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Back trajectories (Vb ) of the airmasses that fed torrential rains in Germany 
and the Czech Republic on 11-13 August 2002.

(Uwe Ulbrich et al. Weather, 58, 434-443, 2003)
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Sea Surface Temperature  SST (August  2003)



Torrential rains over 
areas surrounding the 

Mediterranean 
increase in autumn- 

winter-spring

Combined greenhouse 
heating additionally 
increases the Sea 

Surface Temperature by 
the end of summer

Non-precipitated H2 O vapour 
& pollutants (O3 ) follow the 
return flows aloft, and pile 

up in a system of layers, 4.5 
to 5.5 km deep, over the sea 

G

 
LAND-USE & 
SURFACE 
CHANGES

* EVAPORATION 
FROM SEA

Alter the MOISTURE, 
HEAT, & pollutants

 
added to seabreezes

+ Pollution Effects 
(e.g., nucleation)

Loss of summer storms. 
Drought increases over 
coastal mountains and 

other inland areas

Cloud Condensation 
Level rises above 
coastal mountains











Mud floods

Augmented 
soil erosion

Torrential rains over 
areas surrounding the 

Mediterranean 
increase in autumn- 

winter-spring

Combined greenhouse 
heating additionally 
increases the Sea 

Surface Temperature by 
the end of summer

Aged airmass advected 
to other regions, in part 
(daily), or in toto (every 



 

3  to 10 days) 

Non-precipitated H2 O vapour 
& pollutants (O3 ) follow the 
return flows aloft, and pile 

up in a system of layers, 4.5 
to 5.5 km deep, over the sea 

G

 
LAND-USE & 
SURFACE 
CHANGES

* EVAPORATION 
FROM SEA

Alter the MOISTURE, 
HEAT, & pollutants

 
added to seabreezes

+ Pollution Effects 
(e.g., nucleation)

Loss of summer storms. 
Drought increases over 
coastal mountains and 

other inland areas

Cloud Condensation 
Level rises above 
coastal mountains



Average water vapour column over the 
Western Mediterranean Basin in August 

2002.  The monthly average is equivalent to 
a 3-to-4 day accumulation cycle.

Back trajectories (type Vb ) for the 11- 
13 August 2002 event. From EC 

Project MICE (Modelling the Impact of 
Extreme Events, 2001-2003). 
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Nature, vol 437/27, October 2005

Inventing an Icon: Hans Joachim Schellnhuber’s map of 
global “tipping points” in climate change
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SUMMARY I

In Europe, there are two different hydrological regimes corresponding to 
the Atlantic and the Mediterranean Catchment Basins

On the Atlantic side, from 100% to 80% of precipitation originates from 
water evaporated in the ocean.  Land-use (soil-vegetation-atmosphere) 

plays a role in the inland propagation of the frontal systems.

On the Mediterranean side, from 80% to 100% of precipitation is from 
water RECYCLED within the Mediterranean Basin itself.  Here, soil and 

vegetation provide a fundamental water pumping mechanism to 
maintain the stability of the precipitation and the hydrological cycles. 

Drought and torrential rains in the Mediterranean are the result of a series 
of concatenated meteorological processes initiated by land use 

changes at the local scale. 

The effects of local land-use changes are cumulative, and their 
perturbations can propagate up to the regional-and-continental scales 

through the development of WATER VAPOUR ACCUMULATION 
MODES over the inland seas.



SUMMARY II

These processes can lead to intense precipitation events and summer 
floods along the European Continental-water Divide and other parts of 

the Mediterranean Catchment Basin, including the islands.

Moreover, through the intensification of the Atlantic-Mediterranean 
Salinity Valve at Gibraltar, the North Atlantic Oscillation can be 

perturbed and affect precipitation on the European Atlantic side.

Therefore, the perturbations initiated by land-use changes at the local 
level in the Mediterranean may propagate their effects, and produce 

extreme events, in other parts of Europe.

SOLUTIONS

There are solutions for recovering the hydrological system, e.g., 
cultivating summer storms, which can be economically attractive and 
help to create jobs. But they require a fundamental knowledge of the 

mechanisms involved, and very, very well-coordinated remedial 
actions from the local-to-regional scales. 
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