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Opera in brief

« Radar project of European NMS’s within EUMETNET
« Objectives:

» to provide a European platform wherein expertise on
operationally-oriented weather radar issues is
exchanged.

* to develop, generate and distribute high-quality pan-
European weather radar composite products on an
operational basis



Opera composite




Opera Data Centre ODC = ODySsey

 QOpera operates and develops the ODYSSEY data hub,
which collects radar volume data, distributes quality
flagged volume data to modellers and other radar data
users, and produces quality controlled radar products;



@ EUMETNET

O3a - Future Technical Architecture
O3b - Future quality information
O3c — Future exploitation of quality information

04 - Support on ODIM
(BUFR / HDF5)

0O3d — Algorithms selection / Validation
methodology

For each metadata generation / data correction / data
combination, O3d:

1. conducts a survey, among the OPERA Expert
Team, on existing operational algorithms

2. selects some (max. 3) algorithms to be tested by
OD1,2,5,6

3. provides the evaluation methodology (# of

OPERA Expert Team

decision on

be opergtionally
implemented

radars, events, validation data, scores, ...)

. O5 — Electronic

06 - Project Manager <
A

A

08 - INSPIRE

For each metadata generation / data correction / data

services
A

A

A 4

Q7 — Portability of Odyssey

. combination, OD1, 2, 5, 6:
e algorithms to 0OD1,2,5,6 1. adapt the (max. 3) selected algorithms to
Odyssey data / environment
Odyssey DEVELOPMENT 2. conduct the (comparative) evaluation study
4 according to the methodology recommended by
03d
Algorithms approved 3. produce a report and send it for evaluation to
by OPERA Expert Provides the OPERA Expert Team
Team are handed constraints for
over to the development (I/
Integration Team for O, memory,
operational portability, CPU,
integration into ...)to OD1, 2, 5,
Odyssey 6
y
OoD9 OD3
INTEGRATION REDISTRIBUTION 0'2
OPERA Database
Exampftes of metadata generation:
r=—==-== - €neration of PPIs of probability of anomaly, ecgho
type, ...
01 Examples of data correction :
correction of VPR, beam blockage, ...
OPERATIONS J
| Examples of data combination:
| Operational Technical radar — radar compositing, radar — rain gauge merging,

Infrastructure
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Odyssey Input June 2013

* Green: sending data
* Yellow: testing

* Orange: data
promised

* Grey: not member
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Odyssey Output: 3 composites

Surface rain rate composite (every 15 minutes):

Each composite pixel is a weighted average of the lowest
valid pixels of the contributing radars, weighted by the
inverse of the beam altitude. Polar cells within a search
radius of 2.5 km of the composite pixel are considered.
Data measured below 200 m altitude are not used.

Rainfall accumulation (every hour),
sum of the previous four 15-minute surface rain rate

products.

Maximum reflectivity composite (every 15 minutes)
See next page



Odyssey Output: 3 composites

Maximum reflectivity composite (every 15 minutes):
Each composite pixel contains the maximum of all polar
cell values of the contributing radars at that location.



[2013:04-15] 11:45:00 UTC

15 Apr 10z
Max
reflectivity
"dirty”
= data as it
came to
Odyssey




p— [2013-04-15] 11:45:00 UTC

15 Apr 10z

* Max
reflectivity

« Central
"cleaning”
applied




Rain rate
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Why composites ?

« Radar measurements are made on conical surface:
edges are rather high (because Earth is a ball)




Why composﬂes 7

Example from Poland - Czech Rep - Slovakia

* Average radar
measurement range
(226 km)

Is usually larger than the
distance between radars
(median distance within
Opera is 128 km)

* In overlapping areas we

can select the best data.
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Why not always composites ?

« Data transfer to central server,cleaning, waiting for the
last arrivals takes time — some time-critical issues
manage better with local radar data only



Composites for nowcasting

« Simple nowcasting methods are based on extrapolation:
observed storms move with observed speed

* Quality detoriates with time:

— New storms emerge, which did not exist

— New storms emerge, which were "behind the border”
« Use of composite solves the latter issue



Opera in Europe, Nexrad in USA

« QOpera is sometimes referred as "Nexrad of Europe’
 the big difference:
* Opera network is extremely heterogeneous
— Installation date,
— manufacturers,
— scanning strategy
— signal processing
— and product generation.
« Opera radar density is about twice that of Nexrad.

)



Data policy
« Composite distributed < Inclusion to ECOMET

to members of catalogue under
OPERA and preparation
EUMETNET for

official duties

 Licences given for
Research and
education
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