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Officer: Dr. Florence Beroud (REA)
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The main objective of BIO_S0S is the development of
a knowledge-based pre-operational ecological
modelling system suitable for effective and timely
multi-annual monitoring of NATURA 2000 sites and
their surrounding areas particularly exposed to
different and combined type of pressures.

Study areas located in three Mediterranean and two
Western Europe Countries have been considered. To
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Remote sensing for habitat monitoring

4 Multi-temporal: monthly (HR), on demand (VHR), daily through

constellations for monitoring:
» Plant phenology
» Ecological processes’ evolution
» Changes in LCLU and habitats from archive EO time series

O Multi-scale: spatial resolution ranging from coarse to HR (3m —
30m) and VHR (<3m).

O Multi or hyperspectral optical sensors

O LIDAR data can provide plant height measurements beside
accurate DEM

O SAR sensors can provide complementary information in Band P,
C, X (BIOMASS, COSMO SkyMed, ERS 1/2,- ENVISAT) and are weather
independent (North European sites !)




Natura 2000,
1T9120007

Murgia Alta
site (IT):

Coniferous,
broadleaved
deciduous and
evergreen in
different seasons
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Natura 2000, IT9120007
Murgia Alta site (IT):

fragmented
natural grassland area

WorldView2 ,

RBG:572
October 2011
January 2012
July 2012
Classified image in FAO-
LCCS taxonomy
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[] natural grasslands
(A12/A2.A6E6)

cultivated herbaceous
graminoids (A11/A3.A4)

cultivated herbaceous annual

mixed (A11/A3)
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Issues for habitat monitoring from space

d Selection of a taxonomy for LCLU and habitat classes
» LCLU: CORINE, FAO-LCCS, IGBP, etc.
» Habitats: Eunis, CORINE Biotope, GHC, Annex I.

O How to train an automatic classification system for LCLU and
habitats mapping: data driven or knowledge-driven?
Pixel based or object based?

O Habitats diversity is considered as proxy of biodiversity:

» How to translate LCLU to Habitats?
Ecological modeling at habitat level

» How to define the habitat conservation status?
Ecological modeling at landscape level

| |
| |
. -
WWW.biosos.eu
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LCLU to habitat map translation
(Tomaselli et. al., 2013)
Le Cesine site (I)

(a)
WATER QUALITY
[ Brakish water
Beakishis aline water
Inputs Freh woter

. Frashdrakish water
a) LCLUmapin (550 Safive water
FAO LCCS taxonomy

b) Environmental attributes Ir

SOK - SURFACE ASPECT
[ Loose and shilting s ands

. 5 Loose and shilting sands, wih dunes
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@ A2WALA4AIZBIC2D3BIO xiﬂﬁmﬁqatm,
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BIO_ SOS working objectives

d The development of pre-operational automatic HR and mainly
VHR EO data processing and understanding techniques for:
v LCLU and LCLU change maps production as an improvement
of GMES/Copernicus core services.

O The development of an ecological modelling framework at both
habitat and landscape level to combine EO and in-situ data for:

v’ Habitat and Habitat change mapping (GHC and Annex |)
v' Biodiversity indicator extraction (e.g. fragmentation).
v Scenario analysis

as an extension of GMES/Copernicous downstream—services

L Generalization of the techniques to non-european sites: Brazil
and India study areas .
A
BI0_S0S
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gi. EODHaM pre-operational system

rsos_*_Open source software [ LCCS environmental }

« Object oriented attributes and LIDAR data

Preliminary
spectral maps

1st-stage

GHC maps

2"d -stage 3d-stage GH

reliminar -
P y context- classification Annex 1
SpeCtraI .. Landiscape
classification sensitive il Az inditators
classification Habitat map
Spectral ducti
indexes production Change
mas

Calibrated f \

images Expert knowledge: Landscape
1. Prior spectral class properties; modelling
2. LCCS and habitats class description ; and
(ontologies); Scenario

\_ /




m  Service Portfolio for Murgia Alta (IT3)

BI0_S0S
S4 NDVI/ 2009-2010; Yearly, Local QB or WV2 Landscape
Gl/ per each Modelling
WBI 2011-2012 month
PSRI considered WV2
REP WV2
S5 Texture Yearly, Local QB or WV2 Landscape
from green band Pre-Post modelling
Peak images
S1 1 Permanent Yearly, Local QB and WV2 Landscape Binary
— natural Modelling
grasslands
A12/A2.A6.E6
S1 2 Broadleaved Yearly, Local QB and WV2 Landscape Binary
- deciduous modelling
A12/A3.D1.E2
S1 3 Broadleaved Yearly, Local QB and WV2 Landscape Binary
o evergreen Modelling
A12/A3.D1.E1
S15 Extraction Yearly, Local QB and WV2 Landscape Binary
- sites modelling
B15/A2.A6

oy http://www.biosos.eu/
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Contributions

P8 UNIBA P1 CNR_ISSIA
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Clearly significant results for the whole period
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e Developed and successfully tested a framework for
identification of site and scale specific indicators of habitat
fragmentation from LCCS maps, to quantify historical habitat
fragmentation trends and for scenario analysis of future
management and climate impacts.
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connectivity modeling using Environmental Niche
Models (building on work from task 6.4) and based
on both Graph Theory and existing field data for a
species of conservation concern.




WP6 (‘l_ l P1 CNR_IRPI Contributions
Task_6.3 P1 CNR_IAC

P1 CNR_ISSIA
P5 ATREE

Effect of roads on flow accumulation path

Elevation Land use Road
: RA A 2 G \;/
: P2\ S etk P N ] / o5

Dramage Accumulation
LANDPLANER model: To analyze quantitatively the connectivity of a landscape in terms
of water runoff, water infiltration and erosion, two tools were developed: r.sim.road
and LANDPLANER.

The tools allow to evaluate runoff and erosion triggering condition for different

z scenarios.
IO RAT TN




WP6
Task_6.4

< DEGLI STUDI
=]

Ps{:-r10 univiB

SIUN
== ONVTIN T

Contributions
P1 CNR_IBBR
P1 CNR_ISSIA
P4 ALTERRA
P5 ATREE

P8 UNIBA

Clearly significant results for the whole period

Demonstrated the importance of

Ecological Niche Models for linking
habitat maps derived from EO data

with field data on species
distributions with case studies in
Italy, the Netherlands and India.




#=  Metapopulation dynamics for
predator-prey population living in
fragmented habitat

Fasma Diele,
Carmela Marangi,
Stefania Ragni
IAC-CNR
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Taxonomies
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Taxonomies for LCLU and habitats classes
L Land Cover/Use (LCLU): FAO-LCCS

» It provides a framework able to describe better than CORINE natural snd
semi-natural habitats (Tomaselli et. al., 2013)

» It provides a framework, based on environmental attributes, to integrate
LCLU with in-situ data and translate LCLU to habitats

» It can describe within class changes (e.g. in density)

 Habitat classes: General Habitat Category (GHC); Bunce 2008):

> Itis based on plant life forms with an emphasis on landscape-scale data
collection appropriate for biodiversity monitoring from Space

» GHCs are linked to Annex | through a rule based system useful to guide
observers into an appropriate in-field class identification

» CHC system promotes consistent habitats identification between EU
Countries and harmonize habitats taxonomies outside Europe.
A

WWW.DI0S0Ss.eu BIO_SOS
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1) FAO_LCCS: Dichotomous phase

A dichotomous key is used to define eight major LC types

A B
Level 1 __ PRIMARILY VEGETATED | _ PRIMARILY NON-VEGETATED | 4

N I T T

CULTIVATED & CULTIVATED | (SEMI) NATURAL ARTIFICIAL NATURAL
Level 3 MANAGED | (SEMD NATURAL | =) quaTIC AQUATIC ARTIFICIAL BARE WATERBODIES| WATERBODIES

3SVYHd SNOWOLOHJIA

AREAS VEGETATION AREAS VEGETATION SURFACES RERS SNOW & ICE | SNOW & ICE Y
A primarily vegetated
A1l cultivated and managed terrestrial areas )
. . . terrestrial
A12 natural and semi-natural terrestrial vegetation
A23 cultivated aquatic or regularly flooded areas .
. . . aquatic
A24 natural and semi-natural aquatic or regularly flooded vegetation
B primarily non vegetated
B15 artificial surfaces and associated areas .
terrestrial
B16 bare areas
B27 artificial waterbodies, snow and ice )
. . aquatic
B28 natural water bodies, snow and ice

I
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2) FAO_LCCS: Modular-Hierarchical phase

For any major LC category, a set of diagnostic criteria,
based on vegetation structure and physiognomy is applied

pure Iand cover classifiers LIFE FORM | HEIGHT | MACRO
and COVER PATTERN

LEAF TYPE LEAF
PHENOLOGY

. TRATIFICATION
Framework to integrate STRATIFIC

EO and in-situ data

LAND FORM LITHOLOGY/SOILS

environmental attributes

CLIMATE ALTITUDE EROSION

specific technical attributes FLORISTIC ASPECT

i.e., set of classifiers for the major land cover type A12

(natural and semi-natural terrestrial vegetation)

COOPERATION



CLC3
4.2.1 - Salt marshes

Annex I 1420

A1.A4.A12.B3.C2.D3./B10

- ANNEX | Lithology-Parent
material

Unconsolid- Clastic
sedimentary rock - Sand

1410

Calcareous rock -
Calcarenite

7210

Annex 11410 Annex I 7210

Y

A24
A2.A6.A12.B4.C2.E5/B11.E6

Perennial closed tall grasslands

on temporarily flooded land

el A S

Water quality Floristic

Soil -
suburface attribute
aspect
Brakish/Sali Juncus spp.;
rakish/Saline
Solonchaks carex spp
water
. Cladium
. Fresh/Brakish :
Histosols mariscus
water



Automatic classification learning scheme:
data driven or knowledge driven?

.
www.bil0sos.eu
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Knowledge driven (deductive learning)

U Image preliminary spectral segmentation (spectral
knowledge);

1 Describing LCLU and habitat classes:
» phenology to select EO images
» and spatial relations (if any);

d Translating LCLU into habitats (integration with in-situ data)

1 Ontologies and semantic networks for knowledge elicitation

The methodology can be applied to any scale
and image

||
www.biosos.eu g_.
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Temporal information (phenology)

LCLU and Habitat classes: phenology

LCCS HABITAT JAN FEB MAR APR MAY JUN JUL AGO SEP ocT NOV DEC
A11/A3.A4.D3 1020
B15/A1.A4AT3.A16 1050
B28/A1.D2 1130
A24/A2 A5.E5 1150
A12/AZA5.E5 1210
A24IA2ZA5.ET 1310
A24/A2. AB.E5 1410
A24/ATA4D3 1420
A12/AZ. AG.E6 2110
A24/A2Z A5.E5 3280
A12/AT.A4D1.E1 5330
A12/A1.A4D1.E2F1 5340 (F6.2)
A12/ATA4CA 5420
A12/AZ.A6.C2.E5 6420
A24/A2ZA6.C3 72 AD (A2.53)
A12/AT.A3D1.ETF 92 A0
A12/ATA4B3 92D0
A12/A1.A3.D1.E2.F1 9350
- Dense vegetation and/or peak of biomass :
Sparse (younger) vegetation or minor green biomass | EkV0|eS Kalama Slte
Minor biomass with with withered/dry plants (or part of plants) (G R2 1 2000 1 )! G reece
Bare soils (or water in A24) with remnants of withered/dry plants :

COOPERATION _ BID_S0OS




LCLU and Habitat classes: water coverage

& LCCS HABITAT JAN FEB MAR APR MAY JUN JUL AGO SEP OoCT NOV DEC
A11/A3.A4.D3 1020
B15/AT.A4.A13.A16 1050
B28/A1.D2 1130
AZ4]A2.A5.E5 1150
A12/AZ.A5.E5 1210
A24IA2.A5.E7 1310
A24]A2.A6.E5 1410
AZ4/AT.A4D3 1420
A12/A2.A6.E6 2110
A24/A2.A5.E5 3280
A12/AT.A4D1.E1 5330
A12/ A1.A4.D1.E2.F1 5340 (F6.2)
A12Z/AT.A4C1 5420
A12/A2.A6.C2.E5 6420
A24/A2.A6.C3 72 AD (A2.53)
A12/AT.A4B3 92D0
A12/A1T.A3D1.EZF1 9350
Water
Wet or waterlogged soil EkVOIeS Kalama S|te, Greece
Dry (at the surface) soll

- Rl ™
7 WWW.hi0Ss0s.eu N
-: B10-505
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Spatial topological relations

Figure 3.3: Detail of the transect 2

| IEKNSEC' 2 Sea <= ==p | andwards

A24/A2.A5.E7 = aquatic vegetation, herbaceous forbs, annual
A12/A2.A5.E7 = terrestrial vegetgtign, herbaceus forbs, annual

(topotogical) relationships
1310 (in S) and 3170 (in L) belong to

A24.A2.A5.E7 category, but
B = ERY - 1310 is adjacent to the lagoon (i.e., 1150 in D)
I: X-11.3

(Lp170-c3421 @ 1210 (in A) and E1.6 (in N), but
b =GRS - 1210 is adjacent to the sea

F: X-F5.514

Sea

(NJX-E1.6
| |
_ .
WWW.bi0Ss0s.eu =n

BI0.50S
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Core: olive trees Class description is

Context: soil and grassland scale dependent

PTTANT Al e e

Core: deciduous trees
Context: soil and grassland

WWW.hi0Ss0s.eu
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Ecological modeling:

W m
- at habitat level for integrating 2 Cé
EO products with environmental L;.!; D

in-situ data (if available)
- at landscape level for indicators extraction

A=
www.biosos.eu

BI0.50S
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LCLU to habitat map translation
(Tomaselli et. al., 2013)
Le Cesine site (I)

(a)
WATER QUALITY
[ Brakish water
Beakishis aline water
Inputs Freh woter

. Frashdrakish water
a) LCLUmapin (550 Safive water
FAO LCCS taxonomy

b) Environmental attributes Ir

SOK - SURFACE ASPECT
[ Loose and shilting s ands

. 5 Loose and shilting sands, wih dunes
@ A24/A2.A5A13B4.C2LESBIZET s ot
@ A2WALA4AIZBIC2D3BIO xiﬂﬁmﬁqatm,
@ AA2AGAIZB4CLESBILEG
() A24/A2.A6.A12.B4.C2LE5BI2E6
@ A24A2ASAI6B4CLESAISBILEG SOR. - SUBSURFACE ASPECT
[ Agric s oif
[ ]| Ananosol
I3
@ A12A2a5.A11B4 ESRIEBIEET - I&Mot.
[ Leptoso
@ AIVA2ASAILB4ESBIE? [ Sofomchats
@ A12A2ASA10B4ESBIZET
@ AIZALA4AI0BIDLE2BY @ Anmdassre2Ds
A1ZALA4.A10.83.DLELBEY AIVALBLCLDI.WT.ASA9.B
AIV/ALBILCLDI.WSATA9.B
@ AI2ZALA4AILBIDLELBIO O unsaLoGy
B Cakarmous rock<ak arenie
(O AIZALA4AIOB3DLELBY @ BISALAIATAS B e St Sy e e
@ AI2ZA2AGAILB4ESBI2EG @ BiALAdABADT
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Habitat map: Annex | taxonomy,
Le Cesine site (IT)

Close-up

@ ANNEX1_2250
@ ANNEX1_3170

@ ANNEX1 5330

ANNEX1_6220
ANNEX1_7210

WV

@ EUNIS_C2
@ EUNIS_DS.1
@ EUNISELS
) EUNIS_F5.51
@ EUNIS_F5.514
@ EUNIS_F6.2C

PN .

ANMEN1:13210

ANNER1: 1410

ANMNER1: 1420

ANMNER]: 2110

ANNER]: 2250

ANMNER1: 2170

ANMEN1: 53220

ANNER]: 6220

ANNERL: 7210 OR EUNIZ D51
EUNIZ: C2

EUNIS: DE.2

ELINIZ: FE.51
EUNIZ: F5.514
EUNIS: FB.2C
ELNIS: G2.91
ELNIS: G3.F1
EUNIZ: 1.2
ELINIS: 12.1
EUNIS: 18.2

A=

BID_SOS



Habitat map: GHC taxonomy,
Le Cesine site (IT)

atwos i b) LIDAR data

HER(CHE)
HER(EHY)
HER(HEL)
HER(SHY)
HER(LHE)_OR_HER{HCH)_OR_HER(GEO)
HER(THE)_OR_HER(GEO)
SPV(SEA)
SPV(AQU)
URB(NON)
URB(TRE)
URB(GRA)
URB{ART/ROA)
URB{VEG)
TRS{DCH)
TRS{DCH/DEC)
TRS{DCH/EVR)
TRS{DCH/EVR/CON)
TRS(SCH/DEC)
TRS{SCH/EVR)
TRS(SCH/EVR/CON)
TRS{SCH/NLE)
TRS{SCH/SUM)
TRS{LPH/DEC)
TRS{LPH/EVR)
TRS{LPH/EVR/CON)
TRS{MPH/DEC)
TRS(MPH/EVR)
TRS{MPH/EVR/CON)
TRS(MPH/NLE)
TRS{TPH/DEC)
TRS{TPH/EVR)
TRS(TPH/EVR/CON)
TRS(FPH/EVR/CON)
NON CLASS

-z WWW.biosos.eu
—COOPERATION BI0_S0S

(available) were used
In this map to extract
plant height

Information

1] (i | (] (w0 e [ e
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B15->A12 s
B28->B16 N

B15->B28 mm

1. PEAK image 2009
2. POST image 2010

3. PEAK image 2012
4. POST image 2012
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Study sites BIO_S0S
BISEC?SS Natura 2000 code Natura 2000 name
SCls ISACs SPA

IT™ IT9110008 1T9110039 Valloni e steppe pedegarganiche

IT2 IT9110005 IT9110038 Zone umide della Capitanata-Paludi presso il Golfo di
Manfredonia

IT3 1T9120007 1T9120007 Murgia Alta

T4 IT9150032 IT9150014 Le Cesine

GR1 GR2120001 GR2120005 Ekvoles Kalama

GR2 GR2120002 GR2120006 Elos Kalodiki

GR3 GR2120004 Stena Kalama

NL NL9801023 NL3009017 Veluwe. Dutch case study concentrates on part N2K, namely
Ginkelse and Ederheide, a heathland area and Weekeromse
Zand an inland sand dune area

PT1 PTCONO0021 PTZPEOOQ37 Rios Sabor e Macas

PT2 PTCONOOQO1 PTZPE0QO02 Peneda-Gerés

UK1 UK0014791 Cors Fochno

UK2 UK0014790 Cors Caron

COOPERATION

ﬁ L Additional areas are being considered in Brazil and India



BIO SOS

PoB

Peak of Biomass
(April-May) ( =

Images Dataset: IT3 _Murgia Alta site

Post peak ;'
(October) ( .

PostPoB

Pre Peak
(January) ( -
PrePoB

Dry Season
(July)
DS

COOPERATION
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Small Objects (SO) vs Large Objects (LO)

BID_SOS SO LO
A11/A3
B A12/A2.A6 nu; A3.A4
B A12/A1.D1.E1 Al2/A2.AB

AlZ/Al1.D1.E1
Al12/A1.D1.E2
Al2/Al1.DZ.E1

M A12/A1.D1.E2
M A12/A1.D2.E1

[ A11/A3.A4 A11/(AlerA2) cont.
[[JA11/A3 Bi5S
M A11/(AlorA2).A7.A9 B15/A2.A8
P B16
[ Aa11/(AlorA2).A7.A10
SHADOW
[ 1A11/A2.A7.A10
A11/(AlorA2).A7.A9
(] A11/(A10rA2) cont. All/(AlorA2).A7.A10
M 828 or B27 A11/A3 or A11/A2.AT.ALD
M B1s B28 or B27
M 16 ALll/A2.A7.AL0
D B15/A2.A6 A12/A2.A6 + A12/A1.D1.E2
H sHAaDOW A12/AZ.A6 + A12/AL.D1.E1

AlZ/AZ.AG + A12/AL1.D2.E1
Al12/A1.D1.E1 + A12/A2.AG

Al12/A1.D1.E2Z + A12/AZ.AG
Al2/A1.D2.E1 + A12/A2 AB

N EEEEE T PEEE FOENEENECN

¥ B it Y

) ‘a

i http://www.biosos.eu/




Examples

PoB
IR

A11/A3
Al1/A3.A4
A12/A2.A6
A12/A1.D1.E1
A12/A1.D1.E2

A12/A1.D2.E1

All/(AlorAZ) cont.

B15
B15/A2.A6

Ble
SHADOW

A11/(AlorA2).A7.A9 L
A11/(AlorA2).A7.A10

All/A3 or A11/A2.A7.ALD
B28 or B27

ORCEEEE( FO EEENECOMN

All/AZ2 AT7.ALD

PostPoB

PrePoB

O P EEEEE SN ENCOEFONEERECN

AL1/A3
AL1/AZ.A4

A12/A2.AG

A12/A1.D1.E1
A12/A1.D1.E2
AL12/A1.D2.EL
AL1/(AlorAZ) cont.

B15

B15/A2.AB

B16

SHADOW
ALL/[AlorAZ).A7.A9
All/(AlorAZ).A7.AL0
AL1/A3 or A11/AZATALD
BI8 or B27

AL1/AZ AT ALD

AlZfAZAG + ALZ/AL.DL.EZ
AlZ/AZ.AG + ALZ/AL.D1.E1
AL1Z/A2AE + AL2/AL1.D2EL
A12/A1.01.E1 + A12,A2 AG

ALZ/AL.DLEZ 4+ Al2/AZAG
A12/A1.D2.EL + A12/AZ.AG




Validation

LCCS MAP OA% error%

SO classification 84.0% 0.07%

LO classification 84.4% 0.08%
SO classification

. ) 78.5% 0.11%

(with OTB cultivated trees strata, no DTM)

LO classification

77.6% 0.13%

(with OTB cultivated trees strata, no DTM)

GROUND TRUTH CLASSES

AT1T/ATATASWSE 1$
A11/A1ATAT0WS 80
A11/A2ATAT10WS ::
A12/A1A3D2E" 50
A11/A3 ;E B 50 Classifieation
A12/A1A3D1E2 20 ® L0 Classification
A12/A1D1E1 12

A12/AZA6 G“ﬂz ® % © W @ &
B15 \Eﬁ? zﬁ'“ *"F} ﬁ,ﬁ' > -C? ,?M{l\r" & gﬂf
B15/A2 & e‘:‘g p‘}& " "

B28/A1A5 |

ﬁ http://www.biosos.eu/



Recommendations for biodiversity monitoring
(EO)
O Regular acquisition of VHR EO data (pre-flush, peak-

flush, post-flush) on Natura 2000 sites as hotspots of
biodiversity to detect changes (archive data!!!)

» Clouded areas: SAR-optical and Sentinel data
» Accurate pre-processing including atmospheric
corrections is required

U LIDAR or stereo optical acquisitions for vegetation
height measurement (CHM) and DTM.

http://www.biosos.eu/



Recommendations for biodiversity monitoring

U To link the spatial and in-situ components based on
modelling expertise for LCLU to Habitats conversion.

1 To produce validated LCLU maps in FAO-LCCS
taxonomy or at least ground reference data in FAO-
LCCS (not only in CORINE)

4 To train terrain managers more in the use and
Interpretation of EO derived products.

http://www.biosos.eu/



Study site in Greece: LCLU map

All.A3
All.Ad4
All_ATALD
All_AT.A9
All_ABALD
All_AS.A9
Al2.A2
Al2.A3D1E1
Al2.A3D1E2
Al2.A3D2E1
Al2.A3D2E2
Al2.A4 D1 E1
Al2.A4 D1 E2
Al2.A4 D2 E1
Al2.A4 D2 E2
Al2.A6

A24 A2
A24.A4 D1 E1
A24.A4 D1 E2
A24.A4 D2 E1
A24 A4 D2 E2
A24 A6
B16.A3_AB
B16.A6.B2
B27.A1.B1.C2.D2_B6
B27.A1.B2.C2.D2_B6

www.bi0so0s.eu

BID_SOS


http://www.biosos.eu/

Veluwe, The Netherlands: LCLU map

B16.A3.A8
B27.A1
A12.A3.D2.E2
A12.A4.D1.E2
Clouds
A12.A3.D1.E1
A12.A4.D2.E2
A12.A3.D1.E2
A12.A3.D2.E1
A12.A1.D2.E2
A12.A4.D2.E1
A12.A4.D1.E1
A11.A1.A7.A9
A11.A2.A7.A9
A12.A4
A11.A1.A8.A9
B16.A6
A12.A6
B27
B15.A2
A11.A1.A7.A10
A11.A2.A7.A10
A11.A2.A8.A10
A11.A2.A8.A9
Al11.A2
A11.A1.A8.A10
Al1.A4
B15.A1
A12.A1.D2.E1
A11.A8.A10
A11.A3
A11.A8.A9

www.bi0so0s.eu

COOPERATION


http://www.biosos.eu/

A

Study site in Portugal: LCLU map BI0.505

B16.A5

B16.A2
A12.A1.D2.E2
A12.A1.D1.E2
B16.A3.A8

A12.A2

Al1.A4
A12.A1.D2.E1
A12.A6
A12.A1.D1.E1
Al11.A3

A11.A8.A9
A11.A8.A10
B27.A1.B1.C2.D2.B6
B27.A1.B2.C2.D2.B6
B27.B1.C2.D2.B6
B15.A1.A8.A12
Al11.A7.A9
B27.B2.C2.D2.B6

COOPERATION



Study Sites in India: location

= Landsat 3 ETMEs Image. Kt 2053
Location Map for Study Sites Wi
Netravali
pWildlife-Sarictuary
&
\
N \ \ INDIA
\\'¢F
S
IN2

ARABIAN
b Biligiri Rangaswamy Hills Wildlife Sanctuary
SEA & LISS4MX|}§a—Febzoo7

i Biligiri ‘.-‘;.-ﬂ Temple ‘
; Q ildlife Sanctuary \

4

[ ]| Western Ghats
[ ] Study Sites

Km
10 15 20
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Study Sites in India: LCLU map

. . . . . BI0_S0S
Invasive species identification

iy

—7% a) GeoEye, Jan. 2011 b) WorldView2, March. 2013



BIO SOS main achievements

0 EODHaM system products:

» VHR LCLU maps in FAO-LCCS taxonomy

» VHR habitats maps as GHCs and Annex 1 habitats
» Biodiversity indicators

» Change map of LCLU and habitats

= Framework to translate LCLU to habitats classes
= Open source software (python).

= Scalable to other sensors, based on the availability of expert
knowledge at different scales (e.g. UAS, WV, Landsat,
Sentinel)

d It can provide scientific support to policy makers




