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REMOTE SENSING APPLIED TO
THE MANAGEMENT OF THE
NATURAL ENVIRONMENT

SERVICIOS > GESTION Y PLANIFICACION AMBIENTAL > Teledeteccion

At IHCantabria we apply space remote sensing and
modelization techniques for the evaluation of
environmental patterns and processes in terrestrial
and aquatic environments. The data from the
images and numerical models provide data at
different temporary space scales, very useful for
the design of management and conservation
strategies in a changing world under the effects of
global change.

Remote sensing is the technology that consists of acquiring
information from the earth’s surface without coming into

nhuciral rantart with it hit meance nf cancnre Inrated nn



The research line follows the analysis of Research Interests

0 Landsca P€ landscape elements at different levels, scales
R and purposes. The interaction of vegetation

Modelli NG  with soil and water resources under different

scenarios of Global Change allows the X : A ; -
assessment of a range of ecosystem services Spatial modelling can simulate future land use and cover change using a time
ernl 'US  that extend getting simple answers to series of classified satellite imagery, environmental data and expert knowledge.

disentangle the multivariate relationships of
complex reality across landscape continuum The combination of cellular automata, Markov
chains and regression models allows simulating
landscape dynamics under different climatic and
socioeconomic  scenarios  defined under
Application of spatial modeling techniques based on environmental limiting factors stakeholder participatory processes. Results are
(topography, climate, soil) and remote sensing (satellite imagery, LiDAR, SAR, UAV) usefulto inform restoration priorities and policy.

to predict the distribution, conservation status and future trends of ecosystems.

A current challenge of biodiversity and conservation for IUCN Red list, Habitats Directive,
Common Agrarian Policy, Water Framework Directive and EU 2020Biodiversity Strategy.

Land cover and soil properties largely determine how climatic and hydrological
regimes interact and produce ecological impacts in aquatic systems.

7 SPATIAL
MODELLING

Forestry and agricultural practices affect hydrology
and water quality in order to meet EU Directives.
There is a growing support for land use and cover
change to help bridge the gap, with tree planting
and rewilding as two strategies for Blue-Green
Data with different spatial, spectral Infraestructure development. BGI can reduce the
and temporal resolutions allow delivery of human impacts (i.e. diffuse pollutant or
addressinga variety of scale processes sedimenttransport) to water bodies.

A well suited integrated
catchment management may
offer multiple benefits to
nature and society, but it still
requires the establishment of
payment for ES to local
landowners and managers.

Satellite imagery LiDAR data Landsat 8 (30m) Sentiel 2A (10m)



SIGNIFICANT PROYECTS
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IHC antabria

Improvmg he management

of ATLANTIC LANDSCAPES:

accouting for biodiversity

and ecosystem services ‘_...———I
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Towards collaborative
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landscape ¥ MEJORANDO LA
management < R DIVERSIDAD ACUATICA
D Ripa rla N ZO nes EN PICOS DE EUROPA
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Coordinating authors ;
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Land use legacy effects on river processes: implications for

integrated catchment management
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A big team -- All staff: 4 areas of knowledge

AREA :
HIDROBIOLOGIA Y
GESTION AMBIENTAL
José A. Juanes de la Peia '

ECOSISTEMAS
CONTINENTALES
José Barquin Ortiz

INFRAESTRUCTURAS
EXPERIMENTALES Y TECNOLOGICAS

Laboratorio de Hidraulica, Costas y Offshore
Alvaro Alvarez Vazquez

Laboratorio de Hidrobiologia
M Luisa Pérez Garcla

Tecnologias de la Informacion y Comunicacion
Felipe Ferndndez Pérez

ADMINISTRACION

U. Gestion de la Investigacion y Transferencia Tecnoldgica
Carlos Gutiérrez Abascal

INGENIERIA
HIDRAULICA

César Alvarez Diaz

Unidad de Gestion Econémica
Juan M. Gonzélez Ortiz

U.F. Instituto de Hidraulica Ambiental
Jesus A. Arriaga Velasco

INGENIERIA LITORAL Y
GESTION DE LA COSTA
E. Mauricio Gonzalez Rodriguez
Andrés Garcia Gomez
AREA ,
INGENIERIA HIDRAULICA
Y DE COSTAS

Raul Medina Santamaria

CLIMA MARINO Y
CAMBIO CLIMATICO
Iiiigo J. Losada Rodriguez

OCEANOGRAFIA, ESTUARIOS

Y CALIDAD DE AGUA

La observacion remota
aplicada al segu_lmlento T e
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N=15/>150

AREA
CLIMA, ENERGIA E
INFRAESTRUCTURAS MARINAS

/})/gol Losada Rodriguez

ENERGIAE
INGENIERIA
OFFSHORE

Raul Guanche Garcia

INFRAESTRUCTURAS
COSTERAS

Javier Lopez Lara
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Unique Scientific and

ICTS Technical Infrastructure

User Uptake D/DD

*H cantabfia

The main objective of IHCantabria is to become a leading international research centre
in the field of water and related domains

Copernicus

A big team
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OPErNICUS FPCUP — 2018

Framework Partnership Agreement

for Coparnicus User Uptake COPTRAIN
APLICOP
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Framework Partnership Agreement on Copernicus User Uptake

Explore the homepage to learn more about the user uptake activities of the 48 consortium partners. With current 70 running actions the EU-funded project aims at enhancing

the user uptake of Copernicus data and products. You can also find materials available for download and information how you can get involved. F P C U P 2 O ] 9

Information- & m Building user N Applications @ Innovations 0 LULUCF

Trainingevents 200 dialogue &ﬁ'ﬁ Developing and piloting U Promoting national and §§

National and multi- Building an active user downstream applications multi-national innovative

national information- & dialogue and services actions

FPCUP — 2020

Read more Read more Read more Read more

CopRIVER
Resources \l/ News =] Highlights ﬂ Consortium 000 Cop2LAND
= | J
[ -] = zll Highlights and Success % 48 entities from 23 m 5+
Stories European countries
Read more Read more Read more Read more

FPCUP — 2021

Currently designing actions.

https:/ /[www.copernicus-user-uptake.eu/
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APLICOP

-

ApliCop es un Proyecto financiado por la Comision Europea a través del

Caroline Herschel Framework Partnership Agreement. ”
El objetivo del Proyecto es establecer la red de actores del ecosistema operngcuus;

Copernicus en Espana: empresas, administracion, centros de investigacion,
etc. para fomentar la interaccion y la explotacion de datos Copernicus.
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PROJECT DEVELOPMENT IN SPAIN
USER UPTAKE

IHCantabria

<» LULUCF

ABOUT THE PROJECT DEVELOPMENTS IN SPAIN DOWNLOADS COMMUNICATION AND DISSEMINATION

wwWw.lulucf.ihcantabria.com




@ PROJECT DEVELOPMENT IN SPAIN
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en Biodiversidad ACOdemy
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FPACUP LULUCF project: LULC changes
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OPErNICUS

FPCUP

User Uptake process of CLMS data and specific
RS-based solutions for LULC change mapping

2 core group
meetings

¢ Wish list: Actual spatial
data needs for LULUCF
reporting and wish list

Data organisation

¢|HC organised data to
identify information gaps
to be submitted to the
Advisory Research Group

Ministry identified
final information

gaps
*Series of working groups
per land use category

e|nter-ministerial
participation

PROJECT DEVELOPMENT IN SPAIN
INFORMATION NEEDS, GAP ANALYSIS

Copernicus HRL 2015

Satellite-based Wetland
Observation Service

¢CREAF Erumis Qoperic

" S :

HRL forest (TCD) #7.

I Forest (>20%, 1ha) Estacién

Small woody features Bigll-‘ls ica Og I’eSJ[O
Additional woody features 3:?‘(:“;{‘&

[ Linear structures of trees, hedges, bushes....
[ Patchy structure:

L cutcsn

S ite)
——

Presentation of
success stories and
potential funding of
innovative

Discussion with
Advisory Group and

approaches
ETC-UMA revi identification of PP
-U FEVIEWS efficient solutions
data gaps for g I f"
. . e*Including survey among
coupling with CLMS experts and bibliography - C ern|CUS
project reviews p EPOUP

Funding opportunities for Copernicus User

uptake: project development and
implementation in LULUCF sector and beyond
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Framework Partnership Agreement
for Copernicus User Uptake

Capitalizing research

O

HIGHLIGHTS OF THE PROCESS

COPERNICUS USER UPTAKE — SUCCESS RESULT

LULUCF needs
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Related policies
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ClUster Geoespacial de Cantabria

GOBIERNO

Sy SODERCONES

= Sociedad para el Desarrollo Regional de Cantabria 2aaaaazas

Santander, 21 Abril 2022

CONSEJERIA DE INNOVACION,
INDUSTRIA, TURISMO Y COMERCIO




(o
=
0

O
e

c

(@)
O

()}
v
ke

O

O

o

(72)

()}

(o)
&

o

—

(72
=
),

N

é¢Por qué? ¢Qué capacidades tiene Cantabria?

Dos grandes gjes:

1. Conocimiento: el grupo de socios fundadores del clister (FIHAC,
IFCA, Universidad de Cantabria, IEO, Predictia, ITD, eDronica, Complutig,
etc.) junto a responsables técnicos del Gobierno de Cantabria,
aportan, en conjunto, una larga experiencia en investigacion en multiples
campos de relevancia nacional e internacional.

2. Expertos de prestigio en Cambio Climatico a nivel internacional-

IPCC Coordinating Leading Author, 5th&6th Assessment Reports:
[figo Losada (IHCantabria-UC) y José Manuel Gutiérrez (IFCA-UC).



Un contexto favorable: marco de desarrollo

1. Programa Copernicus, Programa de Observacion de la Tierra de la Union Europea, y Sistema
Mundial de Observacién de los Océanos (GOOS), entre otros.

2. European Green Deal, el Pacto Verde Europeo: hacia un continente climaticamente neutro,
sostenible y digital.

3. PERTE Agua. 1.940 millones de euros para la gestion digital del ciclo hidrologico y lucha contra
el cambio climatico.

4. PERTE Agroalimentario. Inversion publica de unos 1.000 millones de euros hasta 2023, aungue
se preve que genere un impacto en la economia de unos 3.000 millones de euros.

5. PERTE Aeroespacial. 2.200 millones de euros para la carrera aeroespacial a nivel nacional
(agencia propia) e internacional.

RIS3 Cantabria. Plan de Especializacion Inteligente en Investigacion e Innovacion.

7. Ciencias Marinas y Astrofisica. Ministerio Ciencia e Innovacion: Mayor inversion en proyectos
de 1+D en Cantabria. IFCA, IHCantabria e IEO.

Cantabria Digital Innovation Hub. Innovacion y digitalizacion de empresas y administracion
para mejorar el tejido empresarial y la transferencia. .
OPCIMICUS
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Mision del cluster

Contribuir al cambio de modelo productivo de la Comunidad Autonoma a través de
tres vectores fundamentales:

= Fomento de la investigacion y su transferencia al sector econémico vy social.

= Mejora de la competitividad de las empresas del sector y creacion de
nuevo tejido productivo.

= Modernizacion de la Administracion y su digitalizacion.




Vision del clUster

Los desarrollos del clUster se vertebraran en un entorno colaborativo formado por
agentes de una cuadruple hélice:

= Academia

= Empresas

= Administracion publica

= (Cjudadania

Los socios del clUster pertenecen a los 4 estratos y estaran coordinados en 6rganos
de administracion, gestidon y comunicacion para cooperar, compartir y crear
sinergias en el dmbito académico empresarial y administrativo.
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Oportunidades de accion del cluster

Acciones prioritarias del clUster: SHEIEMNG  Partner asociado

de
canTaBRIA Dptos.

CONSEJERIA DE INNOVACION,

INDUSTRIA, TURISMO Y COMERCIO inVO I UCI‘Qd 0S:

1. Conservacion de la naturaleza

2. Gestion forestal y de montes, sector agrario y produccion

animal, medio hidrico continental y oceanico. . .,
e Servicio de Conservacion de la Naturaleza

3. Ordenacion del territorio y el urbanismo e Servicio de Montes
4.  Produccién y andlisis de informacién climatica, asi como su » Servicio de Cartografia y Sistemas de
transferencia a la respuesta hidrolégica y dinamica ocednica en Informacion Geografica
los dominios continental, costero y marino e Servicios de Ordenacion Territorial y de
Urbanismo

5.  Produccion y gestion de informacién geografica
e Servicios de Ayudas del Sector Agrario, de

6. FormGCién y desarrO”O de iornddas técnicqs PrOdUCCK,)n Anlmal y Agrlcultura
y Diversificacion Rural, incluyendo el CIFA

7. Desarrollo de proyectos piloto en las oportunidades de accidn e
(y otras instituciones como el CIMA*...)

~

Gestion de infraestructuras cientifico-técnicas, modelizacion matematica e inteligencia
artificial, GeolA y GIS, computacién avanzada, desarrollo de software y aplicaciones a usuario final.
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Socios

Centros de Investigacidn y transferencia

[ ] e d

-

d - IHcantabria

UNIVERSIDAD
DE CANTABRIA

INSTITUTO
ESPANOL DE
OCEANOGRAFIA

FUNDACION

F (A

Instituto de Fisica de Cantahria

Administracién publica

GOBIERNO
de
CANTABRIA

* Servicio de Conservacion de la Naturaleza

* Servicio de Montes

* Servicio de Cartografia y Sistemas de Informacion Geografica
* Servicios de Ordenacion Territorial y de Urbanismo
 Servicios de Ayudas del Sector Agrario, Produccidon Animal y Agricultura y Diversificacion Rural

S
CENTRO DE
INVESTIGACION Y
FORMACION
AGRARIAS

CIMA

CENTRO DE INVESTIGACION
DEL MEDIO AMBIENTE
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Empresas de base tecnolégica

@ita @ predictia

medisambiente

Tecnologia para EMPRESA DE BASE TECNOLOG}CA
vehiculos no tripulados DE LA UNIVERSIDAD DE ALCALA

Colectivos sociales y corporativos

it

eDrdnica L‘ COMPLUTIG

Colegio Oficial
Ingenieros de
B Telecomunicacion

llustre Colegio Oficial de Ingenieros Cantabria
Técnicos Forestales y Graduados en
Ingenieria Forestal y del Medio Natural

* " Colegio de Ingenieros de
~~ Caminos, Canales y Puertos
Cantabria




¢ Qué es? Motivacion

El término Geoespacial tiene traduccion directa al inglés con
“Geospatial”, que engloba el conjunto de tecnologias que son el objetivo del
cluster: teledeteccion, GIS, Inteligencia Artificial Aplicada (GeoAl), etc. y sus
objetivos preferentes dirigidos al analisis y planificacion de patrones,
procesos, funciones y servicios relacionados con el medio ambiente de
Cantabria, Espanay Europa.

Unir fuerzas, compartir experiencias, crear sinergias y representar
a Cantabria de forma armonizada en ambitos nacionales
e internacionales relacionados con el analisis geoespacial
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Complex ecosystems
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Level 5 Sany o de los ecosistemas  BIODVERTOAD pitsiiee. - st

Biotopes 3 & - SEGUIMIENTOBteDATH
(T o R . . '
NP Mapping broad-scale vegetation patterns (EUNIS)

Level 3 Fongtagnd . . .. .
Habitat Complex In Complex mountainous territories across time
Level 2
Broad Habitat Types

(¥p)3
-}
O
A
O

- Q
)

Habitat maps using RS based modelling techniques in Natura
2000 Network in Cantabria (NW Spain)

Level 1

Qviranmon \laring

]
1
2
3
4
5 D1.21 385
&
7
a8
9

—

EUNIS M Descripcion

A2 103 Littoral sediment
AZ.61 37 Seagrass beds on littoral sediments

C1 271 Surface standing waters

cz2.2 169 Permanent non-tidal, fast, turbulent waterce
Hyperoceanic low-altitude blanket bogs, typ
E1.2 62 Perennial calcareous grassland and basic ste
E1.263 227 Middle European [Brachypodium] semidry g

E1.7 41 Closed non-Mediterranean dry acid and neul N T U R 2 0 0 0
E1.712 95 Sub-Atlantic [Nardus]-[Galium] grasslands
Memoral [Agrostis]-[Festuca] grasslands

]

& LIC Sierra del Escudo

de Cabuérniga LIC Montafa E

-
=)
m
=
~
[ 2%)
i
—
[
i

iz Oriental

11  E2.1 2:}13 Permanent mesotrophic pastures and aftermath-grazed meadow LIC Liébana

12 E2.11 436 Unbroken pastures : 2
13 E2.111 612 Ryegrass pastures . . & e B

14 EZ.112 171 Atlantic [Cynosurus]-[Centaurea] pastures M a pp | ng ha bltat LIC Sierra L

15 E2.2 328 Low and medium altitude hay meadows 7,

del Escudo

16 E2.21 125 Atlantic hay meadows

17 E2.22 595 Sub-atlantic lowland hay meadows (a nd Spcs) types
18 E5.31 40  Sub-atlantic [Pteridium aquilinum] fields
19 F2.2 52 Ewergreen alpine and subalpine heath and scrub

20 F2.231 73 Mountain [Juniperus nana] scrub :
21  F3.13 31 Atlantic poor soil thickets Annex I HabDlr
22  F3.17 125 [Corylus] thickets

23 F3.171 40 Atlantic and sub-Atlantic hazel thickets

24 F3.25 37 Piomales g

25 F3.252 136 MNorthwestern Iberian [Genista florida] fields 1' Spatlal »

26 F4.2 978 Dry heaths 9 9 o

27 F4.23 120 Atlantic [Erical-[Ulex] heaths distribution LIC Valles Altos de Nansa

28 F4.237 190 Cantabro-Pyrenean [Erica vagans]-[E. cinerea] neatns
29 F/.4 138 Hedgehog-heaths

> 2

y Saja y Alto Campoo

30 F?.4I451 834 Pyreneo-Cantabrian cushion-heaths 2. Conse rvat|0n

kb FA 46 Hedgerows

32 Gl 40 PBroadleaved deciduous Woodland Status 0 10 20 km
33 GL1.21 252 Riverine [Fraxinus] - [Alnus] woodland, wet atlai oo o ae cere rroees

34 G1.2214 130 Pyreneo-Cantabrian alder galleries

3. Management
35 Gl.6 [Fagus] woodland .
36 Gl1.52 353 Atlantic acidephilous [Fagus] forests Pla n'LocaI aCtlonS BRITISH
37 G1.624 65 -Cantabnri idophil beech forest: S , - -
Sl s prrenes Cantcbran sadophious beechforet I TSN Methods in Ecology and Evolution [ sise

39 Gl.64 247 Pyreneo-Cantabrian neutrophile [Fagus] forests SOCIETY
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List of Spanish Habitat types



https://www.miteco.gob.es/es/biodiversidad/servicios/banco-datos-naturaleza/informacion-disponible/BDN_listas_patron.aspx
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s " = DISTHIRUCTON
Reference list of habitats -
EUNIS N Descripcidn

- SEGUIMIENTOBt6 DA
AZ 103 Littoral sediment

AZ.61 37 Seagrass beds on littoral sediments
C1 271 Surface standing waters

c2.2 169 Permanent non-tidal, fast, turbulent watercourses

Hyperoceanic low-altitude blanket bogs, typically with dominant [Trichophorum]
E1.2 62 Perennial calcareous grassland and basic steppes

E1.263 227 Middle European [Brachypodium] semidry grasslands

E1.7 41 Closed non-Mediterranean dry acid and neutral grassland

E1.712 95 Sub-atlantic [Nardus]-[Galium] grasslands

Memoral [Agrostis]-[Festuca] grasslands

w:
QO
s
At
O
: Q
O.
I

EUNIS habitat classification —
European Environment Agency

Lol B R el T
=
(=
ed
=
L
=]
Ln

[ure
=
m
=
]
-3
(=]
[y
[
(=9

Permanent mesotrophic pastures and aftermath-grazed meadows

12 E2.11 436 Unbroken pastures

13 E2.111 612 Ryegrass pastures

14 E2.112 171 Atlantic [Cynosurus]-[Centaurea] pastures

15 E2.2 328 Low and medium altitude hay meadows

16 E2.21 125 Atlantic hay meadows

17 E2.22 595 Sub-Atlantic lowland hay meadows

18 E&5.31 40  Sub-Atlantic [Ptendium aguilinem] fields

19 F2.2 52 Ewvergreen alpine and subalpine heath and scrub
20 F2.231 73 Mountain [Jumperus nana) scrub

21  F3.13 31 Atlantic poor soil thickets

22  F3.17 125 [Corylus] thickets

23 F3.171 40 Atlantic and sub-Atlantic hazel thickets

24 F3.25 37 Piomales

25 F3.252 136 MNorthwestern Iberian [Genista florida] fields

26 F4.2 978 Dry heaths

27 F4.23 120 Atlantic [Encal-[Ulex] heaths

28 F4.237 190 Cantabro-Pyrenean [Erica vagans]-[E. cinerea] heaths
29  F7.4 138 Hedgehog-heaths

30 F7.4451 834 Pyreneo-Cantabrian cushion-heaths

31 FA 46 Hedgerows

32 Gl 40 Broadleaved deciduous Woodland

33 G1.21 252 PRivenne [Fraxanus] - [Alnus] woodland, wet at high but not at low water

34 2 130 Pyreneo-Cantabrian alder galleries
35 Gl.e 1?‘ [Fagus] woodland

36 Gl.62 353 Atlantic acidophilous [Fagus] forests

37 G1.624 65 Pyreneo-Cantabrian acidophilous beech forests
38 G1.825 179 Western Cantabrian acidophilous beech forests
39 Gl.64 247 Pyreneo-Cantabrian neutrophile [Fagus] forests



https://www.miteco.gob.es/es/biodiversidad/servicios/banco-datos-naturaleza/informacion-disponible/BDN_listas_patron.aspx
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G1.643 231 Sub-humid oro-Cantabrian beech forests

i
S
O
c
|
(O]
Q:
(54

G1.662 55 North-wes_l:em [her_ian xerophile beech woods D]fferent EUNIS
G1.7 fﬂSa Thermophilous deciduous woodland Ievel When
G1.7B g [Quercus pyrenaica) forests

collecting data

G1.7B2 370 Cantabran [Quercus pyrenaica] forests
51.7D 48 [Castanea sativa] woodland
51.862 50& Cantabnan acidophilous oak forests

Gl'fﬁz 77 Eastern Cantabrian acdophilous oal forests
G1.28E-2 33 Western Cantabrian acidophilous oak forests
Gl::EZ 38 Oro-Cantabrian acidophilous oak forests

=1.91 24 [Betula)l woodland not on marshy terrain
51 Cantabrian [Betula celtiberica] woodlands

G1.A 33 Meso- and eutrophic cak, hornbeam, ash, sycamaore, lime, elm and related woodland;
Gl.a1 31 [Quen:us] - [Fraxinus] - [Carplnus betulus] woodland on eutrophic and mesotrophic sculs

e [ S ST T S —— e - 1rC

MIXEa TOFESry plantauons (plantaciones mixias ae con Hferas v caducifolios)
Lines of trees, small anthropogenic woodlands, recently felled woodland, early-stage
woodland and coppice
H2.6 102 Calcareous and ultra-basic screes of warm exposures
H2.641 116 Canchales calc Hreos m || viles orocant Hbricos
HZ2.65 34 Iberian calciphile fern screes
H3.21 15% Tyrrheno-Adnatic eumediterranean calcicolous chasmophyte communities

EUN'S level 3_4 1 416 Regularly or recently cultivated agricultural, horticultural and domestic habitats
I1 101 Arable land and market gardens
1z 67 Cultrvated areas of gardens and parks
15.8 66 Comunidades aldctonas de Cortaderia, Bacchans, Buddleja, Phyllostachis, Reynoutria
] 132 Constructed, industnal and other artificial habitats

x1 115 Helechales
w2 31 Manofruticedas cespitosas con G. pyrenaicum v H. sedenense
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MAR CANTABRICO

Puntos de entrenamiento:

[ R PP P S T VRS J poe

Articles

Can training data counteract topographic
effects in supervised image classification? A
sensitivity analysis in the Cantabrian
Mountains (Spain)

" J.M. Alvarez-Martinez %, A. Silio-Calzada & J. Barquin
Pages 8646-8669 | Received 18 Mar 2016, Accepted 26 May 2018, Published online: 03 Jul 2018

'] Check for updates

66 Download citation & https://doi.org/10.1080/01431161.2018.1489163
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An environmental crisis: science

has failed; let us send in the

machines
Russell G. Death*

» Lot .
ﬂ"; # ';'."ib
= Alcazarcs

R

L~

The ecological condition of the world’s waterways continues to decline under
increasing pollution, human land use intensification, and/or demand for water
abstraction. This is occurring despite the fact that freshwater ecologists and other
water scientists have been investigating these environmental concerns for many
years. Freshwater science has made considerable advances understanding the
causes of this ecological decline, but we still appear to be further from halting
that decline than ever before. Perhaps the scientific solutions are clear but political,
social, legal or economic constraints intervene? Irrespective of the reasons, in my
opinion freshwater science is failing to deal effectively with this environmental
crisis. I believe that artificial intelligence devices and machine learning software
may offer potential for dealing with the environmental crisis facing the world’s
freshwater. There are numerous, free and easy to use software packages that would
enable freshwater ecologists to better understand some of the complex, nonlinear
relationships in their data, and to potentially make better predictions about the
effects of stressors and/or how best to mitigate them. I see a not too distant future
where these devices will take over direct management of river reaches to hopefully
provide more effective balancing of economic and environmental needs for water. |
would like to encourage more scientists to embrace the ease and power of machine
learning as a way to better interpret collected data, or at least provide an alternative
perspective that may prove useful. © 2015 Wiley Periodicals, Inc.

8

How to cite this article:

WIREs Water 2015, 2:595-600. doi: 10.1002/wat2.1102 23 .. - OpernlCUS )
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DEM, CLIMATE, SOIL

WILEY

Introducing a mechanistic model in digital soil mapping to
predict soil organic matter stocks in the Cantabrian region
(Spain)

Chantal Mechtildis Johanna Hendriks' © | Jetse Jacob Stoorvogel’ © |
Jose Manuel Alvarez-Martinez® | Lieven Claessens®® ® | Ignacio Pérez-Silos® |

José Barquin®
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Satellite imagery: Landsat,
Sentinel 1 / 2, VHR (<m)
Hyperion, Chris-Proba (h¥)

LiDAR and SAR data

Aerial imagery and UAV: old
to current, high spatial
resolution to GIS apps.




La observacion remota

A need for Remote Sensing o o iorornaa. T

de los ecosistemas  BIODIVERSTOAD itz e

GEP!

*SEGUIMIENTOR 0w
ECOSYSTEM LIDAR

W
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180

I Satellite launches per year
160 —— Spatial resolution (3-year moving average) 100
140

Gpernicus 200

Europe’s eyes on Earth
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3 300 3
2 3
g Free Access to Landsat Imagery :
i e Sl 3
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Flor Alvarez Taboada - AEET 2021
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Ecosystem monitoring with Remote Sensing

\_OPErMICUs

Challenges

Opportunities
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Mapping vegetation/habitats/ecosystems ada al seguimiento Blgnféuinﬁ%fmo
BIG DATA

10
ki
i OPQErNICUS
=
2 — Cover Europe’s eyes on Earth
C
'% go Vegetation
g =~ Type B Lack of maps
g EEsspssiassnnnnnnnnEs A‘ - ... ---------- Xy = at Iarge Scales

with fine
resolution

Individual

Im

Plant/Gap  Stand Landscape Region

Chapter 16

Mapping Vegetation from Landscape to Regional Scales

Spatial scale (extent)

Janet Franklin

Book Editor{s):Eddy van der Maarel, Janet Franklin

First published: 07 January 2013 | https://doi.org/10.1002/9781118452592.ch16 | Citations: 5

Consulte disponibilidad de texto completo en coleccion BUC

™ ror | TOOLS < sHARE
Franklin (2013). Mapping Vegetation from Landscape to Regional Scales.
In: van der Maarel & Franklin (Ed.) Vegetation Ecology (pp. 486-508)

summary

This chapter covers mapping vegetation from landscape to regional scales, with sections
n scale, data, methods, examples of recent maps illustrating their uses, dynamic
mapping, and the future of vegetation mapping research.
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Current challenges in large-scale mapping ada al seguiniiento mggmmmM
BIGDATA

Terrestrial habitat mapping in Europe: an overview

~~~~~~~~~ e o = Optimizing time and resources

= Methodological consistency

= Covering large-scales with high resolution
» Replicable in time (monitoring)

= Based on ground-truth data (GPS)

= Making use of remote-sensing data

European Environmental Agency (2014). Terrestrial habitat
Swvepeen Butummont Aysesy 3‘5 mapping in Europe: an overview. Joint report MNHN-EEA

Borja Jiménez Alfaro - AEET 2021
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2  Two different views in habitat mapping? e oo ccoststemss. T iy
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0,

Local vegetation/habitat maps Remote sensing and modelling

Science-based approaches
Local studies
Difficult to reproduce

» For nature conservation
= High-resolution units
» Cost-time demanding

Probabilistic vegetation mapping for large-
scale conservation assessment
that needs to optimize available efforts/data

Borja Jiménez Alfaro - AEET 2021
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MARINE MONITORING.
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Ernicus

Broadleaf orests

Conifer afforestations
Shrublands

Agriculture land

Pasture and hedged meadows
Rock outcrops

Urban and bare land

Collection of 1985 spectral signatures using old
aerial imagery as ground data. Analysis of 1985 signatures

CANTABRIAN SEA

ERCEECHE

P s e Wiy ‘, y "' !
W -y &
o Y —— N
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Orthorrectification using 5m-DEM
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LULC mapping: now

o 3, 1A %
CANTABRIAN SEA

Hard classifiers. Accuracy >85%

CANTABRIAN SEA
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Conifer afforestations
Shrublands

Agriculture land

Pasture and hedged meadows
Rock outcrops

Urban and bare land
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OEGUIMIENTOBI6 D

G T

Science of the Total Environment 605-606 (2017) 527-540

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenwv

Long-term dynamics of a floodplain shallow lake in the Pantanal @mﬂm
wetland: Is it all about climate?

Ana Silio-Calzada **, José Barquin ?, Vera L.M. Huszar ®, Nestor Mazzeo ©,
Fernando Méndez ¢, Jose Manuel Alvarez-Martinez *

* Environmental Hydraulics institute “TH Cantabria of Universidad de Cantabria”, G Isabel Torres n*15, Porque Cientifico y Tecnoldgico de Cantabria, 39011 Santander, Spain
b Museu Nocional, Quinto da Boa Vista, Sdo Cristivio, 20940-040 Rio de Janeiro, Brazil

© (URE-Faculrad de Ciencias, Universidad de la Repiiblica Oriental del Uruguay-UDELAR, Tacuarembd s/n, Maldonado, Uruguay

4 Universidad de Cantabria, Fscueln de Ingenieros de Camninos, Canales y Puertos, Av/ Los Castros, s/n. 39012, Santander, Spain

Broadleaf o HIGHLIGHTS GRAPHICAL ABSTRACT
Conifer affo . a new remotese nsing method to detect
Shrublands changes on floodplain lakes is presented.
i + The lake dynamics are modulated by
Agnculture climate and river flow (natural and

dam-affected).
Pasture and + The floodplain ecosystem is suffering a
Rock outcrg progressive water loss,

Urban and &
Water

EECOCOEECON

OWA: Dipen-Waber Area
WA Wil Tl nd Vegetation Gres
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Future scenarios

Decisions are more sustainable when considering possible
future changes rather than those taken without

En GtC
30 T T T T T T T T T T T T T T T T T T T T
[ = Historique ' I l : i 2
[ = Profil RCP2.6 , % ]
25T  — Profil RCP4.5 Imagine forward :
[~ Profil RCP6.0 to plan backward ]
20 + = Profil RCP8.5 -
15 + L. o]
P "W
10 1 =
5 + | 2
0 A/ LA\
-5+ . - ]

1850 1900 1950 2000 2050 2100




La observacion remota
aplicada al seguimiento i Iy
de |OS eCOSiStemas BIODIVEKSIDADDMOSW& INFOYMAETON Cibig

STGUIMIENTOB6Dr

n Programme
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Uropean Earth Observan

(oo

ERTU

P

LIDARZ"Coe

Time series of S2 +
LiDAR + NDVI PNOA

1m pixel (vector)

>98% accuracy

(>5000 independent
validation points)

.

sl GOEIERNOD . . .
Gabriel Ortiz et al, 2021 ﬁ Ay -~ Mapas Cantabria Visuslizador deInformacion Geogrfica
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; First, Mapping LULC types

§

w
8

Gpemlcus

- LC map, 1m pixel
Grasslands (all types)
~ SIGPAC database

as GOBIERNO | .
de Mapas Cantabria Visualizador de Informacién Geogréfica

Gabriel Ortiz et al, 2021

CANTABRIA
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Create LULC & EUNIS points / Bioclimatic floor m de los ecosistemas ‘;EJODIV‘ERSIHDAD‘EDATOS‘sgxiniN-ﬁirﬁ(m‘m
grassland map classification Subalpino — alpino (>1500m) - SEGUIMIENTOBteDATH

i
S
O
c
|
(O]
Q
(54

Naturals
Grassland typology <: Anthropogenic <: Mowing

grasslands

Livestock

EUNIS point
selection

NDVI
oscillation

Bloﬁgg]ra“c Grassland typology Mean NDVI oscillation value

Natural 0.16834
i mowin 0.22630
Colino Anthropized g 0.23170
livestock 0.23190
ANOVA test Natural 0.29704
- (p<0’05) Montano Anthropized noen: 0.3462 037870
livestock 0.31920

Subalpino- Natural 0.40090
alpino Anthropized (livestock) 0.48300

NDVI Oscillation

CIaSSIflcatlon (by N DVI August Natural 0,469267 0,724221
pixel) LULC map values mowing 0,469553 0,850613
classification Anthropized 0,470261 0,838499
(by P | Ot) livestock 0,470539 0,834068
PUERTO Natural 0,483394 0,434023
values mowing 0,445353 0,433544
ML /nthropized 0,44194 0,459883
livestock 0,455190 0,415914

First, Mapping LULCC types
Second, mapping habitat types B s Ereeee 0165267
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TR (LT

oscillation

EIMICUS

(ope

OPEN o
DATA t

CU BE medioambiente

Satellite image selection
& download
ACOLITE processor (python

& ic& m 6S/ATCOR processor +

atmospheric corrections

SNAPY
(SNAP phyton coded toolbox
https://towardsdatascience.c

om/getting-started-with-
Estimation of spectral iy

indexes

snap-toolbox-in-python-
89e33594fa04)

Export to tif & metadata
from source

E .............
JAN MAR D

Cristina Gbmez - AEET 2021 Ana Silio - GANGES
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NOVI (%)

NDVI maximum

Time series of S2 data for

vegetation phenology

AVERAGE CURVE
AVERAGE CURVE

w —— aver - var

oscillation (2017-2021)

= gverage
w— GVET + Var

I
4 low
&
&
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Pixel data
All EUNIS types
Phenological variables
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Time series of S2 data for
vegetation phenology

@pemlcus

NDVI August
S2 cloud free
All EUNIS types

low




Gpermcus

£ C Grassland productivity

values

Mechanistic model of
grasslands productivity
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Version 0.9.8 """"'\g}??"!’.'”';g

© 2008-2015 Integrated Modelling

ke AB

knowledge modelling environment

erdinand

WA A
Al

Scientific modelling can be accessible, interoperable
and user friendly: An example for pasture and
livestock modelling

Alba Marquez Torres', Stefano Balbi'?, Ferdinando Villa'?

! Basque Centre for Climate Change, Bilbao. Biscay. Spain
? Tkerbasque Foundation for Science, Bilbao. Biscay. Spain

Corresponding Author:
Alba Marquez Torres!
Edificio Sede 1. 1° Planta 1 | Parque Cientifico UPV/EHU, 48940 Leioa, Biscay
Email address: alba.marquez@bc3research.org
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B i he. \ Grassland LC
Wil ' Altitude: 0-500 masl

N \L Wf 2 Grassland productivity
2 4

PUERTO

(I) 1|0 2|O km w ﬁ(g £l




La observacion remota
aplicada al seguimiento

G rass I an d p ro d U Cti V“y de los ecosistemas EIU[E)ITV IDADDATO il
SEGUIMIEN OB

Grassland LC
Altitude: 500-1500 masl

Grassland productivity
PUERTO

0 10a#7720) ke
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%

Grassland LC
Altitude: >1500 masl

Grassland productivity
PUERTO

0 10,2720 ki
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Multicriteria Red: managed meadows, > NDVI osc, < NDVI Ag, > prodPUERTO iy

. Green: natural meadows, < NDVI osc, >NDVI Ag, < prodPUERTO < SECUIMIENTOB 6Dt
Grassland mapping by

Gpemlcus

land use

Natural (HabDir, EUNIS)
Managed (siega y diente)

managed . natural




Multicriteria Red: livestock meadows, > NDVI osc, < NDVI Ag, > prodPUERTO ity

: mowing meadows, < NDVI osc, >NDVI Ag, < prodPUERTO [tV oo
Grassland mapping by

management

Gpemlcus

Mowing (siega)
Livestock (diente)

siega
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Gpemlcus

Modelling only within the

corresponding LULC domain

Annex | of HabDir
EUNIS, LPHTE
E221 unbroken pastures
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Gpemlcus

Modelling only within the
corresponding LULC domain

Annex | of HabDir
EUNIS, LPHTE

E223 Medio-European
submontane hay meadows
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(9 Modelling only within the
corresponding LULC domain

Annex | of HabDir
EUNIS, LPHTE
E171 Nardus stricta swards
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5 From in situ data to large scale modelling
OCCURRENCE Maximum Entropy Species Distribution Modeling,... Q@@ SPATlAL
DATA — PREDICTIONS

Package *sdm”

Deep learning

haspict
calibration
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Satellite
LIDAR

Habitat mapping - deep learning

64 x 2500

sub images (1 1 pixels)
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Data augmentation
with balancing

Predictor: 64 bands

Convolution

“*r—— Normalization

Predictand: ~2500 samples of 15 EUNIS habitats Tensor

Poolling

Deep neural network
- N
v T o
o s
=
% -0 | —
(o A=
|:| 8 8 Dense layer e
()] Q MACHINE LEARNING DEEP LEARNING
52 7 S s
=
Labels: p;
N /

Deep learning is a class of machine learning algorithm that use a cascade of multiple
layers of nonlinear processing units for feature extraction and transformation to learn
about the feature to represent by using supervised or unsupervised approaches
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Habitat mapping - deep learning ﬁ predlct|a e e, e

[MTELLIGENT DATA SOLUTIONS 5. L.

MI pred|ct|a PRODUCTS PROJECTS OUR COMPANY BLOG CONTACT
p

HOW TO USE DEEP LEARNING TO CREATE LAND USE MAPS MORE EFFICIENTLY

TUESDAY, MARCH 2, 2021

Monitoring agricultural lands, their use and evolution over time; analysing the growth and
sustainability of forests and urban areas to plan their management; or developing policies that

lay out the agricultural strategies of whole regions. Land management takes care of multiple How to use.Dee P Learni ng to

create land use maps

facets of our environment and is performed through a miriad of institutions: public ;
administrations, regional and national governments and societal platforms. Since their '“_: i
decisions impact whole regions over the course of decades, land management is a sector in ﬁ
continuous renovation, that adjusts measures as information gets updated. Land use or land
cover maps are the main tool to do this. Detailed, high-resolution maps that classify
locations depending on their type of soil, the vegetation or habitat they present, how that

portion of land is used by humans and many other categories. However, developing these

@@ predicti®

maps can be a gruesome process. Traditionally, it involves recurring field work and costly

technology—Ilike LiDAR flights— and covered only a portion of the land to be managed. At
Predictia, we have developed a Deep Neural Network to generate accurate vegetation
maps, using the satellite information provided by Copernicus. In collaboration with the
IHCantabria, we have applied this model to develop a vegetation map of the region of Cantabria in Spain.

Want to see the map in action? Explore our interactive Showcase!
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-

NTELLIGEMT DATA SOLUTION

(op

From satellite photos to
comprehensive land use maps

[ | - (ARBU) Calciphyte bushes
- (AULA) Rugh grass and Gorses
- (BREZ) Heaths
- (C11X) Permanent oligotrophic lakes, ponds and pools
- (C22X) Permanent non-tidal, fast, turbulent watercourses
- (D121) Hyper oceanic low-altitude blanket bogs
-(E171) Swards
-(E211) Unbroken pastures
- (E223) Medio-European submontane hay meadows
- (E531) Sub-Atlantic Pteridium aquilinum fields
- (ENCI) Holm/Kermes Oak forests
- (F223) Southern Palaearctic mountain dwarfscrub
- (F32X) Submediterranean deciduous thickets
- (F421) Sub-montane [Vaccinium]-[Calluna] heaths
- (F42Y) Dry heaths
- (G12X) Mixed riparian floodplain and gallery woodland
- (G17X) Thermophilous deciduous woodland
- (G18X) Acidophilous [Quercus] - dominated woodland X
- (G182) Acidophilous [Quercus] - dominated woodland Z
- (G1AX) Meso- and eutrophic oak, hornbeam, ash and rela...
- (G1Q1) Highly artificial forestry plantations broad leaved d...
- (G281) Eucalyptus plantations

© OpenStreetMap contributors. - (G3FX) Native conifer plantations
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@N e Criterion B for IUCN Red List of Ecosystems

IUCN Red List of
Ecosystems

RANGE EOO AOO

M Mapped distribution A. [E Extent of Occurrence (EOO) B. [T Area of Occupancy (>1% occupancy) C
@ [ 10x 10 km grid (<1% occupancy)
i S

W« X

40 km 40 km
40 km

Guidelines for the Application of IUCN Red List of Ecosystems Categories and Criteria
(Bland et al. 2015, IUCN - CEM)
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The Potential AOO can be modelled at large scales
“An area/grid cell with suitable abiotic conditions for a given habitat type”

Suitability ~ temp + prec + soil + ... (SDMs applied to ecosystems)

0’:::’0
IUCN CEM

IUCN Red List of
Ecosystems

10 km x 10 km (IUCN) 5 km x 5 km 1 km x 1 km
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Modelling the Potential AOO of acidophilous beech forests
(EUNIS T.18, DH 9111) at 1 km x 1 km with Maxent

% Occurrence data: 2,827 plots

Study area

o Suitability

« External validation
Calibration data

Jiménez-Alfaro et al. (2018) Diversity and Distributions 24: 978-990
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e The Local/Realized AOO can be also modelled at large scales

“An area/grid cell with current distribution (suitability) for a given habitat type”

Habitat 1 Habitat 2 Habitat n

Environmental
predictors: abiotic
limiting factors

» potential AOO

Remote sensing: \ 00
satellite + LIDAR ) / . . — - + loca

|

Highest probability
and low uncertainty

at the pixel level tlﬁ.ﬁ.

m

» realized AOO

A hierarchical-modelling framework
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Suitability ~ abiotic + RS + mapping (RS-based SDMs applied to ecosystems)

BAM diagrams
in SDM

Ecological Niches and

Ao - S :
Abisiicnidie Geographic Distributions
Areapresenting
appropriate
combinations of
abiotic and
biotic conditions
(= potential
distribution)

potential AOO

Local AOO

Actual geographic distributi
(abiotic and biotic
accessible to dispersers)

realized AOO

7 Accessibility
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Potential area of occupancy ||

Local area of occupancy [l

Realized area of occupancy [Jj

Detail of peripheral
constriction from
borders to core areas
of habitat type 4030
(European dry
heathlands) (a) when
moving from potential
AOO (b) to local (c)
and realized AOO (d)

Realized AOO

Local AOO
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Habitat mapping -- the Area Of Occupancy (AOO)

SEGUTMIENTOR 60
Potential area of occupancy . Local area of occupancy . Realized area of occupancy
100%
4030 4060 4090 5120
Shrublands
095 - . || - — l - __
100%
6160 6170 6210 6230* 6510
Pastures
0% L — - - — I __ - —
100% |
8130 8210 8220 8230
Rock
outcrops
0% - —_—— — — _—
100% .
9120 9150 9160 91E0* 9230 Habitat maps of study area
representing distributional
Forests areas for the habitat type 4030
B 0 (European dry heaths), as an
0 | | . — . __ —_— - .
Lo | example. See the reduction of
9240 9260 92A0 9330 9340 9380 potential AOO when including
remote sensing data (local
Forest )
Orests AOO) and intra-class
oo — _ _ - . competition (realized AOO)
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8 Realized AOO

E 1:25 000
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Habitat ma PPing -- realized Area Of Occupancy (rAOOQO) e los coosistornas. TN

4. ( opernicus

Automatic object-based
classification approach
based on multilayer
modelling outcomes
(homogeneous patches
larger than 5ha, GIS**)

Automatic and objective: depends on the models E 1:25 000
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Automatic and objective: depends on the models E 1:25 000 _
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Habitat mapping -- realized Area Of Occupancy (rAOO)
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Automatic and objective: depends on the models E 1:25 000 _




La observacion remota
' M . aplicada al seguimiento I
H a b | tqi ma p pl n g -- realized Area Of Occu pancy (I’AOO) de los ecosistemas jBIOI[JSITQI?E%fﬁnAD‘DmEEKIB}N:{@KMA(ggw,g;;qrg

- SEGUIMIENTOB160m

PErMICUS

&

=2QC U UJ U K
FID | Shape* | TESELA | COD2000 | AREA || PORCsi | 4030 | 4060 | 4090 | 5120 | 6160 | 6170 | 6210 | 6230 | 6510
4 0 | Palygon 1 | ES1300021 B8.56 58.04 | 57.74 0 0 0.28 0 0 0 0 0
1 | Polygon 2 | ES1300021 10.3 4316 | 47.82 0 0.2 0.1% 0 0 0 0.16 0
A 2 | Polygon 3 | ES1300021 617 68.12 | 67.29 ] 0 0 0 0 ] 0 ]
e o 3 | Polygon 4 |ES1300021| 13.74 66.03 | 65.03 0 1 0 0 0 0 0 0
2 : 4 | Palygon 5 |ES1300021) 19.16 4939 | 46.58 0 0 1.95 0 0 0 015 0
7 5 | Polygon 6 | E31300021 | 782.63 48.06 | 4629 0.0 0.35 07 0 0 0.39 0.6 0
i & | Palygon 7 | E31300021 6.3 46,45 | 4454 0 0z 0.33 0 0 0 0.29 0
7 7 | Polygon @ | ES1300021| 1415 5281 52 0 0.61 0 0 0 0 0 0
& | Polygon 9 | ES1300021 7.28 7778 75.9 ] 1.89 0 0 0 ] 0 ]
9 | Palygon 10 | ES1300021 6.31 529 | 51.83 0 0.78 0 0 0 0 0.31 0
T 10 | Polygon 11 | ES1300021) 2967 252 | 2148 0 024 | 418 0 0 0 015 0
11 | Polygon 12 | ES1300021) 1215 46.09 | 2Zr.41 0 0 0.19 0 0 0| 1315 0
it 12 | Polygon 13 | ES1300021 6.04 28.43 283 0 0 0 0 0 0 0 0
‘ 13 | Polygon 14 |ES1300021| 15.88 32| 16.26 0 0| 822 0 0 0| 74 0
v 14 | Polygon 15 | ES1300021 873 33.7 452 0| 438 0.15 0 0 ] 0 ]
15 | Polygon 16 | ES1300001) 12.14 1919 | 1547 0 0 3.65 0 0 0 0 0
16 | Polygon 17 | ES1300021 6.39 58.18 | 56.59 0 1.59 0 0 0 0 0 0
17 | Polygon 18 | ES1300001) 66.35 56.47 | 50.88 0 364 0 0 0 0 o o0&
18 | Polygon 19 | ES1300001) 13.43 39.5 | 3007 0 0| 503 0 0 0 0.33 0
— 15 | Polygon 20 | ES1300001| 32.38 17.77 | 16.54 ] 0.06 0 0 1.1 ] 0 ]
4 20 | Polygon 21 |ES1300001| 13.33 12.2 5.45 ] 0 0 0 0 ] 0 27
21 | Polygon 22 | ES1300001) 31.71 3624 | 3613 0 0.04 0 0 0 0 0.04 0
22 | Polygon 23 | ES1300021 | 105.27 7278 | T1.85 0.05 018 0.71 0 0 0 0 0
23 | Polygon 24 |ES1300021) 15.47 35.52 4.4 0 0.7z 0 0 0 0 0 0
24 | Polygon 25 |ES1300021| 23.08 182 | 16.37 0 1.83 0 0 0 0 0 0

Automatic and objective: depends on the models E 1:25 000 BETA DIVERSITY
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“
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High suitability

Low suitability

2650 |
H Altitud (m)
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Wi
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C:
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O
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MAPS VALIDATION

Altitudinal zonation of
vevgettion EUNIS
or annex | types

North slope

Riparian forests Upland forests Others

I ,ga!fx "a!ba - Quercus robur —
opulus nigra uercus pyrenaica
Q Py Pasture
Alnus glutinosa — , —
Fraxinus excelsior | Quercus ilex
_ _ L]
? Mixed Forest T Quercus faginea
Shrub

I Fagus sylvatica

Current scenario
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Abstract
Aim: Developing a methodology to map the distribution of riparian forests to entire
river networks and determining the main environmental factors controlling their spa-
tial patterns.

Location: Cantabrian region, northern Spain.

Methods: We mapped the riparian forests at a physiognomic and phytosociologi-
cal level by delimiting riparian zones and generating vegetation distribution models
based on remote sensing data (Landsat 8 OLI and LIDAR PNOA). We built virtual
watersheds to define a spatial framework where the catchment environmental in-
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Paisaje homogéneo: bosque e i s (fondo de valle en desuso
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Landsat 8 OLI (30 m)
Sentinel 2 MSI (10 m)
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| Notrw
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8, Study area: Sierra del Escudo (Natura 2000)

o}
LIC Sierra del Escudo e
de Cabuérniga S8 LIC Montana
LIC Liébana -/ - Oriental

Vegetation maps at =0

a high scale

: LIC.éierra
del Escudo
Extensive survey
for acid fens,
lowland hay
meadows, shrubs

and forests LIC Valles Altos de Nansa
y Saja y Alto Campoo

> 2

Field campaings in

0 10 210 km
2017-2018 R




Complex landscapes -- wetlands (acid fens)

Vegetation (habitat) types:

Oligotrophic waters
M Eurcpean dry heaths
Lowland hay meadows
* Blanket bogs
Transition mires and quaking bogs
Undefined bog habitat type
M Atlantic acidophilous beech forests with llex and Taxus

M * Alluvial forests with Alnus glutinosa and Fraxinus excelsior

M Forests of Cuercus pyrenaica y robledales de Quercus robur
M Forests of castanea sativa

B Cther shrub habitat types (not Annex )

I Other forest habita types (not Annex [

Training data (n=250):
ACID FENS larger that 0.1ha
Types 7130 and 7140

Other vegetation types
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Study area: Sierra del Escudo (SAC Natura2000)

Training-validation: 4 levels,
- 250 meters

- 500 meters

- 1000 meters

- 2000 meters,

around selected bogs

Random points
spread out 100 meters, excluding training

I ed Astatistical explanation of MaxEnt for
bl ecologists

Jane Elith"*, Steven . Phillipsz, Trevor Hastie®, Miroslav Dudik®,

Yung En Chee' and Colin J. Yates”

'School of Botany, The University of ABSTRACT
Melbourne, Parkville, VIC 3010 Australia,
*ATET Labs — Research, 180 Park Avenue,
Florhanm Park, NJ 07932, USA, ‘I'lc'pm'rmmr
s, Stanford University, CA 94305,
USA, "Yahoo! Labs, 111 West 4ilth Street
(17th Eloor). New York, NY 10018, USA, knowledge about the species and the data that might affect those decisions. To

MaxEnt is a program for modelling species distributions from presence-only
species records. This paper is written for ecologists and describes the MaxEnt
model from a statistical perspective, making explicit links between the structure of
the model, decisions required in producing a meodelled distribution, and

SScience Division, Western Australian begin we discuss the characteristics of presence-only data, highlighting implica-
Department of Environment and tions for modelling distributions. We particulady focus on the problems of
Conservation, LMB 104, Bentley Delivery sample bias and lack of information on species prevalence. The kevstone of the
Centre, WAGYSS, Australia paper is a new statistical explhnaton of MaxEnt which shows that the model

minimizes the relative entropy between two probability densities (one estimated

Journal of Conservation Biogeography
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Most suitable indices providing key information about wetland dynamics

1.0{ -
, . Methods
20 ‘. Sentinel-2 satellite images
2 219 wetlands
w 0.0
2 51 scenes
051 17 dates (April to October, 2017-2020)
ﬁ _ | Spectralindices: AWEInsh, NDVI
1.01
1.0
Results
051 + AWEInsh and NDVI captured the variability associated
= 00 é + + %T T -}%ﬁ + %HH. to ecosystem type and along the hydroperiod
2 k. i
05 W : i
AN Project
. April May June July Aug. Sept. Oct. L|FE-D|VAQUA
BE Big lake E2 Small-wet wetl.
E2 Small lake B2 Small-dry wetl.
B3 Artificial pond B Big wetl.
E2 | agoon

Boxes show the median and the 25 and 75 percentiles, black dots are outliers
(1.5 times the height of the box)
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Results Project

AWEInsh and NDVI detected variability associated to LIFE-DIVAQUA
ecosystem type and along the hydroperiod

NDVI was better to detect changes in the extension of
the lentic bodies, compared to AWEInsh, mainly due to

the lower data availability for the latter after atmospheric
correction)
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Assessing wetland dynamics with Landsat imagery i e
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Long-term dynamics of a floodplain shallow lake in the Pantanal @mm

wetland: Is it all about climate?

Do ime @ 7
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Ana Silio-Calzada **, José Barquin ?, Vera L.M. Huszar °, Nestor Mazzeo €,
1 response B

Dissolved Oxygen (% of atmesferic saturation)

2
v P F4 -
= Fernando Méndez ¢, Jose Manuel Alvarez-Martinez ®
5 * Environmental Hydraulics Institute “TH Cantabria of Universidad de Cantabria”, C/ Isabel Torres n°15, Parque Cientifico y Tecnoldgico de Cantabria, 39011 Santander, Spain
¢ 2 ® Museu Nacional, Quinta da Boa Vista, Sdo Cristvido, 20940-040 Rio de janeiro, Brazil
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responsc - + A new remote-sensing method to detect .
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2 climate and river flow (natural and
dam-affected). .
e —— « The floodplain ecosystem is suffering a - W @@
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Use of the GEE platform to extract snow cover maps and trends to better
understand wetland dynamics

Go gle Earth Englne Q_  Ssearch places and datasets (7 | a
[ Scripts Docs EEF®) ___________Jsnowcover [ove ] = £ | inspector [ETETY Tasks
NEW ~ (:) ADD A PROJECT 2 //Subir e% shp: ir a ?ssﬁs—ne;:‘—tablf ?pload—sh?pg flles—selfect source files (en tu ordenador) 4 Useprint(...) towrite to this console.
//Cargar el shp (en mi caso, la carpeta donde estd es users/lauraconcostrina, y el nombre que
4 //le he dado al asset es divaqua_area, pero en el script le llamo solo divaqua para acortar)
CLOUD ASSETS 5 var divaqua = ee.FeatureCollection('users/lauraconcostrina/divagqua'); » ImageCollection COPERNICUS/S2 (23 elements) ISON
You haven't selected any Cloud Projects yet. Click "Add A Project" to 6 Mop.centerObject(divaqua); e T
actiss or upload assers 7 var styling = {color: 'red’, fillColor: '02000000'};
8 Map.addLayer(divaqua.style(styling)); area of snow I50N
9
LEGACY ASSETS 50N
MG /)2 cargar poligonss (sha) | 204.0193517647059 km2 ISON

~ users/lauraconcostrina 11 //Subir el shp
~ Trying 12 //Cargar el shp (el asset es divaqua_perimetros, en este caso le llamo poligonos)
This folder is empty %13 var poligonos = ee.FeatureCollection('users/lauraconcostrina/divaquagis!');
14 Map.centerObject(poligonos);
BDIVAOUAgee 15 var styling = {color: ‘blue', fillColor: '00@02000'};
16 Map.addLayer(poligonos.style(styling));

ITIDO"QOI'IOS 18 //3. Cargar la ca?a de nie\'re PARA EHETO-MEYO 2017
19 //Datos de Copernicus Sentinel-2 (revisar info)
20 var collection = ee.ImageCollection('COPERNICUS/S2")
21 //Datos filtrados por el porcentaje de nubes que aceptamos (i.e., 20%)

22 .filter(ee.Filter.1t("CLOUDY_PIXEL_PERCENTAGE", 20))
23 //Datos filtrados por fecha o
H9~MyV R Layers Mapa Satélite
E ) y Cudillero Avilés i3
== Navia uarca = Gijén 3
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[ N-632 re i
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G20 ey oviedo e e Barquers indices from large temporal.. uses
o VA cabezsn  (latabases
Pola de o
Allande Mieres f:‘:laagi L‘ j n
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Use of the GEE platform to extract snow cover maps and trends to better
understand wetland dynamics
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Methods Results Project
Sentinel-2 satellite images Snow cover shows its maximum total extent LIFE-DIVAQUA
Monthly data (2017-2020) in February and a decreasing trend in the

Spectral index: last 4 years (left)

Normalised Difference Snow Index (NDSI) Snow cover and total wetlands extent are
coupled
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ISSUES TO CONSIDER WHEN OBTAINING REFERENCE SPECTRA

EXPERIMENTAL DESIGN
Timing of data collection CALIBRATION
Method of data collection including geometry and scale | Spectralon panel
Number of samples - consideration of spatial & temporal variability Spectrometer
J | J
ILLUMINATION AND VIEWING GEOMETRY INSTRUMENT SETTINGS
?ate 'FFOV’ FOV Dark current integration
Plgéftion Fg:g gggg gsgt?teabove target YU Teferarcs INtggration
Sun altitude Fore optic height above ground Number of averagesisamples
Sun azimuth
|
ENVIRONMENTAL CONDITIONS
Wind speed and direction PHOTOGRAPHS
Cloud cover and type Site setup  Nadir Azimuth
Temperature and humidity Eastern sky Target
Aerosolsfsmoke/haze Western sky
Air pressure I
TARGET  e.g. vegetation
Species Layering Health
Homogeneity Cover Form
Localised conditions Phenology Texture (specular/diffuse)

il

ANALYSIS
Identification of outliers
using spectra & metadata

\ 4

For a poi

REFERENCE SPECTRUM

ntin time

L p| ANALYSIS

Separability and similarity studies
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== the fingerprint

OBJECTIVE: To keep and organize spectral data of different habitats
obtained by means of field radiometry or in the spectral radiometry laboratory

[) Remote Sensing for ¢ @ Miguel B. Aradjo Lab

Atlantic Lands:  [Y) Remote Sensing for | ) Migue! B. Araijo Lab

SAMPLES CATALOG
™ W Campaign Site Date

[ 7357 Nano-Otofio MS01 161012015 12:15

O 7358 Nano-Otoflo BS02 2711112015 0:00
Qno-mmm.m BS02 07;05/qu

4 " 'x" (] ™ s PIOT2015 14:02

)

7361 NanoVerano oY1 20/08/2015 13.65

........ (| 7362 NanoVerano BS02 28/07/2015 13:45

O 7363 Nano-Otoflo MSO1 16/10/2015 13:02

D 7364 Nano-Primavera BS03 168/06/2015 12:25
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Q
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FORESTS . Ponderacionde la  Valores umbrales e
Variable g 2 2 Puntuacion
variable region alpina
23 2
Rl arborea 1 2 1
<1 0

>25% de parcelas en estado desfavorable-malo @) Estado desfavorable-malo

>90% de parcelas en estado favorable @———— s e ————————) Estado favorable

24 2
N-CA, 3 [>2-<4] 1
<« 0

PARA LATRANSICION ECOLOGICA  |_q

ECL = Ri arbirea + (3 * AB) + (5 * VCGC muena) + (3 * N-CD) + (3 * N-CA)
Rango ECL = 0-30
Umbrales: 0 10
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BIGDATA

MITERD proposed a series of indicators to monitor the ecological status of
habitats and meet the requirements of the Habitats Directive. It has been Method
studied which of these indicators can be calculated through remote sensing etho

By calculating these indicators through RS, the aim is to obtain a value of the
ecological status for each habitat type, following the integrated evaluation
system proposed by MITERD. In this way, after obtaining a value of this ecological
status with the data obtained through RS, they will be compared with the values

obtained in the estimation made by MITERD, thus validating the results. Result
Variables Weighting of Threshold Score
this variable values
Shrub species
richness - This is all part of the
LICs project .
Tree density Pr0|eci

Regeneration
density

Table 1. Example of weighting, threshold values
and score assigned to each variable proposed
for the evaluation of the ecological status of a
Diameter at breast > forest habitat type according to the
height [> 14 - < 20] methodology proposed by MITERD.
<14
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In order to generate a more complex view of the ecological status, other

sources of information on the ecological status of habitats were also taken into

account, such as the EBVs (including the proposal by Skidmore et al. (2021) to Method
measure the EBVs through remote sensing), indicators used in other European

countries to respond to the Habitats Directive, indicators proposed in the

“Assessment and reporting under Article 17 of the Habitats Directive.

Explanatory Notes & Guidelines for the period 2007-2012” by the European

Topic Centre on Biological Diversity and several bibliographic searches.

All these variables were filtered and pooled, leaving the variables that can

function as indicators for ecological status measurable with remote sensing. In Result
this way, a list of indicators can be provided to calculate the ecological status

of forests, wetlands, peatlands, etc.

Sources of information used to assess the conservation status/ecological

This is all part of the

status . Project
LICs project. |

Skidmore et al. (2021) Indicators used in other

proposal to measure European countries to

EBVs with RS respond to the Habitats

Directive
EU indicators Bibliographic searches Indicators proposed by the Table 2. Sources of information used to
European Topic Centre generate a list of ecological status indicators

(Evans & Arvela, 2011) for the different habitat types
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REMOTE
SENSORS

La observacion remota

CONSIDERATIONS

Surface
Size (Fragmentation)

Distance to nearest
patch (Fragmentation)
Shape: Area/perimeter

(Edge effect)

<50%

A: T o=; B 1-5%; C: JLAL>5%
A:>300 ha; M: 50-300 ha; B:

A:< 200 m; M: 200-500m; B:
>500m

Y Acceptable reduction according to degree of sufficiency

Y For the calculation, in the case other type of native forest contact the
patch, it would be considered a continuous plot.

Y For the calculation, in the case other type of native forest contact the
patch, it would be considered a continuous plot.
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= n’nry : ’ SINAGES 387
5 SHOUIMIENTOco

Q:
‘ O ) _ REMOTE
PASTURES/OTHERS (ongoing) HABITAT INDICATOR VALUE SENSORS
Fr" 6110, 6140, Changesinsurfacebyland FV: 1 o=;Ul: J1- Y
: 6160,6170, use changes 5%; U2: LV >5%
6210, 6220,
6420, 6510,6520 FV: >80%; U1l: 60- Y (LIDAR)
Relative cover of grasses 80%; U2: < 60%

Y (LIDAR)

FV:< 15%; U1:15-
Relative cover of shrubs 30%:; U2:>30%
FV:i< 1; U1:1-5%; U2:

Increase of shrubs cover >5%
Degradation of the soil (by Y
erosion, compaction or FVi<1%; Ul:1-5%; U2:
other causes) >5%
Height ofr grass Y (LIDAR)
flower richness Y?
FV: >80% of reference
U1: 60-80% of
reference
U2: < 60% of
Primary productivity (EVI)  reference
Nitrophilous species FV:< 15%; U1:15- N
(Peganum harmala, others) 25%; U2:>25%
Relative cover of FV:< 15%; U1:15- N
chamaephytes/thorny 25%; U2: >25%

6420 Wetland soil at a fixed depth Y?
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Cristina Gomez- AEET 2021
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Cristina Gomez- AEET 2021
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W
i
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@
P
0]
Q
O

Formacion vegetal | N° de puntos de
Codigos EUNIS4 muestreo
REVISTA CIENTIFICA DE ECOLOGIA Y MEDIO AMBIENTE 61
. ) o 58
Espectrofenologia con datos Sentinel 2: definicion de curvas de
referencia para la cartografia de ecosistemas forestales| 38
En inglés: Spectrophenalogy from Sentinel 2 data: definition of reference curves for forest 1 3
ecosystem mapping
23
. BURGOS
Lépez Trullén David ™, Alvarez-Martinez Jose Manuel 2, Sanchez Labrador Jesus David', 37
Jiménez-Alfaro Borja 3, Pérez Silos Ignacio 2, Hernandez Romero Gonzalo 2, Barquin José 2
(1) ITD MEDIOAMBIENTE, S 1, Isabel Torres, 11, Edificio 3000, Parque Cientifico y 230 Mgs‘i‘s df"mtales
Tecnoldgico de Cantabria (PCTCAN), 39011 Santander, Cantabria, Espafia N dfoeiacas
(2) IHCantabria - Instituto de Hidraulica Ambiental de la Universidad de Cantabria, Parque L. L, A 2650 | :
Cientifico y Tecnolgico de Cantabria (PCTCAN), G/ Isabel Torres, N° 15, 39011 Santander, Cadigos EUNIS 4: Hayedos oligotrofos (G162), g H Altityd ()
e Fepana rebollares acidéfilos (G17B), bosques oligotrofos i B ALAVA
"Autor de correspondencia: D. Lopez (david@itdmedioambiente com) ((:’Eesga']r).bay 0 ([G 136) ’U7ceb edas (626) (’Fg 7{563chales
, tojales de Ulex europaeus . 20 -I 7 202 -I
NDVI MENSUAL
O N D E F M A M J J A S
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0,7137 + 0,109*cos(x*1) -0,1336*sin(x*1) -0,006405*C0s(2*x*1) + 0,009965*sin(2*x*1) + 0,007652*C0S(3*x*1) + 5 99998E.01
. . 0,003573*sin(3*x*1) + 0,0005647*cos(4*x*1) + -0,002937*sin(4*x*1) + 0,001458*cos(5*x*1) + 0,001188*sin(5*x*1) '
Ecuaciones obtenidas _ .
diant st [ 0,6514 + 0,1724*cos(x*1) -0,1409*sin(x*1) -0,00555*cos(2*x*1) + 0,004188*sin(2*x*1) + 0,004704*cos(3*x*1) + 9 99993E-01.
meaiante gjuste a 0,008983*sin(3*x*1) + 0,001748*Cos(4*x*1) -0,00228*sin(4*x*1) + 0,001261*cos(5*x*1) + 0,00163*sin(5*x*1) !
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ajuste me diante o6 0,8025 + 0,03877*c0os(x*1) -0,03452*sin(x*1) -0,001387*c0os(2*x*1) -0,001379%sin(2*x*1) + 0,001217%c0os(3*X*1) + ——
coeficiente de 0,001401*sin(3*x*1) + 0,0004302*c0os(4*x*1) -0,0003876*sin(4*x*1) + 8,871e-05*cos(5*x*1) + 0,0004174*sin(5*x*1) '

correlacion de 0,6677 + 0,0857*cos(x*1) -0,1117*sin(x*1) -0,009118*cos(2*x*1) -0,0005829*sin(2*x*1) + 0,003372*cos(3*x*1) -

Pearson para todas E531 . » *0.,0022574*sin(3*x*1): . o 9,99990E-01
las formaciones 0,001702*cos(4*x*1) -0,001897*sin(4*x*1) + 0,001071*cos(5*x*1) + 0,001402*sin(5*x*1)

0,6928 + 0,04926*cos(x*1) -0,04545*sin(x*1) - 0,006904*cos(2*x*1) + 0,001912*sin(2*x*1) - 0,0003256*cos(3*x*1) -

i F315 . . . 9,99948E-01
analizadas 0,0004048*sin(3*x*1) + 0,002359*cos(4*x*1) - 0,001884*sin(4*x*1) + 0,001099*cos(5*x*1) + 0,001515*sin(5*x*1)
1,0 1,0
0,9 —a— Hayedos oligotrofos 0,9 —a— Hayedos
(G162) m oligétrofos (G162)
08 —=— Rebollares 08 —s— Rehollares
acidofilos (G17B) 07 aciddfilos (G17B)
0,7 _ :
! —s=— Bosques oligotrofos —=— Bosques
de carbayo (G186) 0,6 oligotrofos de
0,6 carbayo (G186)
Acebedas (G26) 0c Acebedas (G26)
0,5 ’
—s=—Helechales (E531) 0,4 —8— Helechales (E531)
0,4
O 3 L L L L L L L L L L L L L L L L L L L L L L L J +Tojales de Ulex 0’3 Q, QI, %I OI ol OI \I’ c; 0‘ 0‘ ; ‘; _._Toiales de Ulex
T O ORPEARNR NN ORNONNNNNN OO OO europaeus (F315) Q‘bqk ‘383“ \33% & & ?.QC" §>® \3\\& S > Q“} ts?’qh europaeus (F315)
AR B I A S A I B R B B R R & v <@ <§3’ & K K NP
SSEREFESEREEES8R55588855% e
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MANAGEMENT -
VA CONSERVATION < —> RESTORATION b ¢
Q ACTIONS “ e —
~_
Action x habitat type!
PRESERVE IMPROVE
Extension Vulnerability Extension Vulnerability
Estructure and Estructure and
function function
Con"trol K Rec_l-uce

Preserve pressures Improve pressures




La observacion remota

(¥p]
-}
9  Landscape management — from pattern to process e 00 ccosistomas. JINH By s
) o GUIMIENTOBIGDMA
© RESTORATION
. HOW
AND
WHERE?

- / -

Habitat
- Presssure
x24 Quality

Aread of x24 Others
Expansion Fragmentation Land.scq.pe .
functioning Sp invasive
Cohesivity Index Fire events
NDVI Soil
INDICATORS

Spatially explicit Landscape units
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Landscape management — from pattern to process
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Habitat suitability models

Ejemplo: habitat 9120
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Landscape management — from pattern to process |
”””*S[GUIMI[NTOBL DAt

Homogeneous units (structure and composition) driven by
environmental limiting factors (topography and climate)

w:
)
9
s
At
O
Q:
¢

990 landscape units

Head water basins ~ 4km?

Insolation:
sunny and shady slopes
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Landscape management = from pattern

La observacion remota
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Fragmentation: e.g. number of patches
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Gpermcus

Fire risk (integrated probability model)
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Alien species: individual SDM models
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Primary production: e.g. NDVI averaged values




La observacion remota

Landscape management — from pattern to process aplicada al sequimiento. geypp g

de los ecosistemas B DIVER SIDADDM e o

) GUIMIENTOB{G i

W
i
2
c:
P
O
Q
&

PRIORITY INDEX (for all landscape units)

-
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conservation solutions
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"LEGO" format tool: expandable to any variable
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Data for modelling at the biogeographical region level
Different data quality > homogenization at the UENIS level

Atlas 2002 SIOSE Field campaigns

V Henrique M. Pereira
Laetitia M. Navarro Editors

Rewilding
European
Landscapes

universiDaD Il I._H Caﬂtabna Vegetation maps of Autonomous Regions

E CANTABRIA

}-‘\'-\ AYUDAS PARA GRUPOS DE INVESTIGACION DE
/ ORGANISMOS DEL PRINCIPADO DE ASTURIAS
DURANTE EL PERIODO 2021-2023 @

@ Springer Open

SV-PA-21-AYUD/2021/51261
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N2000 selection
1

Annex |,

1. Spatial
distribution

2. Conservation
Status

3. SAC definition

@
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Pernicus

Systematic Conservation Planning principles
+

Requirements of the Habitats Directive

U

METHODOLOGY FOR
THE SELECTION OF NATURA 2000 SITES
Europe Aid project - Turkey

What - how much - where

Santiago Garcia, Begoiia Matilla, Borja Jimenez Alfaro, Isaac Pozo & JM Alvarez-Martinez
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Q Occurrence data for 20 (dominant) vegetation types

EUNIS Name No. of Field No. of spatially

points filtered points

D61 Saltmarshes with dry and wet season 9056 902

E12A Central Anatolian calcareous steppes 35561 6916

E12B Central Anatolian marl steppes 3867 817

E12C Central Anatolian gypsum steppes 5309 1159

E12D Central Anatolian volcanic steppes 27800 5137

E12E Central Anatolian serpentine steppes 1703 444

E12F Central Anatolian steppes with mixed rocks 26675 4809

E62 Continental inland salt steppes 6363 1054

F31A Juniperus communis scrub 265 805

F52B Styrax officinalis or other maquis 591 112

F53B Quercus-Juniperus pseudomaquis 3548 564

G11 Riparian and gallery woodland 2719 173

G17B Quercus cerris woodlands 15196 2164

G17C Quercus pubescens woodlands 22249 3985

G17D Quercus macranthera woodlands 1865 283

G17E Quercus vulcanica woodlands 930 171

G31A Abies cilicica woodland 856 116

G34 [Pinus sylvestris] woodland 9460 1281

G35 [Pinus nigra] woodland 21169 3242

G39 Coniferous open woodland 11057 2018
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Central Anatolia (Turkey)

Central Anatolia (Atalay 2014, Ecoregions of Turkey. Meta Basim, Izmir)
Target regions from Corine Land Cover polygons (2012)

g rrd

Inland marshes (42)

Salt marshes (41)
Water courses (52)
Water bodies (51)
Natural grasslands (321)
Transitional woodland-shi
Sclerophilous vegetaiton = > 4= &=
Broad-leaved forests (311 £t 4 ¢ i - ¢f Code 2012

Mixed forests (313) ; ol i e Chomad g4 /. 7 f Pastures(2 (agricultural fields’
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Central Anatolia (Turkey)
Training in habitat identification

and sampling (tablet system)
22 field workers

Systematic field surveys
(two seasons, 2016-2017)

60,000 GPS points e . MOAAE b il

Sait marshes (41)

170,000 Map points o -t o %\ O
L B - § .;"‘ Natural grassiands (321)

Transitional woodland-shrub (324)§
Sderophilous vegetaiton (3232)

Broad-l2aved forests (211)

Mixed brests (313)
Coniferous brests (212)
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224 770 points

117 449 points
Habitats Directive
(Annex I)

:
3, Ga0Zys, Cakhsiar &agymphios, CHES b 08, Ul USES,; A1 Ehmanalas, Aarond, (G0 k5, swisgls, 258 e
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35 Sentinel2A sub-scenes (20m). Sensitivity analyses with Landsat data (30m).
Final modelling: combined products (120m)

ni
>}
o]
@
A
)
Q
©

== Google Earth Pro ¥ 3 E=aro)
File Edit View Tocls Add Help
¥ Search & @& & | B - | i | Sty In
Search LU
Get Directions  History
¥ Places

v [¥/&S My Places
» ¢/ Sightseeing Tour

» 4 & GPSdevice

v V&3 Temporary Places
M S8 S2A_OPER_GIP_TILPAR_201506227000000_21000:
b ¢/ [D Features

Y/ @ Iofe

Il IR S~ -

¥ Lavers
¥ @5 primary Database
@ The new Google Earth
F Borders and Labels
G Places
» = Photos

B= Roade
» 8 &) 30 Buildings
» 86 Ocean
» L Weather
4 )j Gallery
»
L3

LIt
LIS

@ Global Awareness
[ More

¥ Terrain

Tour Guide




i
S
O
c
A
O!
Q:
O

rope

La observacion remota

A need for (more) data about habitats R R
SEGUIMI[NWBIGDATA

Model performance (5-fold CV)

Potential AOO Local AOO
1.0 1.0 -
QO 0.91 O 0.9
=) =)
< <
g 0.8 1 (Cu 0.8 -
%’ ; ‘ - Maxent

o
~
1
o
~J
1

GLM Maxent GLM Maxent

- Climate Climate +
+
. : | Topography +
Predictors — Topography + Predictors Soil +
Soil  Sentinel/Landsat

—
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What to conserve?
44 habitats (EUNIS) - concurrence map (dominance+uncertainty)

NATURA 2000
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Integration of ecological processes

Gpermcus

Connectivity / Vegetation Sensitivity Index / Net primary productivity
Pollination / Evapotranspiration / Soil erosion protection

. High: 2.71836

"Low:0
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This project is co-financed by the
European Unic and the Republic of
Turkey
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www.project-alice.com

Improving the management
of ATLANTIC LANDSCAPES:
accouting for biodiversity
and ecosystem services

An innovative foundation sets ALICE apart from existing programs, by
integrating social, economic and environmental analytical tools and models




Carlingford
Lough

NORTHERN
IRELAND

Located on the East Coast of
Ireland straddling the border
between Northern Ireland and
the Republic of Ireland. The case
study is a coastal embayment
surrounded by mountains.

Paiva
River

PORTUGAL

Paiva river is a tributary of the
Douro, situated in Northern
Portugal and it is considered one
of the least polluted in Europe.

4 KEY DEMONSTRATION SITES
ACROSS THE ATLANTIC AREA

Couesnon Catchment
and Estuary

FRANCE

The Case Study includes the
Couesnon river catchment located
in North-Western France in the
Armorican massif. This small river
catchment discharges into the

bay of Mont-Saint-Michel.

" Pas, Miera &
. Ason Catchments

SPAIN

The study case encompasses Pas,
Miera and Ason river basins and
estuaries, located in Northern
Spain. The basins are enclosed

in the oriental part of the
Cantabrian Cordillera.
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| Terrestrial Ecosystem 1 LRiver Ecosystem Estuarine Ecosystem |

1. Meat production LS. Water Quality j 13. Water Quality

2. Milk production 9. Fisheries 14. Fisheries

3. Forestry products 10, Recreation / Tourism15. Recreation / Tourism

4. Carbon uptake 11. Water purification

5. Erosion Control 12. Flood protection

' 6. Recreation / Tourism

8. Water Quality

7. Amount of water

Biodiversity / Conservation Diagnosis |

20. Habitat
Conservation Status

16. Terrestrial
Biodiversity

j 17. Freshwater 21. River |
I Biodiversity Ecc»logii:aIStatusI

22. Estuarine
Ecological Status

18. Estuarine
Biodiversity

19. Heritage

K.LAB

Knowledge Integrated Modelling

17 & 21. F. Biodiversity & Ecological status
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Identification of functional hotspots: provision of ES

Regulating ES

Erosion and soil loss

Hillside forest
Riparian forest

Restoration

Protection

Volumen of water stored !

Flood protection and IHigh=5-95ﬂﬁ? (m#ction Restoration

hydrological regulation
Hillside forest
Floodplains

;

“Low: 0
Runoff regulation index

B 0833925962 - -0.6 .

B -06--03 Restoration
0301

[ -0.099999909 - -0.05 Lower

C]-0.05-0
C10-0.05

I 0.05 - 0.1 ﬂ Higher
I 0.100000001 - 0.3 .
mO03-06 Protection

W 0.6 - 0.827385367
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Im Livestock production

Pastures

Crecimiento potencial de la

vegetacion herbacea

(restricciones topo-climaticas)
Protection




BGINs — Blue and Green Infrastructure Networks

Landscape planning instrument

Red de Infraestructura Azul y Verde:
Blue and Green Infrastructure Network (BGIN)

Rewilding .
(non-livestock Planting of A
. use) Afforestation hedgerows (native
I species)

Riparian forest
conservation

BGIN Network

Elements to be conserved

Hillside ‘

ecosystems

= Mature forest
conservation

Riparian and other lineal habitats ~_~
Elements to be restored

Hillside areas ‘ Floodplains

-

Conservation +
rewilding of shrubland
communities

Riparian areas =~~~

Water courses and
water bodies

Some examples of
BGINs elements

Forest plantation (productive
. use +good management
practices

. ’..‘\."/' Floodplain restoration
(removal of embankments
and afforestation)

Population centre @

Road —_ -

.
Riparian fores
restoration

rest conservation + livestock use
(good management practices)
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A strategically planned network of high quality

natural and semi-natural ecosystems/

habitats that is designed and managed

to

- deliver a wide range of Ecosystem Services
(ES) and

- to protect biodiversity in both rural and
urban settings.

Five main features:

e Blue-Green nature. Constituted by Nature
Based Solution (NBS)

e Multifunctionality. Ecosystem Services
paradigm.

e Connectivity. Spatial coherence
(biodiversity and functional).

e Multi-scale. Fractal structure

e Socio-ecosystems. Stakeholder
engagement



i
S
O
c
|
(O]
Q:
(54

BGINs — Functional hotspots across the landscape

Identification of fu

0 Erosion and soil loss
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Forest High Regulation High Productivity Wings Moderately Vulnera 2" 7707
(FHR) (PHW) (vmMw)
. . . . . . WP WP WP
Spatial optimization: relationships between ES 2 2 :
PP . cp PP ; cP PP : cp
HRAEP HR EP HR EP
WS EF S EF WS EF
Forest Medium Regulation High Productivity Floodplains Highly Vulnerable Wings
(FMR) (PHF) (VHW)
WP wp wp
2 2 2
PP : cp PP A cp PP ? cP
HR EP HR EP HR 'EP
WS EF ws EF ws EF
Forest Riparian Regulation Medium Productivity FHR I
(FRR) Floodplains (PMF)
- A
WP WP FMR £
: j FRR D—
PP PP cp
‘ PHW mm Z
3 PHF e
HR HR EP -
PMF NN E
Wa W5 EF VMW s o
VHW e
P oY Native forest — mE
‘H’ Forestry land 1
Legends HR: hydrological regulation ¥ f;’:g‘;ffg:: -
‘ WS: water storage &> . Agricutturallond =
OC 4
EF: erosion filtering Q & @ Urban land b

- EP: erosion protection
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BGINs — Conservation of biodiversity aplicada al seguimiento

A) Biodiversity (habitats)

Habitat
diversity at
landscape
scale

Rugh grass and Gorses

Nardus stricta wards

Unbroken pastures

Medio-European submontane hay meadows
Sub-Atlantic Pteridium aquilinum fields
Mowing grasses

Yy | Healths
! Dry healths

I Southern Palearctic mountain dwarf scrub
I Calciphyte bushes
I Sub-montane [Vaccinium]-[Calluna] heaths
[ Mixed riparian floodplain and gallery woodland
[ Thermophilous deciduous woodland
I Acidophilous [Quercus]-dominated woodland
| Meso- and eutrophic oak hornbeam ash
I Beech forests
I Holm/Kermes Oak forests
I Eucalyptus plantations
[ Native conifer plantations
. Oro-Cantabrian calcareous screes

n? habitats
g 14 -

Biodiversity
hotspots

La observacion remota

de los ecosistemas WBDI LVERSIDAD

B) Functional and multifunctional hotspots BGIN

Provision of ES (“Trend Optimized” scenario)

B Conservation
I Restoration
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Stakeholder engagement processes Towards participative learning

| |
. d
[ e 2L
n ’ Stakeholderforum
[ ] s ST
ALICE SH - : - Projectcoreteam
| | N %
. / ; ALICE ALICE : Natural
Foru m - /  manager scientists scientists
: Policy makers / partners A
m and regulators ; Social
| | scientists
Managers Oo— -
) ACTORS who

support a claim
with a legal or

=

NGO'’s
{ moral interest

/s
Economic and
leisure activities N e

Stakeholder participation process in the 4 CS

W2: Barriers, BAU

. . ALICE final
scenario, Local strategies

® ® © 5

W3: BGIN scenario
W1: Concept mapping
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Strategy 1: Strategy 2:
Common lands Floods

Barrier type & Name

Institutional & Governance

Clear leadership

Roles and governance responsabilities

Interagency & Interinstitutional cooperation

Long term vision (Adaptive management)

Legislation & regulation

Lack of Climate Change policies

Competing priorities

Cultural Behaviour

Societal perception of BGINs

Community Empowerment

Impacts on perceived actual and future LU

Lack of successful stories

Knowledge status

Institutional experience

Negative experiences

Lack of general knowledge on BGINs

Lack of technical guidance

IZIS |- |L
[l Ll Bl ol B

<

Lack of clear cause-effect relationships

Technical and Biophysical

Onsite limitations

Design challenges

Construction challenges

Z|—|— |

<N

Maintenance & performance challenges

Funding & Market

Lack of funding

Linking providers and users

RS

Estimating prices and costs

Finding appropriate PES & MES

/" Interreg

Atlantic Area i

Evezpasn Auy on sl Deem ozmard, Funs

ALICE has made a literature review about
barriers for the implementation of NBS and
BGINs (Deely et al., 2020).

ALICE has also explored the willingness to pay
for specific components of a BGIN in relation to
the reduction on fire risk (Spain), flood risk
(France & Northern Ireland).
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BGINs — Blue and Green Infrastructure Networks 2.0 aplicada al sequimiento. . i
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Design of BGIN: functional structure (provision of ES)
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Maximum Potential Trend Optimized Productive Preservation Current Situation

[ Native broadleaf forest
I rlantation

Baresoil
I shrubland

Grassland - Urban

Agricultural

tential provision of Ecosystem Services
(Standardised scale: 0-1)

TR: Riparian Thermal Buffer

SF: Riparian Sediment Filtering
’ EP: Erosion Protection

0.5
. . . . . . HR: Hydrological Regulation in hillsides
Type of functional and multifunctional hotspots for Ecosystem Service provision WS: Water Storage in floodplains
CP: Crop Production
. 0
BGIN components Pasture conservation PP: Pasture Production
Core areas for ES Forest and floodplain conservation ‘n' :‘

Functional linkers Habitat restoration to forest
Areas in rewilding (passive restoration to forest)

Floodplain restoration (levee removal)

River network b




IHCantabria & Copernicus = new web 2.0 (data and methods)

Ernicus
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LIVING

DATA GEO-PORTAL PLANET LEARNING & ART THEMES COLLABORATIONS ABOUT US

e LIVING T
BRYWALES L|V|ng Wales

\f@ Land Cover\] © Change B Legend

Select a year

Select a basemap

@ Base Land cover map 2019

O Base Land cover map plus

' Select an additional layer
Canopy cover 2019

[J Canopy cover (continuous)
2019

(] Lifeform 2019
[J Leaftype / phenology 2019

[J Non-trees semi-natural

AR S % _~ G0N communities 2019
earthtrack.aber.ac.uk/| oo T e B D i TR o .
. . : : ; e [ ] Water/moisture -
ivingwales/maps.html WAy T R e

persistence/seasonality semi-
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. " = ) natural vegetation 2019
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