RealTime Satellite Data Processing at IMGWB in Poland Using CSPP
Tobiasz Gorecki

19/05/2025, Darmstadt, Germany

T 3 ~
/ : e :
- .
L 4




Satellite Data and Infrastructure at the IMGWPIB Station Instytut Meteorologii | Gospodarki Wodnej

@; Panstwowy Instytut Badawczy

Department of Satellite Remote Sensing IMGW-PIBKrakow

1. Geostationary Satellites (GEO)

Data acquisition: Continuous reception of satellite observations
with updates every 515 minutes for near realtime monitoring.

Satellite missions: MSG Meteosat Second Generation), MTG
(Meteosat Third Generation)

2. Polar-Orbiting Satellites (LEO)

Data acquisition: Reception of highspatial-resolution satellite
data providing detailed atmospheric and environmental observations.
Satellite missions:
USA:NOAA20/21, NPP, Aqua

Europe: MetOp-B/C, Sentinell, AWSPFM, SGA1
China: F}-3D/E

Our Infrastructure:

1. Antenna System: 3.8m dish for highgain signal
reception.

2. High-Availability Computing: A resilient cluster of
servers ensuring 24/7 data continuity and processing.




Satellite Data and Infrastructure at the IMGWPIB Station

Currently, we have only one main antenna for polar
satellites, but another one will be installed later this
year.
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Users of Satellite Data (Redlime Applications)

Meteorology: Realtime satellite data are used by
meteorologists to monitor local weather conditions,
including storm development, precipitation, and
rapidly evolving cloud systems.
Hydrology:Hydrologists use satellite observations
for continuous monitoring of rainfall, soil moisture,
and flood extent, supporting early warning systems
and water resource management in local
catchments.

Climatology:Climate scientists and analysts use
satellite data to monitor temperature trends,
vegetation stress, and shetérm climate anomalies
such as heatwaves and droughts.

Coastal protectionCoastal managers and
environmental agencies use satellite data to
monitor shoreline dynamics and sea conditions,
including sea surface temperature, wave activity,
and coastal changes, supporting coastal risk
management.

Satellite data are first received by the antenna, then transferred to the processing server, and finally distributed to users
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Satellite Data for Operational Decision Support

Fully automated processing (24/7)
We run fully automated processing chains usgtgPPPyTrol] MEOS, CGS
(Sentinell), NWC SAF, CSPP, 2met, and proprietary software.

Product generation

We generate a wide range of products, including RGB imagery and
composites fromMeteosat MODIS, and VIIRS.

We also use SAF products (NWC SAF, H SAF, LSA SAF, OSI SAH), Sentinel
SAR data, and SentirRgP observations.

Data are available in standard Level 1 and Level 2 format€DFHDF,
ASCII).
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Operational use of data

The products are used in daily weather situation analysis and hazard
briefings.

Visual products suppting operational services: cloud cover,
precipitation, flooding, wildfire
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Satellite Data Reception
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During routine operations, we currently use the following software: CSPP Sensor
Data Record, HEAP, MIRS, VIIRS Active Fire, and Polar2Gailll processing is
performed on a single server with 12 CPUs and 128 GB of memadfNe plan to add
more software in the future, which will require more processing power. Therefore, an
HPC system will be used. Before that, we decided to perform benchmarking to
determine the optimal number of CPU cores required for each program.

Processing and Benchmarking of CSPP Software

. HPC (HighPerformance Computing)
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CSPP SDR benchmarking shows Parallel Processing Performance Analysis

CSPP Sensor Data Record (SDR) Software Version 4.1.1

Processing and Benchmarking of CSPP Software
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Parallel Processing Performance Analysis

Processing and Benchmarking of CSPP Software

CSPP HEAP NUCAPS Version 3.0
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Parallel Processing Performance Analysis
CSPP MIRS Microwave Retrieval Software Version 4.0

Processing and Benchmarking of CSPP Software
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Processing and Benchmarking of CSPP Software

Parallel Processing Performance Analysis

VIIRS ATMQOSphere EDR Version 1.0
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RGB Products from Polar Satellites
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Continuous processing and visualization of VIIRS RGB products and cloud microphysical
properties, which provide information about cloud microphysical characteristics such

as particle size, liquid water content, and cloud phase (ice or liquid).

Ostatnie 5 zobrazowan VIIRS w kompozycji 'IR enhanced'

Ostatnie 5 zobrazowari ‘Cloud type*

Ostatnie 5 zobrazowar 'Cloud phase’

The last 5 satellite images from VIIRS
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Higher spatial resolution allows for more detailed observation of cloud features and physical processes
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Lower Cloud Top Temperatures (CTT
indicate stronger upward vertical
motion, leading to intense deep
convection, rapid vertical cloud
development, and increased severe
weather potential, including large
hail, damaging winds, and heavy
precipitation.
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Compared with MSG, polar satellites enable better
distinction between cloud-covered and cloud-free areas
due to their higher spatial resolution.
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A web service providing vertical profiles of temperature and dew point to
support forecasters, using both the HEAP algorithm (for hyperspectral and
microwave instruments) and MIRS (for microwave instruments).

Pionowe profile temperatury
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Vertical profile of temperature and moisture (HEAP and MIRS)

Based on feedback from the
forecasting department, we plan
to implement temperature and
dew point maps at various
pressure levels, at least for 300,
500, 700, and 85hPa.

Currently, GFS (a global
numerical weather prediction
model) is used as the initial
condition source for HEAP and
MIRS. A better solution would be
to enable the use of local
versions of models such as
ICON, COSMO, or ALARO.
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Rozktad przelotow

Podkiad mapy Czas detekcjilUTC]

VIIRS 11.45 [mikrometrow] 2026-04-06 01:31:30
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Vertical profile of temperature and moisture (HEAP and MIRS)

@ VIRS M16

Over water surfaces, MIRS sometimes appear to have problems estimating

) HEAP 850hPa temp

temperature at upper atmospheric levels (for example, 300Pa), probably ERGIIE

due to detectable surface influence.
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On the other hand, initial observations suggest that HEAP

may overestimate temperature at the 30(hPalevel over

ocean surfaces.
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Vertical profile of temperature and moisture (HEAP and MIRS) Satisligroy (el Beekren

However, the RGB Airmass product shows red colors in this area, which usually
indicate dry and warm air in the upper troposphere or stratosphere, often
associated with dry air intrusions and atmospheric dynamics.
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Department of Satellite Remote Sensin CO (Carbon Monoxide) - 218 hPa 1 1
R " PoS-00 0 09/26.28 UTe e Wildfire smoke and ash from Canada

Monitoring of atmospheric chemical composition

200 W NG Kk 2025-06-04 09:26:28 UTC .

' were transported across the Atlantic
and observed over Europe in June 2025
using satellite-based atmospheric

= monitoring systems.
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Hyperspectral atmospheric products
enable monitoring of the vertical
profile of carbon monoxide.
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Microwave instrument ATMS

o e e
A pre i oo '
Lt L AT R
On average, cloud cover in Poland is W" s
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observations of physical processes , ;
occurring within clouds.
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ATMS channels 16, 18, 19, 20, 21, and 22 (88.20 GHz; 183t3], 4.5, 3, 1.8, and 1 GHz)
primarily represent atmospheric water vapor and hydrometeors at different atmospheric levels.

Microwave instrument ATMS
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We usePolar2Grid to perform limb correction on the ATMS brightness
temperature channels, removing scanangle-dependent biases.

Is it possible to include support for AMSEA and MHS instruments (MetOfB/C), and in the future for MWS (MetOpG)?
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Genoa cyclone over Poland (2025)

An intense Mediterranean lowpressure system (Genoa low) that affected Poland,
bringing strong winds, heavy precipitation, and challenging forecasting conditions.
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The coldest areas (blue colors in the images) correspond to
regions where hydrometeors (precipitation) and/or ice crystals
are present.
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Genoa cyclone over Poland (2025)

B

We are also able to track the movement of hydrometeors
(precipitation) and/or ice crystals.
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Polish service with active firesPoland, Italy, Turkey, Greece e s

Zobrazowania satelitarne - Pozary:

e e T s CSPP VIIRS Active Fire product in operational use

- T A Web interface displaying potential fire detections from the VIIRS
instrument

A Operational warning bulletins issued during fire risk events
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Sezon pozarow w Grecji
aktualizacja 12.08.2024

Ogniska pozarow pod Atenami : MODELE MoK c

W miniong niedziele wybucht pozaru w okolicy
miejscowo$ci Warnawas, potozonej 35 km na pétnoc od
Aten, ktory zbliza sie do stolicy. Stuzby zarzadzity
ewakuacje kilkunastu miejscowoéci oraz szpitali

Grecja za poérednictwem  Centrum  Koordynacji
Reagowania Kryzysowego UE (ERCC) wystosowata
prosbe o pomoc w gaszeniu pozaréw. Réwniez polscy
strazacy przestali oferte z pomoca ratownicza.

Na wzrost zagrozenia pozarowego, poza utrzymywaniem
sie fali upatéw, ma silny i porywisty wiatr, ktéry przyczynia
sie do rozprzestrzeniania pozaréw. Sytuacja moze
zmienia¢ si¢ dynamicznie, zatem wybierajac sie na
urlop polecamy sledzi¢ rozwoj sytuacji.

SuomiNPPNVIIRS
[S Fire temperature

il s s MODELE T, cmox
Wieksze wydarzenia bedziemy dodatkowo komentowac h Y
MORE wu'az_ydnelacjach. g =
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Polish service with active firesPoland, Italy, Turkey, Greece

D 240017 1147320TC]
W Actve Fire

Domains:
Operational
Thewholeoverpass
Poland
Greece
Turkey
Upon request
Any area within the overpass

Temporalresolution: several times per day

We monitor fires across Europe because many of these countries are
popular summer tourist destinations for Polish travellers.



