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By default NCO’s multi-file operators copy the global metadata from the first input file into output-file. In order to compare # the two, we can regrid MODIS data to comform to CMIP5. One drawback to this method is that the history attribute (see History Attribute) retains the filename list of the symbolic links, rather than the data files themselves.
From 2004-2007, NSF funded a project to improve Distributed Data Reduction & Analysis (DDRA) by evolving NCO parallelism (OpenMP, MPI) and Server-Side DDRA (SSDDRA) implemented through extensions to OPeNDAP and netCDF4. With this normalization option, ncwa can integrate variables. By default ncclimo analyzes the
“timeSeriesStatsMonthly” analysis member output (tell us if you want options for other analysis members). Option ‘-I’ overrides this default behavior and causes ncwa not to weight or mask coordinate variables 83. See Statistics vs. This bug (fixed in 4.3.3 in February, 2015) corrupts values or renamed netCDF4 coordinate variables (i.e., variables
with underlying dimensions of the same name) and other (non-coordinate) variables that include an underlying dimension that was renamed. global@greetings=push("hello"," world !!"); global@greek={"alpha"s,"beta"s,"gamma"s}; // Append an NC_STRING push(&@greek,"delta"s); // Pushing an NC_CHAR to a NC_STRING attribute is allowed, it is
converted to an an NC_CHAR @e="epsilon"; push(&@greek,@e); push(&@greek,"zeta"); // Pushing a single NC STRING to an NC_CHAR is not allowed @h="hello"; push(&@h," again"s); // BAD PUSH If the attribute name contains non-regular characters use ID quoting: See see ID Quoting. We are not yet sure what advantages or features h4tonccf
has that are not in NCO, though we suspect both methods have their own advantages. This regridding is virtually free, because it is performed on idle nodes/cores after monthly climatologies have been computed and while seasonal climatologies are being computed. These files also have symbolic links to their AMWG filenames. Value(s) specified in
att val will be stored as netCDF intrinsic type NC_STRING. ncflint (see ncflint netCDF File Interpolator) does file addition, subtraction, multiplication and interpolation. In Stage 1, NCO ingests Stage 0 monthly means (raw EAM-SE output), converts SP input to DP, performs the average across all years, then converts the answer from DP to SP for
storage on-disk as the climatological monthly mean. Finally, in February 2014, we learned that the HDF group has a project called H4CF (described here) whose goal is to make HDF4 files accessible to CF tools and conventions. // Swap dimensions about and reorder along lon lat 2D rrg new=lat 2D rrg.permute($lon,$lat).reverse($lon);

lat 2D rrg new=0,90,-30,30,-30,30,-90,0 Type Conversion Methods and Functions These methods allow ncap2 to convert variables and attributes to the different netCDF types. * Also permit ', '@', '(, or ')' in names for chemists currently making * use of these characters, but don't document until ncgen and ncdump can * also handle these characters
in names. Assuming ?? lat[1]=-90 lev[2]=100 lon[1]=180 three dmn var[21]=2 lat[1]=-90 lev[2]=100 lon[2]=90 three dmn var[22]=1 lat[1]=-90 lev[2]=100 lon[3]=0 three dmn var[23]=0 Creating a record dimension named, e.g., time, in a file which has no existing record dimension is simple with ncecat: ncecat -O -u time in.nc out.nc # Create
degenerate record dimension named "time" Now consider a file with all dimensions, including time, fixed (non-record). To prevent arithmetic from treating these values as normal, designate this value as the FillValue attribute: ncatted -a FillValue,,0,d,-9.99999979021476795361e+33 in.nc ncatted -t -a _FillValue,,0,d,-9.99999979021476795361e+33
in.nc ncatted -t -a _FillValue,,0,d,-9.99999979021476795361e+33 \ -a FillValue,,0,f,1.0e36 -a FillValue,,0,i,-999 in.nc The first example adds the attribute to all variables. ncremap can also generate and utilize mapfiles created by TempestRemap, . Each extracted variable must be constant in size and rank across all input-files. ncatted -a
_Fillvalue,,o0,f,NaN in.nc Then change the missing value from the IEEE NaN value to a normal IEEE number, like 1.0e36 (or to whatever the original missing value was). Serial mode means that climos are performed serially, while regridding still employs OpenMP threading (up to 16 cores) on platforms that support it. This script changes the MODIS
coordinates to follow the CMIP5 convention. This option may be specified more than once. To do this, include all the variable’s dimensions in the dimension re-order list in reversed order. Global mean timeseries ncwa -w area -a lat,lon \ sresalb ukmo hadcm3 runl 200001 209912.nc \ sresalb ukmo hadcm3 runl 200001 209912 xy.nc B. ??.nc
8506 8906.nc ncra -y max -d time,6.,54. We have accordingly replaced all Fortran subroutines with C functions. NCO version 4.0.4 (September, 2010) completed support for netCDF4 chunking in the remaining operators. -R rgr _opt (rgr_opt, regrid options) Specifies a string of options to pass-through unaltered to ncks. The data/*.nco distribution files
(especially bin_cnt.nco, psd_wrf.nco, and rgr.nco) contain in-depth examples of ncap2 solutions to complex problems. Ensemble members would be leaf groups with names like /ecmwf/01, /ecmw{/02 etc. d Double. It is most useful when one needs to apply a set of operations on a list of variables. If end is omitted, it defaults to dimension size minus one.
The mask val argument to M’ (or ‘--mask-value’, or ‘--msk val’) is the right hand side of the mask condition. NCO supports UDUnits so that we can use readable dates as time dimension (see UDUnits Support). Instead, NCO copies these fields directly from the first input file. Not-packed variables are copied directly without loss of precision 76.
Example: units As of NCO 4.5.1 (July, 2015), ncatted accepts regular expressions (see Subsetting Files) for attribute names (it has “always” accepted regular expressions for variable names). Compute the change in the monthly averages from 1985 to 1986: ncbo 86 0112.nc 85 0112.nc 86m85 0112.nc ncdiff 86 0112.nc 85 0112.nc 86m85 0112.nc
ncbo --op _typ=sub 86 0112.nc 85 0112.nc 86m85 0112.nc ncbo --op typ="'-'86 0112.nc 85 0112.nc 86m85 0112.nc These commands are all different ways of expressing the same thing. Hyperslab your dataset to isolate the appropriate latitude/longitudes. -L (--dfl lvl, --dfl, --deflate) Activate deflation (i.e., lossless compress, see Deflation) with the -L
dfl 1vl short option (or with the same argument to the ‘--dfl Ivl’ or ‘--deflate’ long options). Its name is, by default, “record”. As of this writing (February, 2018), this bug is still present in netCDF4 version 4.6.0.1-development. Stay up-to date with IEO News Students can download the IEO answer key 2021 level 1 by clicking on the links to be provided
below. NB: This is an expensive function since all values must be examined. This behavior would appeal to those who use ncflint to estimate data using the closest available data. If you have strong opinions on this matter, let us know, since we are willing to implement the other approaches as options if there is enough interest. They indicate that

old att nm should only be renamed where it occurs as a global (i.e., root group) metadata attribute (for global), or (for group) as any group attribute, and not where it occurs as a variable attribute. The specified hyperslab is: the fifth value in dimension time; the half-open range lat > 0. The min and max values depend uoon the chosen rng algorthm.
The mode argument in the function prototype controls the convergence of the algorithm. function ncdmnlst { ncks --cdl -m ${1} |cut-d :'-f1 | cut-d '="-s-f 1 ; } # ncvardmnlst $var nm $fl nm : What dimensions are in a variable? See Concatenators ncrcat and ncecat for a detailed example. Since NCO can process hierarchical datasets, i.e., datasets
stored with netCDF4 groups, we present sample scripts illustrating group-based processing as well. Some environments, however, hijack stdin for their purposes and thereby confuse ncclimo into expecting a list argument. The third command only packs unpacked variables in the input file. Second, ncra never weights coordinate variables (e.g., time)
regardless of the weighting performed on non-coordinate variables. Note that the NUL character \O which terminates C language strings is assumed and need not be explicitly specified. With these options, ncwa can compute sophisticated averages (and integrals) from the command line. If this causes problems then reduce (with ‘-t thr nbr’) the
number of threads. These contain copyright restrictions which limit their redistribution, but they are freely available in preprint form from the NCO. The old and new names of the dimension are specified with ‘-d’ (or --dmn’, ‘--dimension’) by the associated old name and new name values. The out.nc from the second version is guaranteed to contain
only two variables time and pressure. The covariance tells us how much of the correlation of two signals arises from the signal fluctuations versus the mean signals. Since no extraction list is explicitly specified (with ‘-v’), the default is to extract all variables. ncap2 neither accepts nor understands the -x switch. In interactive environments, ncclimo
and ncremap can automatically (i.e., without any switch) detect whether input is provided via stdin. ## ## Input files: ## /modis/mcd43c3/cesm-grid/MCD43C3.2000049.regrid.nc ## ## Output files: ## /modis/mcd43c3/cesm-grid/MCD43C3.2000049.regrid.nc ## ## Online: ## ## Execute this script: bash pmt crd.sh

#4# Permute coordinates ## - Inverse lat from (90,-90) to (-90,90) ## - Permute lon from (-180,180) to (0,360) for fn in $(1s MCD43C3.*.nc ); do # Loop over files sfx=$(
echo ${fn} | cut-d '.' -f 1-3 ) # Part of file names echo ${sfx} ## Lat ncpdq -O -a -lat ${fn} ${fn} # Inverse latitude (NB: there is '-' before 'lat') ## Lon ncks -O --msa -d lon,0.0,180.0 -d lon,-180.0,-1.25 ${fn} ${fn} ## Add new longitude coordinates ncap2 -O -s 'lon=array(0.0,1.25,$lon)' ${fn} ${fn} done This chapter illustrates how to use NCO to
process and analyze the results of a CCSM climate simulation. The type of exprl is converted as necessary to the disk type. Copy/append metadata (not data) from variables in one file to variables in a second file. Set all elements of the last record to zero: Set first element of each lon element to 1.0: One may hyperslab on both sides of an assign.
Alternatively, in timeseries reshaping (aka “splitter”) mode, ncclimo will subset and temporally split the input raw data timeseries into per-variable files spanning the entire period. For example, ncdivide is a pseudonym for ncbo --op_typ='/'. New-method: specify weight variable in each input file nces -O ~/1.nc ~/2.nc ~/2.nc ~/out.nc # Clumsy, limited
to integer weights nces -O -w 1,2 ~/1.nc ~/2.nc ~/out.nc # Flexible, works for any weight nces -O -w var ~/1.nc ~/2.nc ~/out.nc # Flexible, works for any weight # All three methods produce same answer: var=(1*1+2%2)/3=5/3=1.67 ncks ~/out.nc SYNTAX ncflint [-3] [-4] [-5] [-6] [-7] [-A] [-C] [-c] [--cnk byt sz byt] [--cnk csh sz byt] [--cnk dmn

nm,sz lmn] [--cnk map map] [--cnk min sz _byt] [--cnk plc plc] [--cnk scl sz Imn] [-D dbg] [-d dim,[min][,[max][,[stride]]] [--fl fmt fl fmt] [-F] [--fix rec_crd] [-G gpe_dsc] [-g grpl,...]] [--glb ...] [-h] [--hdr_pad nbr] [--hpss] [-i var,val3] [-L dfl 1vl] [-] path] [-N] [--no_cll msr] [--no_frm trm] [--no_tmp fI] [-O] [-o file 3] [-p path] [--ppc ...] [-R] [-r] [--ram_all] [-t
thr nbr] [--unn] [-v var][,...]1] [-w wgt1[,wgt2]] [-X ...] [-x] file 1 file 2 [file 3] DESCRIPTION ncflint creates an output file that is a linear combination of the input files. Do not contact project members via personal e-mail unless your request comes with money or you have damaging information about our personal lives. Prior to calculations all arguments
are converted to type NC _DOUBLE. If unset it defaults to the value GSL. PREC DOUBLE. When a name conflict occurs, a global attribute from input-file will overwrite the corresponding global attribute from output-file. The dimension list is a whitespace-free, comma separated list of dimension names, optionally prefixed by negative signs, that follows
the ‘-a’ (or long options ‘--arrange’, ‘--permute’, ‘--re-order’, or ‘--rdr’) switch. Second, the variables in out.nc will be defined in alphabetical order. Detailed instructions about how to download the newest version, and how to complie source code, as well as a FAQ and descriptions of Known Problems etc. Broadcasting a variable means creating data in
non-existing dimensions by copying data in existing dimensions. export NCO PATH=":/home/henryb/bin/:/usr/local/scripts:/opt/SOURCES/nco/data:" In ncap2 there are multiple ways to sort data. This means, for example, that, ‘-w 0.25,0.75’ is equivalent to ‘-w 2.0,6.0’ since both are equal when normalized. Subsequent characters must be
alphanumeric or underscore, e.g., al, 23, hell is 666. The command ncap2 receives from the shell is uavg=u.avg(). Setup The number algorithm is set by the environment variable GSL. RNG TYPE. Knowing when to use ncwa -a time rather than the default ncra for time-averaging takes, well, time. Concatenation, for a description of the distinctions
between the various statistics tools and concatenators. As of NCO version 4.9.4, released in July, 2020, nces accepts user-specified weights with the ‘-w’ (or long-option equivalent ‘--wgt’, ‘--wgt _var’, or ‘--weight’) switch. Mask flag and sort map are same size as variable of interest */ *msk flg=var in; *srt map=var in; /* In this example we mask for all
values evenly divisible by 3 This is the key, problem-specific portion of the template Replace this where() condition by that for your problem Mask variable is Boolean: 1=Meets condition, 0=Fails condition */ where(var in % 3 == 0) msk flg=1; elsewhere msk flg=0; // print("msk flg = ");print(msk flg); // For debugging... Since then autotools, bug-
squashing, CDL, chunking, documentation, anchoring, recursion, GPE, packing, regridding, CDL/XML backends, compression, NCO library redesign, ncap2 features, ncbo, ncpdq, SMP threading and MPI parallelization, netCDF4 integration, external funding, project management, science research, releases. So NCO can read HDF4 files, perform
manipulations and calculations, and then it must write the results in netCDF format. The output is in degrees. The ncra executable behaves slightly differently based on its invocation name (i.e., ‘argv[0]’), which can be nces, ncra, or ncrcat. This bug causes ncrename to create corrupted output files when attempting to rename two or more dimensions
simultaneously. The documentation for NCO is called the NCO User Guide. Here is an extended example of how to use ncap2 features to hyperslab an irregular region based on the values of a variable not a coordinate. Thus, ‘-I’ specifies simple arithmetic averages for the coordinate variables. Thus the spatial mean files will be in the same location
and have the same name as the native grid timeseries would have been and had, respectively. A limitation of this permute (unlike ncpdq) is that the record dimension cannot be re-assigned. The final size of the attribute is then returned. For many years, ncdiff was the main binary file operator. # Produce only monthly climos ncclimo --
seasons=mam,jja,son,djf ... This was a design decision based on the relative speed of Fortran-based object code vs. As mentioned above, all occurrences of the attribute of a given name will be renamed unless the ‘.” form is used, with one exception. The Index is presents multiple keyword entries for the same subject. If conformance is not possible
then an error message will be emitted and script execution will cease. Restrict the dimensions of these variables to a hyperslab. The vertical integral of lev, weighted by lev_wgt, is the dot product of lev and lev_wgt. Using this switch in any other context (e.g., interactive shells) is optional. Consider a point where the value in one input file, say vall,
equals the missing value mss val 1 and, at the same point, the corresponding value in the other input file val2 is not misssing (i.e., does not equal mss val 2). Rather, the ‘-v’ switch takes no arguments and indicates that ncap2 should output only user-defined variables. 23.000000 % ncks --trd -s '%+16.10f' -C -v three_dmn var in.nc +0.0000000000
+1.0000000000 ... The final stage (demotion) of this default behavior quantizes the mantissa of the values and prevents, e.g., retaining the statisitical means of Boolean (0 or 1-valued) input data as floating point data. Flat files example #!/bin/bash #============================================================ #
After cmb fl.sh # Example: Monthly cycle of each model in Greenland # # Input files: # /data/cmip5/snc_LImon bcc-csm1-1_ historical rlilpl 185001-200512.nc # # Output files: # /data/cmip5/snc/snc_LImon_all-mdl historical all-nsm GN mthly-anm.nc # # Online: # # Execute this script: bash mcc.sh

# Parameters drc_in=''home/wenshanw/data/cmip5/' # Directory of input files drc_out='/home/wenshanw/data/cmip5/output/' # Directory of output files var=( 'snc' 'snd' ) # Variables rlm='LImon' # Realm
xpt=( 'historical' ) # Experiment ( could be more ) fld out=( 'snc/' 'snd/' ) # Folders of output files # for var id in {0..1}; do # Loop over two variables # names of all models # (Is [get file names]; cut [get the part for model names]; # sort; uniq [remove duplicates]; awk [print]) mdl set=$( Is
${drc_in}${var[var id]} ${rlm} * ${xpt[0]} *.nc|\cut-d' '-f3 | sort| uniq-c | awk '{print $2}') for mdl in ${mdl set}; do ## Loop over models # Average all the ensemble members of each model ncea -O -4 -d time,"1956-01-01 00:00:0.0","2005-12-31 23:59:9.9" \ ${drc in}${var[var id]} ${rlm} ${mdl} ${xpt[0]} *.nc\

${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} all-nsm.nc # Greenland # Geographical weight ncap2 -O -s \ 'gw = cos(lat*3.1415926/180.); \ gw@long name="geographical weight";gw@units="ratio"' \ ${drc_out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} all-nsm.nc\

${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} all-nsm.nc ncwa -O -w gw -d lat,60.0,75.0 -d 1on,300.0,340.0 -a lat,lon \ ${drc_out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} all-nsm.nc\ ${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} all-nsm GN.nc # Anomaly
-for moy in {1..12}; do # Loop over months mm=$( printf "%02d" ${moy} ) # Change to 2-digit format for yr in {1956..2005}; do # Loop over years # If January, calculate the annual average if [ ${moy} -eq 1 ]; then ncra -O -d time,"${yr}-01-01 00:00:0.0","${yr}-12-31 23:59:9.9" \ ${drc_out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} \
${xpt[0]} all-nsm GN.nc ${drc_out}${fld out[var id]}${var[var id]} \ ${rim} ${mdl} ${xpt[0]} all-nsm GN ${yr}.nc fi # The specific month ncks -O -d time,"${yr}-${mm}-01 00:00:0.0","${yr}-${mm}-31 23:59:9.9" \ ${drc_out}${fld out[var id]}${var[var id]} \ ${rlm} ${mdl} ${xpt[0]} all-nsm GN.nc\

${drc out}${fld out[var idl}${var[var id]} ${rlm} ${mdl} ${xpt[0]} \ allnsm GN ${yr}${mm?}.nc # Subtract the annual average from the monthly data ncbo -O --op_typ=- ${drc_out}${fld out[var id]l}${var[var id]} \ ${rlm} ${mdl} ${xpt[0]} all-nsm GN ${yr}${mm}.nc\

${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} ${xpt[0]} \ all-nsm GN ${yr}.nc ${drc out}${fld out[var id]}${var[var id]} ${rlm} \ ${mdl} ${xpt[0]} allnsm GN ${yr}${mm} anm.nc done # Average over years ncra -O ${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} \ ${xpt[0]} all-nsm GN ????${mm} anm.nc\
${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} \ ${xpt[0]} alllnsm GN ${mm} anm.nc done # # Concatenate months together ncrcat -O ${drc out}${fld out[var id]}${var[var id]} ${rlm} ${mdl} \ ${xpt[0]} all-nsm GN ?? anm.nc\ ${drc_out}${fld out[var id]}${var[var id]} ${mdl}.nc echo Model
${mdl} done! done rm -f ${drc out}${fld out[var id]}${var[var id]}*historical* # Store models as groups in the output file ncecat -O --gag -v ${var[var id]} \ ${drc out}${fld out[var id]}${var[var id]} *.nc\ ${drc out}${fld out[var id]}${var[var id]} ${rlm} all-mdl \ ${xpt[0]} all-nsm GN mthly-anm.nc echo Var ${var[var id]} done! done Using
group feature and hyperslabs of ncbo, the script will be shortened. ncra requires MS = 2FR + VR. The vast majority of fields undergo three promotion/demotion cycles between EAM-SE and ANN. Another class of problems has the arrival value (i.e., val3) of a particular variable var known a priori. ncatted is for writing attributes. Once registered you
may choose to monitor any forum and to receive (or not) email when there are any postings including responses to your questions. Their contents usually have different values because they are realizations of replicated experiments. We use grep to filter the directory listing for this pattern and to pipe the results to xargs which, in turn, passes the
matching filenames to an NCO multi-file operator, e.g., ncecat. Its syntax is varOut=udunits(varln,"UnitsOutString") The udunits() function looks for the attribute of varIn@units and fails if it is not found. Another example of of wrangling observed datasets into a CESMish format is ECMWF Integrated Forecasting System (IFS) output that contains
twelve months per file, rather than the one month per file that ncclimo expects. get miss() 1 Returns the missing value of a variable. These tools hyperslab the input files using the date information required to performed their analysis. The most frequently used C-language escape sequences are (for linefeed) and \t (for horizontal tab). Monthly
average: for yyyy in {1990..2005}; do # Loop over years for moy in {1..12}; do # Loop over months mm=$( printf "%02d" ${moy} ) # Change to 2-digit format # Average specific month yyyy-mm ncra -O -d time,"${yyyy}-${mm}-01","${yyyy}-${mm}-31" \ in.nc in ${yyyy}${mm}.nc done done # Concatenate monthly files together ncrcat -O

unchanged, and thus are no long considered missing values. Supplying input data files and a pre-computed mapfile without any other grid information causes ncremap to regrid the data files without first pausing to internally generate a mapfile. For example: three out=gsl sf bessel Jn(n_in,three dmn var dbl) is valid because the variable
three dmn var dbl has a lon dimension, so n_in in can be broadcast to conform to three dmn var dbl. The fifth phase of the Coupled Model Intercomparison Project (CMIP5) provides a multi-model framework for comparing the mechanisms and responses of climate models from around the world. The regridded usually copies these fields “as is”
directly into regridded files, where they describe the destination grid, and replace or supercede the source grid information. This is useful when computing weighted averages with cyclically varying weights, since the weights given on the command line will be repeated for the length of the timeseries. As of NCO version 4.6.1 (July, 2016), the -N’
switch (or long-option equivalents ‘--nrm’ or ‘--normalize’) implements a variation of this method. However, as of 20130328, the behavior of the ‘--create ram’ and ‘--open ram’ examples has not been thoroughly tested. Also, no * trailing spaces are permitted in names. (See end section). In such cases users may disable the automatic checks for
standard input by explicitly invoking the ‘--no_stdin’ flag. Day-of-year climatologies are uncommon, yet useful for showing daily variability. The second command extracts and re-orders only the variable three dmn var. Default is ‘cam’. Fortunately, these UNIX-y calls are only invoked by the single NCO subroutine which is responsible for retrieving
files stored on remote systems (see Accessing Remote Files). Remember, an atttribute identifier that begins with @ implies a global attribute. This behavior appears to vary depending on the SLURM implementation. ncecat --gag 85.nc 86.nc 87.nc 8587.nc # Output groups 85, 86, 87 ncecat -G 85 a.nc b.nc c.nc 8589.nc # Output groups 85 00, 85 01,
85 02 ncecat -G 85/ a.nc b.nc c.nc 8589.nc # Output groups 85/00, 85/01, 85/02 With both RAG and GAG the output-file size is the sum of the sizes of the extracted variables in the input files. See the GSL manual for more details. If dbg 1vl = 2, ncclimo prints the commands it would execute at any higher or lower debugging level, but does not execute
these commands. However, there can be only one set of AMWG filename links due to AMWG filename convention. Example: c. @slist=get vars_in(""time"); // "time", "time bnds", "time lon", "time udunits" // Use NC_STRINGS @regExp={".* bnd"s,".* grd"s} @slist=get vars_in(@regExp); // "lat_bnd", "lat _grd", "lev_bnd", "lon_grd", "time bnds",
"cnv_CF grd" Missing values operate slightly differently in ncap2 Consider the expression where op is any of the following operators (excluding '=") Arithmetic operators ( * / % + - ) Binary Operators ( >, >=, 2 does cause ncwa to emit warnings in these situations, however. GSL must be version 1.4 or later. Follow the same procedure as described
below for reporting bugs (after all, it might be a bug). We add one netCDF4 feature at a time. If the given range of longitude is say (25-335) and we have a point at 20 degrees, then the endpoints of the range are used for the interpolation. See Subsetting Files for more details on using regular expressions. Both input and output can be on any CRUD
grid. Specifying ‘-O’ tells the operator to overwrite any existing output-file without prompting the user interactively. This bug caused ncrename to fail to rename a variable when the result would become a coordinate. Such a variable will become a coordinate variable. This referring to the hst nm character sequence used to construct input file names:
caseid.mdl nm.hst nm.YYYY-MM.nc. Global attributes are treated no differently than variable attributes. ncclimo can split model output from multi-variable native grid files into per-variable timeseries files and regrid those onto a so-called analysis grid. Thus, when appending, the user should backup output-file in case valuable data are inadvertantly
overwritten. The particular formats current supported, as of NCO version 4.7.3 (March, 2018) are: prefix YYYYMM.suffix, prefix.YYYY-MM.suffix, and prefix.YYYY-MM-01.suffix. The approach naturally fits into two lines: cat > ~/pdel.nco Greater-than Clipping For arrays, the greater-than selection operator selects all values in the left operand that are
greater than the corresponding value in the right operand. In the second output file, out_sro.nc, the length of time is only 1. It is sufficient to generate climatologies on the analysis grid, and feed them to ncclimo in binary mode, without a mapping file: ncclimo -c caseid -S 1980 -E 1981 -x prv -s 1980 -e 1981 -i crT -0 clm It is important to employ the
optimal ncclimo parallelization strategy for your computer hardware resources. This is because ncflint is often used to time-interpolate between existing files, but is rarely used to spatially interpolate. Short option -N’ (or long options ‘--nmr’ or ‘--numerator’) prevents ncwa from dividing the weighted sum of the variable (the numerator in the
averaging expression) by the weighted sum of the weights (the denominator in the averaging expression). By default ncclimo sets job_nbr = 12 for background parallelism mode. It cause ANN to be computed twice, first as the average of the twelve monthly climatologies, then as the average of the four seasons. These examples complement the NCO
User Guide by detailing in-depth data analysis in a frequently encountered “real world” context. NB: As of 20120515, ncap?2 is unable to append to files that already contain the appended dimensions. Selecting overwrite tells the operator to erase the existing output-file and replace it with the results of the operation. For now, delete it from the output
with: ncks -O -x -v time ~/foo.nc ~/foo.nc */ EOF ncap2 -O -v -S ~/ncap2 foo.nco ~/nco/data/in.nc ~/foo.nc ncks -O -x -v time ~/foo.nc ~/foo.nc ncks ~/foo.nc Here is an extended example of how to use ncap2 features to sort multi-dimensional arrays based on the coordinate values along a single dimension. Coordinate variables are not concatenated,
they are instead simply copied from the first input file to the output-file. MPI-mode typically has excellent scaling because most nodes have independent access to hard storage. In the first stage, a RAM variable is created from the chosen interpolating function and the data set. Suppose the first part of an ncap2 script is defdim("X",4); defdim("Y",5); //
Temperature T in[$X,$Y]= {100, 200, 300, 400, 500, 101, 202, 303, 404, 505, 102, 204, 306, 408, 510, 103, 206, 309, 412, 515.0 }; // Coordinate variables x_in[$X]={0.0,1.0,2.0,3.01}; y in[$Y]={1.0,2.0,3.0,4.0,5}; Now we interpolate with the following variables: defdim("Xn",3); defdim("Yn",4); T out[$Xn,$Yn]=0.0; x out[$Xn]={0.0,0.02,3.01};

y out[$Yn]={1.1,2.0,3,4}; var out=Dbilinear interp(T in,T out,x out,y out,x in,y in); print(var out); // 110, 200, 300, 400, // 110.022, 200.04, 300.06, 400.08, // 113.3, 206, 309, 412 ; It is possible to interpolate a single point: var out=bilinear interp(T in,0.0,3.0,4.99,x in,y in); print(var out); // 513.920594059406 Wrapping and Extrapolation The
function bilinear interp wrap() takes the same arguments as bilinear interp() but performs wrapping (Y) and extrapolation (X) for points off the edge of the grid. This in turn prevents the need for protecting dollarsign characters in NCO scripts with backslashes when the script is cut-and-pasted (aka "moused") from an editor or e-mail into a shell
console window */ /* Copy coordinates and variable(s) of interest into RAM variable(s) Benefits: 1. However, C99 features are fully supported by modern AIX, GNU, Intel, NEC, Solaris, and UNICOS compilers. The algorithmic choices, approximations, and commands used to generate mapfiles from input gridfiles are separate issues. Appending, on the
other hand, refers to copying a variable from one file to another file which may or may not already contain the variable 14. The mathematical definition of operations involving rank reduction is given above (see Operation Types). As of NCO version 4.9.4, released in September, 2020, ncra supports the ‘--promote _ints’ (or ‘prm _ints’) flags to output
statistics of integer-valued input variables in floating-point precision in the output file. One way to work-around this problem is to change IEEE NaNs to normal missing values. For WREF files creating regional masks looks, in general, like mask var = (XLAT >= lat min && XLAT = lon_min && XLONG 50.0) th=th.get miss(); # Another example:
newl[$time, $lat,$lon]=1.0; new.set miss(-997.0); // Extract all elements evenly divisible by 3 where (three dmn var dbl%3 == 0) new=three dmn var dbl; elsewhere new=new.get miss(); // Print missing value and variable summary mss val nbr=three dmn var dbl.number miss(); print(three dmn var dbl@ FillValue); print("Number of missing
values in three_dmn var dbl: "); print(mss_val nbr,"%d"); print(three_dmn var dbl); // Find total number of missing values along dims $lat and $lon mss _ttl=three dmn var dbl.missing().ttl($lat,$lon); print(mss_ttl); // 0, 0, 0, 8, 0, 0, 0, 1, 0, 2 ; simple fill miss(var) ¥ This function takes a variable and attempts to fill missing values using an average of
up to the 4 nearest neighbour grid points. Binary NCO distributions shipped as RPMs and as debs have used the netCDF4 library since 2010 and 2011, respectively. As mentioned above, ncclimo automatically switches to timeseries reshaping mode if it receives a list of files through stdin, or, alternatively, placed as positional arguments (after the last
command-line option), or if neither of these is done and no caseid is specified, in which case it assumes all *.nc files in drc_in constitute the input file list. In such cases users may disable checking stdin by explicitly invoking the ‘--clm _md’ option (this works, as described above, only for ncclimo), or by invoking the ‘--no_stdin’ flag (described next),
which works for both ncclimo and ncremap. To obtain the equivalent NCO name simply remove the type specifier; then depending on the data type the appropriate GSL function is called. The optional regridding employs, by default, up to eight cores per node in MPI-mode. # Monthly + MAM,]JJA,SON,DJF,ANN ncclimo --seasons=jfm,jas,ann ...
function ncvarlst { ncks --trd -m ${1} | grep -E ": type' | cut-f 1 -d ' ' | sed 's/://' | sort ; } # ncmax $var nm $fl nm : What is maximum of variable? Both ncpdq and ncpack assume a default packing policy request of ‘all new’. Thus a point with a single valid timestep during a month is weighted the same in Stages 1-4 as a point with 100% valid
timesteps during the month. Then we use ncbo to subtract the zonal annual means from the monthly gridpoint data: ncwa -a lon 85.nc 85 _x.nc ncdiff 85 0112.nc 85 x.nc tx anm 85 0112.nc This examples works assuming 85 0112.nc has dimensions time and lon, and that 85 x.nc has no time or lon dimension. ncwa requires MS Greater than >=



Greater than or equal to < Less than 2 && time =6; // tm2=0,0, 1,0, 0,1, 1, 1, 1, 1 double tm3=int(!tm1); /tm3=1,1,0,0,0,0, 1, 1, 1, 1 int tm4=tm1 && tm2; //tm4=0,0, 1, 0, 0, 1, O, 0, 0, O double tm5=!tm4; //tm5=1, 1,0, 1,1, 0, 1, 1, 1, 1 double Regular Assign Operator varl ‘=’ expl If varl does not already exist in Input or Output then varl is
written to Output with the values, type and dimensions from exprl. An ne120L30 climo in background mode on rhea (i.e., on one 128 GB compute node) fails due to OOM. Serial mode requires twelve times less RAM than the parallel modes, and is much less likely to deadlock or cause OOM (out-of-memory) conditions on your personal computer. As of
NCO 4.3.8 (November, 2013), ncatted accepts full and partial group paths in names of attributes, variables, dimensions, and groups. As of NCO version 4.9.4, released in September, 2020, ncra supports the ‘--per record weights’ (or ‘--prw’) flag to utilize the command-line weights separately specified by ‘-w wgt_arr’ (or ‘--wgt wgt_arr’) for per-record
weights instead of per-file-weights, where wgt _arr is a 1-D array of weights. ; These basic methods can be used with attributes: size(), type(), and exists(). Without mask or weights, the requirements for NC FLOAT are MS 2, ncclimo prints the diagnostic information, executes all commands, and passes-through the debugging level to the regridder
(ncks) for additional diagnostics. Combine 85 01.nc and 85 04.nc in a 2:1 ratio to make 85 02.nc: ncflint -w 0.667 85 01.nc 85 04.nc 85 02.nc ncflint -w 0.667,0.333 85 01.nc 85 04.nc 85 02.nc Multiply 85.nc by 3 and by -2 and add them together to make tst.nc: ncflint -w 3,-2 85.nc 85.nc tst.nc This is an example of a null operation, so tst.nc should
be identical (within machine precision) to 85.nc. These users should familiarize themselves with NCO’s Large File Support (LFS) capabilities (see Large File Support). If the record dimensions are of differing sizes, the record dimension of output-file will become the greater of the two record dimension sizes, the record variable from input-file will
overwrite any counterpart in output-file and fill values will be written to any gaps left in the rest of the record variables (I think). You may create exceptions to this rule to suit your particular tastes, in conformance with your site’s policy on symbolic links to executables (files of a different name point to the actual executable). Record AGgregation
(RAQG), the traditional method employed on (flat) netCDF3 files and still the default method, stores input-files as consecutive records in the output-file. This definition yields the following results % ncattget purpose z in.nc Height stored with a monotonically increasing coordinate % ncattget Purpose Z in.nc Height stored with a monotonically
increasing coordinate % ncattget history z in.nc % ncattget history global in.nc History global attribute. In the final output file, sn LImon all-mdl all-xpt nsm-avg tm-avg.nc, sub-groups with a suffix of ‘avg’ are the long-term averages of each model. Some users may wish to avoid interactive ncks queries about whether to overwrite existing data.
Hyperslabs too large to hold in core memory will suffer substantial performance penalties because of this. Instead they are copied (and area is reconstructed if absent) directly from the mapfile. Value(s) specified in att val will be stored as netCDF intrinsic type NC FLOAT. In this way missing values 'percolate’ or propagate through an expression. We
recommend that simulation producers annotate all floating point variables with the appropriate FillValue prior to invoking ncclimo. status= gsl fit wlinear(data x,stride x,data_w,stride w,data_y,stride y,n,&co,&cl,&cov00,&cov01,&cov11,&chisq) Similar to the above call except it creates an additional weighting vector from the variables data w,
stride w, n data_y out=gsl fit linear est(data x,c0,c1,cov00,cov01,covl1) This function calculates y values along the line Y=c0+c1*X Section B status=gsl fit mul(data x,stride x,data y,stride y,n,&cl,&covl1,&sumsq) Input variables: data x, stride x, data y, stride y, n From the above variables an X and Y vector both of length 'n’ are derived. -X

drc xtn (--drc xtn, --xtn_drc, --extended) Directory in which the extended native grid climo files will be stored for an extended climatology. If out.nc does not exist it will be created. Thus in the below script using *all(idx) would be a fundamental mistake. --no ntv tms (--no_ntv tms, --no_ntv, --no _native, --remove native) This switch (which takes no
argument) controls whether the splitter retains native grid split files, which it does by default, or deletes them. 11, int64 Int64. The value ‘hfs’ indicates a high-frequency splitting operation where an interannual input timeseries will be split into regular size segments of a given number of years, similar to CMIP timeseries. See Missing values, for
treatment of missing values. Thus, presently, the number of dimensions, or rank, of any processed variable in file 1 must be greater than or equal to the rank of the same variable in file 2. When an expression is evaluated in an if() the missing values are treated as true. The second example regrids files in batches of four at a time. Use data array to
provide right shape for the expanded sort map 2. ncclimo will (optionally) regrid during climatology generation and produce climatology files on both native and analysis grids. EAM-SE ne120 output is about 12 GB/month so each month requires about 48 GB RAM. That is, symbolic links must exist from the synonym to ncpdd, or else the user must
define an alias. By default ncflint interpolates or multiplies record coordinate variables (e.g., time is often stored as a record coordinate) not other coordinate variables (e.g., latitude and longitude). Thus it is helpful to understand when ncremap will and will not internally generate a mapfile. For example, after regular processing one may wish to set
the FillValue of all NC FLOAT variables to a particular value, or to create min/max attributes for all 3D variables of type NC_ DOUBLE. Method names are reserved words and CANNOT be used as variable names. This allows NCO to return a missing value when the GSL library encounters a domain error or a floating-point exception. The NCO
homepage is , and the source code is maintained at . Add the 1-d sort map to the 3-d sort map (NCO automatically resizes) 5. netCDF3/4 Types byte() 1 convert to NC BYTE, a signed 1-byte integer char() 1 convert to NC_CHAR, an ISO/ASCII character short() 1 convert to NC_SHORT, a signed 2-byte integer int() 1 convert to NC_INT, a signed 4-byte
integer float() 1 convert to NC FLOAT, a single-precision (4-byte) floating-point number double() T convert to NC DOUBLE, a double-precision (8-byte) floating-point number netCDF4 Types ubyte() 1 convert to NC UBYTE, an unsigned 1-byte integer ushort() 9 convert to NC USHORT, an unsigned 2-byte integer uint() 9 convert to NC UINT, an
unsigned 4-byte integer int64() 1 convert to NC INT64, a signed 8-byte integer uint64() ¥ convert to NC _UINTG64, an unsigned 8-byte integer You can also use the convert() method to do type conversion. This is distinct from ncra, which performs statistics only over the record dimension(s) (e.g., time), and weights each record in each record dimension
evenly. The binary method combines, with appropriate weighting, two previously computed climatologies into a single climatology. First, let’s describe the concatenators, then the statistics tools. Give xargs the ‘-x’ switch to ensure it dies if it reaches this internal limit. Background parallelization mode exploits this parallelism and executes the climos
in parallel as background processes on a single node, so that twelve cores are simultaneously employed for monthly climatologies, four for seasonal, and one for annual. JSON backend. The basic approach above (running the script from a standard terminal window) that works well for small cases can be unpleasantly slow on login nodes of LCFs and
for longer or higher resolution (e.g., ne120) climatologies. ncap2 utilizes many meta-characters (e.g., ‘$’, ‘?’, ;°, ‘()’, ‘[1’) that can confuse the command-line shell if not quoted properly. For example, # AIRS Level2 vertical profiles ncpdq -a StdPressureLev,GeoTrack,GeoXTrack AIRS L.2.hdf AIRS L2 ncpdg.nc ncremap -i AIRS L2 ncpdqg.nc -d

dst 1x1.nc -O ~/rgr # MPAS-O fields ncpdq -a Time,nVertLevels,maxEdges,MaxEdges2,nEdges,nCells mpas.nc mpas ncpdg.nc ncremap -R "--rgr col nm=nCells" -i mpas ncpdqg.nc -m mpas120 to t62.nc -O ~/rgr The previous two examples occur so frequently that ncremap has been specially equipped to handle AIRS and MPAS files. # Demonstrate
bug in netCDF4 library versions 4.4.1--4.6.0 ncrename -O -v non_coord,coord ~/nco/data/in grp.nc ~/foo.nc # Fails (HDF error) The fix is to upgrade to netCDF version 4.6.1. The workaround is to convert to netCDF3, then rename, then convert back to netCDF4. Variables in the output-file are the same size as the variable hyperslab in each input file
or group, and each input file or group must be the same size after hyperslabbing 71 nces does allow files to differ in the input record dimension size if the requested record hyperslab (see Hyperslabs) resolves to the same size for all files. The User Guide is available in PDF, Postscript, HTML, DVI, TeXinfo, and Info formats. This bug corrupts affected
variables by replacing their values with the default FillValue for that variable’s type: # Demonstrate bug in netCDF4 libraries prior to version 4.3.3 ncks -O -4 -C -M -v lat ~/nco/data/in.nc ~/bug.nc ncrename -O -v lat,tal ~/bug.nc ~/foo.nc # Broken until netCDF-4.3.3 ncrename -O -d lat,tal ~/bug.nc ~/foo.nc # Broken until netCDF-4.3.3 ncrename -O -
d lat,tal -v lat,tal ~/bug.nc ~/foo.nc # Broken too ncks ~/foo.nc To avoid this faulty behavior, either build NCO with netCDF version 4.3.3 or later, or convert the file to netCDF3 first, then rename as intended, then convert back. The special value csn_Ist=none turns-off computation of seasonal (and annual) climatologies. In fact, one must use ‘--ypf’ to
turn-on splitter mode when the input files are specified by using the ‘-i drc_in’ method. For wrapping to occur Y must be longitude and must be in the range (0,360) or (-180,180). The incremental method uses the original monthly input to compute the curent climo, which must immediately follow in time the previous climo which has been pre-
computed. Since 1995 NCO has received support from, I believe, the entire staff of all these projects, including Russ Rew, John Caron, Glenn Davis, Steve Emmerson, Ward Fisher, James Gallagher, Ed Hartnett, and Dennis Heimbigner. Binary mode is selected by specifying both ‘-S’ and ‘-E’, the end year of the pre-computed, previous climo. In
particular, the ‘--hdf4’ switch is obsolete. ncpdq extends the functionality of these algorithms by providing high level control of the packing policy so that users can consistently pack (and unpack) entire files with one command. Seasonal average (e.g., DJF): ncra -O --mro -d time,"1990-12-01",,12,3 in.nc out.nc Annual average: ncra -O --mro -d
time,,,12,12 in.nc out.nc Here we use the subcycle feature (i.e., the number after the fourth comma: ‘3’ in the seasonal example and the second ‘12’ in the annual example) to retrieve groups of records separated by regular intervals (see Subcycle). Most of these fields that ncremap will not regrid are also fields that NCO size-and-rank-preserving
operators will not modify, as described in CF Conventions. The longest an ne120 climo will take is less than half an hour (~25 minutes on edison or rhea), so the simplest method to run MPI jobs is to request 12-interactive nodes using the above commands (though remember to add ‘-p mpi’), then execute the script at the command line. For example,
icosohedral grids are usually unstructured, as are MPAS grids. As described above the ‘--P xst new’ packing policy only repacks variables that are already packed. It can sometimes be difficult for ncclimo to infer the number of timesteps-per-day in high-frequency input files, i.e., those with 1 or more timesteps-per-day. How do you simplify a problem
that reveal a bug? Many of the tasks that NCO can accomplish are described during the explanation of common NCO Features (see Shared Features). For this purpose NCO has, since version 4.2.1 in August, 2012, made configurable the controls over temporary file creation. Paths specified by drc_in, drc_out, and drc_rgr may be relative or absolute.
Both att nm and var nm may be specified as regular expressions. See ncremap netCDF Remapper for more description of the conservative and of the optional (“renormalized”) algorithm. netCDF only accepts rectangular arrays so space must be allocated for the maximum number of east_west points at all latitudes. For example, at the time (2015-
2018) of this writing, the MPAS ocean and ice models use -9.99999979021476795361e+33 as the missing value, yet do not store a FillValue attribute with any variables. In these cases, creating file 2 with ncra rather than ncwa will cause the ncbo operation to fail. Remember, a literal string of type NC STRING has a postfix ’s’. The following
examples demonstrate the broadcasting feature of ncbo. */ // Following shows how to do method one: /* Expand the sort map to srt map 3d, the size of the data array 1. Often a degenerate time dimension is useful, e.g., for concatentating, but it may cause problems with arithmetic. The NCO climatology generator (ncclimo) processes these data in
four stages. The workaround is to rename the dimensions sequentially, in two separate ncrename calls. This is because the chose rng algorithm has a maximum value greater than NC MAX INT=2147483647; the wrapper functions to gsl rng get() and gsl rng uniform int() return variable of type NC INT. We recommend using single quotes to protect
ncap2 command-line scripts from the shell, even when such protection is not strictly necessary. A value list of NC_CHAR has no semantic meaning and is plain wrong. function ncgrplst { ncks -m ${1} | grep 'group:' | cut-d ' -f2 | cut-d ' ' -f 2 | sort ; } # ncvarlst $fl nm : What variables are in file? Note that limits applied to coordinate values are
specified with a decimal point, and limits applied to dimension indices do not have a decimal point See Hyperslabs. The description below is the memory usage per thread. These three splitter invocations methods are non-exclusive, i.e., more than one can be used, and there is no harm in doing so. If the shell buffer cannot hold the results of the

dimensions are, by default, eliminated as dimensions. In other words, by default ncwa weights and masks coordinate variables like all other variables. However, suppose the annual files have no record variable, and thus their data are all fixed length. The covariance of u and v is defined as the time mean product of the deviations of u and v from their
respective time means. -D dbg 1vl (--dbg 1vl, --dbg, --debug, --debug level) Specifies a debugging level similar to the rest of NCO. The second-level comprises different models (e.g., CCSM4, CESM1-BGC). The C-standard strftime() is used as defined in time.h. If the method is called without fmt_sng then the following default is used: "%Y-%m-%d
%H:%M:%S". Calculation and output is done with type NC DOUBLE. The primary contributors to NCO development have been: Charlie Zender All concept, design and implementation from 1995-2000. Finally, print three dmn var as a comma-separated list: % ncks --trd -C -v three_ dmn_var in.nc lat[0]=-90 lev[0]=100 lon[0]=0 three dmn var[0]=0
lat[0]=-90 lev[0]=100 lon[1]=90 three dmn var[1]=1 ... In this example vpointers are used to 'point’ to attributes. Otherwise the you will be prompted whether to append to or to overwrite out.nc: ncks -v time,pressure in.nc out.nc ncks -C -v time,pressure in.nc out.nc The first version of the command creates an out.nc which contains time, pressure,
and any coordinate variables associated with pressure. Then execute this command file with a 12 node non-interactive job: gsub -A CLI115 -V -l nodes=12 -1 walltime=00:30:00 -j oe -m e -N ncclimo \ -0 ncclimo.out ncclimo.pbs This script adds new flags: ‘-j oe’ (combine output and error streams into standard error), -m e’ (send email to the job
submitter when the job ends), -0 ncclimo.out’ (write all output to ncclimo.out). If var nm does not already have an existing attribute att nm, it is created with the value att val. These files have the same names as the native grid climos from which they were derived. IEO level 1 solutions 2021 consist of correct answers to all questions asked in the
International English Olympiad. function nctypget { ncks --trd -m -v ${1} ${2} | grep -E -i "~${1}: type" |cut-f3-d''|cut-f1-d"','; } # Csh shell (/bin/csh), .cshrc examples (derive others from Bash definitions): ncattget() { ncks --trd -M -m -v ${3} | grep -E -i "~ ${2} attribute [0-9]+: ${1}" | cut -f11--d ' ' | sort; } ncdmnsz() { ncks --trd -m -M ${2}
| grep -E -i": ${1}, size =" | cut-f7-d "' | uniq; } ncvarlst() { ncks --trd -m ${1} | grep -E ': type' | cut -f1 -d'"'| sed 's/://' | sort ; } ncrecsz() { ncks --trd -M ${1} | grep -E -i "~ Record dimension:" | cut -f 8- -d ' '; } # Sh shell (/bin/sh), .profile examples (derive others from Bash definitions): ncattget() { ncks --trd -M -m ${3} | grep -E -i "~ ${2} attribute
[0-9]+: ${1}" | cut -f 11--d ' ' | sort; } ncdmnsz() { ncks --trd -m -M ${2} | grep -E -i ": ${1}, size =" | cut-f 7 -d ' ' | uniq ; } ncvarlst() { ncks --trd -m ${1} | grep -E ": type' | cut -f1 -d ' ' | sed 's/://' | sort ; } ncrecsz() { ncks --trd -M ${1} | grep -E -i "~ Record dimension:" | cut -f 8--d ' ' ; } EXAMPLES View all data in netCDF in.nc, printed with Fortran
indexing conventions: Copy the netCDF file in.nc to file out.nc. The first month used is January of the specified start year. Grids are rectangular if the number of elements in any dimension is not a function of any other dimension. rgr_opt defaults to -O --no_tmp fl'. First, write an executable file which calls the ncclimo script with appropriate
arguments. In the first example, ncremap places the output in out.nc. exp2 : exp3 Assign Operators: = += -= /= *= In the following section a variable also refers to a number literal which is read in as a scalar variable: Arithmetic and Binary Operators Consider varl ‘op’ var2 Precision When both operands are variables, the result has the precision of
the higher precision operand. Obviating an extra file write can then conserve significant disk space and time. The ‘--amwg link’ switch and its synonyms cause the creation of symbolic links with AMWG filenames. Model Dev., 9, 3199-3211, do0i:10.5194/gmd-9-3199-2016. See Missing values, for more information. The previous examples all utilized the
default packing map. The correspondence between the input variable type and the output, packed type, is called the packing map. This load-balancing can save half-an-hour on nel120 datasets. The function of each is explained in Reference Manual. To apply the sort map with remap() the size of the variable must be exactly divisible by the size of the
sort map. Output variables: cl,covll,sumsq status= gsl fit wmul(data x,stride x,data_w,stride w,data y,stride y,n,&c1,&cov11l,&sumsq) Similar to the above call except it creates an additional weighting vector from the variables data_w, stride w, n data y out=gsl fit mul est(data x,c0,c1,covll) This function calculates y values along the line
Y=c1*X The below example shows gsl fit linear() in action defdim("d1",10); xin[d1]1={1,2,3,4,5,6,7,8,9,10.0}; yin[d1]={3.1,6.2,9.1,12.2,15.1,18.2,21.3,24.0,27.0,30.0}; gsl fit linear(xin,1,yin,1,$d1.size, &c0,&c1,&cov00,&cov01,&covll,&sumsq); print(c0); // 0.2 print(cl); // 2.98545454545 defdim("el",4); xout[e1]={1.0,3.0,4.0,11}; yout[e1]=0.0;
yout=gsl fit linear est(xout,c0,c1,cov00,cov01l,covll,sumsq); print(yout); // 3.18545454545, 9.15636363636, 12.1418181818, 33.04 The following code does linear regression of sst(time,lat,lon) for each time-step // Declare variables cO[$lat, $lon]=0.; // Intercept c1[$lat, $lon]=0.; // Slope sdv[$lat, $lon]=0.; // Standard deviation covxy[$lat, $lon]=0.; //
Covariance for (i=0;i 12 in climatology mode, since there are at most only twelve jobs that can be performed in parallel. ncrename -a .Convention,Conventions in.nc # Variable and group atts. Assume each file contains its timestamp in the scalar variable time. Specifying unequal weights is entirely the user’s responsibility. permute(dim args) Re-shape
variables by re-ordering the dimensions. For this reason we call it “Swath-like Data”, or SLD. Stage N accesses input only from stage N-1, never from stage N-2 or earlier. This linear combination is a weighted average, a normalized weighted average, or an interpolation of the input files. For example, assume snd is a 3D array with dimensions time *
latitude * longitude and time includes every month from Jan. Re-order file in.nc so that the dimension lon always precedes the dimension lat and store the results in out.nc: ncpdq -a lon,lat in.nc out.nc ncpdq -v three_dmn var -a lon,lat in.nc out.nc The first command re-orders every variable in the input file. These are: gsl interp linear()

gsl interp polynomial() gsl interp cspline() gsl interp cspline periodic() gsl interp akima() gsl interp akima periodic() Evaluation of Interpolating Types Implemented gsl spline eval() Unimplemented gsl spline deriv() gsl spline deriv2() gsl spline integ() Least Squares fitting is a method of calculating a straight line through a set of experimental
data points in the XY plane. Thus it can be said that the three operators (ncra, ncwa, and nces) all average coordinate variables (even though nces simply copies them). In form (B) the first argument is a call-by-reference attribute identifier (which may not yet exist). Assume each file contains all twelve months (a seasonal cycle) of data and we want to
produce a single file containing all the seasonal cycles. Convert, unpack, and repack HDF file into netCDF file ncpdq --hdf4 --hdf upk -P xst new modis.hdf modis.nc # HDF4 ncpdq --hdf upk -P xst new modis.h5 modis.nc # HDF5 # Two-step procedure: For NCO 4.3.6 and earlier # 1. For concreteness say the record dimension in file 1 is time. The
variable being defined on the LHS gets copies of the attributes from the leftermost variable on the RHS. A zonal mean is a quantity that has been averaged over the longitudinal (or x) direction. The name of the temporary output file is constructed by appending .pid..tmp to the user-specified output-file name. Regridded climos are placed in drc out
unless a separate directory for them is specified with ‘-O’ (NB: capital “O”). Here we include monthly, seasonal and annual average with daily or monthly data in either one file or multiple files. In general, no intermediate grid or map files are generated when the map-file is provided. Harry Mangalam Benchmarking. Regular expressions (see
Subsetting Files) are accepted and will select all matching variable (and/or group) names. Missing values are carried into the result in the same way they are with the arithmetic operators. The second argument is then converted to the type of att_exp; and appended to att_exp ; and the resulting attribute is returned. Subsequently, NCO requires a C99
compiler to build correctly 3. # Monthly + FM,ON --split (--split, --splitter, --tms_flg, --timeseries) This switch (which takes no argument) explicitly instructs ncclimo to split the input multi-variable raw datasets into per-variable timeseries spanning the entire period. For example, nces will average a set of files or groups, weighting each file or group
evenly by default. And for seasonal averages, you can specify the three months by shell scripts. “Power users” may wish to invoke this switch to increase performance (i.e., reduce wallclock time) when manipulating large files. Please tell us any dataset filename regular expressions that you would like added to ncclimo’s internal database.
z1=four+=one*=10 // z1=14 four=14 one=10; time-=2 // time= -1,0,1,2,3,4,5,6,7,8 Increment/Decrement Operators These work in a similar fashion to their regular C counterparts. Download it from the netCDF4 website. -V Export existing environmental variables into the new interactive shell. The arguments to the methods are the dimensions to
average over. -j job nbr (--job_nbr, --job number, --jobs) The job nbr parameter controls the parallelism granularity of both timeseries reshaping (aka splitting) and climatology generation. The workaround for cases where the packing parameters differ across input-files requires three steps: First, unpack the data using ncpdq. The ANN computed as a
season is the time-weighted average of the twelve monthly climatologies, rather than the time-weighted average of four seasonal climatologies. */ netcdf-3.6.3 netcdf-4.0 Final 2008/08/28 /* * Verify that a name string is valid syntax. ncecat supports turning off the default copying of global metadata via the -M’ switch (or its long option equivalents, ‘-
no_glb mtd’ and ‘--suppress_global metadata’). If the output-file specified for a command is a pre-existing file, then the operator will prompt the user whether to overwrite (erase) the existing output-file, attempt to append to it, or abort the operation. More specific use examples for each operator can be seen by visiting the operator-specific examples
in the Reference Manual. lat[1]=90 lev[2]=1000 lon[1]=90 three dmn var[21]=21 1at[1]=90 lev[2]=1000 lon[2]=180 three dmn var[22]=22 lat[1]=90 lev[2]=1000 lon[3]=270 three_dmn var[23]=23 % ncks --trd -C -v three_dmn _var out.nc lon[0]=0 1lev[0]=100 lat[0]=-90 three_dmn var[0]=0 lon[0]=0 lev[0]=100 lat[1]=90 three dmn var[1]=12
lon[0]=0 lev[1]=500 lat[0]=-90 three dmn var[2]=4 ... % ncks --trd -C -H -v lon outl.nc lon = 135 % ncks --trd -C -H -v lon out2.nc lon[0] = 135 In either case the tally is simply the size of lon, i.e., 180 for the 85 0112.nc file described by the sample header above. Default value is drc_out. The type of a value list is the type of the member with the
highest type. The default value for n is 1+(data.size()-1)/stride. netCDF4 types are only available if you have compiled/links NCO with the netCDF4 library and the Output file is HDF5. This circumvents any OS and shell limits on command-line size. Next print three dmn var as an un-annotated text column. These examples require remarkably little
input, since ncremap automates most of the work. When linked to a netCDF library that was built with HDF4 support 8, NCO automatically supports reading HDF4 files and writing them as netCDF3/netCDF4/HDFS5 files. Use ‘ann’ when the input files are a series of annual means (a common temporal resolution for ice-sheet simulations). In -s -f ncbo
ncdiff # ncbo --op typ='-'In -s -f ncra nces # ncra --pseudonym='nces' In -s -f ncra ncrcat # ncra --pseudonym='ncrcat' In -s -f ncbo ncadd # ncbo --op_typ='+"'1n -s -f ncho ncsubtract # ncbo --op_typ='-'1In -s -f ncbo ncmultiply # ncbo --op typ="*'1n -s -f ncbo ncdivide # ncbo --op typ='/' In -s -f ncpdq ncpack # ncpdq In -s -f ncpdqg ncunpack # ncpdq --
unpack # NB: Windows/Cygwin executable/link names have '.exe' suffix, e.g., In -s -f ncbo.exe ncdiff.exe ... By default csn_lst=mam,jja,son,djf. Each NCO operator (e.g., ncks) takes netCDF input file(s), performs an operation (e.g., averaging, hyperslabbing, or renaming), and outputs a processed netCDF file. If file 2 was created by averaging file 1
over the time dimension with the ncra operator (rather than with the ncwa operator), then file 2 will have a time dimension of size 1 rather than having no time dimension at all 66. To use ncremap to regrid a climatology in drc_out and place the results in drc_rgr, use something like ncremap -I drc_out -m map.nc -O drc_rgr Is drc_out/*climo* |
ncremap -m map.nc -O drc_rgr See ncremap netCDF Remapper for more details (including MPAS!). The fourth and fifth commands unpack any packed variables. However, this will make the subsequent portion of the string, if any, invisible to C standard library string functions. When a variable from Input appears in an expression or statement its
dimensions in Input are automagically copied to Output (if they are not already present) The following examples demonstrate the utility of the left hand casting ability of ncap2. We will enable this in the MPI netCDF operators. By default, the last month is December of the specified end year. In all cases ncclimo will use multiple cores per node if
available. The number of records in the input files is arbitrary and can vary from file to file. Modell. If neither ‘-i’ nor ‘-w’ is specified on the command line, ncflint defaults to weighting each input file equally in the output file. Choose a debug-level between 1 and 3 for most situations, e.g., nces -D 2 85.nc 86.nc 8586.nc. Sometimes, the data of one
ensemble member will be stored in several files to reduce single file size. Obtaining any netCDF file from an HDF4 is easy: ncks -3 fl.hdf fl.nc # HDF4->netCDF3 (NCO 4.4.0+, netCDF 4.3.1+) ncks -4 fl.hdf fl.nc # HDF4->netCDF4 (NCO 4.4.0+, netCDF 4.3.1+) ncks -6 fl.hdf fl.nc # HDF4->netCDF3 64-bit (NCO 4.4.0+, ...) ncks -7 -L. 1 fl.hdf fl.nc #
HDF4->netCDF4 classic (NCO 4.4.0+, ...) ncks --hdf4 -3 fl.hdf fl.nc # HDF4->netCDF3 (netCDF 4.3.0-) ncks --hdf4 -4 fl.hdf fl.nc # HDF4->netCDF4 (netCDF 4.3.0-) ncks --hdf4 -6 fl.hdf fl.nc # HDF4->netCDF3 64-bit (netCDF 4.3.0-) ncks --hdf4 -7 fl.hdf fl.nc # HDF4->netCDF4 classic (netCDF 4.3.0-) As of NCO version 4.4.0 (January, 2014), these
commands work even when the HDF4 file contains netCDF4 atomic types (e.g., unsigned bytes, 64-bit integers) because NCO can autoconvert everything to atomic types supported by netCDF3 9. The default is background-mode parallelism. This command returns a prompt once nodes are assigned (the prompt is returned in your home directory so
you may then have to cd to the location you meant to run from). To master ncatted one must understand the meaning of the structure that describes the attribute modification, att dsc specified by the required option ‘-a’ or ‘--attribute’. This option is recommended in timeseries reshaping mode to prevent inadvertently copying the results of an entire
model simulation. Change the value of the long name attribute for variable T from whatever it currently is to “temperature”: ncatted -a long name,T,o,c,temperature in.nc Many model and observational datasets use missing values that are not annotated in the standard manner. Please use the Forums—they preserve a record of the questions and
answers so that others can learn from our exchange. When gpe _dsc is not provided (i.e., user requests GAG with ‘--gag’ instead of -G’), then ncecat forms the output groups by stripping the input file name of any type-suffix (e.g., .nc), and all but the final component of the full filename. Initially the record dimension is time. Append value att val to
current var nm attribute att nm value att_val, if any. The GSL function names include a type specifier (except for type double functions). In this case, the named dependent variable must be one-dimensional and should have no missing values. This reduces the size of the executable and can result in significant performance enhancements on multiuser
systems. We can use Bash regular expressions to extract dates and create symbolic links to simpler filenames with regularly patterned YYYYMM strings like merra2 200903.nc4: for fl in "Is *.nc4" ; do # Convert svc. MERRA2 300.tavgM 2d aer Nx.YYYYMM.nc4 to merra2 YYYYMM.nc4 sfx out="expr match "${fl}" '* Nx.\(.*.nc4\)"

fl out="merra2 ${sfx out}"In -s ${fl} ${fl out} done Then call ncclimo with any standard format filename, e.g., merra2 200903.nc4, as as the caseid: ncclimo -c merra2 200903.nc4 -s 1980 -e 2016 -i $drc_in -0 $drc_out In the default monthly climo generation mode, ncclimo expects each input file to contain one single record that is the monthly
average of all fields. This causes ncatted to perform the editing operation only on variables that are the same type as the specified attribute. Then you could specify the packing map pck map as ‘hgh byt’ and the packing policy pck plc as ‘all xst’: ncpdqg -P all xst -M hgh byt in.nc out.nc Many different packing maps may be used to construct a given
file by performing the packing on subsets of variables (e.g., with -v’) and using the append feature with ‘-A’ (see Appending Variables). Subject to the availability of adequate RAM, expand the number of jobs-per-node by increasing job nbr until overall throughput peaks. @all=get vars_in(); *sz=@all.size(); for(*idx=0;idx= 3){

*@var nm=*@var _nm.float(); // The push function also takes a call-by-ref attribute: if it does not already exist then it will be created // The call below pushes a NC_STRING to an att so the end result is a list of NC_STRINGS push(&@prc,@var nm); } } *sz=@prc.size(); for(*idx=0;idx, =, = < >
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