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Introduction 
 

This document describes the procedure for downloading and decoding the common 

reanalysis products, namely: 

 

ERA40 1957-2002 

JRA25 1979-present 

NCEP Reanalysis 1948- present 

NCEP Reanalysis 2 1979- present (also called NCEP2) 

 

These global data are available 4 times per day and as daily and monthly averages. The 

data resolution is normally on a regular 2.5 x 2.5 degree latitude-longitude grid. 

However surface data (excluding mean sea level pressure) from the two NCEP 

Reanalysis products is on a Gaussian grid (about 1.9 degrees in latitude by 1.875 degrees 

in longitude). Climatologies (long-term averages) may also be available. The above web 

sites allow some manipulation of data and plotting capability.  

 

Normally you select a time period (and in some cases a region), the variables that you 

require and the output format (GRIB or NetCDF). The ERA40 products may be output in 

either NetCDF or GRIB format (if you choose the former you also get a copy in the 

latter). The NCEP products are output in NetCDF only. My recommendation is to 

download the data in NetCDF format since it is more versatile e.g. it can be read directly 

into GrADS. Furthermore NetCDF fi les are platform-independent which means they can 

be read by software on any computer (SUN, Linux PC, Windows, Mac). 

 

Since NetCDF is supported by many programs and packages you may directly read your 

data into these. However you may wish to convert a NetCDF fi le into CMP (conmap) 

format. The CMP file(s) may then be read and processed in a program of your own 

design. There is also a simple uti li ty to convert CMP to a basic form of NetCDF so that 

this processed data may be read by another package. 

   

Some general remarks about software 
 

Most of our software is available on both the SUNs (Solaris OS) and Linux machines. A 

program usually has the same name e.g. gr ads , and versions are normally similar in 

terms of release date. The only major exception at present is conmap on atlas – use 

orthus instead. In addition there are several versions of the conmap program in 

existence. On the Linux machines, use conmap7. 

 

Generally speaking, you should use the Linux machines for your work. 
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However, atlas may be faster for IO intensive procedures such as decoding large GRIB 

or NetCDF fi les. 

 

Some of the packages e.g. GrADS, are also available for a Windows PC or a Mac. 

 

Note than binary fi les produced by Fortran and C programs on the SUNs (‘big-endian’ ) 

are incompatible with programs to process them on the Linux machines (‘ l ittle-endian’ ). 

The most common instance of this problem is with conmap files. Use binswap on either 

‘ end’ . For example: 

bi nswap –c pmsl . ncep. sun. cmp pmsl . ncep. l i nux . cmp 

 

where bi nswap is run on the Linux machine. 

The output file (pmsl.ncep.linux.cmp) can now be read on a Linux machine. 

The reverse procedure is also true: a Linux conmap fi le may be converted on a SUN with 

bi nswap. 

 
 
1. Downloading reanalysis data  
 
 
Downloading ERA40 data 
 

1. Normally you will keep your data fi les in your UNIX ‘work’  area e.g. 

/work18/kevinTherefore connect to a UNIX machine with ssh and create an appropriate 

folder e.g. /work18/kevin/era40/data 

 

2. From an x t er m window type: mozi l l a & 

 

3. Goto to: http://data.ecmwf.int/data/d/era40_daily/ 
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4. Select a date range or l ist of months  e.g. Jul 1980. 

 

 
 

5. Select a time (e.g. 12 UTC) and the variables (parameters) that you want e.g. U and V 

winds at 850 hPa. Note: Choose either Pressure levels or Surface. 
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At the end of the page click on Retrieve NetCDF. 

 

 

6. You may specify a smaller region by clicking the Area picture l ink (default: whole 

globe). The Grid picture l ink is set to a 2.5 x 2.5 degree grid (cannot be changed). Then 

click Now. 

 

 



 5 

7. There may be a delay as data extraction occurs on the remote site. When complete you 

will see a page like this. Notice there is a GRIB copy too. 

 

 

 

8. Click on the nc HTTP link. You can move to the folder that you want and give the file 

a suitable name (default: output.nc) via the Enter name … dialog box. 
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9. The NetCDF fi le: uv_winds_198007_12UTC_era40.nc can now be read into a suitable 

package of converted to CMP format. Note: After you have successfully downloaded a 

fi le you may delete it from the ECMWF server by clicking on the ‘ trash can’  icon  

 

 
10. The procedure may be repeated. For instance, selecting mean sea level pressure for 

the same period (Surface table). The fi le was saved as: pmsl_198007_12UTC_era40.nc 

 

 
 

 

 

Downloading JRA25 data  

 

This is the latest of the reanalysis products and requires registration for access. Please 

consult Kevin Keay if you need to use this product. The data are in GRIB format but 

may be converted to NetCDF on our network using xconv .
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Downloading NCEP Reanalysis 2 (NCEP2) data 

 

1. Normally you will keep your data fi les in your UNIX ‘work’  area e.g. 

/work18/kevinTherefore connect to a UNIX machine with ssh and create an appropriate 

folder e.g. /work18/kevin/ncep2/data 

 

2. From an x t er m window type: mozi l l a & 

 

3. Go to to: http://www.cdc.noaa.gov/cdc/data.ncep.reanalysis2.html 

On this page you will  see a section with links to different kinds of variables. 

 

 
 

4.  As an example we want mean sea level pressure (‘SurfaceData ’  link in 3 above). 

Then click on the Create Plot/Subset icon  for ‘Mean Sea level pressure 4-times 

Daily Mean’ . 
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5.  Click on the link ‘Make plot or subset’  (beneath the graphic ). 

 

 

 

6. Leave the Axis Dimensions unchanged (whole globe). Under Other Dimension 

Value(s) set the ‘ time’  dimension to cover July 1-4 1980 at 00,06,12,18 UTC. Under 

Output options, click the button for ‘Create a subset without making a plot’ . Finally 

click                                                            at the bottom of the page. 
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7. There may be a delay while the data are being extracted at the remote site. When the 

extraction is complete the following screen will appear. 

 

 

 

8. Click on the link to ‘Examine the metadata’ . This is a header dump (like ncdump). We 



 10 

see that there are 16 maps (time is 16) and that the time range is correct. 

 

 

 

 

 

9. Go back to the previous page and click on ‘ FTP a copy of the data’ . You will see a 

dialog box with a generated unique name e.g. 128.250.120.93.107.17.49.49.nc. This 
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name may be replaced with a more meaningful one e.g. pmsl_198007_part_ncep.nc. 

 

  
 

10. The NetCDF fi le is now available for reading and data processing.  

 

Note for  most recent NCEP Reanalysis 2 data (GRIB format) 

 

The NOAA web site for NCEP Reanalysis 2 is supposed to be updated quarterly. 

If you want data for the most recent period go to: 

http://nomad1.ncep.noaa.gov/ncep_data/index.html 
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Use the first two headings with ‘NCEP/DOE Reanalysis (Reanalysis-2)’  and the table entries 

‘Reanalysis-2 pressure level’  and ‘Reanalysis-2 non-pressure level’ . Click on the ‘ ftp2u’  l ink in 

the column headed ‘ ftp’ . As an example, download mean sea level pressure for March 11-12 

2007 (click ‘Reanalysis-2 pressure level’ ). The only output format is GRIB. 

 

 
… 
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Note the appropriate selections in the form above. We have chosen the data file 

pgb.200703 (March 2007), we have checked the MSL level, the PRES (pressure), 

variable, days 11 and 12, all hours and no changes to the region (whole globe). Now 

click the                                 button. 

 

  

Click the http link. 

 

  

Now click on the pgb fi le l ink and save the file pgb.200703 to your UNIX folder. 

The file pgb.200703 can now be decoded to CMP format for data processing. 
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Impor tant: Each time you fi ll  in the form to select files for download, the names 

pgb.yyyymm (year-month) will be overwritten. Make sure that you download to separate 

folders or rename the pgb files before commencing a new download. 

 

Note: For data spanning more than one month there will be multiple files. You can 

simply click and download them. Another way is to use ‘anonymous’  f t p (username: 

anonymous, password: your email address). For the folder on the remote site use 

everything in the index name from /pub e.g. /pub/NOMAD_1hr/tdir19-1.28376 in this 

example. 

 

110 kev i n@cove: / wor k18/ kev i n/ dat a> f t p nomad3. ncep. noaa. gov  

Connec t ed t o nomad3. ncep. noaa. gov  ( 140. 90. 198. 158) .  

220 Pr oFTPD 1. 2. 10 Ser ver  ( Pr oFTPD Def aul t  I ns t al l at i on)  
[ 140. 90. 198. 158]  

Name ( nomad3. ncep. noaa. gov: kev i n) :  anonymous  

331 Anonymous l ogi n ok ,  send your  compl et e emai l  addr ess  as  your  
passwor d.  

Passwor d:  keay@uni mel b. edu. au 

230 Anonymous access  gr ant ed,  r es t r i c t i ons appl y .  

Remot e sys t em t ype i s  UNI X.  

Us i ng bi nar y  mode t o t r ansf er  f i l es .  

f t p> cd / pub/ NOMAD_1hr / t di r 19- 1. 28376 

250 CWD command successf ul  

f t p> di r  

227 Ent er i ng Pass i ve Mode ( 140, 90, 198, 158, 209, 247) .  

150 Openi ng ASCI I  mode dat a connec t i on f or  f i l e l i s t  

- r w- r - - r - -    1 nobody    nobody      105792 Apr  19 05: 36 pgb. 200703 

226 Tr ans f er  compl et e.  

f t p> get  pgb. 200703 ( f or  mul t i pl e f i l es :  mget  pgb. * )  

l ocal :  pgb. 200703 r emot e:  pgb. 200703 

227 Ent er i ng Pass i ve Mode ( 140, 90, 198, 158, 209, 251) .  

150 Openi ng BI NARY mode dat a connec t i on f or  pgb. 200703 ( 105792 by t es )  

226 Tr ans f er  compl et e.  

105792 by t es  r ecei ved i n 1. 29 secs  ( 80 Kbyt es/ sec )  

f t p> qui t  

221 Goodbye.
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Downloading NCEP Reanalysis data 

 

1. Normally you will keep your data fi les in your UNIX ‘work’  area e.g. 

/work18/kevinTherefore connect to a UNIX machine with ssh and create an appropriate 

folder e.g. /work18/kevin/ncep/data 

 

2. From an x t er m window type: mozi l l a & 

 

3. Goto to: http://www.cdc.noaa.gov/cdc/data.ncep.reanalysis.html 

 

 

 

Choose a category from the right pane e.g. Surface, for mean sea level pressure. 
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4. Click on the link ‘Make plot or subset’  (beneath the graphic ). From this point the 

procedure is the same as for the NCEP Reanalysis 2 case. 

 

 

 

5. As in the NCEP Reanalysis 2 case you can select a time period and region – choose 

July 1-4 1980 for all 4 times. After the data has been extracted at the remote site check 

the metadata. Then save the file to your UNIX folder as: pmsl_198007_part_ncep.nc 
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6. The NetCDF fi le is now available for reading and data processing. 
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2. Decoding reanalysis data 
 

Decoding NetCDF data to CMP (‘conmap’ ) format 
 

The program r ead_nc2cmp can handle common NetCDF fi les, especially the reanalysis 

products.  

 

Usage: For brief help: r ead_nc2cmp 

and for some examples: r ead_nc2cmp –hel p 

 

r ead_nc2cmp:  Ver s i on 2. 0 ( Feb 12 2007)  

Usage:  r ead_nc2cmp [ - - hel p] [ - D i dbg] [ - i  nc f i l e] [ - o cmpf i l e] [ - d 
" l on, l at , t i me" ]  

 [ - u user var ] [ - g gr i dt ype] [ - l  l evel var ] [ - L i l ev ] [ - r  r t ype] [ - s  
uscal ] [ - v  v t ype]  

 [ - U uni t s ] [ - m no_maps] [ - p uduni t s ] [ - M " map1, map2" ]  

 D:  0= None 1= Basi c  2= Ver bose 3= Pr i nt  di mens i on ar r ays  t o f i l e 
f or t . 10 

 Not e:  Max.  s i zes of  t ex t  var i abl es  

 gr i dt ype:  10 r t ype:  5 v t ype:  8 uni t s :  8 

 - - hel p:  Gi ves some exampl es  

Some examples 

Many of the default settings of the options will be correct for common reanalysis 

products. The - d option is set for NCEP and NCEP2 by default, assuming that the 

longitude, latitude and time variables are named l on, l at  and t i me. 

If you are unsure, use ncdump e.g. ncdump –h hgt . 1980. nc , to check the NetCDF 

fi le header for the names of dimensions and variables – these are case-sensitive e.g. SLP 

is not the same as slp. 

 

(1) ERA40 with no level var iable 

The output from ncdump for hgt.2002.Jun.500hPa.nc in folder ncdata is:  

 

net cdf  hgt . 2002. Jun. 500hPa {  

di mens i ons:  

 l ongi t ude = 144 ;  

 l at i t ude = 73 ;  
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 t i me = UNLI MI TED ;  / /  ( 120 cur r ent l y )  

var i abl es :  

 f l oat  l ongi t ude( l ongi t ude)  ;  

  l ongi t ude: uni t s  = " degr ees_eas t "  ;  

  l ongi t ude: l ong_name = " l ongi t ude"  ;  

 f l oat  l at i t ude( l at i t ude)  ;  

  l at i t ude: uni t s  = " degr ees_nor t h"  ;  

  l at i t ude: l ong_name = " l at i t ude"  ;  

 i nt  t i me( t i me)  ;  

  t i me: uni t s  = " hour s  s i nce 1900- 01- 01 00: 00: 0. 0"  ;  

  t i me: l ong_name = " t i me"  ;  

 shor t  z ( t i me,  l at i t ude,  l ongi t ude)  ;  

  z : scal e_f ac t or  = 0. 217434325978148 ;  

  z : add_of f set  = 51602. 802096924 ;  

  z : _Fi l l Val ue = - 32767s  ;  

  z : mi ss i ng_val ue = - 32767s ;  

  z : uni t s  = " m* * 2 s* * - 2"  ;  

  z : l ong_name = " Geopot ent i al "  ;  

 

/ /  gl obal  at t r i but es:  

  : Convent i ons  = " CF- 1. 0"  ;  

  : hi s t or y  = " 2006- 05- 11 03: 18: 51 GMT by mar s2net cdf - 0. 92"  ;  

}  

Hence: 

r ead_nc2cmp - i  ncdat a/ hgt . 2002. Jun. 500hPa. nc  - o j . cmp 

- d " l ongi t ude, l at i t ude, t i me"  - u z  - D 3 - r  ERA40 - m 2 

 

The user variable is geopotential (z ) and the three basic dimensions are named 
l ongi t ude, l at i t ude and t i me. 

The dataset is ERA40 and as a test we will output the first two maps. Omit - m option to 
get all maps. 

- D is the debug option; 3 prints the dimensions to a file called fort.10. You can omit - D 
option. 

Note: For ERA40 geopotential, the program will divide by g= 9.807 m s* * -2 to give 
geopotential height (m). 

 

(2) ERA40 with a level var iable 
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The output from ncdump for hgt.200208.nc in folder ncdata is: 

 

net cdf  hgt . 200208 {  

di mens i ons:  

 l ongi t ude = 144 ;  

 l at i t ude = 73 ;  

 l evel i s t  = 23 ;  

 t i me = UNLI MI TED ;  / /  ( 62 cur r ent l y )  

var i abl es :  

 f l oat  l ongi t ude( l ongi t ude)  ;  

  l ongi t ude: uni t s  = " degr ees_eas t "  ;  

  l ongi t ude: l ong_name = " l ongi t ude"  ;  

 f l oat  l at i t ude( l at i t ude)  ;  

  l at i t ude: uni t s  = " degr ees_nor t h"  ;  

  l at i t ude: l ong_name = " l at i t ude"  ;  

 i nt  l evel i s t ( l evel i s t )  ;  

  l evel i s t : uni t s  = " mi l l i bar s "  ;  

  l evel i s t : l ong_name = " pr essur e_l evel "  ;  

 i nt  t i me( t i me)  ;  

  t i me: uni t s  = " hour s  s i nce 1900- 01- 01 00: 00: 0. 0"  ;  

  t i me: l ong_name = " t i me"  ;  

 shor t  z ( t i me,  l evel i s t ,  l at i t ude,  l ongi t ude)  ;  

  z : scal e_f ac t or  = 7. 53787087081502 ;  

  z : add_of f set  = 241940. 397676004 ;  

  z : _Fi l l Val ue = - 32767s  ;  

  z : mi ss i ng_val ue = - 32767s ;  

  z : uni t s  = " m* * 2 s* * - 2"  ;  

  z : l ong_name = " Geopot ent i al "  ;  

 

/ /  gl obal  at t r i but es:  

  : Convent i ons  = " CF- 1. 0"  ;  

  : hi s t or y  = " 2006- 05- 08 06: 31: 19 GMT by mar s2net cdf - 0. 92"  ;  

}  

 

There are 23 levels. If you use ncdump - v  l evel i s t  then you can see the levels: 

 

 l evel i s t  = 1,  2,  3,  5,  7,  10,  20,  30,  50,  70,  100,  150,  200,  250,  300,  400,   
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    500,  600,  700,  775,  850,  925,  1000 ;  

 

If you want the 500 hPa level then you require l evel i s t ( 17) . 

Hence: 

r ead_nc2cmp - i  ncdat a/ hgt . 200208. nc  - o j . cmp 

 –d " l ongi t ude, l at i t ude, t i me"  - u z  - D 3 - r  ERA40 - l  l evel i s t  - L 17 - m 2 

 

(3) NCEP2 with no level var iable 

 

The output from ncdump for hgt.58.0500.nc in the current folder is: 

 

net cdf  hgt . 58. 0500 {  

di mens i ons:  

 t i me = 1460 ;  

 l at  = 73 ;  

 l on = 144 ;  

var i abl es :  

 doubl e t i me( t i me)  ;  

  t i me: uni t s  = " hour s  s i nce 1- 1- 1 00: 00: 0. 0"  ;  

  t i me: l ong_name = " Ti me"  ;  

  t i me: act ual _r ange = 17154744. ,  17163498.  ;  

  t i me: del t a_t  = " 0000- 00- 00 06: 00: 00"  ;  

 f l oat  l at ( l at )  ;  

  l at : uni t s  = " degr ees_nor t h"  ;  

  l at : ac t ual _r ange = 90. f ,  - 90. f  ;  

  l at : l ong_name = " Lat i t ude"  ;  

 f l oat  l on( l on)  ;  

  l on: uni t s  = " degr ees_eas t "  ;  

  l on: l ong_name = " Longi t ude"  ;  

  l on: ac t ual _r ange = 0. f ,  357. 5f  ;  

 shor t  hgt ( t i me,  l at ,  l on)  ;  

  hgt : l ong_name = " 4xDai l y  Geopot ent i al  hei ght "  ;  

  hgt : ac t ual _r ange = - 513. f ,  32308. f  ;  

  hgt : val i d_r ange = - 700. f ,  35000. f  ;  

  hgt : uni t s  = " m"  ;  

  hgt : add_of f set  = 32066. f  ;  

  hgt : scal e_f act or  = 1. f  ;  
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  hgt : mi ss i ng_val ue = 32766s  ;  

  hgt : pr ec i s i on = 0s  ;  

  hgt : l eas t _s i gni f i cant _di gi t  = 0s  ;  

  hgt : GRI B_i d = 7s  ;  

  hgt : GRI B_name = " HGT"  ;  

  hgt : var _desc  = " Geopot ent i al  hei ght \ n" ,  

    " H"  ;  

  hgt : dat aset  = " NMC Reanal ys i s \ n" ,  

    " L"  ;  

  hgt : l evel _desc  = " Mul t i pl e l evel s \ n" ,  

    " F"  ;  

  hgt : s t at i s t i c  = " I ndi v i dual  Obs\ n" ,  

    " I "  ;  

  hgt : par ent _s t at  = " Ot her \ n" ,  

    " - "  ;  

}  

 

Hence: 

 

r ead_nc2cmp - i  hgt . 58. 0500. nc - o j . cmp - d " l on, l at , t i me"  - u hgt  

 - D 2 - r  NCEP2 - m 2 

 

Note that the variable is called hgt  and the dataset is NCEP2. The - D option with 2 

gives some extra information. Leave out the - m option to give all maps. 

 

For NCEP2 or NCEP data you probably just need to change the - u option (and 

- v  and - U options for variables other than geopotential height). See (4) below. 

Look at the ncdump of the file (ncdump - h your f i l e. nc) and check. In the above 

example, under Variables: 

 

shor t  hgt ( t i me,  l at ,  l on)  o 

 

Hence the variable is hgt  => - u hgt  

 

(4) NCEP with a level var iable 

The variable is specific humidity. 
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net cdf  shum. 2005. 500 {  

di mens i ons:  

 l on = 144 ;  

 l at  = 73 ;  

 l evel  = 1 ;  

 t i me = UNLI MI TED ;  / /  ( 1460 cur r ent l y )  

var i abl es :  

 f l oat  l evel ( l evel )  ;  

  l evel : uni t s  = " mi l l i bar "  ;  

  l evel : ac t ual _r ange = 500. f ,  500. f  ;  

  l evel : l ong_name = " Level "  ;  

  l evel : pos i t i ve = " down"  ;  

  l evel : GRI B_i d = 100s ;  

  l evel : GRI B_name = " hPa"  ;  

 f l oat  l at ( l at )  ;  

  l at : uni t s  = " degr ees_nor t h"  ;  

  l at : ac t ual _r ange = 90. f ,  - 90. f  ;  

  l at : l ong_name = " Lat i t ude"  ;  

 f l oat  l on( l on)  ;  

  l on: uni t s  = " degr ees_eas t "  ;  

  l on: l ong_name = " Longi t ude"  ;  

  l on: ac t ual _r ange = 0. f ,  357. 5f  ;  

 doubl e t i me( t i me)  ;  

  t i me: uni t s  = " hour s  s i nce 1- 1- 1 00: 00: 0. 0"  ;  

  t i me: l ong_name = " Ti me"  ;  

  t i me: act ual _r ange = 17566752. ,  17575506.  ;  

  t i me: del t a_t  = " 0000- 00- 00 06: 00: 00"  ;  

 shor t  shum( t i me,  l evel ,  l at ,  l on)  ;  

  shum: l ong_name = " 4xDai l y  spec i f i c  humi di t y "  ;  

  shum: val i d_r ange = - 1. e- 04f ,  0. 06543f  ;  

  shum: act ual _r ange = 0. f ,  0. 009062f  ;  

  shum: uni t s  = " kg/ kg"  ;  

  shum: add_of f set  = 0. 032666f  ;  

  shum: scal e_f ac t or  = 1. e- 06f  ;  

  shum: mi ss i ng_val ue = 32766s  ;  

  shum: pr ec i s i on = 6s  ;  

  shum: l eas t _s i gni f i cant _di gi t  = 5s  ;  
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  shum: GRI B_i d = 51s  ;  

  shum: GRI B_name = " SPFH"  ;  

  shum: var _desc = " Spec i f i c  humi di t y \ n" ,  

    " Q"  ;  

  shum: dat aset  = " NMC Reanal ys i s \ n" ,  

    " L"  ;  

  shum: l evel _desc  = " Mul t i pl e l evel s \ n" ,  

    " F"  ;  

  shum: s t at i s t i c  = " I ndi v i dual  Obs \ n" ,  

    " I "  ;  

  shum: par ent _st at  = " Ot her \ n" ,  

    " - "  ;  

 

/ /  gl obal  at t r i but es:  

  : Convent i ons  = " COARDS"  ;  

  : t i t l e = " 4x  dai l y  NMC r eanal ys i s  ( 2005) "  ;  

  : hi s t or y  = " Wed May  31 18: 13: 10 2006:  / usr / l ocal / bi n/ ncr cat  - O - d 
l evel , 500. 000000 - d l at , - 90. 000000, 90. 000000 - d l on, 0. 000000, 357. 500000 - d 
t i me, 0, 1459 / Dat aset s / ncep. r eanal ys i s / pr essur e/ shum. 2005. nc 
/ Publ i c / www/ 128. 250. 120. 93. 150. 18. 13. 8. nc\ n" ,  

    " c r eat ed 2005/ 01/ 03 by  Hoop ( net CDF2. 3) "  ;  

  : desc r i pt i on = " Dat a i s  f r om NCEP i ni t i al i zed r eanal ys i s \ n" ,  

    " ( 4x / day ) .   I t  cons i s t s  of  most  var i abl es  i nt er pol at ed t o\ n" ,  

    " pr essur e sur f aces  f r om model  ( s i gma)  sur f aces . "  ;  

  : pl at f or m = " Model "  ;  

}  

 

Based on the above NetCDF header dump the following command will create a 
concatenated (multi-map) conmap file with a useful header for each map: 

 

r ead_nc2cmp - i  shum. 2005. 500. nc  - o j . cmp - d " l on, l at , t i me"  - u shum - D 2 
- r  NCEP - m 2 - l  l evel  - L 1 - v  SHUM500 - U " ' kg/ kg' "  

 

We set the variable name in the conmap header to be SHUM500 ( - v )  and the units 

to be kg/ kg ( - U)  (note the extra single quotes to ensure that the / is treated as text). 

 

(5) NCEP Mean sea level pressure 

Consider the header dump of the NetCDF fi le slp.2004.nc i.e. ncdump - h 
s l p. 2004. nc  
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net cdf  s l p. 2004 {  

di mens i ons:  

 l on = 144 ;  

 l at  = 73 ;  

 t i me = UNLI MI TED ;  / /  ( 1464 cur r ent l y )  

var i abl es :  

 f l oat  l at ( l at )  ;  

  l at : uni t s  = " degr ees_nor t h"  ;  

  l at : ac t ual _r ange = 90. f ,  - 90. f  ;  

  l at : l ong_name = " Lat i t ude"  ;  

 f l oat  l on( l on)  ;  

  l on: uni t s  = " degr ees_eas t "  ;  

  l on: l ong_name = " Longi t ude"  ;  

  l on: ac t ual _r ange = 0. f ,  357. 5f  ;  

 doubl e t i me( t i me)  ;  

  t i me: uni t s  = " hour s  s i nce 1- 1- 1 00: 00: 0. 0"  ;  

  t i me: l ong_name = " Ti me"  ;  

  t i me: act ual _r ange = 17557968. ,  17566746.  ;  

  t i me: del t a_t  = " 0000- 00- 00 06: 00: 00"  ;  

 shor t  s l p( t i me,  l at ,  l on)  ;  

  s l p: l ong_name = " 4xDai l y  Sea Level  Pr essur e"  ;  

  s l p: val i d_r ange = 87000. f ,  115000. f  ;  

  s l p: ac t ual _r ange = 92700. f ,  111370. f  ;  

  s l p: uni t s  = " Pascal s"  ;  

  s l p: add_of f set  = 119765. f  ;  

  s l p: scal e_f act or  = 1. f  ;  

  s l p: mi ss i ng_val ue = 32766s  ;  

  s l p: pr ec i s i on = 0s  ;  

  s l p: l eas t _s i gni f i cant _di gi t  = - 1s  ;  

  s l p: GRI B_i d = 2s  ;  

  s l p: GRI B_name = " PRMSL"  ;  

  s l p: var _desc  = " Sea Level  Pr essur e\ n" ,  

    " P"  ;  

  s l p: dat aset  = " NMC Reanal ys i s \ n" ,  

    " L"  ;  

  s l p: l evel _desc  = " Sea Level \ n" ,  

    " I "  ;  

  s l p: s t at i s t i c  = " I ndi v i dual  Obs\ n" ,  
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    " I "  ;  

  s l p: par ent _s t at  = " Ot her \ n" ,  

    " - "  ;  

 

/ /  gl obal  at t r i but es:  

  : Convent i ons  = " COARDS"  ;  

  : t i t l e = " 4x  dai l y  NMC r eanal ys i s  ( 2004) "  ;  

  : base_dat e = 2004s ,  1s ,  1s  ;  

  : hi s t or y  = " cr eat ed 2004/ 01/ 03 by  Hoop ( net CDF2. 3) "  ;  

  : desc r i pt i on = " Dat a i s  f r om NMC i ni t i al i zed r eanal ys i s \ n" ,  

    " ( 4x / day ) .   I t  cons i s t s  of  most  var i abl es  i nt er pol at ed t o\ n" ,  

    " pr essur e sur f aces  f r om model  ( s i gma)  sur f aces . "  ;  

  : pl at f or m = " Model "  ;  

}  

 

(1) To decode maps 5-8 of this mean sea level pressure file use the following command: 

 

r ead_nc2cmp - i  s l p. 2004. nc  - o j j . cmp - u s l p - r  NCEP - v  PMSL - s  0. 01 - M " 5, 8"  

 

The pressure variable is named s l p (- u option). 

We need to scale the pressure in Pa to hPa i.e. apply a scaler of 0.01 (- s  option). 

The - r  and - v  options are for setting the conmap header for the cyclone tracking 

scheme but may be used for general purposes. The - M option gives the map range to be 

decoded i.e. maps 5-8. 

The screen output during program execution is:  

 

 NOTE:  User  scal er :    0. 00999999978 

 Out put  map r ange:   5 -   8 

 Net CDF f i l e opened success f ul l y  ( nc i d= 3)  

 I nqui r i ng about  var i abl es  . . .  

 Readi ng l ongi t udes  . . .  

 Readi ng l at i t udes  . . .  

 Readi ng t i mes  . . .  

 Readi ng at t r i but es  . . .  

 No.  of  maps  t o be ext r ac t ed:   4 

 Readi ng user  var i abl e . . .  
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     5: PMSL                          NCEP      20040102 0000    MB           
2. 5x2. 5DEG 

     6: PMSL                          NCEP      20040102 0600    MB           
2. 5x2. 5DEG 

     7: PMSL                          NCEP      20040102 1200    MB           
2. 5x2. 5DEG 

     8: PMSL                          NCEP      20040102 1800    MB           
2. 5x2. 5DEG 

 Net CDF f i l e c l osed success f ul l y  ( nc i d= 3)  

 Out put  conmap f i l e:  j j . cmp 

 Fi ni shed!  

 

The file j j.cmp contains the four decoded maps. 

 

(2) The first 10 maps may be decoded with: 

 

r ead_nc2cmp - i  s l p. 2004. nc  - o j j . cmp - u s l p - r  NCEP - v  PMSL - s  0. 01 - m 10 

 

(3) The entire fi le (1464 maps) may be decoded with: 

 

r ead_nc2cmp - i  s l p. 2004. nc  - o pms l . 2004. cmp - u s l p - r  NCEP - v  PMSL - s  0. 01 

 

Decoding GRIB data to CMP (‘conmap’ ) format 
 

This is achieved using a combination of wgr i b and r eadgr i bn7. The former was 

written by Wesley Ebisuzaki of NOAA and the latter by Kevin Keay. 

wgr i b produces a binary fi le called dump comprising the selected maps of the GRIB file 

as well as a l ist of the map headers (redirected to a header file). The binary fi le and the 

header file are input to r eadgr i bn7 which then outputs the data in CMP format. 

The latitude and longitude arrays need to be known to r eadgr i bn7. The default is for 

the regular 2.5 x 2.5 degree grid which suits most reanalysis products. The most notable 

exception is the Gaussian grid used for some of the NCEP Reanalysis variables (use the 

–G option). 

Note: You should check for the fi le called dump when you have finished and delete it 

(the fi le may be quite large in some cases). 

The two commands wgrib and readgribn7 will be described, followed by some examples. 

 
wgr i b 

 

Documentation: http://www.cpc.ncep.noaa.gov/products/wesley/wgrib.html 
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For help: wgr i b 

 

Por t abl e Gr i b decoder  f or  NCEP/ NCAR Reanal ys i s  et c .  

   i t  s l i ces ,  di ces     v1. 7. 3. 1 ( 8- 5- 99)  Wes l ey  Ebi suzak i  

   usage:  wgr i b [ gr i b f i l e]  [ opt i ons ]  

 

I nvent or y / di agnost i c - out put  sel ec t i ons  

   - s / - v                    shor t / ver bose i nvent or y  

   - V                      di agnost i c  out put  ( not  i nvent or y)  

   ( none)                   r egul ar  i nvent or y  

 Opt i ons  

   - PDS/ - PDS10             pr i nt  PDS i n hex / dec i mal  

   - GDS/ - GDS10             pr i nt  GDS i n hex / dec i mal  

   - ver f                    pr i nt  f or ecas t  ver i f i cat i on t i me 

   - ncep_opn/ - ncep_r ean    def aul t  T62 NCEP gr i b t abl e 

   - 4y r                     pr i nt  year  us i ng 4 di gi t s  

Decodi ng GRI B sel ec t i on 

   - d [ r ecor d number | al l ]   decode r ecor d number  

   - p [ by t e pos i t i on]       decode r ecor d at  by t e pos i t i on 

   - i                       decode cont r ol l ed by  s t di n ( i nvent or y  l i s t )  

   ( none)                   no decodi ng 

 Opt i ons  

   - t ex t / - i eee/ - gr i b/ - bi n  conver t  t o t ex t / i eee/ gr i b/ bi n ( def aul t )  

   - nh/ - h                  out put  wi l l  have no header s / header s  ( def aul t )  

   - H                      out put  wi l l  i nc l ude PDS and GDS ( - bi n/ - i eee onl y )  

   - append                 append t o out put  f i l e 

   - o [ f i l e]                out put  f i l e name,  ' dump'  i s  def aul t  

 

Only a few of the options are commonly used. Use - 4yr  to print four digit years. Older 
data may only have two-digit years in the GRIB header. Also note the –Y2K option in 
r eadgr i bn7. 

 The –d option is useful. 

To decode all maps: - d al l   

To decode a specific map number e.g. map 123  => - d 123 

To list the map numbers and other information:  wgr i b gr i bf i l e 

 e.g. wgr i b t est . gr i b >!  maps. l i s  
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Additional information is given by the –v  or –V option 

e.g. wgr i b –v  t es t . gr i b >!  maps. l i s  

The –i  option can be used in conjunction with gr ep or egr ep to select a set of maps. In 
this case we have wgr i b … |  gr ep … |  wgr i b i.e. wgrib is used twice with gr ep or 
egr ep acting as a pipe. You can even have multiple instances of gr ep 

e.g. … |  gr ep … |  gr ep … |  … 

 

r eadgr i bn7 

 

The program is primarily designed for the reanalysis products. If you have a custom grid 

e.g. a regional model product, then use the –o option to specify the grid. The default grid 

is the regular 2.5 x 2.5 degree grid. Use the –G option for NCEP or NCEP2 Gaussian 

grid data. 

   

For help: r eadgr i bn7 

 

Usage:  r eadgr i bn [ - g gauss f i l e]  

  [ - n ncept f i l e] [ - def l GNU] [ - c  c i d]  [ - cyc ] [ - ncep2] [ - Y2K]  - h hdr  

 Not e:  For  a Gauss i an gr i d ei t her  - g or  - G must  be 

  spec i f i ed ( def aul t :  2. 5x2. 5 deg.  gr i d)  

 Opt i ons :   

  - c  c i d:  Out put  f i l e i s :  c i d. yy [ yy ] mmddhh. cmp 

  - d:  Debug 

  - e:  Ex t r a i nf or mat i on i n conmap header  ( i gnor ed i f  - cyc  spec i f i ed)  

  - f :  Out put  f i l e i s :  dump. yy [ yy ] mmddhh. cmp 

    ( usef ul  i f  r enami ng i s  r equi r ed l at er )  

  - g gaussf i l e:  Gauss i an gr i d i s  spec i f i ed i n f i l e gauss f i l e 

  - h hdr :  wgr i b out put  cor r espondi ng t o wgr i b ex t r ac t ed bi nar y  f i l e ' dump'   

  - l :  Out put  f i l ename i s  l ower case ( def aul t :  mi xed)  

  - n ncept f i l e:  Use desc r i pt i ons  spec i f i ed i n f i l e ncept f i l e 

  - G:  Gauss i an gr i d i s  spec i f i ed i n f i l e:  / home/ kev i n/ gr i b/ gaussgr i d. dat  

  - N:  Use desc r i pt i ons  spec i f i ed i n f i l e:  
/ home/ kev i n/ gr i b/ r eanal _ncep. t abl e. t x t  

  - O " l at i nc , l oni nc , l at 1, l at 2, l on1, l on2"  :  user  gener al  l on- l at  gr i d 

  - U " l at 1, l at 2, l on1, l on2"  :  user  gr i d ( subset  of  

  r egul ar  2. 5x2. 5 deg.  gr i d onl y )  
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  - cyc :  Out put  conmap header  compat i bl e wi t h cyc l one t r ack i ng scheme 

  - er a40:  Out put  conmap header  f or  ERA40 ( def aul t :  NCEP)  

  - ncep2:  Out put  conmap header  f or  NCEP2 ( def aul t :  NCEP)  

  - Y2K:  I f  2 di gi t  year  i s  i n r ange 00- 20 assumes  

        4 di gi t  year  of  f or m 20?? ( def aul t :  year  i s  19??)  

 

Some examples 

 

 (1) NCEP MSLP data 

   wgr i b - d al l  ms l . 200201. gr i b >!  hdr  

   r eadgr i bn7 - h hdr  –l  

 

 (2) Gaussian sur face data 

   wgr i b –d al l  i cec. gr i b 

   r eadgr i bn7 - G - h hdr . I CEC. s f c  

 

 (3) Example using record numbers and NCEP2 

   wgr i b - d 123 ms l . 1979010106. gr i b >!  hdr  

   r eadgr i bn7 - h hdr  - ncep2 

   ( output fi le: PRES. ncep2. 79010106. cmp)  

   (if - l  given: pr es . ncep2. 79010106. cmp)  

 

 (4) ... and for  the cyclone tracking scheme 

   r eadgr i bn7 - h hdr  - ncep2 - cyc  

   ( output fi le: PMSL. ncep2. 79010106. cmp) 

      (note PMSL instead of PRES) 

 

 (5) Example using wgr i b - i  and a multiple record gr ib fi le 

   wgr i b uv . gr i b |  wgr i b - i  uv . gr i b >!  hdr . uv  

   r eadgr i bn7 - h hdr . uv  - ncep2 
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   (this will produce a series of CMP files) 

 

(6) NCEP MSLP data 

   wgr i b f l x . l ol a. gr i b. mean. c l i m. y58- 97  |  gr ep PRES |  \  

   gr ep MSL |  gr ep 58010100 |  wgr i b - i  f l x . l ol a. gr i b. mean. c l i m. y58- 97 >!  hdr  

   r eadgr i bn7 - h hdr  

     Note: \  at the end of a line means that the next l ine is a continuation of the command. 

 

   

Conver ting GRIB data to NetCDF format 
  

This may be accomplished with the program xconv . 

The documentation is available from: http://www.met.rdg.ac.uk/~jeff/xconv/ 

Type: xconv  

and a graphical interface will appear. Select the desired GRIB fi le. After it has been 

read, double-click on (highlight) the variables that you want to output. Finally, specify 

an output fi lename and ensure that ‘Output format’  is set to NetCDF. 

 

In this example we will convert the GRIB file pgb.200703 to NetCDF. 

Type: xconv  

Click the Open button. Select: pgb.200703 and click Load. 

After the fi le has been loaded, click Dismiss (after loading, a message appears in the 

‘Output messages’  box.  
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Now double-click the entry for Pressure. The entry will be highlighted, plus there will be 

information about the dimensions in the right pane and in the ‘Field information’  box. 

Then give: mslp.200703.nc as the output file name. The output format should be set to 

NetCDF by default. 

 

 
 

Finally, click on Convert. Some messages will appear in at least the ‘Output messages’  

box. Then click Quit. 

The NetCDF fi le mslp.200703.nc is now available for reading into suitable software e.g. 

GrADS.  

 


