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Motivation

WEalFG ARG URTHERS Patrick Seeger/DFA

Climate change = more weather extremes, more intense
thunderstorms (wind gusts, heavy precipitation)



Motivation

Number of flashes as a function of mean monthly
temperature, Germany, 1992-1998
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Motivation

Why high resolution climate modelling?

Influence of small-scale
features on atmospheric flow
(orography, land use)

convection resolving
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Knote et al. (2009)




Setup

Time slice experiment:
10 years of summer months in 2 scenarios

IPCC AR4 simulations

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
JJA JJA JJA JJA JJA JJA JJA JJA JJA JJA

Climatology of the 20th century (C_1960)

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
JJA JJA JJA JJA JJA JJA JJA JJA JJA JJA

Al1B SRES




Check against forcing data:
Resolution increase from 5to 1.3 km

18 km  Mean 2m-temperature July 1.3 km

T2m_av.mean_july.1961t01969.txt

T2m_av.mean.jul.1961t01969.txt




3 km

1

Mean 2m-temperature July

5 km

_july.1961t01969.txt

T2m_av.mean

_july.1961t019689.txt

T2m_av.mean
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Mean maximum 2m-temperature JJA

CCLM 1.3km

CCLM $km
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Check against forcing 5km:
Differences in mean max. 2m-temp. histograms

h 90

289

Differences

(average 0.08 K)
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Mean unchanged (+-)
Variability increased
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Check against forcing:
Differences in 10 m-windspeed histograms

Frequency
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Mean unchanged (+-)
Variability increased



Mean changes between scenarios
A (A1B — C1960)

mean

maximum +2.1K

Temperature [ — +18 K
at 2m ° |

minimum +2.0K

very uncertain

gusts -0.05 m/s

Wind
at 10m

mean speed -0.03 m/s



Extreme value analysis: Peaks over threshold

threshold u

4P fitted #

General Pareto Distribution

(GPD) 44 L......>

| d | | ] )
value

| [ >
value

Search of independent events: Decorrelation time sc  ales

Temperature: ca. 10d
Wind: ca. 36h
Precip.: ca. 24h



Extreme value analysis: Return periods
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Difference mean 2m-temperature: 2015-24 (A1B) /196 0-69

° C




Difference 30 year return period of the 2m maximum temperature: 2015-24
(A1B) / 1960-69

5.2

°C

¥ Knote et al. (2009)
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Stabllity of 30 yrs return value for
daily 2m temperature mean

Alb (2015 — 24)
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Stabillity of 20 yrs return value for

wind gusts

20 year return levels distribution comparison for VGUST_10M

C1960
Alb (2015 — 24)

Frequency
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0

1000 iterations
of
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Extreme value analysis: Changes in 30 yrs return

levels
A (A1B — C1960)

mean 30 yr return value

=R

Temperature B
atzm ke — —
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uncertain
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Comparison with measurements

Klimabericht Rheinland-
Pfalz (2007)

Niederschlagsmessnetz
® Ombromelerstationen der WWV

Mittlere jahrliche Niederschlags-
héhen 1961-1990 in mm

(Datenquelle: REGNIE-DWD) Hohe [mNN]
I 400-500 | 901-1000 . <100 [0 450-- 500
I s01-600 I 1001 - 1100 W 100 - 150 [ 500- 550
B c01-700 [ 1101 - 1200 :ﬁﬁ :gg
0 701-800 [ 1201 - 1300 B 250- 300 B 650700
801 - 900 B 300- 350 W 700 - 750
B 360 400 - 750
[ 400 - 450

Precipitation and climate stations in
Rheinland-Pfalz (Wasserwirtschaftsverwaltung)
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Temperature at climate stations 1961-69
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[C]

Temperature 1961-69

Mean 2m-temperature June-August 1961 - 1969

19

18

17 -

16

15 -

14 -

13 -

12 -

11 -

10

O DWD_station B clm_1.3km O clm_18km 0O clm_5km




[mm]

600

500

400

200

100

Precipitation 1961-69

Mean sum precipitation June-August 1961 - 1969

ODWD station Bclm 1.3km O clm_18km




Conclusions
Resolution increase added variability

Mean changes between scenarios 1960 to
2025 In expected range (temperature, wind)

Increases in temperature extremes exceed
mean changes, different spatial distribution

No change in wind extremes

Change In precipitation extremes uncertain



