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„Not as resilient as we thought“
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Some ecological effects of droughts:

• Loss of connectivity
• Waterbodies falling completely dry
• Loss of spawning habitats (sediment / 

organics)
• Water quality change (temperature, nutrients, 

oxygen)
• Algal blooom + toxins
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Some ecological effects of floods:

• Loss of connectivity
• Loss of organisms (irreversible drift)
• Input of sediments, nutrients
• Dispersal of litter and pollutants (e.g. oil, dioxins)
• Habitat loss due to morphologic changes

Talbot et al. 2018, Biogeochem
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EU‐WFD: ecological status of rivers

Climatic change, 
weather extremes,
hydrologic hazardsstatus now near future

very good

good

moderate

poor

bad

?
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EU‐WFD: overview
• EU directive which commits European Union member states to achieve 

good qualitative and quantitative status of all water bodies

• Very ambitious piece of environmental legislation
• Aquatic ecology put in the centre of water management

• Huge efforts in assessment of water bodies, e.g. all rivers > 10km²
• Standards and methods for evaluation (+EU intercalibration)

• What did it bring us…?

Money + jobs! awareness better rivers
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EU‐WFD: parameters of the ecological status

 Phytoplankton (algae)
 Macrophytes and phytobenthos
 Benthic invertebrate fauna
 Fish fauna

supplementary
components

decisive
components

Physico‐Chemical Parameters
 Thermal conditions
 Oxygenation conditions
 Acidification conditions
 Nutrient conditions
 Salt content
 Specific synthetic pollutants
 Specific non‐synthetic 

pollutants

Water 
quality

pollutants

Hydromorphology
 Hydrological

regime
 Morphology
 River continuity
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Austria 2015: rivers + lakes ecological status
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Austrian rivers in comparison EU

37% 
achieved
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Climatic changes and weather extremes from Blöschl et al. (2018)

 Strong precipitation events may remain in
frequency but increase in magnitude, causing an
increase in flood discharges.

 In the lowlands in eastern and south‐eastern
Austria, low discharges as well as mean annual
discharges may decrease. Consequently,
groundwater recharge over the year may
tendencially decrease, particularly in the east.

 Low discharges during winter will increase in the
Alps. Groundwater recharge will thus remain
constant or increase.

 (Flashy) Floods due to pluvial surface runoff will
become increasingly important.

Blöschl et al., ÖWaWi (2018)

Q95
2021 ‐ 2050
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Significance of pressures – floods and droughts

Qualitätszielverordnung 
Ökologie 
Oberflächengewässer - QZV 
Ökologie OG, Annex B 
(2010). Bundesministerium 
für Land- und 
Forstwirtschaft, Umwelt und 
Wasserwirtschaft, 

Not easy 
on the 
species 
level…
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Translation into potential ecological impacts (general level)

 Strong precipitation events may
remain in frequency but increase
in magnitude, causing an increase
in flood discharges.

 In the lowlands in eastern and
south‐eastern Austria, low
discharges as well as mean annual
discharges may decrease.
Consequently, groundwater
recharge over the year may
tendencially decrease, particularly
in the east.

 Low discharges during winter will
increase in the Alps. Groundwater
recharge will thus remain constant
or increase.

 (Flashy) Floods due to pluvial
surface runoff will become
increasingly important.

 Increase soil erosion and fluxes of fine sediments and 
nutrients into the rivers

 Intensity of droughts will increase and rivers running 
dry will more often be the case in the lowlands. 

 Groundwater exfiltration into the rivers will tendencially
decrease and alter nutrient and temperature regimes 
due to the lacking dilution (lowlands).

 Low discharges may increase during winter in the Alps. 
This may stabilise ecological conditions.
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EU‐WFD: how to deal with floods + droughts?

before = after

from Angeler, 2013
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Austrian guidelines: floods and droughts

component Recommendations in guidelines

Biological components 
(general)

Wait with sampling
Expert judgement

Fish
Consider 3 years prior to sampling
Expert judgement

Benthic invertebrates
Wait 4‐6 weeks
Consider floods, droughts, spills

Phytobenthos
(benthic algae)

Consider conditions prior to sampling
Wait 3‐4 weeks
Consider sediment transport (HQ1)

Macrophytes
Wait 4 weeks
Consider flow conditions during
sampling

GPC parameters
No specific statements
Take fish as indicator organisms

Hydromorphology No statements
www.lebensministerium.at
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Can EU‐WFD handle the impact of hydrologic hazards?

 The “hydrologic regime” (parameter of hydromorphology) according to the EU‐
WFD does not include all of the ecologically relevant parameters to
characterise natural flow regimes and regime shifts due to floods and
droughts.

 “Morphology” (parameter of hydromorphology) in the EU‐WFD follows a static
approach of the structural inventory of the rivers. It does not consider
morphodynamics and sediment transport – which are strongly impacted by
floods and droughts.

 The best practice according to the guidelines is to suspend sampling and data
collection of biological quality components during and after floods and
droughts – until representative (pre‐event) conditions reestablish.
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