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FROM THE BEGINNING

Johannes Space Research
Hevelius Centre of the Polish
Kazimierz Academy of
Siemienowicz Sciences (CBK PAN) Poland's accession to the EU
1977 2004
1543 1976 1978 1994 2008

Nicolaus Copernicus OPOLIS Mirostaw Framework agreement PECS/ESA
,On the Revolutions IGIK Hermaszewski with the European

of the Heavenly Space Agency
Spheres”



POLAND IN SPACE - NEW CENTURY

POLSA established — National Space
executive agency of the Ministry Program 2022-2027
of Economic Development & Technology under preparation
2014 2022-2027
2012 2017
Poland in

European Space Polish Space Strategy

Agency



SPACE SECTOR OF POLAND IN A NUTSHELL

Heritage: Strengths:

1973 — first instrument in orbit Hfgh inno.vativeness
High quality workforce

1978 — first cosmonaut Proactive attitude

2012 — first satellite

Weaknesses:
Limited space heritage
10 years in ESA: Low level of investment so far

~450 entities registered in ESA STAR
540+ projects worth €190 million
~100 new technologies developed

12.000 employees in space sector . Threats:
. Competition from established players

Opportunities:
National Space Programme 2022-27



COMINIG SOON...

Increasing Poland's contribution to ESA on:

Eesa

Bilateral PL-ESA program of construction of EO satellites

Bilateral program PL-ESA of technology development

Optional and mandatory ESA programs

. Internships in ESA center for Pols

. Access to research on ISS

(with sending the second Pole in history into space)




POLISH DOWNSTREAM COMPANIES IN EO

CloudFerro ICEye MGGPAERO Orbify

Areas of activity:

clouds solutions ¢ ICEYE| == “orbify

Cloud

development of services

object detection SPAERTLE Satim Satagro

. object clasification (7 QZSolutio 6> satim gx&ﬂmgm dulasat

. applications: forestry (biomass) and precision farming

. satellite constellation management



POLISH UPSTREAM/END-2-END COMPANIES IN EO

Areas of activity:

g ) Creotech KP labs
construction of small satellites
platforms and on-board B (s kP LABS
- creotech
computing

O ptl Ca l' p ayl‘o d d S Satrev Scanway SpaceComm

= |space
WNicomm

hyperspectral instrument chreelt i Scanway

control and measurement systems

design, development and
installation of space systems



POLISH SUCCESS STORIES IN EARTH OBSERVATION

Genesis / Intuition-1 mission

EO Innovation Platfirm Testbed Poland ’Z QZSOlU’[iQﬂS
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Object detection &
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16 SATELLITES FROM POLAND

IceEye
Finnish-Polish observation
satellite (2018)

PW Sat 1

The first polish satellite
(2012), built by students
of the Warsaw University
of Technology

KRAKsat

The world’s first nanosatellite that uses

a magnetic fluid to control orientation
(AGH 20:],_9)

STORKS 2021 In orbit ~ 500 km

POLISH SATELLITES CURRENTLY IN ORBIT

Name Year of Status Orbit Approximate Purpose User / operator
Iaunch helght

KRAKsat 2019 - ~ 400 km _ Testing a flywheel based on ferrofluid
BRITE PL-2 2014 - 632 km CBK PAN Measurement of changes in the brightness of stars

BRITE satellites

constelation

A constellation of 5
satellites, including 2 _ .-
Polish: Lem (2013) and %
Heweliusz (2014) CBK N
PAN for the precise :
measurement of the
brightness of the
brightest stars in the
Milky Way.

PW Sat 2
The second artificial
satellite (2018), built by
students of the Warsaw
University of Technology.

Stork-4&5 (6.2021)

Stork 6, Aman (5.2022)
EO satellites by SatRev

Function

Swiatowid

(2018) The first Polish
commercial satellite.
SatRevolution.

Commerdal SatRevqutlon

Earth observation

CBK PAN Measurement of changes in the brightness of stars



EARTH OBSERVATION SYSTEMS

Country Awareness Mission In Land Analysis — at least four (4) EO small
OPTO satellites and SAR in cooperation with ESA; civilian use

EO Satellite System MikroGlob — MoD plans for national constellation (
OPTO microsatellite — PAN, RGB, NIR) — dual use

MoD purchased 2 high-res Pléiades; ~0,5 m resolution — military use
and crises managment



User
awareness

POLISH SPACE ECOSYSTEM

Infrastructure,
tools

DEY]
Products,
Services

Legal support




RAISING AWARENESS

WORKSHOPS E-LEARNING TEXTBOOK IN
550 users trained 513 unique accounts GEOSCIENCE OBSFE(?Q/SJ'ON

published in 2020,

4122 downloads in 2021, 2022, 2023,

over 200 participants
yearly



COPERNICUS RELAYS/ACADEMY

KCloudFerro

> UNEP/GRID - Warsaw

» Absiskey Polska (leader) and Institute of
Geodesy and Cartography

» Creotech Instruments S.A., Centrum Badan
Kosmicznych PAN, Blue Dot Solutions sp. z

-

<
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IGIK, UNEP/GRID

COPERNICUS NATIONAL USER
FORUM

/National thematic expert’s group: \
>

CAMS: Institute of Environmental Protection — National
Research Institute

> C3S: Institute of Environmental Protection — National
Research Institute

» CEMS: Institute of Meteorology and Water Management -
National Research Institute, Institute of Oceanography -
Polish Academy of Science, University of Gdansk

» CLMS: Institute of Geodesy and Cartography

» CEMS: Crisis Information Centre (CIK) - Space Research
Centre of Polish Academy of Sciences

» CSS: Crisis Information Centre (CIK) - Space Research
Centre of Polish Academy of Sciences

Association of Geographic Information Laboratories in Europe
(AGILE) — IGIK,WGIK, SpaceOS
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NATIONAL SATELLITE INFORMATION SYSTE SIS)

interoperable sys’c\mfogF'eceivi'ng,
storing, processing an sh_afi‘ng satellite
data to provide monitoring services,
information products, analytical tools

along with the necessary infrastructure




NSIS PLATFORM - ASSETS

POLSA’s
satellite
products

National
repository of
geodetic data

National
meteorological,
environmental,

hydrological
geospatial data




HTTPS://NSISPLATFORMA.POLSA.GOV.PL/EN
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- ‘ f‘ AGRICULTURAL DROUGHT SATELLITE MONITORING
. - B ) "'_‘_,; . 2023-09-05
( ‘*:‘.. ;.‘ .“ - v . In 2022 agricultural drought monitoring system has been prepared in consultation with the
LA National Support Centre for Agriculturet, which is building a satellite monitoring system for

' agricultural crops. Based on the indices, maps of crop growth conditions were prepared for
:’:1 2022, as well as yield reduction assessment maps of selected crop groups(...)

-"' b a1 o
N READ MORE
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POLSA SATELLITE PRODUCTS (
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Land Cover Chang_je
Maps Detection
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LAND MONITORING

Klasyfikacja pokrycia terenu Polski, S2GLC PL 2020 La nd Cover Changes
2019-2020 and 2020-2021 ==

I Brok dar
[ Brak dar

» Automatic change st e
detection

: » raster maps, vector maps,
Pixel 10 m .
tabular statements by e
Z ,

>
> e B o administrative division
» validation BDOT TET R

 iglas
oslinnode trawiasta
‘Wrzosowiska i 2akrzaczenia
B v scien,
B Torfowiska
|| Tereny naturalne pozbawione roslinnosci
Obszary wadne

A Brok danych - Ter
ne - Lasy liciaste

Land Cover Maps

2019, 2020, 2021, 2022

» automatic
classification S2GLC

$linnosc¢ trawiasta

sturalne po
trawiasta -

ne roslinnosci

ne - Torfowiska

nia - Tereny naturalne

anych

y zachmu




LAND MONITORING

Satellite orthofotomap 2021
» mosaic (automatic) S2

» spatial resolution 10m
» RGB, CIR, SWIR

YV V VY

Satellite °rth°f°tomap \\ >

mosaic (automatic) SZ

spatial resolution 10m

RGB, CIR,

increased spatial resolution - artificial
intelligence algorithms (4x)




URBAN HEAT ISLAND

5 Polish cities in 2022

Landsat-8 and Landsat-9 Thermal data (30 m after resampling)

Legenda

." Wh ite. mo‘f
‘National Stadium

Warsaw orthoimage 2.5 m Warsaw Urban Heat Island 30 m



AGRICULTURAL DROUGHT

Drought Identification Satellite System based on Terra MODIS images with 1 km spatial resolution

I Extreme drought Average moisture

. . Drought B Goocd moisture T H
Orthoimage Sentinel-2 — — Pt Corn crop reduction map Rape crop reduction map

Crops condition map
Drought |Identification Satellite System
12-19.07.2022



SO"— MOISTURE AN Orfchoiage Seie— ._

* Soil moisture monitoring
based on Sentinel-1 images

 Monitoring every 12 days
« 2021-2022

Soil moisture 1000x1000 m Soil moisture 100x100 m
26.10.2022 26.10.2022
50%

100%



NATIONAL DATA COPERNICUS PRODUCTS

@:ate Geodetic and Cartogra@ K(Zopernicus Land Monitoring Service (CL@

Resources: .
O Impervious areas 2018

U addresses and streets, PRNG, PRG, BDOO,

BDOT, KIEG, orthophotomap O Grassland 2018

» Central Register of Nature Protection

Forms: d Water bodies and wetlands 2018
O Protected Landscape Areas, LP, NP, Natural O Urban atlas 2018
Monuments, Reserves
> National |ntegration of Local 1 Corine Land Cover 1990, ZOOO, 2006, 2012,
Development Plans PAONRS

K / Q:lood zone boundaries 2018 /
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NEXT STEPS (

-

» Development monitoring services: forestry, » Adding new products an?l\“as_séts
crisis managemen/emergency, environment, e

water management » Expand the Marketplace .(i'mplementation and

promotion of commercial products, services
and applications

APPLICATION
CATALOGUE USER

APPLICATIONS
MO R

DATA

N CATALOGUE
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GROUND E‘“’

GROUND  SEGMENT s

SEGMENT
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NEXT STEPS N

» Integrating more EO data for better understanding
of processes on Earth and support for decision-
making

> Providing an easy access to data and products and
enabling necessary analysis .. BIG
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» Applying new algorithms, Al and cloud computing

, R , DIGITAL TWIN EARTH

» Ensuring constant monitoring and modelling

processes on Earth, prediction and symulations
towords DTE
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