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Changing relevance of extreme events?

SREX evidence:

» “substantial warming in
temperature extremes by the end
of the 21st century”

» “medium confidence that droughts
will intensify in the 21st century in
some seasons and areas’
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Approaches to deal with extremes:

Shifted Mean
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Approaches to deal with extremes:

Area (%)
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» Building on a reference of

normality
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Cautionary remark: Changing variability & extremes

Detecting changes is not straightforward

» Statistical artefacts if reference period standardization is used for extremes

detection:
X_Yref
S(Xref)
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Application |: Changing temperature extremes

a
©
= .5 JJA, 30°N-80°N
n —— Qut-of-base, standard normalization
(.:' —— QOut-of-base, corrected
A - = Ref. period, standard normalization -
- 10 | - - Ref. period, corrected ) 3
= ---+ Piecewise linear regression ~ Change Point
X —_—
© | . ’
9 5 70 I‘ l\ , /‘\
< by D R A
o 5 3 =.’._‘._._.-_, A. .-;tr.-v.-v\.-v. B
2 s WIS N
e
g 0 | | | | | |
1950 1960 1970 1980 1990 2000 2010
Years
b
©
5 —
£ JJA, 30°N-80°N
n 4 o Out-of-base, standard normalization
C.? —— Out-of-base, corrected
A - = Ref. period, standard normalization
— 3 7 - - Ref period, corrected
g 5 Change Point
©
o
< 1
-8 /\ / ,‘ /
N A s AN LS
8 0 I | |
1950 1960 1970 1980 1990 2000 2010

Sippel et al. (MPI-BGC)

Years

Sippel et al. GRL (2015)

14.02.2016

8/ 19



Application Il: Changing temperature variability
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» A feature of the changes has been a
tendency for many regions of low
variability to experience increases,
which might contribute to the
perception of increased climate
volatility.
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Application |I:

Distribution &
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P> A feature of the changes has been a tendency for many
regions of low variability to experience increases, which
might contribute to the perception of increased climate
volatility.
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Changing temperature variability

Standard Deviation

Standard Deviation
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Conclusion: Changing variability & extremes

Detecting changes is not straightforward

» Normalization is a critical step in data processing

» Robust statistical methods are needed to detect changes in extremes

Anomalies C Standardization of anomalies

Standardization of anomalies

—— Oiriginal Gaussian PDF
—— Out-of base PDF
—— Reference period PDF

Z—Scores Z—SCores

Sippel et al. GRL (2015)
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Linking climate extremes to impacts

b P(Sysref)

I:’(sysnovel)

What causes changes in biosphere extremes and variability?

> (forward) How do climate extremes affect the biosphere?
> (backwards) Towards an attribution of biosphere extremes and variability to
climatic drivers
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Linking climate extremes to impacts
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Biosphere ‘end-to-end’ attribution concept:
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Bias correction

Process-oriented model simulations
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Empirical (“Upscaling”) approaches
sys(s,t) = f(envs)
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Radiations ¢, CO2s )
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Attribution of biosphere trends & extremes:
- Sensitivity to climatic drivers
- Drivers of change
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Regional attribution of changes in ecosystem exchange
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Regional attribution of changes in ecosystem productivity
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Conclusion: Biosphere attribution

» A complementary data-driven and model-driven attribution of biosphere
variability and extremes is possible

» European vegetation (across various ecosystems) responds strongly to
transient climate changes, including the extremes
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Thanks for your attention!
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