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Why hydrological extremes?

» event chains

Hochwasser Mai/Juni 2013
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* River loads of the Elbe
increased by factor
5-50:
NOs + NO,", NH,*,
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Research questions na

Hochwasser Mai/Juni 2013

Why and how does the filter
effect of estuaries change at
low retention times at high
dicharge?

How and to which extent
does the small-scale
variability of precipitation
orology and soil o
moisture affect the
generation of
discharge?

How do the event-driven
matter transport and low
discharge/high temperature
control the occurence of
(toxic) algal blooms and othe
ecological long-term
changes?

Why does water quality
show different long-term
trends at high and low £
discharge (NW1; HW|)? |-



The Elbe catchment as first test region

Flood May - June 2002
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Modules for hydrological extremes I\ I e
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Measurement systems for hydrological extremes @35
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Innovation: Measurement systemes Y Lo t-T ~
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Profiles from surface up to ca. 30 km altitude:
temperature, pressure, moisture / water content,

_ : Hydrological
horizontal wind, ozone content, clouds / aerosols extremes
Event-based samplers for observation of Heat waves

water quality dynamics
Automatic sampling based on event-driven thresholds:

Water and sediment samples (activ, passiv) coupled
with data loggers for temperature, turbidity, conductivity,
oxygen and nutrient monitoring
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Planed test campaigns
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2018 2019

Cuxhaven Elbe-Astuar Miglitztal
Test of devices Test of devices Test campaign Test campaign
June 2018 June and October 2018  April — July 2019 2020
Inter-calibration of Travel-time based Genesis of Dominant processes during
sensors, adjustment of measurement of water hydrologically relevant dynamic events along an
logistics: water quality  quality parameters, discharge events in event chain
parameters transect Geesthachtto  small-scale

Helgoland catchments
AWI, GEOMAR, HZG, AWI, GEOMAR, HZG, FZJ, GFZ, KIT, UFZ AWI, FZJ, GEOMAR, GFZ,
UFZ UFZ mit Partnern HMGU, HZG, KIT, UFZ mit

Partnern
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Test campaign Elbe catchment 2020
Conception

eadwaters,
Small/medium catchments

V24
[

* Muglitztal
Continuous Erzgebirge
measurements
Bode
Lower *  (Ammer)

| Elbe

Travel-time based
measurements

- A

Measurements/experiments
in long-term observatories

Elbe < Upstream of Geesthacht
estuarye Downstream of Geesthacht
(Tide-Elbe)



.Ap_c
Elbe catchment aVEY ,350
Governmental measurement program Hydrological extremes (HQ, N

Trigger thresholds in Germany
Extension to the complete catchment desirable
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What's new?” e S

Technical innovation
Novel sensors (automation, miniaturization)
Sensor networks
valuation of digitalization progress

Scientific innovation

Short- and long-term behaviour of discharge, water storage, water quality, ecosystem
status beyond of average trends

Improved understanding of consequences of climate change and other dynamics
Event chains in coupled environmental systems (z.B. inland-coast-ocean)

Social relevance

Hydrological extremes are of regional, national, European and global importance with far
reaching consequences for humans and environment

Climate change/water (extremes) are regarded as No 3 of global risks by the World
Economic Forum (after under-/unemployment and failed states/migration)
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