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2.2. Status and trends of nature’s contributions to people in Europe and Central Asia   

2.2.1. Status and trends of regulating NCP 

2.2.1.3. Regulation of air quality 

Bottalico, F., Chirici, G., Giannetti, F., De Marco, A., Nocentini, S., Paoletti, E., Salbitano, F., Sanesi, G., 
Serenelli, C., Travaglini, D. (2015) Air pollution removal by green infrastructures and urban forests 
in the city of Florence, In Florence 'Sustainability of Well-Being International Forum', 2015: Food for 
Sustainability and Not Just Food, Florences 2015. pp. 243-251. 

Fusaro, L., E. Salvatori, et al. (2015). "Researches in Castelporziano test site: ecophysiological studies on 
Mediterranean vegetation in a changing environment." Rendiconti Lincei 26(3): 473-481. 

Harmackova, Z. V. and Vackar, D.  (2015). Modelling regulating ecosystem services trade-offs across 
landscape scenarios in Trebonsko Wetlands Biosphere Reserve, Czech Republic. Ecological 
Modelling 295: 207-215 

Kiss, M., Takács, Á., Pogácsás, R., & Gulyás, Á. (2015). The role of ecosystem services in climate and air 
quality in urban areas: Evaluating carbon sequestration and air pollution removal by street and park 
trees in Szeged (Hungary). Moravian Geographical Reports, 23(3), 36– 46. 
http://doi.org/10.1515/mgr-2015-0016 

Manes, F., Marando, F., Capotorti, G., Blasi, C., Salvatori, E., Fusaro, L., Ciancarella, L., Mircea, M., 
Marchetti, M., Chirici, G., Munafo, M., Regulating Ecosystem Services of forests in ten Italian 
Metropolitan Cities: Air quality improvement by PM10 and O-3 removal. Ecological Indicators 67, 
425-440. 

Manes, F., Incerti, G., Salvatori, E., Vitale, M., Ricotta, C., Costanza, R. (2012) Urban ecosystem services: 
tree diversity and stability of tropospheric ozone removal. Ecological Applications 22, 349-360. 

Marando, F., Salvatori, E., Fusaro, L., Manes, F. (2016) Removal of PM10 by Forests as a Nature-Based 
Solution for Air Quality Improvement in the Metropolitan City of Rome. Forests 7, 150. 

Ortolani, C. and Vitale, M. (2016) The importance of local scale for assessing, monitoring and predicting 
of air quality in urban areas. Sustainable Cities and Society 26, 150-160. 

Silli, V., Salvatori, E., & Manes, F. (2015). Removal of airborne particulate matter by vegetation in an 
urban park in the city of Rome (Italy): An ecosystem services perspective. Annali Di Botanica, 5, 53–
62. http://doi.org/10.4462/annbotrm-13077 

 

2.2.1.5. Regulation of ocean acidification  

Beer, S. and Koch, E. (1996) ‘Photosynthesis of marine macroalgae and seagrasses in globally changing 
CO 2 environments’, Marine Ecology Progress Series. Inter-Research Science Center, 141(1/3), pp. 
199–204. Available at: http://www.jstor.org/stable/24857205. 

Bergstrom, P. W. (2011) ‘Likely Impacts of Climate Warming and Ocean Carbonation on Eelgrass (Zostera 
marina L.)’, Marine Ecology Progress Series, 2, pp. 18–19. Available at: http://www.int-
res.com/abstracts/meps/v566/p1-15/. 

Engel, A., Borchard, C., Piontek, J., Schulz, K. G., Riebesell, U. and Bellerby, R. (2013) ‘CO2 increases 14C 
primary production in an Arctic plankton community’, Biogeosciences. Copernicus Publications, 
10(3), pp. 1291–1308. doi: 10.5194/bg-10-1291-2013. 

Delille, B., Borges, A. V and Delille, D. (2009) ‘Influence of giant kelp beds (Macrocystispyrifera) on diel 
cycles of pCO2 and DIC in the Sub-Antarctic coastal area’, Estuarine, Coastal and Shelf Science, 
81(1), pp. 114–122. doi: http://dx.doi.org/10.1016/j.ecss.2008.10.004. 

Delille, B., Delille, D., Fiala, M., Prevost, C. and Frankignoulle, M. (2000) ‘Seasonal changes of pCO2 over a 

http://doi.org/10.1515/mgr-2015-0016
http://doi.org/10.4462/annbotrm-13077
http://www.jstor.org/stable/24857205
http://www.int-res.com/abstracts/meps/v566/p1-15/
http://www.int-res.com/abstracts/meps/v566/p1-15/
http://dx.doi.org/10.1016/j.ecss.2008.10.004
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subantarcticMacrocystis kelp bed’, Polar Biology, 23(10), pp. 706–716. doi: 
10.1007/s003000000142. 

Duarte, C. M., Hendriks, I. E., Moore, T. S., Olsen, Y. S., Steckbauer, A., Ramajo, L., Carstensen, J., Trotter, 
J. A. and McCulloch, M. (2013) ‘Is Ocean Acidification an Open-Ocean Syndrome? Understanding 
Anthropogenic Impacts on Seawater pH’, Estuaries and Coasts, 36(2), pp. 221–236. doi: 
10.1007/s12237-013-9594-3. 

Frieder, C. A., Nam, S. H., Martz, T. R. and Levin, L. A. (2012) ‘High temporal and spatial variability of 
dissolved oxygen and pH in a nearshore California kelp forest’, Biogeosciences, 9(10), pp. 3917–
3930. doi: 10.5194/bg-9-3917-2012. 

Frieder, C. A., Gonzalez, J. P., Bockmon, E. E., Navarro, M. O. and Levin, L. A. (2014) ‘Can variable pH and 
low oxygen moderate ocean acidification outcomes for mussel larvae?’, Global Change Biology, 
20(3), pp. 754–764. doi: 10.1111/gcb.12485. 

Koch, M., Bowes, G., Ross, C. and Zhang, X.-H. (2013) ‘Climate change and ocean acidification effects on 
seagrasses and marine macroalgae’, Global Change Biology, 19(1), pp. 103–132. doi: 
10.1111/j.1365-2486.2012.02791.x. 

Kroeker, K. J., Kordas, R. L. and Harley, C. D. G. (2017) ‘Embracing interactions in ocean acidification 
research: confronting multiple stressor scenarios and context dependence’, Biology Letters. The 
Royal Society, 13(3). doi: 10.1098/rsbl.2016.0802. 

Marbà, N. and Duarte, C. M. (2010) ‘Mediterranean warming triggers seagrass (Posidoniaoceanica) shoot 
mortality’, Global Change Biology. Blackwell Publishing Ltd, 16(8), pp. 2366–2375. doi: 
10.1111/j.1365-2486.2009.02130.x. 

Senesi, L. S., Beer, S. and Bjork, M. (2009) ‘Seagrass photosynthesis controls rates of\rcalcification and 
photosynthesis of calcareous\rmacroalgae in a tropical seagrass meadow’, Marine Ecology Progress 
Series. Inter-Research Science Center, 382: 41–4, pp. 41–47. doi: 10.3354/meps07973. 

 

2.2.1.6. Regulation of freshwater quantity and flow 

Alexander, K., & West, J. (2012). Chapter 4: “Water” - Resource Efficiency in Asia and the Pacific. 
Bangkok. 

Animesh, K. G., Carlo, G., & Yoshihide, W. (2016). Measuring global water security towards sustainable 
development goals. Environmental Research Letters, 11(12), 124015. Retrieved from 
http://stacks.iop.org/1748-9326/11/i=12/a=124015 

Cohen-Shacham, E., Dayan, T., Feitelson, E., & de Groot, R. S. (2011). Ecosystem service trade-offs in 
wetland management: drainage and rehabilitation of the Hula, Israel. Hydrological Sciences Journal, 
56(8), 1582–1601. http://doi.org/10.1080/02626667.2011.631013 

Conrad, C., Kaiser, B. O., & Lamers, J. P. A. (2016). Quantifying water volumes of small lakes in the inner 
Aral Sea Basin, Central Asia, and their potential for reaching water and food security. Environmental 
Earth Sciences, 75(11). http://doi.org/10.1007/s12665-016-5753-8 

EEA. (2011). Water exploitation index (WEI) — in late 1980s/early 1990s (WEI‑90) compared to latest 
years available (1998 to 2007). Retrieved August 16, 2017, from https://www.eea.europa.eu/data-
and-maps/figures/water-exploitation-index-wei-4#tab-metadata 

EEA. (2015). The European Environment — state and outlook 2015: synthesis report. Copenhagen: 
European Environment Agency. http://doi.org/10.2800/944899 

EUROSTAT. (2016). Fresh water abstraction by source. Retrieved from 
http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=ten
00002%0A 

FAO. (2013). Irrigation in Central Asia in figures. AQUASTAT Survey – 2012. Rome. 
FAO. (2016). AQUASTAT main database. AQUASTAT Main Database. 
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Glavan, M., Pintar, M., & Volk, M. (2013). Land use change in a 200-year period and its effect on blue and 
green water flow in two Slovenian Mediterranean catchments-lessons for the future. Hydrological 
Processes, 27(26), 3964–3980. http://doi.org/10.1002/hyp.9540 

Harrison, P. A., Vandewalle, M., Sykes, M. T., Berry, P. M., Bugter, R., de Bello, F., … Zobel, M. (2010). 
Identifying and prioritising services in European terrestrial and freshwater ecosystems. Biodiversity 
and Conservation, 19(10), 2791–2821. http://doi.org/10.1007/s10531-010-9789-x 

Karabulut, A., Egoh, B. N., Lanzanova, D., Grizzetti, B., Bidoglio, G., Pagliero, L., … Mubareka, S. (2016). 
Mapping water provisioning services to support the ecosystem–water–food–energy nexus in the 
Danube river basin. Ecosystem Services, 17, 278–292. 
http://doi.org/http://dx.doi.org/10.1016/j.ecoser.2015.08.002 

Krogulec, E., Zablocki, S., & Sawicka, K. (2016). Changes in groundwater regime during vegetation period 
in Groundwater Dependent Ecosystems. Acta Geologica Polonica, 66(3), 525–540. 
http://doi.org/10.1515/agp-2016-0024 

Lutz, S. R., Mallucci, S., Diamantini, E., Majone, B., Bellin, A., & Merz, R. (2016). Hydroclimatic and water 
quality trends across three Mediterranean river basins. Science of the Total Environment, 571, 
1392–1406. http://doi.org/http://dx.doi.org/10.1016/j.scitotenv.2016.07.102 

Maes, J., Fabrega, N., Zulian, G., Barbosa, A., Vizcaino, P., Ivits, E., … Lavalle, C. (2015). Mapping and 
Assessment of Ecosystems and their Services: Trends in ecosystems and ecosystem services in the 
European Union between 2000 and 2010. http://doi.org/10.2788/341839 

Ministry of Natural Resources and Environmental Protection of the Republic of Belarus. (2010). The State 
of Environment in the Republic of Belarus, 1–150. Retrieved from 
http://www.nsmos.by/tmp/fckimages/GIATS zakon/Nats_doklad_eng.pdf 

Miura, S., Amacher, M., Hofer, T., San-Miguel-Ayanz, J., Ernawati, & Thackway, R. (2015). Protective 
functions and ecosystem services of global forests in the past quarter-century. Forest Ecology and 
Management, 352, 35–46. http://doi.org/10.1016/j.foreco.2015.03.039 

National Statistical Committee of the Kyrgyz Republic. (2016). Statistics on yearly water use 1990-2014. 
Retrieved from http://www.stat.kg/en/statistics/turizm-otdyh-ohrana-okruzhayushej-sredy/ 

Republic of Moldova. (2005). Republic of Moldova State of the Environment Report 2004. 
SAEPF, UNEP, & UNDP. (2012). The National Report on the state of the environment of the Kyrgyz 
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management. Science of the Total Environment, 577, 1–18. 
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