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Key messages

and topics of the display Since decision support has to work
out the expected consequences of
possible alleys of action, the task of

[dentifying the system environmental modelling is not only

To qualify uncertainty as oroperties relevant to the to quantity involved uncertainty, but

additional information, issue fundamentally to work out those relevant for the

it has to be specific to reduces or avoids respective decision context basead

the respective issue. cascading uncertainty. on system understanding.

general  ageneralmodelis =~ asimple, specific =~ conclusionsand project

exampleé not a blueprint to system approach points for - back-
setting ~ addressuncertainty =~ reduces uncertainty discussion ~ ground

select topic




» 1/3 below m.s.|.
» established drainage system
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Fxample setting: flood mitigation

The Krummhorn region

Climate change projections:
» increase of extreme events

» SNift to wetter winters and drier summers
[Spekat 2007, GERICS 2018]

» rise of mean sea level [Grinsted 2015]

"The scientist shall do
their work properly — and
must not come up with a
different value each time." |

Possible alley of action: .
“Increase drainage capacity...”

national news channel “heute journal” 2019-12-10

» until when?
» NOW much?
» Where? ...

ZDF heute journal Alwin Brinkmann
Verband Deichacht Krummhorn
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Classic approach: One model to rule them all

Complex model framework around hydrological model

e —— WALRUS »
e [Brawer et al., 2014] F

Complex model framework Include model structural Include uncertainty about
» full “system” representation uncertainty driving variables
» many levels of interaction » consult different models » climate model projections
» central hydrological model » explore sensitivity » Site parameters ...
Distributed model: Statistical model: 1Pzr;)jected Mean Air Temperature Krummhérn (CORDEX EUR-11)
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Krummhorn not reproduced as catchment

Classic approach :: intermediate results from the hydrological models

Q after calibration with DREAM in Spotpy [Houska 2015] e T vas — randomrorest
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Weak driving signal

Projected Mean PDSI (Oct-Dec) Krummhém (CORDEX EUR-11) Classic approach - Get the dri\/ing Signa\
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The general approach fails

Quantification of uncertainty in model chain simply cascades

environmental drivers A weak and uncertain change
set of climate model outputs ~inthe environmental drivers

meets models witr
uncertainty exceeding effects

environmental model
set of hydrological models = of climate change ana -

pOSsible mitigation strategies.

Conrad

effect of adaptation

measure? , | . IR
S - SUppOrt, ESpeCIa”y W|th mOde‘S |t S an IﬂSUfICIeﬂt

respect to uncertainties representation of the system!

> Not feasible for decision Byt the fault is not with the
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Simple model with focus on the system

A simple Darcy take on runoff generation in the subbasins

Available data e G
» meteorological data ’

» water levels at subbasin pumps .3 S

» Subbasin pumping electric power

Specific questions
» Q1: What are the bottle necks of drainage?
» Q2: What is the natural runoff generation in the subbasins?
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Q1: What are the bottle necks of drainage?

Mere data analysis allows to identity fields of mitigation.

Water level at pumping station
At

SORBASIN

recharge pumping
“ven without any model: Hence:
» trecharge = 3-tpump IN Main subbasins  »flood protection has to address local
» capacity of pumps not exceeded drainage over bigger subbasin pumps

» increase capacity of channels and control of
nydraulic head towards pumping station
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Q2: What is the natural runoft generation?

A Darcy -interpretation of recharge dynamics reveals natural runoff

Subbasin recharge as bail- Darcy-Approach Water level at pumping station y
. ha At r i
test (hydrogeology): o = S
» estimate conductivity ks &1 |t —
of porous medium by il | /
resilience dynamics after 1 N
water removal reck'1arge pum]ping

» we get a ks for every recharge event and can re-calculate the natural runoff

ks as time series geometry factor Qpump VS. Qrecharge  Qrecharge @S runoff
S
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Apply a hydrological model to inferred runoft

The simple, focussed model can reproduce the system dynamics

» The recharge flux can be rep
hydrological model (At=1d, G

Q with GR4J after calibration with DREAM in Spotpy [Houska 2015]
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System-based filter of relevant uncertainty

Conclusions and points for discussion

a general model is IN a decision support context, the analysis of uncertainty
not a blueprintto can become rather demanding and even obscured by

address uncertainty imited specificity of the system representation.

a simple, specific The specific analysis of the system turned out prerequisite to
system approach represent the observed dynamics and to remove uncertainty,
reduces uncertainty which would be unrelated to the decision question.

However, the remaining uncertainty might still be ditficult to
ne seen as essential information for the decision maker.

Further, specificity must not be confused with subjectivity.

.............................................................................................................
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