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As the status of many water bodies remains unsatisfactory
- due to pressures from multiple societal sectors
- that are modified by emerging new drivers
. - and due to often restricted and sectoral management measures ....




.... integrative scenarios for ecosystem-based-management
in aquatic ecosystems
- need and may to be developed based on various available data
. -in order to compare, assess and prioritize those scenarios
. to support decision-making

- -
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Catalogue of
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services
available at
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and wetlands

CLASSIFICATION OF ECOSYSTEM SERVICES FOR THE
River Ecosystem Service Index

WWW.reSi-pI'OjeCt-infO River Ecosystem Service Index

Main group Subgroup Ecosystem service Description
Mutrition Cultivated crops Agricultural products for consumers
Plant resources for agricultural use Plants used to feed farm animals as a basis to produce e.g. milk and meat
Wild animals and fish Wild animals and fish (consumptive)
Surface water for drinking Collected precipitation, abstracted surface water from rivers, lakes and other open
=] water bodies for drinking
l_g Ground water for drinking Freshwater abstracted from groundwater layers or via ground water desalination
g for drinking
a_"-_‘ Resources Fibers and other materials from plants for Wood from forest and plantations for direct use or processing

direct use or processing

Water for non-drinking purposes

surface and ground water for non-drinking purposes in industry and agriculture for
cooling or irrigation purposes

Biomass-based energy Plant-based resources

resources

Plant-based resources from agriculture, short rotation coppice, forestry. Biomass
as a resource for energy production.

Retention Retention of organic €
(Self-purification)

* (Temporary) Retention of organic C by uptake into stationary biomass (e.g.
assimilation by mussels or biofilm) or by deposition as sediments

* Permanent removal of organic C by respiration

* Microbial degradation of organic pollutants

Retention of N

* (Temporary) Retention of organic N by uptake into stationary biomass (eg.
assimilation by mussels or macrophytes) or by deposition as sediments
¢+  (Temporary) Retention of inorganic N by uptake into pelagic biomass
{assimilation by phytoplankton, zooplankton)
* Permanent removal of N by denitrification in river channel or floodplain
contributing to self-purification

Retention of P

. (Temporary) Retention of P by uptake into stationary biomass (e.g.
assimilation by mussels or biofilm) or by deposition as sediments
. (Temporary) Retention of P by uptake into pelagic biomass (assimilation by

phytoplankton, zoeplankton)

Retention of greenhouse gas emission [ carbon

* Reducing anoxic ways of C degradation (leading to CH4 emissicns)

*  Reducing incomplete anoxic ways of N degradation (leading to N0 emission)

* Retention of CO2 by uptake into biomass by biotic assimilation enabling
sequestration of C by a) temporary retention by growth of biomass in river
channels and banks (e.g. phytoplankton, annual macrophytes) (with partial
trade-off with eutrophication) and b) retention in live or dead biomass of
fleodplain vegetation and soils

sequestration

- Global climate regulation
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Extreme discharge

mediation Flood risk regulation

Mitigation of flood discharge and lowering of flood peak by inundation of floodplain
areas (retention effect) and high roughness of natural river channels [delay effect,
which is also broadening the flood wave)

Drought risk regulation

Mitigation of drought effects on river flow by a) inflow from fleodplain aquifers or
b) stabilization of river water level by hydraulic roughness of river channel, which is
in some river types additionally increased at low flow by dense growth of aquatic
macrophytes.

Drainage Drainage capability

Possibility for water to be drained from an area into a stream channel following a
natural slope of the ground

Sediments
Mass flow / Sediment regulation

Sediment {incl. suspended) regulation bed load equilibrium and control of channel
incision. Adjustment of local surplus or lack of sediment due to erosion or incision
or sedimentation (in river channels, floodplains, river mouths, beaches)

Soil formation in floodplains

Sediment-induced soil formation, favored by sedimentation of suspended particles
during floods.

local climate regulation Local temperature regulation/Cooling

Cooling effect of water bodies and ground due to evapotranspiration in summer
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Cultural Landscape aesthetics Aesthetics of landscape as characterized by its diversity, specificity and naturalness
Natural and cultural heritage Entirety of all physical objects (as memorials, species), as well as notional and
cultural reflection of physical goods of nature, and informal cultural forms of
expression.
" Unspecific interactions with riverine ecosystem | Experience of animals, plants and landscapes during activities (e.g. hiking, bikin
E ’ ! fof recreatianalpurpc;sz ¢ ¢ “8 > o
51 Education and Science Use of river ecosystems for popular or scientific excursions , nature trails, research
objects ete. which are relating to river ecosystems
Water-related activities Swimming, un-motorized boating, motorized boating (e.g. cruise tours) and
fishing as specific water related activities with recreational purpose
Hydrological cycle and Discharge and discharge dynamics Discharge and discharge dynamics, as determined by the catchment and upstream
o water flow maintenance channel sections
E Connectivity with aguifers Hydrological or hydraulic Interaction between river and groundwater
% E Morphology Physical structure of river channel and Physical structure of river channel and floodplain as a result of hydromorphological
@ 2 floodplain processes
Use of abiotic Hydropower
natural capital Navigation




How to assess ES based on GIS or monitoring data?
Example: Factsheet for ES ,Flood retention’

River Ecosystem Service Index

Stand: 02.06.2017

River Ecosystem Service Index

Okosystemleistung: Hochwasserregulation

Bearbeiter: T. Hoffmann, J. lwanowski, D. Mehl - biota

Klasse und Typ Abk. Kurzbeschreibung

Raumbezug

Regulativ HW
Bereitgestellt

Drosselung des Hochwasserabflusses und
Absenkung des Hochwasserscheitels: Wellen-
abflachung (durch Ausuferung / Uberflutung
wird Riickhaltevolumen genutzt, Fluss-/ Auen-

Auensegment (1 km)
B morphologische Aue
H rezente Aue

morphologie erzeugt Rauigkeit) H Fluss

Variable Abk. Einheit | Rechengrife Datenquelle Anmerkung

Auenraumbezug ha Flachenermittlung rez. - Auensegmente
Aue. Altaue, morph - Einzugsgebietsflache
Aue pro Auensegment (EZG)

Volumen der rezenten Aue Vyezdue m* Yolumen zwischen — Deiche und
Mittel-und Hochwas- Langsbauwerke
serstand (,bordvolle® — DGM10
rezente Aue) — HQ100

Volumen der morphologischen Vorphiue m* Wolumen zwischen — Deiche und

Aue Mittel-und Hochwas- Langsbauwerke
serstand (Hohe der — DGM10
Anschlaglinie der _ HQ100

marphologischen Aue,
Ubergang Talboden-

Talflanke)
Flietstrecke des relevanten L m Langenberechnung - FlieRgewasserstrukturgite
Kartierabschnittes (FGSK)
Bewertungen der BUBL, - Bewertungseinheit - FGSK
Klassifizierungen : Ufer, Land, BS
Sohle
Gesamtflielstrecke (AS) Lags m Langenberechnung - FGSK
Berechnungsverfahren

Indikator

Berechnung des Mittelwertes aus den Ergebnissen der Teilindikatoren

Ind

_ (Ind gy + Ind g

2)

2

Volumenbestimmung |

Indikator HW1

morphologischen Aue:

Berechnung des Wolumenverhalinisses der rezenten Aue zur

V
— rezdue
IHdHW’I i E—

morphdue
= 60% > 40% > 20%
Ind > 80% . . - <20%
< B0% < 60% <40%
Kein oder nur sehr Geringer MaBiger .
Qualitative geringfiigiger Verlust an Verlust an Hoher Verlust an Gravierender Ver-
) rezentem Auenvolu- lust an rezentem
Beurteilung Werlust an rezentem rezentem rezentem men Auenvolumen
Auenvolumen Auenvolumen | Auenvolumen

Bedeutung des Teilindikators

Interpretation
D
gl
Erweiterungsmoglichkeiten
Im Falle der Verfugbarkeit von berechneten Ausuferungsfl
eine genauere Bestimmung des Retentionsvolumens der Aue genutzt werden

stark sich dert rickhalteraum in ei

andert hat und spie

Indikator gibt vereinfachend an
ch zum urspriinglichen Zustand v

nabschnitt im

um Datenquellen

Kommentar

Datensatz Beschreibung | R: bezug | Auflésung/ | R Aktualitat
Typ. Katego- Genauigkeit
rien
Digitales Gelan- Raster 10 m Bundesweit Lage 10 m © GeoBasis- MV 2006
demodell flachen- Hohe 0,01m/ | DE/BKG (2016) |- 2012

rezente Aue, (basiert auf GmbH
Altaue Basis DLM)

>DGM10 deckende +2m
Kacheln
Auensegmente Polygon, Fluss, | Auen 1:25.000 Institut biota 2009 Riickgriff auf Deichli-

nien, HQ100-
Ausuferungslinien (An-
schlagslinien) und DGM-
Daten (Hohengradienten,
Hohenlagen)

IGB
Leibniz-lnst.im

Gewasserdkologie
und Binnenfischerei




RESY

River Ecosystem Service Index

ES assessment visualization: polar chart

Kulturpflanzen
Pflanzliche Biomasse
Wasserbereitstellung
N-Retention

P-Retention
Hochwasserregulation
Niedrigwasserregulation
Sedimentregulation
Bodenbildung
Kiihiwirkung
Treibhausgas Ruckhalt
Habitatbereitstellung
Landschaftsbild

Natur- & Kulturerbe
Unspezifische Interaktion
Wasserbezogene Aktivitaten IGB
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ES assessment visualization: scales and map Rsi

RESI Scale

Floodplain

Compartments: 3  medium
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ES assessment visualization: i
combined map and chart

River Ecosystem Service Index
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ES assessment visualization:
Individual ESS change after management measure
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ES assessment visualization:
[]
ESS budget change after management measure
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ES assessment visualization: audience-specific design options

River Ecosystem Service Index
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ES assessment visualization:

Polder Leipheim

01, U Variante 1

Spatially discrete assessment
of a planned flood polder
on ES
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ES assessment visualization:
Example of cultural ES map of Danube in Bavaria/Germany
Assessment at 100 m * 100 m raster
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Integrated assessment of management scenarios based on ES
by use of existing GIS and monitoring data
may enable communication among stakeholders
and fact-based, inter-sectoral, transparent and sustainable decision making



For more information:

M News Project ~ Team -~ RESI Modules ~ Case Studies Products ~

River Index
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Roglonales Wasserressourcen.
fr den nachhaltigen Gewdsserschutz in Deutschland

SPONSORED BY THE

_ . FON.
River Ecosystem Service Index (RESI)
Experiences show that the performance of restoration measures in rivers and floodplains supporting water resource management BMBF % ‘ FEderaI M |n|Stry

and nature conservation may be significantly improved and accelerated if the ecosystem services involved are known that are used Uf Educat|0n
by various sectors of society. The RESI project therefore quantifies the offered and the used ecosystem services for five case a nd HBSB arc h
studies of river sections in Germany. Ecosystem services are visualized by means of the River Ecosystem Service Index (RESI).
The RESI represents an innovative and cross-sectoral platform that enables an interdisciplinary economic-ecological assessment of
development scenarios. Optimization strategies derived from that will provide important additional decision support for the
management of river corridors.



