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Objectives

Ecological status of European Rivers in 1t RBMPs

e 56% of river water bodies (64% of their total
length) fail GES/GEP

e Hymo pressures & altered habitats impact 48.2% &
42.7% of WBs

EEA 2012, EC 2012 SWD(2012) 379 final; ETC/ICM Tech. Rep. 1&2/2012
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Objectives

WP1: Review and meta-analyses of existing
knowledge

» effect of pressures on hymo processes & variables

 interactions between hymo processes & variables and
biota
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Pressures on Hydromorphology

Hymo quality elements
(WFD, Annex V)
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Conceptual overview

Physical modifications
Pressures and activities

Habitat alteration

Impacts on hydromorphology

Variables

- width & depth
bed structure & substra
riparian zone

continuity
water flow & quantity
groundwater connecig

Processes

Water storage, transfers and
abstraction

Cross-profile constructions
(dams, weirs, locks/sluices,

culverts, impoundments

Longitudinal profile construffion

Change in flow (+/-), frequency,
duration, seasonality, and
rate of change

River and habitat continuity

interruption

4
P
2

(dykes and levees)

Bank reinforcement gnd

embankments

Deepening and minergl
extraction (channel

maintenance, dredging)

Channelisation and

straightening

Land drainage and sealing

Change in lateral connectivit;

Change in sediment transport

and erosion

loss of floodplains or intertidal
area, disconnection of wetlands

and oxbow lakes

Change in river profile and
estuaries (length and transverse

profile)

Change in connection with
groundwater

©Peter Kristensen, EEA, ETC/ICM Tech. Rep. 2/2012



REFORM 7

SEVENTH FRAMEWORK
PROGRAMME

REstoring rivers FOR effective catchment Management

Pressures on Hydromorphology

Analyzing effects of pressures on hymo processes &
variables

Main objectives

* identify key processes to be addressed by measures

* identify key variables indicating success

ﬂ 14 major hymo processes considered

ﬂ 50 most important variables out of ~ 130
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Pressures on Hydromorphology

Conceptual frameworks for 14 major pressures

IMPACTS (metrics)

Meander Rectification
PRESSURES PROCESSES HYMO VARIABLES
* Water flowing s *Flood duration -
SR — 3 Sefi"?e"t y *Channel slope  +
: ) it \ *water velocity +
Meandter * Armouring *Channel incision ~ +
Pkt « Sediment *thalweg variability -
(increase transport TR R =
longitudinal *Substrate size ¥
slope) * Bank erosion and
A % failure WD _
- |+ Vegetation
derooting

+ Large wood

/ +Phreatic level 3
Aquifer recharge *Riparian mortality +

entrainment
*riparian disconection
Upstream erosion

Downstream
sedimentation

*Macroinvertebrates
loticsp +
lenticsp -
n2sp. -
*Fish

+

lotic sp
lenitic sp
resilience
n2 sp. -
*Macrophytes
emergent sp -

*Periphyton
loticsp +
leniticsp -
*Phytoplakton -
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Pressures on Hydromorphology

Identification of most relevant hymo processes
using fuzzy logic cognitive maps (FLCM)

Morphological condition variables
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Pressures on Hydromorphology

Identification of most relevant hymo processes

using fuzzy logic cognitive maps (FLCM)

Centrality of HYMO Processes
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Pressures on Hydromorphology

Effects of single pressure removals
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Biotic response to hymo change

Display Mode: @% select Biological quality element / (clear al) Type of relationship: - — )
(number of reference listed below) ™ 15 eem—) inddferent
O@)ﬁleu impact variable / (clear all) —— U

Low and high energy river: Enhancement of in-stream mesohabitat structures.

Phytobenthos

Aquatic macrophytes

Benthic invertebrates

a7 fuptake rate

Fish

Improving
fish

[ Restoration| [ State | [ Recovery |

© www.wiser.eu
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Biotic response to hymo change

Display Mode: O: select Biological quality element / (clear all) Type of relationship - w— )05 02

) (number of reference listed below) ™ 15 semm—) indfferent
@ :dtct impact variable / (clear all) - e— 0

Low and high energy river: Enhancement of in-stream mesohabitat structures.

Diversity
Sensitvity/
toerance.

Phytobenthos

Biomass

Adding
large wood
§

function

£
g -
Aquatic macrophytes

3
Benthic invertebrates

|

| State | | Recovery

© www.wiser.eu
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Habitat bottleneck approach

“good” old times
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Habitat bottleneck approach

Bottlenecks as faunal filters

Water quality

O,
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Water quantity

nv. Flow
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Habitat complexity

Varia./connect.

Sed./substrat
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Key habitats

RN

Confounding factors
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Biotic response to hymo change

Analyzing interactions of hydromorphology and
biota

Main objectives

* identify essential habitat bottlenecks
* identify principal cause effect chains

« deriving potential indicators / restoration targets

‘ Review of aquatic plants, benthic invertebrates
& freshwater fishes
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Biotic response to hymo change

Water quality

LT

Water quantity

Hmm

Habitat complexity

D

Key habitats

L

Confounding factors}

H
GES / GEP
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Biotic response to hymo change

Water quality

TN

Water quantity

T

Habitat complexity

T

Key habitats
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Flow
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~550 European lampreys
and fish species

1l

218 ecol. classified (EFI+)

1l

91 lithophilic
s

26 with spawning
gravel size data
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Biotic response to hymo change

Size of spawning gravel
61 studies of 26 European lampreys and freshwater fishes
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Biotic response to hymo change

Inﬁi_ ~500 aquatic ~23,000

cators plants invertebrates
a iy
94 studied 1118 oper.
(lit. refs) taxa list
4 a
/7 classified 201 indicators
4 a
39 rheotolerant 79 substrate
13 gravel pref. preferences

60 gravel size
info

~550 fish species

_ys
218 classified
_ys
91 lithophilic
_ys

26 with reported,
gravel prefs
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Biotic response to hymo change

Substrate preferences of benthic invertebrates

Detritus| Nemoura cinerea ——8 I— Brillia sp., Corynoneura sp., Diplocladius sp.,
0.125-0.05 mm Conchapelopia sp Eukiefferiella sp., Rheocricotopus sp.
Micropsectra sp.
Q10 A @ P P
= O .
o Procladius sp.
O
[l
Q8-
o
® ® o
o [¢] Rhithrogena sp.
o 6 ® @)
i Baetis vernus
©
=
a
=) 4 1
7 o) % o
(0] ; [
Chironomus sp.
® g o ® ®
e
) 2 A ;
> Amphinemura sp.
<C
Caenis sp. Perla sp.
128-256 mm 0 : Q e} : : : ,
0.0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6

Average shear stress preference
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Biotic response to hymo change

Conceptual overview hymo, environmental factors
and aquatic vegetation in rivers
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Biotic response to hymo change

Flow - Habitat Physical

velocity complexity | thresholds
+

INnCrease in species
& species diversity

——

R

Substrate Proxy: river typology / zones
quality |
Zonation qualifier for indi-

Indicator species set
+ def. gravel size req.

13 plants, 60 inverts,  Rjver region indices, e.g. FRI
26 fishes

163 lampreys & fishes classified

cator taxa
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Improvements Fish Region Index — FRI
longitudinal distribution of fish in rivers — river zonation

Species ER MR HR EP MP HP FRI S=2FRI
3 4 5 6 7 8

Alosa fallax 3 9 7.75 0.20

Barbus barbus 2 7 3 6.08 0.45

Chondrostoma nasus 3 8 1 5.83 0.33

Leuciscus leuciscus 1 4 4 3 5.75 0.93

Salmo fFriifFfa g g D) 2 78 N 57
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Outlook

Fish Region Index — sample FRI

Reference Impoundment Rest water

A

FRI, = 6.61

FRI, .= 5.20

8

FRI, = 5.93

mod. DuBling et al. (2004)
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Fish Region Index — sample FRI

Outlook

Barbel 99

Common bream

Bleak 11

Brown trout

Chub 73

Dace 58

Grayling 77

Gudgeon 6

Perch 50

Spirlin 27

Stone loach

Roach 79

Sun bleak 2
Reference

P e\

A

A

FRIiotai= 5.93

Barbel

Common bream 21
Bleak 61
Brown trout

Chub 3
Dace 1
Grayling -
Gudgeon 42
Perch -
Spirlin 1
Stone loach 1
Roach 93
Sun bleak 23

Impoundment

—>

o

Barbel 11
Common bream

Bleak 2
Brown trout 20
Chub 10
Dace 13
Grayling o1
Gudgeon 9
Perch 6
Spirlin 2
Stoneloach 22
Roach 1
Sun bleak

Residual water

FRIiota= 5.20

FRIiotai= 6.61

I mod. DuBlling et al. (2004)
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FRI response to selected hymo pressures
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Outlook

Achievements for WFD implementation

e characterization of most relevant hymo

processes & variables (environmental flow, velocity,
substrate, connectivity)

e provision of thresholds for limiting factors
(physical threshold values)

e identification of physical targets and target
species for restoration planning

e indicator improvement (region based indicators)
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Outlook

Ongoing project work

e fine tuning of indicator sets

e improved species characterization in response to
hymo processes based on work in WPs 2-4

e filling gaps identified in the reviews

e gather new data sets



