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Development and use of tools for quality control of
radar data. Monitoring of AEMET radar data for NWP.
Installation and configuration of a BALTRAD node and
ROPO tools in AEMET.

Lorenzo Rodriguez Magaz
Advisor: Carlos Geijo

Area of Modelization
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Outline of the presentation

Web-site construction for support to radar data
assimilation (and not only radar data assimilation!)

BALTRAD, a baltic system for radar data exchange
Radar QC ToolBox ROPO.

Presentation of results in radar data QC (quality
control).

AEMET, Agencia Estatal de Meteorologia 2
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Objective: Build a web-based system for support in radar data
assimilation.

Technologies used:

Web servers : Apache + Tomcat

Web development: Joomla ( a CMS (Content Management
System))

Web programming: PHP 5, CGl, Javascript, XML
Databases: MySQL, PostgreSQL

Utilities programming: FORTRAN90, C, Python, Perl
Radar Data Formats: BUFR, HDF5

Graphics: GRADS, hdfview.

AEMET, Agencia Estatal de Meteorologia 3
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How many things are included in this Web-Site ?

A monitoring tool to provide us with a quick and easy way of
monitoring the reception, the content, eventual re-formatting and
transmission (e.g. to ECMWF, HYMEX ftp server ) of the radar data
received

It also includes monitoring of a data QC process using bROPO

Also monitoring of HARMONIE analyses done with radar data and
other observations every 3 hours (RUC: Rapid Update Cycle)

The interface must provide an overview of the status and results
of all these processes whenever a user makes a request from
the browser

A BALTRAD node administration and viewer also integrated in
this web-site

AEMET, Agencia Estatal de Meteorologia
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1st Phase

Installing and configuring the web servers Apache and database
MySQL.

Installation of Joomla CMS (Content Management System)

Web pages programming done in PHP and CGl

Several shell scripts running in the background producing
contents for the Web



., ol ¥ GORERNG MINISTERID M
Presentacion Proyecto 6 i{: D ESPARIA, DE AGRICULTLIRA, ALIMENTACION /\‘ .L-
'

1st Phase

- Installation of webserver Apache and MySQL database.

« We chose “Apache”, a well-known webserver in Linux environments

« A database manager: MySQL is fast and well tested
These elements can be downloaded and installed from a common
package known as LAMPP. We need install also PHPMYADMIN.

! I I
APACHE MY5QL PHP PHPMYADMIN

Server selected for installation: noreste
User stop lampp : sudo /opt/lamp/lamp/stop
User start lampp : sudo /opt/lamp/lamp/start
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1st Phase

- Installation and configuring Joomla v.1.5 .CMS

* Installed over lampp in server noreste

We have chosen Joomla v.1.5 because is a content management system
(CMS), which enables you to build Web sites and powerful online applications. It
offers many features and it is ease to use and extendible. It is an open source
solution that is freely available to everyone. It has thousands of extensions,
most of them are free under the GPL license.

Extension
Tier

Application
Tier

Framework Joomla Framework

Tier
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1st Phase

File Edit Wiew History Bookmarks Tools Help

4 JMail : Inb... | 7 Dropbox -... | = Monitoriz... |@@radar-.. 3¢ | & Tran » =F ~
@ &sﬁé@ i roreste.inm.esB1/jooml/admrinist el o I-'" aspx ‘r-":,. @
=Mail - Welcomre to AE... [ Most Visited™ | Getting Startec »

""" joomial Spanish radar

She Menus Coment Components EXtensions 10015 Help
& o
) LN
7,
Adu Mew Alicle Arlicle Manager Frunl Paye Seclion Mandye|
Manager

-

Menu Manager Latguage Managzr

n.sl' iﬂ?d
Category Manager Media Manager

T-anslatian UserManager Clokal
Wanager Configuration

Cackup rzquired!

www.aemet.es

MIMISTERIO
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After installation we have the
backend from where we manage
joomia.

We can add and configure new
components and PHP modules to
increase the functionality of the web in
addition to many other features such as
creating users and setting up his access
rights, blogs, chats, etc...

http://noreste.inm.es:81/joom1/admini
strator

User : admin
Pass: ****

Agencia Estatal de Meteorologia
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1st Phase

Web pages programming done in PHP and CGl

& Y& ) These pages were created in php and later
Crontab integrated Joomla CMS.

Noreste Several shell scripts running in the
background producing contents for the Web

Monitoring of the radar data reception,
formatting and transfer processes. These
processes are launched every hour from
crontab in “noreste”.

JOOM LA a CMS We made adjustments to improve the correct
(Content management System) display and operation of visualization of

logs, time series and presentation of radar
images.

We had to solve some problems that have
been related to the visualization of the
website in browsers.
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Phases OF THE PROJECT

2nd Phase

- Transmission to HyMex ftp-server implemented using Iftp and also to
ECMWEF using ecput

- Extension of the monitoring facility to include results from an
experimental RUC installed on c1a.

- Installation of BALTRAD node

- Extension of the monitoring facility to include results from the radar
data QC ToolBox bROPO

10
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Phases OF THE PROJECT
2nd Phase

- Transmission to HyMex ftp-server implemented using Iftp and also to
ECMWEF using ecput

HyMeX

HYdrological cycle in Mediterranean EXperiment

HyMex is an important ongoing European Project focused on the Hydrology of the
Mediterranean basin

We were directly involved by sending in NRT radar data to the HyMex data hub during
the SOP-1 (first Special Observation Period) which took place between september
and november 2012

11
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2nd Phase

Extension of the monitoring facility to include results from an experimental
RUC (Rapid Update Cycle) installed on c1a in ECMWF

Menu principal

............ RADAR DATA SUMMARY DATE(YYYYMMDD)= 20130129 TIME(HHMM)= 1756
B

o Radar 08179 Barcelon Z (tot,val,%)= 9993 0 0.0 RH(tot,val,%)= 9908 0 0.0 DWitot,val,%)= o]
O Radar 08228 Madrid Z (tot,val,%)= 9998 1 0.0 PRH(tot,val,%)= 9998 0 0.0 DWitot,val,%)= o]
w Radar 08289 Valencia Z (tot,val,%)= 99928 1z 0.1 PRH(tot,val,%)= 9998 0 0.0 DWitot,val,%)= 216
¢ Radar ©8308 Palma M Z (tot,val,%)= ©g98 1 9.0 PRH(tot,val,%)= 9998 0 0.0 Dwitot,val,%)= g1
Radar 08384 Murcia Z (tot,val,%)= 9993 20 9.2 PRH(tot,val,%)= 9998 0 0.0 DWitot,val,%)= 56
Radar 08489 Almeria Z (tot,val,%)= 9998 © 0.0 PRH(tot,val,%)= 99%8 0 0.0 DW(tot,val,%s)= o]
------------ RADAR DATA SUMMARY DATE(YYYYMMDD)= 20130129 TIME(HHMM)= 2056
Radar 08179 Barcelon Z (tot,val,%)= 9998 1 0.0 RH(tot,val,%)= 9998 0 0.0 DWitot,val,%)= o]
e Radar 08228 Madrid Z (tot,val,%)= 9998 1 0.0 RH(tot,val,%)= ogo8 o 0.0 DW(tot,val,%)= o}
5 Radar 08289 Valencia Z (tot,val,%)= 9998 1 0.0 RH(tot,val,%s)= 9998 0 0.0 DWitot,val,%)= 0
§ Radar 028208 Palma M Z (tot,val,%)= 9998 @ 0.0 RH(tot,val,%)= o998 0 0.0 Dwitot,val,%s)= o]
W Radar 08364 Murcia Z (tot,val,%)= ©g98 2 0.0 RH(tot,val,%)= 9998 0 0.0 Dwitot,val,%s)= il
; Ao Radar 02489 Almeria Z (tot,val,%)= 9998 1 0.0 PRH(tot,val,%)= 9998 0 0.0 Dwitot,val,%s)= o]
Nombre de usuaria oo RADAR DATA SUMMARY DATE(YYYYMMOD]= 20130129 TIME(HHMM])= 2356
[admin : Radar 08179 Barcelon z (tot,val,%)= 9998 2 0.0 RH(tot,val,%)= 9998 0 0.0 owitot,val,%)= 0
Contrasefia Radar 08228 Madrid Z (tot,val,%)= 9998 o 0.0 RH{tot,val,%s)= 9998 0 0.0 DWitot,val,%)= o]
e Radar 08289 Valencia Z (tot,val,%)= 9998 0 0.0 RH(tot,val,%)= 9998 0 0.0 Dwitot,val,%)= 4
Recordarme [J Radar 08308 Palma M Z (tot,val,%)= 9998 0 0.0 RH(tot,val,%)= 9998 0 0.0 Dwitot,val,%)= o
LR v Radar 083584 Murcia Z (tot,val,%)= 9998 0 0.0 RH(tot,val,%)= 9998 0 0.0 Dwitot,val,%)= o
| Iniciar sesian Radar 08489 Almeria Z (tot,val,%)= 9998 0 0.0 PRH(tot,val,%)= 9998 0 0.0 Dwitot,val,%)= o
5 su contrasefa?
0 su nombre de usuario? = o-..o..oo.-- RADAR DATZ SUMMARY DATE(YYYYMMOD)= 20130130 TIME(HHMM)= 0256
Registrese agui
Radar 08179 Barcelon Z (tot,val,%)= 9993 0 0.0 PRH(tot,val,%)= 95908 0 0.0 DWitot,val,%)= o]
Radar 08228 Madrid 2 (tot,val,%)= 9993 0 0.0 PRH(tot,val,%)= 05908 0 0.0 DWitot,val,%)= o]
Radar 08289 Valencia Z (tot,val,%)= 9993 0 0.0 RH(tot,val,%)= 9908 0 0.0 DWitot,val,%)= o]
Radar 08308 Palma M Z (tot,val,%)= 9993 0 0.0 PRH(tot,val,%)= 5998 0 0.0 DWitot,val,%)= 1
Radar 08364 Murcia Z (tot,val,%)= 9998 3 0.0 PRH(tot,val,%)= 5998 0 0.0 DWitot,val,%)= o]
Radar 08489 Almeria Z (tot,val,%)= 9208 0 0.0 PRH(tot,val,%)= 95998 0 0.0 DWitot,val,%)= o]

12
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2nd Phase

- Extension of the monitoring facility to include results from an experimental
RUC (Rapid Update Cycle) installed on c1a in ECMWF

Men principal No timeseries Log Minm0_201301292100_201301312100.gif generated

I
pS
% o

w T

Minimizacion de J-30%ar en RUC. Periodo : 201301292100-201301312100 Hora Reporte: 201305070513

TS . . : T : : . T T
"’"" pd Numero obe en Z0var Andlisis (escala 1zda)

_ Humera iteraciones (23cala dehad

oSG oooT

TR U0

_— 29721 G0/00 30403 30406 3009 30412 30410 30718 30020 5100 51705 31506 51,09 51412 31/15 51418 31421
DiasHora CUTCY

...T. T...

% Bus
% Ayuda

:
28421 30/00 30703 30706 3009 3012 30/17 30418 30,21 31700 31,03 3106 31509 3112 31715 531716 31021

MNombre de usuario

admin
L: " = DiasHora CUTCH
antrasena
50 ) ‘ ; : ; : i ; e ; ; e 500
s i ! Wall Clock min. CSFC + 30War) Cizdad 50
T s ) T Billing Units C(doha) :
Recordarme [ L SRR 30 SN S, 1 vy
Iniciar sesian | 20 [=eneect 200
) Olvidd su contrasefia? = : . - 1 400
e i sy 0 : : . 0
vido su nambre de usuario? 29/21 30400 30,03 30406 30,08 30412 30/15 30718 30/2L 31400 31703 3LA06 3L/08 3112 31715 31416 31721

Reaistrese aqui

DiasHora (UTCH

13
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2nd Phase

- Extension of the monitoring facility to include results from an experimental
RUC (Rapid Update Cycle) installed on c1a in ECMWF

FPRECIPITATION Ref : 2012092815+0010 Celumn

250 300

Model Point(f}
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What is BALTRAD ?

BALTRAD is a weather radar network, shared by the Baltic countries,
operating in real-time, and exchanging data among BALTRAD nodes.

BALTRAD is also a radar data processing and display environment (this
is what we have installed at AEMET)

Most BALTRAD members are also OPERA members and a strong collaboration
exists between BALTRAD and OPERA.

OPERA. (Operational Programme for the Exchange of weather Radar information) is
a EUMETNET program to stimulate the exchange of radar knowledge.

The exchange of radar data in Europe has greatly been enhanced by the adoption of
a common data information model ODIM (OPERA Data Information Model).

Two encoded versions of ODIM have been developed ODIM-HDF5 and ODIM-BUFR.

AEMET, Agencia Estatal de Meteorologia
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2nd Phase

Installation of a BALTRAD node

- Prepare a Linux 64-bit machine. oceano runs with Centos.

- The Linux machine must run an servlet container (Tomcat), a database
- ( Postgre SQL ), a Java virtual machine, a Python interpreter, etc ...

- Download the BALTRAD node software with git from the BALTRAD hub
- Installing the node software .There is a long list of installation parameters

- The BALTRAD node is built with a variety of programming languages,
mainly OO programming languages like java and Python

16
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2nd Phase

Installation of a BALTRAD node

The command to use is setup, but it comes with a lot of arguments
and options

$ ./setup --nodename=baltrad.aemet.es --
prefix=/opt/baltrad \ --jdkhome=/usr/java/jdk1.6.0_16 \ --
with-psql=/usr/include/pgsql,/usr/lib64/pgsql --dbpwd=<> --
excludedb \ --with-rave --rave-dex-spoe=Ilocalhost:8080 --
rave-center-id=82 \ --with-rave-gmap --with-bropo --with-
beamb --with-bufr install

The nodename is unique. This command specifies also where to locate
jdkhome directory and the postgresql.. Also Install the google map plugin,

BUFR, bROPO Tools, rave module, €. g.

17
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SCHEME OF A BALTRAD-node

baltrad node . |

18
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2nd Phase

oceano: fopt/baltrads1.2.0

11 baltrad baltrad 4096 may 10 2013 third party
S baltrad baltrad 4096 dic 12 2012 rave_gmap
18 baltrad baltrad 4096 may 27 2013 rave

3 baltrad baltrad 4098 nov 28 2012 hlhdf

3 baltrad baltrad 4096 oct 30 10:39 etc

6 baltrad baltrad 4098 nov 28 2012 doc

6 baltrad baltrad 4096 nov 28 2012 bropo

12 baltrad baltrad 4095 mar 22 2013 brack

2 baltrad baltrad 4096 dic 10 2012 bin

8 baltrad baltrad 4096 nov 28 2012 beast

& baltrad baltrad 4096 nov 28 2012 beamb

2 baltrad baltrad 630784 nov 14 2013 bdb storage
S baltrad baltrad 4096 nov 28 2012 bbufr

4 baltrad baltrad 4096 nov 28 2012 BaltradDex
& baltrad baltraé A098 nov 28 2012 baltrad-db

19
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2nd Phase
baltrad-db
BaltradDex

baltrad_wms

bbufr

beamb

beast

bRopo

GoogleMapsPlu

gin
node-installer

OdimH5

RAVE

Python, Java

Java

OGC Map
Server

C, Python
C, Python

Java

C, Python

Python
Python

Java

C, Python
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Database manager subsystem

Distribution and Exchange subsystem
Web map services

BALTRAD interface to EUMETNET OPERA's
BUFR software

Determination of, and correction for, beam
blockage caused by topography

Task manager/scheduler subsystem

Anomaly (non-precipitation echo) detection and
removal

Creates PNG images for use with Google Maps

Installation wizard

Data injector using ODIM_HS5 and Rainbow file
formats

Product generation framework and toolbox.
Injector using ODIM_HS5 files.

20
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2nd Phase

Installing a BALTRAD node

O The utility bltnode starts up, shuts down, and reports back the status of the

node. If the installation is not done with root, we need sudo:

sudo /opt/baltrad/1.2.0/bin/bltnode —all start
sudo /opt/baltrad/1.2.0/bin/blthode —all stop
sudo /opt/baltrad/1.2.0/bin/blthode —all status

J We access and work with BALTRAD with a browser:

http://noreste.inm.es:81/joom1/administrator

21
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* The BALTRAD node is integrated in the Radar Website

OCEANO NORESTE

BALTRAD = '

JOOMLA CMS
- Content Management System
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2nd Phase

Console configuration of the node Baltrad (v.1.0.2). User:admin Pass:*****

Menu principal » .
5 Iniio (el Data exchange and processing system
ol i S baltrad \-.‘._i.'.i community-based weather radar networking

* Transmision de datos
* RUC (Rapid Update Cycle)

% OALTRAT Home Exchange Processing = Settings

* BALTRAD Administracian

% BALTRAD Visar
% Enlaces @& System messages Data sources
i w List of available data sources. Click on data source name in order to view dataset available for this source
* Buscar %% Exchange status
% Avuda

= Name Description
Nombre de usuario §§ Dueseuees 1 scan_almeria Scan del radar de Almeria
|admin 2 scan_barcelona Scan del radar de Barcelona
Contrasefia O‘ Browse files 3 scan_madrid Scan del radar de Madrid
. 4 scan_murcia Scan del radar de Murcia
Recardarme [ 5 scan_palma Scan del radar de Palma de Mallorca
Iniciar sesian 6 scan_valencia Scan del radar de Valencia

/. Olvida su contrasefia?
/.Olvido su nombre de usuaria?
Reqgistrese aqui
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2nd Phase ~ Viewer BALTRAD |

-+ S

File Edit View History Bookmarks Tools Hel
[ core r (173) 32 | EH intranet de la AE P... 3% | (& BALTRAD Administracién discopalmaropo | b F ructure | BALTR... 38 | & 1 ||
é I@ noreste.inm.es: 81 fjoom1/index. php/baltradfbaltrad htrml & lg_" Goagle 2% @ g
EIMail - Welcome to AE... | | ECMWF EC: lagi E_Mﬁsl"ﬁs’i{ad:ﬁr H_'ln{ramz"t de la AEMET .. mlﬁﬁﬁ’ Manual de PHP . (& radar 1 ECO0O0 1: Software Libr.. & Master en Geofisica

Menu principal

% |nicia
* Recepcion en Tiempo Real
# Control de calidad (ROFPO)
* Transmisian de datos
*» RUC (Rapid Update Cycle)
* BALTRAD
¥ BALTRAD Administracian
% BALTRAD Visar
% Enlaces
s Documentos
% Buscar
¥ Ayuda

MNambre de usuario
|adm|n

Contrasena

i

Recardarme O

Iniciar sesian
£ Clvido su contrasena?

Olvido su nombre de usuario?
Registrese agui

Reporta map error

AEMET, Agencia Estatal de Meteorologia 24
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2nd Phase

Quality improvement of radar data using BALTRAD QC ToolBox bROPO

- Quality control in DA is very important. We have more to loose than to
win

- bROPO comes in the git package but can also be installed as a stand-
alone utility

- bROPO works with ODIM HDF5. We had to build a converter between
two implementations of ODIM : BUFR and HDF5.

- bROPO has been updated several times, versions 1.0.0, 1.1.0 and 1.2.0

- bROPO applied to some AEMET radar data (Reflectivity) in real-time
since 2013

25



Presentacion Proyecto 6

2nd Phase
ROPO filters and conversion tools (BUFR to HDF5, HDF5 to BUFR)

oceano: fopt/baltrad/1.2.0/bropo = tree

- bin

“-- ropo

- 1include

- fm_1image.h

- fmi_image arith.h

- fmi_image_filter.h

- fmi_image filter line.h

- fTm_image_filter morpho.h
- fmi_image filter speck.h

- fm_image filter texture.h
- fmi_image_histogram.h

fmi_1image restore.h

- fmi_meteosat.h
- fmi_radar_codes.h
- fmi_radar_image.h
-- fm_sunpos.h
- fmi_util.h
- rave_fmi_image.h
- rave_ftmi_volume.h
-- rave_ropo_generator.h
“-- ropo_hdf.h
- lib

“-- libbropo.so
- share
“-- bropo

| -- config

| “-- ropo_options.xml

-- pyropo
|-- fmiimage.so
| -- _ropogenerator.so
| -- ropo_guality_plugin.py
| -- ropo_guality _plugin.pyc
| -- ropo_realtime.py
“-- ropo_realtime.pyc

:  GOBERNG MIMISTERK
|" q DE ESPAMA DE FERICLI_'I'IMALIMENTAEII.{!N
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- bufrzhdfs

| -- Makefile

|-- Makefile.am

| -- Makefile.in

|-- Makefile.original
|-- aemettemplatelz.h
| -- bufrzhdfs

| -- bufrzhdfs.c

| -- bufrzhdfs.c.original
| -- bufrzhdfs.o

| -- build-antilles.c
|-- build-compo-cumul.c
|-- build-composite.c
|-- build-cumul.c

|-- build-leocal.c

|-- build-odim-compo.c
[-- build-odim-polar.
|-- build-odim-polar.o
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

]

-- build-polar.c

- build-wrwp-0MM. c
-- build-wrwp.c

- compzhdfs.c

-- compo.h

- decbufr

- decbufr.c
- decbufr.o
- encbufr

- encbufr.c
-- enchufr.o
-- hdfzbufr
-- hdfzbufr.
-- hdfzbufr.
-- hdfzbufr.
- hdfzbufr.

.original
vl

o 0 00

Agencia Estata
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ROPO filters and conversion tools (BUFR to HDF5, HDF5 to BUFR)

$ ropo —i radardata.h5 —o radardata-ropo.h5 —clutter -5,5

ROPO working with data in hdf5 format. therefore it is necessary to convert
BUFR to HDF5 (Hierarchical Data Format).

There are two programs:

1. 'bufr2hdf5' converts from the BUFR format to HDF5
2. 'hdf2bufr' converts HDF5 to the BUFR format

$ bufr2hdf5 —d /tablasbufr datos1.bfr datos1.hdf5

The Binary Universal Form for the Representation of meteorological data (BUFR) is a
binary data format and the meaning of data elements is determined by referring to a
set of tables(with descriptors)
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-o OUTFILE, --output=0UTFILE

- -parametars=PARAMS

--highest-olev=ELEV

Mamz of output file to write. If mot given, input file
will be over-written.

which radar parameter to process. Defaults to DBEZH,
but several can be comma-separated.

Data fraom elevation angles under this value will be

--saparata-probabilities=sEPPROE

- -threshold=THRESHOLD

processed| Defaults to 2.0 degrees.

Trus or Fplse. Denotes whether to accumulate all
detactors| probability fields inte & maximum field, or
keep them| separate. Defaulis to False.

dBEZ threshold prior ta processing. Detaults to -24

:  GOBERNG MINISTERK
V] T: DE ESPAMA, DE AGRICULTURS, ALIMEMTACION
1 ) ¥ MEDHC) AMEIENTE

Results of radar data filtering, with ROPO

How should it be applied? is necessary
to know how it affects the work of
cleaning algorithms . ; How work with
the separate probabilities?

How work the clutter and the emitter ?, What
exactly are the arguments that we pass?. Why
does it seem that reverses the results of
cleaning the clutter?

- B
dsz. g
- -restore-thresh=REST ORE_THRESH
Throshald| raw valua whan applying probability
classifichtion to remove anomalies. Defaults to 108.
- -rastore=FESTORE Uses the pnomaly probability field to delete anomalies
wi thout 'fill].ng holes. Defaults to True.
--restore- fill=RESTOREZ
O=== the anomaLy probah:il:lty field to delete anomalies
ano fill in heoles. pefaults to False.
- -biomet=BTCMET cdbz_max=> <dbz_d=ltz= <alt_max 1n meters> <alt_delta
in kme= Remove insect band e.g. -10,5,5000,1
--clutter=CLUTTER <MIM_DBZ=> <max_incomp= Remove spacks under -
incompactness &, 2.g. -5,5
--clutter2=CLUTTERZ <MIM_DBZ=> =max_smooth= Remove speacks under smoothress,
e.g. -5,80
--emtter==MITTER <=MIM_DEZ= <LENGTH= Filter unity-width emitter lires,
e.g. 10,4
--emitter2=EMITTERZ |[<MIN DBZ> <LENGTH i bins= <width in degrees= Filter q
emitter Llines e.g. -10,3,3, ”
--s|'|:|.p:SHIP cmin rel DBZ= <min A= Remove ships, .9, 20,20
- -sof tocut=SCFTCUT <max_dbz= <r in km= <r2 in km= Remove insect band,
=10, 250, 160
- -speck=5PECK =MLM_DOpZ= =max_a in pixels> Threshold by min dez, *
detect|specks = A, e.q. -20,5
- -gspeckMNormOLd=SPECKNORMOLD -
=ML DBT~ =nax_a= =max_n= Threshold by min dBz, then ”

- -5uUn=5LM

- - sunZ=5LMNZ

--lookup=LoCKUP

detect specks, size A_max_range === Size W*& A, e.g.

-23,5,16
=MIM_OBZ=  =min_length= <max_thickress= Remove sun,
2.g. -20,100,3

=MIM_DOBZ=  =min_length= <max_thickress= <azimuth in

degrees> <elevation in degrees> Remove sun, a.g.
-20,100,3,45,2

Looks up which detectors te run, aleng with their
arguments, from ¥ML file. Useful for automated
processing or just convenlence. The MOD ldentifier of
the swhat/source attribute 13 used a5 the look-up key.
If moD doesn' € exist, WMo is used to look up moD. If
no lock-up exists for that radar, & default s=t of
arguments 1s used. Using - - Lookup=True overrides all
other detector-specific arguments.

How work the speck and the
speckNormhold?, What exactly are the
arguments that we pass?

AMer
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2nd Phase A . NET =TT

Pa 2013333005 Ciclo: 20 Var: Z alvd.5 Pulao: ahrt

clytber=—588 spack=-205_speckHormOid=—20.5,146_4d

Results of radar data filtering in real time, with ROPO

Radar of Palma 30-05-2013.
Left: Polar Scan without filters. Center: Filtered data Right: Polar Scan with filters
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2nd Phase
ROPO filters

PidA 201 3053006 Ciclo; 20 Vaor: Z alvl.4 Pulso; shrt

gl 120 e R0 240

sluttar=="59 spack=-240.5 speckNormOld=-=20.5,18 cluttaer?=43, 33 amitter2=0,30,1

Ropo filters applied : clutter, speck, speckNormOld, emitter

AEMET, Agencia Estatal de Meteorologia 30
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2nd Phase
Conclusions with BALTRAD QC ToolBox

 The number of different combinations with bROPO filters and
corresponding thresholds is large.

» Results achieved are only partially satisfactory. Finding the optimum
combination for all possible cases is difficult

» Currently the Ropo documentation is scarce, scattered and not very
clear

 More work is necessary in this area

AEMET, Agencia Estatal de Meteorologia 31
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Participating in the Wokshop BALTRAD+ User Forum IV in Berlin.

Installation of new versions of components in BALTRAD node.

Installation and configuration of a new plugin for improving web monitoring
(simple picture slideshow).

Extension of the monitoring facility to include results from the radar data QC
ToolBox bROPO.

Documentation with guidelines for administration of the web portal and node
BALTRAD.
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Conclusions:

» We succeeded in building a convenient web-based system for radar
data monitoring

* We installed in AEMET a BALTRAD node for processing radar data,
although not with all functionalities (radar exchange)

« We have thoroughly tested the performance of the bROPO QC tool

* All this work has been very useful for moving forwards in the
assimilation of radar data in the HARMONIE NWP model

AEMET, Agencia Estatal de Meteorologia
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Thanks for your attention

!
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