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ÅCopernicusis the EuropeanUnion'sEarthObservationProgram,
managedby the EuropeanCommissionin partnershipwith ESA
(EuropeanSpaceAgency).

ÅIt provideshigh-quality, free, and open data for monitoring the
Earth'senvironmentandunderstandingclimatechange.

ÅCopernicus utilizes a series of satellites called Sentinels,
designedspecificallyfor Earthobservation.

ÅThesesatellitesdeliver continuous,near-real-time data on land
use,oceanmonitoring,air quality,disasterresponse,andmore.

ÅAll satellite data and servicesare free and open to the public,
enabling widespread use for environmental, social, and
economicbenefits.

Program Copernicus



¢ƻŘŀȅΩǎsatellitesare usedto forecastthe weather,answerrelevant
Earth-sciencequestions,provide essentialinformation to improve
agricultural practices,vegetation monitoring, help when disaster
strikes,andall mannerof everydayapplications.

The need for information from satellites is 
growing at an ever-increasing rateΧ



https:// doi.org/10.1029/2019GL082062

Accessibilityand Transparency: By providing free and open access
to satellite data, Copernicus enables end usersτincluding
researchers, businesses,governments, and citizensτto obtain
accurate, up-to-date information without restrictions. This
transparencyfosters trust and encouragesa collaborativeapproach
to addressingglobal challengessuch as climate change,natural
disasters,andurbandevelopment.

Collaboration AcrossSectors: The open framework allows a wide
rangeof stakeholdersτgovernments,private companies,academic
institutions, and non-profit organizationsτto collaborate more
effectively. Sharedaccessto data ensuresthat resourcesare used
efficiently and that collective efforts to addressglobal issuesare
coordinatedanddata-driven.

EnhancingPublic Awareness: Copernicussatellite data can help
increasepublic awarenessof critical environmentalissuessuch as
deforestation, air quality, and ocean pollution. This empowers
citizens and organizations to take action, advocate for policy
changes,and participate in sustainablepractices. It also enables
informed publicdialoguearoundclimatechangeand environmental
stewardship.

Informed Decision-Making: Copernicus data delivers high-
resolution,reliableenvironmentaland climate information, which is
essential for making informed decisionsin fields like agriculture,
urban planning,disastermanagement,and resourcemanagement.
End users can rely on this data to monitor and forecast
environmental conditions, optimizing their strategies and
interventions.

Motivations Extremely hot days in Europe have 
become hotter by an average of 2.3 
degrees Celsius, the study found, while 
extremely cold days have warmed by 3.0 
degrees Celsius. The research examined 
data from weather stations across 
Europe from 1950 to 2018, with more 
than 90 percent of stations showing that 
the climate was warming.

The research comes after an extremely 
hot summer in Europe. Southern France 
hit 46 degrees Celsiusτa new record 
τin late June. Germany, the 
Netherlands, and Belgium also recorded 
all-time national temperature highs. 
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FPCUPOpenDataFrameworkfor the BalticSeaDrainageBasin
Aim of the project: webpageplatform dedicatedenvironmentalmonitoring at the catchmentarea with an open-sourceand free-of-charge
satelliteobservationsaswell asmeteorologicalregistrations.
Extent: TheBalticSeacovers415,266squarekilometers,while its catchmentarea- at 1.7 million km2 - extendsoveranareaabout four timesas
large as the sea itself. In Germany,Denmarkand Polandas much as 60-70% of the Baltic'scatchmentarea consistsof farmland. Forests,
wetlandsandlakesmakeup between65%and90%of the catchmentareain Finland,Russia,SwedenandEstonia.



The Importance of Soil Moisture & 
Drought Mapping with Satellites
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Early Warning Systems: Provides real-time monitoring of 

soil moisture and drought conditions, essential for early 

detection and response to water stress and droughts.

Agricultural Productivity: Poland's economy heavily 

depends on agriculture, with around 60% of its land area 

being used for farming.

Soil moisture: On average, Poland experiences moderate to low 
soil moisture levels during the summer months, particularly in the 
southern and central parts of the country. The average soil 
moisture content in these areas can range from 15% to 25% in the 
top 30 cm of soil

ÅThe Institute of Geodesy and Cartography (IGiK) utilizes 

satellite data for monitoring soil moisture and mapping 

drought frequency, which has been the Institute's domain 

of research for many years, dating back to the 1990s.

Support Land Cover/Land Use Products



Input dataset

Copernicus data for soil moisture monitoring
Å Sentinel- 1 GRD collected from 2021 to present

Copernicus data for drought mapping
Å Land Monitoring Service (LMS) component Land Surface Temperature

Å ERA5-Land daily air temperature and total precipitation

C-band Synthetic Aperture Radar
(SAR) instrument at 5.405GHz,
12-day revisit time, 6-day in 
tandem (S1A + S1B) ,
dual-polarizationVV/VH

ERA5 reanalysis datasetland-based 
observations from 1959 onwards,
spatial resolution of 0.1Á(~9km),
hourly temporal resolution,

Synthesisof Thermal Condition Index
2021-present (raster 5 km), 
global, 10-daily 



Soil moisture modelling
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Soil aƻƛǎǘǳǊŜ wŜǘǊƛŜǾŀƭ ¦ǎƛƴƎ ǘƘŜ ˋϲIndices from Sentinel-1

Substituting the vegetation descriptor by the index ůÁVHīVV 

and the index ůÁVV/VH

Replacing vegetation descriptor in equationōȅ ˋϲVV/VH values we receive:

https://www.mdpi.com/2072-4292/10/12/1979
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The system for monitoring crop growth
conditions has been elaborated at the Remote
Sensing Centre, Institute of Geodesy and
Cartography. It determinescrop conditionswith
the use of the index basedon Copernicusdata
resampledto 1 km2 spatialresolution.

Theindex,calledDrought Identification Satellite
SystemςDISS is a function of Temperature
ConditionIndexςTCIand meteorologicalindex
characterizingclimaticconditionson the territory
of Poland(HydrothermalCoefficientςHTC). DISS
drought index is generated at the succeeding
ten-day periods within vegetation season,
startingfrom the endof March.

Index values are divided into five ranges,
characterizing particular level of moisture:
extreme drought (red); drought (orange);
average moisture (light green); good moisture
(darkgreen)andhighmoisture(darkblue).

Drought mapping



Drought mapping
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The variability of the right side of the equation is based on TCI, 
while MedHTC30 is a fixed element characterizing the climatic 
aspect of a specific area. For the whole territory of Poland, the 
MedHTC30 image with a resolution of 1 km was prepared using 
interpolated meteorological data

where t is the ten-day time point in the growing season; and a 
is negative while b, c, and d are positive.

Copernicus LMS

https://doi.org/10.3390/rs12182944
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TCI equals0 represents a very poor condition (severe 
deviation from the optimal temperature for vegetation), 
and 100 represents an optimal temperature condition.



TCI helps to quantify temperature 
deviations in a more user-friendly way for 
agricultural and ecological monitoring.



The median of HTCinforms about the average
atmospheric conditions (in relation to
precipitation and air temperature). To obtain the
median HTCvaluesfor the entirety of Poland,a
databaseof 1 km rasterimagesof HTCwascreated
using the daily interpolated temperature and
precipitation from the meteorologicalstations in
the period 2001ς2023. Theseimagesrefer to the
growing season (from the end of April to
September)andwereformedwith a 10daystep.

The spatial distribution of HTCmedian valuesin
Polandis related to climaticconditions,which are
influenced by tƻƭŀƴŘΩǎtopography. The lowland
areas in western and central Poland are
characterizedby the prevailingwater deficit (HTC
median < 1.0), while the upland and mountain
areas located in southern Poland,due to higher
and more frequent rainfall, reveal good moisture
conditions(HTCmedian > 1.0). Moreover, a high
HTCmedianappearsin northern Poland(Masurian
and Pomeranianregions),where hilly landscapes
filled with numerous lakes modify the climatic
conditions,thus increasingthe amountof rainfall.

Thesameconditionsareobservedalongthe Baltic
seacoastlineτhigh HTCvaluesare causedby the
impactof a maritime-type climatein the northern
part of the country.




