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Seasonal Predictions in the Euro-Mediterranean regi on
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Reliability diagrams in the Euro-Mediterranean regi on
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Panos said



Why is predicting climate in the Mediterranean a ch allenging task?
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���(�#��#$��"�"$���+1������ 2��3 ������4�����/4�&!"#! �����3�$&���$�	��!������
'��������+�!���($���"�"�"��"%��"$��!����$������$��( $�#��������'$����/�����
"'���(�#����������������	��#�"'����'$�����

•  !�����"$�����$�!�����#$'���5��$�$����!���!���'$��� ������!��#�"'�������
("��������"����#�����+����4��"$����$ ����������6/�
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Why is predicting climate in the Mediterranean a ch allenging task?
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Tropical occurrences in an extra-tropical region



Tropical occurrences in an extra-tropical region
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Tropical occurrences in an extra-tropical region
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Monsoon-desert mechanism (Rodwell and Hoskins, 1996)

� at 
477 hPa

diabatic
heating

horizontal 
advection

vertical 
advection
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Descent in east Med & diabatic heating over South As ia (JJA)

• subsidence: spread among models mostly 
in terms of intensity (from 1 to 3 hPa/hr);
• diabatic heating: spread among models 
mostly in terms of location of max heating;
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Cherchi et al. (2014)



Descent in east Med & diabatic heating over South As ia (JJA)

• subsidence: spread among models mostly 
in terms of intensity (from 1 to 3 hPa/hr);
• diabatic heating: spread among models 
mostly in terms of location of max heating;

Despite the variety of location and intensity 
of the diabatic heating over Asia, the 

response in terms of subsidence in the 
Mediterranean region is coherent and 

realistic in space
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Descent in east Med & diabatic heating over South As ia (JJA)

• subsidence: spread among models mostly 
in terms of intensity (from 1 to 3 hPa/hr);
• diabatic heating: spread among models 
mostly in terms of location of max heating;
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A realistic initialization of both the ocean 
and atmosphere components is crucial 

for the Monsoon onset prediction 
(Alessandri et al., 2015). This, in turn, 
may boost prediction skill over eastern 

Mediterranean.



Tropical connections
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West African Monsoon
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Prediction of West African Monsoon



West African Monsoon
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West African Monsoon
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Tropical connections
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Combined effect of ENSO and the Atlantic
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So what role for the Atlantic?
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The role of the Atlantic Ocean
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20 years of improvements in blocking representation
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Why is predicting climate in the Mediterranean a ch allenging task?



Orography in the Mediterranean
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Orography in the Mediterranean
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Why is predicting climate in the Mediterranean a ch allenging task?



Land -atmosphere coupling

Unperturbed simulations for present and future climate : in the uncoupled exp. 
instantaneous soil moisture is replaced with climatology.

:���1"����� �� ���4����6:����������1"��"$��$(��
'�������'��������

How can we get a prediction right if we are not able to catch the variability of our target? 
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The importance of land surface initialization
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A possible new metric for seasonal forecast in the Mediterranean
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A possible new metric for seasonal forecast in the Mediterranean
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Seasonal forecast of 3-month SPI
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A possible new metric for seasonal 
forecast in the Mediterranean
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What is the status of the new seasonal prediction system?
- We have a functioning model supporting the seasonal prediction system, running at 
¼° for the ocean and 1° for the atmosphere; tests to assess the model performance
have just started;
- We are building the initial state for the four components (ocean and sea ice, 
atmosphere, land surface) for the 30-year hidcasts (from 1981 to 2010)
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The new seasonal prediction system: CMCC -SPS.v3



Initialization strategy

• Perturbation is performed for land surface and atmosphere;

• TWO perturbations for land surface, obtained by running the CLM4 land surface model in offline 
mode, with atmospheric forcing coming from ECMWF and NCEP;

• TEN perturbations for the atmosphere, obtained by starting the run with atmospheric initial conditions 
every 12 hours back in time up to five days prior to the start date;

• In this way, we obtain 20 ensemble members which accounts for uncertainty in the observation and 
in the land model systematic error

OFF LINE interpolated 
Atmosphere IC from 

ERA interim operational analysis  

OFF LINE assimilated
OCEAN ANALYSIS

Day lag every 12 hours

1?; Mar start date

-5        0    

Time1?; Feb start 
date

Time-5        0    -5        0    

1?; Apr start date

OFF LINE CLM4 forced with
NCEP atmospheric forcing to

Land Surface

OFF LINE CLM4 forced with
ECMWF atmospheric forcing to

Land Surface

The new seasonal prediction system: CMCC -SPS.v3


