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Climate Models 
l  Numerical models are fundamental tools in 

climate research: 
-   They range from very detailed models of a 

particular process, through complex global and 
regional climate or earth system models, to more 
idealized climate system models.  

-  They are used in a wide variety of applications 
including studies of processes, data assimilation 
and analysis, attribution, historical and paleo-
climate simulation, seasonal to interannual climate 
prediction, future climate projections, and regional 
downscaling.  

-  Additionally, climate services and related information 
used for societal and policy purposes are largely 
based on the output of such models. 
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Not Quite... 



Data Analysis Workflow 
l  Data Collection     (STAGING) 
l  Data Pre-Processing   (ADAPTATION) 
l  Scientific work      (PROCESSING) 
l  Result check      (VERIFICATION) 
 

l  Publication and peer review process 



Timings 
l  An Assessment of Data Transfer Performance for Large--Scale 

Climate Data Analysis and Recommendations for the Data 
Infrastructure for CMIP6 - Dart, Wehner, Prabhat 

 

l  STAGING – 3 months 

l  ADAPTATION – 3 weeks 

l  PROCESSING – 2 days 

l  VERIFICATION – 10 minutes 

 

l  STAGING (Data Transfer) is the bottleneck for 
data analysis 



CORDEX-CORE 

http://www.cordex.org/experiment-guidelines/cordex-core/ 



CORDEX-CORE 
l  The primary target is grid spacing in the range of 12.5 -25 km 
l  The minimum simulation period is 1970-2100 
l  The GCMs to be downscaled should: 

l  include both the RCP8.5 and RCP2.6 scenarios, 
l  cover the range of GCM climate model sensitivity (essentially low, 

medium, high sensitivity), 
l  have reasonably good quality of historical climate simulations in the 

regions for which they supply boundary conditions data 
l  have good quality of historical climate simulations for important 

large-scale features such as ENSO, NAO 
l  The format of output data should follow the standard CORDEX 

protocol.  





CORDEX DRS 
l  tas_AFR-22_MPI-M-MPI-ESM-MR_rcp26_r1i1p1_ICTP-
RegCM4-7_v0_day_20320801-20320901.nc 

 





Output variables 





RegCM 4.7-CORDEX 
l  ICTP Regional Climate Model 

-  Physical downscaling tool 
l  Multiple GCM input 
l  Hydrostatic 25 km atmosphere 
l  CLM 4.5 surface Land Model 
l  Multiple physical parametrizations 



Boundary Conditions 
l  3 GCM 

-  NorESM2 
-  HadGEM2 
-  MPI-ESM-MR 

l  2 Scenario 
-  RCP2.6 
-  RCP8.5 



ICTP in CORDEX CORE 
l  CINECA Marconi Tier0 
l  Runs: 

-  AFR-22 (scenario) 
-  AUS-22 (OK) 
-  CAM-22 (OK) 
-  EUR-11 (OK) 
-  SAM-22 (OK) 



External to ICTP 
l   LLNL 

-  WAS-22 (OK) 

l  HK 
-  SEA-22 (scenario) 

l  China 
-  EAS-22 (RegCM 4.6) 

l  NCAR 
-  NAM-22 (with BATS) 



Data @ ICTP 
CORDEX phase 1 (50-25 km, previous dataset) 

l  /home/netapp-clima/users2/ggiulian/CORDEX/output 

CORDEX-CORE (25-11 km, orginal RegCM data 
format, monthly means, some daily) 

l  /home/clima-archive4/CORDEX2/monthly_original 



Data @ ESGF 
l  As soon as QA/QC is passed 
l  Cineca ESGF data node 
l  ESG will index the data which will be available 

for 
l  download through the standard ESGF interface: 

-  https://esg-dn1.nsc.liu.se/search/cordex/ 
-  https://XXXXXXXXXXXX/search/cordex 



Data Availability Policy 
l  Embargo on derived articles until first article is 

published with defined author list (ask Erika) 
 
 



Access to Marconi data 
l  Each of the CORDEX domain runs has one 

reference person 
-  Ask Fabio or Adriano 



Future of data 
l  “In the future, datasets and software with 

provenance information will be first-class 
entities of scientific publication, alongside the 
traditional peer-reviewed article […] Data 
analytics at large scale is increasingly moving 
toward machine learning and other directly 
data-driven methods of analysis, which will also 
be dependent on data with provenance 
tracking” 



Questions ? 
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