Lﬁ/@@w//rybs

O&

—

STRATEGIES FOR THE IMPROVED MANAGEMENT OF
COASTAL ZONE OF SRI LANKA

By.Miss.U.A.P.K.Dissanayake

WUy oF MoRATEN A )
GRATUVIA -
A Dissertation submitted in partial fulfiliment of the requirement for
the Master of Science Degree in Environmental Management
¢
S e
G224 OS
0O (54§;>
Research Work supervised ¢ A\ Ce - A
By
Prof.S.S.L.Hettiarachchi and Dr.S.P.Samarawickrama
NN
£, 2
oy g
Department of Civil Engineering : £
4 : University of Moratuwa N &
‘/ Moratuwa gl
‘ Sri Lanka
i University ot: Moratuwa
AN
84388 _ _
2428
84388

2



Declaration

I certify that this dissertation does not incorporate without acknowledgement any material
previously submitted for a Degree or Diploma in any university and to the best my
knowledge and belief it does not contain any material previously published or written or
orally communicated by another person except where due reference is made in the text.

To the best of my knowledge the above particulars are correct

UOM Verified Signature

Prof.S.S.L.Hettiarachchi

UOM Verified Signature

Dr.S.P.Samarawickrama



Acknowledgement

My first and foremost thanks go to Prof.Mrs.N.Ratnayake and Dr.Kodikara, Deparment
of Civil Engineering for granting me permission and creating this opportunity to follow

the Master of Environmental Management course in University of Moratuwa.

I would like to pay my heartfelt gratitude to Prof.S.S.L.Hettiarachchi without whose
supervision and guidance, this endeavor would have not been a reality. I would like to
pay my special gratitude to Dr.S.P.Samarawickrema for the guidance extended to me. My
special thanks go to Dr.R.Samaranayake of Coast Conservation Department for providing

me the Draft Coastal Zone Management Plan.

I wish to extend my gratitude to Mr.S.Pathinather, Dr (Mrs.) P.Hettiarachchi and
Dr.S.S.Wickremasooriya, Prof.A.K.W.Jayawardena, and Ms.Buddika Gunawardena for

the encouragement and support given to me to make this research a success.

1 o ] A

[ am thankful to full time Rescarch Students; Ms.Manori Fernando, Ms. Thushari
Thilekeratne, Mr.Thisara W Mr.Ga) _ a, Mrs.Rekha Mallawarachchi
and all the part time post graduate students who followed the Post Graduate Diploma in

Environmental Engineeering and Management with me.

My special thanks go to staffs of Lanka Hydraulic Institute, Coast Conservation
Department and the library of University of Moratuwa for providing me with necessary

data and documents required for the research.



Abstract

Sri Lanka has a fully operative Coastal Zone Management Plan (CZMP), which is
periodically updated. The 2003 Coastal Zone Management Plan has followed and: built
upon the 1997 Coastal Zone Management Plan with additional components introduced to
address the current requirements. However, some areas have not been addressed in great
detail even in CZMP 2003. The Costal Erosion Management Plan does not include green
engineering measures and the Conservation Plan does not include the Estuary and Lagoon
management in depth .It has been emphasized that a national recommendation regarding
policy design is inappropriate and site specific policy design is required. Fisheries
concerns, which were not addressed earlier, are included in CZMP 2003. Extending the
SAM process to all areas requiring site specific and integrated sustainable resource
management are key objectives in the CZMP 2003.

Sea level rise is one of the more certain responses to global warming and presents a major
challenge to human kind. The average global sea level rise estimated by IPCC is at 31cm
to 110cm by the year 2100 with a best estimate of 66cm. The land loss estimated using
the simple drowning concept on the southwest coast is 6.0 to 11.5 km? when the low and
high scenarios of sea level rise are concerned respectively. In assessing the vulnerability
to sea level rise the new techniques such as GIS, Remote Sensing and Aerial Video Tape
assisted analysis should be used. Brunn Rule is another very widely used technique to
assess the land loss. It has been estimated that the Coastline of Sri Lanka will recede by as

much as 50 to S00m- within next century purely due to rise in sea level. Therefore, it is
extremely important to pay attention to sea level rise in the future in the design, planning
and implementation st f | d I coastal protection and coastal -

management activities.

The estuary management plans should be consistent with the tenets of total catchment
management and ecologically sustainable development. It is important to realize that
basic methods to understand the distribution of pollutants in estuaries can be a
management tool and an aid in decision-making but nothing more. The recommended
ratios of nutrients in estuaries are given by Redfield Ratios, however, a review of the
literature indicates that optimum N: P ratio can vary between seven and eighty-seven. The
greatest uncertainty with estuary nitrogen budgets concerns the contribution of
atmospheric deposition. The principal management objective identified for Sri Lanka is
conserving lagoons and estuaries to sustain and enhance environmental functions of and
promote socio-economic activities connected with them.

Three budgets were created for Negombo estuarine system using CABARET. The one
layer 1 box budget indicates that the system is net heterotrophic and denitrification is
dominant. The 2 box 1 layer budget indicates that the estuary is net heterotrophic in the
wet season. In the dry season the system box | is net autotrophic while system box 2 is
net heterotrophic. In 2 box 1 layer system too denitrification is dominant in the estuary
both in wet and dry seasons. In the 3 box | layer model there are some regions in the
estuary, which are autotrophic while rest of the regions, are heterotrophic. And in some
region nitrogen fixation is the dominant process. Therefore, it is more suitable to use a
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multiple box model to understand the nutrient pollution problems and biogeochemical
processes in the estuary.

From the types of management programmes, which have been adopted globally, the use
of an effective Integrated Coastal Zone Management Framework is most relevant to the
management of Coastal zone of Sri Lanka. When compared to applications of
management frameworks from different. countries, legal,.institutional and organizational
requirements are not a serious problem in Sri Lanka. Community based approach which is
already in use should be extended and management tools such as GIS and Vulnerability
Assessments should be incorporated into the ICMF.
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