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Sonja Jahnig, IGB Leibniz-Institute of Freshwater Ecology and Inland Fisheries

Freshwater biodiversity research from local to global scales

Global pressures on freshwater ecosystems are high and constantly rising.
Viewed primarily as a resource for humans, current land use and water
management practice have led to catastrophic declines in freshwater species
and the degradation of freshwater ecosystems, including their genetic and
functional diversity. An improved understanding of all facets of freshwater
biodiversity is required to better inform decision making and for establishing
the socio-economic context for sustainable water management. We introduce
examples of ongoing and future research avenues aimed at developing tools
and frameworks for better management, closing knowledge gaps about the
distribution and status of freshwater biodiversity, and identifying the necessary
data and knowledge needed to balance human needs with sustaining
freshwater biodiversity. We will also discuss the relevance and importance of
global initiatives like the Alliance for Freshwater Life (AFL), an emerging global
initiative that seeks to unite specialists in research, data synthesis, conservation,
education and outreach, and policymaking.



Martin Pusch, Simone Podschun, IGB Leibniz-Institute of Freshwater Ecology and Inland Fisheries

Identifying multifunctional and sustainable land use scenarios with
an ecosystem service index

Most environmental problems are linked with certain land uses. Hence, how can sustainable
developmentgoals orthe objectives of environmental legislation be translated into local decision-
making, and thus local stakeholders be persuaded to support sustainable ways of land use?
We studied that question in river valleys, which commonr))/ represent most densely populated
elements of landscapes. There, a multitude of human socio-economic interests compete for a
very limited fraction of land surface, but which offers a very broad range of ecosystem services
and natural capital, as high food production, fisheries opportunities, drinking water resources,
hydropower, easy transport through navigation, recreational opportunities, and others. In
Germany, the management of these sectoral interests is largely regulated by respective laws.
However, ministries and agencies complain a backlog in investment and implementation
due to many conflicts among their sectoral goals, e.g. among agriculture, urbanization, water
quality protection, flood protection, nature conservation and recreation. As space is very
limited in river valleys, land use obviously has to be prioritized. For that, we suggest to use non-
monetized ecosystem services as a platform to collect data, visualize human benefits, facilitate
stakeholder involvement and support transparent decision-making. Thereby, ecosystem
services are identified using a modified CICES categorization scheme, and then quantified
using a 1-? scoring system. The highest score (5) is reached if the respective ecosystem service
is available to the highest extent that can be expected in the respective regional setting, or
if the respective Iegaﬁ objectives are fully reached. The effects of political decisions on the
availability of ecosystem services can be first visualized based on the individual ecosystem
services. This allows demonstrating synergies or negative trade among several human uses
of ecosystem services, or effects from land or water management measures on ecosystem
services. Furthermore, ecosystem services may be summarized to an integrative index. For
the use for rivers and in river floodplains, we developed the ‘River Ecosystem Service Index’
(RESI) (www.resi-project.info), which may be used to compare complex river and floddplain
management scenarios. The RESI has been already been implemented in practice in the
framework of an official regional planning prioritization procedure (Raumordnungsverfahren)
for a 8o-km section of the Danube River in Bavaria (Germany), where projects on flood
retention and nature conservation compete with agricultural and forestry interests. The RESI
hence may is recommended as a transparent inter-sectoral visualization and decision support
tool for inter- and transdisciplinary communication. Thus, this new cross-sectoral approach for
the management of riverine landscapes enables the identification of optimized multifunctional
and sustainable management options for river and floodplain sections with minimized trade-
offs among available ecosystem services. The transparency of the bases and consequences of
decision-making enabled by RESI supports the involvement of citizens and NGOs in planning
decisions aboutland use. Hence, the use of RESI may be used for a more effective and equitable
implementation of sustainable development goals across societal sectors.
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