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, iczme

s (Integrated Coa stal Zone Management)

= L ICMM

LA N / (Integrated Coastal and Marine Management)
!-ﬁml’

(Marine Spatial Planning)
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¢« INTRODUCTION

~ ... -The aim of this proposal is the application
fﬁ‘! of a criteria for zoning the coastal areas

) L according with a ICZM initiative in order to '
A !m‘ determine areas with greatest influence on /
ey the coastal zone. |

- 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)
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-The structure of the proposal is organized as follows:

—-'Eﬂ - Determine the boundaries of the coastal zone (landward and seaward) of the
g"l Badia de Palma. According with an initiative of ICZM.
s :
'-"_l%,‘ - Identify the areas with the greatest influence on the coastal zone and vice
X E versa.
g,_t‘» POSSIBLE APPLICATIONS (¢.¢,?)
i»' “ : - 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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Badia de Palma:

Coastal length: 124 km

Data according with Balearic
Islands Topographical Map
(1.995) 1/5.000

Shoreline length: 120 km

Islets: 4 km
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Mallorca (Balearic Islands. Spain)
{municipalities and relief)

name of municipalities

1.~ Andratx 24 -Escorca 43.- Sta. Margalids
2- Cakvia 25.- Selva 44 - Sant Joan
3- Palma X.-Pollenga  45.-Petra
4.- Llucmajor 27 - Mancar 46 - Sriany
5- Campos 2.~ Llozeta A7 - Artd
B.- Ses Salines 2.-Inca 43 .- Capdepera
T.- Santand - Canpanet 49.- Son Servera
8.- Estellencs 31 .- Blger a0.- Sart Lloreng
9.- Puigpunyent F.-=aPobla 5 .- Manacor
10.- Esporles 33.- Alcdia 52.- Willafranca
1 .- Marrats M- Consel 53 Felanitx
12.- Santa Maria 35 - Binissalem
13.- Santa Eugénia 36.- Sencelles
14 - Algaida 37 .- Costitx
15.- Monturi 35 .- Liuki
16 .- Potreres - Muro
17 - Banvyalbufar 40 .- Lloret
158.- Valldemossa 4 - Sineu
19.- Ded 42 - Maria
20 .- Bunyola
21 .- Sdller
X Fu:urn;alutx
23.- Mard Moo des

Fabik
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595: . ,
Rotgete *Sta. Marja

ses Ortigues
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Port d'Andratx i ALY &8 Mdlinar R,
N como d AU St - P feroport Sant Jordi SoGual
_ N : Son S. Joan
sa Mola & ' Platja de. -
Badia de Palma (20093 Fornell ¢ pgaime
Pta de B
Coastal Urban Nucleus: 386.148 N4 Por a0 5
. . .- BADIA DE ¢ 4's'Arenal
- 21.723 live in Calvia Portals PALMA .
Vellseg? » :
- 343.632 live in Palma ' Cap Enderrocat W’Las Palmeras
¢
- 20.793 live in LIucmajor illa del A &P de Ros
ForG Cala Eiguera Sa Torre
44,8% of the total population of the island Badia Blava
: Badia Blava
35 % of the Balearic Islands Tolleric™
Cap de Regana
% of population in each municipality N
- 42% of Calvia

Cap Roig Cala Pi
- 85,6% of Palma _
Cap Blanc

- 57,6% of Llucmajor Pta. des

(% Bancals
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DIVERSITY OF HABITATS AND
TYPES OF COASTS

w===1 Govern

v
il':”fﬁ deles lles Balears  Sistema de Observacion y Prediccidn Costero de §
%Fa‘ '

L] . A .
=== Conselleria d'Innovacio, Interior

i Justicia




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

Balearic Islands

Coastal Observing Palma Harbour
and Forecasting
System (commercial port and
marina
-, BADIA DE PALMA
Calanova § Q‘Z}\
o N
U s O
£ &

Falmanoyg "’*’/—PortasNous

s’Arenal

. Existence of 10 PORT
Portals Vells

. INFRASTRUCTURES

Cala Figuera Cape

5.898 berths for recreational
boats. Distributed in 18
marinas (CITTIB, 2009)

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

| 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 BAD'A DE PALMA

llles Balears)

777 LEN & Natura Network
Ol (= N e (Mallorca, llles Balears)

Natura Network & Marine Marine




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

[ L -
lla Galera
ses llletes

Palmanova

Platja de Palma

‘IJ!a de sa Porrassa

Badia de Palma

% Cala Falco
sllla del Sec
Portals Vells

“Rafaubet

llla del Toro Cap de Cala Figuera
Terrestrial and Marine Protected Areas
related to the shoreline of Badia de Palma
(Mallorca, llles Balears)
=t
Car de Reg# 2
N
0 2,5 5 10

km - Protected Areas Cap Blanc

Cala Pi - Vallgornera
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3.- METHODS AND CRITERIA FOR
BOUNDARY DELIMITATION OF
COASTAL AREAS 0o 25 s
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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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Badia de Palma 16
Shorelines Units

1.- Cala Figuera (Calvia)

2.- Portals Vells

3.- Cala Falco

4.- Palma Nova —Magalluf

5.- Portals Nous

6.- Sant Agusti

7.- Palma Ciudad

8.- Molinar — Coll d’en Rabassa
9.- es Carnatge

10.- Platja de Palma

11.- Son Veri — Cala Blava

12.- Cap Enderrocat

13.- Urbanitzacions Llucmajor
14.- Torrent de s'Osca d’es Pi
15.- Tolleric — El Dorado

16.- Cap Blanc
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&5 Capdella

[ Tounist nucleus rocky coast
e Urban rocky coast
non tourist nucleus

I Natural rocky coast

I Tourist nucleus beach

[T Urban beach non tourist nucleus

[ | Natural beach

—= Natural mixed coasts
[
(rock and beach)

Son Quint . Spatial Characterization cﬂ"ggbixde Palma (Mallerca, W.Mediterranean)
Paima  Municipality of Palma

Calvia
O i
L5 . . Shnt Aqueti = L olbd'en
Municipality of Calvia S5y Port de Paima “"*i‘;.,“ Sant Jordi
,‘. t"’\:¢ Ea=tilla
—f .
Costa de : V&,@\ y 9 3
la Calma il : ’ -
_\ Palmani 5 Ses lietes '%H, g Maravillas
)] &
] 4 se8
| sta.
Ponga Magal 10 -E}_a A0SNE
1 4 v
sa Porrassa £ Arenal
el Toro San 11
Femer BADIA DE PALMA
FortaldSy 3 Cala Blava
velle s
o) 2 1 gl Sec
e Cap Endemocat lagPalmeras Mu nicipa| il_’y
12 of
Mormo d'en 1 Liucmajor
Feliu Cap de Cala Figuera Puig de Ros
=a Tore
13 Badia Blava
Badia Gran
15 14 (= Tolleric
Cap de Regana
Legend of Shoreline Units
Il Salt marshes and lagoons 16
— Mixed coasts (rock and beach) oo o
close to tourist nucleus AP e

Cap Blanc

Shoreline Units, Municipalities
and
Urban Centers

N

A 0 2.5 5 10
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Spatial Characterization of Badia de Palma (Mallorca, W. Mediterranean)

SOCIB &xisiiemng

Zg 2nd Forecasting Methods and criteria for boundary delimitation of coastal
: areas. SUs (Shoreline Units, SUs.

Territorial homogenization
of Shoreline Units

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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delimitation of coastal areas.
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S | SEGURD SLIE

COBRAIS TOPOS!
(dE. JE. [ TOmOs!

il SVES LOMO TE HALEN FALTA GAFAS” |

7 MIRA GUE METERLE LA MANO EM LA
BOCA, EN VEZ FE BN EL BOLSILLD
PE LA CARTERA,.. !

Shoreline

A

i Shoreline )

Shoreline
Unit

il ;y »]

' ME HAN PAPO ESTA CAJA g
PE PIMERD: (PILE QUE NOD L0- | <
PREMOS LO QUE HOS FEBE ! 1=

1 Vﬁli:_m_ F IlD- (\.I‘.

SPONA APELAT 19E HA IPD |
LE ESTABAMOS ENSERANPD UN
PETARPO, CUANRO..

T BUEND! YA ME ESTA FASTIPIANPO
CON TANTO MENOSPRELID, EEXT

- LE GUSTARA
“VEMGANENGAL /L0 BIE LES [
PE ESTA PENSION E> :.D GREANPE

1 LA BARERA !
QUE B LA B ]

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 UNIT

(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)
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Shoreline Unit (type) Number of Length ci % of
coastline

SuU (km) coastline

Natural beach 15.04 2.2

Urban beaches non tourist nucleus 2.99 0.4

Tourist nucleus beach 70.66

Natural rocky coast 272.81

Urban rocky coast 39.14 5.7

Tourist nucleus rocky coast 96.31 14

Salt marshes and lagoons 0.73 0.1

Mixed natural coasts (rock and

beach) 62.38 9.1

Mixed coasts (rock and beach) close

to tourist nucleus = ez e

Length of o
SuU Number of coastline % of

categories sU (amy . coastline General results for Mallorca
Palma — Migjorn 5 15 103.63 getl 4— (Balaguer et al., 2008)

Llevant 42 190.10

HEMUs

Nord 29 181.30

Tramuntana 18 85.38

Govern Ponent 126.83

deles i bstero de las llles Balears gg e  memo
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Functional Areas of Shoreline Units of Badia de Palma

boundary delimitation according with Integrated Coastal and Marine Zone Management

Name of shoreline units of Badia de Palma

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

E.- POrtals Nous; F.- llletes-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 Liucrajor; M.- Torment de s'Osca d'es Pi; O.- El Dorada/Tolleric;
P.- Es Cap Blanc.

Legends

e e

1.2, 3.. Municipalitias affected

A, B, C.. Name of Shareline Units
shoreline units categories

Matural mixed coasta
(rock and beach)

Maftural beach
Usban beach non tourst nucleus
Toanist nuchews badch

Matural rocky coast

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

. 1.- Andratx; 2.- Calvid; 3.- Palma; 4.- Llucmajor; 5.- Campos; 6.- Ses Salines;
Tiistel Filichmm oty oaaks 7.- Santanyl; 8.- Estellancs; 9.- Puigpunyent; 10.- Espories; 11.- Marralxi; | SGE IB E’E":Ll:,l_l"l?g‘gu
Mixed coasts (rock and beach) 12.- Santa Maria; 13.- Santa Eugénla; 14.- Algaida; 15.- Montulrl; 16.- Porraras; En;}jF;rg({;gﬂng N
Sl e MErifat TG 17.- Banyalbufar; 18.- Validemossa; 19.- Deia; 20.- Bunyola; 21.- Séller; System
Salt marhes and lagoons 22.- Fornalutx; 23.- Alard; 24.- Escorca; 26.- Salva; 26.- Pollenga.
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Functional Areas of Shoreline Units of Badia de Palma

boundary delimitation according with Integrated Coastal and Marine Zone Management

Name of shoreline units of Badia de Palma

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

E.- POrtals Nous; F.- llletes-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 Liucrajor; M.- Torment de s'Osca d'es Pi; O.- El Dorada/Tolleric;
P.- Es Cap Blanc.

Legends

e e

1.2, 3.. Municipalitias affected

A, B, C.. Name of Shareline Units
shoreline units categories

Matural mixed coasta
(rock and beach)

Maftural beach
Usban beach non tourst nucleus
Toanist nuchews badch

Matural rocky coast

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

. 1.- Andratx; 2.- Calvid; 3.- Palma; 4.- Llucmajor; 5.- Campos; 6.- Ses Salines;
Tiistel Filichmm oty oaaks 7.- Santanyl; 8.- Estellancs; 9.- Puigpunyent; 10.- Espories; 11.- Marralxi; | SGE IB E’E":Ll:,l_l"l?g‘gu
Mixed coasts (rock and beach) 12.- Santa Maria; 13.- Santa Eugénla; 14.- Algaida; 15.- Montulrl; 16.- Porraras; En;}jF;rg({;gﬂng N
Sl e MErifat TG 17.- Banyalbufar; 18.- Validemossa; 19.- Deia; 20.- Bunyola; 21.- Séller; System
Salt marhes and lagoons 22.- Fornalutx; 23.- Alard; 24.- Escorca; 26.- Salva; 26.- Pollenga.
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Shoreline Units

Badia de Palma

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

Complementary

PRELIMINARY RESULTS

Terrestrial Functional Areas (km?)

Adjacent

Total (area)

Cala Figuera

7,7

11,3

25,7

Portals vells

6,1

43,5

52,7

Cala Falcé

1,4

51,6

53,2

Palma Nova - Magalluf

17,1

72,6

94,4

Portals Nous

7,9

56,9

67,9

llletes - Sant Agusti

6,7

85,8

97,1

Palma

89,4

208,8

Molinar - Coll d'en Rabassa

213,8

624,9

Es Carnatge

99,7

260,0

Platja de Palma

82,3

299,2

Son Veri-Cala Blava

86,4

123,5

Cap Enterrocat

36,6

42,9

Urbanitzacions Llucmajor

31,3

45,7

Torrent Osca d'es Pi

34,4

36,9

Els Dorado-Tolleric

34,4

36,9

Es Cap Blanc

deles lles Balears  Sistema de Observacion y Prediccidén Costero de las llles Balears ¢
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Shoreline Units

Badia de Palma

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

PRELIMINARY RESULTS

Functional Areas (km?)

Islets (marine) Terrestrial

Total (area)

Cala Figuera

0,1 25,6

47,9

Portals vells

0,2 52,5

330,1

Cala Falco

0,2 52,9

330,5

Palma Nova - Magalluf

0,1 94,2

358,5

Portals Nous

01 67,8

332,1

llletes - Sant Agusti

0,1 97,0

361,3

Palma

0,1 208,7

472,9

Molinar - Coll d'en Rabassa

0,1 624,8

889,1

Es Carnatge

0,1 259,9

524,2

Platja de Palma

0,1 299,1

563,3

Son Veri-Cala Blava

0,1 123,3

387,6

Cap Enterrocat

0,1 42,8

307,0

Urbanitzacions Llucmajor

0,1 45,6

309,9

Torrent Osca d'es Pi

0,1 36,8

301,0

Els Dorado-Tolleric

0,1 36,8

301,0

Es Cap Blanc
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CONCLUSIONS

- Development of atool applicable

‘to any coastal area based on GIS.

g - Suitable tool for decision makers

i._.» = - PROACTIVE TOOL

- This study shows that Badia de Palma is an
Integrated Coastal Zone Management Unit
consists of 16 Shoreline Units. 0 25 s
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APPLICATIONS
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Inventory of land uses of functional
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areas of Badia de Palma
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-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)

-Some of these indicators have been applied in the
i ISland of Menorca (2.009) and in the island of Mallorca
‘i (2.010).

N - 17 Indicators has been applied in these islands.

- Govern
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and Forecasting
System

INDICATORS APPLIED:

-Area of land and sea protected by statutory designation

-Unemployment

) -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
ARE FOR SPECIFIC AREAS

-Water treatment

(i.e.BEACH, PORT,
-Density of resident population PROTECTED AREA) OR
-Seasonality of population FOR EXTENSIVE AREAS

o { -Construction of homes

l -Number of moorings

-Existence and use of roads and social infrastructures

Govern -Quality of beaches

|
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and Forecasting

System FUTURE WORK

|

4.+ - Peerreview Process. Need to specify the criteria used for
‘m establishing Shoreline Units (SUs).

00 - Needto 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.
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on of Badia de Palma (Mallorca, Spain)
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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.- llletes-Sant Agusti, 7.- Palma,

Cap de Regana

Orthophotograph
(white spots correspond to military zones)
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