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Infroduce VITO (1/2)

VISION ON TECHNOLOGY FOR A BETTER WORLD

VITO is an.independent Flemish research organisation in the area of cleantech and sustainable

development. Qur goal? To accelerate the transition to a sustainable world.

THEMES

SUSTAINABLE
CHEMISTRY
Mew value chains from renewable and

circular resources

Process Transformation

TECHNOLOGIES

Data Architectures
Artificial Intelligence
Ethics and Trust

High Performance Computing

O

SUSTAINABLE LAND
USE

Water
Remote sensing
Air & climate

Land use

Data Products & Services

Expertise

. SUSTAINABLE HEALTH

Preventive health

Environment, health & safety

EALTH|

Health monitoring technologies

E SUSTAINABLE ENERGY

Interfaces for electrical storage Circular economy strategies

Buildings & Districts Getting value out of waste
Energy markets & strategies Structured materials

Optimisation of thermal energy systems

LAND, WATER & AIR]

Software tools & models

remotesensing.vito.be
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28 Infroduce VITO (2/2)

RS O
g 2 v Genomic selection & Trait development
AR 4 Breeding data
. AR REE e, | Seed production data
& ﬁ e Farmers, Market, Competitors
Regional & Global trends
AGRICULTURE >

SUSTAINABLE LAND
USE

Water

Remote sensing

Air & limate

Environmental Applications

Land cover 3.0

Policy support (i.e. grasslands)
Forestry

Essential Biodiversity Variables

Land use

VEGETATION / Land Cover >

Marine litter

Water quality

Atmospheric correction on water
Coast/Harbour infrastructure

WATER AND COASTAL
MANAGEMENT

Ecosystem Extent (i.e. habitat maps)
Ecosystem Condition

Ecosystem Services

Ecosystem Valuing

See https://remotesensing.vito.be/
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International & Europe

UNSD System of Environmental- European Natural Capital
Economic Accounting (SEEA) — Accounting

STOCK ACCOUNTS FLOW ACCOUNTS
(& change In stocks)
SEEA Central Framework (SEEA-CF) EU Regulation N 691/2011 on European 2011
2012 et e (1] 0 . ;
adopted by UN Statistical Commission i . o environmental Economic Accounts
extent condition
REGULATION (EU) No 69112011 OF THE EUROPEAN 2012
2013 SEEA Experimental Ecosystem . ECsDeSerS‘::m PARLIAMENT AND OF THE COUNCIL
Accounting (SEEA-EEA) (flow & uso) 2013
2014 (Text with EEA relevance)
215 = 2014
(] (]
Ecosystem
2016 asset account Ecsoesr);?(t::m 2015
chslvsg[:(.:,s;gock; (flow & use)
2017 2016
2018 20l
SEEA Experimental Hwewsyunmsewm“whlm
2019 Ecosystem Accounting Eoologkeal sde ? 2018
(SEEA—EEA) Global Revision w EY ECOSYSTEM
2020 ; Qg& i 1m\ o 2019
Envimnﬁ:’esr:fa'r-gonemic -
2021 SEEA Ecosystem R, o e 2020
Accounting (SEEA-EA) ; '
2022 Adopted by the UNSC f’é\ om—r - owosum\ 2021
N oo o EU Regulation N 691/2011 amendment 2022
on Ecosystem Accounting
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L8 Support mainstream of EA in Europe

e .l €UFOStat
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SSSSSS Part i
Pilot accounts for habitat and speci 691 /201 1
y and t
»B REGULATION (EU) No @912 AMENT AND OF THE

JOINT RESEARCH CENTRE l

Support in INCA Phase-3
fVltO + o ..., ©QbEEAGrw eftec
1. EU methodological Guidelines

2. INCA Account Tool
3. Validation Methods
4. Demo policy use

PO - | EU or National
: Cpernlcus f:,EUROPEAN data-sets
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I8 INCA Tool - harmonization

Basic /Proficient user Expert user

L
R Losc  save parameters | Vel >

=
Other User Interfaces v e —— jupyter

. Inspect results
(i.e. ARIES) \ N INCA Plugin .v
QGIS desktop Python CMD

Q
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Accessible W INCA CORE

Soil Retention Wood Provision Carbon Sequest. Flood Control |Water Purification i Output

Interoperable &
Reusable é} [ Actual Flow ] [ Actual Flow ] [ Actual Flow ] ( Actual Flow } { Actual Flow ]
@m [Monetary Flow ] [ Monetary Flow ] L J

Crop Provision Crop Pollination Species Mainten. Recreation General

[ Potential ]

[ Monetary Flow ]

[ Potential I Statistics ]

[ Reporting }

[ )
: [ )
v I to [ Actual Flow J [ Actual Flow [ Actual Flow ] [ Actual Flow ] %\B . ‘
remote sensmg u{:r:;m]ow { Monetary Flow } [ Monetary Flow ] [ ] re m OT@SG nSI l’\g VlTO . be

)
[ Demand ] [ Demand ]
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Q . . Service EU-  EU-
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18 Services in INCA tool 2018* 2021
o Provisioning A P
oil
Retention
A P
Water xgx Carbon Crop pollination A P
purification ax4 sequestration
w Regulating A P
& P
Nature-based ' Crop
recreation e pollination A >
Local climate regulation P
provision comwal Water purification A
N -
Species maintenance A
Timber - Other
provision @ Cultural Nature-based A P
Species P
Maintenance

‘ Vlto *: series from 2000
remote sensmg 2‘0 (end 2023) remOTeseﬂsmg.VITO.be



INCA @5

D B | Edit metadata °Run Continue existing run
O ‘Working directory
2] QGIS-INCA i
Year 2000 =
Data areas
®) NUTS-2021regions | NUTS-0 -
Custom shape

Example User Interface S —
Global Climate Regulation service  °wr=ue we :

Custom shape

. Selected regions AT, BE, BG, CY, CZ, DE, DK, EE, EL, ES, FI, FR, HR, HU, IE, IT, LT, LU, LV, MT, ML, PL, PT, RO, SE, SI, 5K -
Carbon Net Sequestration 2000 tonsC/ha

Global climate regulation - carbon-net-sequestration (2000) [1000 tonnes]

Grassland {pastures, semi-natural and natural grassland)
W arina armcuctarme faffchara raactal chalf and Anan Aeaant |

w
w w
g g E
] = o
. = 2 E: g
o ko] ]
= b c T
1 = = 2 @
& o a i) ]
B : 5 g £ :
e o E o 5 = S
o 2 A = w 2 z 2 o
= 2 - I o @ o B a
@ o e k] c S 0 w e
a s 5 ¥ s g g ; 2
g o 2 2 > g 2 ° < 3
= 5 o = T - © w I
— @ = k] = el = n w0 C ®
1] = g 2 m @ 5 o I E @
o g o @ o = = - o =]
= 5] o] o I 5] £ o ] = o]
all regions 5514.54 -2571.31 -5325.14 3702.76 0833.48 -147.97 - -132.34 - - - 155.06
BE 357.38 -83.90 -117.09 13.90 546.05 - - -1.58 - - - -
FR 5157.15 -2487.41 -5208.05 3688.86 9287.43 -147.97 - -130.76 - - - 155.06

Carbon stock table - b



S
EO complexity problem for EA (e.g. DMP)
RES
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the vast amount of EO data, image processing technology and applications can create barriers to the use
of EO data in ecosystem accounting

e.g. Dry Matter Productivity (DMP) represents the overall growth rate or dry biomass increase of the
vegetation - is directly related to ecosystem Net Primary Productivity (NPP) - useful in Condition &
Service accounts

1. Wildfire Torre del Eapcrﬁiol, Spain
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Temporal profile of PROBA-V DMP products over site damaged by fires

Maps of PROBA-V Collection 300m DMP before (left) and after (right) . ° . .
in 2019 in Spain. The green dashed line locates the date of the event.

the event in 2019: fire in Portugal (top) and
a vegetation re-greening after flood in Australia (bottom).

. remotesensing.vito.be
Contains modified Copernicus Service information [2022] 9
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+ to come from the satellite raw data to a validated and regularly updated DMP product is a complex workflow

Data Transformation by USER

* luckily, this processing is automated, and
products are available via data providers like
Copernicus Global Land Monitoring Service

«  BUT still several collections exists & mainly
global datasets in 10daily intervals

- - for accounting we need annual datasets and
maybe further processing (e.g. reprojection,
resampling, cutting to AOI, unit switch...) PLUS
indicator of uncertainty

: i remote sensmg

Global raster

product

$ Land Monitoring
¥ Service

N\
s
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Q EO complexity problem for EA (e.g. DMP)

reprojection resamplin annual outlier
prol ping average detection
unit s uncertainty
cut to AOI ap fillin c .
transform gap g estimation




S% EO complexity problem (e.g. population grid)

* avariety of tools exist to help the user, but the lack of interoperability between these platforms pose a challenge and a
risk of lock-in to the user

* Nevertheless, most of the existing tools/platforms are not optimized to the needs of EA which can lead to huge
uncertainties in data processing (e.g. statistics extraction from absolute data sources like population grids)

reference

100m

1000m

resample

down :

up

warp

warp & resample

down : up
1

3,140,196.22  3,140,196.22 POP after 3,140,196.22 3,140,196.22 3,140,196.22 3,140,196.22 : 3,140,163.15
ToOOoL GHS5-POPWARP : GHS-POPWARP GHS-POPWARP | GHS-POPWARP :GHS—PDPWARP
0.00%l 0.00% 0.00% 0.00%l 0.00%
i i
3,140,196.22  3,140,196.22 POP after 31,938.24 : 314,019,621.67 3,146,317.47 31,304.81 : 314,226,875.66
TOOL GDAL : GDAL GDAL GDAL : GDAL
method nearest 1 nearest nearest nearest 1 nearest
-98.98%) 9900.00% 0.19% -99.00%) 9906.60%
! !
3,140,196.22  3,140,196.22 POP after 3,140,196.22 I 314,019,621.67 3,397,355.20 I 320,523,647.28
ToOoL GDAL : GDAL GDAL : GDAL
method sum : rims suUm : rms
0.00%l 9900.00% 8.19%l 10107.12%
i i
3,140,196.22  3,140,196.22 POP after 3,140,196.22 : 3,140,008.26 3,141,006.48 3,138,976.90 : 3,141,556.44
TOOL AccoRD-HUB : AccoRD-HUB AccoRD-HUB AccoRD-HUB | AccoRD-HUB
0.00% -0.01% 0.03% -0.04%| 0.04%

GHS-POP WARP =
specialized tool (pro:
perfect results, con:
slow

GDAL = standard tool
mainly used by all
platforms (pro: easy to
use & integrate, con:
standard options are
not always the best

AccoRD-HUB =in
development
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THE Pioneer Earth Observation Applications (PEOPLE)

BIGGER
il for Ecosystem Accounting

Study the relevance of EO for ecosystem accounts in terrestrial and freshwater ecosystems, and develop,
validate and showcase a number of advanced EO solutions
to produce ecosystem accounts, in physical terms, on ecosystem extent, condition and services.

1. Conduct a comprehensive review of the opportunities and challenges to integrate Earth
Observation in SEEA compliant national accounting on ecosystem extent, condition and services
in terrestrial and freshwater ecosystems,.

2. Develop, validate and showcase, with some Early Adopters, a number of “EO for Ecosystem
Accounting” demonstrators that show the value of Earth Observation in national ecosystem
accounting of ESA/EU Member States.

3. Integrate EO data processing and analytics workflows on existing cloud computing platforms,
following the FAIR principles, to enable their use by countries (NSOs and National Environmental
Agencies).

4. Develop a R&D agenda that identifies the critical areas where further research is needed to bring
EO-integrated solutions to the required level of accuracy and reliability for their adoptions in
national ecosystem accounting.

;3 [ remote sensing | remotesensing.vito.be



European Tier-2/3 SEEA EA cloud service

Traditional remote sensing product
process for Sentinel-2

QO PEOPLE-EA: Pioneer integrating more & setup

Based on state-of-art technologies

INCA Models Preprocessing

Ecalkogical sile. Socic-scor

-

Search for Sentinel 2
idy area tiles in Leval 1C

Ecosyste

& ECOSYSTEM ACCOUNTING

Apply algorithms
to tha subsaet

i ial
resolution

— S — —
k.Explorer
K_/ % | k.Engine
,\ import openeo

from openeo.extra.spectral_indices import compute_indices

k l A B c=openeo. connect("openeo.cloud") .authenticate_oidc()

Knowtedge Integrated Modelling 52 = c.load_collection('SENTINELZ_L2A",
temporal_extent=["2@17-04-11","2020-12-31"],
) ‘ bands=["B@4","B@8","SCL"])

-
k.ModelerL' k.Node

% o ’

s2_cloudmasked = s2.process("mask_scl_dilation", data=s2, scl_band_name="SCL")

\ 7
~ -~ a%) - ndvi_cube_cloudmasked = compute_indices(s2_cloudmasked, ["NDVI"]}
y

k.Hub ndvi_ledaily = ndvi_cube_cloudmasked.aggregate_temporal_period("dekad", reducer="median")\

.apply_dimension(dimension="t",process="array_interpolate_linear")

vito

} SEEA o
s St | Semant]cs ndvi_l@daily.polygonal_mean_timeseries(polygons).download("timeseries.csv")




SEE

WSS Ecirly Adopters in PEOPLE-EA

PICTURE

The primary Early Adopters consist of National Statistical Offices (NSOs) and National Environment Agencies

from EU/ESA Member states, which have the formal mandate of monitoring
the selected ecosystems at national level and producing the proposed ecosystem accounts.

a) participate actively to the project as an Early Adopters of the novel EO solution,
b) contribute to the refinement and consolidation of the user requirements,
c) participate to the co-design of the EO solution following a user participatory approach,

d) facilitate access to existing user data (e.g., national data) that can support the development,
production, validation and quality assessment of the EO data products,

f) contribute to the validation and quality assessment of the demonstrators,

g) perform an assessment of the adequacy and suitability of the added value for use in national
Ecosystem Accounting,

h) analyse the way to integrate the results of the project into SEEA-EA processes and systems,
capitalising on existing activities undertaken by the Early Adopters;

;3 [ remote sensing | remotesensing.vito.be



Statistisk sentralbyré
Statistics Norwoy.
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Provisional list of accounts for PEOPLE-EA
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Account/indicator | Extent Condition Services
Country
Morway Mapping  rural | Forest condition Global climate regulation,
ecosystem extent | - Standing biomass
in 3 counties| - Disturbance wood provisioning,
(tentatively Mgre [ (three counties)
og Romsdal, recreation infrastructure
Urban and peri-urban
Nordland®; green (focus on Oslo)
Mapping urban
and  peri-urban
extent
Year: 2021 Year ~2020 Year 2021
SSB Contacts:

. Jorn Kristian Undelstvedt

*  Per Arild GARNASJORDET

remotesensing.vito.be
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Lead Natural Capital Acepunting

Boeretang 200
2400 Mol - Belgium
bruno.smets@vito.be

remotesensing.vito.be

blog.vito.be/remotesensing
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