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EUMETSAT

"Monitoring Weather and Climate from Space”
http.//www.eumetsat.int

o EUMETSAT was formed in 1986 with the objective to provide,
from space, information that can be used in weather
forecasting and climate applications.

e EUMETSAT is an intergovernmental organisation, formed to
service the Member and Cooperating States which fund our
activities.

o (Geostationary: METEOSAT (7, 8, 9 & 10)
e Low Earth Orbit: METOP (A & B)
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Data processing & visualisation
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EUMETSAT operates meteorological satellites for its member states
In addition to image data, level 2 geophysical products are produced
Products are derived from image data and forecast data

Products are validated by comparison with observations from balloons,
ships, aircraft

Graphics workstation is used to display all these data, allowing the analysis
of the images and products by meteorologists

MWS - Original system in MTP ground segment, fixed set of products, fixed
layout for each product

PQM - Part of MSG ground segment, uses a data dictionary, and
visualization templates to enable analysis of many products in different
ways, without software changes

PQM can handle data in internal formats and in BUFR
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Problems with legacy visualisation tools

e COTS or hardware specific implementations

e Not easy to implement new features or products

e Not able to handle newer formats (GRIB2, netCDF, HDF, etc)
e Flexibility implemented only for certain modes of usability

o Result:
« Tools that cannot be easily enhanced

 Users creating their own visualisation tools

e Therefore, a need to find a replacement
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The hunt for a replacement

o EUMETSAT have a unique set of requirements:
 Internal formats unknown to third parties
« Encoded formats specific to a small community
 Specific display operations required by EUMETSAT users
A focus on product content display
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Decision to procure a new tool
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Be based on a commodity Intel/Linux platform

Be based (as much as possible) on existing tools & COTS

Use no hardware acceleration features

Be as flexible as possible in design, implementation & usability
Be a platform that can be easily enhanced for:

« new products, new encoding formats, new visualisation
types, new projections

Result: Product Visualisation & Analysis Tool (PVA)
Developed for EUMETSAT by
ask - Innovative Visualisierungslosungen GmbH
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PVA components
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PVA components

Man-Machine Interface
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PVA lattice concept
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PVA template

e Lattice structure
* Node instances
o All node property settings, defining amongst others:

 base product, anchor time, explicit/implicit frame
sequence (time slots)

« Routing information
o MMI settings
« Panels
e All panel property settings, defining amongst others:

* Visibility, position, size, state (legend, minimised,
maximised, ...), docking
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PVA on-screen

File Edit Windows Render Extras Help
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PVA Projection Control B)X SSG Segment Structure Grid VEC Tabular Data PVA Layer Contro PVA Navigation Control

Data Header ’ 100

== Projection Meteosat
o Parameter Value —

Status :Layer  Name : Opacity (%)
Valid from Frame:

—
COA Coastline

Central Longitude:

—
COA COA Coastline 75 . 61% +

: . - SF e L6 LLG Latitute/Longitude-Grid 50 === == | ™ T
LLG Latitute/Longitude-Grid Parameter value Sl B =220

Latitude Delta: | 10.00
P00 - VEC VEC Base Product 100 - VEC mp(.it

SSG SSG Segment Structure Grid 25 ™% > Change Colors

Grid v | Longitude Delta:

Product Path [D_3_P_MET10] | ... | Parameter | Latitude
Product )001551Z_20130220001500Z_00_O_MPFS06_WORLD_3 P_MET10|

VEC Vector Creator BIX
Latitude: | Latitude v | Speed: Speed

Longitude:  Longitude v | Direction: | Direction

Color by: | Speed Type: Feathered
| Scale: [0.45] £ unit m/s

VEC Colour Table
Interpolation: Stepsize:
Linear ~ N )
Range Min.: Range Max.:
'0.000000 & [50.000000 & | Fetch Range

Value' Red - Blue : Alpha

1 50 196 |0 255 |255

25 255 |0 0 255
10 255 255 |0 255
255

o

Animation Control
Frame 0/00

PVA Message Log

EFTor: CoUld Not determine data Tormat ror fie @PRODUCTE
Warning: Path '@PRODUCT@' does not exist I .
Error: Could not determine data format for file '@PRODUCT®' Animation Selection
Error: Could not determine data format for file '@PRODUCT@"' —
Error: Could not determine data format for file '@PRODUCT@" 2013.02.20 00:1 . From
Info: Template loaded from file *fopt/ask/PVA-2.0.0/data/VisualisationTemplates/MSG/ODEG/AMVIntmProductChan.tem” 2013.02.20 00:30 [ 2000.01.01 00:00
Info: Returning base product source node (VECReader). e . e ——
Info: Successfully loaded 'fhome/mpefuser/PVA-2.0-0SAT/data/PVA-ManualTests/data/prd/MSG/AMVIntmProductChan@05_20130220154553Z_20130220154500Z_00_V_MPFS07_WORLD_4_P_MET10' 2013.02.20 00:45 : ‘
Warning: ExtractionType switched from CELLS to POINTS because input data has no cell scalars 2013.02.20 01:15 I oors: Months: Days: Preview
Error: Ancher time is invalid, can't animate o . [ T 1 i 1 00:15 A
Marning: Animation Selection Increment Performance Warning: Increment too small for selected time range, aborting operation. Decrease range between start and end time or increase maxincrementSteps property in the 2013.02.20 01:30¢ R .

nti

lattice. 45iw =
Warning: Animation Selection Increment Performance Warning: Increment too small for selected time range. aborting operation. Decrease range between start and end time or increase maxIncrementSteps property in the 2013.02.20 01;"')5 ' 2013.12.31
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Vector products

UFRProd.tem
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Satellite images previously

Slide: 14

e ]
[~ Standara - PaM - Gonros || |~

EUM/

Issue

21/0!

P15l )
OFO - PGM - OPEA ImageChan 03.155.12.15 PQM Graphics Display

File View Animate Customise Help

Context: Data Mode: m S

Last Data: Frame: m j

<€« [a[pi [ o [T 1 pu
zoom: [T v|

- Image Legend

0 255

Options
|7 CoastLine

| Panning




Satellite images
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Newer types of Encoded Products

s Jfoptfask/PVA-2.0.0/data/VisualisationTemplates/MSG/ODEG/AESGRIBProd.tem
e Edit Windows Render Extras Help
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File Edit Windows Render Extras Help
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Layer, Navigation & Projection Controls

File Edit Windows Render Extras Help
= AE
PVA Layer Control L)8)X
/! A 100
Status ‘Layer :Name : Opacity (%)
v COA COA Coastline 75
v LLG LLG Latitute/Longitude-Grid 50
L SSG SSG Segment Structure Grid 25
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File Edit Windows Render Extras Help
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Animation Control
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uct Tabular Data Displays

File Edit Windows Render Extras Help
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Tabular Data |}H| =)
Data Header
Parameter Value
MPEF File... 8
MPEF_hea... 0
ManualDi... 0
ManualDi... 0
Dissemin... 0
NominalTi... 20139
NominalTi... 82800000
ProductQ... 100
ProductCo... 100
ProductTi... 100
InstancelD 1
ImagesUs... 0
ImagesUs... 0
ImagesUs... 1
ImagesUs... 20139
ImagesUs... 82811548
ImagesUs... 32
ImagesUs... 20139
ImagesUs... B3565483
ImagesUs... 0
ImagesUs... 0
ImagesUs... 0
ImagesUs... 0
ImagesUs... 0
ImagesUs... 32
ImagesUs... 0
ImagesUs... 0
ImagesUs... 0
ImagesUs... O
ImagesUs... 0 v
Selected Position
Parameter Value Unit
Line 53 D
Column 33
Data Type  CDSProduct
SegmentR... 53 Pixels
SegmentCol 33 Pixels
Lat -4.85021 degrees
Lon 23.0354 degrees
SunZenith  162.796 none
SatZenith  27.3116 none
SunSatAzi  118.149 none
SunglintFl... 0 none
NoClusters 4 none
ClusterDa... 2 none
ClusterDa... 0 none
ClusterDa... 0 none
ClusterDa... 264 none
ClusterDa... 51 none
ClusterDa... 0 none
ClusterDa... 51 none
ClusterDa... 0 none
ClusterDa... 51 none
ClusterDa... 1 none
ClusterDa... 204 none
ClusterDa... 4 none
ClusterDa... 401 none
ClusterDa... 9 none
ClusterDa... 410 none
ClusterDa... 6 none
ClusterDa... 499 none
ClusterDa... 7 none v
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