
The decision regarding turning on your 
video camera is up to you. The event will 
be recorded.

Please keep your microphone muted. 
There will be room at the end of the event 
for questions or discussion. 

Please write down your questions or 
comments during the event in the chat.

The presentation and recording will be 
available on our website. 

10:30Welcome, we'll start at
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Why and how to measure
ecosystem health?
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Data, tools and analysis which are used to 
estimate ekosystem health

Data acquired and processed in 
cooperation with

• CGI IT Czech Republic, Department 
of Space Technologies

• https://www.cgi.com/ceska-
republika/cs/kosmicke-technologie

https://www.cgi.com/ceska-republika/cs/kosmicke-technologie
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Technical description of the data set

• National scale, year 2021, Source Sentinel-2 (ESA), resolution 10 m2

• Annual aggregates of

• NDVI - Normalized Difference Vegetation Index

• Vegetation Heterogeneity – quantifies the degree of anthropogenic
interference or conversly, ekosystém self-organization

• Calculated based on measurements covering the whole vegetation period 
(march till november) using the „Area Under Curve“ equation
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How are these indicators useful to us?

Evaluation of key environmental parameters:

• Health, performance of ecosystems, risk of ecological collapse

• Providing vital ecological functions

• reduction of temperature gradient „cooling“, production of food, fodder, 
wood

• Provision of habitat for biodiversity

• Provision of ecosystem services to residents (aesthetics, recreation, sence of 
belonging, etc.)

• Protection against environmental risks, e.g. drought, floods, tornadoes, 
storms, erosion, heat island, wildfires



Key open acess data and tools
used
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www.scihub.copernicus.eu
Sentinel-2

http://www.scihub.copernicus.eu/
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www.earthdata.nasa.gov/avhrr
AVHRR

http://www.earthdata.nasa.gov/avhrr
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http://www.glass.umd.edu/introduction.htm
MODIS and AVHRR

http://www.glass.umd.edu/introduction.htm


10International Open Acess Week, 26.10.22

https://earthexplorer.usgs.gov/
Landsat 8 etc…
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OA Geographic Information Systems
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https://land.copernicus.eu/pan-european/corine-land-cover
Land cover classification data set
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Futrher OA tools used to proces the OA data

• Python 

• www.python.org

• OA Python libraries
• GDAL/OGR 

• Sentinelsat

• NumPy

• Etc.

http://www.python.org/


Results from detailed
assessment of current state
- Sentinel-2
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Key results

• The most fertile areas of the Czech Republic are the least photosynthetically productive

• Unfertile soils and mountainous areas most photosynthetically productive
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Paradox in agriculture

• The more fertile the soil, the lower the production of food, fodder, etc.

• The conclusion is also confirmed by data from the CZSO – S Morava, the lowest yield per ha
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How healthy are our forests?

• Same paradox for deciduous and mixed forests - the more fertile the area, 
the lower the forest productivity

Photosynthetic
productivity

Photosynthetic
productivity

High

Low

High

Low

Arable lands Forests (deciduous and mixed)
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How healthy are our
forests?
• The data show areas where forests are in 

a critical state – NP České Švýcarsko, 
Vysočina and Zlín Region

• Coincidentally, there was a fire in České
Švýcarsko National Park this year. The 
state of these forests was already critical 
in 2021

• The forests in the Vysočina reg are in the 
process of disintegration due to the bark 
beetle calamity

• Forests surrounding the Moravian basin
are under stress

• Data corresponds to maps of fire risk, 
drought exposure and bark beetle 
infestation

Photosynthetic
productivity

High

Low

Forests (Coniferous and mixed)
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Photosynthetic
productivity

High

Low
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Findings from a national assessment

Detailed current (yr. 2021) data highlight two fundamental 
risky areas:
• South Moravia from the point of view of overall 

environmental security, while the cause is overall 
deforestation of the landscape, its drying and soil 
degradation. The whole of Polabí is in a similar, albeit less 
serious state, while the causes are the same

• Coniferous and mixed forests in the Vysočina region and the 
Moravian-Silesian region, while the local forests are 
massively infested by bark beetle + highest risk of fire 
occurrence was modelled here.



Results from a long-term 
aseessment
- AVHRR
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Current status and change in the Leaf Area 
Index over the last 40 years

• Equivalent map of photosynthetic productivity, lowest annual leaf area in the lowlands

• Increase in LAI caused by climate change induced longer vegetation period

• Since 1981, LAI had decreaced in certain areas, especially in S Moravia, but increased in mountaneous areas

Current state (yr. 2018) Change btw. yrs. 1981 - 2018

LAI LAI

Slope of a reg. curve
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Current status and change in Gross Primary 
Productivity over the past 40 years
• Corresponds to the amount of food, fodder, wood produced

• The most fertile areas the least productive and productivity has been declining for the past 40 years! This is a 
long-term trend caused by soil degradation and the destruction of landscape elements. The trend will continue!

Current state (yr. 2018) Change btw. Yrs. 1981 - 2018

GPP

Slope of a reg. curve

GPP

[gC/m2/day]
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Current status and change in 
Evapotranspiration over the last 40 years
• Evapotranspiration – quantifies the volume of water that flows through ecosystems. The higher the better

• Climate warming causes higher evaporation from soil and vegetation = higher evapotranspiration. Only healthy 
ecosystems are able to respond to warming with increased evapotranspiration, unhealthy ones do not „catch
up" and their evapotranspiration stagnates. From this point of view, the Beskydy are "healthy".

Current state (yr. 2018) Change btw. Yrs. 1981 - 2018

EV

Slope of a reg. curve

GPP

[mm/day]
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Change in Gross Primary Productivity over 
the last 40 years (1981 – 2018)
• A sharp decline in the productivity of agricultural areas, especially in South Moravia, and secondarily in the 

lowlands in general

• A sharp decline in the productivity of forest areas in the South Bohemian, Pardubice and Vysočina regions

Agricultural lands Forests (coniferous and mixed)
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Change in Evapotranspiration over the last 40 
years (1981 – 2018)
• Despite the general increase in evapotranspiration due to warming, the agricultural areas of the Czech Republic show the lowest increase = the 

ability to respond to warming is practically zero, which signals an increase in stress on agricultural areas and their degradation

• Forests in the Plzeň and South Bohemian Regions in the Vysočina region are exposed to a higher level of stress due to warming in the long term, 
which is related to their death (barkwood, etc.) and the increasing risk of fires. This trend will continue, which will result in the death of entire 
forest complexes. On the contrary, the forests in the Beskydy are coping relatively "well" with the warming

Agricultural lands Forests (coniferous and mixed)
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Summary of data from long-term monitoring

• The ill state of the Czech landscape is not a short-term phenomenon, but a 
long-term trend that will accelerate in the near future

• There is a threat of complete degradation of agricultural lands and the 
disintegration of forest bodies, especially coniferous and mixed forests (e.g. 
Vysočina region)

• The reason is the warming and exposure of the landscape to extreme
weather due to deforestation and systematic degradation of the landscape 
by industrial farming and forestry

• The maps highlight places with increased environmental risk due to the 
degradation of ecological functions that protect the landscape from 
extremes (tornadoes, drought, fires, erosion, etc.)
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Some general conclusions

• In the last 40 years or so, the Czech landscape has been losing its bioproductive potential and 

ecosystem functions due to poor management

• This is the result of landscape drying, ecosystem stress, their disintegration, soil degradation and a 

general transformation of the characteristic conditions for life

• Czech Republic currently is on about 50% of its potential bioproductive potential, i.e. if we managed the 

ecosystems effectively, it would be possible to capture up to twice the total solar energy

• In the form of food, fodder, wood, biomass for energy purposes

• This is a massive drop of solar energy utilization = uncaptured energy turns into heat and degrades the 

landscape

• If managed well, would potentially produce a huge amount of biomass in the landscape, e.g. for the 

purposes of electricity, food, fodder, wood etc.



Thank you for your
attention

Mgr. Jakub Zelený, Ph.D.

Climate Change Advisor

+ 420 773 743 665
jakub.zeleny@peopleinneed.net

Autor: Votypka Milan, Peoplein Need


