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1. Introduction

The Climate Data Operators (CDO) software is a collection of many operators for standard processing of
climate and forecast model data. The operators include simple statistical and arithmetic functions, data
selection and subsampling tools, and spatial interpolation. CDO was developed to have the same set of
processing functions for GRIB [GRIB] and netCDF [netCDF] datasets in one package.

The Climate Data Interface [CDI] is used for the fast and file format independent access to GRIB and
netCDF datasets. The local MPI-MET data formats SERVICE, EXTRA and IEG are also supported.

There are some limitations for GRIB and netCDF datasets. A GRIB dataset has to be consistent, similar
to netCDF. That means all time steps need to have the same variables, and within a time step each variable
may occur only once. NetCDF datasets are only supported for the classic data model and arrays up to 4
dimensions. These dimensions should only be used by the horizontal and vertical grid and the time. The
netCDF attributes should follow the GDT, COARDS or CF Conventions.

The user interface and some operators are similar to the PINGO [PINGO] package.
The main CDO features are:

e More than 400 operators available

e Modular design and easily extendable with new operators

e Very simple UNIX command line interface

e 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

Tested on many UNIX/Linux systems, Cygwin, and MacOS-X

1.1. Building from sources

This section describes how to build CDO from the sources on a UNIX system. CDO uses the GNU configure
and build system for compilation. The only requirement is a working ANSI C99 compiler.

First go to the download page (http://code.zmaw.de/projects/cdo) to get the latest distribution, if
you do not have it yet.

To take full advantage of CDO features the following additional libraries should be installed:

e Unidata netCDF library (http://www.unidata.ucar.edu/packages/netcdf) version 3 or higher.
This is needed to process netCDF [netCDF] files with CDO.

e The ECMWF GRIB_API (http://www.ecnmwf.int/products/data/software/grib_api.html) ver-
sion 1.9.5 or higher. This library is needed to process GRIB2 files with CDO.

e HDFS5 szip library (http://www.hdfgroup.org/doc_resource/SZIP) version 2.1 or higher.
This is needed to process szip compressed GRIB [GRIB] files with CDO.

e HDF5 library (http://www.hdfgroup.org/HDF5) version 1.6 or higher.
This is needed to import CM-SAF [CM-SAF] HDF5 files with the CDO operator import_cmsaf.
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e PROJ 4 library (http://trac.osgeo.org/proj) version 4.6 or higher.
This is needed to convert Sinusoidal and Lambert Azimuthal Equal Area coordinates to geographic
coordinates, for e.g. remapping.

CDO is a multi-threaded application. Therefor all the above libraries should be compiled thread safe.
Using non-threadsafe libraries could cause unexpected errors!

1.1.1. Compilation

Compilation is done by performing the following steps:
1. Unpack the archive, if you haven’t done that yet:

gunzip cdo-$VERSION.tar.gz # uncompress the archive
tar xf cdo-$VERSION.tar # unpack it
cd cdo-$VERSION

2. Run the configure script:
./configure
e Optionaly with netCDF [netCDF] support:
./configure --with-netcdf=<netCDF root directory>

e The GRIB2 configuration depends on the GRIB_API installation! Here is an example GRIB2
configuration with a JASPER enabled GRIB_API version:

./configure --with-grib_api=<GRIB_API root directory> \
--with-jasper=<JASPER root directory>

For an overview of other configuration options use
./configure --help
3. Compile the program by running make:
make

The program should compile without problems and the binary (cdo) should be available in the src directory
of the distribution.

1.1.2. Installation

After the compilation of the source code do a make install, possibly as root if the destination permissions
require that.

make install

The binary is installed into the directory <prefix>/bin. <prefix> defaults to /usr/local but can be
changed with the —-prefix option of the configure script.

Alternatively, you can also copy the binary from the src directory manually to some bin directory in your
search path.

1.2. Usage

This section descibes how to use CDQ. The syntax is:

cdo [ Options ] Operatorl [ -Operator2 [ -OperatorN ] 1]



http://trac.osgeo.org/proj
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1.2.1. Options

All options have to be placed before the first operator. The following options are available for all operators:

-a Generate an absolute time axis.
-b <nbits> Set the number of bits for the output precision. The valid precisions depend
on the file format:
<format> <nbits>
grb, grb2 P1 - P24

nc, nc2, nc4, ncéc 18/116/132/F32/F64
grb2, srv, ext, ieg | F32/F64

For srv, ext and ieg format the letter L or B can be added to set the byteorder
to Little or Big endian.

-f <format> Set the output file format. The valid file formats are:
File format <format>
GRIB version 1 grb
GRIB version 2 grb2
netCDF nc
netCDF version 2 (64-bit) | nc2
netCDF-4 (HDF5) ncd
netCDF-4 classic nclc
SERVICE srv
EXTRA ext
IEG ieg

GRIB2 is only available if CDO was compiled with GRIB_API support and all
netCDF file types are only available if CDO was compiled with netCDF support!

-g <grid> Define the default grid description by name or from file (see chapter 1.3 on page 11).
Available grid names are: r<NX>x<NY>, lon=<LON>/lat=<LAT> n<N>, gme<NI>

-h, --help Help information for the operators.

--history Do not append to netCDF history global attribute.

--netcdf_hdr_pad, --hdr_pad, --header_pad <nbr>
Pad netCDF output header with nbr bytes.
-k <chunktype> NetCDF4 chunk type: auto, grid or lines.

-L Lock I/0O (sequential access).

-M Switch to indicate that the I/O streams have missing values.
-m <missval> Set the default missing value (default: -9e+33).

-0 Overwrite existing output file, if checked.

Existing output file is checked only for: ens<STAT>, merge, mergetime
-P <nthreads>  Set number of OpenMP threads (Only available if OpenMP support was compiled in).

-Q Alphanumeric sorting of netCDF parameter names.
-R, --regular Convert GRIB1 data from reduced to regular grid (only with cgribex lib).
-r Generate a relative time axis.
-S Create an extra output stream for the module TIMSTAT. This stream contains
the number of non missing values for each output period.
-s, - -silent Silent mode.
-t <partab> Set the default parameter table name or file (see chapter 1.6 on page 15).
Predefined tables are: echam4 echamb echam6 mpioml ecmwf remo
-V, --version Print the version number.
-v, --verbose Print extra details for some operators.
-W Print extra warning messages.
-z Szip SZIP compression of GRIBI records.
jpeg JPEG compression of GRIB2 records.
zip[-1-9] Deflate compression of netCDF4 variables.
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1.2.2. Environment variables

There are some environment variables which influence the behavior of CDO. An incomplete list can be
found in Appendix A.

Here is an example to set the envrionment variable CDO_RESET_HISTORY for different shells:

Bourne shell (sh): CDO_RESET_HISTORY=L1 ; export CDO_RESET_HISTORY
Korn shell (ksh):  export CDO_RESET_HISTORY=1
C shell (csh): setenv CDO_RESET_HISTORY 1

1.2.3. Operators

There are more than 400 operators available. A detailed description of all operators can be found in the
Reference Manual section.

1.2.4. Operator chaining

All operators with a fixed number of input streams and one output stream can pipe the result directly
to an other operator. The operator must begin with ”—”, in order to combine it with others. This can
improve the performance by:

e reducing unnecessary disk I/0
e parallel processing

Use
cdo sub -dayavg ifile2 -timavg ifilel ofile
instead of

cdo timavg ifilel tmpl
cdo dayavg ifile2 tmp2
cdo sub tmp2 tmpl ofile
rm tmpl tmp2

All operators with an arbitrary number of input streams (ifiles) can’t be combined with other operators
if these operators are used with more than one input stream. Here is an incomplete list of these operators:
copy, cat, merge, mergetime, select, ens< ST AT >

Use single quotes if the input stream names are generated with wildcards. In this case CDO will do the
pattern matching and the output can be combined with other operators. Here is an example for this
feature:

cdo timavg -select,name=temperature ’ifile?’ ofile

The CDO internal wildcard expansion is using the glob() function. Therefore internal wildcard expansion
is not available on operating systems without the glob() function!

Note: Operator chaining is implemented over POSIX Threads (pthreads). Therefore this CDO feature is
not available on operating systems without POSIX Threads support!
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1.2.5. Parallelized operators

Some of the CDO operators are shared memory parallelized with OpenMP. An OpenMP-enabled C compiler
is needed to use this feature. Users may request a specific number of OpenMP threads nthreads with the
'-P’ switch.

Here is an example to distribute the bilinear interpolation on 8 OpenMP threads:

cdo -P 8 remapbil,targetgrid ifile ofile

Many CDO operators are I/O-bound. This means most of the time is spend in reading and writing the
data. Only compute intensive CDO operators are parallelized. An incomplete list of OpenMP parallelized
operators can be found in Appendix B.

1.2.6. Operator parameter

Some operators need one or more parameter. A list of parameter is indicated by the seperator .

e STRING

Unquoted characters without blanks and tabs. The following command select variables with the
name pressure and tsurf:

cdo selvar,pressure,tsurf ifile ofile
e FLOAT

Floating point number in any representation. The following command sets the range between 0 and
273.15 of all fields to missing value:

cdo setrtomiss,0,273.15 ifile ofile
e INTEGER
A range of integer parameter can be specified by first/last[/inc]. To select the days 5, 6, 7, 8 and 9
use:
cdo selday,5/9 ifile ofile
The result is the same as:

cdo selday,5,6,7,8,9 ifile ofile

1.3. Horizontal grids

Physical quantities of climate models are typically stored on a horizonal grid. The maximum number of
supported grid cells is 2147483647 (INT_MAX). This corresponds to a global regular lon/lat grid with
65455x32727 grid cells and a global resolution of 0.0055 degree.

1.3.1. Grid area weights

One single point of a horizontal grid represents the mean of a grid cell. These grid cells are typically of
different sizes, because the grid points are of varying distance.

Area weights are individual weights for each grid cell. They are needed to compute the area weighted
mean or variance of a set of grid cells (e.g. fldmean - the mean value of all grid cells). In CDO the area
weights are derived from the grid cell area. If the cell area is not available then it will be computed from
the geographical coordinates via spherical triangles. This is only possible if the geographical coordinates of
the grid cell corners are available or derivable. Otherwise CDO gives a warning message and uses constant
area weights for all grid cells.

The cell area is read automatically from a netCDF input file if a variable has the corresponding “cell_measures”
attribute, e.g.:

10
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var:cell_measures = "area: cell_area” ;

If the computed cell area is not desired then the CDO operator setgridarea can be used to set or overwrite
the grid cell area.

1.3.2. Grid description

In the following situations it is necessary to give a description of a horizontal grid:
e Changing the grid description (operator: setgrid)
e Horizontal interpolation (operator: remapXXX and genXXX)

o Generating of variables (operator: const, random)

As now described, there are several possibilities to define a horizontal grid.

1.3.2.1. Predefined grids

Predefined grids are available for global regular, gaussian or icosahedral-hexagonal GME grids.

Global regular grid: global <DXY>

global _<DXY> defines a global regular lon/lat grid. The grid increment <DXY> can be selected at will. The
longitudes start at <DXY>/2 - 180° and the latitudes start at <DXY>/2 - 90°.

Global regular grid: r<NX>x<NY>
T<NX>x<NY> defines a global regular lon/lat grid. The number of the longitudes <NX> and the latitudes

<NY> can be selected at will. The longitudes start at 0° with an increment of (360/<NX>)°. The latitudes
go from south to north with an increment of (180/<NY>)°.

One grid point: 1lon=<LON>/lat=<LAT>

lon=<LON>/1lat=<LAT> defines a lon/lat grid with only one grid point.

Global Gaussian grid: n<N>

n<N> defines a global Gaussian grid. N specifies the number of latitudes lines between the Pole and the
Equator. The longitudes start at 0° with an increment of (360/nlon)°. The gaussian latitudes go from
north to south.

Global icosahedral-hexagonal GME grid: gme<NI>

gme<NI> defines a global icosahedral-hexagonal GME grid. NI specifies the number of intervals on a main
triangle side.

1.3.2.2. Grids from data files

You can use the grid description from an other datafile. The format of the datafile and the grid of the data
field must be supported by CDO . Use the operator ’sinfo’ to get short informations about your variables
and the grids. If there are more then one grid in the datafile the grid description of the first variable will
be used.

11
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1.3.2.3. SCRIP grids

SCRIP (Spherical Coordinate Remapping and Interpolation Package) uses a common grid description for
curvilinear and unstructured grids. For more information about the convention see [SCRIP]. This grid
description is stored in netCDF. Therefor it is only available if CDO was compiled with netCDF support!

SCRIP grid description example of a curvilinear MPIOM [MPIOM] GROB3 grid (only the netCDF header):

netcdf grob3s {
dimensions:
grid_size = 12120 ;
grid_xsize = 120 ;
grid_ysize = 101 ;
grid_corners = 4 ;
grid_rank = 2 ;
variables:
int grid_dims(grid_rank) ;
float grid_-center_lat (grid_-ysize , grid_-xsize) ;

grid_-center_lat :units = ”degrees” ;
grid_center_lat :bounds = ”grid_corner_lat” ;
float grid-center_lon (grid_ysize , grid-xsize) ;
grid_center_lon:units = ”degrees” ;
grid_center_lon :bounds = ”grid_corner_lon” ;
int grid_.imask (grid_ysize , grid_xsize) ;
grid_imask:units = ”"unitless”
grid_imask :coordinates = ”grid_center_lon grid_center_lat” ;
float grid_-corner_lat (grid_-ysize , grid_xsize, grid_corners) ;
grid_corner_lat:units = ”degrees” ;
float grid_corner_lon (grid_ysize, grid_xsize, grid_corners) ;
grid_corner_lon:units = ”"degrees” ;

// global attributes:
:title = ”grob3s” ;
}

1.3.2.4. CDO grids

All supported grids can also be described with the CDO grid description. The following keywords can be
used to describe a grid:

Keyword Datatype Description

gridtype STRING Type of the grid (gaussian, lonlat, curvilinear, unstructured).
gridsize INTEGER Size of the grid.

xsize INTEGER Size in x direction (number of longitudes).

ysize INTEGER Size in y direction (number of latitudes).

xvals FLOAT ARRAY X values of the grid cell center.

yvals FLOAT ARRAY Y values of the grid cell center.

xnpole FLOAT X value of the north pole (rotated grid).

ynpole FLOAT Y value of the north pole (rotated grid).

nvertex INTEGER Number of the vertices for all grid cells.

xbounds FLOAT ARRAY X bounds of each gridbox.

ybounds FLOAT ARRAY Y bounds of each gridbox.

xfirst, xinc FLOAT, FLOAT Macros to define xvals with a constant increment,
xfirst is the x value of the first grid cell center.

yfirst, yinc FLOAT, FLOAT Macros to define yvals with a constant increment,
yfirst is the y value of the first grid cell center.

Which keywords are necessary depends on the gridtype. The following table gives an overview of the
default values or the size with respect to the different grid types.

12
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Z-axis description

gridtype lonlat gaussian | curvilinear | unstructured
gridsize xsize*ysize | xsize*ysize | xsize*ysize ncell
xsize nlon nlon nlon gridsize
ysize nlat nlat nlat gridsize
xvals xsize xsize gridsize gridsize
yvals ysize ysize gridsize gridsize
xnpole 0
ynpole 90
nvertex 2 2 4 nv
xbounds 2*xsize 2*xsize 4*gridsize | nv*gridsize
ybounds 2*ysize 2*ysize 4*gridsize | nv*gridsize

The keywords nvertex, xbounds and ybounds are optional if area weights are not needed. The grid cell
corners xbounds and ybounds have to rotate counterclockwise.

CDO grid description example of a T21 gaussian grid:

gridtype

xsize
ysize
xfirst
xinc
yvals

= gaussian

= 64

= 32

= 0

= 5.625

= 85.76 80.27 74.75
41.53 36.00 30.46
—-2.77 —8.31 —13.84
—47.07 —52.61 —58.14

69.21 63.68 58.14
24.92 19.38 13.84
—19.38 —24.92 —-30.46
—63.68 —69.21 —74.75

52.61 47.07

8.31 2.77
—36.00 —41.53
—80.27 —85.76

CDO grid description example of a global regular grid with 60x30 points:

gridtype

xsize
ysize
xfirst
xinc
yfirst
yinc

lonlat
60
30
—177
6
—87
6

For a lon/lat grid with a rotated pole, the north pole must be defined. As far as you define the keywords
xnpole/ynpole all coordinate values are for the rotated system.

CDO grid description example of a regional rotated lon/lat grid:

gridtype

xsize
ysize
xfirst
xinc
yfirst
yinc
xnpole
ynpole

lonlat
81
91

T o 1
o

Example CDO descriptions of a curvilinear and an unstructured grid can be found in Appendix C.

1.4. Z-axis description

Sometimes it is necessary to change the description of a z-axis. This can be done with the operator setzaxis.
This operator needs an ASCII formatted file with the description of the z-axis. The following keywords
can be used to describe a z-axis:

13
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Keyword Datatype Description
zaxistype STRING type of the z-axis
size INTEGER number of levels
levels FLOAT ARRAY values of the levels

Ibounds FLOAT ARRAY lower level bounds

ubounds FLOAT ARRAY upper level bounds

vctsize INTEGER number of vertical coordinate parameters
vct FLOAT ARRAY vertical coordinate table

The keywords Ibounds and ubounds are optional. vctsize and vct are only necessary to define hybrid

model levels.

Available z-axis types:

Z-axis type Description Units
surface Surface

pressure Pressure level pascal
hybrid Hybrid model level

height Height above ground meter
depth_below_sea Depth below sea level meter

depth_below_land Depth below land surface centimeter

isentropic

Isentropic (theta) level kelvin

Z-axis description example for pressure levels 100, 200, 500, 850 and 1000 hPa:

zaxistype
size
levels

pressure
5
10000 20000 50000 85000 100000

Z-axis description example for ECHAMS L19 hybrid model levels:

zaxistype
size
levels
vctsize
vet

hybrid
19

123456789 10 11 12 13 14 15 16 17 18 19

40

0 2000 4000 6046.10938 8267.92578 10609.5117 12851.1016 14698.5
15861.125 16116.2383 15356.9258 13621.4609 11101.5625 8127.14453
5125.14062 2549.96875 783.195068 0 0 0

000 0.000338993268 0.00335718691 0.0130700432 0.0340771675
0.0706498027 0.12591666 0.201195419 0.295519829 0.405408859
0.524931908 0.646107674 0.759697914 0.856437683 0.928747177
0.972985268 0.992281914 1

Note that the vctsize is twice the number of levels plus two and the vertical coordinate table must be
specified for the level interfaces.

1.5. Time axis

A time axis describes the time for every timestep. Two time axis types are available: absolute time and
relative time axis. CDO tries to maintain the actual type of the time axis for all operators.

1.5.1. Absolute time

An absolute time axis has the current time to each time step. It can be used without knowledge of the
calendar. This is preferably used by climate models. In netCDF files the absolute time axis is represented
by the unit of the time: "day as %Yimkd.%L”.

14
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1.5.2. Relative time

A relative time is the time relative to a fixed reference time. The current time results from the reference time
and the elapsed interval. The result depends on the calendar used. CDO supports the standard Gregorian,
proleptic Gregorian, 360 days, 365 days and 366 days calendars. The relative time axis is preferably used
by numerical weather prediction models. In netCDF files the relative time axis is represented by the unit
of the time: ”time-units since reference-time”, e.g "days since 1989-6-15 12:00”.

1.5.3. Conversion of the time

Some programs which work with netCDF data can only process relative time axes. Therefore it may be
necessary to convert from an absolute into a relative time axis. This conversion can be done for each
operator with the CDO option -r’. To convert a relative into an absolute time axis use the CDO option

) )

-a.

1.6. Parameter table

A parameter table is an ASCII formated file to convert code numbers to variable names. Each variable
has one line with its code number, name and a description with optional units in a blank separated list. It
can only be used for GRIB, SERVICE, EXTRA and IEG formated files. The CDO option -t <partab>’
sets the default parameter table for all input files. Use the operator 'setpartab’ to set the parameter table
for a specific file.

Example of a CDO parameter table:

134 aps surface pressure [Pa]
141  sn snow depth [m]

147 ahfl latent heat flux [W/mxx2]
172 slm land sea mask

175 albedo surface albedo

211  siced ice depth [m]

1.7. Missing values

Most operators can handle missing values. The default missing value for GRIB, SERVICE, EXTRA and
IEG files is —9.e32. The CDO option -m <missval>’ overwrites the default missing value. In netCDF files
the variable attribute ’_FillValue’ is used as a missing value. The operator ’setmissval’ can be used to set
a new missing value.

The CDO use of the missing value is shown in the following tables, where one table is printed for each
operation. The operations are applied to arbitrary numbers a, b, the special case 0, and the missing
value miss. For example the table named ”addition” shows that the sum of an arbitrary number a and
the missing value is the missing value, and the table named ”multiplication” shows that 0 multiplied by
missing value results in 0.

15
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addition b miss
a a+b miss
miss miss miss
subtraction b miss
a a—>b miss
miss miss miss
multiplication b 0 miss
a axb 0 miss

0 0 0 0
miss miss 0 miss
division b 0 miss
a a/b miss miss
0 0 miss miss
miss miss miss miss
maximum b miss

a maz(a,b) a
miss b miss
minimum b miss

a min(a,b) a
miss b miss
sum b miss

a a+b a
miss b miss

The handling of missing values by the operations ”minimum” and ”maximum” may be surprising, but the
definition given here is more consistent with that expected in practice. Mathematical functions (e.g. log,
sqrt, etc.) return the missing value if an argument is the missing value or an argument is out of range.

All statistical functions ignore missing values, treading them as not belonging to the sample, with the
side-effect of a reduced sample size.

1.7.1. Mean and average

An artificial distinction is made between the notions mean and average. The mean is regarded as a
statistical function, whereas the average is found simply by adding the sample members and dividing the
result by the sample size. For example, the mean of 1, 2, miss and 3 is (1 + 2 4 3)/3 = 2, whereas the
average is (1424 miss+3)/4 = miss/4 = miss. If there are no missing values in the sample, the average
and mean are identical.

16
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This section gives a description of all operators. Related operators are grouped to modules. For easier
description all single input files are named ifile or ifilel, ifile2, etc., and an arbitrary number of input
files are named ifiles. All output files are named ofile or ofilel, ofile2, etc. Further the following
notion is introduced:

i(t) Timestep ¢ of ifile
i(t,z) Element number z of the field at timestep ¢t of ifile
o(t) Timestep ¢ of ofile

(

t,z) Element number z of the field at timestep t of ofile

17
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2.1.

Information

This section contains modules to print information about datasets. All operators print there results to
standard output.

Here is a short overview of all operators in this section:

info
infon
map

sinfo
sinfon

diff
diffn

npar
nlevel
nyear
nmon
ndate
ntime

showformat
showcode
showname
showstdname
showlevel
showltype
showyear
showmon
showdate
showtime
showtimestamp

pardes
griddes
zaxisdes
vct

Dataset information listed by parameter identifier
Dataset information listed by parameter name
Dataset information and simple map

Short information listed by parameter identifier
Short information listed by parameter name

Compare two datasets listed by parameter id
Compare two datasets listed by parameter name

Number of parameters
Number of levels
Number of years
Number of months
Number of dates
Number of timesteps

Show file format

Show code numbers
Show variable names
Show standard names
Show levels

Show GRIB level types
Show years

Show months

Show date information
Show time information
Show timestamp

Parameter description
Grid description

Z-axis description
Vertical coordinate table

18
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2.1.1. INFO - Information and simple statistics
Synopsis

<operator> ifiles

Description

This module writes information about the structure and contents of all input files to standard output.
All input files need to have the same structure with the same variables on different timesteps. The
information displayed depends on the chosen operator.

Operators
info Dataset information listed by parameter identifier
Prints information and simple statistics for each field of all input datasets. For each field
the operator prints one line with the following elements:
e Date and Time
e Level, Gridsize and number of Missing values
e Minimum, Mean and Maximum
The mean value is computed without the use of area weights!
e Parameter identifier
infon Dataset information listed by parameter name
The same as operator info but using the name instead of the identifier to label the param-
eter.
map Dataset information and simple map
Prints information, simple statistics and a map for each field of all input datasets. The
map will be printed only for fields on a regular lon/lat grid.
Example

To print information and simple statistics for each field of a dataset use:

cdo infon ifile
This is an example result of a dataset with one 2D parameter over 12 timesteps:

—1 Date Time Level Size Miss : Minimum Mean Maximum : Name
1 1987—-01—-31 12:00:00 0 2048 1361 : 232.77 266.65 305.31 : SST
2 1987—02—28 12:00:00 0 2048 1361 : 233.64 267.11 307.15 : SST
3 1987—03—-31 12:00:00 0 2048 1361 : 225.31 267.52 307.67 : SST
4 1987—-04—-30 12:00:00 0 2048 1361 : 215.68 268.65 310.47 : SST
5 1987—05—-31 12:00:00 0 2048 1361 : 215.78 271.53 312.49 : SST
6 1987—06—30 12:00:00 0 2048 1361 : 212.89 272.80 314.18 : SST
7 1987—-07—-31 12:00:00 0 2048 1361 : 209.52 274.29 316.34 : SST
8 1987—08—-31 12:00:00 0 2048 1361 : 210.48 274.41 315.83 : SST
9 1987—09—-30 12:00:00 0 2048 1361 : 210.48 272.37 312.86 : SST

10 1987—-10—-31 12:00:00 0 2048 1361 : 219.46 270.53 309.51 : SST

11 1987—11—-30 12:00:00 0 2048 1361 : 230.98 269.85 308.61 : SST
12 1987—12—-31 12:00:00 0 2048 1361 : 241.25 269.94 309.27 : SST
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2.1.2. SINFO - Short information

Synopsis

<operator> ifiles

Description

This module writes information about the structure of ifiles to standard output.

ifiles is an

arbitrary number of input files. All input files need to have the same structure with the same variables
on different timesteps. The information displayed depends on the chosen operator.

Operators

sinfo

Short information listed by parameter identifier

Prints short information of a dataset. The information is divided into 4 sections. Section

1 prints one line per parameter with the following information:

e institute and source

e timestep type

e number of levels and z-axis number

e horizontal grid size and number

data type

e parameter identifier

Section 2 and 3 gives a short overview of all grid and vertical coordinates. And the last
section contains short information of the time coordinate.

sinfon

Short information listed by parameter name

The same as operator sinfo but using the name instead of the identifier to label the

parameter.

Example

To print short information of a dataset use:

cdo sinfon ifile
This is the result of an ECHAMS5 dataset with 3 parameter over 12 timesteps:
-1 Institut Source Ttype Levels Num Points Num Dtype : Name
1 : MPIMET ECHAM5 constant 1 1 2048 1 F32 : GEOSP
2 : MPIMET ECHAM5 instant 4 2 2048 1 F32 : T
3 : MPIMET ECHAM5 instant 1 1 2048 1 F32 : TSURF
Grid coordinates
1 : gaussian points=2048 (64x32) np=16
longitude 0 to 354.375 by 5.625 degrees_east circular
latitude 85.7606 to —85.7606 degrees_north
Vertical coordinates
1 : surface levels=1
2 : pressure levels=4
level 92500 to 20000 Pa
Time coordinate 12 steps
YYYY-MM-DD hh:mm: ss YYYY-MM-DD hh:mm: ss YYYY-MM-DD hh:mm: ss YYYY-MM-DD hh :mm: ss
1987—01—-31 12:00:00 1987—02—28 12:00:00 1987—03—31 12:00:00 1987—04—30 12:00:00
1987—-05—31 12:00:00 1987—-06—30 12:00:00 1987—07—-31 12:00:00 1987—-08—31 12:00:00
1987—-09—30 12:00:00 1987—10—31 12:00:00 1987—11—-30 12:00:00 1987—12—31 12:00:00
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2.1.3. DIFF - Compare two datasets field by field

Synopsis

<operator> ifilel ifile2

Description

Compares the contents of two datasets field by field. The input datasets need to have the same
structure and its fields need to have the same header information and dimensions.

Operators

diff

diffn

Compare two datasets listed by parameter id

Provides statistics on differences between two datasets. For each pair of fields the operator
prints one line with the following information:

Date and Time

Level, Gridsize and number of Missing values

Number of different values

Occurrence of coefficient pairs with different signs (S)

Occurrence of zero values (Z)

Maxima of absolute difference of coefficient pairs

Maxima of relative difference of non-zero coefficient pairs with equal signs
Parameter identifier

Absdif f(t,x) = |i_1(t,z) —i2(t, x)]

i 1(t, ) —i2(t, )|

Reldif1(6:2) = (i (e, 206, 2)))

Compare two datasets listed by parameter name

The same as operator diff. Using the name instead of the identifier to label the parameter.

Example

To print the difference for each field of two datasets use:

cdo diffn ifilel ifile2

This is an example result of two datasets with one 2D parameter over 12 timesteps:

O g Uk W N

9
10
11
12

Date Time Level Size Miss Diff : S Z Max_Absdiff Max_Reldiff : Name
1987—01—-31 12:00:00 0 2048 1361 273 : F F 0.00010681 4.1660e—07 SST
1987—02—28 12:00:00 0 2048 1361 309 : FF 6.1035e—05 2.3742e—07 SST
1987—03—31 12:00:00 0 2048 1361 292 : F F 7.6294e—05 3.3784e—07 SST
1987—04—-30 12:00:00 0 2048 1361 183 : F F 7.6294e—05 3.5117e—-07 SST
1987—05—-31 12:00:00 0 2048 1361 207 : FF 0.00010681 4.0307e—07 SST
1987—07—-31 12:00:00 0 2048 1361 317 : F F 9.1553e—05 3.5634e—07 SST
1987—08—-31 12:00:00 0 2048 1361 219 : F F 7.6294e—05 2.8849e—07 SST
1987—09—-30 12:00:00 0 2048 1361 188 : F F 7.6294e—05 3.6168e—07 SST
1987—10—31 12:00:00 0 2048 1361 297 : FF 9.1553e—05 3.5001e—07 SST
1987—11—-30 12:00:00 0 2048 1361 234 : FF 6.1035e—05 2.3839e—07 SST
1987—12—31 12:00:00 0 2048 1361 267 : FF 9.3553e—05 3.7624e—07 SST

11 of 12 records differ
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2.1.4. NINFO - Print the number of parameters, levels or times
Synopsis

<operator> ifile

Description

This module prints the number of variables, levels or times of the input dataset.

Operators
npar Number of parameters
Prints the number of parameters (variables).
nlevel Number of levels
Prints the number of levels for each variable.
nyear Number of years
Prints the number of different years.
nmon Number of months
Prints the number of different combinations of years and months.
ndate Number of dates
Prints the number of different dates.
ntime Number of timesteps
Prints the number of timesteps.
Example

To print the number of parameters (variables) in a dataset use:

cdo npar ifile

To print the number of months in a dataset use:

cdo nmon ifile
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2.1.5. SHOWINFO - Show variables, levels or times
Synopsis

<operator> ifile

Description

This module prints the format, variables, levels or times of the input dataset.

Operators
showformat Show file format
Prints the file format of the input dataset.
showcode Show code numbers
Prints the code number of all variables.
showname Show variable names
Prints the name of all variables.
showstdname Show standard names
Prints the standard name of all variables.
showlevel Show levels
Prints all levels for each variable.
showltype Show GRIB level types
Prints the GRIB level type for all z-axes.
showyear Show years
Prints all years.
showmon Show months
Prints all months.
showdate Show date information
Prints date information of all timesteps (format YYYY-MM-DD).
showtime Show time information
Prints time information of all timesteps (format hh:mm:ss).
showtimestamp Show timestamp
Prints timestamp of all timesteps (format YYYY-MM-DDThh:mm:ss).
Example

To print the code number of all variables in a dataset use:

cdo showcode ifile

This is an example result of a dataset with three variables:

129 130 139

To print all months in a dataset use:

cdo showmon ifile

This is an examples result of a dataset with an annual cycle:

123456789 10 11 12
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2.1.6. FILEDES - Dataset description
Synopsis
<operator> ifile

Description

This module prints the description of the parameters, the grids, the z-axis or the vertical coordinate

table.
Operators
pardes Parameter description
Prints a table with a description of all variables. For each variable the operator prints
one line listing the code, name, description and units.
griddes Grid description
Prints the description of all grids.
zaxisdes Z-axis description
Prints the description of all z-axes.
vct Vertical coordinate table
Prints the vertical coordinate table.
Example

Assume all variables of the dataset are on a Gausssian N16 grid. To print the grid description of this
dataset use:

cdo griddes ifile
Result:

gridtype gaussian

gridsize 2048

xname lon

xlongname longitude

xunits degrees_east

yname lat

ylongname latitude

yunits degrees_north

xsize 64

ysize 32

xfirst 0

xinc 5.625

yvals 85.76058 80.26877 74.74454 69.21297 63.67863 58.1429 52.6065
47.06964 41.53246 35.99507 30.4575 24.91992 19.38223 13.84448
8.306702 2.768903 —2.768903 —8.306702 —13.84448 —19.38223
—24.91992 —-30.4575 —35.99507 —41.53246 —47.06964 —52.6065
—58.1429 —-63.67863 —69.21297 —74.74454 —80.26877 —85.76058
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File operations

2.2. File operations

This section contains modules to perform operations on files.

Here is a short overview of all operators in this section:

copy Copy datasets

cat Concatenate datasets

replace Replace variables

duplicate Duplicates a dataset
mergegrid Merge grid

merge Merge datasets with different fields
mergetime Merge datasets sorted by date and time
splitcode Split code numbers
splitparam Split parammeter identifiers
splitname Split variable names
splitlevel Split levels

splitgrid Split grids

splitzaxis Split z-axes

splittabnum Split parameter table numbers
splithour Split hours

splitday Split days

splitseas Split seasons

splityear Split years

splitmon Split months

splitsel Split time selection

distgrid Distribute horizontal grid
collgrid Collect horizontal grid
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2.2.1. COPY - Copy datasets
Synopsis

<operator> 1ifiles ofile

Description

This module contains operators to copy or concatenate datasets. ifiles is an arbitrary number
of input files. All input files need to have the same structure with the same variables on different
timesteps.

Operators

copy Copy datasets
Copies all input datasets to ofile.

cat Concatenate datasets

Concatenates all input datasets and appends the result to the end of ofile. If ofile does
not exist it will be created.

Example

To change the format of a dataset to netCDF use:

cdo -f nc copy ifile ofile.nc

Add the option -1’ to create a relative time axis, as is required for proper recognition by GrADS or
Ferret:

cdo -r -f nc copy ifile ofile.nc

To concatenate 3 datasets with different timesteps of the same variables use:

cdo copy ifilel ifile2 ifile3 ofile

If the output dataset already exists and you wish to extend it with more timesteps use:

cdo cat ifilel ifile2 ifile3 ofile
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2.2.2. REPLACE - Replace variables
Synopsis

replace ifilel ifile2 ofile

Description

The replace operator replaces variables in ifilel by variables from ifile2 and write the result to
ofile. Both input datasets need to have the same number of timesteps.

Example

Assume the first input dataset ifilel has three variables with the names geosp, t and tslm1 and the
second input dataset ifile2 has only the variable tslm1. To replace the variable tslm1 in ifilel by
tslm1 from ifile2 use:

cdo replace ifilel ifile2 ofile

2.2.3. DUPLICATE - Duplicates a dataset
Synopsis

duplicate[,ndup] ifile ofile

Description

This operator duplicates the contents of ifile and writes the result to ofile. The optional parameter
sets the number of duplicates, the default is 1.

Parameter

ndup INTEGER Number of duplicates, default is 1.

2.2.4. MERGEGRID - Merge grid
Synopsis

mergegrid ifilel ifile2 ofile

Description

Merges grid points of all variables from ifile2 to ifilel and write the result to ofile. Only the
non missing values of ifile2 will be used. The horizontal grid of ifile2 should be smaller or equal
to the grid of ifilel and the resolution must be the same. Only rectilinear grids are supported.
Both input files need to have the same variables and the same number of timesteps.
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2.2.5. MERGE - Merge datasets

Synopsis

<operator> 1ifiles ofile

Description

This module reads datasets from several input files, merges them and writes the resulting dataset to

ofile.

Operators

merge

mergetime

Environment

SKIP_SAME_TIME

Example

Merge datasets with different fields

Merges time series of different fields from several input datasets. The number of
fields per timestep written to ofile is the sum of the field numbers per timestep in
all input datasets. The time series on all input datasets are required to have different
fields and the same number of timesteps. The fields in each different input file either
have to be different variables or different levels of the same variable. A mixture of
different variables on different levels in different input files is not allowed.

Merge datasets sorted by date and time

Merges all timesteps of all input files sorted by date and time. All input files need
to have the same structure with the same variables on different timesteps. After this
operation every input timestep is in ofile and all timesteps are sorted by date and
time.

If set to 1, skips all timesteps with a double entry of the same timestamp.

Assume three datasets with the same number of timesteps and different variables in each dataset. To
merge these datasets to a new dataset use:

cdo merge ifilel ifile2 ifile3 ofile

Assume you split a 6 hourly dataset with splithour. This produces four datasets, one for each hour.
The following command merges them together:

cdo mergetime ifilel ifile2 ifile3 ifile4 ofile
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2.2.6. SPLIT - Split a dataset
Synopsis

<operator>[,swap] ifile obase

Description

This module splits ifile into pieces. The output files will be named <obase><xxx><suffix>
where suffix is the filename extension derived from the file format. xxx and the contents of the
output files depends on the chosen operator.

Operators
splitcode Split code numbers
Splits a dataset into pieces, one for each different code number. xxx will have three
digits with the code number.
splitparam Split parammeter identifiers
Splits a dataset into pieces, one for each different parammeter identifier. xxx will
be a string with the parammeter identifier.
splitname Split variable names
Splits a dataset into pieces, one for each variable name. xxx will be a string with
the variable name.
splitlevel Split levels
Splits a dataset into pieces, one for each different level. xxx will have six digits
with the level.
splitgrid Split grids
Splits a dataset into pieces, one for each different grid. xxx will have two digits
with the grid number.
splitzaxis Split z-axes
Splits a dataset into pieces, one for each different z-axis. xxx will have two digits
with the z-axis number.
splittabnum Split parameter table numbers
Splits a dataset into pieces, one for each GRIB1 parameter table number. xxx will
have three digits with the GRIB1 parameter table number.
Parameter
swap STRING Swap the position of obase and xxx in the output filename
Environment
CDO_FILE_SUFFIX Set the default file suffix. This suffix will be added to the output file names

instead of the filename extension derived from the file format. Set this variable
to NULL to disable the adding of a file suffix.
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Example

Assume an input GRIB1 dataset with three variables, e.g. code number 129, 130 and 139. To split
this dataset into three pieces, one for each code number use:

cdo splitcode ifile code

Result of ’dir codex’:

codel29.grb codel30.grb codel39.grb
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2.2.7. SPLITTIME - Split timesteps of a dataset
Synopsis

<operator> 1ifile obase

splitmon/,format] ifile obase

Description
This module splits ifile into timesteps pieces. The output files will be named

<obase><xxx><suffix> where suffix is the filename extension derived from the file format.
xxx and the contents of the output files depends on the chosen operator.

Operators

splithour Split hours
Splits a file into pieces, one for each different hour. xxx will have two digits with the

hour.

splitday Split days
Splits a file into pieces, one for each different day. xxx will have two digits with the
day.

splitseas Split seasons

Splits a file into pieces, one for each different season. xxx will have three characters
with the season.

splityear Split years
Splits a file into pieces, one for each different year. xxx will have four digits with the
year.

splitmon Split months
Splits a file into pieces, one for each different month. xxx will have two digits with the

month.
Parameter
format STRING C-style format for strftime() (e.g. %B for the full month name)
Environment
CDO_FILE_SUFFIX Set the default file suffix. This suffix will be added to the output file names
instead of the filename extension derived from the file format. Set this variable
to NULL to disable the adding of a file suffix.
Example

Assume the input GRIB1 dataset has timesteps from January to December. To split each month with
all variables into one separate file use:

cdo splitmon ifile mon

Result of ’dir monx*’:

mon01.grb mon02.grb mon03.grb mon04.grb mon0O5.grb mon06.grb
mon07.grb mon08.grb mon09.grb monl0.grb monll.grb monl2.grb
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2.2.8. SPLITSEL - Split selected timesteps

Synopsis

splitsel,nsets[,noffset[,nskip]] ifile obase

Description

This operator splits ifile into pieces, one for each adjacent sequence t_1,....,¢t_n of timesteps of
the same selected time range. The output files will be named <obase><nnnnnn><suffix> where
nnnnnn is the sequence number and suffix is the filename extension derived from the file format.

Parameter
nsets INTEGER
noffset INTEGER
nskip INTEGER
Environment

CDO_FILE_SUFFIX

Number of input timesteps for each output file
Number of input timesteps skipped before the first timestep range (optional)

Number of input timesteps skipped between timestep ranges (optional)

Set the default file suffix. This suffix will be added to the output file names
instead of the filename extension derived from the file format. Set this variable
to NULL to disable the adding of a file suffix.
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2.2.9. DISTGRID - Distribute horizontal grid
Synopsis

distgrid,nx[,ny] ifile obase

Description

This operator distributes a dataset into smaller pieces. Each output file contains a different region of
the horizontal source grid. A target grid region contains a regular longitude/latitude box of the source
grid. Only rectilinear source grids are supported by this operator. The number of different regions can
be specified with the parameter nz and ny. The output files will be named <obase><xxx><suffix>
where suffix is the filename extension derived from the file format. xxx will have five digits with the
number of the target region.

Parameter

nx INTEGER Number of regions in x direction

ny  INTEGER Number of regions in y direction [default: 1]

Note

This operator needs to open all output files simultaneously. The maximum number of open files
depents on the operating system!

Example

Distribute a file into 6 smaller files, each output file receives one half of x and a third of y of the
source grid:

cdo distgrid,2,3 ifile.nc obase

Below is a schematic illustration of this example:

-20 20 20 60
-20 20 60 45 : 45
45 ‘ 45 Pt ~
- L]
"5
15
15 15
-15 T -15
= -15
Nt ||
-45
-20 20 -45

-20 20 20 60
On the left side is the data of the input file and on the right side is the data of the six output files.
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2.2.10. COLLGRID - Collect horizontal grid
Synopsis

collgrid[,names] ifiles ofile

Description

This operator collects the data of the input files to one output file. All input files need to have the
same variables and the same number of timesteps on a different horizonal grid region. A source region
must be a rectilinear longitude/latitude grid box.

Parameter

names  STRING Comma separated list of variable names [default: all variables]

Note

This operator needs to open all input files simultaneously. The maximum number of open files depents
on the operating system!

Example

Collect the horizonal grid of 6 input files. Each input file contains a lon/lat region of the target grid:

cdo collgrid ifile[1-6] ofile

Below is a schematic illustration of this example:
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On the left side is the data of the six input files and on the right side is the collected data of the
output file.
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2.3. Selection

This section contains modules to select time steps, fields or a part of a field from a dataset.

Here is a short overview of all operators in this section:

select Select fields

delete Delete fields

selparam Select parameters by identifier
delparam Delete parameters by identifier
selcode Select parameters by code number
delcode Delete parameters by code number
selname Select parameters by name
delname Delete parameters by name
selstdname Select parameters by standard name
sellevel Select levels

sellevidx Select levels by index

selgrid Select grids

selzaxis Select z-axes

selltype Select GRIB level types
seltabnum Select parameter table numbers
seltimestep Select timesteps

seltime Select times

selhour Select hours

selday Select days

selmon Select months

selyear Select years

selseas Select seasons

seldate Select dates

selsmon Select single month

sellonlatbox Select a longitude/latitude box
selindexbox Select an index box
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2.3.1. SELECT - Select fields
Synopsis

<operator>,params ifiles ofile

Description

This module selects some fields from ifiles and writes them to ofile. ifiles is an arbitrary number
of input files. All input files need to have the same structure with the same variables on different
timesteps. The fields selected depends on the chosen parameters. Parameter is a comma separated
list of key-value pairs.

Operators

select Select fields
Selects all fields with parameters in a user given list.

delete Delete fields
Deletes all fields with parameters in a user given list.

Parameter
name STRING Comma separated list of variable names.
param STRING Comma separated list of parameter identifiers.
code INTEGER Comma separated list of code numbers.
Itype INTEGER Comma separated list of GRIB level types.
levidx INTEGER Comma separated list of index of levels.
level FLOAT Comma separated list of vertical levels.
minute INTEGER Comma separated list of minutes.
hour INTEGER Comma separated list of hours.
day INTEGER Comma separated list of days.
month INTEGER Comma separated list of months.
year INTEGER Comma separated list of years.
timestep INTEGER Comma separated list of timesteps. Negative values selects

timesteps from the end (netCDF only).
timestep_of_year INTEGER Comma separated list of timesteps of year.

Example

Assume you have 3 inputfiles. Each inputfile contains the same variables for a different time period.
To select the variable T,U and V on the levels 200,500 and 850 from all 3 input files, use:

cdo select,name=T,U,V,1level=200,500,850 ifilel ifile2 ifile3 ofile
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2.3.2. SELVAR - Select fields

Synopsis

<operator >,params ifile ofile

selcode,codes ifile ofile

delcode,codes ifile ofile

selname,names ifile ofile

delname,names ifile ofile

selstdname,stdnames ifile ofile

sellevel,levels ifile ofile

sellevidx,levidx ifile ofile

selgrid,grids ifile ofile

selzaxis,zaxes ifile ofile

selltype,ltypes ifile ofile

seltabnum,tabnums ifile ofile

Description

This module selects some fields from ifile and writes them to ofile. The fields selected depends
on the chosen operator and the parameters.

Operators

selparam
delparam
selcode
delcode
selname
delname
selstdname
sellevel
sellevidx

selgrid

Select parameters by identifier

Selects all fields with parameter identifiers in a user given list.

Delete parameters by identifier

Deletes all fields with parameter identifiers in a user given list.

Select parameters by code number
Selects all fields with code numbers in a user given list.

Delete parameters by code number
Deletes all fields with code numbers in a user given list.

Select parameters by name
Selects all fields with parameter names in a user given list.

Delete parameters by name
Deletes all fields with parameter names in a user given list.

Select parameters by standard name
Selects all fields with standard names in a user given list.

Select levels
Selects all fields with levels in a user given list.

Select levels by index
Selects all fields with index of levels in a user given list.

Select grids
Selects all fields with grids in a user given list.
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selzaxis Select z-axes
Selects all fields with z-axes in a user given list.
selltype Select GRIB level types
Selects all fields with GRIB level type in a user given list.
seltabnum Select parameter table numbers
Selects all fields with parameter table numbers in a user given list.
Parameter
params INTEGER Comma separated list of parameter identifiers
codes INTEGER Comma separated list of code numbers
names STRING Comma separated list of variable names
stdnames STRING Comma separated list of standard names
levels FLOAT Comma separated list of vertical levels
levidx INTEGER Comma separated list of index of levels
Itypes INTEGER Comma separated list of GRIB level types
grids STRING Comma separated list of grid names or numbers
zaxes STRING Comma separated list of z-axis names or numbers
tabnums INTEGER Comma separated list of parameter table numbers
Example

Assume an input dataset has three variables with the code numbers 129, 130 and 139. To select the
variables with the code number 129 and 139 use:

cdo selcode, 129,139 ifile ofile

You can also select the code number 129 and 139 by deleting the code number 130 with:

cdo delcode,130 ifile ofile
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2.3.3. SELTIME - Select timesteps
Synopsis

seltimestep,timesteps ifile ofile
seltime,times ifile ofile
selhour,hours ifile ofile
selday,days ifile ofile
selmon,months ifile ofile
selyear,years ifile ofile
selseas,seasons ifile ofile
seldate,datel[,date2] ifile ofile

selsmon,month[,nts1[,nts2]] ifile ofile

Description

This module selects user specified timesteps from ifile and writes them to ofile. The timesteps
selected depends on the chosen operator and the parameters.

Operators
seltimestep Select timesteps
Selects all timesteps with a timestep in a user given list.
seltime Select times
Selects all timesteps with a time in a user given list.
selhour Select hours
Selects all timesteps with a hour in a user given list.
selday Select days
Selects all timesteps with a day in a user given list.
selmon Select months
Selects all timesteps with a month in a user given list.
selyear Select years
Selects all timesteps with a year in a user given list.
selseas Select seasons
Selects all timesteps with a month of a season in a user given list.
seldate Select dates
Selects all timesteps with a date in a user given range.
selsmon Select single month
Selects a month and optional an arbitrary number of timesteps before and after this
month.
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Parameter
timesteps INTEGER Comma separated list of timesteps. Negative values selects timesteps from
the end (netCDF only).
times STRING Comma separated list of times (format hh:mm:ss).
hours INTEGER Comma separated list of hours.
days INTEGER Comma separated list of days.
months INTEGER Comma separated list of months.
years INTEGER Comma separated list of years.
seasons STRING Comma separated list of seasons (DJF, MAM, JJA, SON).
datel STRING Start date (format YYYY-MM-DDThh:mm:ss).
date2 STRING End date (format YYYY-MM-DDThh:mm:ss) [default: datel].
ntsl INTEGER Number of timesteps before the selected month [default: 0].
nts2 INTEGER Number of timesteps after the selected month [default: ntsl].
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2.3.4. SELBOX - Select a box of a field

Synopsis

sellonlatbox,lonl,lon2,latl,lat2 ifile ofile

selindexbox,idx1,idx2,idy1,idy2 ifile ofile

Description

Selects a box of the rectangularly understood field. All input fields need to have the same horizontal

grid.
Operators
sellonlatbox
selindexbox
Parameter
lonl FLOAT
lon2 FLOAT
lat1 FLOAT
lat2 FLOAT
idx1 INTEGER
idx2  INTEGER
idy1 INTEGER
idy2  INTEGER
Example

Select a longitude/latitude box

Selects a regular longitude/latitude box. The user has to give the longitudes and
latitudes of the edges of the box. Considered are only those grid cells with the grid
center inside the lon/lat box.

Select an index box
Selects an index box. The user has to give the indexes of the edges of the box. The
index of the left edge may be greater then that of the right edge.

Western longitude

Eastern longitude

Southern or northern latitude
Northern or southern latitude
Index of first longitude

Index of last longitude

Index of first latitude

Index of last latitude

To select the region with the longitudes from 120E to 90W and latitudes from 20N to 20S from all
input fields use:

cdo sellonlatbox,120,-90,20,-20 ifile ofile

If the input dataset has fields on a Gaussian N16 grid, the same box can be selected with selindexbox

by:

cdo selindexbox,23,48,13,20 ifile ofile
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2.4. Conditional selection

This section contains modules to conditional select field elements. The fields in the first input file are
handled as a mask. A value not equal to zero is treated as "true”, zero is treated as ”false”.

Here is a short overview of all operators in this section:

ifthen
ifnotthen

ifthenelse

ifthenc
ifnotthenc

If then
If not then

If then else

If then constant
If not then constant
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2.4.1. COND - Conditional select one field
Synopsis

<operator> ifilel ifile2 ofile

Description

This module selects field elements from ifile2 with respect to ifilel and writes them to ofile.
The fields in ifilel are handled as a mask. A value not equal to zero is treated as "true”, zero is
treated as "false”. The number of fields in ifilel has either to be the same as in ifile2 or the same
as in one timestep of ifile2 or only one. The fields in ofile inherit the meta data from ifile2.

Operators
ifthen If then
ot z) = { io(t,x) if 41(t,]x) #0 A i1([t,]x) # miss
T miss  if i1([t,]x) =0 V i1([t,]z) = miss
ifnotthen If not then
o(t,z) = { io(t,x) if 41([t,]x) =0 A i1([t,]x) # miss
o miss  if 41([¢,]z) Z0 Vv i1 ([t,]x) = miss

Example

To select all field elements of ifile2 if the corresponding field element of ifilel is greater than 0
use:

cdo ifthen ifilel ifile2 ofile

2.4.2. COND2 - Conditional select two fields
Synopsis

ifthenelse ifilel ifile2 ifile3 ofile

Description

This operator selects field elements from ifile2 or ifile3 with respect to ifilel and writes them
to ofile. The fields in ifilel are handled as a mask. A value not equal to zero is treated as "true”,
zero is treated as ”false”. The number of fields in ifilel has either to be the same as in ifile2
or the same as in one timestep of ifile2 or only one. ifile2 and ifile3 need to have the same
number of fields. The fields in ofile inherit the meta data from ifile2.

io(t,x) if 41([t,]x) #0 A i1([t,]z) # miss
o(t,xz) =< is(t,x) if i1([t,)z) =0 A i1([t,]z) # miss
miss  if 41([t,]z) = miss

Example

To select all field elements of ifile2 if the corresponding field element of ifilel is greater than O
and from ifile3 otherwise use:

cdo ifthenelse ifilel ifile2 ifile3 ofile
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2.4.3. CON