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CHAPTER 1

S|

1.1 GRIB

1.1.1 #iEE=AiEaT

GRIB(General Regularly distributed Information in Binary form), & H#HHSHRHLE (WMO) EITHI4Ed
B — b F TGRS i A B iR E SIS =X, B2 —F A AR —HFH R gits X, M AP B4 arib,
.grb .gb.

A TRAL AT 3 AR GRIB AR
o GRIB JitA 0: B98Ik, TCEARSCRE, HREJLTFAREM.

 GRIB Ji7 1 iR 12 GRIB YISt A, CAFIITR. T ECEEBERA4Z (ICAO)
WG BERAG R A, HIL 8 WMO FyiAwT .

o GRIB i 20 A 2 #5002 GRIB ARifERYY EAISEAL, ES5BA 1 MR ESE A TERE LA L
MR, —SE ZR B R BERAE OUHGE EEMERY ) IEEE S R BERAS, A 2 AHES R
A1 ARE

MTH¥EZ GRIB1 fil GRIB2 {58, %% Introduction to GRIB Editionl and GRIB Edition 2

GRIB Kt 2R PA— AR 4307 (Message) RUBHRSTHA N A BOTHI SR AR . 4“0 P oAl
—BREE. ARV BIEER, e GRIB SRR F IR Z A “3C.

1.1.2 4MBET AR HE



https://www.wmo.int/pages/prog/www/WMOCodes/Guides/GRIB/Introduction_GRIB1-GRIB2.pdf
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ecCodes
ecCodes J2— 4~ ECMWF AT, B DR TEDM%mS GRIB #%:U APT fil TH. FA10]
PAM#E conda %% : $ conda install -c conda-forge eccodes

ecCodes #7403 grib AR a2 T LR, /RATAH grib_dump , grib_ls fl grib_get RK&FH
SCENEY, WATPAEA grib_set il grib_filter KMEEN%, HrIPAH grib_copy EAEHRS AR il
K, BUEHH grib_get_data MICHFHEZ L BERIAE REFEELH K . grib_compare i AJ DA BB 2 X AN
GRIB LT L

grib_ls

grib_ls AT HEM T AR GIRB RN S
L. #F/ GRIB SUPHITA IS 25

$ grib_ls ERA5_20191231.grib
ERA5_20191231.grib

edition centre typeOfLevel 1level dataDate stepRange dataType
o shortName packingType gridType

1 ecmf surface 0 20191231 0 an U
- 10u grid_simple regular_11

1 ecmf surface 0 20191231 0 an U
. 10v grid_simple regular_11

1 ecmf surface 0 20191231 0 an U
- 2d grid_simple regular_11

384 of 384 messages in ERA5_20191231.grib

384 of 384 total messages in 1 files

2. (AR MSAFEE Y shortName Fl dataType 24

$ grib_ls -p shortName,dataType ERA5_20191231.grib
ERA5_20191231.grib
shortName dataType

10u an
10v an
2d an

384 of 384 messages in ERA5_20191231.grib

384 of 384 total messages in 1 files
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3. Jfites 4 shortName & tp B E B

$ grib_ls -w shortName=tp ERA5_20191231.grib

ERA5_20191231.grib

edition centre typeOfLevel level dataDate stepRange dataType
— shortName packingType gridType

1 ecmf surface 0 20191230 5-6 fc U
-~ tp grid_simple regular_11
1 ecmf surface 0 20191230 6-7 fc U
— tp grid_simple regular_11
1 ecmf surface 0 20191230 7-8 fc U
-~ tp grid_simple regular_11

384 of 384 messages in ERA5_20191231.grib

384 of 384 total messages in 1 files

4. HFEIE (25°N,100°E) &5 0 paramld,name FI{E

$ grib_ls -1 25,100,1 -p paramld,name ERA5_20191231.grib
ERA5_20191231.grib

paramlId name value

165 10 metre U wind component -0.229126
166 10 metre V wind component -0.69986
168 2 metre dewpoint temperature 272.847

384 of 384 total messages in 1 files

Input Point: latitude=25.00 longitude=100.00

Grid Point chosen #2 index=39460 latitude=25.00 longitude=100.00 distance=0.00 (Km)
Other grid Points

- 1 - index=39461 latitude=25.00 longitude=100.25 distance=25.18 (Km)

- 2 - index=39460 latitude=25.00 longitude=100.00 distance=0.00 (Km)

- 3 - index=39180 latitude=25.25 longitude=100.25 distance=37.48 (Km)

- 4 - index=39179 latitude=25.25 longitude=100.00 distance=27.78 (Km)

WA SR B 5 E T ARAT grib_ls -h BHH WSO s ECMWE ‘577 30k : GRIB tools

CDO

conda install -c conda-forge cdo

1.1. GRIB 5



https://confluence.ecmwf.int/display/GRIB/GRIB+tools
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Python

cfgrib & xarray

conda install -c conda-forge eccodes cfgrib xarray

pygrib

44 conda install -c conda-forge pygrib

(EIDIRIS

In [1]: import pygrib

In [2]: msgs = pygrib.open('./20180930-fc-sfc.grib')

In [3]: msgl

msgs [1]

In [4]: msgl

Out[4]: 1:Surface pressure:Pa (instant):regular_ll:surface:level O:fcst time O hrs:from

—201809301200

In [5]: msgl.keys() # BERARRT, WS RBTFHAT A select gyrti®EtF

OQut [5]:
['globalDomain',
'GRIBEditionNumber',

eps',
'sectionblLength’,
'analDate',

'validDate']

In [6]: msgl.shortName # &% shortName
Out[6]: 'sp'

In [10]: msgl.name # &% name

Out[10]: 'Surface pressure'

In [17]: lats, lons = msgl.latlons()  # FRELZ % AL 4r

In [21]: array = msgl.values # BETEH

Chapter 1.
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(8:EW)

In [23]: tps = msgs.select(shortName='tp') # % H A shortName % tp B X

B AE pygrib B, FTIFHY grib SUPFTEYE H BN, PITERESEEE grib BdlPAS, — & 24hdT
.close() BefE, THMMERITIFN grib IAFRZ, ST H -

iris

conda install -c conda-forge iris
pynio

conda install -c conda-forge pynio

NCL

conda install -c conda-forge ncl

1.1.3 ROGIREHT

1.2 NetCDF

1.2.1 $iEEsAEIT
NetCDF3

NetCDF4

1.2.2 BT AR X
netCDF4
CDhO

Python

1.2. NetCDF 7
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NCL
1.2.3 ROBIREHT

1.3 HDF

1.3.1 BTN
HDF4

HDF5

1.3.2 BT ARAZE
GDAL

CDO

Python

NCL
1.3.3 RBIREHT

1.4 GeoTIFF
1.5 Shapefile

1.6 GeoJSON
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