A | .

-y

Yy

i
11/

SN *
T

e C Ak

i

 Implemented by - “Environment European
Agency — Commission

A




Pan-European Biophysical Variables

https://land.copernicus.eu/en/products/veqgetation

opernicus

CLMS portfolio

Bio-geophysical Variables

fay Qualified products on the status and evolution of the land surface globally and in Europe.
s

Y Aﬁ;m‘.?j ‘

The Temperature and Reflectance product group at global scale The Vegetation product group provides products describing the
provides data about the energy budget at the land and inland state, the dynamism and the disturbances of the terrestrial
water surfaces. vegetation globally and in Europe.

The Snow product group provides data about snow properties on The Water product group provides information about the

land globally and in Europe. surface extent covered by water on a permanent basis, lake
water quality, water level of lakes and rivers and ice occurrences
in the hydrographic network worldwide and in Europe.
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https://land.copernicus.eu/en/products/vegetation

Phenology and Productivity

* Phenology: The timing of recurring plant life-cycle events
« Stages of leaf development (Filogeasn

» Affected by external factors

* Productivity: the rate at whict
biomass

* Plant growth

* Gross/Net Primary Productivity
* Vegetation vigour and health
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Comparison of Vegetation Indices and Biophysical
Variables

NDVI

FAPAR

PPI

LAI

mean NDVI

mean FAPAR

Mean VI/BV for vegetated pixels across Tile 31UFS (Belgium)
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HRVPP Seasonal Trajectories and Metrics
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10-day PPI ST, Lonnstorp Sweden
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HR Vegetation Phenology & Productivity

2017 2024

Seasonal Trajectories of the Plant Phenology Index (PPI) . 4% Vegetation Phenology Parameters (VPPs)

«  Start of the Season (date and value) (10m)
* End of the Season (date and value) (10m)
* Season Length (10m)

Season max (date and value) (10m)

* Season min (date and value) (10m)

* Total Productivity (10m)

* Gap filled seasonal trajectories
* 10 days temporal resolution
* 10 meters spatial resolution

* Produced annually

Two seasons

Low-level Vegetation Indices and Biophysical Parameters are stored in a rolling 1.5-year
Vegetation Indices and Biophysical Parameters archive but are not disseminated to the public. Users are instead provided with Jupyter
(PPI, FAPAR, LAI, NDVI) / Notebooks to compute these products on the fly, available at:

' B https://github.com/copernicus-land/HRVPP-Vis/tree/main
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a) Start of season (SOS)
b) End of season (EOS)
c) Length of season

d) Base level

e) peak timing

f) peak value

g) amplitude

h) seasonal integral
h+i) total integral
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Calibration against reference data

Random points (10 000 pixels)

- PEP725 (925 sites)
Refe re n ce d ata Sets e Eddy covariance (49 sites)
. -+ PhenoCam (32 sites)
 GPP: from eddy covariance (flux towers):  — mcsesomen +
49 sites .

* PhenoCam: greenness from phenological car

* PEP725 ground phenological observations: 1
925 sites

e Agricultural crop data (Belgium, Austria): i .
150 + 278 + 600 fields d i

Tian, F., et al., 2021, Calibrating vegetation phenology from Sentinel-2
using eddy covariance, PhenoCam, and PEP725 networks across Europe. 5 .
Remote Sensing of Environment, 260, 112456.
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HR Vegetation Phenology & Productivity - Plan

° HR-VPP has started a major revamp and the introduction of additional products

Key milestones of HR-VPP2

Ramp-up phase culminating in a calibration report to be published in Q2 2026:

. Cloud Mask

. Land cover—specific parameterization

. BRDF correction of TOC

. Calibration of vegetation indices, seasonal trajectories and phenological metrics

Operational Readiness Reviews is scheduled for Q2 & Q3 2026,
Archive processing (2017-2025) is scheduled for Q3 2026

Production will continue until Q2 2028

. .. 4,
Tree Cover Disturbance Biomass Productivity %

Seasonal Trajectories (GPP)
Total and Seasonal Aboveground Gross Primary Productivity
Total and Seasonal Aboveground Net Primary Productivity

Short-term and Long-term
Minimum Requirements: Timeliness, Magnitude, Duration,
Recovery/Regeneration

VI observation
~— Fitted historic model

recovery or

revegetation Fitted model confidence

Vegetation index

pixel-based vegetation index analysis
time period: 2017-2019

I i l:";“]i"le“ 0

(opernicus

Short-term

start ime confirmation time
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Gross Primary
Production (GPP):
Quantify the actual
photosynthesis rate

! 1 ~— Model residual .
! h L - -
Disturbance event
initial harmonic regression model fit

PAR:
Estimate PAR via incoming
solar radiation

{

&

Observations how much light is

fAPAR

J

APAR

&

®

Light Use Efficiency (LUE)
To constrain model.

Drivers are model dependent.
Typical inputs:

- Air temperature

- Water Vapor Pressure

- Atmospheric CO2 conc.
- Elevation

- Biome type

- Sail moisture
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High Resolution Phenology and Productivity data for
Drought Impact Assessments

.

» HR-VPP supports the implementation of the drought indicator for the 8th EAP

11

Copernicus Land :

» Local drought effects are clearly observable in seasonal trajectories and phenology and productivity parameter of the Monltorlng Service
HIGH RESOLUTION VEGETATION PHENOLOGY AND
PRODUCTIVITY, Use Case: Local Scale Impacts of the

2018 Drought on Vegetation in N. Europe
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High Resolution Phenology and Productivity data for

Biodiversity Monitoring

» HR-VPP can contribute to Essential Biodiversity Variables, particularly ecosystem function and ecosystem structure.

* HR-VPP is an important predictor for habitat mapping — describing the ecosystem structure.

EUNIS-L3 Austria ML/Al zoom
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D23
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E23 F2.4 GlA
E34 F31 Gl1.C
E3S Fa.2 Gia
E4.1 Fo.1 G32
E43 F9.2 G4
E4a Gl1 G3F
ES.2 G1.2 H23
ESa Gla H2.4
ESS G1.5 H2.6
E6.2 G1.6

F2.2 G1.7

F23 Gl1.8

EUNIS-L2 Austria ML/AI classified 2020

Bl c2 (water__Je1 (R1) [Jes(rs) [Jra(sa) [_JH2(u2)
o101 [Je2r2) [Jee(re) [IF9(59) [_JH4 (snow)
B0z 2 [Je3r3) [EF2(s2) [Je1(ry) [ (Agri)
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High Resolution Phenology and Productivity data for
Agriculture

By combining a crop type layer with HR-VPP phenology metrics—especially SOS and EOS—we can build regional crop calendars at 10 m resolution, and summarize them per crop

to map typical development windows and their year-to-year shifts.

HR-VPP can support crop yield estimation by providing consistent time-series products that describe (1) how the canopy develops through the season and (2) how much vegetation

productivity occurred, which can be statistically calibrated to reported yields.

Winter Crop (WC) Spring Crop (SC)
OS-period: (15/8/yr-1 —> 31/3/yr) OS-period: (1/3/yr —-> 31/7/yr)
OS period: (1/4/yr --> 31/8/yr) OS period: (1/6/yr --> 31/1/yr+1)

Ll;l

Labelling True nrseason > 1 ‘ (S%EYQSS)
Ita
vt
o Labelled seasons
Barley {Spring) = =_n Season 1 selected
Bartey winter) | [ | S——— Table with
13 Expert rules * Crop type
Oats == S « Sowing period
Sorghum - e No season selected
Suntiower = — P
Wheat, Durum |=—r=s] l=——=—] {0 5C or wo>-False W’\i ;1 False sC==1 False _<7length > 52 lengti>—F2IS€ 4l Second SC selected (S2)
Wheat (Wirter) ps———1 ] -
b Mar Ap M Aug P t
g ] g ]
USDA Source: USDAFAS/OGAIPAD WPlanting Mid-Season M Harvest 5 ® £ s
— #
No season selected Lse‘;’;;r'\a:;gife a} [se‘:’;:‘a::fge dl |First SC selected (S1)
L J o \ o
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High Resolution Phenology and Productivity data for
Urban Areas

* HR-VPP can help estimate “greenness” of the cities, monitor its structure.
Understanding and managing urban green spaces

 HR-VPP is a versatile product suit that can assist urban planning, tourism and other applications.
Urban green spaces are increasingly recognized as essential features of modern cities. They
increase biodiversity, improve human health, and offer a host of additional benefits too
numerous to list. Because of this, the United Nations has set a goal of universal access to green

Vegetation fraction (%) in 1 km grld Length Of the season (dayS) in 1 km gnd spaces by 2030—a goal which can only be achieved with clear and decisive action from urban

planners, city managers, and labourers.
s s B L . Budapest

Mean LOS, days Satellite data are increasingly being used to assess existing land use patterns in urban areas
and to plan future projects. Companies like Italy-based |thaca offer a wide range of services for

et l - clients interested in obtaining tailored geospatial information from satellite data. Ithaca
e Mean length of the season in Budapest utilizes a variety of data sources, including the freely available datasets provided by the
] —— European Union's Copernicus programme.
M L] Vanina Fissore, a project development specialist at Ithaca, recently co-authored a study with
i 13 JIf Professor Enrico Borgogno Mondino of the Department of Agricultural, Forest and Food
Ps f g Sciences at the University of Torino. In it, they examined how the Copernicus Land Monitoring
; ” s [ Service's (CLMS) High Resolution Vegetation Phenology Parameters (HR-VPP) product suite
h could be used by urban planners to better understand and manage urban green spaces. The
M = - B = study was focused on Torino, a city in the northwest of Italy which is known to be one of the

longth of the season, days

greenest in Europe.
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Mean length of the season in Ghent
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e case jnd 3nd managin, ngreensp > Understanding and managing urban green spaces

Understanding and managing urban green spaces

Urban green spaces are increasingly recognized as essential features of modern cities. They

b O g o Products:
( ( tand increase biodiversity, improve human health, and offer a host of additional benefits too
opernicus W N numerous to list. Because of this, the United Nations has set a goal of universal access to green Pan-European High Resolution
spaces by 2030—a goal which can only be achieved with clear and decisive action from urban V tation Phenology and Productivity
planners, city managers, and labourers. arameters
Use cases Satellite data are increasingly being used to assess existing land use patterns in urban areas Use case type:
and to plan future projects. Companies like Italy-based |thaca offer a wide range of services for L )
clients interested in obtaining tailored geospatial information from satellite data. Ithaca Sclentific; Commerclal
utilizes a variety of data sources, including the freely available datasets provided by the Responsible organisation:
B Browse use case catalogue European Union's Copernicus programr
niversit
Latest use case Vanina Fissore, a project development specialist at Ithaca, recently co-authored a study with
Professor Enrico Borgogno Mondino of the Department of Agricultural, Forest and Food Coverage:
Sciences at the University of Torino. Init, they examined how the Copermcus Land Monitoring Torino, Italy
Service's (CLMS) High Re ition ation Phenology Pa rs (HR-VPP) product suite

could be used by urban planners to better understand and manage urban green spaces. The
study was focused on Torino, a city in the northwest of Italy which is known to be one of the

greenest in Europe.

Browse our use case catalogue

land.copernicus.eu/en/use-cases/submit-use-case # L mage by o o prab
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QGIS Copernicus Connect Plug-in

https://plugins.qgis.org/plugins/Copernicus_Connect
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Data Access

Layers: 1 @

@ Tree Cover Density

CLMS Portal:

land.copernicus.eu
WEKEO:
wekeo.copernicus.eu

@ cose== O

dataspace.copernicus.eu

Welcome to
Copernicus Data
Space Ecosystem

| 4 ; 4 !
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Product User Manual

Copernicus Land R

Monitoring Service

s T g
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Gores |l T

Copernicus Land
Monitoring Service

HRVPP Documentation

Algorithm details

Data Access Manuals

Human

Machine2Machine

Copernicus Land —

Monitoring Service

Copernicus  Land
Monitoring Service
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Validation details

Copernicus Land ]

Monitoring Service

(opemiaus - [ e r* 1

Copernicus Land
Monitoring Service

(Copemas B ot
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Tutorials
Vegetation
User events

Here you will find information about upcoming user events and access materials of past events,

Copernicus Land : -
Monitoring Service

Goos [l TR

https://land.copernicus.eu/en/events/
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https://land.copernicus.eu/en/events/
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