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The Baixo Vouga Lagunar Oy Ve
Ria de Aveiro coastal lagoon - Portugal

0 0 01010 g 0 0 protected area 2
C C 2 d C O d C O i
) - - - - . C) C ———tm
e Tl
d S O C DE C ged 9 ed( = T o
: e T T o
C g dAPDPIOd O DeOpIcE O U s =
- < — — -;Pq.
C C C - C) C) . C) = =
Yy
b Y / -
000 N N A A AcCo a N
C C C . C }

===
NN ¥ et “ ¢ 3 :
= g . Y L 2R 3 » ~
» = : y 3 vy %
= 2 qJ'b =0 *(:’ 1 L b P s \ \
= 2y
o




The Baixo Vouga Lagunar context

Prevent surface salt water

N

intrusion during high tide —
periods into agriculture fields: A BVL
floodbank extension 4075° N

Changes in the hydro-ecological
dynamics:
the water level downstream
expected to rise

increased submersion period of
tidal wetlands
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40.72° N
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Future floodbank extension
= Current floodbank
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Summary of the Methodology
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We have modelled saltmarsh plant species and habitats
under a coastal squeeze scenario

Mapped ecosystem services based on expert valuation
(semi-quantitative)

Ecosystem services were prioritized according to
stakeholders’ preferences

Key areas for ES provision were established using spatial
multi-criteria analysis (smca)
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1. Saltmarsh plant species models

Four species:

- % coverage (adapted Braun-Blanquet);
- 13 transects (100 m);

- 5 campaigns: 2004 (Aut/Win), 2005 (Spr); 2005
(Aut), 2006 (Spr), 2015 (Spr)

Explanatory variables:
Salinity
Elevation/Bathymetry m
Distance to streams m

Percentage of tides above critical level yearly
~ submersion period

=~ Species distribution models: GLM betareg
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Halimione portulacoides
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Explanatory variables
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H. portulacoides Halimione portulacoides
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From species distribution to habitats
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=~ Adapted the EEA EUNIS habitat classification 2012 (incl.

typical associations observed along the gradient)
=~ Based on predicted relative cover of species (modelled)
=~ Multivariate classification analysis (hierarchical clustering)

= IndVal analysis (indicator species)
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Predicted habitats mapping
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2. Ecosystem service proxies
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= CICES classification
=~ Potential to supply ES expert knowledge valuation (0, 1, 2)

lookup table based on the contribution of habitats and
associated mobile biotic groups

= ES summarized into 11 types:
(1) Biotic based energy sources;

(3-4) biotic/abiotic materials;

(5-6) nutritional biotic/abiotic substances;

(7) mediation of flows;

(8) mediation of waste toxics and other nuisances;

(9) maintenance of physical chemical biological conditions;

(10) physical and intellectual interactions with biota, ecosystems,
land and seascapes environmental settings;

(11) spiritual symbolic and other interactions with biota ecosystems
and land seascapes environmental settings
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Latitude

ES mapping downstream
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Latitude

ES mapping upstream

) ) ) ) ) 16
Service 1 Service 3 Service 4 Service 5 Service 6
14
40.74°N
40.72°N 12
40.7°N — 10
40.68°N 8
Service 7 Service 8 Service 9 Service 10 Service 11 .
ey b & c}, ,“ &
. & ,
.
i : N 2% L)
T T T T 1 T 1 I I
8.64°W 8.6°W 8.56°W 8.64°W 8.6°W 8.56°W 8.64°W 8.6°W 8.56°W

Longitude



Q
C
Q

3. Elicitation of preferences
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= Workshop with stakeholder (n=17 individuals):
1) Policy / Governance,

2) Public Administration,

3) Citizens,

4) Environmental scientists,

5) Interest groups and

(
(
(
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(
(

6) Business

Pairwise comparison of ES (AHP ranking) using online form

n

Analysis of responses (Consistency ratio of individual judgements
ICR)

Multivariate classification analysis of individuals (#/erarchical
clustering) to identify main groups

n

n

= Spatial Multicriteria Analysis to identify priority areas (SMCA -
EVAMIX)
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Servigos dos Ecossistermnas

(Baras vivos)

CULTURAL

.

INTERAGOES FISICAS E
INTELECTUAIS COM O

AMBIENTE
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INTERAGOES FiSICAS
(CONTACTO DIRETQ)
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DESCRIGAD

ImMeragdes fisicas entre 0 Homem e a Natureza para fins de entretenimento

EXEMPLOS

Cbsanvacho de aves, snorkeling, marguiho, caminhada, escalada, passelos e barco, pesca de

lazer {paaca & linha) & caca de lazer
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HABITAT(S) ONDE OCORRE:

A (A2, AZ22, AZ 3, A5, AZ535 AZ53C, AZE1,
AT)

Habitats marinhos

Prajas, s s, ] . b

de arela, lodagals & coluna de dgua

B (B1.3; B1.4, B1.6, B1.T, B1.8)

Diunms costeiras

Dunas herbdceas, arbustivas o arbdreas (pinhal literal)

C (C1, 1.3, C2.3, CA.21, C3.22)

Lagos, Rios @ Zonas himidas de dgua doce

Lagos, rios, juncais & cancais dulcaquicolas

ES.44 ¢ G1 (G1.1, G121, G1.22 G1.31)

Habitats ripicalas

Habitat ripicola arrelvado, bosque paludoso, amial
ripicola, ulmesros e frelxos

S5 (511, 5
Habitats construidos, industriais o artificiais
Anuaculiura & Salinas (Marinhas)

x10

Bocage
Mosaico de campas de cullive @ pastagens

Servicos dos Ecossistemas

(sares vivos)

PROVISIONAMENTO

BIOMASSA

CODIGO
ESS P _Mut_Baomass

DESCRIGAO
Produgdo de bens alimentares

EXEMPLOS

SES

Peixes de dgua doce (sével; Peixes migradores (snguia, lampreia); Peives de dgua salgada
{solha, robalo); Marisco (crusticecs, moluscos); Cereals (amcz, trigo, milhol Aguacultura

(dourada, robalo, ostras, bivalves)
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HABITAT|S) ONDE OCORRE:

A [A2.2, A2.22, A2.3, AR5, A2.535, A253C, AS.22,
AS X AE2E AE 3D AE 33 A543 AT)

Habitats marinhos

Praias, sapais cosleiros, bancos de areda, lodagals,
sedimento infralitoral & coluna de dgua (da @ mar)

cc1, C1.3, C23)
Lagos & Rios

Lagas, lages permanentes sutrafizados e ras

E5.44 & G1 (G1.1, G1.21, G1.22 G1.31)

Habitats ripicolas

Habitat ripicola arrelvado, bosque paludoso, amial
fipicola, ulmeiros @ lreixos

I (1A, 1.5

Agricultura

Terrenos andvels & culthados, pousios.

J5 (5,11, JB.12)

Habitats construidos, industriais & artificiais
Aguacultura & Salinas (Marinhas)

xXi0
Bocage
Mosaico de campos de cultive @ pastagens
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Stakeholder questionnaire
Analytic hierarchy process (AHP)

i

(@)

ros

v

Qual a importancia do SE1 "Provisionamento de Energia proveniente de seres *
vivos" em relagdo ao...

Likert-type scale:
5 levels bidirectional
ordinal scale,
SE3 Provisionam.. with equivalent number of
negative and positive
statements

muito menos imp... menos importante igualmente impo.. mais importante  muito mais impo...

SE2 Provisionam...

SE4 Provisionam...

SES5 Provisionam...

SE6 Provisionam...

SE7 Regulacéo & ...

SE8 Regulacao & ...

SE9 Regulacao & ...

SE10 Cultural: Int...
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Consistency ratio of individual judgements
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Mean weights of each Ecosystem

Service per cluster
1 (most important) to 10 (less important)

Ecosys.tem Cluster 1| Cluster 2 Compromise
Service
ES1 4 5.2 4.6
ES3 4.1 3.7 3.9
ES4 5.9 1.6 3.7
ESS 1 10 5.5
ES6 6 1 3.5
ES7 1.4 6.6 4
ES8 4.2 8.5 6.3
ES9 7.1 9.3 8.2
ES10 8 2.1 5.1
ES11 10 1.3 5.7

Cluster 1

- 0.4
5 km - 0.2
~ 0.0

Cluster 2

Compromise

Cluster 1

Compromise

1.0
0.8

- 0.6

- 0.4
- 0.2

- 0.0




Conclusions

n

n

Jqu
Cross

Our results indicate the main areas to be preserved at the BVL scale:

the traditional agricultural mosaic fields with a woodland element
(bocage)

the freshwater courses and
the subtidal estuarine channels
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At the scale of the entire Nature 2000 site:

Idenfitication of compensation sites for saltmarshes and wetlands
restoration

Co-building: by combining ecology with the analysis of social
preferences, management can be informed for improving the
conservation of coastal ecosystems

STOTEN special virtual issue “EBM in aquatic systems”
Martinez-Lopez et al. under revision
Lillebo et al. 2019
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Thank you very much for your attention!

universidade de aveiro
departamento de biologia

3 BASQUE CENTRE
c FOR CLIMATE CHANGE

Klima Aldaketa Ikergai cesam

Sustainability, that’s it! universidade de aveiro
centro de estudos do ambiente
e do mar

10/28/2018 ESP 2018, San Sebastian www.aquacross.eu/




	Participatory coastal management through elicitation of ecosystem service preferences and modelling driven by “coastal squeeze”
	The Baixo Vouga Lagunar �Ria de Aveiro coastal lagoon - Portugal
	The Baixo Vouga Lagunar context
	Summary of the Methodology
	1. Saltmarsh plant species models
	Explanatory variables
	SDMs output
	From species distribution to habitats
	Predicted habitats mapping
	2. Ecosystem service proxies
	ES mapping downstream
	ES mapping upstream
	3. Elicitation of preferences
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Conclusions
	Thank you very much for your attention!

