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Large-scale circulations derived from
mean sea level pressure data based on
the automated Jenkinson-Collison
classification (Lamb Weather types).

A Python package to
derive and visualise
gridded synoptic
- Partly Cyclonic circulations globally
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https://pedrolormendez-jcclass.readthedocs.io/en/latest/index.html
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Seasonality
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Seasonality

E type, DJF Rel. freq . 1 v DJF Dry day (< 1 mm) conditional probability
1961 - 1990

(1951-2000)
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Easterlies not
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but responsible
for dry days over
western Europe.
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https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019JD032269

Future of Europe

Multi-model seasonal mean precipitation percentage change for SSP2-4.5 (2081-2100 vs 1995-2014)
(b) MAM
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e Drier summers over
S. Europe

e Wetter winters over
N. Europe

“Projected changes in regional
precipitation also arise as a
response to changes in large-
scale atmospheric circulation”
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A review of the projected changes (Winter)

12



A review of the projected changes (Winter)

Increase in NAO+ conditions over NW Europe
favourable for milder and wetter conditions (Pope et
al 2021, Fabiano et al 2020).
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A review of the projected changes (Winter)

* Increase in NAO+ conditions over NW Europe
favourable for milder and wetter conditions (Pope et
al 2021, Fabiano at al 2020).

* Increase in winter patterns associated with cyclonic
and westerly types (Pope et al 2021).
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A review of the projected changes (Winter)

* Increase in NAO+ conditions over NW Europe
favourable for milder and wetter conditions (Pope et
al 2021, Fabiano at al 2020).

* Increase in winter patterns associated with cyclonic
and westerly types (Pope et al 2021).

* Poleward shift of moisture corridors (Sousa et al
2020)
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A review of the projected changes (Winter)

* Increase in NAO+ conditions over NW Europe

favourable for milder and wetter conditions (Pope et
al 2021, Fabiano at al 2020).

\ * Increase in winter patterns associated with cyclonic
\ \ and westerly types (Pope et al 2021).

% w\ « Poleward shift of moisture corridors (Sousa et al
AN .| 2020)

d PDFs - Mean Srecipitation: !

* Increase in zonal flow regime (and flood risk over
NW Europe (Rousi et al 2020)

* Enhanced westerly transport of warm and moist air
(Ozturk et al 2021).
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A review of the projected changes (Winter)

* Increase in NAO+ conditions over NW Europe
favourable for milder and wetter conditions (Pope et
al 2021, Fabiano at al 2020).

* Increase in winter patterns associated with cyclonic
and westerly types (Pope et al 2021).

* Poleward shift of moisture corridors (Sousa et al
2020)

* Increase in zonal flow regime (Oudar et al 2020) and
flood risk over NW Europe (Rousi et al 2020)

 Enhanced westerly transport of warm and most air
(Ozturk et al 2021).

* Increase in 500 hPa and MSLP over the
Mediterranean and Central EU (Ozturk et al 2021).
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Winter synoptic circulation changes

End of 21st century frequency changes
DJF W(8%)
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Total seasonal change in precipitation within the
circulation type:

APR = PR(future)cr — PR(present)r

future = 2071 - 2100
present = 1951 - 2000

APR > 0 (Precipitation increase)
APR < 0 (Precipitation decrease)

e Strengthening of westerlies over Europe
and weaking over the Mediterranean.

Strongly responsible for the rainfall increase over
Western Europe during winter?
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Winter synoptic circulation changes

End of 21st century frequency changes
DJF A(16%)
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* Increasing Anticyclonic conditions over the
Mediterranean.

Driver for the projected drying over that region?
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A review of the projected changes (Summer)
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A review of the projected changes (Summer)

* 60% freq. increase of Anticyclone west of the UK
(AR like) relevant for western and central EU
drought (Rousi et al 2020).
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https://journals.ametsoc.org/view/journals/clim/34/6/JCLI-D-20-0311.1.xml

A review of the projected changes (Summer)

* 60% freq. increase of Anticyclone west of the UK
(AR like) relevant for western and central EU
drought (Rousi et al 2020).

- PDFs - dry spells
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e 60% freqg. increase of Anticyclone west of the UK
(AR like) relevant for western and central EU
drought (Rousi et al 2020).

 Decrease of Central-Eastern European high and
Scandinavian Low (Rgste and Landgren 2022)

24



https://journals.ametsoc.org/view/journals/clim/34/6/JCLI-D-20-0311.1.xml
https://link.springer.com/article/10.1007/s00382-022-06219-y
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A review of the projected changes (Summer)

* 60% freq. increase of Anticyclone west of the UK
(AR like) relevant for western and central EU
drought (Rousi et al 2020).

 Decrease of Central-Eastern European high and
Scandinavian Low (Rgste and Landgren 2022)

« Weakening of westerlies and strengthening of
easterlies over Central EU (Herrera-Lormendez et al
2021).
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A review of the projected changes (Summer)

60% freqg. increase of Anticyclone west of the UK
(AR like) relevant for western and central EU

drought (Rousi et al 2020).

Decrease of Central-Eastern European high and
Scandinavian Low (Rgste and Landgren 2022)

Weakening of westerlies and strengthening of
easterlies over Central EU (Herrera-Lormendez et al

2021).

More severe droughts in Central EU linked to more
frequent E, SE and S types (Lhotka et al 2020, Rehof et al

2020).
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Summer synoptic circulation changes

End of 21st century frequency changes
JJA W(8%)

 Weakening of westerlies over Western
Europe and strengthening in the North.
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Summer synoptic circulation changes

End of 21st century frequency changes

* Considerable strengthening of Easterly
circulation over continental Europe.

Precjpitation
change

........ Increase
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1

Mixed influence on rainfall changes
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Summer synoptic circulation changes

End of 21st century frequency changes
JJA A(15%)

* Increasing frequency over NW Europe and
over the West of the UK.

Precjpitation
change

........ Increase
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....... , Increase over the Atlantic linked to the projected
increase in AR regime days?
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Challenges

“... models project warmer and drier future summer conditions in Central Europe, but no
consistent shift to a more persistent summer or winter circulation. Most of the frequency
changes are small end either within the internal variability or inconsistent across models”

(Huguenin et al 2020)

“While the latitudinal expansion of the tropics would induce both a poleward shift and
reinforcement of the westerlies, Artic changes might counterbalance this effect”
(Cattiaux et al 2016)

“Intermodel spread in climate projections due to: Artic amplification, upper-troposphere
tropical amplification and the stratospheric vortex”
(Oudar et al 2020).
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