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New modelling tools and different sensor resolution
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SWOT ANALYSIS
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We have to get knowledge about our landscapes patterns and processes

Where do
What do you you need to
do well? improve?

What obstacles
do you face?

What are

your goals?
OPPORTUNITIES

@) the balance

New modelling tools and sensor resolution for vegetation mapping
what actually matters?
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What actually matters?

We do not end up with available tools (year 2017 and so on) and outputs...

1] CLASSIFICATION TYPOLOGY
Land use-land cover (LULC)
Vegetation types

2] OCCURRENCE DATA
Training
Validation

3] PREDICTOR LAYERS
Environmental limiting factors
Remote sensing: satellite and LIiDAR

4] MODELLING PROCEDURE
Ensemble, sensitivity analyses
Data mining tools...

New mapping tools and different sensor resolution
for vegetation mapping: what actually matters?
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1] CLASSIFICATION TYPOLOGY
Land use-land cover (LULC)
Vegetation types
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INSTITUTO DE HIDRAULICA ANBIENTAL
VRIVERLOAD DE CAnTAREA

Traditionally: visual interpretation and digitalization

B . CORINE Land Cover

SIOSE: S]Stema de Sistema de Informacién de Ocupacion del Suelo en Espafia
Informacion sobre Ocupacion
del Suelo de Espana (CNIG)

CLC (CORINE): CoORdination

of INformation of the
Environment (EEA)

Land use-land cover typologies

Vectorial format

‘Homogeneous’ land cover
patches

Restricted or null temporal
resolution




IH Cantabna 1] CLASSIFICATION SYSTEM

J“A LICA ANBIENTAL

FORESTRY MAP OF SPAIN

0 oo . NATURA 2000

- Arbolado disperso

B Ceswbosdc | HABITATS DIRECTIVE ANNEX |

] Cultivos

() Aadtificial
[:l Agua

s \ YPED'OWLYHMINO

MAPA FORESTAL DE ESPANA

Elaboracion: Banco de Datos de la Biodiversidad
Mayo 2010




1] CLASSIFICATION SYSTEM

Expert-based methods: visual interpretation and fieldwork

EUNIS (level 1): Heathland, scrub and tundra
EUNIS (level 2): Temperate shrub heathland
EUNIS (level 3): Dry heaths

EUNIS (level 4): Sub-Atlantic [Calluna] - [Genista] heaths F4.22

HABITATS DIRECTIVE ANNEX I: 4030-EU dry heathlands

K\

£ % European Environment Agency ;/ _)

Topics Countries Data and maps Indicators Publications

SUNENCFINEN Species Habitat types Sites Global queries References About EUNIS

Welcome to EUNIS, the European Nature Information

Find species, habitat types and protected sites across Europe

Species

Information about specias In
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NATURA 200

Management plan

1. Spatial
distribution
2. Conservation
Status
3. Management
Plan-Local actions

-3

CASE STUDY

Mapping broad-scale vegetation patterns in

complex mountainous territories

Habitat maps using modelling techniques in SCI=>SAC
of Natura 2000 Network in Cantabria (NW Spaln)

Espana

Pt

26% of Cantabria. 25 habltats
/\7 e
\

3:, & LIC Sierra del Escudo -
de Cabuérniga LIC Montafa
Oriental

LIC Sierra
del Escudo

LIC Valles Altos de Nansa
y Saja y Alto Campoo

Alvarez-Martinez et al, 2017
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Deceringid EUNIS typologies in Cantabria
ESCrpcion

Littoral sediment

Seagrass beds on littoral sediments

Surface standing waters

Permanent non-tidal, fast, turbulent watercourses

Hyperoceanic low-altitude blanket bogs, typically with dominant [Trichophorum]
Perennial calcareous grassland and basic steppes

Middle European [Brachypodium] semidry grasslands

Closed non-Mediterranean dry acid and neutral grassland

Sub-aAtlantic [Mardus]-[Galium] grasslands

Memoral [Agrostis]-[Festuca] grasslands

—

L= R N e T

>100 EUNIS 3-5 level habitat types

=]

Permanent mesotrophic pastures and aftermath-grazed meadows

Unbroken pastures

Ryegrass pastures

Atlantic [Cynosurus]-[Centaurea] pastures

Low and medium altitude hay meadows

Atlantic hay meadows

Sub-atlantic lowland hay meadows

Sub-aAtlantic [Ptendium aguilinum] fields
Evergreen alpine and subalpine heath and scrub
Mountain [Juniperus nana) scrub

Atlantic poor soil thickets

[Corylus] thickets

Atlantic and sub-Atlantic hazel thickets
Piormnales

Morthwestern Iberian [Genista florida] fields
Dry heaths

Atlantic [Enca]-[Ulex] heaths
Cantabro-Pyrenean [Ernica vagans]-[E. cinerea] heaths
Hedgehog-heaths

Pyreneo-Cantabrian cushion-heaths

Hedaerows

Broadleaved deciduous Woodland

Rivernine [Fraxinus] - [Alnus] woodland, wet at high but not at low water

Pyreneo-Cantabrian alder galleries

[Fagus] woodland

Atlantic acidophilous [Fagus] forests

Pyreneo-Cantabrian acidophilous beech forests
Western Cantabrian acidophilous beech forests
Pyreneo-Cantabrian neutrophile [Fagus] forests




1] CLASSIFICATION SYSTEM

Sub-humid oro-Cantabrian beech forests
Morth-western Therian xerophile beech woods
Thermophilous deciduous woodland

[Quercus pyrenaica) forests

Cantabrian [Quercus pyrenaica] forests
[Castanea sativa] woodland
Cantabnan acidophilous oak forests

Eastern Cantabrian acdophilous oak forests
Western Cantabnan acidophilous oak forests

Oro-Cantabrian acidophilous oak forests
[Betula] woodland not on marshy terrain
Cantabrian [Betula celtiberica] woodlands

Meso- and eutrophic oak, hornbeam, ash, sycamore, lime, elm and related woodland;
[Quercus] - [Fraxinus] - [Carpinus betulus] woodland on eutrophic and mesotrophic soils
Pyreneo-Cantabrian [Quercus] - [Fraxinus] forests

Ravine and slope woodland

[Populus] plantations

Other broadleaved deciduous plantations

Mediterranean evergreen Quercus woodland

[Quercus ilex] woodland

Meso-Mediterranean [Quercus ilex] forests

Morthwestern Iberian holm-oak forests

Oro-Cantabrian encinares

[Tlex aquifolium] woods

[Eucalyptus] plantations

Mative pine plantations

Exotic pine plantations

Other exotic conifer plantations

Mixed forestry plantations (plantaciones mixtas de con Fferas v caducifolios)

Lines of trees, small anthropogenic woodlands, recently felled woodland, early-stage
woodland and coppice

Calcareous and ultra-basic screes of warm exposures

Canchales calc Hreos m || viles orocant Hbricos

Iberian calciphile fern screes

Tyrrheno-Adnatic eumediterranean calcicolous chasmophyte communities

Regularly or recently cultivated agricultural, horticultural and domestic habitats
Arable land and market gardens

Cultivated areas of gardens and parks

Comunidades alactonas de Cortaderia, Bacchans, Buddleja, Phyllostachis, Reynoutria
Constructed, industrial and other artificial habitats

Helechales

Manofruticedas cespitosas con G. pyrenaicum v H. sedenense
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2] OCCURRENCE DATA
Training
Validation
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Points of occurrence data obtained from many
sources with different uncertainty:
, SIOSE, MFE25

& Puntos de entrenamiento
con nivel de precision y
exactitud medio-bajo

2650 [
u Altitud (m)

0




~— S "

* |Hcantabria " 2] OCURRENCE DATA

INSTITUTO OF MIDRAULICA ANBIENTAL
VRIVERLOAD DE CAnTabeis

Points of occurrence data obtained from many
sources with different uncertainty:
Previous detailed maps of protected areas

e

;
N 7~ Puntos de entrenamiento
con nivel de precision y

exactitud medio-alto

2650 [
u Altitud (m)
0




Vectorial LULC databases simplify complex landscapes mosaics by creating “homogeneous”

Landscapes patches inclufding different communities and environmental gradients...




There is a need for defining detailed (EUNIS, MAES...) typologies for large territories in order to

accomplish landscape complexity, temporal variability and locally-tailored management practices
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Points of occurrence data obtained from many
sources with different uncertainty:
Field campaigns (botanists)
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2] OCURRENCE DATA

“Tablet System”. H2020 Working Group of Turkey

|

Reliable data for training models and conservation status indicators
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| INSTITUTO OF HIDRAULICA ANSI
VRIVERLOAD DI CanTanuin
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Geographical and environmental representativity
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INSTITUTO OF MIDRAULICA ANBIENTAL
WIVERLOAD DE CATAMIA

Puntos de entrenamiento
con nivel de precision y
exactitud alto

Altitud (m)
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INSTITUTO OF MIDRAULICA AMBIENTAL
WIVERLOA TAMELA

2016-2018
25000 puntos MAR CANTABRICO
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Jose A. Prieto
Borja Jiménez-Alfaro

N (U. de Oviedo) Calidad alta
Fermin del Ejido
A (U. de Leodn)
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3] PREDICTOR LAYERS
Environmental limiting factors
Remote sensing: satellite and LIiDAR
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3] PREDICTOR LAYERS

Remote Sensing (RS)

Satellite imagery:

Landsat 5TM and 80LI 30m
Sentinel 2 A and B, 10-20m
DEIMOS-2, 4m

LiDAR derived data, 5-30m

ENV. LIMITING FACTORS
topography, climate, soil
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SATELLITE IMAGERY
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. 0y wor (N ¢ B, i AR ey ik~ & ! 2 T TG Y
EarthExplorer Fage Exprres in 15004 C

BTSN oata sets !
Bt b ) Search Criteria Summary (Show) Clear Criteria

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

“_‘___m B ,_ ParRow  Fealwe

E L G - ,,‘ Pragefned 465
| Degraait Sl Oeoma
1 Lat 43° 11" 24" N, Lon 004° 26' 15" W /R
Resuft Opbions

Search from

Search months (&

Can training data counteract topographic

effects in supervised image classification? A
2015-2018, MVC sensitivity analysis in the Cantabrian
Mountains (Spain)

J.M. Alvarez-Martinez &% A. Silio-Calzada & |. Barquin

“H{" E 66 Download citation https://doi.org/10.1080/01431161.2018,1489163 s
FUNDAOION

The up o date Googiv map s sat |
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INSTITUTO OF MIDRAULICA ANBIENTAL
WIVERLOAD DE CANTAMIA

A DATA MINING method or modelling algorithm for habitat mapping relates
occurrence data and the process-based environmental and RS predictors

OCCURRENCE r Package *sdm’ SPATIAL

DATA o WU PREDICTIONS

Venson 10.23

Date X16-10-15
Author Habak Nami, Miguel B Armpo
Maintniner Bubak Nams <ralef bégmatl coeo
Depends methods, sp &= 1.0.13)
Imports raster
Suagests radal o= (L8.12), krutr, shumy BS, shiny, dsmo
Descripion Anextenahic R famework for dowelopeng species distnbation
civicdal and communty-based spproaches, penerae emsemblies of
whaale e mode s, and predict speces pokential distnbutioss in

License GPL (3= 1)

URL dttp//blopolafornatics. org
Vigoette Bailder knur

Repasitory CRAN
Repasitory/R-Forge/Project sd
Repository/R-Forge/Revision 5
Repasitory/R-Forge/ Date Time

Date! Publication 2016-10-17 O
NeedsCompilation o

R topics documented:

34
= data frame
hox

PREDICTORS cubeion

MaxEnt: SWD format, Tunning parameters, Phillips et al (2006)
SDM: Multiple algorithms, Bootstraping, Naimi and Aradjo (2016)
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4] MODELLING RESULTS

E 1:50 000
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INSTITUTO OF MIDRAULICA AMBIENTAL
VRINERLOAD DI CanTanuia

llex and
50 Taxus
the Shrublayer
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4] MODELLING RESULTS

Automatic and objective: depends on the models




{ IHcantabria 2 4] RESULTS VALIDATION
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CONFUSION MATRIX
Cross-validation of local AOO (concurrence) maps with independent TESTING data

Testing points (obtained from expert fisldwork)

Lifeform  Prodfied ...0 aae0 a0 TI0 Sl&0  SIT0 610 610+ g0 5130 SN0 S0 3130 910 SIS0 Sls)  SIED® 8030 S140 S0 240 930 90 8380 N ;;:; C““::‘“

ETET [ 1 I ] 5% 1%

4060 1 ) 1% 5%

Shrblasds ynag w4 a1
5120 14 1= Ti% 12%

[T T 13 6% 4%

£170 1 z e e

Pastorus 210 4 4 2 & 1% 5%
230 * n EY) % 13%

g510 % e T 1%

350 1 3 1 7 1% 5%

Fock 2210 1 15 1= 3% 1%
teops 220 E] 4% 6%
4230 1 0% 05

cH % 9%

1 475 3%

8 41% 5%
5 e 100%

£ 7% 3%
: [t 100%

1 100% 5

a [ [

z 100% 5

EE % 19%
1 [ 100%

) 3 . 550
T4%: B3 63% B2 EI% 33%  TOW 6e%  T0%  28%  Tl% &4t 18% 9% 4T TI% 0% TEW 0% S0W  OW 0% R 0% 32

Ornission 6% 17% 3% 18% 17% T 5% 4% L] Mw 28% e B2% 4l% J3a  18% 100 4% 0% i 0% 0% 17% 1

INDEPENDENT FIELD
CHECKED DATA

67.59% of overall accuracy
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Paisaje homogéneo: bosquo(

What actually matters?

Landsat 8 OLI (30 m)

Spectral uncertainty and unmixing
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3] PREDICTOR LAYERS
Environmental limiting factors
Remote sensing: satellite and LIiDAR
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INSTITUTO OF MIDRAULICA AMBIENTAL
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& Sentinel Data Access Ov: X ¥ Copernicus Data Hub x [3 https://cophub.copernic. X
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175_033
false_color_752
Reflect BOA
Roads detail

LANDSAT 8 OLI IMAGERY




* IHcantabria

SENTINEL 2A IMAGERY

INSTITUTO DE HIDRAULICA AMBIENTAL
VRIVERLOAD DE CanTanuia

Higher sun elevation and minimum cloud cover from ESA

Sentinel_2A_1282
ReflecBOA_topo
Roads detail




SENTINEL 2A IMAGERY

Comparison of Landsat 7 and 8 bands with Sentinel-2
1001

N\

[ Sentinel-2 Msi

[2

a Landsat 8

o B ou s { NN I
mog (o EE e |

S— ——] {

Atmospheric Transmission (%)

400 900 1400 1900 2400 10000 11000 12000 13000

Wavelength (nm)
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VHR DEIMOS-2 IMAGERY
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Study area: Sierra del Escudo (Natura2000)

|P———l

o
L J
- lC:tgn del Escedo Tt
LIC Liébana I Orlental

LIC Slorra

LIC Valles Altos de Nansa
¥ 5a)a y Alte Campoo

Dligotrephic waters
M Eurcpean dry heaths
Lowland hay meado
* Blanket bogs
Transition mires and quaking bogs
Undefined bog habitat type
I Atlantic acidophilous beech forests with llex and Tax

I 7 Alluvial forests with Alnus glutinesa and Fraxinus excelsior

I Forests of Quercus pyrenaica y rebledales de Quercus robur
M Forests of castanea sativa
I Other shrub habitat types (not Annex [}

Bl Other forest habita types (not Annex 1)

g UC
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4] MODELLING RESULTS

Landsat 8 MVC

High
suitability

Low
suitability
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MODELLING RESULTS

Landsat8 x2

High
suitability

Low
suitability
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MODELLING RESULTS

Sentinel2 x2

High
suitability

Low
suitability
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MODELLING RESULTS

Deimos2 x2

High
suitability

Low
suitability
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MODELLING RESULTS

Sentinel2 x2

+LiDAR +MDT

High
suitability

Low
suitability
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Landsat x 1 (MVC) Landsat x 2 Sentinel x 2 Deimos x 2

M M+L M+L+E M M+L M+L+E M M+L M+L+E M M+L M+L+E

7130 73 0622 0615 0617 0556 0562 0.591 0.689 0.687 0.659  0.638 0.644 0.608

7140 109 0519 0522 0544 0540 0543 0564 0592 0.604 0.59  0.579 0.571 0.590

7150 1 0203 0.231 0493 0313 0306 0.536 0.350 0.381 0599 0796 0.760 0.834

71XX 113 0514 0515 0546 0.629 0.621 0597 20593 080 _0coc 0526 0511 0.536
Bogs>0.1ha 296  0.541 0.541 0563 0577 0.576 0.583 0.574 0.567 0.575

HABITAT

Landsat x 1 (MVC) Landsat x 2 Sentinel x 2 Deimos x 2
M M+L M+L+E M M+L M+L+E M+L M+L+E M M+L M+L+E

HABITAT N

4030 11561 0310 0310 0219 0.340 0.336 0.207 O. 0.228 0.166 0.339 0.335 0.214
6510 541 0217 0.18 0.163 0.126 0.111 0.105 O. 0.075 0.072 0.237 0.198 0.171
9120 1408  0.093 0.034 0.035 0.064 0.035 0.030 O. 0.044 0033 0.153 0.053 0.039
9190 395 0136 0.065 0.019 0.100 0.056 0.016 O. 0.029 0010 0.143 0.067 0.014
9230 6198  0.088 0.041 0.024 0.069 0.038 0.020 O. 0.027 0.016 0.116 0.042 0.023
9260 314 0044 0.020 0.007 0.059 0.029 0.008 O. 0.016 0.007 0.166 0.033 0.007
90X0 7101  0.186 0.161 0.106 0.165 0.146 0.086 O. 0.092 0.059 0.185 0.156 0.094
80XX 2763 0130 0.085 0.060 0.121 0.076 0.049 004500 0.192 0.081 0.059
Other habitats 30281  0.202 0.178 0.124 0.201 0.182 0.111 0.229 0.188 0.119

Acid fens Validation at 2000 meters




MODELLING RESULTS

Locally monitored acid fens
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MODELLING RESULTS

Landsat8 x2

High
suitability

Low

suitability
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MODELLING RESULTS

Sentinel2 x2

High
suitability

Low

suitability
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MODELLING RESULTS

Sentinel2 x2

Deimos2 x2
+LiDAR +MDT

High
suitability

Low

suitability
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HABITAT N Landsat x 1 (MVC) Landsat x 2 Sentinel x 2 Deimos x 2 All x 2
M ML MiWE M ML MHE M ML MHL4E M ML M+L+E M ML M+L+E
7130 73 0622 0615 0617 0556 0562 0591 0.689 0.687 0.659 0.638 0.644 0.608 0.702 0.699 0.667
7140 109 0519 0522 0544 0540 0543 0564 0592 0604 059 0579 0571 0590 0.637 0.647 0.645
7150 1 0203 0231 0493 0313 0306 0536 0350 0381 0599 079 0.760 0.834  0.380 0.399 0.527
71XX 113 0514 0515 0.546  0.629 0.621 0.597 eg@S93um0i502m@595, 0.526 0511 0.536 @Q&42_0adl 0 ad
Bogs>0.1ha 296 0541 0.541 0.563 0.577 0576 0.583 0.574 0.567 0.575

Remote Sensing

Image Fusion

DATA FUSION

TECHNIQUES

Theuso:caarse frigs Sparse fine Lmage Synthesized fine images

4030 11561 0.310 0.310 0.219 0.340 0.336 0.207 0.236 0.228 0.166 0.339 0.335 0.214 0.166 0.163 0.139
6510 541 0.217 0.186 0.163 0.126 0.111 0.105 0.084 0.075 0.072 0.237 0.198 0.171 0.068 0.058 0.060
9120 1408 0.093 0.034 0.035 0.064 0.035 0.030 0.103 0.044 0.033 0.153 0.053 0.039 0.046 0.028 0.023
9190 395 0.136 0.065 0.019 0.100 0.056 0.016 0.047 0.029 0.010 0.143 0.067 0.014 0.037 0.022 0.012
9230 6198 0.088 0.041 0.024 0.069 0.038 0.020 0.045 0.027 0.016 0.116 0.042 0.023 0.025 0.017 0.013
9260 314 0.044 0.020 0.007 0.059 0.029 0.008 0.039 0.016 0.007 0.166 0.033 0.007 0.016 0.010 0.007
90X0 7101 0.186 0.161 0.106 0.165 0.146 0.086 0.103 0.092 0.059 0.185 0.156 0.094 0.064 0.059 0.047
80XX 2763 0.130 0.085 0.060 0.121 0.076 0.049 asat 0.192 0.081 0.059 ANl AT aNak R ala

0.092 0.086 0.072

Validation at 2000 meters

Other habitats 30281

0.119
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What actually matters?

Many classes are similar in composition, structure and function
(high EUNIS level) and need to be reorganized before bieng modelled
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1] CLASSIFICATION TYPOLOGY
Land use-land cover (LULC)
Vegetation types
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SPECTRAL SIGNATURES

Hyperspectral
meausrements
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SPECTRAL SIGNATURES

Hébitat 4030 (0) Habitat 6510 @
Soectral library:

HABITAT TYPES

- Hébitat 4020 (A)
Hébitat 4020 (B)

— Hébitat 4030 (C)
Habitat 4030 (D)

— Hébitat 6510 (E)
« Hébitat 6510 (F)

Reflectancia relativa

1200 1400 1600 1800 2000 2200 2400
Longitud de Onda (nm)
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{ tl CA ANBIENTAL

Spectral library: PHENOLOGY

Habitat 9120 Habitat 9230
v (F. sylvatica) v v (Q. pirenaica) v

Verano Otofio Verano Otofio

- F. sylvatica (A)
2 F. sylvatica (B)

== Q. pyrenaica (C)
w= Q. pyrenaica (D)

T

Reflectancia relativa

O 1 | | | ) i | | | J
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Longitud de Onda (nm)

-3
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LICA ANBIENTAL

We reclassified EUNIS level to create homogeneous groups that can be
mapped accuratelly with the available occurrence and predictor data

EUNIS- EUNIS-3-name EUNIS-4 EUNIS-4-name XModels Name(espaiiol) DH
F2.2 Evergreen alpine and subalpine heath F2.23 Southern Palaearctic mountain dwarf yes Enebrales rastreros 4060
F3.1 Temperate thi scruk F3.12 Buxus sempervirens thickets no Matorrales de Buxus sempervirens 5110
F3.1 Temperate t F3.13 Atlantic poor soil thickets no Matorrales oligotrofos atlanticos XK
F3. Temperate t F3.14 Temperate [Cytisus scoparius] fields no Escobonales 5120
F3.1 Temperate t F3.15 Ulex europaeus thickets yes Tojales de Ulex europaeus XX
F3.1 Temperate t F3.17 Corylus thickets no Avellanedas KK
F3.2 Submediterr tt s F3.21 Montane Cytisus purgans fields yes Piornales de Cytisus oromediterraneus 5120
F3.2 Submediter tt s | F3.22 Southwestern sub-mediterranean deciduous no Matorrales eldtrofos de rosas y endrinos KX
F3.2 Submediter - us thickets F3.2X Cantabrian montane piornales yes Piornales de Genista polygaliphylla XX
F3.2 Submediterranean deciduous thickets F3.2Y Orocantabrian subalpine piornales yes Piornales de Genista obtusiramea XX
F4.1 Wet heaths g Southern wet heaths yes Brezales humedos con Erica ciliaris/tetralix 4020
F4.2 Dry heaths Submontane [Vacdnium] - [Calluna] heaths yes Callunares secos 4030
F4.2 Dry heaths Atlantic [Ulex galli] heaths yes Brezales-tojales con Ulex galli 4020
F4.2 Dry heaths Ibero-Atlantic [Erica aragonensis] heaths yes Brezales de Erica aragonensis 4030
F4.2 D = Atlantic [Erica cinerea-umbellata] heaths no Brezales de Erica cinerea KK
F5.1 Juniper matorral yes Sabinares 5210
F5.1 [Laurus nobilis] matorral no Lauredales atlanticos 5230
F5.2 Cantabrian high maquis yes Madrofiales con aladierno KK
F7.4 Cantabrian [Genista] cushion-heaths yes Aulagares de Genista hispanica 4090
F7.4 [Astragalus sempervirens] hedgehog-heaths no Aulagares con Astragalus sempervirens KK
F9.1 Cantabrian willow scrub yes Saucedas de Salix cantabrica XX
F9.2 Grey willow carrs no Saucedas arbustivas XX
G1.1 Cantabro-Atlantic Salix alba forests yes Bosqgues atlanticos de Salix alba 91E0
G1.1 G1.1Y Submediterranean Cantabrian Salix-Populus yes Bosques submediterranecs de Salix y 92A0
G1.2 Mixed riparian fl G1.21 Riverine [Fraxinus] - [Alnus] woodland, wet at  yes Alisedas 91E0
G1.2 G1.21 Riverine [Fraxinus] - [Alnus] woodland, wet at  yes Fresnedas con arce 91E0
Gl.6 G1l.62 Atlantic acidophilous [Fagus] forests yes Hayedos cligdtrofos 9120
Gl.6 G1l.64 Pyreneo-Cantabrian neutrophile [Fagus] forests yes Hayedos eutrofos 9150
G1.7 nd G1.77 Afro-Iberian thermophilous oak forests yes Quejigares 9240
G1.7 nd GL.7B [Quercus pyrenaica] woodland yes Rebollares cligétrofos 9230
G1.7 nd G1.7D [Castanea sativa) woodland yes Castafiedas 5260
G1.8 G1.8X Cantabrian acidophilous oak forests yes Bosques oligotrofos de carbayo y abedul WK
G1.8 Orocantabrian acidophilous oak forests yes Bosqgues oligotrofos de roble albar y abedul

>>> EUNIS clases to less than 50
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What actually matters?

Habitat 4020 (A)
Habitat 4020 (B)
- Habitat 4030 (C)
Habitat 4030 (D)

— Habitat 6510 (E)
= Habitat 6510 (F)

Reflectancia relativa

800 1000 1200 1400 1600 1800 2000 2200 2400
Longitud de Onda (nm)

4] MODELLING PROCEDURE
g Ensemble, sensitivity analyses
B Data mining tolos
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Deep learning

64 x 2500
sub |mages(11 pixels)

Climate
Satellite
LIDAR

Data augmentation
with balancing

—

Deep neural network

Predictor: 64 bands

Predictand: ~2500 samples of 15 EUNIS habitats T€‘ nsor \/ [ _ B
g
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Deep learning is a class of machine learning algorithms that use a cascade of multiple
“H‘I" E layers of nonlinear processing units for feature extraction and transformation to learn
LT about the feature to represent by using supervised or unsupervised appraches
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DEEP LEARNING RESULTS

Random Forest - randomForest_confusion_1x1

D1.21 ( ; 0.11 0.032
E1.263 : 0.11 0.19
E1.712

E2.11

E2.2

E2.21

F4.2 : : 3 : 064 044 0.097

F4.23

F7.4451

Gl : : 0.02

G1.2142 : 0.5 0.061

Gl1.62 0.12 0.86 0.25 0.02

G1.662 ) 0.034 062 0.041

G1.7B2 0.12 0.069 0.12 -

G2.12

G1.2142
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DEEP LEARNING RESULTS

Deep learning CNN - confusion_11x11_acc_1-2

D1.21 : 0
E1.263
AP 0.0092 0.062
E2.11 : | 0.095 0.056
>iva 0.018 K ) 0.22
[>3vael 0.0092 0.67 0 0.091

F4.2 0.11 0.062 0 - 0.091

F4.23 [EONoIk: 0 0.094 0.45

F7.4451 [ReNeleiepi 0.19 0.095 0.056 0.12 0.18

Gl

G1.2142

G1.62

G1.662

G1.7B2

G2.12

G1.2142
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DEEP LEARNING RESULTS

relevant elements

What aCtually matterS? false negatives true negatives

Best results correspond to
Deep learning -11x11

true positives false positives
" Overall accuracy scores
comparable to RandomForest or Maxent,
minimum hit rates are much higer
when using Deep learning

4" Processing chain is promising when using an
' : Qe c selected elements
optimal classification system: i S G
3 selected CI:‘Y1S'.11‘.;
1] Update characterization of habitats types by S O A
complete spectral library of habitat types; the condttiog: KlenReg o5 ok

having the condition.

2] refining the EUNIS list and complete the
reference database across both:

- environmental and

- geographic dimensions

Sensitivity= Specificity =
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ARTIFICIAL INTELLIGENCE

Deep learning spatial outputs (Grafcan)
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Deep learning with multispectral imagery and limiting factors

Promising... but what more actually matters??
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ADAPTIVE MAPPING

Step 2 l

Remote sensing data:
i) multispectral imagery (Landsat 8)
i) LIDAR data (vegetation height)

Environmental limiting factors:
topography and climate

Moving from potential distributions (range)
to current occupied areas based on earth
observation of spatial patterns of vegetation

.
>

Step 3

.
Step 1
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Vegetation map
Step 4

Representativeness ul'wn'irmmwulul and geographical
variability across the study area

Community-level modelling:

“assemble first, predict later”
Spatial distribution: range and occupied area

The models determine
different areas of
occupancy for the

g8 8- O- B 0= O-

depending upon biotic
and abiotic factors

v

community-level entities

A

Step 6

Aditional variables for

habitat mapping

Use of soil properties
Hyperespectral remote sensing data
Vegetation phenology, etc.

!

Maps validation across

environmental gradients

Independent fieldwork data to
validate overall accuracy and
OMmMIsion-commission erros

Step 5

Co-ocurrence modelling + uncertainty

A continuous improvement through sensitivity

analyses involving data and methods
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