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SUMMARY

The concept of Carrying Capacity (CC) as a tool leach management in the State of
Kuwait was investigated focusing on two most wide$ed public beaches; Al-Shuwaikh and
Green Island beaches. This has been done, in tréetablish a balance between the nature
of the beaches and the current and future usesgailbble resources and services and taking
into account the social and environmental requirgsef the present and future generations.
A CC approach was adapted to the culture and imaditof Kuwaiti society and built on the
established approaches adopted in the previougstud

The CC maps produced for both beaches revealed/ithtr’s distribution was not uniform
across the beaches. High density zones were coatahat the intertidal areas; the sports and
children playgrounds and the greenery areas omehehes represented the highest pressure
of use in comparison with the total area of thelieth beaches. Moreover, results of visitor’s
perception revealed the importance given by thelbesers to both the occupancy area and
the distance between each group of people whetingsthe beaches. Such factors are
important when applying the CC of the beach andilshbe considered in order to come up
with a realistic determination of CC and better agament of these beaches. Differences
between the two studied beaches were also noteelaied to their CC. It has been shown
that the percentage of visitors to Al-Shuwaikh pubkach was greater than the Green Island
public beach and the visitor’s distribution wadehént too.

(*): Corresponding Author
N.B.: The three authors have contributed equallyis paper

TS07D - GIS Applications, 5463 1/10
Adel ALDOUKHI, Mohamed AIT BELAID and Lulwa ALI
Beaches Carrying Capacity Assessment in Kuwait @asePhotointerpretation and Ground Survey

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



Beaches Carrying Capacity Assessment in Kuwait
Based on Photointerpretation and Ground Survey

Adel ALDOUKHI, Kuwait, Mohamed AIT BELAID*, Bahrairand Lulwa ALI, Kuwait

1. INTRODUCTION
1.1. Previous Studies

Carrying Capacity (CCis the amount of activity or use that can be hatetelby a system
before it begins to deteriorate. The determinatdrCC depends on the follwing factors
(Transit, 2009):
— Natural resources (Physical and biological charesties);
— Social factors that consider the needs of localroanity;
— Managerial factors including legal directives armgkracy (stakeholders) missions, in
order to determine appropriate resource, manageamehsocial conditions.

Carrying Capacity in coastal zones is often deteechiby physical CC where limits on use
(theshold) are, for example, set by available spaetural constrants, the dimensions of
infrastructure, recreation experience, beach atukiys parking, leisure facilities and play
gounds (Da Silva, 2002). Furthermore, Aerial phoapfy has been used to determine
physical CC of Portugal beaches, in addition tatatignterviews to determine the social CC
(Mira and Gomes, 2002). Another sismilar study basn conducted in Malta (Julian’s,
2001).

Unied Nations Environment Program (UNEP) has setauprogram for the Mediterrnean
region for CC assessment for tourism developmeNtH®, 2003). The Regional Organisation
for the Procteion of the Marine Enviromnent (ROPMigs established for the monitoring
and protection of the gulf region and uses to pcedegularly a report on the state of marine
environment (ROPME, 2003).

The coastal zones of Kuwait were classified acogydio their geology, biology and
vulnerability to degration and pollution (Al-Saraavet al.,, 1988). Frthermore, the
oceanogrphic Atlas of Kuwait waters was product#&dYamani et al., 2004). The status of
coastal areas of Kuwait bay in terms of geologywaaters environment has been investigated
in order to identify hot-spot areas (El-Sammakl ¢2805).

1.2. Research Objectives

The aim of this research is to investigate the ephof Carrying Capacity as a tool for beach
management in Kuwait through focusing on two pubbiaches (e.g. Green Island public and

Al-Shuwaikh beaches). This has been done in oalestablish a balance between the nature
of the beaches and the current and future usdseoéxisting resources. This main goal will
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be achieved through the following sub-goals:

— Describe the current status of the beaches chasahi$ study in terms of land use
categories;

- Identification of services and activities availalsidbeaches;

— Assessment of Carrying Capacity of the two beaches.

2. PRESENTATION OF THE STATE OF KUWAIT
2.1. Geographic Location and Population

The state of Kuwait is situated between the Aral@aitf from the East, Iraq from the North
and Saudi Arabia from the South, and thus lyingwben the Latitudes 28° 45' and 30° 06'
North of the Equator and between the Longitudes3@6and 48° 30" East of the meridian of
Greenwich (Figure 1).

The total area of the Kuwait is about 17818%kamd the total population is estimated at
2991189 peoples in 2005 (with annual growth ratg.8%). The climate is arid and semi-arid

(desert), but delimited at the east by coastal z@mel beaches. The topography is relatively
flat and the geomorphology is uniform (MOP, 2005s$4k et al., 2000).

2.2. Main Beach Categories

Kuwait has about 300 km length of coastlines froartNto South, overlooking the Arabian
Gulf (Al-Yamani et al., 2004).

The main beaches were subdivided into three caesgpkl-Ghadban and El-Sammak, 2005):

— Muddy beaches in the North of Kuwait Bay, formedaasesult of deposition of fine
clay particles carried by water from the Shatt Ak#;

— Rocky beaches stretching south from the Kuwait Bay;
— Sandy beaches spread in the most exposed areaspaually in the inter-tidal areas.

3. CHARACTERISTICS OF THE STUDY AREA

The study area consists of two beaches (e.g. Gstsrd and Al-Shuwaikh beaches) open for
public uses. These beaches were chosen according tollowing considerations:

— The type and nature of the beaches.

— Geographical location of the beaches.

— Beaches near the sea water quality monitoringostsiti

— Easy access to beach facilities and services.
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Figure 1: Geographical location of the State of lKitvalong with
the two study sites of Green Island and Al-Shuvbklches (Red Circles)

3.1. Green Island Beach

Located in the Eastern of Kuwait city and charazeg by the presence of some of the major
tourist landmarks (e.g. Green Al-Jazeera, Kuwaivdis). The management of the beach is
supervised by the Touristic Enterprises Companylenthe hygiene is the responsibility of
the Kuwait Municipality. The area of the beach oat 123422 rhand the services and
recreational activities available to visitors vdrigom surfing, swimming, running, walking
and playing balls (Figure 2).

3.2. Al-Shuwaikh Beach

Located in the Western of Kuwait city close to #heena of Science in the South side of
Kuwait Bay. The Kuwait Municipality is responsibfer management and hygiene of the
beach. The area of the beach is approximately @Bidéind the services available to visitors

are the following: sport practicing, fishing, swinmg and walking.

4. ADOPTED METHODOLOGY
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The methodology adopted is composed of three maicessive steps:
— Data Acquisition: color Aerial Photo for the year 2004 (scale 1/208@yided by
Kuwait Municipality, along with the existing an@ly data related to the quality of
water of the beaches and geographical and ssmmaomical datasets (EPA, 2006);

— Analysis/Interpretation of Geographical Data: the aerial photo has been
rectified to produce the Ortho-photo, which hasrbeeturn classified by photo-
interpretation process using (ERDAS Imagine) soféwan order to produce the
land use map composed of various land use catsgdfigthermore, the ground
survey of the beach has allowed to develop whatavecall the visitor's density
map in three different levels of density (Low, Moake, High);

— Results Output and Discussionthe two produced maps in the previous step were
overplayed using (ArcGIS) software to finally deyelthe Carrying Capacity map
for each single beach.

5

)

Figure 2: Color Ortho-photo showing the study sit&reen Island public beach
(year 2004, scale 1/2000), provided by Kuwait Mipality
5. ASSESSMENT OF CARRAYING CAPACITY

The Carrying capacity Approach (CCA) was adaptethéoculture and traditions of Kuwaiti
society and built on two established approacheptadoearlier in the prevous studies (Da
Silva, 2002; Mira and Gomes, 2002; UNEP, 2003). @&niques and tools were used to
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produce thematic maps for the two beaches thatded the land use categories and density
distribution of visitors. Data on the environmergahlity of the coastal water at these beaches
as well as information on the perception of visttrrough interviews based on questionnaire
were also collected and analyzed.

5.1. Green Island Beach

The visitor’'s density map was produced into theels (Low, Moderate and High). The land
use map was also produced into 13 various categy¢eig. parking, shop, toilet, greenery,
games). The overlay of the two maps has allowedlymiog the Carrying Capacity map
indicating both the locations with high/low densitt visitors, thus high/low risk along with

the indications about the required services orbdah if they are sufficient or not (Figure 3).

5.2. Al-Shuwaikh Beach

The visitor’'s density map was produced into theels (Low, Moderate and High). The land
use map was also produced into 16 various categy¢eig. walking, fishing, games, shop,
toilet). The overlay of the two maps has alloweddocing the Carrying Capacity map
indicating both the locations with high/low densittiyvisitors, thus high/low risk along with

the indication about the required services on geh if they are sufficient or not.

6. RESULTS OUTPUT

The study revealed the following outputs and higftis:

— The CC maps produced for both beaches revealedviitir's distribution density
was not uniform across the beaches. High densiheszavere concentrated at the
intertidal zones; the sports and children playgdsuand the greenery areas on the
beaches represented the highest pressure of wseniparison to the total area of the
studied beaches. Moreover, results of visitor garoa revealed the importance given
by the beach users to both the occupancy area iatahce between each group of
people when visiting the beach.

— Comparison between the two studied beaches revealed differences as related to
their carrying capacity. It has been shown that pleecentage of visitors to Al-
Shuwaikh public beach was greater than the Grelmdspublic beach and the
visitor's distribution was different too. This waslated to a number of reasons
including the availability of more services andslgie activities on this beach and the
relatively easier access to the sea through idtdréireas in addition to the proximity

and convenience of Al-Shuwaikh beach to the residlearea located to the north of
Kuwait city.

— A geodatabase was developed for every single beaotaining all available data
related to (e.g. land use categories, visitor'ssdgnwater quality, visitor’s interviews,
facilities and services).
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— The study has provided essential information ontype of indicators and factors that
need to be taken into account when evaluating #meyiog capacity of beaches in
Kuwait particularly the socio-environmental factoltspresented and evaluated CCA
that would help in managing beaches in more réabstd deterministic way.

— The majority of visitors frequent both beaches migirsummer season (e.g. May to
August). All the visitors prefer the farthest dista (9 m) between visitors. The
visitors to Al-Shuwaikh beach prefer to have arma&(6 nf) per visitor, compared to
(12 nf) in Green Island beach. The majority of visitogseed on for both beaches that
(toilet are not clean, there is no lifeguard, numifeshowers are insufficient).

— The study has recommended implementing and incrgdbe number of studies on
carrying capacity of beaches for better managenast planning of beaches in

Kuwait.
I E
Green Island
i E
Arabian Gulf
Trees Roads B Artificial Canal [ Walkway I High Density
Heads up (Lights) Green Island B Stairs B Ice Cream & Juice Medium Density
Shop I8 Buildings B Green Areas [ Car Parking Low Density
- Mailiss =] Prayer Rooms and Toilets | Services Center | - | Water .
Figure 3: Carrying Capacity map of Green Islandchédar the year 2004
incorporating the land use categories overlayethervisitors’s density
TSO07D - GIS Applications, 5463 7/10

Adel ALDOUKHI, Mohamed AIT BELAID and Lulwa ALI
Beaches Carrying Capacity Assessment in Kuwait asePhotointerpretation and Ground Survey

FIG Working Week 2012

Knowing to manage the territory, protect the envinent, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



REFERENCES

Al-Ghadban, A.N. and El-Sammak, A., 2005Sources, Distribution and Composition of the
Suspended Sediments, Kuwait Bay, Northern Arabiaif. Gournal of Arid Environments,
pp. 647- 661.

AL-Sarawi, M.A., Gundalach, E.R., and Baca, B.J., 988 Coastal Geomorphology and
Resources in Term of Sensitivity to Oil Spill in Wait. The Journal of The University of
Kuwait (Science). Vol. 15, No. 1, pp. 143-183.

AL-Yamani, F. Y., Bishop, J., Ramadan, E., Al-husaii, M. and Al-Ghadban, A.N.;
2004 Oceanographic Atlas of Kuwait's Waters. Kuwaistltute for Scientific Research.
Bathing Water Directive, 1976. ( 20/7/2008 ).

Da Silva, C. P., 2002Beach Carrying Capacity Assessment. Journal @fs@b Research,
Northern Ireland, Special Issue No. 36, Portugal.

El-Sammak, A.; Karam, Q. E. and Bu Shaiba, A., 2005Preliminary Assessment of The

Geological and Water Environments in Kuwait Bayertfication of Hot-spot Areas, Kuwait
Institute For Scientific Research, EM023C.

EPA, 2006 Water quality data, Meteorological departmentyimmental Public Authoruty,
Kuwait.

Julian's, S.T., 2001 Carrying Capacity Assessment for Tourism in thaltbse Island,
Tourism Development, Policies, 2000 — 2010. Maliaisry of Tourism.

Misak, R.F., Omar, S.A., Salem, A.A., Muzaini, S.M.Rashed, M.F. and Shayji, Y.A,,
2000 Natural resources and enviromnental featuresienstate of Kuwait, Kuwait Institute
for Sceintific Research (KISR), Kuwait.

Mira N. and Gomes N., 2002Integrated Beach Use Management: Sout-West Rarg&tgdy
Case. littoral, The Changing Coast. EUROCOAST/EUEG@tugal.

MOP, 2006 Annual Statistical Abstract, No. 46, Ministry Blanning, Kuwait.

ROPME, 2003 State of Marine Environment Report. Organizafimnthe Protection of the
Marine Environment, Kuwait, 217 p.

Transit, L.C., 2009. Alternative Transportation in Parks and Publiedls, Darling national
wildlife refuge, City of Sanibel, Existing condihe report.

UNEP, 2003 Guide to Good Practice in Tourism Carrying Cafyagdissessment. Priority
Actions Programme Regional Activity (PAP/RAC) of@Mediterranean Action Plan (MAP-
UNEP). 44 p.

BIOGRAPHICAL NOTES

Mr. Adel ALDOUKHI has got Bachelor degree in Mehmat Engiineering from Arab
Academy for Sceince and Techniology and Marine 3pant (Egypt, 2002). Master in
Geographci Information System and Remote Sensorg fkrabian Gulf University (Bahrain,
2009). Acctually working with the Ministery of PubWorks in Kuwait.

Prof. Mohamed AIT BELAID has been Graduated frorn&ia (Laval University) and
Morocco (Agronomic Institute Hassan Il) in the dielof Geomatic Sciences. Over 32 Years

TS07D - GIS Applications, 5463 8/10
Adel ALDOUKHI, Mohamed AIT BELAID and Lulwa ALI
Beaches Carrying Capacity Assessment in Kuwait @asePhotointerpretation and Ground Survey

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



of experience, from which 13 years within the Minjsof Agriculture (Project Leader), 8
years at the Royal Center for Remote Sensing (ldé&kpartment of Natural Resources and
Environment) and 11 years at the Arabian Gulf Ursitg in Bahrain (Academic Chair of
GIS). Organization of 6 Symposia, Vice-Chairmantio¢ United Nations Committee of
peaceful uses of outer space (COPUQOS), Developaienhew Higher Educational Program
on GIS/RS, Expert to United Nations Organizatiofgthor & co-author of more than 60
Scientific Papers, 4 Books and 1 Arabic Encycloaedi

Dr. Lulwa ALI Associate Research Scientist, Kuwhistite of Scientif Research (KISR,
Kuwait). Over 22 years experience in environmestaéntific research and environmental
management, with particular emphasis on oil pahitienvironmental impact assessments.
Contributed to the establishment of national gumds and standards for "handling and
Disposal of Chemical Wastes in Kuwait" and "Watara{ity Standards of Kuwait Marine
Environment" undertaken by the Kuwait Environmeoblt Authority. Worked for 4 years
as Economic Affairs Officer in the United Nationgdhomic and Social Commission for
Western Asia (UN-ESCWA) and contributed to the iempéntation of the commission work
Program on Energy.

CONTACTS

Adel ALDOUKHI

Ministry of Public Works (MPW)

6" Ring Road, South of Surra, Box: 8
Safat 13001

KUWAIT

Tel.: +965 97363657

Email: aldoukhi3@hotmail.com

Mohamed AIT BELAID
Academic Chair of GIS
Arabian Gulf University (AGU)
College of Graduate Studies
Box: 26671

Manama

BAHRAIN

Tel.: +973 36026030

Fax: +973 17239552

TSO07D - GIS Applications, 5463 9/10
Adel ALDOUKHI, Mohamed AIT BELAID and Lulwa ALI
Beaches Carrying Capacity Assessment in Kuwait @asePhotointerpretation and Ground Survey

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



Email: belaid@agu.edu.bh
Web sitewww.agu.edu.bh

Lulwa ALI
Kuwait Institute of Scientific Research (KISR)

P.O Box 24885, 13109-Safat
KUWAIT

Telephone: +965 4989090
Email: ali.lulwa@yahoo.com
Website:www.Kisr.edu.kw

TS07D - GIS Applications, 5463 1011
Adel ALDOUKHI, Mohamed AIT BELAID and Lulwa ALI
Beaches Carrying Capacity Assessment in Kuwait @asePhotointerpretation and Ground Survey

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



