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The interaction between built, social, human 
and natural capital affects human wellbeing

(Costanza et al., 2014b) 

Built capital and human capital 
(the economy) are embedded in 
society, which is embedded in the 
rest of nature. 
Ecosystem services are the 
relative contribution of natural 
capital to human wellbeing, they 
do not flow directly. It is therefore 
essential to adopt a broad, 
transdisciplinary perspective in 
order to address ecosystem 
services).







The conceptual framework drawn up 
by the MAES initiative (Maes et al., 2013a)



Technical reports of the MAES WG

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/2ndMAESWorkingPaper.pdf

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/3rdMAESReport_Condition.pdf

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/102.pdf

http://ec.europa.eu/.../ecosystem_assessment/.../5th%20MAES%20report
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http://ec.europa.eu/.../ecosystem_assessment/.../5th MAES report




http://biodiversity.europa.eu/maes/




Common Classification of Ecosystem Services

https://cices.eu/resources/



EnRoute tests the MAES urban ecosystem assesment framework





Urban Ecosystem Services - REGULATING SERVICES
Air quality regulation - Urban vegetation can improve the air quality by removing or intercepting pollutants. The 
capacity of urban trees and vegetation to intercept pollutants varies according to plant species, age and health 
status of the tree.

Noise mitigated by vegetation - Urban soil and plants can reduce noise pollution through absorption, deviation,
reflection and refraction of sounds.

Water flow regulation - run off mitigation and flood protection - Vegetated areas contribute to prevent and 
mitigate negative effects in several ways by intercepting water or through percolation.

Pollination -Conserve, restore and promote the use of patches of natural and semi-natural habitats on farms, rural-
urban fringes and residential neighborhoods, can support wild pollinators maintaining floral resources and nesting
sites.

Global Climate regulation - Vehicle traffic, industry, energy used for public lighting and industrial, commercial and 
building consumption are the main source of emissions.

Urban temperature regulation - Urban blue and green infrastructure can contribute to the regulation of local 
temperatures. Water areas and large water bodies regulates the temperature. Vegetation and trees can help 
through: evapotranspiration, shading, reducing wind speed.

Source: 6_Annex to 4th MAES Report  





EEA Data bases relevant to UES (1)



EEA Data bases relevant to UES (2)



EEA Data base relevant to UES (3)
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View of Mutnovskaya GEOES, well receivers and environmental mountains







Map of the Kola Peninsula. Russia









Seid Lake



Khibiny Mountains



Khibiny Mountains



Enterance in Mo mining adit in Khibiny Mountains



Khibiny Mountains in winter



View of the Rasvumchor mine (Khibiny Mountains, Cola Peninsula)



The first sun in Khibiny Mountains



Border of national park Khibiny Mountains



Across Khibiny Mountains on ATVs



The ore chute in the Hibinsky field



Even the excavator froze



The city of Kirovsk in Khibiny Mountains



The restroom in the depth of the underground mine



Rhinestone (druse), Perekatnoye Aldan field





Locations of minerals of Polar Ural Mountains and adjacent 
territories with examples of finds. Made: © A.A. Evseev.





Gold mining in the Subpolar Urals began decades ago and led to 
environmental problems in this territory.
Development of gold always negatively influences in the open way the 
nature and destroys a local ecosystem.
The fertile layer covering from above places of deposits of metal is 
completely destroyed.
Thousands of tons of a soil from estimated location of gold pour 
bulldozers, excavators,
pass through flushing systems.
Under pressure the strong water jet precious metal is purified from soil 
impurity, accumulates in the closed trenches.
Process is called "to wash gold".
The streams, muddy and poisonous for fishes, which are formed as a result 
of washing of a soil are delivered with waters of the rivers on hundreds of 
kilometers.









Enzorit. [Enzorjyakh of river], Polar Ural Mountains, Russia. 40 mm. Photo: © N.A. 
Koltova 



It is necessary to find an opportunity to statut impose a tough ban and to 
stop production of loose precious metals in the Subpolar Urals, then, 
possibly, in many years fish will return to these rivers. However, it is trusted 
hardly. Who will be engaged in it?.

Mn-Fe field, Komi Republic (western slope of the Subpolar Urals), Urals 
Subpolar, Russia 

The field is located on the western slope of the Subpolar Urals in 70 km to 
the east from the city of Inta, on average a current of the river Parnok-Yu 
(east inflow of the Lemva River).



Manganese carbonaceous ores of 
brown and cream color are primary; 
they consist generally of 
rhodochrosite, the manganokaltsit, 
rhodonite. The average content of 
manganese in them is 24%. On the 
top horizons of the field, up to the 
depth of 30-70 m, carbonaceous 
ores are transformed to the black 
oxidized ores consisting of a 
psilomelan, the gausmannit, 
pyrolusite, etc. In 1993 on the 
Parnoksky field the pit began 
experienced extraction of the 
oxidized manganese ores.



We have to develop methodology of sustainable land use in the Arctic 
mountains on the basis of maintaining of necessary level of a biotic 
regulation of a surrounding medium, hierarchy of levels of management of 
sustainable land use (conceptual, ideological, political and economic) and 
the scientific and technological principles of sustainable land use in the 
industrial regions. 

The principles include justification of strategic priorities and indicators of 
sustainable land use in the industrial regions; complex (ekologo-economic) 
assessment of land resources taking into account features of the industrial 
productions; definition of "corridors" of admissible land use in the industrial 
regions; 

coordination of individual interests of land users with public preferences; 

a multicriteria optimization of land use on the basis of ekologo-economic 
and social indicators. 

The considered cross-disciplinary approach with use of rigorous 
mathematical formalization social sustainable - economic processes in the 
sphere of land use will allow to consider the modern calls, to reduce 
scratches and to soften consequences of negative situations.





Polar night and Polar lights



Murmansk




















































































































































































































































































































































































































































