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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
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5 countries = 14 research centres, administration, NGOs and private companies =

12 organizations-stakeholders = 4 key demonstration sites across the Atlantic area

Budget: 2.976.034,16 €

Carlingferd T otigh,
Narthern lreland

Couesnon River,
France
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Carlingford Couesnon Catchment
Lough and Estuary
NORTHERN

IRELAND 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.

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.

B
o
ALIC
4 KEY DEMONSTRATION SITES
ACROSS THEATLANTIC AREA

b Pas, Miera &

~ SPAIN

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

in the oriental part of the
Cantabrian Cordillera.

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.
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(Ecologlcal
| Hydrological, etc...)

I Conceptual
]
] model

Terrestrial Biodiversity

Aquatic Biodiversity

| SH participatory ! BAU & GINs Ecosystem Services
i process ' ’ Scenarios Characterisation
[
f ‘ PES & Barriers for GINs ‘
4 Case studies -
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KEY OBJECTIVES,

v" Develop a full-package of new methods, tools and procedures to assist with
coastal and inland landscape management

v Targeting and stimulating BGI investment within the 4 CS by quantifying
the benefits for ES including biodiversity conservation

v"Identify solutions for the economic and social barriers, which may limit
investment in BGI in each of the 4 CS

v Provide with stronger scientific and socioeconomic support for the
effective implementation of future BGI and environmental policy.
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The ALICE project Am’m

LANDSCAPE STRUCTURE What is Green/Blue Infrastructure Network (BGIN)?

River basin system

Hillside
Riparia

River

The EU Biodiversity
Strategy to 2020

/‘ildfi}‘i'ij/J ”
> of Gfeen
dnfrastructure /-
for EUro

Biodiversity
» - Ecosystem Services
Ecosystem Functioning

“An ambiguous and essentially
contested concept Wright H., 2011

l

Green Infrastructure

]
[}
Environmental —— j—— S0Ci0-economic

Theoretical N Practical

Financing

3 base

Connectivity Multifunctionality Green
concepts:

f( approach-framework, discipline, objective)

—



Where we
want to go

GOALS

Contribute to a common

Blue-Green Infrastructore Network [BGIN| ro
¥ Landsiape elem
ok These infrast

Ecosysiem Services (ES) arn the banehits ths

methodology to assist local and homans obtzn from
regional actors with coastal and kil Samlasiat
Inland landscape management.

BGIN elements
Designing Blue-Grean
Infraestructure Networks e =
M iyt
IHG'NS' MEoraan od soher Unesy ADATE

Developing methods
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& ALICLC

_ 5 countries of the Interreg Atlantic region:

pry ke b1 """’AL'CE Portugal, Spain, France, UK and Ireland

) _l&research centres, NGOs and private
7 pucdan " companies with skills in Earth and

| /| Social Sciences, Economics and
Resource Management,

ALICE ¢

_& key demonstiration sites across

.xﬁa! = Q;: mure be? the Atlantic area,

> . ! - An integrative ap 5 t approach
CITAB @ @osTies  yeanes ‘ ting socioece c..l,u. hana
@ g
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Atlantlc Area
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Some examples of
BGINs elements

Fomrst g e i 4 or
R e L

How are we
getting that

MEANS

Integrate soclal, economic
and environmental
analytical tools

and models,




T

1 Hcantabria

4
The ALICE project m

Blue-Green Infrastructures Networks: towards an adaptive territorial management

In our Global Change context, BGINs design should be respond to the main drivers that
control the landscape evolution.

f Biodiversity and
I ecosystem functioning
I
Ecological (supply)
models

Global
Change Ecosystem services
(LULC- (demands)

climate)
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Developing a methodology to design BGINs for following two main criteria:
the optimization of the landscape structure and the improvement of ecosystem services

1984 Every 5-10 years? m 2050 / 2011

Climate 2 | - .
Data & 8 el
Projections :

2

3

B Broadicaf oo
1 Coaifer afforestanons

B Shnddands

B Agriowhure lesd

L) Pasure and hedgod mesdows

M Rock outcrops
B Urban and bare land
B Yo

. 4030 European dry heaths . *. 9120 Apennine beech'.
: « | forests with Taxus.and llex

.

v

* Past Habitat Composition
and Extension?
* Past Habitat diversity?

* Future Habitat Composition
and Extension?
* Future Habitat diversity?

Landscape: Habijtat diversity
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What do we need? r:: 4}

Developing a methodology to design BGINs for following two main criteria:
the optimization of the landscape structure and the improvement of ecosystem services

Climate Projections

River and Estuarine Ecosystem models

Land Use & Land Cover

* Hydrological models

* Flood models

* Water Temperature

* Nutrients (NO,%, PO,3)
* Suspended solids

+ DOM

* Ecological Status (Aquatic biodiversity)

Land Use & Land Cover
Habitat Maps
R&E Ecosystem Models

&

+

Selected Green Infrastructure,
Scenarios & Case Studies #

£ =

* Ecosystem Service Valuation and
analysis of trade-offs
* Terrestrial and Aquatic Biodiversity

-

Stakeholder Participation process

-

Establishment of schemes for payment for ecosystem services and biodiversity conservation
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What do we need? %E

General framework for GIN design and implementation

Mapping and modelling
—| landscape structureand p—
biodiversity

Modelling ecosystem
functions and processes

Ecosystem
— Services
Provision

Detection of functional
hotspots

—>  Multicriteria analysis

Socioeconomic system

Selection of functional

hotspots
R .
i
1 | Elementsto be conserved Elements to be restored I
I . Green
| 1
: Implementation of Gi | lnf'r\la:tt‘:;‘:f:; re
I (modelling typologies of Gl) :
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Blue-Green Infrastructure Network [BGIN] refers
to all natural and semi-natural landscape elements
that can form a green-blue network. These
infrastructures are designed and managed to deliver
awide range of ecosystem services. Restoration of
coastline forests, retention of nutrients (to improve
water quality), habitat improvement for target
species are some of the multiple functions provided
by blue and green infrastructures.

Ecosystem Services [ES) are the benefits that
humans obtain from natural enwironment and
from properly-functioning ecosystems, such as
clean air, purified water and food provision. Some examples of

BGINs elements
BGIN elements

To be conserved
Hillside ecosystems
Riparian and other lineal habitats

Forest plovtotion (productive

=2
——
To be restored
Hillside areas @@
Foodplains g
Riparian Gregs e

Water bodies (=)
Water courses

Population centre g9
Road —
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Provisioning ‘

The ALICE project g VC

BG I N Rewilding
- (non-fivestock Planting of
. use) Afforestation  hedgerows (native
species)

Riparian forest

conservation
BGIN Network
nete ':A:fside Mature forest
ecosystems ‘ conservation

Riparian and other lineal habitats ~_r~~

Elements to be restored Es o ' Conservation +
Hillside areos gy Floodplains rewilding of shrubland
‘ communities

Riparian areas ~ /=~

Water courses and
water bodies
Some examples of

BGINs elements

Forest plantation (productive
use + good manogement

Ecosystem

services

L7 Floodplain restoration

(removal of embankments
and offorestation)

Population centre @
Road —__-

AR
Riparian forest X
restoration

Forest conservation + livestock use
(good management proctices)
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Dovelenment Furd EUROPEAN UNION

Exploring nisture based solutiens
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Dovelopment Fursd EURDPEAN UNON

National Level advances First steps at the regional level
o
\ S/
Law 33/2015 P007, Kilmatek Project 2016 S
of Decembet DE Based on Nature-based solutions a
for local climate
227,2015), i ESTRATEGIA ESTATAL DE INFRAESTRUCTURA e Autonom adaptation in the within a
VERDE Y DE LA CONECTIVIDAD Y LA
concept of " RESTAURACION ECOLOGICAS maximun Basque Country of said
. i Methodological guide {qr their identification and mapping.
introduces in the Strategy,  Donostia/San Sebastian case study.

Strategic Fra
. BORRADOR DICIEMBRE 2018
ecological co gto
the" State St gical

Connectivity

objective, co }g% BEEMNA  PARAIATIANSICON FCOLOGCA
&
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S s Landscape mapping “* b

Patterns, process and dynamics

soseases sotwis [rac e B}

Modeling the sres of occupancy of habitat types with remote o
seming

Boe Mt Mbvnnd Martier’ O | e By Aa ' T
L e I Ty

e ot b Smepe-e | (M
= )

—p——— ———
——
——

- " = tar by @Y ——  — ey |
WA v o s AW - ——

e el -
—T

R A - o -t .
oo e

§ T — o A w—— - —— o .
- — . .

R e T
e Tt -

Hhewee
Came

Broadleat orests

Conifer afforestations
Shrublands

Agriculture land

Pasture and hedged meadows
Rock outcrops

Urban and bare land

Water

=]
]
a
a
g
I
n
=]

Classification of land cover using a Landsat image from 2010 (see Alvarez-Martinez et al., 2017)
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Landscape structure Patterns, process and dynamics
CANTABRIAN SEA
T

.......

low [N 1.0 high

Classification of land cover using a Landsat image from 2010 (see Alvarez-Martinez et al., 2017)
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Landscape structure Business as Usual

Spatial resolution:
30m

o

lenSe’t

Land cover/use legend

LANDSAT (1985 - 2010)
Land uses changes (pixel)

B Mature broadleaf forest
B Young broadleaf forest

Obtaining: trend lines Bl Coniferous forest/plantation
and land change rates B Shrubs

Pastures
Agrarian Rocks

Bl Urban [l Water
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SIOSE: Sistema de
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

-
Landscape mapping & e

Traditionally: visual interpretation and digitalization

\-_‘.‘

Sistema de Informacion de Ocupacion del Suelo en Espafia

2 Residereal |

© Froadosas cadeiiokas [40%]  Flastacic
© Matoeral [10%]

@ec

O Eddcackda [50%) Lt

© EdSeaciin [90%] Na

© Zoma verde artficial y wholade whaso [10%]

@ Vidl aporcamiomo,

@ 2002 peatonal s vepetacion [0

i

ZAL) JOVAT

1. Artificial surfaces
1.1 Urban fabric

&

12 Industial,

121, Ind
12

CORINE Land Cover

Corine land cover classes

3. Forest and seminatural areas
3.1 Forests

6 wtan bne

rban fatric E‘ i
port urits =
3.2 Shrub andlor herbaceous vegetation associations

321, Natural grassiand

1.2.3 Portsreas

1,24 Arporn

1.3 Mine, dump and construction sites

a2a Qeaton
124 o od Wi
_'&“_ -~ =
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Many classes are similar in structure but not in composition and function
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Habitat mapping

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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Habitat mapping

2016-2018

25000 puntos MAR CANTABRICO

'.?.‘.‘-'.'- &

_ | Testingl®",

Jose A. Prieto
Borja Jiménez-Alfaro

Puntos de entrenamiento:
B cCalidad media y baja

] cCalidad madia

I Calidad alta

u Altitud (m)

N (U. de Oviedo) by
Fermin del Ejido y I8
A (U. de Ledn) by
: - 2650
0 10 20 km \ 5
1 I J ' | g
\ /
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A DATA MINING method or modelling algorithm for habitat mapping relates
occurrence data and the process-based environmental and RS predictors

OCCURRENCE SPATIAL
DATA PREDICTIONS
l 215
e

< %

ko Ry

ya sl
- AL A
Wk, 7 E

b »

PREDICTORS

MaxEnt: SWD format, Tunning parameters, Phillips et al (2006)
SDM: Multiple algorithms, Bootstraping, Naimi and Aradjo (2016)
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E 1:50 000
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E 1:25 000
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Habitat mapping

Temporal dynamics,

Landsat 8 OLI (30 m)

spectral uncertainty
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j Response curves

SPATIAL
MODELLING

E —_ - r
. ,. o ‘&
'r'

-

Lt N e, ‘ﬁ‘\

Data with different spatial, spectral
and temporal resolutions allow
add ressmga variety of scale processes

N '\\-t’\ “’

s . g
o w r

. : n e
SN W

Satellite imagery LiDAr data Landsat 8 (30m ) Sentiel 2A (1 0-20m )




i IHcantabria

Landsat 8 MVC
Landsat8 x2
Sentinel2 x2

Deimos2 x2
+LiDAR +MDT

High
suitability

Low
suitability

Habitat mapping i

Locally monitored acid fens
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Landsat 8 MVC

Sentinel2 x2

Deimos2 x2
+LiDAR +MDT

High
suitability

Low
suitability

Habitat mapping
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Landsat 8 MVC 5 s "l
Landsat8 x?2 ) = 5

Deimos2 x2
+LiDAR +MDT

High
suitability

Low
suitability
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Landsat 8 MVC
Landsat8 x?2

+LiDAR +MDT

High
suitability

Low
suitability

Habitat mapping
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Hébitat 4020 Hébitat 4030 () Hébitat 6510 @)
Soectral library:

HABITAT TYPES

— Hébitat 4020 (A)
w Hébitat 4020 (B)
— Hébitat 4030 (C)
v Hébitat 4030 (D)
— Hébitat 6510 (E)
----- Hébitat 6510 (F)

./ﬁ""
- 1

o 1
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Longitud de Onda (nm) s

Reflectancia relativa
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Spectral library: PHENOLOGY

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

Verano Otono Verano Otofio

A ‘

- F. sylvatica (A)
~ F. sylvatica (B)
== Q. pyrenaica (C)
== Q. pyrenaica (D)

Reflectancia relativa

L ' L ! L J
1200 1400 1600 1800 2000 2200 2400
Longitud de Onda (nm)

—

0 L L
400 600 800 1000
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Deep learning spatial outputs

Deep learning with multispectral imagery and limiting factors

Promising... but what more actually matters??
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Agriculture and farming

ol ) S .

Textura Vegetacién '
E3ENCYEN | Fmons
1 ‘ PLANTA Resarve 3’:’:’
Crecimiento ey, ] = Ror, —= DA crec,, Npla,

Raiz

Puerto model (J. Busqué)

Norgh, mﬁn . Notg, Estiéreol
Nestie,,
Mineratizacidn plq Namine
N mineral
Nmin,, !
Volatili tvolot,,
* T

FIGURA 1. Vartables principadies de es2a00 (Cajs negras) y de procesas (and) simulados por of modeio PUERTO para un Bipo de pasto £ localzado en una tesela { aprovechado
por herbivoros de un sub-redafio ¢ de un rebadfio A en un tiempo ¢ La informaciin de partida necesaria para correr of modelo ests contenica en los cuadros de borde
rojo. Los cuadros en verde son variables que afectan & velocidad de los procesos. Los nombres de kas variables estin explicados en of apartado 5.
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Ecological functions

Current Situation

Hydrological model Hydrological model

Climate INPUT

A\ 3 1985 — 2005
- TETIS V9.0 lW1M Medﬁ (precipitation and
temperatura)

MEPFGR  Droe

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Crupe de Imestigueion d= Modeluciion Hidndogien 4 Ambsentul UNIIERDAD S8 CORMORA :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Vegetation INPUT:

Conceptual and distributed model Physical and distributed model
Spatial resolution: 100 m Spatial resolution: 30 m _
Temporal resolution: dialy Temporal resolution: hourly

Current Situation
Hydrological models OUTPUTS: _

Series: fow ~ TTTTTmmomoomoooomoooooooes
Maps of state variables: soil humidity, snow...

Maps of flows: Surface flow, subsurface flow, aquifer
recharge...

—



 Mcantabria g 4VC
Ecological functions

Climate INPUT: 2045 - 2065 (RCP8.5)
(precipitation and temperatura)

Series, =
DeltaREA x Seriepesente

Business as Usual

MF - Modelo Futuro
MP - Modelo Pesente

PN TETIS v9.0

Crupo de Imr,ﬂ.v‘gm:mr(- Modeluciin | 'u'vub'aqcn oy Amlsentul

1986-2005 2046-2065

(MP) (MF)
| 21
DeltaRE. MFiW
etca — MPi i
M=1

Vegetation INPUT: _
Cousinesas sl

REER b
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Ecological functions

— TS

_ P.N Picos de Europa

37% reduction in rivers contribution

v . oee_ 1900
Pefiamellera Baja (Deva river)

TZP.N Sierra de Guadarrama 51% reduction in rivers contribution

TTTTT . &UMQTEeVuo

16.0

12,6

100

78]

Q (m3/s) monthly average

AR AR R

1608 16060 1862 1004

J
5 1608 2000 2002

Segovia (Eresma river)
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S Ecological relationships |

Differences: Rivers are dendritic and open ecosystems with an
important role of stochastic processes (e.g. flood
disturbances), while forest are more closed ecosystems in
which deterministic processes dominate (competition).

A need for conecting
models and services

Dependencies: Both ecosystems interchange water, nutrients,
sediments and C-sources (e.g. Leafy debris, LWD, DOM).

Sediments
Nutrients
- R

Ram
Lexds > -
Y R <
¥ 7 (33; S e 2
AR / S
S — =

o N VY
( A
s Sorresywd

Bk ranentootes

R
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bbbl Rivers and Forests

Mocsientt § iy MLY | Neant 13 henien B8 | Autsenss U by 2008
0N 19 e 1

See Belmar et al., 2018

RESEARCH ARTICLE WiLEY
Tha rala Af faract matuirity in avirama hudralasical avante

2,056
Z0% .
7.045
2040 |~
e \
2.000 .
2,008 ®
2020 .
2015

0

R*= 0,04

ntensity of floods
ogTu{umaxTivy)

2,040
2,005 .
2.0%0
206
200 | T

2015 . * R'eD02
2910 .

Frequency of
floods

2,0007

20005 . * RP=040 .
- b
2,000%

2.0002
20001 | .
<000

Unexpected ??

Base Flow Index

0 2 40 « a 100 0 20 ‘@ (&) o0 10

Forest cover Forest Maturity
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Rivers and Forests

Land use intensification produces a lost of mature native forests, while land abandonment opens
opportunities for the natural vegetation to recover and mature through secondary succession.

Land abandonment: Secondary succession

2-5 years 10-30 years 50-150 years

10-30 years

Reforestation

T A B

(

Forest plantation

Secondary succession generates properties that differentiate young and mature
forests, while traditional forestry practices will not achieve this properties...

e
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Rivers and Forests

A dangerous message: All forests dry rivers ?? Or is it just young forest and plantations?

There is a strong need to better understand the role of old unmanaged forests (i.e. Mature forests)
on hydrological processes versus the role of novel forest or tree plantations...

A
Harvest

IIIIIIIIIIIIIIIIIIIIIIIII‘
0.
(o)

NPP, Evapotranspiration

Carbon/Water pool or flux

20,.......40; 60

Stand Age (Years) Adapted from Chapin lll et al., 2002
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Rivers and Forests o

Mountain ash forest (Eucalyptus regnans) in Maroondah Reservoir Region, Victoria, Australia, reduce
water to streams during the rapid years of growth (up to 40 years), but then recover after forest maturity

is reached (>150 years).
The increase in runoff comes from changes in:

1400~ * Leaf area index (transpiration, interception)

e Sapwood area (transpiration)

T S * Reduction of soil evaporation because of
FRL RN _ ’ accumulation of woody debris and leaf litter..
E ..I", . .

8004 :\ - . —
: TR B overstorey transpiration _| interception [3 runoff
"'6 8004 \ " [ understorey transpiration & soil / liter evaporation
g 1800 7 -
4004
o
200 1500
0 , 1200

0 20 40 60 80 100 120 140

Stand ape (years) 900

600

.......
B e R -
TR R TN

300 [

Sesssmnns
TR

.e
- .
IELELL RN

60 120

Vertessy et al., 1998

Stand age (years)
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Rivers and Forests

A dangerous message: Do we need to clean forests? Or just tree plantations?

Forest maturation increases the inputs and stocks of large woody debris and leafy
debris, increasing the depth of Horizon 0 and many ecosystem functions..

' Forest.

I.ovds and  Dog violet Organic debris
Grasses and  DUllds up

{ Increase
i Heterogeneity

Reduced
Evaporation
E i Increased Ter;;per:ture
mflltratlon Buere ................ E

Increased
Biodiversity
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200
180
160
140
120
100
80
60
40
20

Number of Salmonids (Individuals/ha.)

Forest and Fish

A need for conecting
models and services

0,05 0,1

Base Flow Index

Forest Maturity

0,15

3

R*=0,7089

0,2
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Functional : !
Current Situation
Hotspots
1- Floodplai : : -
oodplain extent 2 - Thermal loading 3- Recruitment of large woody debris

Maximum potential Shade-
Thermal Energy (watt . hour

C

e . 2
floodplain /m?)

extent — 3100 - @0.000000 - 0.105533 5

3 ./ ;em0,105534 - 0,316250 5 2

10570 5 2 Woody debris (m3* " ' C 3

i 5 8 - (.316251 - 0.851272 2o

- o —0.851273 - 2.687770 =

— 2.687771 - 68.451930

&> 30720
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Ecosystem services
Functional —
Current Situation
Hotspots

5 - Hillslope surface erosion

OF 4

Erosion potential

4 - Potential habitat for salmonids

Il 0.00000 - 140.00000

I 140.00001 - 300.00000
300.00001 - 500.00000

B 500.00001 - 900.00000

Il 500.00001 - 2475.28809

Relative sediment
yield for adjacent

Habitat quality hillslopes
- < 0,1 = 0.0001 - 0.0035
w04 = 0,0036 - 0.0091
=] 3 0.0092 - 0.0190

- 0,0191 - 0.0416

- > 0.5 - 0.0417 - 0.5178
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Socmecosystems

1. Probable areas of forest expansion/regression
2. Localization of mature native forests
3. Localization of functional hotspots

4. Hydrology: reduction in the average flow
Picos de Europa
Forest expansion (evapotranspiration)
Sierra de Guadarrama and Sierra Nevada
Climate change (snow and precipitation reduction +
temperature increment)

-

Picos de Europa
Rewilding

Protection of the most productive pastures
Riparian buffers in headwaters

Sierra de Guadarrama and Sierra Nevada

Rewilding of shrublands and native forest
Afforestation in the most problematic areas
Gradual replacement of pine plantations:
Riparian corridors, thinnings...
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| Hydadgy oy B W
WinueD wiedel

(o o
TP — T ~ () i
—_—— > Wbl ,%0/7]1 @ Puerto model (J. Busqué)

—
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AAVITUTS 3F MIERAULICK AmasiN TaL Model Integratlon L m

Precioktath mosaic
rec ﬂm JeeTmmmmssssssssssscccssssccssen, . “M . i N
:" WLC change \ " Production B ', LI E
Pronounced . i C
Relief : : \ A
Mill-Meat : ;
Production \ /S :
...‘ '/. 3 s
.\\,_ /‘I E :; ____________________________________________
. Voo ; Urban + industrial develo, |
v ' Effluents E
Terrestrial Erosion Water r
Biodiversity ‘ Soil loss supply /| Oceupationof ; RIPAR
\ ______________________________ ] foodplans /|
" Riparian forest N Water
FOVIAL v v Lateral red 2 ity
Hydrological I Flow \ connectivity
functioning A v v Qo) \
i Water — Hydraulic Water
Suspended SR Phosphates | functioning * ® I " Quality
v - Aquatic
Mcerc 9 m . / S— " Biodiversity "
short, steep solas wtwork | | Mydromorphological 4 |
and high  radiation Biofilm alterations (Iev.ees - f__\‘_‘ Longitudinal
ﬂ.odvo ) brates channels - weirs) connectivity l
rivers S ]
/ o Fish
\ - J Fishing and
~ seafood
TUARINE  Dynamic strongly conditioned by the production
rivers influence Land reclamation -
: Hycrodynamic —flood
Turbidity ————— » Water quality conditions ¥ Hydromorphological |
v alterations (levees)
Alien species
(flora)
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http://aries.integratedmodelling.org

MISSION  TECHNOLOGY  ON THE GROUND NEWS .;‘, TRAINING  COMMUNITY v RESOURCES v p

-
The ALICE project m

—— E= =y

2 », ARt|ﬂC|a| Intelligence
fOr ECosystem
’ erVIces

*om

..-,

Learn more
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http://aries.integratedmodelling.org

Inaccessible
source
Source

Sink
Sink

Area of
critical flow

Use

Unmet demand

A i m
ersv e

The ALICE project

A better way to
model ecosystem
services

ARIES maps the agents of provision of ecosystem
services (sources), their beneficiaries (use), and
any biophysical features that can deplete service
flows (sinks) automatically choosing the best
available models and data. Through artificial
intelligence and innovative semantic modeling,
ARIES assembles spatial data and expert-
contributed model components - deterministic or
probabilistic - to quantify and map ecosystem
services, at the appropriate spatial scales and
specifically for each ecological and socio-
economic context.

—



. IHcantabria

LA

i ) 43
Model integration  ##= m

Configuration

s [Processes | (Qualities]  (Roies)
idsntities |

implies ¢————— affects
affects
Biodiversity Flow
. =

aff Invasive Control
s 1 ()
applies to

X- C "< keLAB
applies to — - lmnl!es‘-—aﬂ‘em—". Vecsion 098 ks
Water Transfer ”-
@
\/-////'-\ atfects =

lies to

//’
s to ranm/-- .@“l ARIES

:

5{1
|

e “ ' ARtificial I X
(B e vl
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- - - ; . - , Population
(& R i | | v .
.}‘ ARIES Climate change i | LULC change | e & Agriculture

Ao
=1 i mmmmmmmaad e e = Industries e :
- Water uses :
' A Tourism
MODELS Fires

1

i Co[lceptual model | Model i Biophysical models
Integration i (Ecological, i
_, i Hydrological, etc...)
S BT ” 4
Tt BIODIVERSITY
E Cognlt.uve i - \
| mapping |
[ Aquatic Biodiversity
] SH_ —— i - BGINs »| Terrestrial Biodiversity
i P patory e Scenarios
f process : Ecosystem Services
T T B o SH ’ Characterisation
4 Case studies FORUM PES & Barriers for GINs
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Ecosystem Services Characterisation

Terrestrial Ecosystem

River Ecosystem

Estuarine Ecosystem

1. Meat production

2. Milk production

8. Water Quality

9. Fisheries

13. Water Quality

14. Fisheries

Model integration

Biodiversity / Conservation Diagnosis

16. Terrestrial
Biodiversity

17. Freshwater

3. Forestry products

4. Carbon uptake

10. Recreation / Tourism15. Recreation / Tourism

11. Water purification

Biodiversity

18. Estuarine

20. Habitat

Conservation Status

21. River
Ecological Status

22. Estuarine

Biodiversity Ecological Status
5. Erosion Control 12. Flood protection
A tage
6. Recreation / Tourism \, ALICE
7. Amount of water
1 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
MeatP [MilkP [ForestryP |CarbonU |ErosionC [TRecreation [Water |RiverWQ |RFisheries|RRecreation [Wpurification |FloodP TBiodiversity |RBiodiversity Heritage|HabitatCS |RiverES
1|Meat Production X Input Input Input Input X Input
2|Milk Production X Input Input Input | Input X Input
3|Forestry Products Input Input Input Input X Input
4|Carbon Uptake Output [ Output| Output Input | Input X Input
5|Erosion Control Output [ OQutput| Output Output| Input X
6|Terrestrial Recreation X X
7|Amount of Water Output [Output| Output | Output X Input Input Input Input Input Input X Input X X X
8|River Water Quality Output [Output| Output | Output [ Output X Input Input Input Input Input X Input X Input X
9|River Fisheries X X Input X X Input X Input
10(River Recreation X X Output X X
11|Water purification X X X Input X X X X
Flood protection X Input
X X Output Input Input X Input X Input
X X X X X Input X Input X Input
X X Output X X X
Input | Input Input Input Input Input Input Input X
17|River Biodiversi X X X Input Input X X X Input X
X X X Output X X X X Input
Heritage
20|Habitat Conservation Status X X X X Input Input** Input** Input**  |Input**  Input** Input Input X X X X X
21[River Ecological Status X Input | Input /* Input /* Input /* Input* Input* Input Input X Output X X X
52 Estuating Ecological Staa | x T X oput | nput | nput | x| oups X
Model dependencies —
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WAVTUTS 35 MisRbLLeCe dmaiin ol

. . changes in
= Invasive species |34 %r i -
corridor use

“eutrophication,

a'néi lower water
table elevations s
i Interreg

Atlantic Area
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http://aries.integratedmodelling.org Aﬂ o COSySte 28 Of
models

Models and data used in ARIES are stored on an
expanding semantic web. While users can provide
their own data and models, an extensible network

f hosts data, models and model services that are
P i NI assembled according to context. In this kind of
e ) j . collaborative modelling:
| [T watershed 1. Models and data are developed by the
: ﬁ v transactorg o] individual, independent experts;
" Hhs benehdates 3 J R 2. Open source technology allows researchers

L Tt and institutions to add models and data to the
_ Weather model s .
Flow models netwo rkr
Compute assessment in context .

3. Models and data can be made available to all
users or restricted communities;
4. Artificial Intelligence negotiates the most. /. . -
appropriate models to solve user queries;
5. Transparent documentation can be generated

—
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T S s Stakeholders
: "'Sték;holder forum
= Project core team

Natural

ALICE
scientists

scientists

ALICE

manager
partners

Social
O scigntists

Policy makers
and regulators

|

Managers
| ACTORS who
\ 4 support a claim
NGO’s > with alegal or
' woral interest
p—

Economic and :
leisure activities S~




- &

* HCE i -
: Meantaia The ALICE project E

www.integratedmodelling.org

Scientists in the past collected data in notebooks. In the
digital age, we need scientific data and models to

be 2
helping individuals, businesses, and governments make
better informed decisions.

A fully connected information landscape using open, safe,
accurate, “Wikipedia-like" sharing and linking of models can
enable data-intensive science for decision making on a scale
yet unimagined.

We wantto share the methods and technologies we have
built to achieve this vision. Join us to reach it faster,

-~ -
» 3

N

Scientists in the past collected data in notebooks. In the digital age, we need scientific
data and models to be Findable, Accessible, Interoperable, and Reusable, helping
individuals, businesses, and governments make better informed decisions.

E— —
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www.integratedmodelling.org

Source areas

Flows

Knowledge

Beneficiaries XS T, R

e

Spatial scales
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VAVLTUIS 3F MIsRbLLeCH dmaiinTat

Stakeholders

.

.+ lowards collaborative
=5 landscape

management Fetsiom

Riparian Forest
Road map to a participatory _ , ‘ R
assessment S\

g ~ i Y Green Infrastructure
Coordinating authors « e b Network Spatia|
Jq - 1 | M

Johanna Ballé-Béganton & Denis Bailly s
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February 2018 Surveys: collect the impressions of the agents.
March 2019 > First Workshop: Recognize Strengths and Weaknesses

in the territory for adaptation to Climate Change and

the main environmental problems.

January 2020 Second Workshop: Presentation of results of the

models for the current time and approach of

solutions.

June 2020 Third Workshop: Presentation of results of the

scenarios and approach of alternatives.
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Sociecological networks

The model fravidesasters e simates andidiassifielgipetafomships, startiR§MGHFISHRAIBI(provider->transactor). .

watersheds) are first types of Transactors (e.g. farmers, coastal dwellers)
...and followdegtifidd usel (heinaficiaey <- trapsfisianopy|ldintbadnetentially) diftcidenlyfiechiekinodel for each flow.
Al engine. identified last.

Intermediate transactors (e.g. markets) are brought in according to the ontologies. They can be local or remote.
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Benefits to
land users

Costs to
downstream
populations

Deforestation
and use for
pasture

HE-
The ALICE project m

Conservation
with payment
for service

Important!
This logic is repeated every
year

» Need annual payments
» Need sustained financing

—
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Protected Area

Payments can go to:

PES

* Private landowners: including
buffer zones and biological
corridors, among others

Private lands
A

* Protected Area budgets

PES

Users
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= Not a universal solution

= (One size does not fit all

= |dentify the services being provided clearly

= Understand and document the links between ecological processes and
services

= Include the demand side, not only the supply side
= Monitor effectiveness

= Design flexible mechanisms

= Mix and match with other mechanisms

= Getting the science and institutions right
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GUI - kK.EXPLORER
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Thanks a lot for your attention!

Atlantie-Area
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