
Analysing CMIP in 
smallgroups (TBC)

A CONTRIBUTION FROM TROPA &  STREAM UCM- groups



Description of Groups
TROPA: Tropical Climate Variability and Teleconnections

Web: http://tropa.fis.ucm.es



TROPA: lines of research

Air-Sea interactions & 
Tropical Atlantic 
Variability

Tropical Interbasin 
connections

Tropical-extratropical 
atmospheric 
teleconnections. 
European and Sahelian 
rainfall

Ocean upwelling and 
impact on marine 
ecosystems and 
fisheries

West African Monsoon. 
Interannual to decadal 
variability of Sahelian 
rainfall

Impacts of climate variability 
on agricultural production, 
crop yield variability, 
energy,public health 
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CMIP3
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CMIP5
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STREAM: Stratospheric and Tropospheric REsearch And Modeling
Web: http://stream-ucm.es/

PhD students



STREAM: lines of research



papers related to CMIP analysis

CMIP5

Journal of Climate
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CMIP5



papers related to CMIP analysis











papers using CCMI (Chemistry-Climate Model 
Intercomparison project) analysis





How does a small group deal with CMIP simulations?

● How do we download the data? 

● Where do we storage the data? 

● Which software do  we use?

● How do we pre-proccess the data?

🡺 problems??



How do we download the data?

-Normally we download to our local systems. Currently TROPA has an account in JASMIN.

-For CMIP3, CMIP5: we created a shell script for selected variables, downloading the data

-CMIP6: we used the “wget script”  available in the CMIP6 web site. We download it from ESGF

note: apart from CMIP, some of us have worked with other intercomparison projects as FISHMIP, CCMI, 
CORDEX, NMME etc..



PROBLEMS WITH THE DOWNLOADING and READING

-SPACE…we need space for storaging

Some groups have racks or mass storage systems.

Otherwise, we work with hard disks

-RAM: One of the big problems is to open a very large file when 
working on daily data...it can be opened but there is a RAM limitation 
(Matlab lets you open it for a while).



Which software do we use?

-We visualize the data with ncview, panoply, GrADs, python, Matlab, R etc..

-After downloading the data, we use MATLAB, R, Python for the 
pre-processing...sometimes GrADS

-CDO is used by most of us for re-gridding & calculating seasonal averages , 
selecting regions , defining indices (NAO, Niño3, SOI)

-For other calculations ( Creation of indices, EOF, SVD, regression maps, 
correlation maps, variance analysis etc..), MATLAB, Python , R

-Some people use IDL or NCL



How do we pre-process the data?

-We agree that the preprocessing should be equal for all groups (problems with the 
re-gridding algorithm, interpolation, problems with the units for avoiding misleading 
preprocessing due to some particular differences in particular models, problems with 
calendar months)



Identification of Problems
PROBLEMS:

- Ocean grids 

- Interpolation algorithms

- vertical levels (ocean-atmosphere)

- Calendar: When you work with daily data, British models have 360 years and others have 365 years and others have 
Gregorian calendar.

The time label does not always correspond (maybe January 31 is already February 1).

Leap years

etc..

- offset and scale factor are sometimes a problem, as some programs take them into account directly and others not.



SOME VARIABLES ARE NEEDED

   

-Eddy fluxes

-thermocline depth

-Components of the ocean heat budget

.TEM variables: “transform eulerian mean” (as BD circulation, in CMIP6 DYNVAR)

. velocity potential, stream function. 

SUGGESTION FOR A TOOL: A direct way to see which models have some variables 
(automatized)



WE HAVE CREATED SOME TOOLS 

- Eliassen Palm Flux
- Calculation of the AMOC for all models
- Calculation of the thermocline depth as the depth for maximum gradient
- heat budget

- Principal Component to group models
- Hovmöller diagrams for multidecadal modulations 
- cluster analysis (k-means)


