Communicating water-related climate change hazards to local stakeholders
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1. Background 3. Communication

Local stakeholders: simulated, hydrological changes and - Visualization: 2 types of graphs (see below)

their uncertainty need to be assessed for and * Oral presentation: at least X% of the multi-model
communicated to them. ensemble simulates ...

<4— P90
* Multi-model ensemble (8 GHMs, 4 GCMs) <4— P50
* Potential changes under 2 emissions scenarios in 2
future time periods <+— P10 :
wetter ... drier years

4. Evaluation 5. Conclusions

* Evaluation: Better understanding of water-related
potential changes and of their uncertainties?

* Conclusions: the visualization is still complex and
needs further explanations but uncertainty can be
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1. Background: Motivation
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Climate change changes the water cycle and can therefore trigger hazards. This requires
adaptation in water management in many regions (Milly et al., 2008; Doll et al., 2015).

* Potential, hydrological changes are best assessed with multi-model ensembles (MME; multiple
hydrological models are driven by the output of multiple climate models) to take into account the
uncertainty of climate and hydrological models (Daoll et al., 2015).

* In many regions, no or only one regional hydrological model is available. Then, the best option
(for monthly and yearly values) is to use a MME of global models.

* The MME output needs to be translated into meaningful information for local stakeholders who
need to identify adaptation measures.

1. Background 2. Methods

* Transdisciplinary project “KlimaRhén” aims at addressing this.

l> 3. Communication 4, Evaluation
<>




1. Background: Transdisciplinary project , KlimaRhén®
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* Aim: assessing water-related risks due to climate change and
developing adaptation measures in water management

e Study area: UNESCO Biosphere Reserve Rhon (BRR)
in Central Germany, area of only 2433 km?

(Zaenker and Reiss, 2015)

 Methods:
* Stakeholder dialogue
* Assessing water-related risks and its uncertainties

* Assessing risk perception and adaptation willingness of the
population

Zaenker and Reiss (2015)

5. Conclusions



2. Methods

Addressing uncertainties of the models

* Percentage changes in
» 2 future 30-year periods relative to a
* 30-year reference period

e Multi-model ensemble which consists of

* 8 global hydrological models which were run in a consistent way and were all
driven by the same > 32 model combinations

* 4 global climate models in the multi-model ensemble

Data was derived by ISIMIP2b: Lange, Stefan (2019), www.isimip.org
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2. Methods
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Addressing uncertainties of the course of anthropogenic emissions and potential
changes on different temporal scales

* 2 emissions scenarios:
RCP 2.6, RCP 8.5

* Temporal assessments:
yearly mean of
* whole year (annual),
* 3 summer months (June, July, August: JJA),
* 3 winter months (December, January, February: DJF)




3. Communication

* 5 multi-model ensemble percentiles show uncertainty:
P10, P30, P50 (= median), P70, P90

PX: X% of model simulations (of the multi-model ensemble) are below PX

e 3.1 Mean change:
Visualization and oral presentatiorb

e 3.2 Changes in different years:
Visualization and oral presentatiorb ——
% 1. Background 2. Methods
3. Communication 4. Evaluation

wetter years drier years 5. Conclusions




3. Communication

3.1 Mean change: Visualization
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* Mean changes simulated by all models of the MME are presented in a box

 Example of mean change in the BRR, the study are%
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3. Communication
3.1 Mean change: Oral presentation

UNIVERSITAT

FRANKFURT AM MAIN

Groundwater recharge, mean values for the period 2070-2099 (2084)

“For the annual mean values, the dark grey box is
never completely above or below 0% and the
median lies near 0%. This means that =50% of the
MME estimates a decrease and =50% an increase.

In the summer and winter months, you can see a
better tendency: The dark green box of the winter scenario
months is completely above 0%. This means that at e n e

Percentage change in %

least 70% of the MME estimates an increase in the back to) 3.1 Visualization

winter months. For the summer months (under RCP
8.5), at least 70% of the MME estimates a decrease Mﬁw&
because the dark orange box lies completely below

the 0% line. This indicates a potential hazard, in e.g. Overview

the drinking water supply, in summer months in the
future.”
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3. Communication

3.2 Changes in different years: Visualization
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* Changes in drier, average and wetter years simulated by all models of the MME
are presented in a “continuous box”

* Example of changes in different years in the BRR, the study areaE

Groundwater recharge in JJA
Period: 2070-2099 (2084)

100
—— Median RCP 2.6
751 P10 to P90 RCP 2.6
P30 and P70 RCP 2.6
—— Median RCP 8.5
50 P10 to P90 RCP 8.5
P30 and P70 RCP 8.5
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Percentage change in %

wetter years drier years
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. (exceedance probability in %) 3. Communication 4. Evaluation
3.2 Oral presentatlorb _




3. Communication

3.2 Changes in different years: Oral presentation corrue B
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Groundwater recharge in JJA

100 Period: 2070-2099 (2084)

Median RCP 2.6

P10 to P90 RCP 2.6

P30 and P70 RCP 2.6
—— Median RCP 8.5

P10to POORCP 8.5 |

P30 and P70 RCP 8.5

75

50

“Here, in summer, let’s focus on RCP 2.6 (green). The
median drops to the right - on the right are drier
years! In wetter years (on the left), the median lies

25

Percentage change in %
/

near 0%. So, =50% of the MME estimates a decrease : B —

and =50% an increase in wetter years. 0 R o N\

In drier years (on the right), you can see that even -
P70 (the upper dashed line) drops below 0%. This TR
means that 70% of the MME estimates a decrease in T SO o ey oty recharae

summer months in drier years. Here, you see a

difference in consensus of the MME on the sign of (back to) 3.2 Visualizatio
potential changes between wetter and drier years. ' rﬁ

In drier years, the likelihood of an emerging hazard
(less groundwater recharge in summer months than
historically) is higher than in wetter years.”
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4. Evaluation
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On average, stakeholders gained a better understanding of uncertainty than of the
changes themselves.

Through the scientific input, | gained a better Through the scientific input, | gained a better
understanding of the potential changes to water understanding of the uncertainties of the estimated
resources due to climate change in the BRR. changes in the BRR.
0% 3,80% 0%

Number of
answers by local
stakeholders = 26

19,20% 26,90%

26,90%
M | totally agree Overview

J1 rather agree 1. Background 2. Methods
11 neither agree nor disagree

3. Communication 4. Evaluation
11 rather do not agree . E
H | dO not agree at a” 5. Conclusions

38,50%



5. Conclusions
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* Despite the efforts of enhancing the comprehensibility, the graphs are still
complex and need further explanations.

* Uncertainty has been successfully communicated. Stakeholders can decide on
which potential change they want to adapt depending on their risk aversion.

* If the MME projects both increases and decreases of e.g. run-off, the
stakeholders might have more difficulties to draw conclusions.

See Referencef>

See Acknowledgementsl>
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Study area: UNESCO Biosphere Reserve Rhén
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Example of mean change in the study area

100

Percentage change in %

I |
Ul N N u ~
o (9] o Ul o o

|
~
()]

—100

Groundwater recharge, mean values for the period 2070-2099 (2084)

32
32

32

28

28

28

RCP 2.6
Scenario

annual JJA

m DJF

RCP 8.5

GOETHE

UNIVERSITAT

FRANKFURT AM MAIN

back to:
Visualization

back to:
Oral presentation

Overview

1. Background 2. Methods

3. Communication 4. Evaluation
a E 5. Conclusions



Example of changes in different years in the study area

Groundwater recharge in JJA
Period: 2070-2099 (2084)
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