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JMA High-Resolutioen GSM

Data Service

Target: NMHSS
B — = Mainly in WMO Region ||

-

® SR/F JMA High-Resolution GSM Data Service

« Model: GSM(TL959)

« Data Format: GRIB2

* Preservation Term: Latest 14
days
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Profile (Global)

Upper Alr Surface
Resolution 0.5deg (720 x 361) 0.25deg (1440 x 721)
Region Lon: OE — 180 — OW, Lat: 90S — 90N
Initial Time 00, 06, 12, 18 UTC (4 times per day)

Forecast Time

00 to 132 hours by 3 hours (any initials)
132 to 264 hours by 6 hours (00, 12UTC initials)

Levels

21 (1000, 975, 950, 925, 900,
850, 800, 700, 600, 500, 400,
300, 250, 200, 150, 100, 70,
50, 30, 20, 10 hPa)

* All levels in one file

1 (surface)

Elements

U, V, T, Rh, Z, Omg

Stream Function, Velocity
Potential (at 850, 250 hPa)

Vorticity (at 500 hPa)

U, V, T, Rh, Ps, Psea, Rain,
Cloudiness (total, high, middle,
low)

File size

S0MB

4MB 1/MB




Profile \WMO Region II)

Upper Alr Surface
Resolution 0.5deg (331 x 191) 0.25deg (661 x 381)
Region Lon: SO0E — 180 — 165W, Lat: 5S — 90N
Initial Time 00, 06, 12, 18 UTC (4 times per day)

Forecast Time

00 to 132 hours by 3 hours (any initials)
132 to 264 hours by 6 hours (00, 12UTC initials)

Levels

21 (1000, 975, 950, 925, 900,
850, 800, 700, 600, 500, 400,
300, 250, 200, 150, 100, 70,
50, 30, 20, 10 hPa)

* Separated 21 files by levels

1 (surface)

Elements

U, V, T, Rh, Z, Omg

Stream Function, Velocity
Potential (at 850, 250 hPa)

Vorticity (at 500 hPa)

U, V, T, Rh, Ps, Psea, Rain,
Cloudiness (total, high, middle,
low)

File size

500 — 700KB

1MB 4MB




Directories of Server (1)

0.25 0.25/ 0.25deg. resolution
— 90.0_-5.0_30.0_195.0/ WMO Region Il
- Surface layers/  Surface
- 20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
GSM_GPV_Rra2_GllOp25deg_Lsurf FDO0O0O_grib2.bin

— 90.0 _-90.0 0.0 359.75/ Global region
= Surface layers/  Surface
- 20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
GSM_GPV_Rgl_GllOp25deg_Lsurf FD0O00O_grib2.bin

I Product Viewer / Downloader
HELP ~ You can see directory structure ~

% 0.25_0.25
= 90.0_-5.0_30.0_195.0
= Surface_layers
520111201
= 000000

GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0000_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0003_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0006_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0009_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0012_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0015_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0018_grib2.bin
GSM_GPV_Rra2_gGllop25deg_Lsurf_FD0021_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0100_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0103_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0106_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0109_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FDO0112_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0115_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0118_grib2.bin
GSM_GPV_Rra2_gGllop25deg_Lsurf_FD0121_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0200_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0203_grib2.bin
GSM_GPV_Rra2_Gllop25deg_Lsurf_FD0206_grib2.bin




Directories of Server (2)

0.5 0.5/ 0.5deg. resolution

— 9

— 9

0.0_-5.0_30.0_195.0/ WMO Region Il
— Surface layers/  Surface
- 20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
': GSM_GPV_Rra2_GlIOp5deg_Lsurf FDO0OO0OO grib2.bin

— 1000hPa/ Level 1000hPa only
L 20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
ﬁ GSM_GPV_Rra2_Gllop5deg_Lp1000_FDO0OO0O_grib2.bin

0.0 _-90.0 0.0 _359.5/ Global region
— Surface layers/  Surface
- 20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
ﬁ GSM_GPV_Rgl_GllOp5deg_Lsurf FD000O_grib2.bin

— Upﬁer_air_layers/ 1000hPa — 10hPa Levels in one file
20111201/000000/ Initial Date/Time (format:YYYYMMDDhhmmss)
': GSM_GPV_Rgl GllOp5deg_L-pall_FDOO0O0OO grib2.bin



Naming rule of data files

[R]egion: INEYES
gl: Global -pall: All upper levels
ra2: WMO RA Il pLLL: LLL hPa

surf: Surface

GV ERY Rl €lldgdese Lzl [FROSM2 o2, bis)

Resolution:
Op5: 0.5 degrees FD: Forecast Date/Time

Op25: 0.25 degrees DDhh: DD days, hh hours




Werkflew for processing
meteorological data

Access JMA High Resolution GSM
Website, and research products

|

|

Prepare meta files (or convert data format) €.g.) C!L'bZCtl-Dl, G_E;tl.pl,
with tools . griomap, wari

Download products (GPV data files) Requirements:
(Format: GRIB2) ID / Password

)

|

: . . . e.g.) OpenGrADS
Visualize data with tools / applications

Y




What's GRIB?

« GRIB (GRIdded Binary)

« CBS(Commission for Basic Systems)/\WMO
Data format

» Described in WMO Manual on Codes No.306

= [For the storage and the exchange of Weather
Products in Gridded Binary Form

« Editions:
* GRIB(GRIB1): Used world-wide for NWP
* GRIB2: Latest edition (much different in format)

For detalls: http://www.wmo.int/pages/prog/www/\WMOCodes.htm|
10



Tools for GRIB/GRIB2

« Decoding toeols
= Wgrib : decoding / converting GRIB data file
= WQrib2 : decoding / converting GRIB2 data file

* Preprocessing tools for GrADS
« grib2ctl.pl': making GrADS control file from GRIB data file
« g2ctl.pl: making GrADS control file from GRIB2 data file

= gribmap : making GrADS index file from GRIB or GRIB2
data file

Note: ‘wgrib’, ‘wgrib2’, and ‘gribmap’ are installed with GrADS
(‘Windows superpack’ edition).

‘grib2ctl.pl’ and ‘g2ctl.pl’ are Perl scripts. They require Perl. 1



What's GrADS?

« GrADS(The Grid Analysis and Display System)
« Interactive desktop tool

= Commonly used for easy access, manipulation, and
visualization of earth science data

« CUI(Character User Interface) / GUI(Graphical User
Interface) Application

* OpenGrADS 2
= Based on ‘GrADS’
= Open Source
« Available sources/binaries :
of several OSs . projctoverview

= Some useful Extensions
(User Defined
Commands/Functions)

For details: http://www.iges.org/grads (GrADS), htip://opengrads.org/ (OpenGrADS) L



http://www.iges.org/grads�
http://opengrads.org/�

What's GrADS?

M Gr ADS 2.0.a5.0ga.5

120

—22+ 671 BetG7letOrbe+lE O 5t Tet/1.5e4

GraDS: COLL/GES




Installing grib2ctl.pl, g2ctl.pl

' Glimate Prediction Genter — e2ctl

« Download Perl SCripts from o, e SRS
“CPC/NOAA” WEbSlte, and & sne,gllma:i Pri:l::ut:on cs:e e T
= grib2ctl.pl

* ILLEE /MWW CRC RO 0 OV/PIOULICES
[WESIEy/arizetiatmi

AAAAAA
Our Mission

CCCCCCC

le.ctl

« g2ctl.pl
* LIRS/ CRE e 2a. 0 OV/Products
JWesley/g2ctitatmi
* Downloead and Install Perl e

= ActivePerl (for Windows)

* [ittp://downloads.activestate.com/.
ActivePerd/Windows/5.10/ActiveP.
ernl=5.10.1.1006-MSWIin32-x86-
291086.msi

Downloads



http://www.cpc.noaa.gov/products/wesley/grib2ctl.html�
http://www.cpc.noaa.gov/products/wesley/grib2ctl.html�
http://www.cpc.noaa.gov/products/wesley/g2ctl.html�
http://www.cpc.noaa.gov/products/wesley/g2ctl.html�
http://downloads.activestate.com/ActivePerl/Windows/5.10/ActivePerl-5.10.1.1006-MSWin32-x86-291086.msi�
http://downloads.activestate.com/ActivePerl/Windows/5.10/ActivePerl-5.10.1.1006-MSWin32-x86-291086.msi�
http://downloads.activestate.com/ActivePerl/Windows/5.10/ActivePerl-5.10.1.1006-MSWin32-x86-291086.msi�
http://downloads.activestate.com/ActivePerl/Windows/5.10/ActivePerl-5.10.1.1006-MSWin32-x86-291086.msi�

Installing GrADS
(Winaows)

« Download installation
pinary (.exe) from
“Sourcekorge” website

= Fllename:

grads-2.0.*-
WIN32_Ssuperpack.exe

« Execute the binary
= Automatic installation
= Follow Installer’s guidance

For detalls:

15


http://opengrads.org/wiki/index.php?title=Installing_GrADS_v2.0_on_Microsoft_Windows�
http://opengrads.org/wiki/index.php?title=Installing_GrADS_v2.0_on_Microsoft_Windows�

Installed GrADS Directories

G rADS_ROOT/ M e.g.) C:¥OpenGrADS

— Contents/ --- map data bases, GrADS fonts

Resources/
— SampleDatasets/ --- sample data files

— Scripts/ --- GrADS utility scripts
— SupportData/ --- fonts, coastal data
— Xming/ --- bundled Xming X window server

— Cygwin/ --- programs, DLLs
— Classic/ --- Shortcuts for conventional user.

— Documentation/ --- user’'s guide, references, and so on.

16



Reguirements for visualizing with GrADS

Requirements

Data Format

Data file

Configuration file

32bit IEEE

floats binary data file control file [~ by yourself
~1 GRIB data file > control file

N )
gr|b2(:t| pI iIndex file ‘gribmap’
-1 GRIB2 data file > control file

GRIB2 ) ....................
_ ________________ g2ct|p| ____________ dex file griomap

NetCDF “| NetCDF data file none

self- descrlblng data formats developed by UCAR

17




Preparation for GRIB / GRIB2

GRIB2

[ (1) Create control file

from GRIB2 data file with ‘g2ctl.pl’ ]

If the data contain forecast, use ‘-verf’.

(If analysis, use *-0’)

$ perl g2ctl.pl —verf data.grib2.bin > data (o3 |

__——

Data file name

J\

[ (2) Create index file

from control file with ‘gribmap’ ]

You can name the
control file name.

$ gribmap —i

data.ctl

L.

————  Automatically

GRIB

[ (1) Create control file

from GRIB data file with ‘grib2ctl.pl’ 1

creates ‘.idx’ file.

S
é%7k9/zg
Ne

e
$ perl grib2ctl.pl —verf data.grib.bin >|data.ctl

18



Controel file (GRIB2): Sample

dset ~GSM_GPV_Rgl _Gl10p5deg_L-pall_FD0312 grib2.bin

index "GSM_GPV_Rgl _Gl10p5deg L-pall _FD0312 grib2.bin.idx

undef 9.999E+20

title GSM_GPV_Rgl _GHI10p5deg L-pall _FD0312 grib2.bin

* produced by g2ctl v0.0.4n

* griddef=1.1:0:(720 x 361):grid_template=0:lat-lon grid:(720 x 361) units 1le-006
input WE:NS output WE:SN res 48 lat 90.0 to -90.0 by 0.5 lon 0.0 to 359.5 by 0.5
#points=259920:winds(N/S)

dtype grib2

ydef 361 linear -90.000000 0.5

xdef 720 linear 0.000000 0.500000

tdef 1 linear 12Z22aug2009 1mo

* PROFILE hPa

zdef 21 levels 100000 97500 95000 92500 90000 85000 80000 70000 60000 50000 40000 30000

25000 20000 15000 10000 7000 5000 3000 2000 1000
options pascals

vars 11

HGTprs 21,100 0,3,5 ** (1000 975 950 925.. 50 30 20 10) Geopotential Height [gpm]
RELV500mb  0,100,50000 0,2,12 ** 500 mb Relative Vorticity [1/s]

RHprs 21,100 0,1,1 ** (1000 975 950 925.. 50 30 20 10) Relative Humidity [%]

STRM850mb 0,100,85000 0,2,4 ** 850 mb Stream Function [m"2/s]

STRM200mb 0,100,20000 0,2,4 ** 200 mb Stream Function [m"2/s]

TMPprs 21,100 0,0,0 ** (1000 975 950 925.. 50 30 20 10) Temperature [K]

UGRDprs 21,100 0,2,2 ** (1000 975 950 925.. 50 30 20 10) U-Component of Wind [m/s]

VGRDprs 21,100 0,2,3 ** (1000 975 950 925.. 50 30 20 10) V-Component of Wind [m/s]

VPOT850mb 0,100,85000 0,2,5 ** 850 mb Velocity Potential [m"2/s]

VPOT200mb 0,100,20000 0,2,5 ** 200 mb Velocity Potential [m"2/s]

VVELprs 21,100 0,2,8 ** (1000 975 950 925.. 50 30 20 10) Vertical Velocity (Pressure) [Pa/s]
ENDVARS

19



I iaeedC' e (GRIB2): Sample

dset .Abe GPV_Rgl_GI10p5deg_L-pall_FD0312_grib2.bin Data file path
index: AGSM GPV_Rgl_GHI10p5deg_L-pall_FD0312_grib2.bin.idx

j
undef 9.999E+20 ——o ———=====:::::::ﬁ Index file path
tltle GSM_GPV_Rgl_GI10p5deg_L-pall_FDUStz—gvs=2hin

* produced by g2ctl v0.0.4n — —— Definition of ‘undefined value’ (=No Data)
* griddef=1.1:0:(720 x 361):grid_template=0 Iat*iBﬁ—ﬁ_"“‘=“°—¥—4hlA_un1L° 1o (08
input WE:NS output WE:SN res 48 lat 90.0 to—‘;;_;—;;TB_ETT;E“6_6~E5_§§Q Title
#points=259920:winds(N/S)

dtype grib2 ‘—___——_—_—_—___—7 Comment

ydef 361 linear -90.000000 0.5

Grid definition for Y-axis (grid size, latitude

xdef 720 linear 0.000000 0.500000 :
of southern end, interval)

tdef 1 linear 12Z22aug2009 1mo

* PROFILE hPa

zdef 21 levels 100000 97500 95000 92500 90000 85
25000 20000 15000 10000 7000 5000 3000 2000

Grid definition for X-axis (grid size, longitude
of western end, interval)

U —__
options pascals Grid definition for Time-axis (size, initial
vars 11 date/time, interval)
HGTprs Number and information p 950 925.. 50 30 20 10) [Feom="— —Horoht Tonml
RELV500mb 0,1 of elements DO mb Relative Vorticity Grid definition for Vertical-axis (grid size,
RHprs 21,1c—o5=5= v 950 925.. 50 30 20 10) levels)

STRM850mb 0,100,85000 0,2,4 ** 850 mb Stream Function [m"2/s]

STRM200mb 0,100,20000 0,2,4 ** 200 mb Stream Function [m"2/s]

TMPprs 21,100 0,0,0 ** (1000 975 950 925.. 50 30 20 10) Temperature [K]

UGRDprs 21,100 0,2,2 ** (1000 975 950 925.. 50 30 20 10) U-Component of Wind [m/s]

VGRDprs 21,100 0,2,3 ** (1000 975 950 925.. 50 30 20 10) V-Component of Wind [m/s]

VPOT850mb 0,100,85000 0,2,5 ** 850 mb Velocity Potential [m"2/s]

VPOT200mb 0,100,20000 0,2,5 ** 200 mb Velocity Potential [m"2/s]

VVELprs 21,100 0,2,8 ** (1000 975 950 925.. 50 30 20 10) Vertical Velocity (Pressure) [Pa/s]
ENDVARS

20



Preparation for time-series dataset

« How to treat separated data files by forecast time

« Concatenate GRIB files by “cat” command before making
Control file

GSM_GPV_Rgl _Gl110p5deg L-pall _FDOOOO grib2.bin
GSM_GPV_Rgl _Gl110p5deg L-pall FDOOO3 grib2.bin

GSM_GPV_Rgl _Gl110p5deg L-pall _FDOOO6 _grib2.bin
- Command “cat” :
1) Display contents of file

GSM_GPV_Rgl _Gl110p5deg L-pall FD0312 grib2.bin

2) Concatenate files

e

$ cat GSM_GPV_Rgl GllI0p5deg L-pall_* grib2.bin
> GSM_GPV_Rgl _GIlI10p5deg L-pall _grib2._.bin

GSM_GPV_Rgl _Gl10p5deg L-pall _grib2_bin

B,

$ g2ctl ...
$ gribmap ..




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 1 : How to launch GrADS -
(1) Launch Command Prompt (SheII) and GrADS

rﬁ CpenGraDs 2.0 I@ Documentation
M@ Shells

Command prompt which
enables using ‘bash’ for
: fetafile Viewer Unix/Linux.
GrADS Prompt = Ruvt Terminal tash (Powered by Cygwin)
Y MERRA Erowser POSIX Shell bash)

| x|

J NOMADS Browser sh-3.2§]erads N [«
) - ) StartHW/ =rver under d:¥OPENGR™ 1¥Contents¥Resources¥sming

Uninstall Cpentr £ er- de mount ing d ¥OPENGR 1¥Corterts as / and d: ¥OPEMGR 1¥Content s¥Cwvewin¥ye

Grabs GUI

Z0AR0GTT.5Yi686 az /bin ... done!
ing grads under d:¥0PEMNGR™ 1¥Content s¥Cuvewin¥Versions¥20800G71 51686 | ..

rid dralvsis and Digplay Swstem (GraDS) Version 2.0.a5.023.5
Copvright (c) 1988-2008 bv Brian Doty and the
Institute for Global Environment and Society (IGES)
Grals comes with ABSOLUTELY WO WARRAWTY
See file COPYRIGHT for more information

Launch GrADS
command prompt
directly.

Corfig: +2.0.2%.02a.0 little-endian readline printim zrib? retcdf hdf4-sds open
ap-zrids.stn athera geotiff

lssue "q config’ command for more information.

Enter ‘grads’ Loading Uszer Def ined Extensions table </ovedrive/d/OPENGR™ 1/ Cort ent s/CyawinVer
ionsA 208505715/ 1686/ gex udst > ..
Lardscape mode? ('n’ for portraitlf wes
[ Packaese [nitialization: Size =

Select shape of

= display:
/i Enter ‘yes’ or ‘no’

Enter GrADS commands




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 2 : How to open data and visualize them -
( 2) Open control file. ( “ga->" means GrADS command prompt)

ga-> open data.ctl

(3) Check available elements.

ga-> q ctlinfo (query ctlinfo)

(4) Visualize for an element (e.g. Surf. Pres.).

ga-> d pressfc (display pressfc)

(5) Clear screen.

23




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 3 : How to draw by various rendering methods -

(6 ) Use ‘contour’ option (default).

ga-> set gxout contour
ga-> d pressfc

(7) Use ‘grid-fill" option.

ga-> set gxout grfill
ga-> d pressfc

(8) Overlay ‘shaded’ and ‘contour’ images.

ga-> set gxout shaded
ga-> d pressfc

ga-> set gxout contour
ga-> d pressfc




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 4 : How to change latitude and longitude -

( 6 ) Set latitude range
ga-> set LAT -15 25

H/_/
Latitude Range (South North)
( South Latitude: negative value )

( 7 ) Set longitude range
ga-> set LON 90 150

%(_/

Longitude Range (West East)
( West Longitude: negative value )




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 5 : How to change level -
( 8 ) Change level.

ga-> set LEV 500

(9) Visualize data (e.g. Geopotential height)

ga-> d hgtprs  # Draw Z at 500hPa

- Lesson 6 : How to change target time -
( 10 ) Change target time.

ga-> set t 2 (set time 00Z020ct2009)

( 11 ) Visualize data (e.g. Geopotential height)

ga-> d hgtprs

26



- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 7 : How to visualize section -

GrADS treats 4 dimensions (latitude and longitude, level and
time). If you set these to range value or single value, you can
draw many kinds of figures.

( 12 ) Visualize with longitude fixed

ga-> set LON 140  # Fix as 140EF

ga-> set LAT 20 60 # 20N — 60N

ga-> set LEV 1000 100  # 1000hPa — 100hPa
ga-> d tmpprs  # Valuable: Lat., Level

( 13 ) Visualize with latitude fixed

ga-> set LON 120 160 # 120E — 160EF
ga-> set LAT 40 # Fix as 40N

ga-> set LEV 1000 100 # 1000hPa — 100hPa
ga-> d tmpprs  # Valuable: Lon., Level




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 8 : How to visualize time graph -
( 14 ) Visualize time-series graph

ga-> set LON 14 : :
ga—> set LAT 40
ga-> set LEV 500 value
ga->set t 1 5

ga-> d tmpprs
# Valuable: 1 dimension(TiIme)

f 80 AQIUeY 855k

L. oz 12z anz 12z wz
Tinie - -

- Lesson 9 : How to visualize plane map -
( 15 ) Visualize plane map

ga-> set LON 20 60
ga-> set LAT 120 160

ga-> set LEV 500 } -
ga-> set t 1 value
ga-> d tmpprs

# Valuable: 2 dimensions(Lon.,Lat.)

28




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 10 : How to visualize wind -

(16 ) Visualize
wind strength
ga-> d mag(ugradprs, vgraprs) # wind Magnitude

Note: mag(ugrdprs, vgrdprs) = sqgrt(ugrdprs*ugrdprs+vgrdprs*vgrdprs)

(17 ) Visualize wind arrow (as vector)

ga-> set gxout vector
ga-> d wugrdprs; vgradprs

( 18 ) Visualize stream line
(color indicates wind strength)

ga-> set gxout stream
ga-> d wugrdprs; vgrdprs;mag(ugraprs, vgraprs)




- How to use GrADS -

Visualizing by GrADS CUI

- Lesson 11 : How to calculate / visualize the differences -

| S I .
(19) Calculate and visualize the differences | 2 \

ga-> d hgtprs(t=2)—hgtprs(t=1)
ga-> d hgtprs(lev=500)-hgtprs(lev=850)

( 20 ) Visualize by using Northern Hemisphere
Polar Stereo projection

ga-> set mproj nps # Projection
ga-> set mpdset mres  # Resolution
ga-> set lat 20 90 # Region
ga-> d hgtprs




ow to use GrADS -

Export images by GrADS CUI

- Lesson 13 : How to export into image file -

(21 ) Export as GrADS metafile,
and Convert into image (e.g. format: PNG)

ga-> enable print rmage.gm

ga-> print

ga-> disable print

ga-> lgxyat —o #mage.png iImage.gm
(or exit GrADS, and type
$ gxyat —o i1mage.png Image.gm)

The suffixes “.gm” or “.gmf” are typical for GrADS metafile.
Format of image file: PNG, PostScript, PDF, SVG (Scalable Vector
Graphics)

31



GrADS Script Library

« Useful GrADS Utilities

= Charn.gs, charc.gs, ...
* Draw legends
= Map.gs
« Automates settings for a
variety of useful map
projections
= Dasemap.gs

* Overlays a land or ocean g
mask that exactly fits the
coastal outlines

For detalls:

Rp://WWW.IGES.ora/grads/ga
doc/librany.html|

oz 6.4 N6 1XB 18 WE 124 ZAE I18MA8 31 347 aAd



http://www.iges.org/grads/gadoc/library.html�
http://www.iges.org/grads/gadoc/library.html�

« User facllity to program GrADS

operations
= Automatic production
= Saving procedures

* Run by GrADS

ga-> run script.gs
or
$ grads —c script.gs

For detalls:
Rp://WWW.IGES.ora/grads/ga
doc/scrpt.html|

*GrADS script sample 1: o
‘open ./tl1959 p-all Op5.ctl*
"set lon -30 180*

"set lat -60 60°
"set lev 850"

* .. Comments ]

"set mpdset mres" ... GrADS statements

"set gxout shaded*®
"set grads off"

"set strsiz 0.2°
"set string 1 c 3-
"draw string 5.25 8 Temperature @ 850hPa(degC)*

*d tmpprs - 273.15" ‘==:::{Exchange(K)to(degC) ]

"run cbarn.gs® .
# Call GrADS library ]



http://www.iges.org/grads/gadoc/script.html�
http://www.iges.org/grads/gadoc/script.html�

Sample: Overlay data and print image

* GrADS script sample 2:

"open ./tl959 surf Op25.ctl-
"set lon 110 150%[ gj:s?;?g;esg;ut:;gt }
"set lat 5 35° P

"set mpdset hires” .
P Change intervals of contour
"set gxout shaded”

"set clevs 0.1 10 20 40 60 80 100"
"set cmin 0.1°

"d maskout(apcpsfc, apcpsfc - 0.1)"
"cbarn*

"set gxout contour®
*d prmsimsl /7 100"

"set gxout vector”
*d skip(ugrdiOm, 5, 5);vgrdiOm*

"draw title Pres.@MSL(hPa), Wind@10Om(m/s), Prec.6hr(mm)-*

"enable print tmp.gm*®
- - 5 /j -
print L Export as GrADS meta image ]

"disable print* |

‘Igxyat —-i tmp.gm -0 Output_samp|e2_png-_<=:::{:ConvenhnagehquNVGfonnatwnage ] 34




Sample: Using arguments, prompts

* GrADS script sample 3:
Arguments ]

function main(args) _
ctl _file = “./t1959 p-all_Op5.ctl” ga~> run sampled. gs
Ernter Level @ RO0
Fress any key to quit

if subwrd(args, 1) !=
level = subwrd(args, 1)
else
prompt “Enter Level :
pull level
endif

If you run script by

“run sample3.gs 8507,

level will be automatically set
as “level = 850".

| 0.a5.0ea.5 Q@@ﬂ

| Z,UV @ 500hPaldegC)

BON

"open “ctl_file

*set lon 30 210" If you don’t set arguments, you

can enter level manually.
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"set lat -60 60"

"set lev "level
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"set gxout vector” Config and draw title eo]
"d skip(ugrdprs,5,5);vgrdprs” [ & s ]

‘set strsiz 0.2’ ;"set string 1 ¢ 3"
*draw string 5.25 8 Z,U,V @ “level"hPa(degC)"
"run cbarn.gs 0.8 1 10.25 4.25"
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prompt "Press any key to quit.”
pull answer

—

CriDS: COLA/IGES &80 2008—0B-25-30:10

L] - L]
quit

return 35
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Reference: GRIB(GRIB Edition 1)

* Format

« SECTIONO: Indicator (the first 4byte Is the
ASCIl ‘GRIB’)

« SECTIONL: Product definition
« SECTIONZ2: Grid description

« SECTIONS: Bitmap

« SECTIONA4: Binary data

« SECTIONS: End (the last 4byte Is the ASCII
77T

For details: http://www:wmo.int/pages/prog/www/WMOCodes/GRIB.html g



http://www.wmo.int/pages/prog/www/WMOCodes/GRIB.html�

Reference: GRIB2(GRIB Edition 2)

* Format

SECTIONO:
SECTIONI:
SECTIONZ:
SECTIONS:
SECTIONA:
SECTIONS:
SECTIONG:
SECTIONY:
SECTIONS:

Indicator (the first 4byte Is the ASCIl ‘GRIB’)

ldentification

(Local use section)
Grid definition
Product definition
Data Representation
Bitmap

Data

End (the last 4byte Is the ASCII “7777")

\

>repeat

\

>repeat

_/

-

_/

>repeat

For details: http://www:wmo.int/pages/prog/www/WMOCodes/GRIB.html g



http://www.wmo.int/pages/prog/www/WMOCodes/GRIB.html�

References: Preparation for time-
series dataset (Analysis)

« How to treat many: initials by one Control file
AEWARS)

« Edit Control file, and apply template for “dset” before
making Index file

: year 4 digits
Data/Anal/Hist/Daily/20090930.grib2 : month 2 digits
Data/Anal/Hist/Daily/20091001.grib2 : date 2 digits
Data/Anal/Hist/Daily/20091002_grib2 -_hour 2 digits
Anal_Hist Daily.ctl

dset ~Data/Anal/Hist/Daily/%y4%m2%d2.grib2

options pascals template




Reference: GMT

« GMT (Generic Mapping Tool)
« Software package for reading

script (batch) files, generating
fine PostScript Images

s Easier than GrADS when
visualizing Station-Data

= |nteractive operation Is not
supported.
* IGMT" would be enable interactive
operation?
= GRIB/GRIB2 are not supported.

For detalls:
http://ogmt.seest.hawali.edu/

41


http://gmt.soest.hawaii.edu/�

Reference: NCARG / PyNGL

« NCARG(NCAR Graphics)

= Software package for scientific
visualization

« NCAR Command Language (NCL;
Fortran/C library)

« Difficult to master than GFADS/GMT
+ PyNGL

= Python wrapper for NCL

= Easier than using NCL directly

= Interactive operation Is not supported by
NCARG and PYNGL

= Binary Is available for only Linux, Solaris
and Macintosh.

Pressure (mb)
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2
=
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=
&

For detalils:
pttp://Waaw.Rcarg.ucar.edu/
pttp: /W, pyngl.ucar.edu/



http://www.ncarg.ucar.edu/�
http://www.pyngl.ucar.edu/�
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