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Main land use by land use type, EU 2018
framework (% of total area)
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A mosaic of land use syntheses
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Primary land use by land use type, 2018
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Landscape fragmentation by degree of urbanisation and MAES ecosystem type, 2018, EU-27 and the UK
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https://www.eea.europa.eu/ims/landscape-fragmentation-pressure-in-europe
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framework

Balancing with nature : A variety of ecosystems, land uses & dominating pressures

The EU has nine
biogeographic regions,
each with is own
characteristic blend of
vegetation, climate
topography and geology.
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One world, a complex environment for growth:
telecouplings, globalization & (recently) slow-/ de- globalization?

Diverging global
population trends Towards a more
wrban world

Changing disease
burdens and risks
of pandemics

Acceleratin
technologica

change

GMT

_,_,—F"".-._'_FF . r-j
E'-DS:'"‘;E'EF'?J‘J //

Food Water <& =
EU af FGMT

Ly
—-..
LE

Growing pressures
on ecosystems

increasingly
Diversifyi Increasing SEVETE CONSEqUences
approaches to environmental of climate change
Eovemance pollution

QU AN

{ CENTREFOR
RESEARCH & TECHNOLOGY

N A HELLAS

@™ CERTH
K

Population trends

Urbanization

Diseases

Global competition for resources
Climate change/ crisis
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A Donana National Park
Cattle Feeding vs. Bird Nesting
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. Will wefind this
£ nest next year?

Do I eat too
much?

Birds vs. wetland
features
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Photo Credit: Héctor Garrido, Eloy Revilla, Rubén Rodriguez Olivares / EBD-CSIC'
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Europe’s rural land faces many competing demands for the provision of
challenges food, energy and timber, as well as environmental and cultural services.

There is scarcely any true wilderness left in the EU, so the ways in which
land is managed affects the quality of the environment as well as the
character and social fabric of much of rural Europe.

The Common Agricultural Policy (CAP) continues to be a major driver of
land use and management decisions.

Other sectoral policies, such as those promoting renewable energy,
protecting biodiversity and regulating water quality and usage have an
important influence too.

Source: https://ieep.eu/work-areas/agriculture-and-land-management
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- Globally and within Europe, emissions from agriculture and other land uses contribute
about 23% of total greenhouse gas emissions
challenges
- Emmissions are likely to continue to rise as agriculture becomes more industrialised, more
forests are cleared, and diets shift towards increased meat consumption and processed
food.

- Land is a sink for greenhouse gas emissions, but a limited one and difficult to manage.

- Policies that allow industry and other sectors to use land as a sink for emissions to offset
emissions from their sectors are beset by accounting, environmental and other risks.

- Europe’s efforts to reduce its land use emissions might displace activities outside of
Europe, perhaps with an even worse climate outcome.

- Shifting to bioenergy releases emissions which are comparative to, and in some cases
worse than, burning fossil fuels - when measured against the short amount of time left to
act on climate change.

Source: https://europeanclimate.org/expertises/land-use/
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> MEMBER STATES -

The Commission provides Member States
with tailor-made recommendations

Member States thoroughly

challenges W gt and EU-Level objectives
CAP OBJECTIVES

&\ B
ANALYSIS
The EU Green New Deal: ;

* no net emissions of greenhouse gases by 2050 —

* economic growth decoupled from resource use

CLIMATE ~ ENVIRONMENTAL LANDSCAPES
CHANGE CARE

* no person and no place Ieft behlnd [ SELEC'(I)'ION OF GREEN ARCHITECTURE
CAP TOOLS ELEMENTS

I.id.I'hl & 5

(°4 6

9° SET TARGETS
# AND ALLOCATE
(g FUNDING

o

DIALOGUE WITH EUROPEAN COMMISSION

(<]
The Commission ensures the plan reflects EU
environmental and climate-related legislation and

addresses the key quantified European Green Deal targets. EU and Member States monitor progress and evaluate impact
CAP PLAN MONITORING
APPROVED BY o ' AND
COMMISSION EVALUATION

Source: https://ieep.eu/work-areas/agriculture-and-land-management
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The new CAP harnesses the latest advances in
knowledge and innovation and reinforces the role
ey farmers have to play in several of the Green Deal’s
key policy areas, including: CONPETTIVENESS yOOD VALUS
YP Y g - é@ CHAIN
e building a sustainable food system through the AR %@ , CLIMATE
Farm to Fork strategy; -+ CHANGE
¢ adding to the new Biodiversity Strategy for 2030
(publlsr_led in May _2020) by protecting _and | KNOWLEDGE THE 10 CAP @ ——
enhancing the variety of plants and animals in the  ANOINNOVATION OBJECTIVES CARE
rural ecosystem;
e contributing to the climate action of the Green
Deal to achieve the goal of net-zero emissions in R

the EU by 2050;

e supporting the updated Forestry Strategy, to be
announced in 2021, by maintaining healthy forests;
e contributing to a zero pollution action plan, to be
set out in 2021, by safeguarding natural resources
such as water, air and soil.

k GENERATIONAL

RENEWAL

Source: https://agriculture.ec.europa.eu/common-
agricultural-policy/cap-overview/new-cap-2023-
27/key-policy-objectives-new-cap_en

Source: https://croplifeeurope.eu/wp-content/uploads/2021/04/CropLifeEurope_Deloiite_-CAP-Report-Final.pdf
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Land use is a complex and interconnected sector, in which a vast range of social,
cultural and economic issues coalesce and whose activities are, at the same time,

challenges associated with deep cultural sensitivities*.
( N ( N ( N
Ecology Remote Sensing Geography
& J - J - J
( N ( N ( N
Computer Science Finances Legislation
& J - J - J

Communication amongst scientific communities, governmental actors, economic

agents and the society is sought to support policy making and implementing

There is a need for:

« Description of land cover and habitat/ ecosystem classes

« Ensure correspondences between descriptions and land use
« Integration in an operating system

 Field data and local expertise acquisition and incorporation

*Source: https://europeanclimate.org/expertises/land-use/
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> C e services/ products factor NSl

RS product reliability and adoptability enhancement for
SIS the non-RS society users (experts and simple users)

\ Cross-scale I Uncertainty ] [ Processes }
\ Standardization b Interface } [ Copyrights }

- Validation

« Framework conditions analysis and reporting
« Metadata quality

« [Easy to access products

« Product delivery maintenance
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The new EU Regulation on Land Use, Land Use Change and Forestry (LULUCF)

enablers

« simplifies and upgrades the current accounting methodology under Decision No
529/2013/EU and the Kyoto Protocol

« establishesa new EU governance process for monitoring how Member States
calculate emissions and removals from actions in their forests

« broadensthe scope of accounting to cover all managed land within the EU, using
more recent benchmarks for performance - and thereby improving accuracy of
the accounts.

Source: https://climate.ec.europa.eu/eu-action/forests-and-agriculture/land-use-and-forestry-regulation-2021-2030_en

Source: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:0J].L_.2018.156.01.0001.01.ENG
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Enablers II

Evaluation approaches: The DPSIR cause and causality example

Abiotic

= Biotic

A

4 Canopy cover (%)
| Canopy height (m)
| Biomass (Mg ha')
1 Dominant species (cat.)

Canopy cover (%)

Dead material {%6)

Leaf Area Index (m? m2)
Leaf type {cat.)

Vegetation
damage

Response

Restoration
planting

Monitor
Removal

~ DPSIR

A globally
applicable
and widely
used policy

CERTH

HELLAS

CHANGE
TAXONOMY

impacts (pressures)

Vegetation damage

(fires)

Dieback

(pathogens)

framework

EVIDENCE BASE

-{ Human-
& influenced

Canopy cover (%)

Plant biomass (g cm2)
Leaf Area Index (m? m?)
Crop type {cat.)

Vegetation

) Vegetation reduction
reduction

(harvesting)

Replanting

Food and Agriculture Qrganisation (FAO)
Land Cover Classification System (LCCS)

=) EO

(Impacts & (Impacts)
Pressures)

(Pressures)

Level 1 | PRIMARILY VEGETATED PRIMARILY NON-VEGETATED
¥
AQUATIC OR REGULARLY TERRESTRIAL AQUATIC OR REGULARLY
FLOODED FLODDED -
‘ | - |

|

s@3 Suiyoiesang

DICHOTOMOUS PHASE

SPATIAL
ASPECTS

W’RTER SEASONALITY
COVER-RELATED
CULTURAL PRACTICES
CROP COMBINATIONS LRIl el
Cl P O
UFEFORM S lEﬁF TYPE
ANDEOVER ['ienvee WATER SEASONALITY

LEAF PHENOLOGY
STRATIFICATION

Lifeform

(5227 OV4) NOILYDI4ISSYID A3UNLINYLS

sq3 [enuass3

LEAF PHENOLDGY
STRATIFICA

MODULAR-HIERARCHICAL PHASE |

Abiotic

Biotic cl RY, SPECIES TYPE

Human-influenced
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SSPErs ‘A3.A10.B2.C1.D1.E1.F1.F9.G7
N 8 The use of

Structured land
cover taxonomies
(such as the FAO
LCCS) provide a
basis for using
environmental
descriptors for land
cover classification.

environmental
descriptors with
defined units
(e.g., m, %, Mg
ha-1) or categories
(e.g. species type)
allows scalability
in space and time.

Trees closed canopy (>70-60 %) tall (14-30 m) continuous Trees closed canopy (< 20 %) tall (14-30 m)
needle-leaved evergreen with 2"9 layer supporting open continuous needle-leaved evergreen (Above Ground
canopy 7-3 m in height; Above Ground Biomass of 210 Mg Biomass of 157 Mg ha'!; dominated by Pinus
ha!; dominated by Pinus sylvestris) sylvestris (e.g., following wildfires)
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L ND |
Inputs
B e e e s Natural Vegetation Agriculture Urban Water Bare ground
: s La wea : oas L Deforestation Herbicide Spraying Road Abandonment Flooding Lava Flows
Degradation Burning Greening Inundation Sedimentation
Environmental Variables SelectLogging Cutting Browning DryingEvent Erosion
) ) _ _ ) S Defoliation Grazing Planning Long Term Drying Dune Change
enablers E?.lf“m ;Z%Mwh :.Emw E'SEMM E&Uh e S.E;ULW ﬁmam: Thinning Growth Urban Densification Net Snow Accumulation
me 6w s a0 b0 o a0 Dieback Stubble Formation Urban Renewal Net Snow Loss
Growth Agri. Expansion Waste Dumps/Extraction SnowFall
LCCS Classification (P]_) Thickening Agri. WaterSupp Comm. Installation SnowMelt
o 1 e Encroachment Agri. TimeFactor Comm. Abandonment Waterlogging
e AR e eaat 4 Deen 43 13GE ol T on R Abandonment Tillage Rail Conversion Water OutBurst

A24A3A20 AN 02 DB D0 Droed ewvec PhenCvergreen Clused Lo Jpen [40-100%; Medium Trees on Foodes land
A24.03.020_401.22 A6.0VE1 | Brozd czvee Phankvargreen Clesed ta Open [40-10U%; M2dium Trees on Feodee land

Dam Creation
Land Drainage

Rail Construction
Urban Expansion

Pasture Degradation
Pasture Replanting

Hedgerow removal

LCCS CIaSSiﬁcation (PZ) Crop Change Road Conversion Freezing
Crop Growth Road Construction Thawing
P St S e R i Crop Sequence change Road Improvement Glacial Flow
o paATAY g Tran Agri. Homogenisation Industrialisation Sea Level Rise
= i Agri. Division Infilling/levelling Water Pollution
Changes in LCCS classes (P1 and P2) Plantations Tida ILoss
Plantation Growth

o e
Grass Fertilization imple Map View

Chz L3 e Cr W T hg LA Lifetorn U Cog LA MTancpy £hg LA MCanopyht

AV -NAY Remainad as... Na Trars (147 miiBis]ta Shrubs (< 0.5 m) {210} a

HAV-HAY Remainad & . A 50Nz 15-5 T1IEA) 10 Forss andfor araminaids 13-06 . Orchard plantlng + Base Maps
HE-KTY [ [ [

NTV-NTY Remsinedsa. | M Trags 7-3 mfB7) 1o Shrubs (< 0.5 0] Slurry or sediment spreading - Layers

Map of Broad Land Cover Types

Liming

Map of Detailed Land Cover Types
Map of Evidence-based Changes

Evidence-based change alerts

/ \L

TidalLoss SealevelRise Sedimentation Erosion "
5 = Urban Expansion (E1)
Tidal Area Loss [E1)  Sea Lewvel Rise (E1) MNA NA .
Tidal Area Lag gioegea Level Rise (E1) NA NA M Flooding (E1)
NA NA NA NA M inundation (E1}
NA NA NA NA

« Causes and consequences

Movement of materials and gases

« Implications for policy, society &
economy

B urban Expansion (E1) or Tidal Area Loss (E1)
B urban Expansion (E1) or Tidal Area Loss (E1) or Sea Level Rise (E1)
M inundation (E1) or Sea Level Rise (E1)

Change alerts through Ecopotential’s Virtual
Laboratory, Donana NP, Spain
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WS O.F _ Towards evidence-based decision taking
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_..o'bal Change Biology

§
1

SralEErE RESEARCH ARTICLE & Open Access (9 @)

A globally relevant change taxonomy and evidence-based change
framework for land monitoring

A New Global Change
Taxonomy and Evidence- GLOBAL CHANGE EVIDENCE-BASED
based Framework TAXONOMY CHANGE

248 CATEGORIES 77 ImpacTs
> g o CHaNGES IN STATES

(ENVIRONMENTAL DESCRIPTORS)
Extent, amount
and/orType
&

Tive

‘Occurrence, lag,
manifestation and duration

Drivers
Anthropogenic or
natural

Richard M. Lucas i, Sophia German, Graciela Metternicht, Rebecca K. Schmidt, Christopher J. Owers,
Suzanne M. Prober, Anna E. Richards, Sally Tetreault-Campbell, Kristen J. Williams, Norman Mueller,
Belle Tissott, Sean M. T. Chua, Alison Cowood, Terry Hills, Dayani Gunawardana, Alexis Mcintyre,
Sebastien Chognard, Clive Hurford, Carole Planque, Suvarna Punalekar, Daniel Clewley,

Ruth Sonnenschein, Nicholas ]. Murray, loannis Manakos, Palma Blonda, Kate Owers, Stephen Roxburgh, b {
Heather Kay, Peter Bunting, Claire Horton ... See fewer authors A DPSIR 44 _

;

AT
Environmental Descriptors
i N - .'
{ State changes Lano cover

fobservable changes
in extent, amount or

From environmental
descriptors

First published: 01 September 2022 | https://doi.org/10.1111/gcb.16346

Term Definition and associated information ' “:"5-"5:55“'““
Overarching Environmental Land cover classes that provide the initial broad divisions of the Resronses
Descriptors dominant cover (e.g., croplands, urban, water). N ook ustre)

Essential  Environmental Categorical characteristics that are essential for delivering land
Descriptors cover classifications according to pre-defined taxonomies.

Additional Environmental Categorical or continuous characteristics that are external to a land
Descriptors cover taxonomy, playing no part in its construction but augmenting
information.
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enablers

TIME 1

Cultivated
Terrestrial
Vegetation

Natural
Terrestrial
Vegetation

Cultivated
Aquatic
Vegetation

Natural
Aquatic
Vegetation

Artificial
Surface

Bare or
Sparsely
Vegetated
Surface

Artificial

Water

Natural
Water

LOSS

Enablers Vb
Tracking changein 4D

= i

TIME 2

Cultivated ~ Natural  Cultivated  Natural Artificial Bare or Avrtificial Natural
Terrestrial Terrestrial Aquatic Aguatic Surface Sparsely Water Water
Vegetation Vegetation Vegetation Vegetation Vegetated

Surface

1 2 3 4 5 6

The transition matrix provides

the first line of evidence for change

. CERTH

CENTRE FOR
RESEARCH & TECHNOLOGY
HELLAS
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ATy Enablers Vc A CERTH
~Ep g~ . . . ' ; ( \@\’/’% /
?(uc XY g Coupling monitored change with impact and pressure R

\@@,%{
N \/

-~

observation
data.

VEGETATION DIEBACK
‘ (Drought) ‘

~

P9 ®®

‘ (Pathogens) ‘

EVIDENCE FOR IMPACTS EVIDENCE FOR PRESSURES
IMPACT EEDS AEDS AEDS
(PRESSU RE) Vegetation Vegetation Woody Woody Photosynthetic Non-PV Dominant Preci- Burn  Manage- Air Temp. Pathogen Wind
cover Height Biomass Fraction (PV) Fraction Fraction Species pitation Scar ment (°C)  Presence Speeds
enablers VEGETATION DAMAGE (%) (%) (Mg ha?) (%) (%) (%) (Category) (mm)  (Y/N) cmg,e (Y/N)  (m sec?)
| (Excess rain) | * / Ca) Q\ @ ) () Q\ Many change
[(Bushfire) & (=) =) () (impact
‘ (Mechanical intervention) ‘ @ @ A Q ( preSSU re) )
‘(Severe thunderstorm) ‘ Categorles Can
‘(Strongwinds) ‘ @ @ @ O be mapped
= © O @ /| using Earth
= @
0 A

VEGETATION GAIN (AMOUNT)

4

| (Growth)

CJCICH [COC I @
oo Ree o
@ P® (O0O0U@0)
O @O (0 )

0 00

A

> @@ @@P@O

@@
> @@ @@P®@

OO
O® De] CeO®

\_J\_J\

®@® OO

‘ (Reforestation (natural)) ‘

()
>

-

EEDs : Environmental Descriptors O No change @ Likely loss @ Probable to @ Likely gain Probable to Categorical or
(Acknowledged Essential Variables) possible loss possible gain uncertain

AEDs: Additional Environmental Descriptors
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enablers

Crop change (crop rotation)

Crop damage (drought)

Crop damage (strong winds)

Salinisation (evaporation)

Sedimentation (dredging)

Sink hole (subsidence)

Urban damage (flooding)

Urban decay (subsidence)

Urban growth (construction)

Vegetation damage (increased wind)

Vegetation damage (mechanical intervention)

Vegetation dieback (pathogens)

Water depth increase (dam failure)

Water depth increase (flooding)

Water depth increase (sea level fluctuation)

Enablers Vd

Paying attention to the time factor

OCCURRENCE
=T ® © o @
SE5:2:2%8¢E
- = 3 EE 38 =
O © ® g & D E
S £ @ o g
= « = o
= O =1

c =
< > =
=

[

=

Sub-daily to daily

LAG

> T ® ® ®
=2 333
25 EZE S
S 8 £ 5 o
EX =2
2 =
= =
=

<5

=

Centuries

MANIFESTATION

Annual

Multi-annual
Decadal

Sub-daily to daily
Weekly to monthly
Seasonal
Centuries

DURATION

Annual

Multi-annual
Decadal

Sub-daily to daily
Weekly to monthly
Seasonal
Centuries

Sub-daily to daily
Weekly to monthly

) {  CENTRE FOR
{ Ul RESEARCH & TECHNOLOGY
A  HELLAS
© ® ® ®© ¢
c S S O =
(@] < [ (g3 =S
w Cc cCc 9 D
C o © LY <o
v ST 0O o
w = (&)
>
=

Term

Definition and
information

associated

Occurrence

L[ ]]
DEEEEEE .,
Ilsn.-
-anlEEN
=Elllin.

Manifestation

Duration

The time span of the actual natural
event or process or human activity

The time between commencement
and detection

The time period of detectability

The time from commencement to
completion of a natural event or
process or human activity.

&2 LCLUC 25th Anniversary Science Team Meeting | 2 An Overview of European Research Directions in Land-Use Science | ® 20 Oct 2022 | % imanakos@iti.gr | slide 22 | @ http://eos.iti.gr/




Enablers Ve

Land Use — Descriptors— Service and Data providers:
interconnections and flows

CERTH

CENTRE FOR
RESEARCH & TECHNOLOGY
HELLAS

INFORMATION AND DATA

Volcanic records

Seismic records
REQUIREMENTS Elevation changes
FOR PRESSURE : :
Air temperature (topographical)
ATTRl BUTlON Air temperature (climatological)
enablers Land surface temperature

Air temperature (meteorological)
Rainfall Snowfall  Wind speeds
Storm tracks  Storm cell information

Freshwater temperatures Dam histories
Water turbidity Snowmelt OCEANOGRAPHY
Water or snow cover extent

Snow hydroperiod.

Groundwater levels
Water currents (including oceanic) ECOLOGY
Sea level Wave metrics BIOLOGY

Sea temperatures

Urban plans ———
Mining plans

|:| Abiotic
E] Biotic

HYDROLOGY

LAND USE

Solar illumination I
Day length PLANETARY;
GEOPHYSICAL EARTH
CLIMATOLOGY | OBSERVATION

SCIENCE

WEATHV

\

_— ]

Species/habitat distribution modelling =

Biodiversity observations FIRE
| Fire scars Hot spots Smoke plumes | |
| Fire management plans |

LAND USE
(FORESTRY)
— LAND USE
tocking rates
Agricultural plans (AGRICULTURE)

(URBAN)
MINING

am

GOVERNMENTS
POLLUTION

D Human-influenced

I Air, water and/or land pollution data | _I

METEOROLOGICAL
ORGANISATIONS

FORESTRY ORGANISATIONS

PLANNING AUTHORITIES

CITIZEN SCIENTISTS

INFORMATION/DATA
PROVIDERS
(EXAMPLES)

WATER AUTHORITIES

OCEAN/MARINE
ORGANISATIONS

AGRICULTURE MANAGERS
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enablers

Sequential Impacts (Pressure

[ o © ®
\ Simultaneous Impacts (Pressures) Simultaneous Impacts (PressuW

2\

Enablers Vf

Registering change & managing uses based on scenarios:
towards the future landscapes

Maintenance
REFERENCE STATE Bie i harics

Expression A TRANSITION

Expression B

_________________________________________________

Inset a) Inset b)

—
ﬁ

Reference State Expression A Reference State Expression A

| Damage (Flood) |
2

| Dieback (Prolonged inundation) |

Dieback (Drought) | | _ Dieback (Herbivory)

| Dieback (Bushfire) | | Vegetation gain (amount) (Growth) |
| Damage (Strong winds) | Damage Dieback (Bushfire)
(Increased winds)
| Damage (Flood) | I Damage (Strong Winds) | v
Species change
| Species change (increased nutrient supply in soil) | (burning)

Damage (Strong winds)

Modified State 2

Reference State Expression B

HELLAS

Maintenance
MODIFIED STATE 1 Disturbance

FORESTS AND
;| WOODLAND

MODIFIED STATE 2

SESSILE OAK WOODLAND BEECH FOREST

Expression A

Expression B

_______________________________________________

Maintenance

h
> IMPACTS (PRESSURES)\_ pisturbance

=» Dependent changes
[ ] simultaneous changes
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Ay, Services I
??HC = Analysis Ready Data are gaining pacein the big data era (The Swiss example)

10 sensors F

LANDSAT 5/7/8/9;
__/* '\ SENTINEL- 1AB/2AB/3/5P
V- v 27 A0

F

> 450 million

PIXELS

Official gov. data

DEM; Climate models; Land Cover,...

services 38 yea r'S

FROM 1984 to 2022

EO data products

NDVI, NDWI, EVI, LA, ... time-series

e
™ ]
oA

> 3000 b|II|on 10 30 90m | %
PIXEL RESOLUTION .,s.ﬂ"

-m

i O R

OBSERVATIONS

&7 ’

Py ~ 80 000 images |

‘ INGESTED

BT e AN
@&y | ~40 millions CH F e o s

,ﬁ W C., Ginzler C., Psomas A., Schaepman M., Giuliani G.

ANALYSIS READY DATA
R

iy

COST OF DATA WITHOUT OPEN DATA | (2021) The Swiss Data Cube: Analysis Ready Data
1{ - . . archive using Earth Observations of Switzerland, Nature
I 1 ‘, . UNIVERSITE gWE University of ACCESS POLICY " Scientific Data. 8:295 https://doi.org/10.1038/541597-
GRID Zurich™
| ' DE GENEVE ‘e W5 021-01076-6

%, CERTH

CENTRE FOR
Y RESEARCH & TECHNOLOGY
HELLAS

Stores more
than 2TB of
enviromental
descriptors
time-series
(35+ years)
such as snow
cover, NDVI,
EVI, LAI,GCI...
and more!
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25 YEALS Services II
u&(h” PR From Datato Informationto Knowledge
e e Environmental Descriptorsin support of the land use management

documentation: http://trends.earth/docs/en/background/understanding indicators.html#productivity

code: https://github.com/Conservationlnternational/landdegradation/blob/master/landdegradation/productivity.py . . Lo
Aggregating the productivity sub-indicators

[ 4
Trajectory Performance 3 Classes 5 Classes
Annual integrals of NDVI Linear regression Tra.lECto ry Stable

Mann-Kendall significance test)

A — Improvement or
) - aYAs 7 Do
. g = / based on
P \ significance
Sewlces of trends Stable
Time (years) Stable Stable Stable
Stable Stable
Stable Stable Stable
Stable Stable but stressed

Stable

Stable

= Performance

g
3
B Stable Stable
= Stable
Perfomance
Obs producti Stable
Units Max productivity If performance < 0.5,
20t Porcentiie area potentially degraded

Max Productivity A A R~ S

Baseline 2001 - 2012
Target 2013 2015

Land cover

W AP

2015
Mean NOVI targst Class target

5 - S ta te

: a

o8 State
_g ! e Improvement
z 5 4 (=+2)
= (-1to 1)

Potential degradation
(=-2)
e Decllnmg
5 k: I Early sign ofdeclme

Stable but stressed |
; — Stable
: Near Geneva alrport (aII months Landsat 5 and 8) H Improving
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http://trends.earth/docs/en/background/understanding_indicators.html#productivity
https://github.com/ConservationInternational/landdegradation/blob/master/landdegradation/productivity.p

% \’?f’ffas | Services III

% s , _ CERTH
PR From Information to Knowledge and Modeling | CENTREFOR e
'C Land use management based on evidence and scenario building e

Calculate PhenologyMetrics
WaterMasks & LAST-EBD HydroMap & LAST-EBD 4
services ; . phenology . .
Seriorite Estimate hydroperiod metrics = -
inundation
maps with Days of greenup
Sentinel-2/ s -d ?:1:;
inundated
Landsat d:;lta=m_immdat | e
Support the assess . I seiir - SESTmetl;‘t of vﬁg:.!tatwe
i TH1 r im
the hydrological cycle Gt aauier 161908 cycles throug e

Speckle Removal recharge & surface PhenologyChanges

runoff

Detect changes in
vegetation phenology

cycle

No of abrupt
changes

Improved speckle
suppression

of SAR images to
be used as input

data Year and date of

greatest change

FOOF 00 = 1008y

L
LR R -

2009648 - POVD. B85
BObEG00 - 1O13. 064
TEER081 - DORA I

IO1L001 = 2016965
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P a5 YEARS Services IV

ORI > CERTH
%,d("C Copernicus Land Monitoring Service & beyond S EE%%EEESETECHR;:S.

Copernicus Land Monitoring Service (CLMS) provides geographical information on land cover to a
broad range of users in the field of environmental terrestrial applications.

This includes land use, land cover characteristics and changes, vegetation state, water cycle and
services earth surface energy variables.

CLMS products are divided into five categories:
« Systematic biophysical monitoring
« Land cover & land use mapping (e.g. CLC)

« Thematic hotspot mapping Global Pan-European
provides a series of bio-geophysical products provides information about land cover and
= Refe re n Ce data on the status and evolution of the land surface land use and its changes, as well as bio-
H H at global scale at mid and low spatial geophysical parameters at European scale at
. G ro u n d m Otl O n Se rV I Ce resolution high resolution

and landscape fragmentation.

Further products, like Urban Atlas, have been developed
to complement Corine Land Cover time series data and .
are used for further assessments such as land recycling

; A itori Local Imagery and reference data
Land Moni
Co\pernicus “lsg Land Mon toring . . , . g_ ry _
EUIapes ayeson EA i focuses on different hotspots, i.e. areas that satellite imagery forms the input for the
are prone to specific environmental challenges creation of our products; and in order to
and problems ensure the efficient use of satellite imagery,
https://ec.europa.eu/eurostat/statistics-explained/index.php?tite=LUCAS_-_Land_use_and_land_cover_survey in-situ data is required
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- / J -
20 S Services Va
L '= CERTH
(“C £ EEA available Land Cover and Land Use products FESEARCH & TECHNOLOGY
Vi AND L. s
Figures credit: http://www.eea.europa.eu/legal/copyright). Copyright holder: European Environment Agency (EEA)
services

Ecosystem type map
European ecosystem map
covering spatially explicit
ecosystem types for land
and freshwater at 1 ha
spatial resolution.
Ecosystems are mapped by
interpreting available land
cover data on the basis of
the European habitat
classification (EUNIS).

Water Exploitation Index plus
(WEI+)

The water exploitation index plus
(WEI+) compares water use
against renewable water resources.
The map illustrates the relation
between Urban Morphological Zone
and the WEI+ at the sub-basin
scale for summer months (July,
August and September) defined in
calendar year.

Canarv Is. | | Azores Is.] n

Average annual increase in
soil sealing

The map shows the yearly
average imperviousness density
change, relativeto 10 km grid
cells. The unit is the average
percentage of newly sealed 10
km cells between 2006 and
20009.
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Po5 YEARS Services Vb

T T e CERTH
s ) H i CENTRE FOR
7€ C EEA available Land Cover and Land Use products RESEARCH & TECHNOLOG)
/‘O,'Z"i’ AND |
Figures credit: http://www.eea.europa.eu/legal/copyright). Copyright holder: European Environment Agency (EEA)
U_B_?RN ATLAS - BEDO1 il.-quJ_telllas_Bru:?._ggl :
i ; :
services

¥

Urban Atlas
The Urban Atlas is providing
pan-European comparable land

European protected sites
The map shows an overview of

protected sites in Europe, List is much longer.
E;‘f eanUdrbIaanndZoCnO(;/se:/vigr?t?ncfr?g including Natura 2000 sites Please visit the site
9 and nationally  designated of EEA.

than 100.000 inhabitants as

defined by the Urban Audit. areas (CDDA).
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23 YLARS Services VI

Yo S CERTH

N s N Lo : g S

A o The LUCAS in situ monitoring campaign HELpa & TEeoLoe:
ER ang

Sampling strategy: sampling design

Stratification of first phase sample (1* part]:
ortophoto interpretation

The LUCAS source of data is obtained via an Area
Frame survey. In fact, LUCAS is the acronym of Land
Use and Cover Area frame Survey.

2 km square grid

services

1100 000 points

The LUCAS field survey is conceived and designed by LA COVER cass 2038

Eurostat. It is carried out on a sample of points e cope 7 et
spread over the entire territory of the European e 10 epomae o pha-nerpet
Union. e o e kM Vo

second phase sample (2018):
data collection

The LUCAS points are selected from a standard 2 km
grid which comprises around 1 million points all over
the EU. Only a sample of the LUCAS points is visited
in each campaign.

sample of around
337 000 points

Photo
interpretationin

the office
around 33 DOD points

Ground survey
around 238 D00 points

Parameter
Land cover Land use
Source: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=LUCAS_- *  Pictures . etc
_La n d_u se_and_land_cover_survey#Th e_LUCAS_SU rVey nchedes images © 2008 DigitalGlobe © 3008 [uropa Techeologies© 3008 Tele Atlas
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5 YEAL Y Outlook 1

43 CERTH
A i : T ci i i i R R
Qo . The LUCAS in situ monitoring campaign e

LUCAS Survey 2009

The frequency of the survey until 2018 has been of 3 years

» - 234561 points visited in-situ

« - 23 countries (25 with soil data, since Cyprus and Malta collected soil on a voluntary basis) .

e - 500 field surveyors on the spot e 2006 (pllOt)
¢ - Beginning of survey by early April in Lithuania and Poland e -2009

¢ - End of survey by end October in Sweden

e 2012

LUCAS Survey 2012

outlook e 2015
* - 270 389 points visited in-situ e -2018
e - 27 countries (of which Bulgaria and Romania collected also soil data) . .
s - 594 field surveyors on the spot o -2022 (1n preparatlon)
* - Beginning of the survey by mid-March in Spain '
¢ - End of the survey by early November in Poland and Romania

LUCAS Survey 2015

- 273 401 points visited in-situ

- 28 countries (soil data collected in all)

- 700 field surveyors on the spot

- Beginning of the survey by mid-March in Spain

- End of the survey in October in Sweden

- A complementary sample of around 66.000 points was photo-interpreted in the office and used for surveys 2012 and 2009

LUCAS Survey 2018

- 238 077 field points + 99 777 (Photo—interpreted points in the office)
- 28 countries (soil data collected in all)

- 700 field surveyors on the spot

- Beginning of the survey by mid-March in Spain

- End of the survey in December in Sweden

Source: https://ec.europa.eu/eurostat/cache/metadata/en/lan_esms.htm
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A XGARS Outlook II

o T L.~ CERTH

) e . . 9% { CENTREFOR

?}’f“C By the EEA and by the upcoming H Europe funding framework N AR s TeceoLooy
NS e h

Several environmental and territorial policies, such as the EU Biodiversity Strategy to 2020, the EU Forest
Strategyor the European Commission’s Thematic Strategy for Soil protection rely on sound land-use
information as a fundamental reference.

The EEA will also support the implementation by EU institutions and EEA countries of the United Nations

outlook 2030 Agenda for Sustainable Development and the Sustainable Development Goals, which aim, among
other things, to reduce the land degradation trend in Europe and promotethe interdisciplinary approach
for the land system.

The EEA will continueto implement the pan-European and local components of the Copernicus land
monitoring service with regards to continental and specific issues of interest such as urban areas, riparian
zones and natural grasslands.

Source: https://www.eea.europa.eu/themes/landuse/intro

Horizon Europe - Work Programme 2023-2024 Digital, Industry and Space

Expected Relative Calls:
* Copernicusforland and Water
* Copernicus-based applications for businesses and policy-making
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99 Y’?*‘I’fﬁ’«s Outlook III

: *
ASA . e ey . .
- Research activities ongoing and upcoming focus
) C E (in respect to all colleagues’ work that we mighthave missed,
Ve Py ST only some projects are referenced, and the list is not exhaustive neither the topics are)

Computer modeling for assessing the impact of
potential land based mitigation technologies

CERTH

CENTRE FOR

RESEARCH & TECHNOLOGY
HELLAS

Participatory schemas promotion (evaluation of trade-
offs between different land uses), (collate, review, map and
synthesize the state-of-the-art, existing knowledge gaps

(fluxes of carbon and nitrogen between the aenement. toOOIsS pﬂ-:f:;-ﬁ "_ﬁ‘f:"a“xfmt’mﬁ and priority areas in soil and land management), (co-design
atmosphere, vegetation, and soil), (changes in users mr_:-del Lifferences state-of-the-ar Samitovel strategy identifying relevant forms of co-design actions at
landscape composition and related indicators in = GD"EEt mappin - approacha rigorous different time horizons) (Rigorous protocols to conduct co-
response to drivers, such as natural disturbances cural ot catecy 9 W.» "“"““”"“"‘ﬂfp farm: design actions ensuring the growth of the EO ecosystem in
and climate change), (interactions of lana OgEgl "“"Tﬂ'ﬂfﬂll"}sr Ddlf- r 'L_”:" iy i e ": "3’1;6‘:’;‘,"" a resilient perspective)
socio-economic drivers and the biophysical indicators stakeholders; i porspoctive,’ Lt ["H o Ao lu.--t-- Accelerating Digital

environment determining land use and  weesarny  ENVIFrONIMent L EIQFICU ura "“’d‘“"’”“‘- g g Dig
S =) £ _ Righ-resobufion” ting g_ Transformation towards CAP

land use changes(, (assessment of ﬂ-ﬂn-u'nmmﬂ‘ frameucni \E’Bf ! i . . . -
the impacts of changes on human. botter Protecels O -':’!. - accalerating &, .fai implementation (making efficient
P 9 = g o different & qoive: use of digital solutions and e-tools),

=)
. ; uumm iclentifying _.{:_j \
outlook society and the environment) T udeHEEE ns\o 6‘, ol
Decision Support via %“‘"'""'m“d C.I,:ELEE:I.A

mie I':: 10zl
multi-level policy co- hurm :‘T’Fb'-‘? = SZ’ o Modg 2
iy oo

-s-:a:afnwwﬁ{ﬂl?*' o

b a S e EC‘.:UDF‘IS "%% HJ:'#:nnf harmonised data sets for

acornmlc (creating reliable methodologies and
locaticr

B monitoring agricultural

x _u 3 - e Lra . .
design platforms i fﬂr'ﬂ'*" # X B A e ﬁ_h ﬁ;:u’- studies performance while reducing
(integration of "“trade-offs landscape o . ™~ o, R nataral administrative burden for
agricultural and land use elizturks: '.‘.?J‘:"“"‘"%:bﬁ,} o 5 df \\J ef I"&l | I'L' ikt farmers, paying agencies
sectors), (perform land schermas | VTG 0 ool e late d oolbax and other stakeholders)
use policy assessments), .ol o T fi!;f e o o modaiing
. # Sy 3 = 'n ] o= B ' I I davcant
(accessto Ianc] use P provida agcats ﬁ g -.: Itl g atl {\:_grmmtﬂ- sLain Policy support (create
based adaptation and valndh 4 5 o C h =n g €2 ., feademic knowledge repositories for land
m tiggtiohysolutions andbieria C'Dﬂtl nuous Pt i crop o -méinr*t At use policy making), (strengthen
linking various scales), othars . o a I‘ I a e i I I e r—] t“ﬁ' d a t transparent land use practices),
(development and functions il B o eSS (foster networking among
use palicies n Europe) sgnihonics & m‘: isils owledge wee. Stakeholders)
..“.,r.,'.'é't,i.“r??_m"“ﬂ L — ¥ Araya iarm LS aanr Imafl‘;:—:‘::;;:; ','{E'C:;!CE"JI' ,u:-“ y . . . .
Crowdsourcing/ citizen fusion E ) eve L p rmen t . V= ﬂ_wﬂﬂj Modelling and data fusion (digital soil
science (mobile apps so that A —C; el leryios rapositary . ""‘"‘_"“‘"‘"’""""‘ﬁ’“ﬂ_ : mapping), (farm managgment information
o : . — help rm O | | t(:} Firi refarring systems), (tools for the continuous, large scale
citizens may collect ground | £ Fe e~ . o
. socia ) ciagnosis i 5T and uninterrupted monitoring of farm
based data), (citizens collect raliabla strategic tDWEI‘dS 2, p Qﬁ AOcCio-econonuc™ f activit i ith th
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