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1. Regional climate modelling
GCM RCM
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Impacts

Water, food, energy,
ecosystem services,
biodiversity, migration,
coastal areas, tourism

A RCM can be forced by

* "free" GCMs for performing future projections (IPCC),

* weather forecast global models (like GFS, ECMWEF) for performing forecast,

* reanalysis (perfect GCM where observations are assimilated into) for performing hindcast
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1. Regional climate modelling

7)) . .gn
© 1. The RCM physics and parameters can be tuned for a specific
E arealclimate while the GCM physics needs to work well over each
< Climate.
S 2. Higher spatial resolution for a reduced computer time allows to better
< take into account local circulations and processes.
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AN N
125 - \\\\\\\\\H‘HWME.H— B 18
- OO N TN s
- R s N R 14
- L i ::}x&%\‘\\&mwmwmﬁ—-w -
— aeisasnassssssannasncellll
+1.5N | i i e e e R
P’ T e *
S L T T eSS s
1@ S satassmastascall]
406N — 4 i ;;;,-,,},:’Tﬁ“ﬁﬁ%w -
|\/| /\ |{ TIME-: SO—JUN-=-Z000 OD:;O te JIE;{:”L?SEJTEDDDH-D’B:ED {averaged) GM'.F
Temperature (C MAR forced by ERA5

and run at 2.5km
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1. Regional climate modelling

2.0°N

3. Simulation of (extreme) precipitation linked
to local topography (barrier) or convective events.

Added
values

50.8°N
D50.4°N

50.0°N

- "ii; N
49150,\P reCIp: 13'1 o A

..JUL 2021
51.8°N 52.0°N L 200
190
180
51.4°N 51.6°N 170
i i 160
150
51.0°N 51.2°N — B 140
n . 130
50.6°N 50.8°N 1?8
n : B 00 N 100
50.2°N 50.4°N | 7% o Ch.j B & 90
: r 80
| ' B 70
49.8°N 50.0°N 60
| i 50
40
49.4°N 49.6°N B 30
| 20
49.0°N 49.2°N | " ! B 10
2.0°F 3.0°E 1.0°F 5.0°F 6.0°F 7.0°E 8.0°1 2(&1«* q(;F 4(;F 5(&1? | GAF 7(‘)F
Precipitation over 31 JUL — 02 AUG 2034 Precipitation over 31 JUL — 02 AUG 2034
from MPI-ESM1-2-HR (ssp585) from MAR forced by MPI-ESM1-2-HR (ssp585)
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1. Regional climate modelling

4. Heat waves, droughts, ... and links to complex land use + ability to
orrect GCM biases in the planetary boundary layer.

Added
values

MPI-ESM1-2-HR is too cold urban heat island effect

51.8°N

51.4°N

51.0°N

50.6°N

50.2°N

49.8°N

49.4°N -

49.0°N ‘
2.0°E 3.0°F 4.0°E 5.0°F 6.0°E 7.0°E 8.0 5 0°F 3 0°F 1.0°E 5 0°F 6.0°F > 0°F

Tmax in Summer 2034 Tmax in Summer 2034
from MPI-ESM1-2-HR (ssp585) from MAR forced by MPI-ESM1-2-HR (ssp585)
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1. Regional climate modelling

)
=
o
.§ 1. RCM is not able to correct large scale biases (general atmospheric
g circulation)
a ] ]
Lengitude Lengitude
FPrecip (%) FPrecip (%)
Amount of precipitation simulated Amount of precipitation simulated
by MAR forced by MIROCG6 (1981-2010) by MAR forced by MIROCG6 (1981-2010)
VS VS
MAR forced by ERAS5 (1981-2010) MAR forced by ERAS5 (1981-2010)
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1. Regional climate modelling

4 Scénarios du
GIEC

Sspl26 ssp245 ssp370 Sssp585

Selection of GCM with respect to

1. their ability to simulate current
climate in the free atmosphere
2. their climate sensitivity

3. the availability of outputs

~30 GCMs

Zoom over
Belgium

¢ CORDEX Europe
N e 130 R
5 R 120 GCM name Run Marks/Criteria TCR Plausible
: i (‘)2 range (1.2K-2.4K)
5 s o0 NorESM2-MM'® rMi1p1f1 117 1.33
. z D S I MIRQCE'® r1ilpif1 1/20 155
. ) 50 MPI-ESM1-2-HR r1i1p1f1 1/20 166
S 10
| 0 CNRM-ESM2-1 r1itpif2 119 1.86
M A R o~ 10 CESM2"” r1i1p1f 1/18 2.06
| ‘ 2.0°F 3.0°F 1.0°F 5.0°F 6.0°F 7.0°F CMCC-CM2-SR5" rilpifl 115 2.09
IPSL-CMBA-LR'™ r1ilptft 2/16 232
EC-Earth3-Veg” r1ilptfi 2/15
UKESM1-0-LL* rilpi2 2/19
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2. Use of future projections: correction

You need 1% to (eventually) correct the model to have in AVERAGE over 1981-2010
for example the same climate than ERA5 (the observation).

24.u [ '] L L I 1 '] 1 L I '] 1 1 L l L [ 1 L i L 1 '] L I

= NI

| WM'” M“

st = = : PR : N ERE : S S
1980 1985 1990 1995 2000 2005

MAR forced MAR forced A GCM is not able to simulate
by  ERA by Pl the observed variability but
Raw monthly temperature for Gembloux. the average/std dev

should be the same!
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2. Use of future projections: correction

The same plot where ave(MPIl)=ave(ERA) and std(MPI)=std(ERA) at the monthly
time scale

lllllllllllllllllllllllllllll
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12.0 :

8.0 :
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2. Use of future projections: correction

For each month:

MPIcorr = (MPI — ave(MPI))/std(MPI)*std(ERA)+ave(ERA)

We assume that the biases remain constant in time!

es0+  std(MPI)-std(ERA)

Some times, the correction
of STD could enhance the |
changes and it is not I

recommanded in this case | w \ / !
. ave(MPIl)-ave(ERA) -

2.0 -0 o 4 o4 4 o, 1 4 4 4 . v 4 4 4 ¥ 4 4 4 4 |

Dweloilids
UL WKL

MPI - MPIcorr |

1980 1985 1990 1995 2000 2005
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ensemble
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2. Use of future projections: ensemble

The ensemble mean should be computed over BCC, MPI, MIROC, NORESM and CNRM

18 IPSL and

UKESM are

17

out of range\
16 |
15 \J

14
13
12

11

10

Annual temperature at Sart-Tilman (°C)

== ERA5 === |PSL BCC MPI MIROC UKESM === NORESM CNRM

Same with ave/std = to ERA over 1981-2010
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2. Use of future projections: ensemble

The ensemble mean should be computed over BCC, MPI, MIROC, NORESM and CNRM

18

17

16 | ﬁ\/\

. AN
H A\ "\A/ \\/\/

13 A ! 'A , '
12 5/ M ‘ o \
o «\,«, S

10 | (V\

&.u )“ Y

Annual temperature at Sart-Tilman (°C)

A A AR M- e S I IR S LS > L
AN IS AN AN RN N SO S S S SN N S S S S NI S S S SIS SIS St S SIS S S S

== ERAS5 === |PSL BCC MPI MIROC UKESM === NORESM CNRM =mmm ENSEMBLE

09/02/26 CLIMO0026 - Xavier.Fettweis@uliege.be



3. Future change in Belgium

The current more likely
scenario is between

with no or limited overshoot

Past emissions (2000-2015)

‘= i%_t_tw : T Model range for 2015 emissi
net Zero —
O 1.50c odel range Tor emissions

. Past GHG emissions and uncertainty for
2015 and 2019 (dot indicates the median)

a) Net global greenhouse SSP245 and SSP370.
%  gas (GHG) emissions Results of SSP370 will
12 Ngher than 2010 be shown hereatfter.

‘? _\_[ e Implemented policies result in projected
T Gt |mpleme“t9d POllClES emissions that lead to warming of 3.2°C, with
S 60 — gl a range of 2.2°C to 3.5°C (medium confidence)
) l...z ' Nationally Determined
@ B J Contributions (NDCs)
S -~ range in 2030 Key
'g 40 Implemented policies
= (median, with percentiles 25-75% and 5-95%)
1
3 = Limit warming to 2°C (>67%)
3.
;',i 20 . Limit warming to 1.5°C (>50%)
|
©
c
[=]
T
=
(C
Y,

=20
2000 2020 2040 2060 2080 2100
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3. Future changes in Belgium (in a +2°c woria)

16
Modéle 2° sur 30 ans (SSP3-7.0)
IPSL 2020-2049
-~ 15 cmce 2024-2053 //
g') NOR 2048-2077 I’
;': MPI 2036-2065
MIR 20452074 2
,8) 14 EC3 2017-2046 4\1
T +2°C world: P
S 13 ~2031-2060 K/
@ “
)
g 12 ~4 Y
()]
3
5 11
©
-
c
c SSP370
< MARV3.14
2R PRSP

DENIESIE NI V¢

MAR_ERADS (obs) MAR_MIROCG6
MAR_EC-EARTH3 MAR_CMCC-CM2

MAR_MPI-ESM1
MAR_IPSL-CM6A

<

AR_NORESM2
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3. Future changes in Belgium (in a +2°c woria)

- 4b) : \ o
51.8°N = 51.8°N = . - 2.0 +1.3°C vs
. - 1.9 1850-1900
51.4°N 51.4°N ' 1.8
51.0°N = 51.0°N = — 1.7
- . 1.6
50.6°N o 50.6°N = 1.5
50.2°N = 50.2°N - 1.4
- _ 1.3
49.8°N 49.8°N 1.2
494°N: 494°N: 1.1
| ' . .. N v MAR Reference:
25°E  35°E 45E  55E  65°E 25°E  35°E  45°E  55°E  6.5° 1981-2010
Anomalies de la température annuelle en +2°C (°C) Anomalies de la température en été (JJA) en +2°C (°C)
1 1 1 1 1 1 1 1 1 1
- 14 . 14
51.8°N =
- 10 10
51.4°N = L
- — 6 - 6
51.0°N - .
- — 2 — 2
50.6°N : ] I
50.2°N = [ 6 :
49.8°N -10
49.4°N -14
25°E  35°%E 45°E 55  65°E 25°E  35°E  45°E  55°E  65°E
Anomalies des précipitations annuelles en +2°C (%) Anomalies des précipitations en été (JJA) en +2°C (%)

Ensemble mean of 6 forcing ESMs SSP370: ~2031-2060
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3. Future changes in Belgium (in a +2°c woria)

400

350

300

250 / ,

200

150

JJA precipitation at Liege (mm/3 months)

MAR_ERADS (obs) MAR_MIROCG6
MAR_EC-EARTH3 MAR_CMCC-CM2

MAR_MPI-ESM1
MAR_IPSL-CM6GA

MAR_NORESM2
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3. Future changes in Belgium (in a +2°c woria)

12) 50 - 50
51.8°N - 51.8°N =

i 40 B 40
51.4°N = 30 514°N -— 30

- 20 — 20
51.0°N = 10 51.0°N [— 10
50.6°N = 0 50.6°N o 0

4 -10 | — -10
50.2°N = -20 50.2°N -— -20

. -30 B -30
49.8°N . 49.8°N . =

|{Water into ™% -40 | Water into B 40
wan{the soil: annua 0 send the soil: JJA 'y °

T T T T T T T T T T T T T T T T T T
25°E 3.5°E 4.5°E 55°E 2.5°E 3.5°E 4.5°E 5.5°E

I 1
6.5°E 6.5°E

Anomalies de | eau utilisable annuelle en +2°C (mm) Anomalies de | eau utilisable en été (JJA) en +2°C (mm)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- 60 . 60
51.8°N o 50 51.8°N — 50
7 40 T — 40
51.4°N = 30 S14NA —{ 30
] 20 ] — 20
51.0°N = 51.0°N -
| 10 | — 10
50.6°N = 0 5o - — O
i -10 A — -10
50.2°N = -20 502N A — -20
- -30 i -30
49.8°N -40  49.8°N ; 3 -40
- 50 {Snow helgh 50
w4n 4 Snowfall 60 wen{> 1cm @ -0
1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 - 1 1
26°E  B35°E 45  55°E  65°E 25E  35°E  45°E  55E 65
Anomalies des chutes de neige en +2°C (%) Anomalies du nbr de jours avec 1cm de neige en +2°C (%)
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3. Future changes in Belgium (in a +2°c woria)

18
15
12
9
6
n : . .-'. N 3
1981-2010 \ 1981-2010
I 1 1 1 1 1 1 I I 1 0 1 1 1 1 1 1 1 1 I 1 0
25°E  35°E  45°E  55E  B5°E 25°E  35°E  45°E  55E  6.5°E
Nbr de jours avec Tmax > 30°C en 1981-2010 (/an) Nbr de jours avec Tmin > 20°C en 1981-2010 (/an)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- C) L
51.8°N 18 i 18
+300% "] 15 M s
51.0°N - N
i 12 [ 12
50.6°N -
_ 9 [ 9
50.2°N -
A 6 [ 6
49.8°N = -
4 R 3 - — 3
wan1+2°C world - wend +2°C world . i
T T T T T T T T T T - 0 T T T T T T T T T T - 0
25E  35°E  45E  55°E  65°E 25°E  35°E  45E  55E  6.5°E
Nbr de jours avec Tmax > 30°C en +2°C (/an) Nbr de jours avec Tmin > 20°C en +2°C (/an)
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3. Future changes in Belgium (in a +2°c woria)

12) 1b)
51.8°N 51.8°N
51.4°N | 51.4°N o
51.0°N - = 51.0°N o =
T o T e
50.6°N - — 50.6°N =
50.2°N - | 50.2°N :
49.8°N : 49.8°N L
wend 1981-2010 - wend 1981-2010 -
T T T T T T T T T T - 0 T T T T T T T T T T - 0
25°E  35E 45E 55°E 65 25°E 35°E 45E 55°E  B5E
Nbr de jours avec Tmin < 0°C en 1981-2010 (/an) Nbr de jours avec Tmax < 0°C en 1981-2010 (/an)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
E 80
E 70 N
- - 24
-30-50 L] 60 i
_ L 20
% — 50 e
-— 40 i : 16
L — 30 | [ 12
[— 20 1 8
-— 10 - 4
+2°C world ] +2°C world ]
T T T T T T T T T T s 0 T T T T T T T T T T S 0
25°E  35°E 45°E S55°E 6.5 25°E  35°E 45°E 55°E  65E
Nbr de jours avec Tmin < 0°C en +2°C (/an) Nbr de jours avec Tmax < 0°C en +2°C (/an)
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3. Future changes in Belgium (in a +2°c woria)

24
51.8°N
22
51.4°N 20
18
51.0°N 16
14
50.6°N 12
0 10
50.2°N 3 8
49.8°N 6 6 Warm:
‘ 4 4 Nbr of
49.4°N 1981-2010 2 1981-2010 2 summers
0 0

T T T T T T T T T T T T
25°E 3.5°E 4.5°E 5.5°E 6.5°E 2.5°E 3.5°E 4.5°E 5.5°E

- > Tave + 1*std

T
6.5°E

Nbr de d étés froids en 1981-2010 (nbr/30ans) Nbr d été chauds en 1981-2010 (nbr/30ans)
_ L - - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A -, 4d) Hot:
- 24
I B2 SN Nbr of
- 2 7 summers
L 18 20 g5i4en A
- 16 18 i > Tave + 2*Std
I 16 .
I 51.0°N =
- 10 14 §
I 12  50.6°N
-] 10 T
S g 502N+
T T T T T T T T T T i - 6 T 6
25E 35E 45E 55E  65E 49.8°N =
Nbr d été caniculaires en +2°C (nbr/30ans) 4 i 4
49.4°N-| 2 494N - +2°C world ] ?
1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 - 0
25°E  35°E  45E  55E 65 25°E  35°E  45°E  55°E  B.5°E
Nbr de d étés froids en +2°C (nbr/30ans) Nbr d été chauds en +2°C (nbr/30ans)
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3. Future changes in Belgium

12) [ X%
51.8°N = L
7 B 36
51.4°N - -
7 -— 30
51.0°N = L
1 -— 24
50.6°N = ||
- -— 18
50.2°N - - —
- -— 12
49.8°N = _ - —
. D ' L1 6
49.4°N ry summer |
T T T T T T T T T T o 0
25°E  35°E  45E 55  65°E
Probabilité d avoir un été sec en 1981-2010 (%)
1 1 1 1 1 1 1 1 1 1
] 42
51.8°N =
7 36
51.4°N =
7 30
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- 24
50.6°N —
- 18
50.2°N -
- 12
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1 1 1 1 I 0
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1 1 1 1 I
25°E  35°E 45°E  55E  65°E
Probabilité d avoir un été sec en +2°C (%)

51.0°N

50.6°N

1 1 1 1 1 1 1 1 1 1
25'°E  35E  45E  55E  65E
Probabilité d avoir un été humide en 1981-2010 (%)

I d)I 1 1 1 1 1 1 1 1 1

51.8°N =

51.4°N <

51.0°N =

1 1 1 1 1
25'E  35E  45E  55E  65E
Probabilité d avoir un été humide en +2°C (%)
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3. Future changes in Belgium

l 0

1 1 1
25°E  35°E 45°E  55°E  65°E
Probabilité d avoir un été humide en 1981-2010 (%)

1 1 1 1 I
26°E  35°E  45°E  55°E  6.5°E
Probabilité d avoir un été sec en 1981-2010 (%)

Dry summer $

1 1 1 1 1
25°E  35°E  45°E 55  65°E
Probabilité d avoir un été humide en +3°C (%)

1 1 1 1 I
25°E 35 45°E  55°E  65°E
Probabilité d avoir un été sec en +3°C (%)
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3. Future changes in Belgium

Evolution de l'indice de sécheresse en Belgique
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Evolution du SPEI (Standardised Precipitation-Evapotranspiration) index
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3. Future changes in Belgium

The Changing Jet Stream

Stable Anticyclonic blocking

jet stream A stable jet stream => heatwave and drought in summer
flows on a somewhat . .
straight path. Depression blocking

- => rain and flooding
N Wavy & +7%/°C water in the atmosphere
jet stream |- Tue,18JUN2024 00Z 200 hP t

: Cold air
~_moves south

e, L >
.‘\"
g, oA
i

A wavy jet stream
allows warm air
to move north or
colder air to sink
deeper south.

Warm air
moves north

CBC NEWS SOURCES: NOAA; Scientific American

Wi WETTERZENTRALE.DE
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3. Future changes in Belgium

40°C was already observed Nbr of heat wave days

in 2019 but projected in 2040 _
Heat wave = 5 days with Tmax > 25°C

including 3 days with Tmax > 30°C

1981-2010 |+2°C world |+3°C world

o (+0.7°C) | (~2030) | (~2060)
g Antwerpen 7.8 16.3 25.7
2 Arlon 3.7 10.2 17.6
i Bastogne 0.8 3.3 7.9
E Brussels 9.2 17.6 26.8
3 Hasselt 8.6 17.9 27.7
E Liege 6.4 14.4 23.4
£ Mont-Rigi 0.4 2.3 5.3
E Ostende 1.2 4.0 8.3

Uccle 6.4 14.1 22.4

W @
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3. Future changes in Belgium (in a +2°c woria)

js) mate of Lieége in 2100 ~ climate of Toulouse!

; e

‘ Obseé

o

sé :

roje té

Proté

Projeté

Projeé |

rojeté

1981-201¢

2011-2022

2011-2030

2021-2040

2041-2060

2061-2080

2081-2100

Température moyenne (°C)

10.3

Température en été (°C)

18.0

Nbr de jours avec Tmax > 30°C

~

Nbr de jours avec Tmax > 35°C

0

Nbr de jours avec Tmax > 40°C

0

Nbr de jours avec Tmin > 20°C

3

Nbr de jours avec Tmin < 0°C

44

Nbr de jours avec Tmax < 0°C

13

Precipitation annuelle (mm)

Précipitation en été (mm)

Chute de neige (mm)

Nbr de jours avec 1cm de neige

Ensoleillement en été (%)
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11.4
19.0
10
2
0
6
28
7
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3. Future changes in Belgium

Production = p v3
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4. Extreme events

To have extreme events (like tornados, thunderstorm, ...), we need:
1. high temperatures (which is enhanced by Global Warming)
=> Global Warming brings more energy to the system

2. vertical instability (which can be dampen by global warming)
=> the warming of high atmosphere will be larger than low atmosphere
=> more stable temperature profiles (at the large scale at least)

3. thermic contrasts (which can be dampen by global warming)
=> Warming of North Pole is larger than Equator
=> damping of the atmospheric dynamics

4. weak atmospheric dynamics (which is dampen by global warming)
=> Global Warming favours blocking at our latitude which enhances extreme
events

+ the climate models are not able to generate them

It is very hard to predict their evolution BUT
due to the expansion of human
infrastructures, a same event will generate a
lot of more destruction!!
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4. Extreme events: July 2021 floods
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4. Extreme events: July 2021 floods

13-15 July 2021
12-14 September 1998

Statistics for the Vesdre valley
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4. Extreme events: July 2021 floods

51.6°N
52.0°N —
51.2°N —
P08 51.6°N —
50.4°N —
51.2°N -

50.0°N

13-15 July 2021  50.8°N

149.6°N
| . { I |
g92eN Lo s e |
2.5°E 3.5 1.5°F 5.5°E 6.5°F

50.4°N —

Inondations catastrophiques en Belgique

Par
I.denﬂm Le 15 septembre 1998 4 00h00

La Belgique et les Pays-Bas ont les pieds dans 1 "eau aprés les pluies

I \ \ I
3.0°E 4.0°E 5.0°E 6.0°E 7.0°E

diluviennes qui se sont abattues sans discontinuer dans la nuit de

dimanche a lundi. La phase 3 d “urgence, le plan Orsec belge, a été

décrétée dans cing provinces au nord d"une ligne Anvers-Liége. L

“armée a dii préter main forte aux secours. On ne compte plus les 12 - 14 S e pte m b e r 19 98
maisons inondées, les voitures a la dérive et les caves dégorgeant de

boue. Des milliers d“habitants écopent sans reldche et tentent de

sauver leurs biens. Albert I, le roi des Belges, a apporté son
réconfort dans deux localités particuliérement sinistrées, a Diest en

Flandre et Chaudfontaine en Wallonie, englouties sous les eaux. La

météo annoncait hier soir de nouvelles précipitations importantes.
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4. Extreme events: July 2021 floods

160 2034 1600
120 % 1200
Optimistic future projection 40 | ’ m H’ 400
W\ Il mmnww
4 @%@@‘E@@:@»@W,&% Wz@
35 160 1600
120 '\A W M 1200
>0 3 800
O ~
E> 25 40 400
i sl i
0op ° \QQ:’-&»‘P SRR
% g 15 0 / 160 1600
8_ > / l / 120 1200
55 AR
" oo " mmw ot lunuuumunuun
I,
0 @Q’Q@q&@&)@(ﬂ:&% q/(qu/ bb‘%,\‘b(bgq'l/
-0.5 16U 160U
FFEFSTF I E T E LSS 2 Wy 1200
‘—ssp126 ssp245 ssp370 ssp585‘ 40 WH““ ”” 400
NHHMIHH HIUIH\MNHMNW I H\HHNI\\IHMHHIHHU

Only 2 scenarios suggest event like July 21 quggq)&m&%@o&u @ S

Data: IV?AR forced par %PTE%MI -2-HR

09/02/26 CLIMO0026 - Xavier.Fettweis@uliege.be



4. Extreme events: July 2021 ';!pﬂ"

Temperature anomaly

in the Vesdre valley (°C)
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4. Extreme events: July 2021 floods
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4. Extreme events: July 2021 floods

a)
S5P1-2.6
$P3-70 =3
SS5P5-85 >0
M~
ER
MARMPI 2 5
MAREC3 O g
MARMIR 2 2
MARNS2 € §
MARCRS £ D
MAR-IPSL
b)
16
14 g
12> E
o :—; ]
mEEE
cYm
ey
285
6 Bo—=
$55
1 E5E
2 =
m
0

09/02/26

2-year
return level

S5-year
return level

10-year
return level

20-year

return level

7%l1deg

Additional Global Warming (K)

CLIMO0026 - Xavier.Fettweis@uliege.be

bea S
& ,
A o
%) L
e ."‘,_r
N
<
! LS P e
Y S *
5 2 3 4 5

© Josip Brajkovic




4. Extreme events: July 2021 floods
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4. Extreme events: rainfall

Can we wave worse event than the July 2021 one ?

Certainly yes but locally

29 Mai 2008 at Liege (Rénory) +1°C in surface
=+ 10 % of the
worse event

Currently : max precip ~150 mm/h
In 2050 : max precip ~200 mm/h
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4. Extreme events: winter flood

Liége Crue de la Meuse 1925-1926

Vue prise du Pont des Arches vers ['Université et la Passerelle

- P
. (a) o =) ] e ] o [ P =] | (b) O G, - P P PR e Pyl [ o [ | (c) o e i i O
» 78 A Trend:—(}: IQO days vf-imer*] K 28 _ Trend=+0.016 days winder! B 50 - Trend=-0.084 days winter™! 4
> H Range=0.099 days winter™! % 5 Range0.112 days winder™! 2 o Range=0.185 days winter! K
24 &l == 24 il (54 4{] 28 B
36 = Teisnd L - -
16 - sl EATE E
gl ] E 3 _
= il % & B 20 L
dal e B - HEEY 4 i
s ] s N AT 107 :
v T P B TR P A 0 B e B e el T T L ot s g R T N I
1960 1970 1980 1990 2000 201 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010
ﬂ:&ﬁ. o aa o - - e, e AL i = = :
/S ‘Days favourable to flood

INTERNATIONAL JOURNAL OF CLIMATOLOGY

Int. J. Climatol. (2016)

Published online in Wiley Online Library . "
(wileyonlinelibrary.com) DOI: 10.1002/joc.4879 Royal Meteorological Society

Decrease in climatic conditions favouring floods in the
south-east of Belgium over 1959-2010 using the regional
climate model MAR

Coraline Wyard,"* Chloé Scholzen,* Xavier Fettweis,* Jean Van Campenhout”
and Louis Frangois®
« Laboratory of Climatology and Topoclimatology, University of Licge, Belgium
b L ire d’Hj je et de Gé ie Fluviatile, University of Licge, Belgium
© Unité de Modélisation du Climat et des Cycles Biogéochimiques, University of Liege, Belgium

CLIMO0026 - Xavier.Fettweis@uliege.be



4. Extreme events: winter flood

Liége Crue de la Meuse 1925-1926

Vue prise du Pont des Arches vers ['Université et la Passerelle
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4. Extreme events: hurricanes

Could you have hurricanes in Belgium ?
A priori NOT but:

1) Theory of hurricane still valid ? SST > 26°C?

2)What about Medicanes ?
3)Climate models not able to generate them

4)More energy but more stability

9 October 2021
Medicane Apollo
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4. Extreme events: sea level

+1m
(BE: 630km?)

Antwerpe;l- .

® Brussel

Belgium is mainly
sensitive to
Antarctica
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4. Extreme events: sea level
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4. Extreme events: forest fire

Conclusmn of the Plan Vesdre:
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4. Extreme events: forest fire
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4. Extreme events: forest fire

Scolythes’? Too ry 2

Hautes-Fagnes will be
haturally reforested

End of the Hautes-Fagnes and risk of fire
Climate of Mont-Rigi in 2100 => climate of Liege in 2000
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5. Impact on tourism

Tourism in a +2°C world is ...

- The end of skiing in the Ardennes

- Water levels either too high or too low in summer for kayaking
- Risk of forest fires in summer

- Heatwaves in Lower and Central Belgium

But

+ More sunshine in summer

+ Development of tourism in autumn and spring

+ Development of a “fresh” tourism in the Ardennes (forests)
+ Development of a "beach" tourism near reservoirs
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