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Interpretation

Flood risk regulation is assessed as the average of two indicators that refer to the retained water volume and to the slowing
of flow velocity. As a first sub-indicator, the ratio of the flood volume of the active to that of the former floodplain is used
(Gleason & Labhan 2008, Mehl et al. 2018, Mehl et al. 2020). This sub-indicator thus shows to which degree the actual area
available in a floodplain segment for flood retention has been reduced in comparison to its original extension. In case there
are no dykes, embankments or impairments due to infrastructure (e.g. road embankments) present in the floodplain, the
flood volume remains unaffected. In the case potential flooding areas have been already calculated e.g. for flood hazard
maps, these can be used directly for the determination of the water retention volume in the floodplain. The second sub-indi-
cator consists of the results from the hydro-morphological survey of the river segment, which are included are as the average
value of the hydro-morphological assessment scores for the river bed, river bank and riparian zone. This sub-indicator is used
as a proxy for the hydraulic roughness of the river corridor at high water level, which is effective on the flattening of the
flood wave (peak attenuation) (Mehl et al. 2018, Mehl et al. 2020). Hence, averaging both sub-indicators enables to consider
both the amount of retained water and the mitigation of the flood wave (Mehl et al. 2018, Mehl et al. 2020). For scenario
calculations (e.g. construction of diked marsh areas) please see RESI Handbuch (Podschun et al., 2018).
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m Original approach according to River Ecosystem Service Index (RESI) (Podschun et al., 2018)

Class Abbr. Description Spatial reference

Regulating FRI Reduction of the flood discharge and lower- | Floodplain segment or compartment
ing of the flood peak: wave flattening (re-
tention volume is used by overflow/flood-
ing, river/floodplain morphology influences active floodplain

former floodplain

roughness) fiver
Variable Abbr. Unit Variable description Data basis
Volume of the active Vact m3 Volume between mean and high -dikes and longitudinal structures

floodplain water level (full active floodplain) -digital terrain model (DTM10)
-Flooding area of HQ100

Volume of the morpho- Vimorph m3 Volume between mean and high -dikes and longitudinal structures
logical floodplain water level (height of the stop line -digital terrain model (DTM10)
of the morphological floodplain, -Flooding area of HQ100

transition from valley bottom to
valley border)

Flow length of the rele- L m Length -hydro-morphological assessment
vant mapping section (river structure quality mapping)




within the river-flood-
plain segment

Ratings for riverbank RBai Ordinal | rating class of hydraulic roughness -hydro-morphological assessment
(RB), floodplain (FP), riv- | gp; 5.1 (river structure quality mapping)
erbed (RB) .
RBei
Total length Ltot m Length -hydro-morphological assessment
(river structure quality mapping)
Calculation
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m Adaption for Danube-wide application

Class Abbr. Description Spatial reference
Regulating FRI Reduction of flood discharge (by re- | Floodplain segment or compartment
taining water) and lowering of the .
fi floodpl
flood peak (by slowing down flow 2 el e e
velocity), resulting in a flattening of | X active floodplain
the flood wave in downstream sec- .
. X river
tions
Variable Abbr. Unit Variable description Data basis
Volume of the active floodplain Voct m? Volume between mean -digital terrain model (DTM25)
and high water level (full
active floodplain)
-Active floodplain delineated by
Danube Floodplain Project
Volume of the morphological Vimorh | 3 Volume between mean -digital terrain model (DTM25)
floodplain and high water level
(height of the stop line of
the morphological flood-
plain, transition from val-
ley bottom to valley bor-
der)
Reference areas (segment- or ha Determination of area of | - Floodplain segment
compartment) active floodplain, poten- - Floodplain compartment
tial floodplain per flood-
plain segment
Flow length of the relevant map- | L; m Length -hydro-morphological assessment
ping section within the river- (river structure quality mapping)
floodplain segment
Hydro-morphological status rat- HyMo | Ordinal rating class of hydro- -hydro-morphological assessment
ings for riverbank, floodplain, riv- 5.1 morphological integrity (river structure quality mapping)
erbed and hydraulic roughness
Total length Lot m Length -hydro-morphological assessment
(river structure quality mapping)




Calculation

Assessment oft he volume Sub-Indicator FRI1
Calculation of the volume ratio of the active floodplain to
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Calculation of the overall indicator FRI as the average of the results of the sub-indicators FRI1and FRI2:
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. FRI 24.5 <45..235 <3.5..225 <25..215 <15
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No or very little
loss of active
floodplain vol-
ume, very high
wave reduction

Little loss of ac-
tive floodplain
volume, high

wave reduction
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High loss of
active flood-
plain volume,

little wave

reduction

Very high loss of
active floodplain
volume, no or lit-
tle wave reduc-
tion




m Data sources

Data set Data type Spatial Spatial Source Creation Comments
reference resolution date
L, HyMo, Leot Line Danube https://www.d | 2015 In case of availa-
catchment anubegis.org/ bility of data on
Hydro-morphological floodplain condi-
assessment (River tion, these can
structure quality map- be directly ap-
ping - RSQM) plied for a more
accurate or alter-
native determi-
nation of the in-
dicator, for ex-
ample, the as-
sessments of the
land, bank and
bed of the river.
Varp, Virp Raster Pan-Euro- 25m https://www.e | 2000-2011
pean €a.eu-
Copernicus European ropa.eu/data-
Digital Elevation Mo- and-
del (EU-DEM, Version maps/data/co-
1.0) EU-DEM25 pernicus-land-
monitoring-
service-eu-
dem
Segmentation Polygon Floodplain river-flood- 2021
plain seg-
ments (1-10

km)



https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem
https://www.eea.europa.eu/data-and-maps/data/copernicus-land-monitoring-service-eu-dem

m Adaption for the Austrian Pilot Area

Class Abbr. Description Spatial reference
Regulating FRI Reduction of flood discharge (by re- | Floodplain segment or compartment
taining water) and lowering of the .
fi floodpl
flood peak (by slowing down flow 2 el e e
velocity), resulting in a flattening of | X active floodplain
the flood wave in downstream sec- .
. X river
tions
Variable Abbr. Unit Variable description Data basis
Volume of the active floodplain Voct m? Volume between mean | -digital terrain model (DTM10)
and high water level
(full active floodplain)
- Floodplain compartment
Volume of the morphological Vimorh | 3 Volume between mean | -digital terrain model (DTM10)
floodplain and high water level
(height of the stop line
of the morphological
floodplain, transition
from valley bottom to
valley border)
Reference areas (segment- or ha Determination of area | - Floodplain segment
compartment) of active floodplain, - Floodplain compartment
potential floodplain
per floodplain segment
Flow length of the relevant map- L m Length -hydro-morphological assessment
ping section within the river- (river structure quality mapping)
floodplain segment
Ratings for floodplain (FP) FPi Ordinal Rating class -Land Cover Model
5.1 (52class1
1 2 class 5)
Ratings for riverbank (RB), riv- RBai Ordinal Rating class of hydro- -hydro-morphological assessment
erbed (RB) RBei 5.1 morphological integrity | (river structure quality mapping)
and hydraulic rough-
ness
(52class 1
1 2 class 5)
Total length Lot m Length -hydro-morphological assessment
(river structure quality mapping)




Calculation

Assessment oft he volume Sub-Indicator FRIx

Calculation of the volume ratio of the active floodplain to
the morphological floodplain:
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Indicator
Calculation of the overall indicator FRI as the average of the results of the sub-indicators FRI1and FRI2:
FRI, + FRI,
FRI = ——
2
Scaling
. FRI 24.5 <45..235 <3.5..225 <25..215 <15
X national
O local

Qualitative Evaluation

No or very little
loss of active
floodplain vol-
ume, very high
wave reduction

Little loss of ac-
tive floodplain
volume, high

wave reduction

Moderate loss of

active floodplain

volume, moder-

ate wave reduc-
tion

High loss of
active flood-
plain volume,

little wave

reduction

Very high loss of
active floodplain
volume, no or lit-
tle wave reduc-
tion




m Data sources

Data set Data Spatial refe- | Spatial re- | Source Creation | Comments
type rence solution date
RBai, RBei, Lj, Ltot Line Austria 50000 NGP-DB (BML- 01/2016
FUW), Amter der
Belastungen Oberfla- Landesregierungen
chengewasser - Mor-
phologie
FPi Polygon | International | Minimum | https://land.coper- |2012 Land use in the active flood-
Copernicus riparian / Active FP Ma.pping MM& plain is categorized for this
K Unit: 0.5 parian-zones/land- ES in terms of the flow re-
zones, Corine Land ha cover-land-use-Iclu- sistance of the vegetation
Cover LCLU (MAES_4) Minimum | imaee ) .
. that is effective on the flat-
Mapping .
Width: 10 tening of a flood wave (peak
m attenuation). Hence, an FPi
score of 1 is attributed to
land use 3110 - Natural &
semi-natural broad-leaved
forest
FPi score 2: 3000 - UA For-
est, and 3410 - transitional
woodland and scrub
For the remaining land use
categories, a score of 5 is as-
signed.
Varp, Ve Raster |Austria 10m https://www.data.g | 20.01.2015
v.at/katalog/data-
Digital terrain model set/dgm/re-
of Austria, based on source/b347b029-
airborne laserscan- 3fd5-448a-8c2c-
ning 07f483c2c56e
Segmentation Polygon | Floodplain river-floodplain 2021

segments (1-10 km)



https://land.copernicus.eu/local/riparian-zones/land-cover-land-use-lclu-image
https://land.copernicus.eu/local/riparian-zones/land-cover-land-use-lclu-image
https://land.copernicus.eu/local/riparian-zones/land-cover-land-use-lclu-image
https://land.copernicus.eu/local/riparian-zones/land-cover-land-use-lclu-image
https://land.copernicus.eu/local/riparian-zones/land-cover-land-use-lclu-image

