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OIECUVE

1. To show the relevance of scientific and technological high
quality research to reach a real sustainability by means of an
Integrated Coastal Zone Management and specific examples
from IMEDEA results in the Balearic Islands (Mediterranean).

2. To discuss the new role of science in our society as a potential
contributor to decision making processes.
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Introduction

What do we understand by Coastal Zone
In small islands, the coastal zone is really the whole island.

It is a dynamic, fragile and complex area where a diversity of forces, processes
and pressures are in place, all inter-related: waves, currents, sediment
transport, bio-geochemical fluxes, biodiversity, socio-economic, cultural and
institutional processes.

The Coastal Zone has a unique biodiversity in terms of flora and fauna: unique
and scarce

The Coastal Zone is of high economic, social, cultural and recreational
importance

A large number of administrations and institutions have competencies on the
coastal zone.
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Introduction

Services and functions

Regulation of gases
Regulation of cIimate

Erosion control

Nutrient recycling
Recycling of contaminants
Seawater treatment

Food production

Genetic resources
Recreation
Cultural values
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Introduction
Socio-economical importance

Tourism, recreational activities
Residences

Fisheries

Transport and commerce
Preservation of natural heritage
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™Y Introduction

Three sub-systems:

Natural system
Socio-economy system
Administrative system

Administrative  (—  Socio-economy

Multi-resources, multi-users, interacting,
very complex system
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Problems (some examples from Balearic Islands)

Deterioration of seawater quality

Algal blooms

Deterioration of sanitary conditions of seawater for swimming
Proliferation of invasive species

Deterioration of Posidonia oceanica meadows

Loss of fishing areas

Beach erosion

Sand dune loss

Coastal urbanization

Theses problems now have clear economic and social effects.
There is a significant pressure on the coastal zone as a resource.

“The natural resource Is not unlimited”!
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Problemas comunes (Europa)

Programa de demostracion de la Comision Europea sobre la gestion
Integrada de las zonas costeras

Urbanizacion no planificada Erosion de la costa y

de la calidad de las aguas
Inversiones malogradas
*Puestos de trabajo no estables *Degradacion en los habitats naturales
*Degradacion medioambiental y socia|  eDegradacion de los nucleos urbanos
*Riesgos de desastres naturales
*Pérdida biodiversidad

Ausencia de infraestructuras
y redes adecuadas de
comunicacion y transporte

*Agotamiento de las reservas
*Problemas sociales y econémicos
*Emigracion

Fuente: Documento de la Comisiéon Europea, COM (2000) 547
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Problemas comunes (Europa)
Principales impactos en la zona costera relacionados con /as presiones

" Prosknes jdrvers | mgacks

Fuente: /ntegrated assessment and future scenarios for the coast. In Managing European coasts. Springer 2005



Threats

 Loss of land resources with economical value

e Loss of land resources with natural and visual values
e Loss of properties

e Loss of marine and land species

e Loss of historic and archaeological resources

 Loss of public access to space and resources

e Pollution

e Congestion
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£ J The coastal zone:

The Coastal Zone
=
conomic activities

Science Science

Fragile system, pressures Resource not unlimited

COASTAL ZONE HAS TO FULFILL TODAYS NEEDS AND THE ONES FROM
FUTURE GENERATION.

¢How to deal with a complex,
interdisciplinary and global problem?
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The concept

alears

Sustainable development:

“..the development that satisfies the needs from the present without
compromising the capacities of future generations to fulfil their
own neeas”

Comisién Mundial del Medio Ambiente y Desarrollo, 1987, informe Brundtland

Also:

“Sustainable development implies an increase in quality of life within
the limits of the ecosystems”

Programa de Medi_o_ Ambiente de las Naciones Unidas y Fondo Mundial de la Naturaleza, 1991




2. Genlaral fragne, gasic orinciolas el eriallagricgs: susieineiollity

Main ideas:

Development has an economical, social and environmental dimension, and will
only be sustainable if we can find equilibrium between them.

This equilibrium has to be found using at every time the best available
knowledge existing, the best scientific and technological knowledge,
internationally accepted.

To advance towards more sustainable attitudes implies considering
sustainability as a process.

The advance towards sustainability is a positive change. The strategies imply a
positive change for citizens employment and welfare.

Sustainable development is a clear strategic opportunity on a medium/long
range, with possible adjustments being needed on the short term.

The institutional leadership and compromise together with the social
consensus are key elements of the process towards sustainability.
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Sustainability, Ocean Commission — 2004; USA “Principles and
guidelines for coastal and marine policies”

(GUIDING PRINCIPLES

As described in Chapter 3, the Commission’s work was guided by a set of fundamental principles. These
principles underlie all the recommendations and should form the basis of a comprehensive national ocean
policy:

Sustainability: Ocean policy should be designed to meet the needs of the present generation without
compromuising the ability of future generations to meet their needs.

. The principle of stewardship applies both to the government and to every citizen. The U.S.
government holds ocean and coastal resonrces in the public trust—a special responsibility that necessitates
balancing different uses of those resources for the continued benefit of all Americans. Just as important,
every member of the public should recognize the value of the oceans and coasts, supporting appropriate
policies and acting responsibly while minimizing negative environmental impacts.

Ocean—ILand—Atmo - Ocean policies should be based on the recognition that the oceans, land,
and atmosphere are inextricably ctions that affect one Earth system component are
likely to aftfect anotl

which they live. Applying this principle will require defining relevant geographic management areas based
on ecosystem, rather than political, boundaries.

ftiple Use Management: The many potentially beneficial uses of ocean and coastal resources should be
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3. The new role of science in XXI's century society

“It is not an exaggeration to assert that without
science there can be no sustainable development”

32 Sesiodn de la Comision de Desarrollo Sostenible UN, 1995

Knowledge of the system is a key element to reach a true
sustainable development. This implies high quality research,
tools and instrumentation (data, indicators, thresholds,
predictive capabillities, etc.)

A scientific approach should guarantee:

= A consensus by means of quantifications with reliable methodologies, reproducible
and internationally established.

= A reliability of the data.

= A theoretical background internationally accepted.




3. The new role of science in XXI's century society

Society is turning towards science.

Not only during crisis or catastrophic events (health,
environment, food, energy, etc.)

As an element of the decision making proocess that
guarantees independence and reliability due to the existence
of an evaluation system internationally accepted.

‘Strong science for wise decision’.
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POLICY FORUM: ECOLOCY

International Ecosystem
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Scientific needs:

Ocean Commission, 2004

Box 25.1 Examples of Ocean and Coastal Science Needs
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Research lines

Science based Operational Oceanography in the Mediterranean

Circulation and dynamics, scale interactions, basin, sub-basin and local
= Basin scale circulation and climatic effects
= Sub-basin scale, mesoscale effects and interactions, shelf/slope exchanges
= Local scale, interactions and residence time
Coastal zone variability and beach morphodynamics
= Beach erosion and sediment transport
= Beach safety: longshore currents and rip currents
= Tsunami forecasting
Physical-biological interactions at sub-basin and local scale: water quality
= Harmful Algal Blooms (HABS) in harbors, bays and beaches

= Debris and floating material characterization and drift forecasting for
recovery

= Interactions between currents, waves, water quality and Posidonea oceanica
extension

New tools for non linear systems forecasting. evolutionary computation

= Darwin Genetic algorithm (reg) : applications to ocean currents forecastig
solar spots, wave heights, precipitation, etc




Research lines

. Marine Technologies: development of new low cost (in coliaboration with

Albatros Marine Technologies, spin-off)

Development of new platforms. Rov'’s, AUV'S, gliders, buoys
Integration of sensors and platforms for sound sampling of the coastal zone

. Operational Systems “to be” implemented at IMEDEA

Sub-basin and local scale currents circulation, interactions at different scales.
Balearic Sea

Rip currents in beaches. pilot study off northeast of Mallorca Island: Cala Millor

. Science based Sustainable Integrated Management in Coastal
Zone

Scientific achievements, Sclience based management and Sustainability principles
New Observational networks, GIS tools and modeling predictive capabilities

Innovation in services in the coastal zone, environmental innovation and
sustainable tourism




Research lines

| ‘Scientific examples (observations and modelling)

from basin to beach scale.

Basin scale (10->5 km), since 1995 (*): /arge scale circulation, role of bottom
topography, specific features, transport in detailed sections

Sub-Basin regional scale (521 km), since 1992: mesoscale/mean flow
Interactions, blocking basin scale circulation in specific sub-basins,
circulation Alboran and Balearic Seas, elc.

Local (1 km->500m), since 1993: sub-basin-local interaction through
canyons, shelf/slope exchanges, circulation in bays, residence times and
water quality, etc.

Towards... beach (500>10m), since 2004: fine sediment resuspension by
waves and recirculation and sediment transport by wind induced coastal
currents in bays and beaches, (only still with PE non hydrostatic models ang
towards integration with wave models).




Results at basin-sub-basin scale

J Circulation and dynamics. Scale interactions: basin, sub-basin and
local scales

e Basin scale circulation and climatic effects

e Sub-basin scale, mesoscale effects and interactions, shelf/slope
exchanges

* Local scale, interactions and residence time

Fernandez, D. E. Dietrich, R. L. Haney, J. Tintoré. Progress in Oceanography. 2005

Main result: importance of general circulation and sub-
basin interactions

— — = T




Results at sub-basin scale
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Main result: importance of mesoscale structures.

More than 30 papers in peer reviewed journal since 1988, mostly in Balearic and Alboran sub-basins
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Results at local scale

B ——————————
, PUERTO DE CABRERA

4333300

Tiempo de residencia (en dias) cerca

Cobertura de Posidonia del fondo. z

oceanica

Main result: residence time and eutrofication. Water quality and relation with
Posidonia Oceanica seagrass coverage in Cabrera Harbour.

Implications for number of boats allowed in the moorings.

Orfila et al., Contin. Shelf Res., 2004




Results at local scale

Coastal morphodynamics
Beach erosion and sediment transport

Main results: adjustment after extreme events, fine sediment
resuspension by wind

Basterretxea et al., J. Coastal Res., 2004



Results at local scale

Water Quality: HABS proliferation

Playa de Palmira (Calvia)

=
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EIVISSA AND FORMENTERA
ISLANDS
Samples Sites of
Algal Blooms
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Oil-spill mapping

Land vulnerability

Security in beaches — rip currents
Prediction of trajectories from Tsunamis.
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circulation
sub-system

Coastal ocean
forecast

Atmospheric

forcing collection

Qil spill
coastal
sub-system

Environmental
Sensitivity

Trajectories

Decision
support




OPElcBREIRSYSIERISHEIRENINP EMERIE

> & Ejerdido Mediterraneo 2...

& http:/fwww imedea. uib....

| &, Arcview GIS 3.2

It is based on a
Geographical Information
System (GIS) for oil spill
crisis management.

It incorporates all the
available information,
identifies resources at risk,
establishes protection
priorities and appropriate
response.
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Characterization of the different types
of coast. vulnerability and ESI.

TIPOS DE COSTA {sequn &l Indice de Sensal dad Ambental -HOAA, 2002-)
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Tacrnolgey cdaveloarment

e Cormoran (CICYT). ROV's, AUV'’s, boyas
 Mersea (EU). Gliders




Tecrroloc)y clavaloarrien)

Beach monitoring using cameras, breakers, rips,
bathymetry changes, etc.

- —
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Surelry excirnoles af IMEREA Kelowy floyy

Currents in the Balearic Sea for Search and Rescue Operations.
Beach variability and relations to Posidonia Oceanica (Magaluff)

Beach erosion (Magaluff, Santa Ponsa, Bahia Alcudia, Cala Millor,
Cala San Vicente

Beach fill processes (Cala San Vicente, Cala Millor, Bahia de Alcudia)
Harbour oscillations (Puerto de Calanova, Ciutadella, La Rapita)

Support to Olympic candidate (Palma-Madrid, 2012) and America’s
Cup candidate (Palma)

Residence time in harbours and bays (Parque Nacional de Cabrera)
Water quality and HABS (Paguera, Eivissa)
Sustainable beaches (Calvia)

Operational systems for currents and waves in beaches (being
implemented)
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= /CZM (ICAM 2005)
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“A dynamic process of sustainable management and use of coastal
zones taking into account at the same time the diversity of
activities and users, the fragility of coastal ecosystems and their
Interaction”

= JCZM
Temporal and spatial scales of managing ?

Think globally, act locally

= /CZM: involve all parties concerned in the management
process. (from the beginning)



70’s 80’s:

1987:

1992:
1995:

1996:

2002:

2002:

2005:

Irrtaretiac) Cozigiell Zogle Verec2mant (ICZ\Y)

Background in Europe:

Several coastal laws (Spain, USA...)

World Commission on Environment and
Development (WCED), “sustainable development”

Agenda 21 ; Convention on Biological Diversity

Global Program of Action for the Protection of the
Marine Environment from Land based Activities

European Commission, GIZC
European Commission, Recommendation 413

Plan of Implementation for the World Summit on
Sustainable Development

Protocol on Integrated Management of
Mediterranean Coastal Zones, ICAM




Irrtaretiac) Cozigiell Zogle Verec2mant (ICZ\Y)

Superficie 49

Anchura Maxima s59m
Anchura Minima 13 m
Anchura Media 233 m

Cala Millor study,
Mallorca, 2005.

Anchu
Anchura
Anchura Me
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Master plan for ICZM Manitoring &

Evaluation

Four main steps

1) Start: problem identification,
characterization and
diagnostic of the coastal zone S e
(natural, socioeconomic and L || oo S s
administrative) wiision ° R s

2) Planning phase: options,
alternatives

3) Implementation
4) Monitoring and evaluation

Source: Bower and Turner (1998)
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6. The UGIZC project: towards ICZM Strategy Balearic Islands

Specific objectives:

 Generate, develop and incorporate cientific knowledge to ICZM

« Develop new methods, tools and instruments for both science and
management.

« Establish the bases and develop the strategies and tools from an
integrated perspective to reach sustainability of the coastal zone.

S * Re-enforce research on marine and coastal environment as a basis
- for future sound based decision making.




6. The UGIZC project: towards ICZM Strategy Balearic Islands

WP3: Tools

Coastal observatory GIS_Coastal zone

Gz raphic Information System

uGIZC

ﬂl Govern
de les llles Balears




6. The UGIZC project: towards ICZM Strategy Balearic Islands

WP3: Coastal zone Units

Unidad de Gestion Integrada

Badia d'Alcudia = Caracteristicas ambientales
MM s et e uso crvario e Actividad econémica

- — Normativa
Construcciones - e
S— Actores

c de cultivo (arboreos, : = - ituci
reagr:gi‘z:d?v:-:els\;a {arbéreos, secano ; |nStItUC!Ones
— — Actuaciones

Suelo no urbanizable o ristico
(resto del municipio)

Zonas marinas prolegidas
I:l Espacios naturales protegidos

1. ANEI 7~ LIC y ANEI

2- ARIP 8.~ ARIP, LIC y ZEPA

3~ LIC 9.- PARQUE NATURAL,
4. LIC y ZEPA LIC, ZEFA y ANEI

5. ANEI LIC y ZEPA 10~ RESERVA NATURAL,
6.- ARIP y ANEI LIC, ZERA y ANEI

Limite municipal

m— | imite de las zonas naturales protegidas

y

S-LGIZC

Govern de les lles Balears
Conscllena d'Econormea, Hisenda i Innovacsd



6. The UGIZC project: towards ICZM Strategy Balearic Islands

WP3: Coastal zone Units

Depdsito de playa segd
la cartografia 1/5.000 del

Govemn Balear

vz

§. Parking vehiculos

Caminos, zonas deportivas

" ‘L '

f, 3 L

. i ) : E = Linea de costa, torrente, piscina,

TS n = esla riificial, fuente, albuferas
8- LIGIZC N aramag

Perimetro de cultivo y da vegetacitn
y perimetro de masa boscosa

1M-E.D-E-A UGIZC _g Edificlos, muros, cameteras

2 comarcales, locales y peatonales

Platja d'Alctudia Alcudia, Maliorca

Longitud de la linea costa (playa). Se espaecifica en la figura

Playa da arenas de grano fino y da tamane madio

‘Area de la playa: Se especifica en la figura Playa urbana. Sector Badia d'Alcidia

Curvas de nivel y delimitacidn
de las playss

Accesos rodades

N
0 100 200 300 m
™

Gowvern de les llles Balears
Consellera d'Economia, Hisenda i bancrvacd
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6. The UGIZC project: towards ICZM Strategy Balearic Islands

; J WP3: Coastal observatory

1. Sistemas de
observacion en tiempo

2. Asimilacion de
las observaciones

real in situ y remotos en modelos
DATOS Y OBSERVACIONES MODELOS

4. Predicciones

[]

resyltados en tiempo real
5. Diseminacion mﬁos

Obtencion de informacion del medio costero

e Instrumentacion UGIGZ: boya oceanica, sistema de video-monitorizacion de playas,
topografia linea de costa, observatorio socioeconémico

e Instrumentacion IMEDEA: boyas oceanicas, instrumentacion oceanica, vehiculos
submarinos...

e Integracion de informacion externa existente sobre el litoral balear




6. The UGIZC project: towards ICZM Strategy Balearic Islands

Indicators:

OBJETIVOS

Nim

INDICADORES

MEDIDAS

Controlar
apropiadamente
&l desarrollo
futuro de los
eapacios de la
costano
desarrollados

1

DEMANDA DE PROPIEDAD EN
LACOSTA

11, Dimension y estructura de [a poblacion de la
costa

SUELO OCUPADO

. Porcentaje de ocupacion del suelo segundos
[a distancia con la costa

VELOCIDAD DE OCUPACION DE
LACOSTA

. Areas urbanizadas

DEMANDA DE TRANSPORTE
HEN) LA COSTA

. Volumen de trafico a{en] las autopistas y
carreteras principales de la costa

Promaver una
economia
dinamica y

sostenible para
la costa

PERDIDA DE DISTINCION
CULTURAL

111. Volumen & importancia de vendas de
productos locales con distintivos de calidad
ambiental regionales o europeos

PARAMETRO‘S SECTORIALES
DE QCUPACION

121, Ocupacion total, temporal y estacional, por
sectores

122 Valor ahadido de cada sector

VOLUMEN DE TRAFICO
PORTUARIO

134, Numero de llegadas y salidas de pasajeros
por puertos

132 Movimiento de mercancias en los puertos

133, Proporcicn de bienes cargados por rutas
cortas

INTENSIDAD TURISTICA

141, Numero de pernoctacions colocas turisticas

142, Tasa de ocupacion hotelera

TURISMO SOSTENIBLE

154, Numera de plazas turisticas en alojamientos
con ecoetiqueta de la UE

152, Ratio de noches por nimero de residentes

PRESION PARA LOS EFECTOS
DEL OCIO EM EL LITORAL

. Nimero de amarraderos deportivo s

: { Proteger y
A

promover |3
diversidad del
patrimonio
natural y cultural

I5-UGIZC

SUELO DESTINADO &
AGRICULTURA INTENSIVA

. Porcentaje de suelo agricola intensivo

EXTENSION DE LOS HABITATS
SEMINATURALES

. Area con habitats seminaturales

AREA TERRESTRE Y MARINA
FROTEGIDA POR NORMATIVA

B1. Area protegida para conservacion de la
naturaleza, del paisaje y del patrimonio

Asegurar el buen
estado del agua
delas playas y
el agua dela
costa

CALIDAD DE LAS AGUAS DE
BANO

161, Porcentaje de aguas de bafio que cumplen
con |a Directiva Europea de Aguas de Baro

ACUMULACION DE
DESPERDICIOS EN EL MAR, LA
COSTA ¥ LOS ESTUARIOS

171. Volumen de desperdicios recogidos por
tramos de costa

CONCENTRACICN DE
NUTRIENTES EN AGUAS
COSTERAS

181, Concentracion de nitratos y fosfatos en aguas
costeras

CONTAMINACIGN POR ACEITES

192, Volumen de vertidos accidentales de aceites

193, Himero de vertidos de aceite observados
desde el aire

GESTION EFECTIVA DE
LUGARES PROTEGIDOS

91, Tasa de pérdida -0 dafio - alas dreas
protegidas

CAMBIOS DE HABITATS ¥
ESPECIES MARINOS Y
COSTEROS SIGNIFICATIVDS

101, Estado y tendencia de habitats y especies
especificas

102, Mimero de especies por tipo de habitat

103, Nombre de especies de a costa en peligro
(incluidas en la Lista Roja)
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Reducir la
exclusion social
¥ promover la
cohesion afen}
las comunidades
costeras

GRADO DE COHESION SOCIAL

201, indices de exclusidn social por drea

BIENESTAR FAMILIAR

211, Renta familiar media

212, Porcentaje de poblacion con niveles de
educacion calificados{cualificado}

213, Valor de la propiedad residencial

SEGUNDAS RESIDENCIAS

221, Relacion entre primeras y segundas
residencias
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6. The UGIZC project: towards ICZM Strategy Balearic Islands

Indicators:

Uso respetucso
de los recursos
naturales

COMNSUMO DE AGUA

INCREMENTO DEL MIVEL DEL

AGUA Y CONDICIONES

CLIMATI ATREMAS
Reconocer el i

riesgos oM Y ACRECION EN LA
parafpor} ala
cuesta
asociados al
cambio climatico
y asequrar la
proteccion
ecoldgica

PATRIMONIO NATURAL,
HUMANGD ¥ ECONOMICO EN
RIESGO

Alcanzar una
GIZC

231, Estado de los principales estoques{stock} de
pesca para especie y drea marina

232, Repoblacion y regeneracion de stocks de
biomasa por especies

233. Captura y mortalidad de peces por especias
234, Valor de las capturas por puerto y por
especies

241, Mimero de dias con suministro de agua
limitaco

251, Numero de dias con tormenta

252, Incremento del nivel del mar respeto el suelo

264, Longitud de costa protegida de la erosion
262, Longitud de costa inestable
263, .ﬁreay volumen de aportacion de arena

2741. Mimero de personas que viven en zonas de
riesgo

272, Area protegida en zonas de riesgo

273, Valor de los bienes patrimoniales en zonas de
riesgo

274, Avance en el desarrollo de la Gestion
Integrada de la Costa

Indicador
Medida
¢ Qué comunica la medida?
Parametros

Ambito
Espacial Temporal
Fuente de datos

Metodologia

Pasos Productos

Presentacion de datos
Incremento el valor de |os datos

Agregacion y desagregacion
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TECHNOLOGICAL ARCHITECTURE
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PROJECTS ADMINISTRATOR

Servicio de 6n cartografica del IMEDEA - Mozilla Firefox

Cartographic Service Myetadata Services PProjects Administrator
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6 v METADATA EXPLORER

) metadata explorer - Mozilla Firefox
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SUMMARY

We need strong and solid interdisciplinary knowledge of a complex system
such as the coastal zone (3 sub-systems). “Things have to be made as
simple as possible, but not simpler” A. Einstein.

We need to identify the gaps and act to fill them, establish indicators,
threshold values, etc.

We need an information system public accesss with multiple capabilities
for management

We have to understand sustainability principles, adopt ecosystem based
strategies

We have to be able to solve specific problems without loosing a global
longer term approach towards ICZM

We need consensus approaches, independent scientific studies can be one
of the options to reach agreements (“ Strong Science for Wise Decision”




SUMMARY

Tourism and recreation activities in the
coastal zone have to be linked to the
conservation of ecosystems and economic
development.

ICZM Is a science based process to reach
sustainability.
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Vetocity [cmva) and salinity (u)
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