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SOCIB

Balearic Islands Coastal Observing and Forecasting System

SOCIB is composed of three Divisions:

SOS Division ETD Division ] SIAS Division

Observing Facilities Facility Support Sustainability Science
and Technoligy & ICOM Research
Modelling and Development

Forecasting Facility Tools for Science

New Technology based ICOM
Data Center Facility Pilot Programme

Strategic Issues-and
Applications for
Society Division

Systems Operation and Engineering and Technology
Support Division Development Division

WWW.S0Cib.es
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one Management (ICZM) is
he conservation and suitable
urces and space.

ead a’management of coastal and ocean/maﬁe resources and space

aking up the coastal and
ocean/marlne realms.

|

- ICZM: continuous and dynamic process. f

(

=sngned to overcome the fragmentati
ent approach and the splits in ju
nd-water interface (Cicin-Sair
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INTRODUCTION

mg;y(MSP) IS a public proce:
‘and temporal distribution of
ogical, economic, and social

haracteristics of MSP include ecosystem-based,\grea-base
adaptive;'s ‘

P shares the study zones

) Use the concept. ICMM (Inte
= ol
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ICMM

/ (Integrated Coastal and Marine Management)

(Marine Spatial Planning)

CLIMATIC CHANGE
ICZM

MSP < — AND

GLOBAL CHANGE
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INTRODUCTION

- Boundary delimitation according with an initiative of Integrated Coastal Zone
Management (ICZM) as a preliminary step for a Marine Spatial Plannig (MSP).

- Coastal zone is considered as a system consisting of marine and terrestrial
environment.

- The aim of this work is the application of a critteria for zoning the coastal
areas according with a ICZM initiative in order to determine areas with
greatest influence on the coastal zone.
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INTRODUCTION

Expected results are based on the
recognition of areas that receive a major
influence of the whole of the Badia de
Palma (areas with the greatest influence on
the rest of the territory)

- When the areas of greatest influence have
been recognized, we can organize and
analyze the main uses of the marine
environment of the Badia de Palma.
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-The structure of the proposal is organized as follows:

- Determine the boundaries of the coastal zone (landward and seaward) of the
Badia de Palma. According with an initiative of ICZM.

- Determine land uses of landward areas.

- Identify the areas with the greatest influence on the coastal zone and vice
versa.

- Establishment the main uses of marine areas of Badia de Palma.

- Analyze the compatibility of existing uses with the distribution of areas with
greater influence over the whole bay.
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2.- DESCRIPTION OF
THE STUDY AREA
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Data according with Balearic
Islands Topographical Map
(1.995) 1/5.000
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Mallorca (Balearic Islands. Spain)
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| Urban zones

- Rustic and forest areas

Road network

Natural Protected Areas

LEN (Law 1/1991 of natural areas)

llles balears)

Hiture Network 2000 (51 Marine and Coastal Planning
@ Marine Reserve (Government of Of BADIA DE PALMA

llles Balears)

LEN & Natura Network

(Mallorca, llles Balears)

Natura Network & Marine Marine
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3.- METHODS AND CRITERIA FOR
BOUNDARY DELIMITATION OF
COASTAL AREAS
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METHODS AND CRITERIA FOR BOUNDARY
DELIMITATION OF COASTAL AREAS

- Definition of Shoreline Units (SU)

- Shoreline Units defined according to the following criteria:
Elevation (0-200m, > 200m)
Coastal typologies (rocky, sandy)
Tourist nucleus (POOT, Arrangement plan of Touristic Supply))

Land uses (natural protected, rural landscapes or urban areas)

- Definition of Functional areas of SU.
Management nucleus
Complementary management zones
Adjacent management zones

- Analysis Units (AU).
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Methods and criteria for
boundary delimitation of
coastal areas

The aim of the initiative for zoning &
IS to propose a more proactive,
widely-applicable method for

delimiting boundaries of ICZM-

ICMM initiatives based not on a

specific problem.

< »... Thestudy supports on data
al availability and the geo-

A environmental, socio-economic

i ) and jurisdictional characteristics

N L
“.. . of the management area.
SN
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Methods and criteria for
boundary delimitation of
coastal areas

s*\i

Although presented in the context of an ' -_-"_'
insular environment, the methodology
- may be applied to any coastal zone.

Defining territorial units using this oSS
method is a visual tool that can be used * %5 =
to make informed decisions about the S
area that needs to be taken into

consideration for implementing ICZM -

ICMM at any given location.
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areas. SUs (Snoreline Units)

SUs represent the state and organization of coastal areas

The inland boundary of SU is determined by the jurisdictional Zone of Influence
defined by Spanish Coastal Law (i.e. 500m inland).

SUs incorporate:
- Elevation levels (0 to 200m, higher than 200 m)
- Land uses: urban, rural and natural
- Coastal typologies (rocky coasts and beaches)

- Tourist sites (according with the Arrangement Plan of Touristic Supply
-POOT- of the Tourism Council of the Government of the
Balearic Islands)

The maps were converted to raster data with a cell size of 50 m. The 500 m buffer
was then applied and finally, the map of coastal typologies was overlaid.
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-* gﬁgffili':.i%ﬁé”‘ Methods and criteria for boundary delimitation of coastal
areas. SUs (Snoreline Units, SUs

> ) 2

Territorial homogenization
of Shoreline Units 1

Raster information concerning land use, Establishment of Shoreline Units
height and coast type (rocky or beach) (territorial organization types of the coastline)

1.- Son Real 2.- Son Serra 3.- Sa Canova
Natural mixed coast (rocky and beach) Tourist nucleus beach Natural beach

Analysis of maps and gepprocessing has been supported by

Govern Geographical Information Systems (GIS)
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ana rorecastng © Methods and criteria for boundary delimitation of coastal
areas. SUs (Snoreline Units, SUs)

Cystem

Natural Beach Urban beaches non tourist nucleus Tourist nucleus Beach
(S'Arenal de sa Rapita) (Port des Canonge) (Platja de Palma)

Natural rocky coast Urban rocky coast Tourist nucleus rocky coast
non tourist nucleus (Cala Pi)

(Sa Dragonera)
(Port de Valldemossa)

Sample
photographs of
L_\ 1 SHORELINE UNITS
: categories

Natural mixed coasts Mixed coasts (rock and beach)
(rock and beach) close to tourist nucleus

(Cap Salines - Cala Marmols) (Cala Ferrera)

Salt marshes and lagoons
(S'Albufereta de Pollenga)
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[ Playa natural

[ Playa urbana, juntn a niiclen urhann (na turist.)
[ Flaya junto a niiclen turistico

- Costa rocosa natural _
[ Costarocosa junta a ndclen urbano (no turist) +Calas de

I Costa rocosa junto & nicles turistico
I Aouas y amhientes de transicitn naturales

[--] costa racasa y de playa natural
costa rocosa y de playa junto a niclen turistico

Urb. Calas de

Cala Mitjana -
Cala sa Nau-
; Cala Estreta

Calador

Vallgornera
1.- Portopetro
2.- Mondragd

K : i < : 3.- Niu de s'Aguila
Colonia del ﬁ ' e 4.- s'Estret des Temps
2.-S'Arenal de sa Rapita B vl R :" gﬂl‘;: iguera
3.-Sa Rapita Es Carb6s .- S8 muna.
4.-Es Rach des Llobets [ | 7.- Cala Santanyi
5.-s'Estanyol de Migjorn 8.- Cal6 des Macs
6.-sa Punta Plana - 9.- s'Almunia - Es Liombards

1.-Ses Covetes

Es Cap Salines
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SUs are often located within larger territorial areas, expanding landward to a
distance greater than 500m or extending out into the territorial sea.

These areas have been defined as Functional Areas.

The boundary of the SU-Functional Area delimits the spatial area that needs to be
taken into consideration for ICZM implementation in that zone.
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areas. FUNCTIONAL AREAS

Three different zones can be observed
within a SU-Functional Area.

1. HEMUs

(Homogeneous Environmental
5 1 72 Management Units)

1 Palma - Migjorn

Management Nucleus: 2 Uevant
= S 3 Nord
i 4 Tramuntana
Represents the central focus of the ICZM c" s Ponent
initiative (urban zone, popular beach,

2. SHORELINE UNITS (SU)
I Tourist nucleus beach

critical habitat, protected area or an area
of agricultural productions).

Municipality of
Sant Lloreng

%% Natural rocky coast

=== Mixed coasts close to
=25 tourist nucleus

m
hed lines are icipality boundaries

ICZM level

Complementary Management Zone: W el e UNTIONAL AREA

This area takes in account the drainage
basin, which may extend inland beyond
500 m.

Identification of environmental,
jurisdictional and i i
zones of influence

SapfLloreng Drainage
river basin

Dashed lines are Shoreline Units boundaries

K
N

:%“ Adjacent Management Zone: -

COMPLEMENTARY
- MANAGEMENT ZONES [7//
MANAGEMENT DJACENT
NUCLEUS MANAGEMENT ZONES

Take into account jurisdictional limits
defined by protected areas.
Govern Ens f

= s . - 0 1 2 4
'II deles lles Balears  Sistema de Observacion y Prediccion Cd 3\

N

Analysis Units (AU) are located within
SU Functional Areas and represent those
areas for which relevant indicators data
may be obtained

Conselleria d’Innovacio, Interior
i Justicia



Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

ana rorecastng” Methods and criteria for boundary delimitation of coastal
areas. AUs (Analysis Units)

Cystem

b o

Analysis Units (AUs) are located !
within SU-Functional Areas and
represents those areas for which
relevant indicator data may be
obtained.

Describes tangible activities
(construction, reforestation...)

Also reflects less tangible aspects
(consumption or generation of
wastes)

Aus may overlap or be incorporated
within other AUs

Each SU and their functional areas
contains a number of AUsS
>
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gﬁgffil&ii%ﬁé“‘Methods and criteria for boundary
delimitation of coastal areas.
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Shoreline Units of Mallorca (Balearic Islands, Spain)
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Cala Figuera
Urban rocky coast —
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- Matural rocky coast
Cap Roig
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Earicas Punta Plana Punia ge 53 Tarme
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Balearic slamds
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and Forecasting
System
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Cap de
Formarior

Shoreline Units of Mallorca (Balearic Islands, Spain)

BADIA DE
POLLENCA

(municipalities and relief)

Cap des Finar

name of municipalities
1 - Andrat 24-FEscorea  43.- Sta Margalida e Menarea
2.- Calvia 25.- Selva 44 - Sant Joan
3.- Paima X% .-Polienga 45.- Petra
4 - Llucmajor 27 - Mancor 45 .- Ariany
5.- Campos 28 - Lloseta 47 - Arta BADIA
6.- Ses Salines 29.-Inca 48.- Capdepera D'ALCUDIA Cap Femutx
7.- Santanyi 30.- Campanet 48 .- Son Servera
B.- Estellencs 31.- Biger 50.- Sant Lloreng
9.- Puigpunyent 32.-=zaPobla 51.-Manacor
10.- Esporles 33.- Alcddia 52.- Villafranca
11.- Marratxi H.-Consell  53- Felanitx
12.- Santa Maria  35.- Binissalem
13.- Santa Eugénia 36 .- Sencelles Pia de
14.- Algaida 37 - Costit shguia
15.- Montuiri 38.- Llubi
16.- Porreres .- Muro

17.- Banyalbufar 40 .- Lloret
18.-Valldemossa 41.- Sineu

19.- Deia 42 - Maria

20.- Bunyola s25 Oriigusgy
21 .- Soller [ S—— ;
22.- Fomnalutx Fabialer,

23__ Alﬁrﬁ =1 Dmgmem f

L -“'_, o 7 et o . = ) Punta de
’ - wAmEr

Legend

- Salt marshes and lagoons

BADIADE
PALMA
Cap Engerrocat

— Mixed coasts (rock and beach)
REE
h\ﬁ:\d close to tourist nucleus

|:| Tourist nucleus rocky coast "?;;'

Cala Figuera
Urban rocky coast
non tourist nucleus Cap de Reganz
- Matural rocky coast
Cap Roig
- Tourist nucleus beach N Cap Blanc oy
Pta. des
Bancals Punta Flana .
|:| Urban beach non tourist nucleus \
I.'r\
|:| Natural beach Tia
0 25 5 10 15 20 o

km

== Matural mixed coasts
o :
% (rock and beach) Cap e £26 Saines




' ME HAN PAPO ESTA LAJA

g':\.'E:l LOMO T HALEN FALTA GAFAS T j
1 MIRA SUE METERLE LA MANO EM LA
BOCA, EN VEZ FE EM EL BOLSILLO
T T

Shereline

| [ : T FASTIPIANPO
f .. £ESTAS SELURA PESUE ESE TBUEND. YA ME ESTA FASTIPIA
r?:m(&urre HAN VENPIPO PERTE LON TANTO MENOSFRELD, cEHT

Mrs. Doorwoman, you
can not imagine how
long is this sewer.

Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Each apartment represents a Shoreline Unit (represents
the state and organization of coastal areas). Every
person, at home, is organized as best as can be...

EXISTING REALITY

SHORELINE UNIT AND MANAGEMENT
NUCLEUS

(Nucleus can include the entire area of the
Shuoreline Unit)

(i.e. Beach and Dunar System may extend inland
beyond 500 m, limits of Shoreline Units)

COMPLEMENTARY MANAGEMENT ZONE

(stairs or common areas)

May suffer the effects of one or several Shoreline
Units (apartments) .

Shoreline Units can be influenced through the
Complementary Management Zone

(i.e. marine environment of Badia de Palma)

ADJACENT MANAGEMENT ZONE
(outside, street)

Homogeneous areas related to other Shoreline
Units which incorporates a part in the
complementary management area.

(p.e. part of a naturall habitat or Natural protected
area)




EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.

: Balearicislands
\ Coastal Observing
~-and Forecasting

System o ws

TYPE OF COASTS

Platja de Palma
Man-made structures

Beach coasts

mmmm  ROCKy coasts




EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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SHORELINE UNITS

L2 m Mixed coasts (rock and beach) close to tourist nucleus
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Es Carnatge - Tourist nucleus rocky coast

- Natural rocky coast
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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Drainage basins

(river catchments)

Related to
shoreline unit of
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.

Special Areas of Conservation
(Natura 2000 Network)

Special Area of Conservation
(Natura 2000) and Marine
Reserve of the Government

of the Balearic Islands
Platja de Palma
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COAST

AL AREA OF A SHORELINE UNIT.
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EXAMPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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Boundary delimitation of Adjacent
Management Zone

(protected areas overlap with drainage
basins -complementary management zone-)

&=t -'-\-\..im-\'t‘.'&\\.' v %

Platja de Palma
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EXAI\/IPLE OF BOUNDARY DELIMITATION OF THE COASTAL AREA OF A SHORELINE UNIT.
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands
Coastal Observin T .
and Forecasting hods and criteria for boundary delimitation of coastal areas

Cystem
Functional areas can be shared for several Shoreline Units

Portals Vells (Calvia) Cala Faled (Calvia)

- Management Nuckeus

Complementary Management Zone

[ e —

Comphementary Management Zond

(2 agacent Management Zane

7 Adgacent Management Zone

Shoreline Unit of Cala Falco (Calvia)

Shoreline Unit of Portals Vells (Calvia)

Palmanova - Magalluf Portals Nous (Calvia)

B oosementtiscons

Complementary Management Zone

- Management Nuckeus.

ek - A b Complementary Management Zone

| Agjacent Management Zone { Adjacent Management Zone

4 FooN ’ Gz
A
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

Coastal Observing METHODOLOGICAL CONSIDERATIONS
Cystem
(€

S0C

eographical Info

= /7 IR R g E. S LW
5B LT

Eava
| - ‘."...u-l‘

B 8

Regarding to:
-Functional Areas of Shoreline Units (Su

-Landward and marine influence over Badia
" de Palma (overlapping processes)
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

) Coastal Observing METHODOLOGICAL CONSIDERATIONS

and Forecasting
Cystem

(Geographical Information Systems)

- Arranging digital cartographic layers (shapefiles) according with their range
(Nucleus, Complementary & Adjacent)

- Mission: Avoid overlapping of polygons with different ranks

- Each rank (type of Functional area) have a value:

- Management Nucleus

- Complementary Management Zone
- Adjacent Management Zone

B Attributes of nucleo_Platja_de_palma

-E-Shae® _ARCAL_sondkion Ll In the attributes table has been added a

column in order to note the value for
U@&J each type of Functional Areas

B Attributes of adyacente_pla... [Z]@@

B Attributes of zona_complementaria_platja_..

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

Govern
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)
Balearic Islands

Coastal Observing METHODOLOGICAL CONSIDERATIONS

and Forecasting
Cystem

(Geographical Information Systems)

- Overlapping between different layers (digital maps, shapes) of functional areas
of each shoreline unit may result small polygons.

- Small polygon features resulted use to appear in margins (limits of natural
protected areas or natural habitats, coastline, etc..).

- Small poligons may lead
errors in order to consider an
area as Nucleus,
Complemenatry or Adjacent.

/

/
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- Marine Complementary Management Zone 2

Marine Management Nucleus (seagrass) 3

Adjacent Management Zone (protected areas) 4 % ’ i T
Adjacent Management Zone (urban nucleus) 5 ?/ 3 6 \ ] : _
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Complementary Management Zone (protected areas) 7 /g 7
- Complementary Management Zone (urban areas) 8 .

- Management Nucleus (urban areas) 9

Areas where there is
mmm = Often overlap different
layers (shapefiles)

Shoreline Unit:
(PALMA NOVA — MAGALLUF)

Shoreline Unit of Pal
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

Coastal Observing METHODOLOGICAL CONSIDERATIONS

and Forecasting

System (Geographical Information Systems)

Nucleus + Nucleus. Resulting value: 200
Functional area remains as Management NUCLEUS

Nucleus + Complementary. Resulting value: 110
Functional area remains as Management NUCLEUS

Nucleus + Adjacent. Resulting value: 101

Functional area remains as Management NUCLEUS

Complementary + Complementary. Resulting value: 20

Functional area remains as Complementary Management Zone

Complementary + Adjacent. Resulting value: 11

Functional area remains as Complementary Management Zone
Adjacent + Adjacent. Resulting value: 2

Functional area remains as Adjacent Management Zone
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

SOCIB Eise METHODOLOGICAL CONSIDERATIONS

Sywtam Geographical Information S
PROCESS FOR DETERMINATION OF FUNCTIONAL AREAS OF A SHORLEINE UNIT (S.U.)

Cartographic Information / Functional Area ~ Unionand reorganization processes of digital map layers

Initial Maps Layers

ond

1 step 2°" step 3" step 4" step

1 Urban areas / Management Nucleus

2 Habitat / Management Nucleus

(Management Nucleus)

Sum_5
(Management Nucleus

3 Habitat / Complementary management Zone --------------------
+ Complementary

Management Zone)
(Complementary
4 Protected areas / Complementary management zone --------- Management Zone)
Sum7 ————— | Sum_7_single
- simple part -
Final Layer prgcegs Simplificaction of the
5 Catchments / Complementary management zone s layer to three main
ucleus,
polygons.
(Complementary Complementary & (Nucleus, Complementary &
6 Urban areas / Adjacent management Zone ------------------- Management Zone + Adjacent) Adjacent)
Adjacent Management
2016) Sum_6
(Complementary
7 Protected areas / Adjacent management Zone ---------------- Management Zone +
Adjacent Management
Zone)

8 Habitat / Adjacent management Zone Adjacent management Zone

X o
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

50C| B METHODOLOGICAL CONSIDERATIONS

and Forecasting
System (Geographical Information Systems)

Palmanova - Magalluf

- Management Nucleus

Complementary Management Zone

m Adjacent Management Zone The reSUItS Of
these processes

(exposed above)
are the clear
establishment of
functional areas of
Shoreline Units

%// //////////

Shoreline Unit of Palmanova - Magalluf (Calvig
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Balearic Islands
Coastal Observing

and Forecasting
Cystem

Functiona! AEXPLAINED!!

&L TG

B - establls h ment Of'
_Functional Areas

Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

METHODOLOGICAL CONSIDERATIONS
(Geographical Information Systems)

Union between layers of Shoreline Units (5.U.) of Badia de Palma

‘— union 1

 =— union2

‘== union3

== union6

~ = union7

]

J- union 9

7 union 13 -

union 10

Final map concerning to

Functional Area of Badia
union 11
de Palma

union 14 ~

}' union 12 .
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

Coastal Observing METHODOLOGICAL CONSIDERATIONS

and Forecasting

System (Geographical Information Systems)

- Scoring process of functional areas in order to determine most vulnerable areas
in Badia de Palma.

-This section is based on overlying processes, using GIS, of all functional areas
of each SU. Have been given a value/score according with the status of functional
areas (nucleus, complementary, adjacent).

- Score:
-1) Management nucleus: value 3
-2) Complementary management zone: value 2

-3) Adjacent management zone: value 1
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands

Coastal Observing METHODOLOGICAL CONSIDERATIONS

and Forecasting
System (Geographical Information Systems)
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands
Coastal Observing
and Forecasting
Cystem

5.- PRELIMINARY RESULTS

deles lles Balears Sistema de Observacion y Prediccién Costero de las llles Balears ¢

Conselleria d’Innovacio, Interior
i Justicia




Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands
Coastal Observing
and Forecasting
Cystem

Length of
coastline
(km)

% of
coastline

Shoreline Unit (type) Number of
SuU

Natural beach 7 15.04 2.2

Urban beaches non tourist nucleus 3 2.99 0.4

Tourist nucleus beach 10 70.66 10.3

Natural rocky coast 41 272.81 39.6

Urban rocky coast 7 39.14 5.7

Tourist nucleus rocky coast 22 96.31 14

Salt marshes and lagoons 1 0.73 0.1

Mixed natural coasts (rock and

beach) 8 62.38 9.1
ied conste (e amaseseIEose 3 wmas me
Length of
i e <k General results for Mallorca
Palma — Migjorn 5 15 103.63 15.1 _ (Balaguer et al., 2008)
Llevant 7 42 190.10 27.6
Nord 9 29 181.30 26.4
Tramuntana 5 18 85.38 12.4

Ponent 5 18 126.83 18.5
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Coastal Observing
and Forecasting
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Functional Areas of Shoreline Units of Badia de Palma

boundary delimitation according with Integrated Coastal and Marine Zone Management

MName of shoreline units of Badia de Palma

A.- Cala Figuera; B.- Porials Vells; C.- Cala Falcd; D.- Paimanova-Magalluf;

E.- POrtals Nous; F.- lllates-Sant Agustl; G.- Palma; H.- Molinar-Coll d'en Rabassa;
|.- Es Camnatge; J.- Platja de Palma; K.- Son Verl-Cala Blava; L.- Cap Enderrocat;
M.- Urbanitzacions Liucmajor; N.- Tomment de 5'0sca d'es Pi; O.- El Dorada/Tolleric;
P.- Es Cap Blanc.

Legends

I—I units ofBac.inm;;galnu

1.2, 3. Municipalities affected

A, B, C.. Mame of Shareline Units
shareline units categories

Matural mixed coasta
(rock and beach)

Matural beach
Urban beach non tourst nucleus
Tonsist nuclews beath

Matural rocky cosst

Urban rocky coast Name of Municipalities direct or partially affected Q 5 10 15 km
non tourist nuclaus L 1

) 1.- Andralx; 2.- Calvid; 3.- Palma; 4.- Llucmajor; 5.- Campos; 6.- Ses Salines;
s L 7.- Santanyl; B.- Estellencs; 8.- Pulgpunysnt; 10.- Espories; 11.- Marrabel; 4 SGC IB ?ELHHTEM
Mixed coasts (rock and beach) 12.- Santa Maria; 13.- Santa Eugénia: 14.- Algaida; 15.- Mantulri; 16.- Porrares: i and Forecasting .
e 17.- Banyalbufar; 18.- Valldemossa; 19.- Deid; 20.- Bunyola; 21.- Stller; System
Salt marhes and lagoons 22 - Fornalutx; 23.- Alard: 24.- Escorca; 25.- Selva; 26.- Pollenca.
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|
[
(|
=
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Complementary

PRELIMINARY RESULTS

Terrestrial Functional Areas (km?)

Adjacent

Total (area)

Cala Figuera

6,7

7,7

11,3

25,7

Portals vells

3,1

6,1

43,5

52,7

Cala Falco

0,2

14

51,6

53,2

Palma Nova - Magalluf

4,6

17,1

72,6

94,4

Portals Nous

3,1

7,9

56,9

67,9

llletes - Sant Agusti

4,5

6,7

85,8

97,1

Palma

21,0

89,4

208,8

Molinar - Coll d'en Rabassa

2,1

ElEs s

624,9

Es Carnatge

0,3

99,7

260,0

Platja de Palma

6,1

82,3

299.2

Son Veri-Cala Blava

1,3

86,4

123,5

Cap Enterrocat

4,1

36,6

42,9

Urbanitzacions Llucmajor

4,1

31,3

45,7

Torrent Osca d'es Pi

0,6

34,4

36,9

Els Dorado-Tolleric

0,3

34,4

36,9

Es Cap Blanc

13,5

81,6
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Balearic Islands
Coastal Observing

e e PRELIMINARY RESULTS

Shoreline Units Functional Areas (km?)

Badia de Palma Marine Islets (marine) Terrestrial Total (area)

Cala Figuera 22,2 0,1 25,6 47,9

Portals vells 277,4 0,2 52,5 330,1

Cala Falco 2774 0,2 52,9 330,5

Palma Nova - Magalluf 264,2 0,1 94,2 358,5

Portals Nous 264,2 0,1 67,8 332,1

llletes - Sant Agusti 264,2 0,1 97,0 361,3

Palma 264,2 0,1 208,7 472,9

Molinar - Coll d'en Rabassa 264,2 0,1 624,8 889,1

Es Carnatge 264,2 0,1 259,9 524,2

Platja de Palma 264,2 0,1 299,1 563,3

Son Veri-Cala Blava 264,2 0,1 123,3 387,6

Cap Enterrocat 264,2 0,1 42,8 307,0

Urbanitzacions Llucmajor 264,2 0,1 45,6 309,9

Torrent Osca d'es Pi 264,1 0,1 36,8 301,0

Els Dorado-Tolleric 264,1 0,1 36,8 301,0

Es Cap Blanc 518,6 0,2 81,3 600,2
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Balearic Islands
Coastal Observing

e PRELIMINARY RESULTS
Deqgree of overlap of landward and marine areas

- Degree of overlap of functional areas of the coastal zone can provide useful
information about most vulnerable areas of the Badia de Palma

- Maximum values of 48 (16 SUs x value 3 of Management Nucleus) and
Minimum values of 1 (1 Sus x value 1 of Adjacent M.Z.)

- Results (values) obtained vary between 1 and 20 for terrestrial areas and
between 2 and 36 for marine areas.

- The results are presented in separate maps for marine and terrestrial areas.

deles lles Balears Sistema de Observacion y Prediccién Costero de las llles Balears ¢ iﬁ‘}
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SOCIB gexsees_Degree of overlap of marine areas

Coastal Observing

Calvia

'An Introduction to Marine Spatial Planning
®. " of Badia de Palma (Mallorca, Spain).

Porreres .

Son Fosquet :_:-.- . Llucmajor
__.._._='5Ia Blava W=
U, Las
 Palmeras ~Son Antem
Puigderos

' saTorre
o Campos
¥ Badia Blava —da P

" Badia Gran

U Tolleric

s'Estanyol T
Cala pi Vallgormera  de Migjqrntﬁ;ﬂ?ma
N \-' B

ses Covetes
s

ses Salines

Coldnia de
:s) Sant Jordi

Degree of overlapping
of Marine Areas

1-Low
.~ 2-Medium

I 5 - Medium - High
B 4 - High




Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

Balearic Islands
Coastal Observing
and Forecasting
Cystem

6.- CONCLUSIONS
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CONCLUSIONS

LY

P

- Development of a tool applicable
‘to any coastal area based on GIS.

/- Suitable tool for decision makers
- PROACTIVE TOOL

- This study shows that Badia de Palma is an
Integrated Coastal Zone Management Unit
consists of 16 Shoreline Units.

Govern
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/.- APPLICATIONS
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Balearic Islands

Coastal Observing Relationship with Environmental Sensitivity APPLICATIONS

and Forecasting .
System of coastline

Tipos de costas

Costas rocosas altas y acantilados expuestos a zonas de elevada energia.

Estructuras artificiales expuestas a zonas de elevada energia.

Costas rocosas altas con depdsitos de derrubios y acumulacion de bloques en la
base expuestas a zonas de elevada energia.

Costas rocosas bajas expuestas.

Playas formadas por arenas finas y de grano medio.

Escarpes y costas de perfil escalonado formadas por conglomerados, arenas,
limos y arcillas y por litologias calcareniticas.

Playas formadas por arenas gruesas.

Playas mixtas, formadas por arenas y gravas.

Playas de gravas, cantos y blogues.

Costas rocosas bajas expuestas, de perfil escalonado y concavo con presencia de
bloques y/o playas de arenas y cantos. (Incluye rompeolas ratificales).

Costas rocosas de altura variable en zonas de baja energia.

Estructuras artificiales localizadas en zonas de baja energia.

Costas rocosas bajas con presencia de bloques y/o playas de arenas y cantos en
zonas de baja energia. Incluye (rompeolas artificiales).

Costas rocosas altas con depdsitos de derrubios y acumulacién de bloques en la
base localizadas en zonas de baja energia.

Playas formadas por fangos y arenas en zonas de baja energia.

Govern Playas de gravas, cantos y bloques en zonas de baja energia.

de les llles Balears Zonas costeras en contacto o presencia de albuferas y marismas.
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CoastalObseving  Relationship with system of indicators  APPLICATIONS

and Forecasting
Cystem

-Indicators extracted from a System of Indicators for
the coastal zone of the Balearic Islands.

SYSTEM OF INDICATORS -A proposal of 54 Sustainability Indicators divided in
for Integrated Coastal Zone Management th reem al N g rou ps

in the Balearic Islands
Official Opinion 5/2007 of the Economic and Social Council of the

- Governance Indicators (8)
- Socio-Economic Indicators (42)

-Environmental Indicators (4)

4 -Some of these indicators have been applied in the

' .. island of Menorca (2.009) and in the island of Mallorca
b X))

N
II B Mes Baivars

N
b,

Govern
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SOCIB &siissavs  Relationship with system of indicators ~ APPLICATIONS

and Forecasting
Cystem

INDICATORS APPLIED:

-Area of land and sea protected by statutory designation
-Unemployment

Oﬂ -Occupation of tourism accommodation supply
SYSTEM OF INDICATORS -Evolution of tourism demand

for Integrated Coastal Zone Management

in the Balearic Islands -Quality of tourism accommodation supply

Official Opinion 5/2007 of the Economic and Social Council of the
Balearic Islands

-Cost of tourism accommodation supply

- -Water consumption

| -Electricity consumption TERRITORIAL LIMITS OF
_Fisheries THESE INDICATORS MAY
R —— ARE FOR SPECIFIC AREAS
! (i.e.BEACH, PORT,
% _-Density of resident population PROTECTED AREA) OR
-Seasonality of population FOR EXTENSIVE AREAS
-Immigration (|e MUN|C|PAL|T|ES)

4 -Construction of homes
-Number of moorings

-Existence and use of roads and social infrastructures

Govern -Quality of beaches

deles lles Balears  Sistema de Observacion y Prediccidn Costero de las llles Balears {
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/.- FUTURE WORK
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Balearic Islands
Coastal Observing
and Forecasting

System FUTURE WORK

- Peer review Process. Need to specify the criteria used for
establishing Functional Areas of Shoreline Units.

- Need to complement these types of studies with marine
climate data to establish more accurately functional areas of
marine environments.

- Need to collect suitable digital cartographic data (i.e. layer of
Posidonia oceanica)

- This works supports the Water Framework Directive
(2000/60/EC) which try to achieve an integrated management
of coastal, surface waters and groundwater.

Govern
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Name of Shoreline Units: Urban Centers

1.- Cala Figuera, 2.- Portals vells, 3.- Cala Falco, 4. -Palmanova-
Magalluf, 5.- Portals Nous, 6.- liletes-Sant Agusti, 7.- Palma,

Cap de Regana

Orthophotograph
(white spots correspond to military zones)

N Cap Roig 8.- Molinar-Coll d'en Rabassa. 9.- es Carnatge, 10.- Platja de N
| Palma, 11.- Son Veri-Cala Blava, 12.- Cap Enderrocat,
0 25 5 10 13.- Urbanitzacions llucmajor, 14.- Torrent Osca d'es Pi, A 0 25 5 10
km Cap Blanc 15.- El Dorado, 16.- Es Cap Blanc. km




