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New data processing in the Czech weather radar network

P. Novak and J. Kracmar
Czech Hydrometeorological Institute, Radar Departmeméhlaatce 17, 143 06 Praha 4, Czech Republic

Abstract. The Czech weather radar network, consisting of products and their graphical presentations are given.
two Doppler C-band weather radars (Gematronik Meteor 360
AC, EEC DWSR-2501C), is operated by Czech Hydromete-
orological Institute (the national weather service of the Czech
Republic). It serves to the national and military weather ser-
vices, operational hydrology and recently also to the air traf-
fic control.

To overcome the limitations of vendor software, an in- The Czech weather radar network (CZRAD) consists of two
dependent in-house software package for volume data proPoppler C-band weather radars (Gematronik Meteor 360 AC

cessing and visualization has been developed. Wide rang#ith RAINBOW 3.1 software — in operation since 1996, and
of products generated from volume data: reflectivity (incl. EEC DWSR-2501C with EDGE software 4.88 — operated

storm detection a|gorithms: VIL, Y_a|gorithm), precipita_ since 2000), which cover the entire area of the Czech Repub—

tion (VPRs and VPR-corrected estimates) and Doppler windiC by volume scans in 10-min. time intervals up to 256 km
(modified VAD algorithm) is available at a user’s selectable range. Volume radar data processing and visualization, ini-
resolution and geographical projection. The software packlially done by the vendor software, has been upgraded by
age allows to use 1 km (or better) horizontal resolution ofin-house software package RVD/RPD which satisfies the in-
radar products (instead of previous 2 km), enabling to con-creased requirements on output radar products.
struct the fine resolution radar composite pictures. In a near
future, interlaced scanning with 5 minute sub-scan interval
for air traffic control purposes will be implemented using this
new software. 2 Volume radar data processing

JavaScript based viewer (JSMeteoView) has been devel-
oped for versatile visualization of radar and other meteoro-To ensure vendor independence of radar data processing, the
logical data in the Internet/Intranet environments. The JSMe-spherical volume data captured in vendor formats are con-
teoView is designed to enable combination of the following verted into open-source format, which is used as the input for
data sources: all consequent processing. RVD/RPD package offers gener-
ation of wide range of both reflectivity (PPIl, CAPPI, MAX,
MAX-3D, Echo top, VIL, Y-algorithm, vertical reflectiv-
— Meteosat IR imagery ity profiles (VPR), radar precipitation estimates, VPR based

corrections of precipitation estimates) and Doppler products

— Central European Lightning Detection Network data  (pp|, modified VAD), at user’s selectable geographic projec-

1 Introduction

— Czech weather radar network products

— NWP LAM outputs tion, area and re;olutlon. This software enables the 1 km
horizontal resolution products to become a new operational
— Geographical navigation standard. This finer spatial resolution offers the possibility

Th ft K . " der impl tation i for studying the storm structure much better than the 2 km
the Cizghﬁaijergri(;t:greollz r?ccaeiqn)s/tﬁﬂteerér;;)n?r?ee;; 'rgr;;r;resolution used previously. RVD/RPD software offers also
y 9 ' P compositing the radar data including radars from neighbor-
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Fig. 1. Example of CZRAD composite of maximum reflectivity field and lightning data from CELDN netwetkI(signs) combination
using JSMeteoView. Tornadic storm from 31 May 2001 is zoomed in the right top figure.

355ingleview - Viewer of Single Radar Data - Mozilla {Build ID: 2002041711} L _ ol x|

3 Radar products visualization

JavaScript based viewer (JSMeteoView) has been develope!
for versatile displaying radar and other meteorological data
in the Internet/Intranet environment (Fig. 1). It is designed
to combine the following data sources:

Radar Skalkyl- VIL - 31.05.2001 14:48 UT

— Czech weather radar network (CZRAD) composite of
Maximum reflectivity in pseudo 3D-view

[kg/n21

— Meteosat (PDUS) IR-channel images

— data from the Central European Lightning Detection
Network (CELDN)

— NWP LAM ALADIN outputs (mainly geopotential at

700 and 500 hPa) ~lovalrone =]
NAVIG, inaone x| Lo, [14.447 LaT, [50.008 | Choose predefined positian =
— Geographical (under-)overlays and navigation St e S Lot pbte: 2222000, pot ronal@chmicz

The JSMeteoView is written in HTML and JavaScript, uses Fig. 2. Single radar product display by JSMeteoView — vertically
also PHP code on the server side; it is optimized for. " < e ! .
Mozilla/Galeon/Netscape 6.x or Microsoft Internet Explorer ngalj?r%“qu'd (VIL) field from radar Skalky on 31 May 2001,
5.x/6.x web browsers. ' '

All the data to be used by the viewer are pre-processed Consequently, similar JavaScript viewers for single radar
into a common geographical projection and graphical for-reflectivity products and for vertical wind field graphs have
mat by server applications (RVD/RPD software and shellbeen developed (Fig. 2 and 3).
scripts in LINUX environment). Image size of displayed
products including side-views is 8%®10 pixels and the JS-

MeteoView is optimized to be displayed at screen resolution4 Interlaced scan

of 1024x768 pixels or higher. The geographical projection

used is the gnomonic one centered at Praha-Libus with horiThe commonly used radar data update rate of 10 min. is
zontal resolution of 1 km. not suitable for aeronautical users who require the data as
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Fig. 3. Vertical wind profile display by JSMeteoView — vertical

wind profile from radar Brdy on 27 February 2002, 14:30 UTC cal- Fig. 4. Proposed interlaced scan for CZRAD network with repeti-

culated using modified VAD algorithm. tion of 4 lowest PPIs. Repeated elevations are denoted by solid line,
other elevations are dashed and labeled by the number of subscan

close to the real-time as possible. In order to get faster updatél or 2).

rate without losing the volume coverage, needed for other i ] ) ]

users of radar data (hydrology, synoptic meteorology), theused as the main tool by researche_rs involved in stud_les o_f se-

implementation of interlaced scan is under preparation in the/€re convective storms. Improved interlaced scan will be im-

CZRAD network. plemented in CZRAD during 2002-03, using the RVD/RPD

The original idea of interlaced volume scan (e.g. Vasiloff Software tools.

et al. (1987)) has been operationally implemented during

90's in SWltzer!and (see J'oss and Leg (1995),Joss et aheferences

(1998)). One important disadvantage is unequal volume

coverage of partial scans: when animating the consequentoviak R.J., Zric D.S.: Doppler Radar and Weather Observation,

images, a "flickering” effect can be observed between odd Academic Press Inc., San Diego, 1984, 1993, 521 p.

and even subscans caused mainly by the difference of radaloss J., Lee R: The application of radar—gauge comparisons to oper-

coverages at lowest elevations. Based on climatology of ational precipitation profile corrections. Journal of Applied Me-

radar images (yearly precipitation accumulations for individ-  teorology, Vol.34, pp.2612-2630 1995.

ual PPI's shown in Novak and Kracmar (2001)), repetition of Joss J. et al.: Operational Use of Radar for Precipitation Measure-

lowest 4 PPI's in both odd and even sub-scans has been pro- Tgegnsts in Switzerland. Final report NRP-31. ETHrich, 108 p,

posed as a possible improvement of the scan-to-scan ima ’
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