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Climate Data Operators (CDO) 

CDO software is a collection of many operators for standard 

processing of climate and forecast model data.  

 

A single command with hundreds of operators!!! 

 

Providing a range of climate data-related operations through 

the command-line, developed by the Max Planck Institute for 

use with GRIB 1/2, netCDF 3/4,  and other data format. 

 

The Climate Data Interface [CDI] is used for the fast and file 

format independent access to GRIB and NetCDF datasets. 

 

Designed specifically for climate and NWP data analysis,  

  

Can be run on Linux, Windows, MasOS and other OS. 



Climate Data Operators (CDO) 

 

(Network Common Data Form (netCDF) is a file format for 

storing multidimensional scientific data (variables) such as 

temperature, humidity, etc, it is a set of software libraries 

and self-describing that support the creation, access, and 

sharing of array-oriented scientific data.  

 

GRIB is a WMO international standard for  

exchanging GRidded Binary data, and having smaller 

file size. 

 



Climate Data Operators (CDO) 

The main CDO features are: 

 

more than 700 operators available. 

 can be typed directly into the command line, or scripted. 

Modular design and easily extendable with new operators 

Very simple command line interface 

A dataset can be processed by several operators, without 

storing the interim results in files 

  Most operators handle datasets with missing values 

 Fast processing of large datasets 

 Support of many different grid types 

 



Climate Data Operators (CDO) 

 Scripting with Ruby/Python 



Climate Data Operators (CDO) 

Free to download and documentation and support forums 

can be found at https://code.zmaw.de/projects/cdo 
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Climate Data Operators (CDO) 

How to use CDO? 

The syntax is: 

cdo [ Options ] Operator1 [ -Operator2 [ -OperatorN ] ] 

Note: All options have to be placed before the first operator. 



Climate Data Operators (CDO) 

How to use CDO? 

Information 

File operations 

Selection 

Conditional selection 

Comparison 

Modification 

Arithmetic 

Statistical values 

Correlation and co. 

Regression 

Interpolation 

Transformation 

Etc… 
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Climate Data Operators (CDO) 

To have help information for the operators 

 

cdo -h <operator> 

ex      cdo -h sinfo 



Climate Data Operators (CDO) 

Information 



Climate Data Operators (CDO) 

Information: Short information listed by parameter 

identifier           cdo sinfo  infile 



Climate Data Operators (CDO) 

Information 

Short information listed by parameter name 

                               cdo sinfon infile 



Climate Data Operators (CDO) 

File operations 

To change the format of a dataset to NetCDF 

ex. to convert grib1 file to nc file 

cdo -R copy grib_file.grib nc_file.nc 

 



Climate Data Operators (CDO) 

Selection :This section contains modules to select time steps, 

fields or a part of a field from a dataset. 

ex. to select day      cdo selday,day infile outfile 



Climate Data Operators (CDO) 

Selection : 

ex. to select day   

cdo selday,1 myfile.nc day1.nc 



Climate Data Operators (CDO) 

File operations : This section contains modules to perform 

operations on files. Example 

cdo splithour  infile  outfile 



Climate Data Operators (CDO) 

File operations 

to split hours 

cdo splithour day1.nc day1.nc 



Climate Data Operators (CDO) 

File operations 

merge This module reads datasets from several input files, 

merges them and writes the resulting dataset to 

outfile. 

Example 

cdo mergetime input.nc  output.nc 



Climate Data Operators (CDO) 

to merge datasets sorted by date and time 

cdo mergetime day1.nc00.nc day1.nc03.nc day1.nc06.nc 

day1.nc09.nc day1.nc12.nc day1.nc15.nc day1.nc18.nc 

day1.nc21.nc  day1_new.nc 



Climate Data Operators (CDO) 

Selection Example 

cdo –selname,name   infile outfile 



Climate Data Operators (CDO) 

Modification: to modify the metadata, fields or part of a field 

in a dataset 

Example 

cdo –v chname,om,nm infile outfile 

om:old name 

nm:new name 



Climate Data Operators (CDO) 

Modification: to change the variable name  

cdo -v chname,msl,p msl.nc p.nc 



Climate Data Operators (CDO) 

Arithmetic 

EXPR - Evaluate expressions: This module arithmetically 

processes every timestep of the input dataset 



Climate Data Operators (CDO) 

to select variables by name(without deleting the parameter 

from the original file) 

cdo selname,msl day1_new.nc msl.nc 

 

Or  

 

cdo expr,'msl=msl' day1_new.nc day1_m.nc 



Climate Data Operators (CDO) 

Example 

cdo expr,'ws=sqrt(u10*u10+v10*v10)' input.nc  output.nc 

To sum all input fields with the constant -273.15 

use: 

cdo addc,-273.15 ifile ofile 



Climate Data Operators (CDO) 

Statistical values Example 

cdo ensmean  infiles  outfile 

 

To merge the data of two files ( ex. 

Data for ocean and data for land) 



Climate Data Operators (CDO) 

Statistical values 

to make an average  

cdo timmean -seltimestep,1/8 ws.nc ws_n.nc 



Climate Data Operators (CDO) 

How to use CDO? 

Interpolation 

Example 

cdo remapbil,grid infiles  outfile 



Climate Data Operators (CDO) 

 to make a Bilinear interpolation 

cdo remapbil,lon=44_lat=33 ws_n.nc ws_n1.nc 

 to make a nearest neighbor remapping interpolation 

cdo remapnn,lon=44_lat=33 ws_n.nc ws_n1.nc 

 if it doesnt work, then we should build our grid as follows 

using the terminal" 

note:we can use this 

method to change the 

resolution of the grid 



Climate Data Operators (CDO) 

Climate Indices 

To get the largest number of consecutive dry days of a time 

series of daily precipitation amounts use: 

cdo eca_cdd rrfile ofile 

Where rrfile is a time series of daily precipitation amounts 

RR, then counted is the largest number of consecutive days 

where RR is less than 1 mm. 

 

To get the number of tropical nights of a time series of daily 

minimum temperatures use: 

$ cdo eca_tr tnfile ofile 

Where tnfile is a time series of daily minimum 

temperatures TN, then counted is the number of 

days where TN > T. The number T is an optional 

parameter with default T = 20°c.  






