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Fishing boat in Mangrove Forest: traditional means of livelihood in Koh Lanta Yai.

Introduction

The Sumatra-Andaman Earthquake and
Tsunami

On December 26, 2004, a massive undersea
Sumatra-Andaman earthquake, measuring 9.3 on
the Richter scale, jarred the waters of the Andaman
Sea. Approximately 580 kilometers off the coast of
Thailand, it caused a devastating tsunami wave 10
meters in height to strike the coast of 6 provinces
of western Thailand, completely destroying 47
villages and severely impacting 360 other villages.
As of May 2006, the death toll was 8,212 people,
with approximately 500 bodies still unidentified,
2,817 people still missing, and 8,457 people seeking
treatment for injuries. The tsunami also orphaned
1,637 children.

The economic impacts of the tsunami were
immediate and widespread. The Tourism Authority
of Thailand (TAT) estimates that tourist arrivals fell
by 20% in Thailand, leading to a loss of $25 million
each month, resulting in the loss of 120,000 jobs

in the tourism sector. The TAT reports that the
Andaman region alone suffered a 30% loss of
tourist arrivals in the region.

Other sectors of the Thailand economy were
similarly affected by the tsunami. Approximately
5,000 boats were lost or damaged, and 30,000
people lost their jobs in the fisheries sector.
Over 2,000 hectares of agricultural land were
destroyed. Overall, economic losses are estimated
at $1.6 billion, with repair costs estimated at $482
million.

The tsunami severely affected fragile nearshore
ecosystems in Thailand. Over 305 acres of mangrove
forests were impacted. Over 3,600 acres of coral
reefs were damaged. Approximately 400 acres of
seagrass beds, vital for both habitat and grazing,
were flooded. The intrusion of saltwater from the
tsunami, in addition to damaging 2,000 hectares
of agricultural land, also contaminated 102 large
ponds, 2,321 wells, and two ground wells. (www.
tsunamispecialenvoy.org/country/thailand.asp)



The Partnership: Chulalongkorn University,
the University of California, Berkeley, and the
Thai Public Policy Foundation

In February 2005, in response to the severe
economic and environmental damage caused by
the tsunami, Chote Soponpanich, President of the
Thai Public Policy Foundation, contacted Robert
Birgenau, Chancellor of the University of California
at Berkeley, to explore a possible collaboration
between the institutions in post-tsunami
planning for sustainable tourism development. A
partnership was formed between the 3 institutions,
leveraging prior institutional connections with
the Chulalongkorn University's Social Research
Institute in Bangkok.

Workshop 2005

From May to October 2005 the partnership
developed it's first project — Strategic Plan
for Sustainable Tourism Development in Krabi
Province. With support from the Thai Public Policy
Foundation, a workshop comprising 10 graduate
students from University of California, Berkeley
and 10 graduate students from Chulalongkorn
University with backgrounds in city planning,
architecture, government, political science, and
sociology conducted field research throughout
Krabi Province. To identify advantages and
disadvantages planning policies,
the workshop developed three local tourism
development scenarios, cross-matrixed with three
global economic prosperity scenarios. Utilizing
an extensive community participation process,
the plan concluded that sustainable tourism
development must take place within the context
of integrated regional planning for environmental
health of forests and watersheds, efficient provision
of infrastructure, and equitable and self-sufficient
economic and social development.

of various

The government of Krabi province, recognizing the
importance of tourism industry development for
the overall recovery of the Andaman region, began
to prioritize tourism "hubs" for the Andaman
region. The tsunami damaged the infrastructure of

a popular “eco-tourist” destination, the Ko Phi Phi
islands, beyond the capabilities of near-term repair,
especially since the islands are located within
a marine sanctuary. Therefore, the government
identified Koh Lanta Yai for tourism development
as the next Hub of the Andaman, since its existing
infrastructure was not extensively damaged by the
tsunami.

Workshop 2006

A new workshop to develop the Master Plan for
Sustainable Tourism Development in Koh Lanta Yai
in May to June 2006 was the natural continuation
of the 2005 workshop in Krabi Province. It
was comprised of ten graduate students from
University of California, Berkeley and ten graduate
students from Chulalongkorn University, Bangkok,
with backgrounds in city planning, architecture,
political science, landscape architecture, civil
and environmental engineering, industrial
engineering and operations research, and human
and social development. Together they conducted
field research in Koh Lanta Yai and returned to
Chulalongkorn University, Bangkok for additional
expert debriefings, extensive data analysis, and a
series of daily design charrettes. Initial findings
and proposals were presented at Chulalongkorn
University on 16 June 2006. In July and August
2006, the Chulalongkorn students returned to Koh
Lanta Yai Yai to conduct further field research. In
September 2006, the studentsfrom both universities
re-convened at their respective universities to
analyze the findings from the field research, and
prepare a presentation for the local community
members and government officials in October
2006. The findings, analysis, and recommendations
of the field research and workshop comprise the
content of this report.

Working Objectives
The workshop began with four working objectives:

1. Environmental protection of key ecological
resources including mangrove forest,
coral reef, fisheries, and wildlife



2. Respect for the social and cultural
heritage of the island residents

3. Development of tourism to
integrate local people

4. Integration of local knowledge and
initiative in the master planning process

Working Groups: Ecology, Infrastructure,
Economic-Social-Cultural-Political

In the master planning process, the graduate
students from Chulalongkorn University and the
University of California, Berkeley initially met in
Bangkok for a series of expert debriefings, and
then formulated a plan to assess the conditions of
the island. The students arranged themselves into
three groups to conduct the field research and
analysis:

- Ecology
- Infrastructure
- Economic-Social-Cultural-Political

Each group conducted field research within their
focus area, to the extent possible all groups visited
interview sites and candidates at different times
and dates to form a comprehensive and multi-
disciplinary analysis of the entire island community.
The workshop re-convened each evening to allow
each group to present its findings to the other
groups, and formulate a strategy for the next day's
field research. After eight days of field research,
the workshop re-convened daily in Bangkok for
an intensive brain-storming and charrette, in
preparation for a preliminary presentation of
recommendations at the conclusion of the summer
workshop session.

Ecology

The primary focus of the Ecology group was to assess
the current ecosystem health of the island and
determine best management practices to sustain
local ecology as part of a tourism development
strategy. They identified the island ecosystems and

their primary threats. The group approached the
island's ecological assessment from a watershed
perspective, determining that watersheds are the
"veins" of the island, providing the link between
island activity and ecological health. Using
Geographic Information Science (GIS) analysis, the
group identified the island's watersheds and their
level of development. The groups examined three
watersheds closely that typified watersheds that
were 1) heavily-developed, (2) medium-developed,
and (3) minimally-developed to determine the
source and effects of local and tourist activity
occurring within each watershed. The comparative
control was a watershed consisting mainly of
undeveloped rainforest.

Infrastructure

The Infrastructure group focused on assessing
four areas of the island's infrastructure: roads,
transportation (including the ferry connection
and proposed bridge), water resources, and solid
waste management. The roads and transportation
systems were evaluated for their effectiveness for
local and tourist mobility, and their effects on the
island's ecosystems. Water resources, which vary
considerably on the island, were evaluated in terms
of quantity, quality, equity of access, and as a
long-term resource. Solid waste management, and
obviousissue on the island, was examined regarding
it's relation to quantity, collection, fees, the
existing dump, and ecological and aesthetic effect.
The group also investigated existing examples of
sustainable infrastructure on Koh Lanta Yai.

Economic-Social-Cultural-Political (ESCP)

The goal of the Economic-Social-Cultural-Political
(ESCP) group was to determine the interconnection
between the island's local residents and the role of
tourism in their daily lives. The group conducted
over 120 interviews with island locals, in group and
individual settings, and in formal town hall settings
as well as in local residents' homes. The previous
year's workshop revealed that a government-
led tourism strategy has neither addressed the
complex needs of Koh Lanta Yai Yai communities



nor strengthened them in the face of international
tourism.The ESCP group examined how local culture
and practices, tourism development, and the local
governance interact, guide, and sustain the island's
future in the face of expected tourism growth.

The Master Plan

The vision of the master plan for Koh Lanta Yai
is that the island holds value not only as an ideal
tourist destination but also as a home - Lanta Ban
Rao. The island faces numerous risks associated
with unconstrained development; its ecosystems
are rapidly deteriorating in quality, and better
management practices must be implemented
immediately to protect the island's resources, not
just as a hub of tourism in the Andaman Sea, but
also as a home for the current local residents and
future Thai generations.

The following chapters of this report outline the role
of Koh Lanta Yaiasatourist destination and home, the
island's development risks, its ecological resources
and threats, its cultural resources and threats, and
immediate recommendations that need
to be implemented to preserve these ecological
and cultural

several

resources. The key development
recommendations are encompassed by the vision
of Lanta Ban Rao, which unites and balances the
needs and ambitions of the local residents, the
tourism industry, and the government agencies
into a single sustainable tourism development
strategy. A key component of Lanta Ban Rao vision
is a cluster development strategy to maximize the
unique tourist-attracting qualities of the island,
minimize the impact of tourism on the ecological
resources that attract tourism, and promote
efficient development and delivery of government
infrastructure services. A second key component
of the Lanta Ban Rao vision is the formation of a
community-led organization that provides a forum
for local residents, tourism industry partners, and
government agencies to participate and collaborate
in the sustainable tourism development of Koh
Lanta Yai Yai.

As with any master planning study, there are several
limitations to this study. Much of the field work
and research was conducted during the low tourist
season, minimizing the ability to observe first hand
the full impact of tourism on the islands resources.
However, the extensive interviews conducted with
island locals and observation of the threats to the
ecosystem during the low season provide a view
of this impact, while also revealing the hardships
endured and the local wisdom practiced by the
local residents when the tourism economy abates.

This master plan does not focus on maximizing
tourism development or growth. Instead, the master
plan is a study of better management practices to
promote asustainable tourismstrategy for theisland
with a focus on preservation of the environmental,
social and cultural assets of the island necessary for
the high-value tourism preferred by both tourists
and local residents. Primary attention is given to
the development of infrastructure to satisfy the
basic needs of the island's local residents, with the
belief that a grassroots approach will empower the
locals to maximize the island's tourism potential
with awareness of the connections between their
environmental and socio-cultural assets.

Koh Lanta Yai -
Tourist Destination and Home

Location, Population, Tourism Figures

Koh Lanta Yai is an island located in the southern
Thailand province of Krabi. It is approximately
a twelve hour drive from Bangkok, a two hour
drive from Krabi airport, or accessible via seasonal
ferries from Koh Phi Phi or Krabi Town. Koh Lanta
Yai has a permanent population of 9,245 and a
seasonal population of 4,874. The population is
90% Muslim.

Koh Lanta Yai has been experiencing a boom
in tourism in the past five years. The number of
resorts and hotels has tripled from 46 in 2001 to
154 in 2006. The increase in the number of hotels
is consistent with the increase in the number of



Figure 1. Current Land Uses
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overnight tourists. In 2001 there were 113,000
overnight tourists, while in 2004 there were
210,000. Despite the rise in overnight tourists, the
tourist season is still highly seasonal, and current
annual occupancy rates are only about 50%.
Tourism marketing for the island has also increased,
and Koh Lanta Yai is increasingly promoted in
brochures, guidebooks, and on the Internet.

Current Land Uses

Current land uses for Koh Lanta Yai are diverse,
ranging from highly developed resort areas to
pristine rainforests. These uses include plantations,
shrimp farms, forest areas, cleared but undeveloped
areas, mangroves, beaches, national park area,
a dump site, and developed areas for local and
tourist use, as shown in Figure 1.

Plantations are scattered throughout the island,
though they are most heavily concentrated in the
northwest part of the island. Rubber plantations
are the most common types of plantation, though
a few banana and oil palm plantations also exist.
With rising rubber prices, the number and area of
rubber plantations will likely increase in the near
future.

Shrimp farms are located mostly on the eastern
side of the island, in areas just upland from
mangrove forests. They must be located near the
ocean because they continuously pump ocean
water through the ponds. Shrimp farms have a
very limited lifespan because of the chemicals
that are involved in this process. Shrimp food
contains high levels of nitrogen and antibiotics,
the majority of which are excess and not used
by the shrimp. The excess quantities either form
sediment at the bottom of the pond or are flushed
out to the sea as effluent. Because of this process,
the soil of the shrimp farm will soon become toxic
to the shrimp. The maximum lifespan of a shrimp
farm on Koh Lanta Yai is approximately 5 years.
After toxic saturation, the land is either filled and
used for banana plantations or simply abandoned.
Examples of each of these types of management is
evident on the eastern side of the island. Though
6

shrimp farming has detrimental environmental
consequences, Koh Lanta Yai exports significant
quantities of shrimp, and shrimp farms are unlikely
to diminish as long as they are profitable in the
short-term.

Forest areas are located upland, generally in areas
that are too steep or too remote for farming. Forest
areas are at the head of many island watersheds,
helping to infiltrate and purify water before it
flows down one of Koh Lanta Yai's many streams.
Forested areas also minimize erosion, provide
habitat for native species, reduce the temperature
on theisland, create shade, produce oxygen, and are
attractive from a tourism standpoint. The majority
of the privately owned forested area has been
cleared for rubber plantations or development and,
consequently, much of the remaining forested area
is within the boundary of the National Park located
on the southern sector of the island. The amount
of forested area has been halved since 1985, and
the national park boundary seems to be the only
mechanism to prevent wholesale destruction of
the remainder.

Koh Lanta Yai's land use is changing quickly, and
many pieces of land are cleared but undeveloped.
The future of this land is unclear. Perhaps it was
logged for valuable timber, or perhaps it was
cleared for development that did not occur. Land
of this type is located throughout the island, and
often on the fringe of current developments. In
many cases, even though the land was cleared,
unmanaged vegetation is now beginning to
overgrow the area.

Mangroves are found in the northeast part of the
island, as well as on the southwest part of Koh
Lanta Noi. These areas together form a rich and
extensive mangrove forest. The importance of the
mangrove forests is paramount. These unassuming
areas are hatcheries for large populations of fishes
and crabs, habitat for birds, act as sediment traps
for streams and rivers, and act as a buffer for coastal
erosion. Mangroves are crucial to supporting
coastal fisheries. We saw evidence of protection



and replanting of some destroyed mangrove area
in the northeast part of the island, but mangrove
forest is still being destroyed for firewood or to
allow room for transient housing of the Thai-Mai
people.

The beaches of Koh Lanta Yai are one of its largest
tourist draws. Nearly all these beaches are located

Figure 2. Future Development Risks
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on the west side of the island. The quality of the
beaches varies seasonally. During the rainy season,
winds from the southeast bring debris, jellyfish,
and sediment to the beaches, making the beaches
unattractive. During the dry season, winds blow
from the northeast, making water calmer, the
beaches cleaner, larger, and more attractive. Koh
Lanta Yai's beaches are not pristine, white sand



beaches but are a draw to the tourists visiting the
island.

The National Park on Koh Lanta Yai is located in
the south. It has several miles of coastline, but is
mostly upland old-growth forest. The national park
is accessible via a road along the western coast
of the island which is currently being improved
to facilitate access. The national park lacks the
resources or power to enforce its boundaries, and
they may not be well marked or understood—timber
poaching and building is not uncommon.

The island's dump site is located in the northern
portion of the island, above Phra Ae village. It is
currently the only trash collection dump on the
island. It is expanding rapidly, but without any
mechanism to control or plan for growth.

Development Trends

Developed areas on the island are scattered along
the coast. Most tourist facilities are located on the
west coast, in close proximity to the island's best
beaches. The character of tourist areas and local
areas is significantly different. A glance at Koh
Lanta Yai reveals a drastic discordance between
scale and design of facilities for tourists versus
those used by the local population.

In Lanta Village and the Old Town, the scale and
design of the commercial corridor is small and

Figure 3. Existing Development
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modest, with storefronts that open to the street.
Private residences surrounding the villages are
small, free standing structures offset slightly
from the street, many with a covered porch area.
There is no obvious use of fences or gates around
residences or commercial properties. Doors open to
the street. In villages, there is ample shared open
space that is clearly integrated into the built fabric.

Hotel and bungalow resort facilities, in general, are
not located within Koh Lanta Yai's villages. They
occupy large parcels of land, usually with direct
access to the beach. Long paved and unpaved
driveways provide access to these resorts from
the main road. Some have controlled access gates,
drives, and security personnel. The newer resorts
along the southwest coast are larger in scale and
their design does not even minimally reflect the
local style. In general, the sheer variety of building
types and visual dominance of resort facilities
makes it unclear what the local aesthetic on the
island is. The resorts are characterized by quick
development, extensive concrete use, poor site
planning, and a focus on short-term growth.
Compounding this problem, older residences along
the main road are juxtaposed next to the entrances
and gates of large resort complexes, creating a
visual disparity that emphasizes the divergent
standard of life experienced by locals and visitors.
Koh Lanta Yai is developing quickly, and it faces
many of the same risks that any rapid growth




Figure 4. Koh Lanta Yai (left) and Phuket (right).
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area faces. It is challenged with management of
ecosystems impacts, local and tourism economies,
desire for short-term wealth, a lack of enforceable
zoning and design guidelines, resource use and
waste management.

The buildout scenario map (Figure 2), is based on
likely areas of future tourism development. Areas
between the main paved road on the west side of
the island and beach are at the highest risk for
development (in red) followed by areas with flat
topography on the other side of the main road and
areas along the interior paved roads. These areas (in
orange) presently have the largest concentration
of tourist facilities and local settlement — they
can only be expected to grow. Upland areas that
have been cleared of forest are the next likely to be
developed (in yellow-green). While many of these
areas are presently not accessible by paved roads,
the upland development at the Pimilai resort on
the southwest sector of the island suggests how
these areas could be developed in the future as
inclusive, gated resorts. The eastern side of the
island is the most remote from present tourist
developments and would probably develop more
slowly (in yellow).

Comparing the present extent of development
on Koh Lanta Yai to the intensity and extent of
development on the island of Phuket, the likelihood
of this intense development becomes apparent.

Figure 5. Scale Comparison of Development

Koh Phuket

Koh Lanta Yai

Figure 3 shows a comparative aerial at the same
scale of the two islands. Figure 4 shows a series
of comparative photographs which demonstrate
many of the problems of development on Phuket
are beginning to appear in Koh Lanta Yai. Figure 5
shows a scale comparison of development.

Unconstrained development and rapid destruction
of natural ecosystems would jeopardize the
lifestyle and livelihood of many island dwellers.
Issues of solid waste and wastewater management,
water consumption, and destructive construction
practices would ultimately destroy the very
resource that brings tourists to Koh Lanta Yai in
the first place. Koh Lanta Yai's rapid growth is
being compared with the rapid growth of Phuket,
and, in a worst case scenario, may be analogous.
However, Koh Lanta Yai still has legitimate natural
attractions, a desire to requlate itself and maintain
the 'quiet island’ character, and a population that
is highly interested and eager to participate in the
planning process. We hope this awareness and
level of education will engender a feeling of real
personal empowerment and the ability to change
the likely course of development on Koh Lanta
Yai.

Watersheds: Ecological Building Blocks

Watersheds are regions that drain downslope into
a river, stream, or other body of water through
surface and subsurface pathways. Every stream has
an affiliated watershed and small watersheds can
join to become larger watersheds. If precipitation
flows into a specific stream, the area of land where
that precipitation fell is part of that water body's
watershed. If it flows into a different stream, it
is within the boundary of a different watershed.
Riparian corridors are composed of watershed
streams and the immediate and particular
vegetation that parallels the stream. Figure 6
illustrates this process.

Watersheds can be delineated based upon ridge-
lines and valleys. The ridgelines indicate the highest
portion of a watershed and the valleys, which



Figure 6. Typical watershed on Koh Lanta Yai

Excavation: Excavation increases erosion
and sediment loading of water bodies. It
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spread of germs and
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Housing/Resort Development:
Development increases impenvious
surfaces and decreasss water
infiltration and groundwater
recharge. The increase in
runoff can cause flooding
and increases pollutant
loading of water bodies.
Construction of septic

tanks near water bodies

and discharge of untreated
wastewater pollutes both surface and
groundwater sources and increases
threat of disease.
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often have an associated stream, river, or creek,
indicating the lowest portion of the watershed.
In order to delineate watersheds using a
topographical map, lines can be drawn across
the ridgelines, to designate the watershed's
boundaries. Using these boundaries, polygons can
be formed which show the geographical extent of
the watershed.

Rubber Plantations: Altering of kand for plantations results
in increased surface runoff and sediment loading of

rivers and streams, Use of fertilizer, pesticides, and other
chemicals in the lead to eutrophication of water bodies as

well as pollution of aquifers,

Deforestation of Native

Faorest: Clearcutting enhances
the effects of greenhouse

gases, reduces biodiversity,
increases surface runoff and
sediment loading, decreases
infiltration, alters the water
cycle and increases likelihood of

landslides.

Fish Farms: fish farms can cause
severe ecological problems.
wherever they are located
because they reduce biodiversity
and release effluents high in
chemical fertifizers, pesticides, and
antibiotics.

Wells: large scale pumping of groundwater
results in depletion of aquifers and soil
setiling. Overdraft of groundwater in coastal
regions causes salt water intrusion which
increases soil salinity and decreases soil

quality.

Because water

moves downstream,
what happens in
one portion of a
watershed may have both direct and indirect
effects on other portions of the watershed.
Poor water quality, or altered water quantity,
can change physical, chemical and biological
components of the watershed. Not only do
alterations of the water quality and quantity in
a watershed affect the aquatic ecosystems, but they
will also affect terrestrial ecosystems due to the

n



interdependent nature that aquatic and terrestrial
ecosystems often have on one another. Therefore,
watershed health can often be used as an indicator
of the islands ecological health as a whole.

Koh Lanta Yai is composed of 31 watersheds
with affiliated riparian corridors. The watersheds
contain all the land uses on Koh Lanta Yai whether
constructed or spontaneous. Most important,

Figure 7. Watershed Uses
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the island watersheds are the source of all the
water used on the island. (See section Water
Consumption Interviews for further discussion).
Figure 7 illustrates typical watershed usage on Koh
Lanta Yai.

The primary tourist draw to Koh Lanta Yai is the
beach. Popular tourist guidebooks describe Ko Lanta
Yai's beaches as being, "long, unblemished stretches

Household Wells



of white sand and turquoise water, with the best
conditions for swimming.”" The quality of this
foremost tourist attraction is entirely dependent on
the status of the island's watersheds. Inputs from
development or agricultural activities, both in the
coastal and upland portions of the island, can be
carried into the ocean via drainage from streams,
and these inputs can be carried back to the beaches
by the tides. Excessive sediments, nutrients, and

Figure 8. Watershed Threats

Forest clearance and erosion

solid wastes are all forms of pollutants that will
decrease aesthetic values of the beach, in addition
to being ecologically detrimental.

Watershed Threats

Any kind of disturbance to the landscape surface,
particularly forest clearance and construction,
exposes soil leads to erosion by rainwater. As
rainwater flows over the surface of exposed soil

Erosion related to road building

Influence of toilets on watersheds



it dissolves into small particles or sediment that
remains suspended in the water and is carried to
the sea. Once the freshwater reaches the saltwater
of the sea, the sediment deposits on the tidal zone
and sea floor. With increased impervious surfaces
the flow of water increases as well, adding to its
erosive capacity and increasing sediment in its
waterways. This process is evident in the “sediment
plumes” visible on the aerial photographs of the
coast line of Koh Lanta Yai — the streaks of light
colored flow extending from the most altered
watersheds on the island in the northwest (Figure
8). These watersheds are the most developed on the
island with high amounts of impermeable surfaces
in their adjacent watersheds. As coastal and
upland development increases, sediment plumes
will increase and become an accelerating threat.
The aerial photographs of the southwest part of
the islands where watersheds are not altered show
no such plumes.

This process leads to four significant ecologically-
destructive conditions. First, the topsoil that
supports the vegetation on land is destroyed with
resulting loss of land based habitats. Second, the
suspended sediment contaminates surface water
making it unusable as a water source for local
communities and tourism. Third, the deposition of
sediment in the tidal zone results in muddy, not
sandy, beaches and compromises the health and
viability of the mangrove forests and fish habitats
that the many island residents depend on for food
and livelihood. Fourth, the suspended sediment
clouds the water clarity required for the growth
and reproduction of coral and deposits over coral
reefs, literally suffocating these delicate marine
ecosystems. Sedimentation resulting from rapid
coastal development is an increasingly severe
threat to Thailand's coral reefs. (Sudara et al. 1992)
The current tourism on Koh Lanta Yai depends on
sandy, clean beaches and the attraction of coral
reef diving. Both will soon be lost if the watersheds
on island continue to be altered.

The sources of sediments and contaminants in Koh
Lanta Yai's watersheds are evident in the landscape
14

Figure 9. Sediment Plume Risk Projection
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conditions of the island. Rubber plantations
cover a large portion of Koh Lanta Yai and have
drastically reduced the amount of native rainforest
on the island. In addition to habitat destruction,
rubber plantations can result in sediment loading,
fertilizer and pesticide runoff into the watershed.
Soil erosion from rubber plantations is a significant
problem since many plantations are on sloped areas.
Best management practices such as contouring
and terracing, mulching, planting cover crops and
installing silt pits and bunds can ensure excessive
sediment loads do not end up in water bodies and
surrounding coastal areas. These are not yet evident
on Koh Lanta Yai. In addition, fertilizer runoff from
plantations can cause eutrophication, or algal
blooms, that occur due to excessive nutrients
entering the streams, which will be discharged into
the ocean. Eutrophication can result in a hypoxic,
or oxygen depleted zone, not allowing for any fish
or other oceanic life to survive. Figure 9 illustrates
a watershed area with typical sediment plumes and
highlights the potential risk areas.

Other agriculture uses also effect Koh Lanta Yai's
watersheds. Forest clearing results in large, bare
patches of topsoil and less slope stability, thus
creating more sediment runoff into the streams
which can severally degrade marine ecosystems
such as coral reefs. Shrimp farms are a major
environmental problem on Ko Lanta, as they are
in many other locations throughout south East
Asia. Shrimp farms are extremely ecologically
destructive as they encroach upon threatened
native ecosystems such as mangroves and quickly
deplete the areas of all habitat and agricultural
values. In addition, shrimp farms release effluents
into the watershed that contain pollutants in the
form of fertilizers, pesticides and antibiotics.

As development increases, so do impermeable
surfaces such as concrete and asphalt. Impermeable
surfacesdo notallow precipitation and rainwater to
seep into the ground as it normally would, therefore
reducing water infiltration and groundwater
recharge. Instead of seeping into the ground, large
amounts of rainwater runoff will go directly into

riparian areas in a short period of time. This can
have significant effects on the riparian ecosystem
as it can cause erosion of the banks, as well as
downcutting of the channel. Thisresultsin alteration
of the channel's geomorphological characteristics,
which may result in an altered species composition
of the riparian corridor. Additionally, the runoff
can carry higher pollutant loads into the riparian
areas due to lack of permeable surfaces to filter
the pollutants before they reach the riparian area.

Development has other effects as well. The process
of road construction can expose soils, resulting
in sedimentation. Paved roads increase the
impermeable surfaces in the watershed. Ko Lanta
contains a vast number of septic tanks and leakage
from these tanks can pollute the groundwater
supply. Raw sewage can have devastating effects
on aquatic organisms, either by killing them
directly or by causing eutrophication.

Solid waste can fall into streams and then be
carried to other parts of the island or to the ocean,
and eventually onto the beaches. Solid waste can
directly kill terrestrial and aquatic wildlife that
may ingest it or become physically tangled in it
and end up starving to death. Solid waste also
adds contaminants and toxins to surface water
that people rely on for drinking and can pollute
the groundwater through leachate. This type of
pollution can lead to greater spread of diseases and
pollution. Solid waste is also extremely displeasing
aesthetically and will have many detrimental
effects to the tourist industry (Figure 10).

Watershed Assessment
The impact that development has had on Koh Lanta
Yai watersheds can be determined by the percent of
land alteration in the watershed. Land alterations
on Koh Llanta Yai include plantations, shrimp
farms and urban areas, all of which degrade the
watershed due to increasing impermeable surfaces,
increasing exposed soils or discharging sediment,
nutrients or solid waste into the watershed. In order
to determine the current amount of alteration to
the watersheds of Koh Lanta Yai, the percent cover
15



Figure 10. Existing Beach in Koh Lanta Yai (above) and Rendering of Beach with Uncontrolled Development
(below).

of the different landuses was determined relative
to each watershed using GIS polygons. The percent
cover of plantations, shrimp farms and urban areas
were added together in order to determine the
total percent of land use alteration per watershed
(see Figure 11 below). The watersheds were then
placed into four categories based on the amount
of alteration: Slightly Altered watersheds had
watersheds with 0 to 20% alteration, Moderately

Figure 11. Landuse Context for Each Watershed
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Altered watersheds had 20 to 40% alteration,
Highly Altered watersheds had over 40% alteration,
and Very Highly Altered watersheds had over 60%
alteration (Table 1).

Applying this method to the current state of Ko
Lanta Yai's watersheds assessed the current state
of watershed health. Twelve watersheds were
slightly altered, mainly in the southern portion
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Table 1. Watershed alteration - current states
and potential states under projected build out
scenarios.

Watershed Health Current Watershed
Category Watersheds Scenario
Slightly Altered

gy 12 9
(0-209%)
Moderately Altered

10 9

(20-40%)
Highly Altered

ghly 9 6
(40-60%)
Very Highly Altered

y mighly 0 ;

(>60%)

of the island near or within the national forest.
Ten watersheds were moderately altered. The nine
watersheds that were highly altered which were
mainly in the northeast sector of the island where
development is highest. Zero watersheds were very
highly altered.

In the case of build-out scenario discussed
previously in this report, the same method of
combining the projected developed areas with
plantations and shrimp farms projected the future
for Koh Lanta Yai's watersheds. The results were
that nine watersheds were slightly altered, all in the
southern portion, nine watersheds were moderately
altered, six watersheds were highly altered and
seven watersheds were very highly altered.

The prospects for the island’'s watershed and its
surrounding marine ecosystem with a buildout
scenario are grim. Only a minority of island
watersheds on the west side of the National
Park would have any sort of ecological integrity.
The remaining watersheds would be noticeably
degraded with resulting detrimental ecological and
aesthetic conditions for island and surrounding
waters. And the buildout scenario assumes that
no further forest clearance takes place (Figure 12).
Given the forest clearance practices of the last

Figure 12. Watershed Assessment: Current Conditions (left) and Build-out Scenario (right)
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twenty-five years this may be optimistic and places
the island's watershed integrity at further risk.

Ecological Resources

Koh Lanta Yai plays host to several diverse
ecosystems that symbiotically sustain a multitude
of terrestrial as well as aquatic resources. These
systems are of significant ecological and cultural
value to both Koh Lanta Yai's local and tourist
populations (Figure 13). The awareness and
understanding of the encompassing ecosystems is
fundamental to the establishment and success of
a long-term sustainable master plan for the island.
The nine ecosystems that comprise the majority
of Koh Lanta Yai's environment include: tropical
rainforest, riparian corridors, wetlands, beach
forest, beach and inter-tidal zones, mangrove
forests, coral reefs, and oceans.

In recent years Koh Lanta has experienced
acceleration in tourist related development. Driven
in part by the desire to reap short-term monetary
gains, this development compromises the long-

term viability of healthy ecosystems. The lack
of ecological awareness and responsibility that
characterizes current local and tourist development
trends carries with it ramifications that, if left
unchecked, will lead to a so called "tipping of the
environmental scale." The resulting irreparable
degradation of precious natural resources, the
island's foremost asset to both local and tourist
populations, will prompt the tide of tourism to
retreat in search of less adulterated environments
and decimate the ecosystem-based local economy.

The ecosystems that comprise Koh Lanta Yai are
interrelated. Logically any deleterious activity
within one ecosystem is likely to negatively
impact the others. All of the nine ecosystems
are significant and warrant protection of the
integrity of natural functions through careful
planning of future development. As Table 2 and
the following text illustrate, the nine ecosystems
provide key ecological services on the island, yet
also are threatened by development practices on
the island.

Figure 13. Ecological Resources for Locals (left) and for Tourists (right)
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Table 2. Ecological Importance and Threats to Prominent Ecosystems of Koh Lanta

Ecosystem Ecological Service

Rainforest and
upland
Forested Areas

Significant Habitat
Climate Amelioration
Groundwater Recharge

Erosion Protection

Resource Collection (Wood/Food)

Tourist Attraction
Riparian Corridor Significant Habitat
Flood Control
Source of Potable Water
Agriculture
Tourist Attraction

Wetlands Habitat

Water Quality, Infiltration and
conveyance

Food Production

Beach Forest Habitat

Erosion Control

Buffer between inland land uses

Windbreak

Beach and Intertidal Habitat

Zone Purification Zone

Access to Sea
Food Source

Village and Resort Development

Tourist Attraction

Mangrove Forest Habitat

Fisheries

Water Storage

Erosion Control
Flood Control
Buffers Wave Action
Food Source

Wood

Tourist Attraction

Coral Reef
and Ocean

Habitat

Fisheries

Buffers Wave Action

Tourist Attraction

Threats
Tourism
Heavy tourist use

Development of upland resorts

Solid and liquid waste disposal

Loss of habitat

Development

Loss of habitat

Over development

Solid and liquid waste disposal

Development: waterfront seawalls,

encroachment of seaside resorts & villages

0il and exhaust from boats/ferries

Tourist traffic disturbing wildlife

Decrease in water quality due to
development related sediment inputs

Watercraft noise and emissions

Boat anchors destroying coral reefs

Island Growth

Wood gathering

Clear cutting for agriculture
Loss of habitat
Development

Wildlife trade

Soil Erosion
Sedimentation

Road construction
Encroaching development
Channelization

Loss of habitat

Damming

Channelization

Development

Alteration of water table/
channelization

Over development

Over harvesting of wildlife

Loss of habitat from waterfront
premiums on property

Loss of habitat from reclamation

Waste water effluent from
shrimp farms/ households

Sediment/nutrient loading from
construction/erosion

Loss of habitat

Black market shell trade



Rainforest
Koh Lanta Yai is fortunate to still possess significant
tracts of rainforest, mostly in the upper elevations
on slopes unsuitable for efficient agriculture. While
the forested areas are dispersed along the length
of the island, the largest contiguous portions are
situated in the south within the National Park.
The rainforest ecosystem is known for containing
extremely high biodiversity and as such has
been the focus of extensive conservation efforts
throughout the world (Figure 14). Despite efforts
over the last twenty to thirty years the world's
remaining intact rainforests are being lost at an
alarming rate to logging, cattle grazing, agriculture,
and development. With each passing year these
remnant ecosystems take on greater and greater
significance not only as repositories for biodiversity
and the important ecological functions they
perform, but also as tourist destinations. Existing
Thai statutes theoretically prohibit the
clear cutting of rainforests but in the
last 20 years Koh Lanta Yai has lost one
third of its rainforests to plantations
and development. Local authorities do
not or cannot enforce existing laws.

Figure 14.

On Koh Lanta Yai, the forested areas
have traditionally supported selective
harvesting of vegetation and wildlife
by local residents. In addition, they
also perform the essential function of
recharging groundwater through the
promotion of precipitation infiltration
while simultaneously buffering soil
erosion, directly influencing potable
water availability.

On tropical islands such as Koh Lanta
Yai, with highly erosive soils and steep
slopes, forested areas play a pivotal
role in mitigating soil erosion through
two main functions: interception and
dispersal of heavy rains by dense multi-
tiered foliar canopies and binding soils
with extensive interwoven root and
micorhizal systems.

20

Currently, access to rainforest areas is limited to
a few, unimproved roadways. However, this will
soon change with new road improvements to the
National Park on the southwest side of the island.
The increased vehicular access is likely to further
disrupt wildlife and alter habitat quality unless
measures are taken to minimize impacts. Tropical
rainforests are particularly susceptible to an impact
know as "edge effect,” in which harmful effects of
adjacent land uses (such as clear-cutting for rubber
plantations or grading for new roads) manifest
themselves beyond the ecosystem interface.

Riparian Corridors

Riparian corridors are the vegetated
immediately adjacent to water bodies such as
rivers and streams. The proximity of terrestrial
and aquatic conditions leads to high flora and
fauna diversity. Long identified as biodiversity

Zzones

Rain Forest Habitat on Koh Lanta Yai




hotspots, the bourgeoning ecotourism industry
recognizes riparian ecosystems as popular tourist

destinations.

These ecosystems provide numerous ecological
functions including wildlife migration corridors
upon which population viability is commonly
dependent. In addition, they act as self-requlating
storm water conveyance and mitigation systems,
the proper function of which directly influences
water quality, availability, and flood hazard. As the
last terrestrial moderator of sediment transport,
these ecosystems play a pivotal role in regulating
the loss of topsoil — thus their preservation is
critical to Koh Lanta Yai's sustainability.

Road building and agricultural practices such as
clear-cutting riparian vegetation, not
only compromising the ability to retain soil but
actually promoting mass-waste as the toe of
the stream bank is destabilized. This results in

unnaturally high sediment loads which adversely

remove

impacts water quality. Development encroachment
through wholesale removal of riparian vegetation,
and channelization of the remaining watercours