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Summer heat waves in Europe : Key drivers

@ Synoptic circulation

> Heat waves over southern Europe associated with a zone of
strong high pressure pushing Atlantic perturbations northward
(Cassou et al., 2005).

@ SST

> Warm Mediterranean Sea SST reduces meridional gradient of
temperature = northward shift of the descending branch of the
Hadley cell (Feudale and Shukla, 2010).

> Tropical SST and convection anomalies favor certain North
Atlantic weather regimes (Cassou, 2008;).

® Soil moisture and feedbacks
>Drier soil initiate larger positive feedbacks (Fischer et Cooiogie
al.,2007a,b; Seneviratne et al., 2010). @;ﬁ?ﬁ:amg
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Summer heat waves in Europe : Key drivers

@ What more remains to be done ?

@ The mesoscale variability of heat waves.
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Sensitivity study
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Sensitivity study
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Average state and heat waves

Data RUC | SLab | ECA&D
Mean °C 24.6 20.2 24
95™ percentile anomaly °C | 5.5 4.2 5.4

@logie

- stématique
(& volution
A2



Average state and heat waves

Data RUC | SLab | ECA&D
Mean °C 24.6 20.2 24
95™ percentile anomaly °C | 5.5 4.2 5.4

@logie

- stématique
(& volution
A2



Average state and heat waves

Data RUC | SLab | ECA&D
Mean °C 24.6 20.2 24
95™ percentile anomaly °C | 5.5 4.2 5.4

@logie

- stématique
(& volution
A2



Average state and heat waves

Number of days
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Moisture availibity comparison
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Soil moisture temperature feedback
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Soil moisture temperature feedback

@ Plains areas (3.5°C).
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Soil moisture temperature feedback

@ Plains areas (3.5°C).
@ Mountainous regions
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Soil moisture temperature feedback

@ Plains areas (3.5°C).

@ Mountainous regions
(-1.2°C).
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Coastlines
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Conclusions

@ Soil moisture depletion increases temperature anomaly over plains
whereas it is decreased over mountainous and coastal areas.

@ Amplitude of soil moisture temperature feedback is near 5°C or
100% of synoptic variability.

@ Mesoscale processes as shallow convection and sea-breeze are the
drivers of the negative loop (up to -1.2°C).
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