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Ref.:   Hazeleger, W. et al., 2009. EC-Earth: A Seamless Earth System Prediction 
Approach in Action.  Bull. Amer. Meteor. Soc., in press. 
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Ref.:   Hazeleger, W. et al., 2009. EC-Earth: A Seamless 
Earth System Prediction Approach in Action.  Bull. 
Amer. Meteor. Soc., in press. 
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Nucleus for European 
Modelling of the Ocean 

Integrated Forecast System  
ECMWF 

TM5 atmospheric chemistry 
and transport model  
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•  Implemented on the Matrix cluster @CASPUR:  
�  22TFlop Linux Clustervision cluster 
�  640 Quad core AMD nodes  

•  Typical EC-Earth configuration: 
�  96 cores: 63 cores (IFS) + 4x8 (NEMO) + 1 OASIS3 
 
 
 
 

 

•  Benchmark run: 
�  Same initial conditions 

 for all consortium  
members 
 

�  10 years (1990-1999)  
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EC-Earth 2.3  
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RCP 4.5 Historical 



EC-Earth – RCP 4.5 scenario 
Arctic sea-ice cover - September 
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Ρεννα�

Water availability in the Indus Basin 

ICIMOD, Climate change impacts on the water resources of the Indus basin, 2010 



Ρεννα�

Focus on the Upper Indus Basin 

from Adnan Tahir Doctorate Thesis, Université de Montpellier 



SHARE - PAPRIKA project:  
Cryospheric responses to anthropogenic  

pressures in the Hindu Kush – Karakoram 
– Himalaya region: impacts on  

water resources and availability. 



The Global Atmosphere Watch (GAW-WMO)  
promotes systematic and reliable long-term 

observations of the global atmospheric environment  
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Water in the upper Indus basin: 
SHARE-PAPRIKA Project 

Black carbon in HKKH 

Simulations by J. von Hardenberg, ISAC-CNR 

Monthly AOD timeseries on EV-K2-CNR AWS box 
Model:   ECHAM 5.4+HAM1 
Resolution:  T42 (about 2.8 deg res), 19 levs 
Emissions:   fixed Aerocom 2000 
Atm. boundary cond.:   AMIP2 SST+Sea Ice 
Dust schemes: Tegen et al. 2002 and Balkanski 
et al 2004 

Total AOD MODIS 



 
 

EC-Earth ERA-40 

Summer Summer 

Winter Winter 

�  SW Monsoon 
(Arabian Sea,  Bay of Bengal) 

� NE Monsoon 
� Western Weather Patterns 



o  EC-Earth v2.3 industrial run (1850-2009) + scenarios 

o  TRMM (Tropical Rainfall Measuring Mission) 
Product:  3B42: 3-Hour 0.25 x 0.25 ° (30x30 km) from 50°S-50°N. Low spatial, high 
temporal resolution. 1998-2008   
 
o  APHRODITE  (Asian Precipitation - Highly-Resolved Observational Data Integration 
Towards Evaluation of Water Resources) 
Product: APHRO_MA (Monsoon Asia) _V1003R1. Daily precipitation datasets derived 
from rain gauge observations with high-resolution grids (Hour 0.25 x 0.25 °) for Asia 
(domain: 60°E-150°E, 15°S-55°N). 1951-2007 

o  Global Precipitation Climatology Project (GPCP) NOAA 
Version V2.2 of monthly means of precipitation derived from satellite and gauge 
measurements. Data are supplied into 2.5°x2.5° global grids from 88.75° S - 88.75° N 
and 1.25° E - 358.75° E. From 1979 to present. 

o  Global Precipitation Climatology Centre (GPCC) 
Gauge-based gridded monthly precipitation data sets for the global land surface, 
spatial resolutions of 0.5° x 0.5°. 1901-2009 
 
o  Observation reanalysis products: ERA-40, ERA-Interim 



TRMM 

GPCP GPCC 

Aphrodite 

EC-Earth 

ERA-Int 



TRMM 

GPCP GPCC 

Aphrodite 

EC-Earth 

ERA-Int 



Ρεννα�

�  Dynamics of western weather patterns 
and impact on winter precipitation in the 
HKK 

�  Changes in the intensity and the timing 
of the summer monsoon 

�  Role of aerosols (EC-Earth with TM5)  

�  Transport of water vapour associated to 
the monsoon system 

�  Teleconnections of regional climate with 
large-scale circulation patterns 

�  Stochastic downscaling of precipitation 
for studies of  climate change impacts on 
p rec ip i ta t ion ex t remes and water 
availability 



http://www.to.isac.cnr.it/ecearth 


