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IMPORTANT, PLEASE READ CAREFULLY
To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or
Personal Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 5 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

Points to Take into Consideration - TECHNICAL INFORMATION
Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.
Requests such as change of place and time will not be taken into consideration in the congress program.

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN
Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler i¢in online
(video konferans sistemi {izerinden) sunum imkani saglanmaistir.
Online sunum yapabilmek i¢in https://zoom.us/join sitesi tizerinden giris yaparak “Meeting ID or
Personal Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi {icretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde galisiyor.
Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalari gerekmektedir.
Tiim kongre katilimeilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismidan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BILGILER

¢ Bilgisayariizda mikrofon olduguna ve ¢alistigina emin olun.
¢ Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
¢ Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait 1D

numarasi gonderilecektir.

¢ Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

¢ Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

Before you login to Zoom please indicate your name surname and hall number,
exp. H- 1, Liitfi ARSLAN

CONGRESS LANGUAGES: English and All Turkish Dialects
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WHO OWNS THE SOILS? : A MACRO LOOK TO AGRO-ECOSYSTEM SERVICES

Agriculture Engineer Nazh KALENDER* (Orcid ID: 0000-0001-5205-5175 )
Mardin Artuklu University, Vocational Higher School Of Kiziltepe, Mardin
*Corresponding author: nazlibudakalender@hotmail.com

Assist. Prof. Dr. Serap DOGAN* (Orcid 1D:0000-0002-1099-6919 )
Mardin Artuklu University, Vocational Higher School Of Kiziltepe, Mardin

ABSTRACT

Ecosystem services are receiving increasing scientific interest due to their importance in
sustainability. Ecosystem services are benefits to humans provided by the natural environment
and ecosystems. These services are vulnerable to land use and land cover changes. Biodiversity
has a positive and stabilizing effect on the delivery of ecosystem services. Agricultural
expansion and intensification are major drivers of biodiversity loss. Diversification enhances
biodiversity, pollination, pest control, nutrient cycling, soil fertility, and water regulation
without compromising crop yields. Soils participate in the provision of numerous ecosystem
services of great importance for the maintenance of ecosystems and human societies.
Freshwater ecosystem services cover only a small area worldwide but harbour high levels of
biodiversity.

Keywords: Ecosystem services, agriculture, biodiversity, soil, water
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INTRODUCTION

Academic interest in ecosystem services has been growing in the past ten years with an
increasing number of research studies and articles being dedicated to this complex and diverse
field of enquiry (Csurgo & Smith, 2021). Ecosystem services and human well-being receiving
increasing scientific interest due to their importance in influencing sustainability (Wang et al.,
2021). Ensuring reliable supply of services from nature is key to the sustainable development
and well-being of human societies. However, varied and frequently complex relationships
between biodiversity and ecosystem services have frustrated our capacity to quantify and
predict the vulnerability of these services to species extinctions (Ross et al., 2021).

Terrestrial ecosystem services are vulnerable to land use and land cover changes. These changes
are triggered by different drivers of change (e.g., economic, social, political, environmental
change) (Gomes et al., 2021). Climate change has imposed tremendous impacts on ecosystem
services (Hua et al., 2021). Ecosystems are severely damaged with rising global temperatures,
the rapid increase in population and the continuous exploitation and utilization of natural
resources. The selection of conservation priorities is of great significance to regional ecological
security and sustainable development (Ma et al., 2021a).

Agricultural ecosystem

Natural vegetation has a vital role in ecosystem services, while anthropogenic land-use change
causes extensive damage to natural vegetation, decreasing ecosystem services, and impacting
human well-being. Therefore, it is of great significance to establish protected areas and
implement vegetation protection measures (Ma et al., 2021b). Ecological theory suggests that
biodiversity has a positive and stabilizing effect on the delivery of ecosystem services. Yet, the
impacts of increasing the diversity of cultivated crop species or varieties in agroecosystems are
still under scrutiny (Beillouin et al., 2021). Agricultural expansion and intensification are major
drivers of biodiversity loss. Findings demonstrate the urgent need for enhanced communication
platforms and cooperation between scientists and key agricultural stakeholders to establish open
dialogues between agricultural research, practice, and policy (Maas et al., 2021). Enhancing
biodiversity in cropping systems is suggested to promote ecosystem services, thereby reducing
dependency on agronomic inputs while maintaining high crop yields. Diversification enhances
biodiversity, pollination, pest control, nutrient cycling, soil fertility, and water regulation
without compromising crop yields. Practices targeting aboveground biodiversity boosted pest
control and water regulation, while those targeting belowground biodiversity enhanced nutrient
cycling, soil fertility, and water regulation. Most often, diversification practices resulted in win-

win support of services and crop yields (Tamburini et al., 2020). Low-intensive agricultural
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landscapes are of utmost importance for biodiversity conservation and the delivery of cultural
ecosystem services (Assandri et al., 2018).

The concept of nature-based solutions has emerged to foster sustainable development by
transversally addressing social, economic, and environmental urban challenges. However, there
is still a considerable lack of agreement on the conceptualization of nature-based solutions,
especially concerning typologies, nomenclature, and performance assessments in terms of
ecosystem services and urban challenges (Castellar et al., 2021). Agroforestry bridges the gap
that often separates agriculture and forestry by building integrated systems that address both
environmental and socio-economic objectives. Agroforestry can improve the resiliency of
agricultural systems and mitigate the impacts of climate change. Existing research suggests that
integrating trees on farms can prevent environmental degradation, improve agricultural
productivity, increase carbon sequestration, generate cleaner water, and support healthy soil
and healthy ecosystems while providing stable incomes and other benefits to human welfare
(Brown et al., 2018). Soils participate in the provision of numerous ecosystem services of great
importance for the maintenance of ecosystems and human societies. Physical and chemical soils
properties sustain supporting ecosystem services like plant production and the infiltration and
provision of clean water. Carbon sequestration is a regulating ecosystem service important for
climate regulation. Soils are also home of a large biodiversity whose participation in soil

processes is critical for their sustainable use (Velasquez & Lavelle, 2019).
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Fig. 1. Soil functions and ecosystem services (FAO, 2015).
The Food-Energy-Water-Waste Nexus represents the interconnections between food, energy,

water, and waste production systems, and it has become a key research area. Enormous
quantities of agricultural and organic wastes are produced throughout the Food-Energy-Water-
Waste Nexus. Often, these wastes are not treated appropriately because their true costs are
rarely quantified, and usually externalized to the environment (Garcia et al., 2019).

Global social and economic changes, alongside climate change, are affecting the operating
environment for agriculture, leading to efforts to increase production and yields, typically
through the use of agrochemicals like pesticides and fertilizers, expanded irrigation, and
changes in seed varieties. Intensification, alongside the expansion of agriculture into new areas,
has increased harvest, but has also had numerous well-known impacts on the environment,
ultimately resulting in a loss of resilience and lack of sustainability in agro-ecosystems.
Combined with features of agricultural systems such as the differential movement of ecosystem
services, and interactions among ecosystem services driven in part by management choices,
such intensification has disrupted key feedbacks in agricultural systems. These changes have
tended to perpetuate the management choices that have led to efficient, productive agriculture,
often at the expense of nature and the provision of important nonfood ecosystem services
(Bennett et al., 2021).
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Water ecosystem

Land-use change alters the dynamics of freshwater ecosystem services flows by affecting both
service supply (by influencing hydrological processes and runoff) and demand (via changes in
human water use) (Lin et al., 2021). The Anthropocene presents formidable threats to
freshwater ecosystems. Lakes are especially vulnerable and important at the same time. They
cover only a small area worldwide but harbour high levels of biodiversity and contribute
disproportionately to ecosystem services. Lakes differ with respect to their general type (e.g.
land-locked, drainage, floodplain and large lakes) and position in the landscape (e.g. highland
versus lowland lakes), which contribute to the dynamics of these systems. Lakes should be
generally viewed as ‘meta-systems’, whereby biodiversity is strongly affected by species
dispersal, and ecosystem dynamics are contributed by the flow of matter and substances among
locations in a broader waterscape context. Lake connectivity in the waterscape and position in
the landscape determine the degree to which a lake is prone to invasion by non-native species
and accumulation of harmful substances. Highly connected lakes low in the landscape
accumulate nutrients and pollutants originating from ecosystems higher in the landscape. The
monitoring and restoration of lake biodiversity and ecosystem services should consider the fact
that a high degree of dynamism is present at local, regional and global scales. However, local
and regional monitoring may be plagued by the unpredictability of ecological phenomena,
hindering adaptive management of lakes (Heino et al., 2021).

In mountainous watersheds, agricultural land use cause changes in ecosystem services, with
trade-offs between crop production and erosion regulation (Kim & Arnhold, 2018). Submarine
Groundwater Discharge is recognized as a fundamental hydrological process that supports
many coastal biogeochemical cycles and social-ecological systems (Alorda-Kleinglass et al.,
2021).

Being the most productive ecosystem on earth, wetlands provide basic as well as critical
ecosystem services to humans and other living beings. However, the wetland resources are
constantly being degraded because of poor understanding of its importance at local level and
the lack of recognition of their economic value at sub-national and national levels (Aryal et al.,
2021). Social development and changes in natural conditions have seriously affected the
ecosystem services value of wetlands. The area of natural wetlands decreased, mainly converted
to arable land. It is important for social sustainable development and human welfare to identify
and evaluate the driving factors that lead to changes in ecosystem services value (Song et al.,
2021).
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Changing patterns of land use, temperature, and precipitation are expected to impact ecosystem
services, including water quality and quantity, buffering of extreme events, soil quality, and
biodiversity. Scenario analyses that link such impacts on ecosystem services to human well-
being may be valuable in anticipating potential consequences of change that are meaningful to
people living in a community. Ecosystem services provide numerous benefits to community
well-being, including living standards, health, cultural fulfillment, education, and connection
to nature. Yet assessments of impacts of ecosystem services on human well-being have largely
focused on human health or monetary benefits (e.g. market values) (Yee et al., 2021). Plastic
has created a new man-made ecosystem called plastisphere. The plastic pieces including
microplastics and nanoplastics have emerged as a global concern due to their omnipresence in
ecosystems and their ability to interact with the biological systems. Nevertheless, the long-term
impacts of microplastics on biotic and abiotic resources are not completely understood, and
existing evidence suggests that microplastics are hazardous to various keystones species of the
global biomes. Microplastics-contaminated ecosystems show reduced floral and faunal
biomass, productivity, nitrogen cycling, oxygen-generation and carbon sequestration,
suggesting that microplastics have already started affecting ecological biomes (Sridharan et al.,
2021).

Rapid urbanization throughout the globe increases demand for fresh water and the ecosystem
services associated with it. Protected areas can improve the capacity of large dams in reducing
sediment loads and producing hydropower, but cities mainly depend on reduced impervious
surfaces and more green spaces within urban areas for flood mitigation. Improved
understandings of the role of natural infrastructure in urban water networks must underpin
strategic decision-making to sustainably provide freshwater ecosystem services to global cities
(Chung et al., 2021).

Fig 2. High Line in New York, renaturalization of the former railway viaduct, USA (Marchi & Ungaro, 2019).
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Wildlife

Coral reef ecosystems are important for tropical and subtropical coastal communities, small-
island developing states, and Indigenous peoples because they provide ecosystem services such
as food provision, livelihood opportunities, carbon sequestration, and protection from storms.
Capacity of coral reefs to provide ecosystem services that are relied on by millions of people
worldwide has declined by half since the 1950s. Achieving climate-change-emissions targets
and reducing local impacts can reduce stress on coral reefs, allowing them and the ecosystem
services that they provide to persist (Eddy et al., 2021).

Seagrass meadows, algal forests and mussel beds are widely regarded as foundation species
that support communities providing valuable ecosystem services in many coastal regions
(Heckwolf et al., 2021).

Urbanization leads to significant changes in land-use types and affects various ecosystem
services (Ouyang et al., 2021). The expansion of urban areas worldwide is increasing the
anthropogenic impact upon soil and highlights the important role of urban areas in supporting
a sustainable future. As such, urban soils are becoming more important in the delivery of a
broad range of ecosystem services (ESs), including carbon storage and climate regulation,
biomass provision for food and water flow regulation, and recreational benefits (O'Riordan et
al., 2021).

Management

The integration of ecosystem service knowledge into decision-making processes is increasingly
endorsed by various policies and initiatives, with spatial planning targeted as one of the most
relevant fields. Learning and feeding back from existing experiences is therefore a fundamental
step to ensure appropriate and useful support by ecosystem service science (Longato et al.,
2021). Understanding ecosystem service trade-offs and synergies is the foundation to achieve
the efficient management of the ecosystem and improve human well-being (Feng et al., 2021).
Ecosystem health assessment is vital for regional ecological restoration and management (Pan
etal., 2021).

Currently, the main tools for assessing and managing ecosystem services at large scales are
maps providing snapshots of their potential supply. However, many ecosystems change over
short timescales; thus, such maps soon become inaccurate. The high rates of dynamics mean
that static snapshot ecosystem service maps provide limited information for assessing and
managing multifunctional, dynamic landscapes, such as forests. Dynamic, spatially explicit
tools to assess and manage ecosystem service dynamics be further will probably be developed
and applied in post-2020 biodiversity and ecosystem service policy supporting frameworks
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(Snall et al., 2021). Ecosystem service mapping has been developed with the aim of supporting
ecosystem management, but ecosystem service maps often lack information about uncertainty

and risk, which is essential for decision-making (Stritih et al., 2021).

854



ISPEC 9t INTERNATIONAL CONFERENCE on AGRICULTURE, ANIMAL SCIENCES and RURAL DEVELOPMENT
19-20 March 2022- BURDUR / TURKEY

REFERENCES

Alorda-Kleinglass, A., Ruiz-Mallén, 1., Diego-Feliu, M., Rodellas, V., Bruach-Menchén, J. M.,
& Garcia-Orellana, J. (2021). The social implications of Submarine Groundwater
Discharge from an Ecosystem Services perspective: A systematic review. Earth-Science
Reviews, 221, 103742.

Aryal, K., Ojha, B. R., & Maraseni, T. (2021). Perceived importance and economic valuation
of ecosystem services in Ghodaghodi wetland of Nepal. Land Use Policy, 106, 105450.

Assandri, G., Bogliani, G., Pedrini, P., & Brambilla, M. (2018). Beautiful agricultural
landscapes promote cultural ecosystem services and biodiversity conservation.
Agriculture, Ecosystems & Environment, 256, 200-210.

Beillouin, D., Ben-Ari, T., Malézieux, E., Seufert, V., & Makowski, D. (2021). Positive but
variable effects of crop diversification on biodiversity and ecosystem services. Global
change biology.

Bennett, E. M., Baird, J., Baulch, H., Chaplin-Kramer, R., Fraser, E., Loring, P., ... & Lapen,
D. (2021). Ecosystem services and the resilience of agricultural landscapes. In Advances
in ecological research (Vol. 64, pp. 1-43). Academic Press.

Brown, S. E., Miller, D. C., Ordonez, P. J., & Baylis, K. (2018). Evidence for the impacts of
agroforestry on agricultural productivity, ecosystem services, and human well-being in
high-income countries: a systematic map protocol. Environmental evidence, 7(1), 1-16.

Castellar, J. A. C., Popartan, L. A., Pueyo-Ros, J., Atanasova, N., Langergraber, G., Sdumel, I.,
... & Acuna, V. (2021). Nature-based solutions in the urban context: Terminology,
classification and scoring for urban challenges and ecosystem services. Science of The
Total Environment, 779, 146237.

Chung, M. G., Frank, K. A., Pokhrel, Y., Dietz, T., & Liu, J. (2021). Natural infrastructure in
sustaining global urban freshwater ecosystem services. Nature Sustainability, 4(12),
1068-1075.

Eddy, T. D., Lam, V. W., Reygondeau, G., Cisneros-Montemayor, A. M., Greer, K., Palomares,
M. L. D,, ... & Cheung, W. W. (2021). Global decline in capacity of coral reefs to
provide ecosystem services. One Earth, 4(9), 1278-1285.

FAO. (2015). https://www.fao.org/home/en

Feng, Z., Jin, X.,, Chen, T., & Wu, J. (2021). Understanding trade-offs and synergies of
ecosystem services to support the decision-making in the Beijing—Tianjin—Hebei region.
Land Use Policy, 106, 105446.

855



ISPEC 9% INTERNATIONAL CONFERENCE on AGRICULTURE, ANIMAL SCIENCES and RURAL DEVELOPMENT
19-20 March 2022- BURDUR / TURKEY

Garcia, D. J., Lovett, B. M., & You, F. (2019). Considering agricultural wastes and ecosystem
services in Food-Energy-Water-Waste Nexus system design. Journal of cleaner
production, 228, 941-955.

Gomes, E., Inacio, M., Bogdzevic, K., Kalinauskas, M., Karnauskaité, D., & Pereira, P. (2021).
Future land-use changes and its impacts on terrestrial ecosystem services: A review.
Science of the Total Environment, 781, 146716.

Heckwolf, M. J., Peterson, A., Janes, H., Horne, P., Kiinne, J., Liversage, K., ... & Kotta, J.
(2021). From ecosystems to socio-economic benefits: a systematic review of coastal
ecosystem services in the Baltic Sea. Science of The Total Environment, 755, 142565.

Heino, J., Alahuhta, J., Bini, L. M., Cali, Y., Heiskanen, A. S., Hellsten, S., ... & Angeler, D. G.
(2021). Lakes in the era of global change: moving beyond single-lake thinking in
maintaining biodiversity and ecosystem services. Biological Reviews, 96(1), 89-106.

Hua, T., Zhao, W., Cherubini, F., Hu, X., & Pereira, P. (2021). Sensitivity and future exposure
of ecosystem services to climate change on the Tibetan Plateau of China. Landscape
ecology, 36(12), 3451-3471.

Kim, 1., & Arnhold, S. (2018). Mapping environmental land use conflict potentials and
ecosystem services in agricultural watersheds. Science of the Total Environment, 630,
827-838.

Lin, J., Huang, J., Prell, C., & Bryan, B. A. (2021). Changes in supply and demand mediate the
effects of land-use change on freshwater ecosystem services flows. Science of the Total
Environment, 763, 143012.

Longato, D., Cortinovis, C., Albert, C., & Geneletti, D. (2021). Practical applications of
ecosystem services in spatial planning: Lessons learned from a systematic literature
review. Environmental Science & Policy, 119, 72-84.

Ma, S., Qiao, Y. P, Wang, L. J., & Zhang, J. C. (2021b). Terrain gradient variations in
ecosystem services of different vegetation types in mountainous regions: Vegetation
resource conservation and sustainable development. Forest Ecology and Management,
482, 118856.

Ma, S., Wang, L. J., Zhu, D., & Zhang, J. (2021a). Spatiotemporal changes in ecosystem
services in the conservation priorities of the southern hill and mountain belt, China.
Ecological Indicators, 122, 107225.

Maas, B., Fabian, Y., Kross, S. M., & Richter, A. (2021). Divergent farmer and scientist
perceptions of agricultural biodiversity, ecosystem services and decision-making.
Biological Conservation, 256, 109065.

856



ISPEC 9% INTERNATIONAL CONFERENCE on AGRICULTURE, ANIMAL SCIENCES and RURAL DEVELOPMENT
19-20 March 2022- BURDUR / TURKEY

Marchi, N. & Ungaro, F. (2019). Guidelines for the removal, management and re-use of topsoil
at construction sites Deliverable Action B2.4 Project SOSA4LIFE - LIFE15
ENV/IT/000225.

O'Riordan, R., Davies, J., Stevens, C., Quinton, J. N., & Boyko, C. (2021). The ecosystem
services of urban soils: A review. Geoderma, 395, 115076.

Ouyang, X., Tang, L., Wei, X., & Li, Y. (2021). Spatial interaction between urbanization and
ecosystem services in Chinese urban agglomerations. Land Use Policy, 109, 105587.

Pan, Z., He, J., Liu, D., Wang, J., & Guo, X. (2021). Ecosystem health assessment based on
ecological integrity and ecosystem services demand in the Middle Reaches of the
Yangtze River Economic Belt, China. Science of The Total Environment, 774, 144837.

Ross, S. R. J., Arnoldi, J. F., Loreau, M., White, C. D., Stout, J. C., Jackson, A. L., & Donohue,
I. (2021). Universal scaling of robustness of ecosystem services to species loss. Nature
communications, 12(1), 1-7.

Snall, T., Trivifio, M., Mair, L., Bengtsson, J., & Moen, J. (2021). High rates of short-term
dynamics of forest ecosystem services. Nature Sustainability, 4(11), 951-957.

Song, F., Su, F., Mi, C., & Sun, D. (2021). Analysis of driving forces on wetland ecosystem
services value change: A case in Northeast China. Science of the Total Environment,
751, 141778.

Sridharan, S., Kumar, M., Bolan, N. S., Singh, L., Kumar, S., Kumar, R., & You, S. (2021).
Are microplastics destabilizing the global network of terrestrial and aquatic ecosystem
services?. Environmental Research, 198, 111243.

Stritih, A., Bebi, P., Rossi, C., & Grét-Regamey, A. (2021). Addressing disturbance risk to
mountain forest ecosystem services. Journal of Environmental Management, 296,
113188.

Tamburini, G., Bommarco, R., Wanger, T. C., Kremen, C., van der Heijden, M. G., Liebman,
M., & Hallin, S. (2020). Agricultural diversification promotes multiple ecosystem
services without compromising yield. Science advances, 6(45), eabal715.

Velasquez, E., & Lavelle, P. (2019). Soil macrofauna as an indicator for evaluating soil based
ecosystem services in agricultural landscapes. Acta Oecologica, 100, 103446.

Wang, B., Zhang, Q., & Cui, F. (2021). Scientific research on ecosystem services and human
well-being: A bibliometric analysis. Ecological Indicators, 125, 107449.

Yee, S. H., Paulukonis, E., Simmons, C., Russell, M., Fulford, R., Harwell, L., & Smith, L. M.
(2021). Projecting effects of land use change on human well-being through changes in

ecosystem services. Ecological Modelling, 440, 109358.

857



