Welcome, we'll start at 10:30

24 - 26 October 2022

CZU | Knihovna

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.
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ecosystem health?
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Data, tools and analysis which are used to
estimate ekosystem health

Data acquired and processed in

cooperation with cel

Kosmické technologie

* CGI IT Czech Republic, Department
of Space Technologies

e 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

Combining Methods to Estimate Ecosystem Integrity and Ecosystem
Service Potentials and Flows for Crop Production in Schleswig-
Holstein, Germany

Towards the evaluation of regional ecosystem integrity using NDVI, brightness
temperature and surface heterogeneity

Article July 2021 - Science of The Total Environment )
: Article

April 2020 - Landscape Online

@ Jakub Zeleny - (@ Daniel Mercado-Bettin - Felix Miller € Jakub Zeleny - & Sabine Lange - § Kinh Bac Dang - () Felix Miiller
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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
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Key open acess data and tools
used
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www.scihub.copernicus.eu

Sentinel-2

C @ scihub.copemicus.eu e % a !

ESA Cookie Policy. This website uses cookies to track visits, no personal information is collected.

By continuing to use the site you are agreeing to our use of cookies. Find out more

Welcome to the Copernicus Open Access Hub

The Copernicus Open Access Hub (previously known as Sentinels Scientific Data Hub) provides complete, free and open access to
Sentinel-1, Sentinel-2, Sentinel-3 and Sentinel-5P user products, starting from the In-Orbit Commissioning Review (IOCR).

Sentinel Data are also available via the Copernicus Data and Information Access Services (DIAS) through several platforms if 38'892

prod. published in the last 24h
@ Please visit our User Guide for getting started with the Data Hub Interface. Discover how to use the APIs and
( o ’ create scripts for automatic search and download of Sentinels' data, with synchronous access to the latest data 338 550
and asynchronous access to historic data via the API and GUL l" 1

For further details or requests of support please send an e-mail to eosupport@copernicus.esa.int downloads in the last 24h

ﬂ Reports
o o &

Open Hub API Hub S-5P Pre-Ops POD Hub

DHUS Open Source Portal

C)oernx:us Copernicus Portal
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www.earthdata.nasa.gov/avhrr
AVHRR

EA RT H DATA Data Topics Learn Engage About @

OPEN ACCESS FOR OPEN SCIENCE

Earthdata | Sensors

Advanced Very High Resolution Radiometer (AVHRR)

The Advanced Very High Resolution Radiometer (AVHRR) acquires measurements of land and sea surface

temperature, cloud cover, snow and ice cover, soil moisture, and vegetation indices. Data are also used for volcanic Specifications

Platform: AVHRR on NOAA 6
though 9, Metop A through C,
TIROS-N

Sensor Type:
Spectrometers/Radiometers
Sensor Subtype: Imaging
Spectrometers/Radiometers

eruption monitoring.

Platform: AVHRR-2 on NOAA 10-12,
14

Platform: AVHRR-3 on Metop A-C,
NOAA 15-19

Related Links
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http://www.earthdata.nasa.gov/avhrr

http://www.glass.umd.edu/introduction.htm
MODIS and AVHRR

Home Overview Algorithms Contact Us

Introduction to the GLASS product algorithms

1. Leaf area index (LAI)

2. Fraction of Absorbed Photosynthetically Active Radiation (FAPAR)

3. Fractional Vegetation Coverage (FVC)

4. Broadband Albedo (Albedo)

5. Broadband Emissivity (BBE)

6. Downward Shortwave Radiation (DSR)

7. Photosy ically Active iation (PAR)

8. Net Long-wave Radiation (LWNR)

9. Land Surface Temperature (LST)

10. Net Radiation (NR)

11. Evapotranspiration (ET)

12. Gross Primary Production (GPP)
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https://earthexplorer.usgs.gov/
Landsat 8 etc...

science for a changing world

EarthExplorer

Data Sets | Additional Criteria |~ Results

1. Enter Search Criteria

To narrow your search area: type in an address or place name,
enter coordinates or click the map to define your search area (for
advanced map tools, view the help documentation), and/or
choose a date range.

KML/Shapefile Upload

Select a Geocoding Method
| Feature (GNIS) v

Search Limits: The search result limit is 100 records; select a
Country, Feature Class, and/or Feature Type to reduce your
chances of exceeding this limit

Vi Feshes

Feature Name

[(use % as wildcard) |
State

[Al ]
Feature Type

(Al v

LUTLLN  Circle | Predefined Area
Degree/Minute/Second  JDERLIE]

‘ @ No coordinates selected ‘

T
Cloud Cover || Result Options

search from: [mm/dd/vvwv 1 to: [mm/dd
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Search Criteria Summary (Show)

Rapi d[City

Nebrask:

North Platte

Kearney.

Nebra

Wat ert own

Norfolk

Lincoln

Clear Search Criteria

St Cloud

Willmar {
Minneagolis.

St Pall
{

« Mason City. Madison

Waterloo
Rockford

Cedar Rapids

iHlinois
Des Moines &,

iPeoria
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OA Geographic Information Systems

@ qgisorg/en/site

QGIS

A Free and Open Source Geographic Information System

# DOWNLOAD

SNAP Download

\

QGIS Community meetings. Here you ca

Current Version

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD and moble devices The current vession is 9.0.0 (29.06.2022 15:00 UTC).

ooneas o
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https://land.copernicus.eu/pan-european/corine-land-cover
Land cover classification data set

1 Land Monitori; e
(opernicus (@l sreemes CyE— .

Product portfolio~ §3 W G News a

L

9 You are here: Home / Pan-European / CORINE Land Cover

CORINE Land Cover o pone User corner

© How to access our (
& Technical library
[ Factsheets

# Use cases

CHA 1990-2000 © Looking for Nationa
Expert products?

CHA 2000-2006 HA 2006-2012 CHA 2012-2018

Check out our new das

ard and see how CORINE Land Cover data can help you to understand the changes in the land cover around you.

This Site Uses Cooki
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Futrher OA tools used to proces the OA data

Python

& python’ . N (%

About Downloads Documentation Community Success Stories News Events

* Python
e www.python.org

* OA Python libraries T —

The core of extensible programming is defining functions.
[ J G DA L/O G R Python allows mandatory and optional arguments, keyword
arguments, and even arbitrary argument lists. More about
. defining functions in Python 3
* Sentinelsat

* NumPy

° Et Python is a programming language that lets you work quickly
C. . :
and integrate systems more effectively. }»> Learn More

Join the official Python Developers Survey 2022 and win valuable prizes: Start the Survey! | Pythen Developers Survey 2022

Docs == Jobs

O Get Started & Download
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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

Annual High Soils Soil types
photosynthetic ¥ Brown soils Il E(l)?lgk
productivity Low
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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
Annual photosynthetic productivity of CROPLANDS in the Czech republic, year 2021.

Photosynthetic
productivity

Black
-soils

[ Brown soils

] High  Soils Soil types

Low
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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

Arable lands Forests (deciduous and mixed)
Photosynthetic 11 High g Photosynthetic [ High
\‘ productivity o g AT ductivit
s, - Low R T productivity Low
AT S e AT AN K
£ w-‘«fék * P 2R
“»‘-—-:‘. J‘ ; i}m ~ 8 Gt
o
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HOW healthy are our Forests (Coniferous and mixed)
forests? -

* The data show areas where forests are in
a critical state — NP Ceské Svycarsko,
Vysocina and Zlin Region

Photosynthetic | High
productivity

Low

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

* The forests in the Vysocina 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

International Open Acess Week, 26.10.22 18



High Map -
of high -,
o ow risk of fire

Photosynthetic ™
2. productivity

Y
<

Zdroj: wwwklimatickazmena.cz

Bark beetle
map 2021

Zdroj: www.kurovcovamaopa.cz

B )




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 Polabi is in a similar, albeit less
serious state, while the causes are the same

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

| n Acess Week, 26.10.22



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 LAl caused by climate change induced longer vegetation period
Since 1981, LAl had decreaced in certain areas, especially in S Moravia, but increased in mountaneous areas

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

Slope of a reg. curve

2,778392 . . | w’ P 0,017451 ’
LAI ey il ! LAI
h i g B ol P 3
% 9 [T
- R B3

0,992117 Wl -0,008792




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
[gC/m2/day] 3T Slope of a reg. curve
GPP D”‘g"‘"’” e T S
19,109825 '1?‘/’: ' :,J: : Vy 3 : . -0



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
& o [mm/day] e Slope oi%qrﬁ;gy. curve
:”jl S T 0216613 M»\f’/g’\w ‘h\ EV '
v i’\a GPP s N .’,‘# ’ ‘ 1 0,096257
, \ . T:'? B oo - : \ é,:} !
i,-\;\ %}2 : k. 2% E};\T <
$ °d ] ¥ & i 1
l; s . = : iﬁ ; ! m i ht 'ﬂl
1 - I : ‘!f E 2 i ! ? "



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 Vysocina regions

Agricultural lands Forests (coniferous and mixed)




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 Plzen and South Bohemian Regions in the VysocCina region are exposed to a hiﬁher level of sﬁreﬁs dHe to \llvarmri1ngdin thhe I?ng term,
continue, which will result in the death of entire

which is related to their death (barkwood, etc.) and the increasing risk of fires. This trend wi
forest complexes. On the contrary, the forests in the Beskydy are coping relatively "well" with the warming

Agricultural lands Forests (coniferous and mixed)




Summary of data from long-term monitoring

* Theill 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
Vysocina 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.)

nternational Open Acess Week, 26.10.22
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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

e 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.
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Thank you for your
attention

Magr. Jakub Zeleny, Ph.D.

Climate Change Advisor

= 5B +420 773 743 665
e jakub.zeleny@peopleinneed.net

Autor: Votypka Milan, Peoplein Need
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