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1  ASII productadded
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1 INTRODUCTION

1.1 PURPOSE

In the frame of the NWGAF project, a easyto-usetool (NWCPY) has been developed in charge
of readirg NWC/GEO output products inetCDFE formatandgenerating a graphical representation
of a certain variable in &IF file. The toolread the required information to generate the plot from
the NWC/GEO netCDF fiels as for example the colour palette, tradid range of the data, the
meaning of the values, &

The present document detatitee functionality of theNWCPY tool, and the procedure tostall and
operate it.

1.2 REFERENCES

1.2.1 Applicable documents

The following documents, of the exact issue shown, formt p&this document to the extent
specified herein. Applicable documents are those referenced in the Contract or approved by the
Approval Authority. They are referenced in this document in the form [AD.X].

For dated references, subsequent amendments teyisions of, any of these publications do not
apply. For undated references, the current edition of the document referred applies.

Current documentation can be found at the NWC Safpdeskweb: http://www.nwcséorg

Ref Title Code Vers Date

[AD.1] Proposal for the Third Continuoy NWC SAF: CDORPR3 proposal 1.0 11/04/16
Development and Operations Phg
(CDOP3) March 2017 February 2022

[AD.2] Data Output Fomat of the NWC/GEO | NWC/CDOP/GEO/AEMET/SW/DOF 1.21 | 15/06/17
[AD.3] User Manual of the GEQ1SD tool NWC/CDOP3/GEO/AEMET/SW/UM/L1SD 1.0 | 25/05/17
[AD.4] User Manual for theWind product| NWC/CDOP2/GEO/AEMET/SCI/UM/Wind 1.0 | 15/10/16
processorof the NWC/GEO: Scienceg
Part

Tablel: List of Applicable Documents

1.2.2 Reference documents

The reference documents contain useful information related to the subject of the project. These
referencedocuments complement the applicable ones, and can be looked up to enhance the
information included in this document if it is desired. They are referenced in this document in the
form [RD.X].

1 The only exception ithe NWC/GEOASII, which is generatedn BUFR formatand shall be reaih that format.
The NWC/GEOHRW productis available in netCDF format, jusettingOUTPUT_FORMAT = NEilthe HRW
model configuration file
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For dated references, subsequent amendments to, or revisi@mg aff these publications do not
apply. For undated references, the current edition of the document referred applies.

Current documentation can be found at the NWC Sakpdeskweb: http://www.nwcsaf.org

Ref Title Code Vers Date

[RD.1] The Nowcasting SAF Glossary NWC/CDOP2/SAF/IAEMET/MGT/GLO

Table?2: List of Referenced Documents

2 FUNCTIONAL DESCRIPTION
The NWCPY tool implements the following higkevel requirenents

Id Description

010 The NWCPY apdication shall generate a graphical representation of NWC/(
products inGIF format

020 The NWCPY apgdication shall be developed as a tool agestm the NWC/GEO, sq
that a user could run it without installingethNNWC SAF sdivare

030 The application shall allow the reading all PGE productfiles in native netCDF
format(including EXIM productsand ASII product in BUFR formdBee€[AD.2])

040 The application shalalsoallow the readingf Satellite Data products in netCDF
generated by the NWC/GEO extra tool GECSD (SegAD.3])

050 Given a ®tCDF product file, ie application shall read the datarresponding to i
certain variable, including its attributes aodlour palette In case of HRW produg
file, the application shallsoread trajectory datgéSee[AD.4])

060 Given a BUFRASII file, the application shall read ttetitude, longitude and variabl|
namecontained ircachmessage

070 The plottingshallfollow the nativegeostationary projection, using the gdal parame
included inthe netCDF file In case of HRW and ASII products, gdal parameters
taken fromthe corresponding1SD netCDFfile

080 Outputimage shall beprovided ingif format with the dimensions(width x height)
specified by the user as an input parameter

090 No data pixels in iSHAFrepresentation shall be filled using the data of the IR_I
variable included in the iISHAI product (Sp®.2])

100 No data pixels in Cl product images shall be filled with brightness temperature
read from the GE@Q.1SD IR_120_BT satellite data product for the same slot :
region

110 Appropriate GEGL1SD IR_120_BTsatellite data prodeshall be used asabkground
image for the representation of HRWSII and RDFCW data
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120 Theimagegenerated imif format will follow the same nomenclature than the netC

input file, onlyadding the parameter ing displayed and¢hanging the eension(.gif)

3 INSTALLATION OF NWCPY

3.1 ENVIRONMENT

This section describes HW/SW prerequisites needed to install and exedW&/ @Y tool.

NWCPY tool has been tested in a Linux/RHEY 64 bits environment. Correct execution in other
environments canndite currently guaranteed.

Intel/Linux
0.S RHEL releasé.4
Santiago
CPU 4x

Intel(R) Core(TM)i5-4590
CPU@ 3.30GHz

Arch X86_ 64
Memory(1) |8 GB
Disk 500 GB
Shell bash; ksh

Compilers [GCC compilers 41.7,
gcc; g++; gfortran
gzip gzip 1.312

Python 2.7.10

Table3: Minimum configuration

3.2 PREVIOUS CONDITIONS AND LICENSES

3.2.1 NWC/GEO

The NWCPY has been designed and developede seHdependantTherefore the NWC/GEO
package is not required to execute this.tool

3.2.2 python
The NWCPY ha been developed in pythgoython 2 is required to execute the NWCPY tools.

In addition, the following python packages are required, and must be properly installed in the
platform
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Table4: Python packages required by NWCPY

datetim e Basic date and time types

hSpy Pythonic interface to the HDF5 binary dd
format

matplotlib Python 2D plotting library

mpl_toolkits Matplotlib Toolkits (collections of application
specific functions that extend matplojlib

netCDF4 Python interface tthe netCDF C library.

numpy Package for scientific computing with Python

0s Miscellaneous operating system interfaces

pybufrkit Python toolkit for WMO BUFR messages

re Regular expression operations

subprocess Subprocess management

Sys Systemspecific parameters and functions

3.2.3 GEO-L1SD

NWCPY requires GEQ1SD satellite data products as background data for some products.
Therefore, the user must assure the availability of &ESD products if required (Cl, HRWASII
and RDT representation).

The GEGL1SD application is available to NWCSAF registered users in the NWCSAF Helpdesk,
clicking in Software>Extra Tools. This page allows downloading both the @HSD software and
the User Manual.

3.3 INSTALLATION OF THE NWCPY PACKAGE

The NWCPY package is provideih a tar.gz file:
NWC-CDOR-GEOG-AEMET-SW-CODENWCPY _vl1.1tgz

It is important to note thahe NWCPY tool does not requidWC/GEO applicationto beinstalled
in the systemlt can be executeth any machinethat met the requirementsom Section3.2 To
installthe NWCPY package:

1. Locate in the desired directoapd decompress the tgz distribution:

% cd <target _directory>
% tar xvf  <source>/NWG CDOP3GEGAEMETSWCODENWCPY 1v1 .tgz

The following files will be created:
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<target_ directory> Decompression directory
NWCPY NWCPY module
logoNW CSAF.png Logo of the project
nwcpy _ asii.py Source code for the NWCPY tool, ASII product
nwcpy_hrw.py Source code for the NWCPY tool, HRW product
nwcpy_hrw _traj .py Source code for the NWCPY tool, HRW trajectories
nwecpy.py Source code for the NWCPY tool, image -like products
nwcpy_rdt.py Source code for the NWCPY tool, RDT product

2. Define in the command line the environment variabl&/CPY_PATHS the path to
logoNWCSAF.png Add this line to your .profile

export NWCPY_PATH=<source>/NWCPY

No othersteps areequired

4 OPERATION OF NWCPY TOOL

4.1 COMMAND LINE INTERFACE

Once the NWCPY tool is installed on the systéme,command line interfags thefollowing:

Forimage -1 EEA DOI AOAOO s#-1+ #4%t #44(+ ALK
python nwcpy.py <pathffile.nc > <variablel > <width > <height >

For HRW winds :
python nwcpy_hrw.py  <path/file.nc> <width> <height> <type>
[<pressure_interval>]

For HRW trajectories  #
python nwcpy_hrw _traj .py <path/file.nc> <width> <height> < n_slots >
[<pressure_interval>]

For ASII product:
python nwcpy_asii.py <path/file.  bufr > <width> <height>

For RDT product:
python nwcpy_rdt.py  <path/file.nc> <width> <height >

where

4 nwepy_hrw_trajpy  source code for trajectories generates the temporaryafdetories.txt on each execution,
and removes it once theeajectory variables ar@roperly stared The usershall check there is no file named
trajectories . txt in the working directory, otherwise it will be overwritten.
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1 <path/file.nc>  (<path/file.bufr >) is the complete path to the product file in netCDF
(BUFR) format.

9 <variablel> isthe name of the variable contained in the netCDF for irli&ggroducts.

1 <width> <height>  are the dimensions of the outmit image.Set to2dz dte generate the
output file at default size1{00x800).

1 <type> is the vaiable to be labelledn the HRW product 2pz (pressure) orewsz (wind
speed)

1 <n_slots> is the number ofatelliteslotsto be usedo plot trajectorie$>=2)

1 [<pres sure_interval>] is an optional parameter folot winds and trajectoriesnly for
certain pressure levelsllowed values ar® (only background), 1 (16800hPa), 2 (40600
hPa), 3 (606800 hPa), 4 (80aL000 hPa) If no pressure_interval is set, winds and
trajectoriesare plottedor ALL pressure levels.

NWCPY commands can be executed from any directory, properly indicating the path to the
netCDF/BUFR files. The outpuyjif images are stored in the working directory

4.2 OuTPUT NAMING CRITERIA

The imagegenerged by the NWCPMool arestored in the working directorgnd follow the next
naming criteria

For imagelike product§ C MA CT, :CTTH, €)
<file>.<variable1>. gif
For HRWwinds
<file>.<type>_ <pressure_interval _label >. gif
For HRW trajectories
<file>.tra | _<pressure_interval _label > <n_slots>slots.  gif
For ASII product
<file>.asii. gif
For RDT product
<file>.rdt. gif

where<pressure_interval_label> is the label associated ¢pressure_interval ~ >: O-
fibackground, 1-Ail00-400hPa, 2-i400-600hPa, 3-fi600-800hPa, 4-i800-1000hPa andnone
fiallo.

IMPORTANT NOTE : HRW winds/trajectoriesmageincludesiR background GEO-L1SD
IR_120_BT) only in the following cases:

1 <pressure_interval>=0
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Otherwise GECL1SD satellite datproductis used taead gdal projection parameters necessary to
navigate wind vectors/trajectories, but these are displayed over a transparent background.
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4.3 EXAMPLES

4.3.1 NWC/GEO Image-like product (CT)

Execution of the NWCPY tool fart variable contained in the CT imagjke product, generated for
MSG-N region with the default dimensions

python nwepy.py  /home/ CT/S_NWC_CT_MSG3_M$SISIR_20151013T150000Z.nc ct0 0

The tool generates the image NWC_CT_MSG3_MSK-VISIR_20151013T150000Zgif. shown
in Figurel

5 MWC_CT_MSG3_MSG-N-VISIR_20151013T150000Z

[COFYRIGHT 2818, EUMETSAT. ALl rights reserved

NWC GEO CT Cloud Type

e e el \and ced e C\O“dg g',\'Oud5 (.\Ouds C\Uuds c\ﬁuds Q\Oude.' (_\OudrJ Q\O\ld_s
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Figure 1. Graphical representation of a NWC/GEO CT product
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4.3.2 GEO-L1SD Satellite Data

Execution of the NWCPY tool fodata variable contained in the L1SD IR1BX imagelike
product,generated for Spairegion,with dimension00x600

python nwcpy.py /home/L1SD/S _NWC_IR120BT_MSG3_SpainVISIR_20151013T150000Z.nc
data 600 600

The tool generates the image

S _NWC_IR12BT_MSG3_SpaHVISIR_20151013T150000Z.dagd.shown inFigure?2

S NiC_IR120-BT_MSG3 Srain-viSIR_20131013T1300002

Figure 2: Graphical representation of a NWC/GHQ-SD product
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4.3.3 NWC/GEO Image-like product (iISHAI)

Execution of the NWCPY tooishai_ki  variable contained in the iSHAI imagdi&e product,
generagd for Spain region, with dimensions 1000x1000:

python nwcpy.py /home/ i SHAI/S _NWC_iSHAI_MSG3p&in - VISIR_20151013T150000Z.nc
ishai_ki 1000 1000

The tool generates the image NWC_iSHAI_MSG3_SpaiiSIR_20151013T150000Z.ishai dii.
shown inFigure3

5 NWC_iSHAI_MSG3_Spain-VISIR_20151013T150000Z

0 6 12 18 24 30 36 42 48 54 60

Figure 3: Graphical representation of a N&WGEG-iSHAI product (Kindex parameter)
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4.3.4 NWC/GEO HRW product (winds)

4.3.4.1 Considering pressure level

Execution of the NWCPY tool for the HRW produfdr all pressure level€ompared tothe
backgroundmage, withthe label correspondingp the pressure interkal he image iggenerated for
Spain regiorwith dimensions700x700Q

python nwcpy_hrw.py /home /HRW/S _NWC_HRW_MSG3_Sii 20151013T150000Z.nc 700
700 p

python nwcpy_hrw.py /home/HRW/S_NWC_HRW_MSG3_SpaiBS 20151013T150000Z.nc 700
700p 0

The tool generates the imag8 NWC_HRW_MSG3_Spd#® 20151013T15000QZ.all.gif and
S NWC_HRW_MSG3_Spd8S 20151013T15000@Z.backgroundyif, respectively shown in
Figure4.

Note that the generation of thlRW graphical product requires de availability of both

The HRW product: S_NWC_HRW_MSG3_SpaiBS_20151013T150000Z.nc
The GED-L1SD product: S_NWC_IR126BT_MSG3_SpaifVISIR_20151013T150000Z.nc

NWC GEQ HRW NWC GEO HRW

100200 hFa 300400hPn N 500-600 hPa T0O-E0OKFn NN 3041040 hFa
3 - % 00-300 RFa

Figure 4: Graphical representation of a NWC/GHARW producin terms of pressurkevel
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4.3.4.2 Considering wind speed

Execution of the NWCPY tool for the HRW mhact for 100-400 hPgoressurenterval compared to
the background image, with the label corresponding toMhe speed The image is generated for
Spain region with dimensions 700x700:

python nwcpy hrw.py /home/HRW/S _NWC_HRW_MSG3_SpaiBS_20151013T15000@.nc 700
700ws 1

python nwcpy hrw.py /home/HRW/S _NWC_HRW_MSG3_SpaiBS_20151013T150000Z.nc 700
700ws 0

The tool generates the imageS NWC _HRW_ MSG3 Spdd® 20151013T150000is 100
40thPagif and S NWC_HRW_MSG3_Spdtds_20151013T150000¥s backgroundyif,
respectivelyshown inFigureb.

Note that the generation of the HRW graphical product requires de availability of both

The HRW product: S_NWC_HRW_MSG3_SpaiBS_20151013T150000Z.nc
The GEGL1SD product: S_NWC_IR126BT_MSG3_Spm-VISIR_20151013T150000Z.nc
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Figure 5: Graphical representation of a NWC/GHEERW product in terms afind speed












