisioning services) have a low rating 

i.e.: food from hunting, timber, food from fishing. 

● Basic value, which is also in short supply, is water (a predominant element with a 

higher cumulative rating in the categories of regulating and provisioning services). 

The water management problem obviously reflects the gradual drying of the lake. 

● Cultural ecosystem services are very important. Aesthetic value is highlighted as of 

special importance. Tourism is reported to be in low supply (meaning that tourism is 

not developed in the area as it should be). 

● Most respondents (83%) emphasize that "physical elements-formations" are more 

at risk than elements of cultural heritage (33%). 
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● Most respondents (52%) consider that the protection of natural resources is not 

properly applied; 67% consider that the cultural heritage management is being 

properly implemented to protect it, while 17% do not know anything about the 

protection of cultural heritage. 

 

(b) Conclusions from the local population  

● The proposed ecosystem services (16 items) were rated “very high” by almost all 

respondents. 

● Only few ecosystem services (certain provisioning services) have a low rating, i.e.: 

medicinal edible plants, timber, food from fishing. 

● Basic value, which is also in short supply, is water (a predominant element with a 

higher cumulative rating in the categories of regulating and provisioning services). 

● Cultural ecosystem services are assessed as important in the area. Aesthetic value is 

considered of high importance, followed by spiritual values and the value of cultural 

identity, while it was estimated that tourism and recreation in nature are provided 

relatively low. 

● Most respondents emphasize that "physical elements-formations" are more at risk 

than "cultural heritage" elements for which a fairly large percentage of 31% is 

unaware of their management. 

 

(c) Conclusions from tourists-visitors of the Environment Museum of Stymfalia  

 

● The proposed ecosystem services were rated “very high” by almost all respondents. 

● Basic value, which is also in short supply, is water (a predominant element with a 
higher cumulative rating in the categories of regulating and provisioning services). 

● Cultural ecosystem services with the highest rating were "recreation in nature", 

while "spiritual values", "aesthetic value" and "tourism" were somewhere in the 

middle of the ranking, having a moderate rating. 

● Most respondents believe that the management of natural resources is carried out 

properly, while most people are unaware of the protection and management of 

cultural heritage.  

 

4.5 Results on the creation of a decision support system 

 

In the present work a decision support system was built for the study area based on the 

application of alternative management and future (climate change) scenarios. The main 

results and conclusions are summarized as follows:  

 

4.5.1 Results from the climate change scenarios 

 

Based on: (i) the mean monthly rainfall values for the two extreme climate change scenarios, 

being the RCP2.6 (optimistic) and the RCP8.5 (pessimistic), with time projections to 2050 and 

2070 and (ii) the estimation of the evapotranspiration, infiltration and surface runoff as 

percentage of the precipitation, the monthly and annual water volumes of runoff and 

infiltration were estimated for the examined climate-change scenarios in the Stymfalia 
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basin. Based on this estimation, a significant reduction of the total runoff as well as of the 

infiltration of the Stymfalia basin was found. Consequently, it is estimated that if direct 

measures are not taken, it will not be possible for the time horizon 2050, and even worst 

for 2070, to fully meet the water supply and irrigation needs, as analysed and presented in 

the management scenarios of this study.  

 

4.5.2 Results from the management scenarios 

 

Ι) Regarding the ecosystem types, the following conclusions were deduced from the 

management scenarios examined (zero, eco-friendly and water-demanding): (i) the zero 

scenario (lake destruction/drying) is negative for all types of ecosystems, with the exception 

of scrubs, which are estimated to occupy the dried parts of the lake that will not be 

cultivated, and the crops that will occupy the lake and wetland surfaces (whose irrigation 

will be served by water transport), (ii) in the eco-friendly scenario, it is expected that the 

status of all ecosystems types will be improved, while intensive crops will be ceased 

according to this scenario (if water is needed beyond the eco-friendly scenario), (iii) in the 

water-demanding scenario, it is considered that the water demand will be covered by 

different providers (e.g. Aswpos Dam). Therefore, it is estimated that more water will 

remain available (will be left over) in the lake and the wetland according to the scenario 

planning, while at the same time the water needs for agriculture are also covered. Given the 

water supply from the dam, it is estimated that the agricultural production will be initially 

turned to intensive crops, abandoning traditional forms. 

 

ΙΙ) Regarding the main ecosystem services, by taking into account the management 

scenarios in the protected area, the main conclusions are: (i) the zero scenario (lake 

destruction/drying) is negative, up to very negative for all services except for the food 

supply, which will initially increase, since more areas of the lake and the wetland will be 

cultivated, (ii) the eco-friendly scenario will favour all services except for food production 

(due to the restriction of intensive crops) and the supply of water (irrigation, water supply), 

as more water will be available in the interests of natural ecosystems, (iii) the water-

demanding scenario will favour all services except for fishing and the production of aromatic 

plants from the ecosystems, whose services is believed that they will remain stable ("stable" 

means that it will remain as it is, no matter what their exercise will be - even zero -).  

 

4.6 Results of ecosystem services' economic valuation in Lake Stymfalia and creation of 

hierarchy and priority list 

  

Economic valuation of ecosystem services is a topic that contributes to environmental 

policy, scientific research and raising awareness. However, it should be handled with 

extreme caution. In many cases, economic appraisal or assessment was regarded and 

criticized as an attempt to put a "price tag" on the services that an ecosystem supplies. 

Nevertheless, economic valuation can show and explain to society, policy-makers and 

stakeholders that ecosystem services are rare and that their devaluation or downgrading 

entails costs for society. If these costs are not taken into consideration then policy selection 
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will not be ideal. Consequently, society cannot benefit from an increased level of 

environmental well-being due to misallocation of resources. 

 
In the present study, economic assessment was carried out for three different management 

scenarios (i) existing situation, (ii) completion and operation of the Asopos dam, (iii) 

complete destruction of the lake. The following ecosystem services were examined: (a) 

water supply for agricultural use (provisioning service), which focuses on assessing the value 

of water for agricultural use, as agriculture is one of the most important water uses in the 

Stymfalia region; (b) freshwater supply (provisioning service), which focuses on the 

estimation of potable freshwater supplied by the Municipal Water Authorities (DEYA) in the 

region (c) water distillation (regulatory service), which focuses on estimating the value of the 

lake as a natural filter for water refining/ treatment and purification; and (d) recreation - 

tourism (cultural service), which focuses on assessing the value of visiting Lake Stymfalia. 

  

In summary, the results are as follows: (i) for the current situation, the total value of 

ecosystem services in the lake amounts to 6,563,864 € per annum, (ii) for the operation of 

the Asopos Dam the total value of the ecosystem services is 12,317. 491 € per annum, (iii) at 

the complete destruction of the lake, it was assumed that the lake will be totally unable to 

offer ecosystem services related mainly to water. Therefore, its drainage means that services 

for water supply and / or irrigation cannot be supplied. The same applies to the water 

refining service and the provision of recreational opportunities for the water body, as the 

lake is already dried. 

 

Patras 10/4/2018 

 

 


