
Downloading/Accessing NCEP forecast grids from NCEP NOMADS sever 
 
Downloading subset forecast model data from an NCEP server. 
 
Go to https://nomads.ncep.noaa.gov/, choose the model data you want in Data Set column. For example, “GFS 1.00 
Degree” for 1 degree resolution GFS data set.  
 
There are three ways of downloading/accessing the data.  
 

1. The ‘https’ direct download approach  
 

The ‘https’ approach takes you to the data directory and files where you can click and download individual files, 
either manually or using wget with the full URL pointing to the specific files. For example: 
 
wget https://nomads.ncep.noaa.gov/pub/data/nccf/com/gfs/prod/gfs.20220223/00/atmos/gfs.t00z.pgrb2.1p00.f012 
 

will download file gfs.t00z.pgrb2.1p00.f012.     
      

2. The ‘grid filter’ approach 
 

This method allows you to pick and choose variables, model levels and spatial range of the grids, then either 
directly download or obtain an URL to allow you to download through common line or in a script using curl. 
The filter interface is shown in the following screen capture, where “Show the URL only for web programming” is 
selected. 

 



 



Click on ‘Start downloading’, you will be presented with the following URL, which specifies the data variables, 
their vertical levels and lat/lon ranges to be downloaded: 
 
URL= 
https://nomads.ncep.noaa.gov/cgi-
bin/filter_gfs_1p00.pl?file=gfs.t00z.pgrb2.1p00.f012&lev_1000_mb=on&lev_300_mb=
on&lev_500_mb=on&lev_750_mb=on&lev_800_mb=on&lev_entire_atmosphere_%5C%28consid
ered_as_a_single_layer%5C%29=on&lev_surface=on&var_HGT=on&var_PRMSL=on&var_PWAT
=on&var_RH=on&var_TMP=on&var_UGRD=on&var_VGRD=on&subregion=&leftlon=-
140&rightlon=-60&toplat=90&bottomlat=10&dir=%2Fgfs.20220223%2F00%2Fatmos 
 
In the Unix/Linux terminal, such as the jupyter.lib.ou.edu terminal (I suggest you make a directory first and do the 
following within the directory), enter the following: 
 
curl ‘https://nomads.ncep.noaa.gov/cgi-
bin/filter_gfs_1p00.pl?file=gfs.t00z.pgrb2.1p00.f012&lev_1000_mb=on&lev_300_mb=
on&lev_500_mb=on&lev_750_mb=on&lev_800_mb=on&lev_entire_atmosphere_%5C%28consid
ered_as_a_single_layer%5C%29=on&lev_surface=on&var_HGT=on&var_PRMSL=on&var_PWAT
=on&var_RH=on&var_TMP=on&var_UGRD=on&var_VGRD=on&subregion=&leftlon=-
140&rightlon=-60&toplat=90&bottomlat=10&dir=%2Fgfs.20220223%2F00%2Fatmos’ -o 
GFS.grb 
 
to download the subset GFS data. 
 
You can convert the GRIB format GFS file to NetCDF format using wgrib2: 
 
wgrib2 GFS.grb -nc4 -netcdf GFS.nc 
 
If you don’t have wgrib2 command, try ‘conda install -c conda-forge wgrib2’ to install it. 
 



Examine the content of GFS.nc using ncdump: 
 
ncdump -h GFS.nc  
 
 
In the following are screen information when I ran the above commands: 
 
jovyan@jupyter-mxue-40ou-2eedu:~/GetGFS/tmp$ curl 'https://nomads.ncep.noaa.gov/cgi-
bin/filter_gfs_1p00.pl?file=gfs.t00z.pgrb2.1p00.f012&lev_1000_mb=on&lev_300_mb=on&lev_500
_mb=on&lev_750_mb=on&lev_800_mb=on&lev_entire_atmosphere_%5C%28considered_as_a_single_lay
er%5C%29=on&lev_surface=on&var_HGT=on&var_PRMSL=on&var_PWAT=on&var_RH=on&var_TMP=on&var_U
GRD=on&var_VGRD=on&subregion=&leftlon=-140&rightlon=-
60&toplat=90&bottomlat=10&dir=%2Fgfs.20220223%2F00%2Fatmos' -o GFS.grb 
 
  % Total    % Received % Xferd  Average Speed   Time    Time     Time  Current 
                                 Dload  Upload   Total   Spent    Left  Speed 
100  293k    0  293k    0     0   792k      0 --:--:-- --:--:-- --:--:--  795k 
 
jovyan@jupyter-mxue-40ou-2eedu:~/GetGFS/tmp$ wgrib2 GFS.grb -nc4 -netcdf GFS.nc 
 
1:0:d=2022022300:HGT:300 mb:12 hour fcst: 
2:13301:d=2022022300:TMP:300 mb:12 hour fcst: 
3:23322:d=2022022300:RH:300 mb:12 hour fcst: 
4:31703:d=2022022300:UGRD:300 mb:12 hour fcst: 
5:40084:d=2022022300:VGRD:300 mb:12 hour fcst: 
6:48465:d=2022022300:HGT:500 mb:12 hour fcst: 
7:61766:d=2022022300:TMP:500 mb:12 hour fcst: 
8:72607:d=2022022300:RH:500 mb:12 hour fcst: 
9:80988:d=2022022300:UGRD:500 mb:12 hour fcst: 
10:89369:d=2022022300:VGRD:500 mb:12 hour fcst: 
11:97750:d=2022022300:HGT:750 mb:12 hour fcst: 
12:111051:d=2022022300:TMP:750 mb:12 hour fcst: 
13:121892:d=2022022300:RH:750 mb:12 hour fcst: 
14:130273:d=2022022300:UGRD:750 mb:12 hour fcst: 



15:141114:d=2022022300:VGRD:750 mb:12 hour fcst: 
16:151955:d=2022022300:HGT:800 mb:12 hour fcst: 
17:164436:d=2022022300:TMP:800 mb:12 hour fcst: 
18:175277:d=2022022300:RH:800 mb:12 hour fcst: 
19:183658:d=2022022300:UGRD:800 mb:12 hour fcst: 
20:194499:d=2022022300:VGRD:800 mb:12 hour fcst: 
21:205340:d=2022022300:TMP:1000 mb:12 hour fcst: 
22:216181:d=2022022300:RH:1000 mb:12 hour fcst: 
23:224562:d=2022022300:UGRD:1000 mb:12 hour fcst: 
24:234583:d=2022022300:VGRD:1000 mb:12 hour fcst: 
25:245424:d=2022022300:HGT:1000 mb:12 hour fcst: 
26:257905:d=2022022300:HGT:surface:12 hour fcst: 
27:270386:d=2022022300:TMP:surface:12 hour fcst: 
28:278767:d=2022022300:PWAT:entire atmosphere (considered as a single layer):12 hour 
fcst: 
29:292068:d=2022022300:RH:entire atmosphere (considered as a single layer):12 hour fcst: 
 
jovyan@jupyter-mxue-40ou-2eedu:~/GetGFS/tmp$ ncdump -h GFS.nc 
 
netcdf GFS { 
dimensions: 
        latitude = 81 ; 
        longitude = 81 ; 
        time = UNLIMITED ; // (1 currently) 
variables: 
        double latitude(latitude) ; 
                latitude:units = "degrees_north" ; 
                latitude:long_name = "latitude" ; 
        double longitude(longitude) ; 
                longitude:units = "degrees_east" ; 
                longitude:long_name = "longitude" ; 
        double time(time) ; 
                time:units = "seconds since 1970-01-01 00:00:00.0 0:00" ; 
                time:long_name = "verification time generated by wgrib2 function 
verftime()" ; 



                time:reference_time = 1645574400. ; 
                time:reference_time_type = 3 ; 
                time:reference_date = "2022.02.23 00:00:00 UTC" ; 
                time:reference_time_description = "forecast or accumulated, reference 
date is fixed" ; 
                time:time_step_setting = "auto" ; 
                time:time_step = 0. ; 
        float HGT_300mb(time, latitude, longitude) ; 
                HGT_300mb:_FillValue = 9.999e+20f ; 
                HGT_300mb:short_name = "HGT_300mb" ; 
                HGT_300mb:long_name = "Geopotential Height" ; 
                HGT_300mb:level = "300 mb" ; 
                HGT_300mb:units = "m" ; 
        float TMP_300mb(time, latitude, longitude) ; 
                TMP_300mb:_FillValue = 9.999e+20f ; 
                TMP_300mb:short_name = "TMP_300mb" ; 
                TMP_300mb:long_name = "Temperature" ; 
                TMP_300mb:level = "300 mb" ; 
                TMP_300mb:units = "K" ; 
        float RH_300mb(time, latitude, longitude) ; 
                RH_300mb:_FillValue = 9.999e+20f ; 
                RH_300mb:short_name = "RH_300mb" ; 
                RH_300mb:long_name = "Relative Humidity" ; 
                RH_300mb:level = "300 mb" ; 
                RH_300mb:units = "percent" ; 
…. omitted…. 
  



 
3. The OpenDAP approach – most attractive if the data server supports it 

 
See https://earthdata.nasa.gov/collaborate/open-data-services-and-software/api/opendap 
 
From the above website: “Open-source Project for a Network Data Access Protocol (OPeNDAP) is the developer 
of client/server software, of the same name, that enables scientists to share data more easily over the internet. The 
OPeNDAP group is also the original developer of the Data Access Protocol (DAP) that the software uses. Many 
other groups have adopted DAP and provide compatible clients, servers, and SDKs. OPeNDAP’s DAP is also a 
NASA community standard. For the rest of this document, "OPeNDAP" will refer to the software. 
 
With OPeNDAP, you can access data using an OPeNDAP URL of any database server that supports OPeNDAP. 
You can do this via command-line, Internet browser, or a custom UI. You can also use other NetCDF compliant 
tools, such as Matlab, R, IDL, IDV, and Panoply.” 
 
At the https://nomads.ncep.noaa.gov/  site, click OpenDAP for the data set you want to access, such as 1 degree 
GFS. Select a date (e.g.,. gfs20220223), flick on info for the forecast cycle you want, then you are at a page with a 
URL like 
 
https://nomads.ncep.noaa.gov/dods/gfs_1p00/gfs20220223/gfs_1p00_00z.info  that shows the OpenDAP URL like 
the following: 
 
OPeNDAP/DODS Data URL: http://nomads.ncep.noaa.gov:80/dods/gfs_1p00/gfs20220223/gfs_1p00_00z 
 
 
http://nomads.ncep.noaa.gov:80/dods/gfs_1p00/gfs20220223/gfs_1p00_00z 
 
 is what you need to specify in the your python code, using  



 
dataset = xr.open_dataset(“http://nomads.ncep.noaa.gov:80/dods/gfs_1p00/gfs20220223/gfs_1p00_00z”). 
 
Here open_dataset is an xarray function for ‘open and decode a dataset from a file or file-like object.’ 
 
See https://xarray.pydata.org/en/stable/generated/xarray.open_dataset.html.  


