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Data Resources netCDF
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What is netCDF?

LAB 3 :

 NetCDF (network Common Data Form) is an interface for array-
oriented data access and a library that provides an implementation
of the interface. The NetCDF library also defines a machine-
independent format for representing scientific data. Together, the
interface, library, and format support the creation, access, and
sharing of scientific data.

 NetCDF maintains a collection of reanalysis datasets for use in
climate diagnostics and attribution.
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LAB 3 :

 Reanalysis datasets are created by assimilating ("inputting") climate
observations using the same climate model throughout the entire
reanalysis period in order to reduce the affects of modeling changes
on climate statistics. Observations are from many different sources
including ships, satellites, ground stations, RAOBS, and radar.

 Currently, PSD makes available these reanalysis datasets to the public
in our standard NetCDF format.

 PSD is Physical Sciences Division in ESRL Earth System Research
Laboratory of NOAA NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION

Data Resources netCDF
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 NetCDF (Network Common Data Form)

Topics Covered:

1. The ncdisp command  : Open NetCDF File    

2. The ncinfo command   : Get Information About NetCDF File

3. The ncread command  : Read Data from NetCDF File

LAB 3 : NetCDF Data Model
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LAB 3 :

 A quick guide on how to use Matlab netCDF functions

A netCDF file contains two parts: 

 A "header" that describes the names, dimensions, etc., of the variables stored 
in the file.

 And the main body that contains the real data. 

 To process a netCDF file, we need to first extract the information in the 
header and determine what portion/segment of the data we want to use.

 This is usually done by using a set of stand-alone tools. we will discuss in 
Part (A). 

 Once the content of a netCDF file is known, it is rather straight forward to 
read the data as will be discussed in Part (B).

NetCDF Data Model
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LAB 3 :
Part (A) Inspect the content of a netCDF file

We will use the netCDF data file, PRESSURE_9.nc, as an example to explain 

how the MATLAB functions work. This file, extracted and downloaded from the 

NOAA ESRL-PSD web portal (www.esrl.noaa.gov/psd), contains the 

Atmospheric model CMAP gridded data for the long-term Mean sea level 

pressure for the global domain on a regular longitude latitude grid for the 

climatological means for January, February, ..., December.
OR use this link for retrieve data from The European Centre for Medium-Range 
Weather Forecasts (ECMWF)
http://apps.ecmwf.int/datasets/data/interim-full-daily
http://apps.ecmwf.int/datasets/data/macc-reanalysis/levtype=sfc/

NetCDF Data Model
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LAB 3 :
1.The ncdisp command 
Display contents of NetCDF data source in Command Window

Syntax

1- ncdisp(source)

Displays as text in the Command Window ,all the group ,dimensions, variable

definitions, and all attributes in the NetCDF data source 

2- ncdisp(source,location)

Displays information about the variable or group specified by location in source.

3- ncdisp(source,location,modestr)

Displays the contents of the location in source according to the value of modestr. 

Part(A) NetCDF Data Model(Header)
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LAB 3 :

Step 0: Display/check the header of the netCDF file
It is strongly recommended that the information in the header be examined before 
one uses the data in a netCDF file.

1- ncdisp(source)

Displays all the groups, dimensions, variable definitions, and all attributes in       

the NetCDF data source, as text in the Command Window.

Example:
>>ncdisp(‘PRESSURE_9.nc')

source — Name of NetCDF file

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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LAB 3 :

Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc')

Global Attributes:

history     = '2017-12-09 09:58:01 GMT by grib_to_netcdf-2.5.0:

Dimensions:

longitude = 12

latitude  = 11

time      = 241   (UNLIMITED)

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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LAB 3 :

Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc')

Variables:
longitude

Size:       12x1
Dimensions: longitude

Datatype:   single
Attributes:

units     = 'degrees_east'
long_name = 'longitude'

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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LAB 3 :

Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc')

latitude 
Size:       11x1
Dimensions: latitude
Datatype:   single
Attributes:

units     = 'degrees_north'
long_name = 'latitude'

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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Step 0: Display/check the header of the netCDF file

time     
Size:       241x1
Dimensions: time
Datatype:   int32
Attributes:

units     = 'hours since 1900-01-01 00:00:0.0'
long_name = 'time'

>>ncdisp(‘PRESSURE_9.nc')

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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LAB 3 :

Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc')

msl      
Size:       12x11x241
Dimensions: longitude,latitude,time
Datatype:   int16
Attributes:

units         = 'Pa'
long_name     = 'Mean sea level pressure'
standard_name = 'air_pressure_at_sea_level'

1- ncdisp(source)

Part(A) NetCDF Data Model(Header)
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Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc‘,’longitude’)

2- ncdisp(source,location)

Dimensions:
longitude = 12

Variables:
longitude

Size:       12x1
Dimensions: longitude
Datatype:   single
Attributes:

units     = 'degrees_east'
long_name = 'longitude'

Part(A) NetCDF Data Model(Header)
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LAB 3 :
Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc‘,’latitude’)

2- ncdisp(source,location)

Dimensions:
latitude = 11

Variables:
latitude

Size:       11x1
Dimensions: latitude
Datatype:   single
Attributes:

units     = 'degrees_north'
long_name = 'latitude'

Part(A) NetCDF Data Model(Header)



11/27/2021

13

25

LAB 3 :
Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc‘,’time’)

2- ncdisp(source,location)

Dimensions:
time = 241   

Variables:
time

Size:       241x1
Dimensions: time
Datatype:   int32
Attributes:

units     = 'hours since 1900-01-01 00:00:0.0'
long_name = 'time'

Part(A) NetCDF Data Model(Header)
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LAB 3 :
Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc‘,’msl’)

2- ncdisp(source,location)

Dimensions:
longitude = 12
latitude  = 11
time      = 241   (UNLIMITED)

Variables:
msl

Size:       12x11x241
Dimensions: longitude,latitude,time
Datatype:   int16

Part(A) NetCDF Data Model(Header)
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Step 0: Display/check the header of the netCDF file

>>ncdisp(‘PRESSURE_9.nc‘,’msl’)

2- ncdisp(source,location)

Attributes:
units         = 'Pa'

long_name     = 'Mean sea level pressure'
standard_name = 'air_pressure_at_sea_level'

Part(A) NetCDF Data Model(Header)
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LAB 3 :
Step 0: Display/check the header of the netCDF file

3- ncdisp(source,location,modestr)

source Text string specifying the name of the NetCDF file 

location Text string specifying the location of the variable or group in the NetCDF file . 

Set location to / (forward slash) to display the entire contents of the file.

Default: /
modestr specifies the type of display .

‘min‘ Display group hierarchy and variables definitions.

‘full’  Display group hierarchy with dimensions, attributes, and variable definitions.

Default :full 

Part(A) NetCDF Data Model(Header)
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3- ncdisp(source,location,modestr)

Source:  D:\MATLAB\PRESSURE_9.nc
Format:  64bit
Variables:

longitude
Size:       12x1
Dimensions: longitude
Datatype:   single

latitude 
Size:       11x1
Dimensions: latitude
Datatype:   single

time     
Size:       241x1
Dimensions: time
Datatype:   int32

msl      
Size:       12x11x241
Dimensions: longitude,latitude,time
Datatype:   int16

>> ncdisp('PRESSURE_9.nc', '/‘ , 'min')

Part(A) NetCDF Data Model(Header)
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LAB 3 :
3- ncdisp(source,location,modestr)

>> ncdisp('PRESSURE_9.nc', '/‘ , ‘full')
Is the same command  
>>ncdisp('PRESSURE_9.nc')
>>ncdisp(‘PRESSURE_9.nc’, ’msl’ , ’min’)
Source:

D:\MATLAB\PRESSURE_9.nc
Format: 64bit
Variables:

msl
Size:       12x11x241
Dimensions: longitude,latitude,time
Datatype:   int16

Part(A) NetCDF Data Model(Header)
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LAB 3 : Part(A) NetCDF Data Model(Header)
2.The ncinfo command Return information about NetCDF data source

finfo = ncinfo(source)
vinfo = ncinfo(source,varname)
ginfo = ncinfo(source,groupname)

Syntax

>> finfo=ncinfo('PRESSURE_9.nc')
>> finfo_msl=ncinfo('PRESSURE_9.nc','msl')

finfo = 
Filename: 'D:\MATLAB\PRESSURE_9.nc'

Name: '/'
Dimensions: [1x3 struct]
Variables: [1x4 struct]
Attributes: [1x2 struct]

Groups: []
Format: '64bit'

32

LAB 3 :

Dimensions
Variables
Attributes

Dimensions
 Longitude
 Latitude
 Time

Variables(long , lat ,time)

10 11
12 13

Variables
long

la
t

For each location one value so for this ex. 
we have four locations .

A NetCDF dataset contains :

Latitude Longitude

TimeHeight

Part(B) NetCDF Data Model(Contains)
1.The ncread command 
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Dimensions
Variables
Attributes

Dimensions
 Longitude
 Latitude
 Time

Variables(long , lat ,time)

10 11
12 13

Variables
long

la
t

9 9.1
9 9.1

long

42 42

41.9 41.9 lat

A NetCDF dataset contains :

Part(B) NetCDF Data Model(Contains)
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LAB 3 :

Dimensions
Variables
Attributes

Dimensions
 Longitude
 Latitude
 Time

Variables(long , lat ,time)
Variables

long

la
t

9 9.1
9 9.1

long

42 42

41.9 41.9 lat

9    9.1
42
41.9

A NetCDF dataset contains :

Part(B) NetCDF Data Model(Contains)
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Dimensions
Variables
Attributes

Dimensions
 Longitude
 Latitude
 Time

Variables(long , lat ,time)

10 11
12 13

Variables
long

la
t

9 9.1
9 9.1

long

42 42

41.9 41.9 lat
Time

A NetCDF dataset contains :

Part(B) NetCDF Data Model(Contains)
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LAB 3 :

Dimensions
Variables
Attributes

Dimensions
 Longitude
 Latitude
 Time

Variables(long , lat ,time)

10 11
12 13

Variables
long

la
t

Time

A NetCDF dataset contains :

Part(B) NetCDF Data Model(Contains)
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LAB 3 : Part(B) NetCDF Data Model(Contains)

 Here, we use the "normal" convention 
with each of the indices, i, j, and k, 
starting from 1.
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LAB 3 :

1. Dimensions (for example, time, latitude, longitude, or height.)
A dimension may be used to represent a real physical dimension, for example, 
time, latitude, longitude, or height. A dimension might also be used to index
other quantities, for example station or model-run-number.
A netCDF dimension has both a name and a length.

2. Variables(represents an array of  values of  the same type, which 
store the bulk data.)
Variables are used to store the bulk of the data in a netCDF dataset. A variable
represents an array of values of the same type. A scalar value is treated as a 0-
dimensional array. A variable has a name, a data type, and a shape described 
by its list of dimensions specified when the variable is created. A variable may 
also have associated attributes, which may be added, deleted or changed after 
the variable is created.

NetCDF Data Model
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3. Attributes(are used to store data about the data ,ancillary data or 
metadata).
NetCDF attributes are used to store data about the data (ancillary data or 
metadata), similar in many ways to the information stored in data dictionaries 
and schema in conventional database systems. Most attributes provide 
information about a specific variable. These are identified by the name (or ID) of 
that variable, together with the name of the attribute.

NetCDF Data Model
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LAB 3 :

Read data from variable in NetCDF data source3.The ncread command 

Syntax

vardata = ncread(source,varname)

 source Text string specifying the name of the NetCDF file

 Varname Text string specifying the name of a variable in the NetCDF file

 Vardata The data in the variable, ncread uses the MATLAB datatype 
that is the closest type to the corresponding NetCDF datatype . 

>> ncdisp('PRESSURE_9.nc', '/‘ , 'min‘ )

>>long=ncread(‘PRESSURE_9.nc‘ , ‘longitude‘ )

Part(B) NetCDF Data Model(Contains)

Example:
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LAB 3 : Part(B) NetCDF Data Model(Contains)

3.The ncread command 

Example:
>> ncdisp( 'PRESSURE_9.nc', '/‘ , 'min')
>>long=ncread( ‘PRESSURE_9.nc‘ , ‘longitude')
>>lat=ncread( ‘PRESSURE_9.nc’ , ’latitude’)
>>time=ncread( ‘PRESSURE_9.nc’ , ’time’)
>>msl=ncread( ‘PRESSURE_9.nc’ , ’msl’)
Example(1) :-
Retrieve data from nc-file (PRESSURE_9.nc) to read again in excel sheet for Iraq 
region .

vardata = ncread(source,varname)

42

LAB 3 :
% Example 1: This is program to transfer data from

% netCDF source file to excel sheet

% Retrieve data for All grid  

clc , clear all

format longE

% Step 1 : Display all varaibles in nc file using

% command: ncdisp

filename=‘PRESSURE_9.nc';

ncdisp( filename, '/','min')

%%%%%%%%%%%%%%%%%%%%%%%%%

NetCDF Data Model



11/27/2021

22

43

LAB 3 : NetCDF Data Model
% Step 2 : Read varaibles from nc file by command: ncread

variable=input('write your main variable=','s');

msl=ncread(filename,variable);

long=ncread(filename,'longitude');

lat=ncread(filename,'latitude');

time=ncread(filename,'time');

msl=0.01*msl;     % 1mb=0.01*Pa

44

LAB 3 :
% Step 3 : Read all longitude and latitude for all grid
% in 2-D (2 dimensional) of array 
m=numel(long);% m:number of element of longitude 
n=numel(lat); % n:number of element of latitude
h=0;g=0;
for i=1:n

for j=1:m
h=h+1;

latt(h)=lat(i);
longg(h)=long(j);

end
end
latt1=[longg ; latt];

NetCDF Data Model
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LAB 3 :
% Step 4 :Convert 3-D array to 2-D array for all
% stations
mm=length(time);
for i=1:n

for j=1:m
g=g+1;
MSL(:,g)=msl(j,i,:);

end
end

NetCDF Data Model
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LAB 3 :
% Step 5 :Convert time from netCDF format to MATLAB
% format using its units and sort data in nc file
time=double(time);
A=time./24+datenum('1900-01-01 0:0:0');
[time,I] = sort(A);
MSL=MSL(I,:);
yy=year(time);mm=month(time);dd=day(time);hh=hour(time);
Date=[yy mm dd hh];
% Step 6:Display data in excel sheet or save data in .mat 
% file
C={'LOCATION:IRAQ','FROM','TO','Longitude';'DATE','1/9/200
9','30/9/2009','Latitude'};
DD={'Year','Month','Day','Hour'};

NetCDF Data Model
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LAB 3 :
for i=1:n*m

X(i)={'Pressure (mb)'};
end
fileName='PRESSURE_9.xlsx';
sheet =1 ;
xlswrite(fileName,C,sheet,'A1')
xlswrite(fileName,DD,sheet,'A3')
xlswrite(fileName,latt1,sheet,'E1')
xlswrite(fileName,X,sheet,'E3')
xlswrite(fileName,Date,sheet,'A4')
xlswrite(fileName,MSL,sheet,'E4')
save PRESSURE_9

NetCDF Data Model
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LAB 3 : NetCDF Data Model
>> NC_FILE Variables:

longitude
Size:       12x1
Dimensions: longitude

latitude 
Size:       11x1
Dimensions: latitude

time     
Size:       241x1
Dimensions: time

msl      
Size:       12x11x241
Dimensions: longitude,latitude,time

write your main variable=msl
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Example(1) :- Retrieve data from nc-file to read again in excel sheet for all location 
.
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LAB 3 : NetCDF Data Model
>> load pressure_9
>>map_pressure(MSL,longg,latt,time)
input hour=9
input day=9
input month=9
input year=2009
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LAB 3 : NetCDF Data Model
>> NC_FILE Variables:

longitude
Size:       12x1
Dimensions: longitude

latitude 
Size:       11x1
Dimensions: latitude

time     
Size:       241x1
Dimensions: time

msl      
Size:       12x11x241
Dimensions: longitude,latitude,time

write your main variable=msl
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LAB 3 : NetCDF Data Model

Example(2) :-
Retrieve data from nc-file to read again in 
excel sheet for Baghdad only .
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LAB 3 : NetCDF Data Model
>> load temp_9
>>map(MSL,longg,latt,time)
input hour=18
input day=1
input month=9
input year=2009
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LAB 3 : NetCDF Data Modelhttp://apps.ecmwf.int/datasets/data/macc-reanalysis/levtype=sfc/
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LAB 3 : NetCDF Data Model
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LAB 3 : NetCDF Data Model


