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AINAAVINLLAAY NINLUIAA Nature Positive by 2030
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Editorial team

Thailand is situated near the equator and has the tropical climate.
The country has a total of approximately 3,151 kilometers of coastline
covering 23 provinces with seaside areas. The kingdom is considered as one
of countries rich in natural resources and abundant biodiversity including
essential and valuable marine and coastal ecological systems. Currently, many
coastlines in Thailand are facing problems such as erosion, sediment
movements and human invasion for utilization. These situations affect
the ecosystems of coastal sand dunes in Thailand. This is one of many
ecosystems that still lack sufficient academic information or thorough study,
therefore the ecosystem of coastal sand dune is said to be a “mysterious”
ecosystem in natural science.

In this issue, Nature and Environment Magazine presents the fascinating world of coastal sand dune ¢ ‘1
ecosystems as seen through the eyes of a field ecologist working in biodiversity hotspots. Associate
Professor Dr. Kitichate Sridith, a botanist, taxonomist, and ecologist from the Department of Biology,

Faculty of Science, Prince of Songkhla University, shares his insigshts from over 30 years of academic experience.
With over three decades of academic experience, he provides valuable insights into teaching, research,
and his work in the field.



Initial spark of interest

Southern Thailand is situated on
Thai-Malaysian Peninsula which is a very
interesting area for academics and
researchers as it connects Asian continent
and Malay archipelago or Malesiana which
possesses the highest diversity of terrestrial
biology in the world. The area is essential in
biogeography of plants and animals. It is also
located in Indo-Burma and Sundaland
biodiversity hotspot. Dr. Kitichate Sridith,
a botanist who has studied plant taxonomy
and interested in plant population in
ecosystems and geographical distribution of
species, recalls his work in the past 30 years
at Prince of Songkhla University when he got
opportunities to study areas in Jana district
of Songkhla province. The district is located
on the coast of the Gulf of Thailand and is
a significant part of the Thai-Malaysian
Peninsula. Both the marine and terrestrial
environments of the area are rich in
biodiversity, with various tree species and
a 4-5 meter high sand dune system that

supports a wide variety of plant species.
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Dr. Kitichate Said “....Originally, it was thought that some plant species could only

ltitude areas. For example, certain orchids were believed to only grow on sandstone formations in places

" like Ubon Ratchathani or Phu Kradueng National ParkHowever, in reality, these orchids can be found thriving in coastal
areas. Additionally, other plant species such as Phaya Mai have been discovered growing on beaches in
Thai Mueang district.These findings challenge our previous assumptions and highlight the complexity
of plant distribution. It seems that there is no fixed pattern and It depends on our curiosity about how these

things came to be. Therefore, many questions arise from what we observe, and we seek answers.

Therefore, when we experience a sense of wonder or doubt upon observing something, this
... Often stems from having a background in botany. | was

fortunate to have studied at an institution that fostered
critical thinking and encouraged us to view the world through
a scientific lens. Rather than focusing solely on human interests,
we were taught to consider the broader ecosystem and to seek
the underlying connections and truths that shape the natural
world.My time at the University of Vienna, renowned for its natural
science programs, further deepened my appreciation for
the scientific method and the importance of seeking the truth
about nature. | believe that it was my teachers and the educational

environment that cultivated this way of thinking in me.

Natural forest on coastal sand dune

Dr. Kitichate describes the lush coastal sand dune forest
located within Khao Lampi-Hat Thai Mueang National Park in
Thai Mueang district, Phang Nga province. Situated on the eastern
coast of the Andaman Sea, the park is dominated by a tropical
rainforest that serves as a habitat for numerous wildlife species
and as the headwaters of several rivers and streams. Most of the
freshwater originates from the Lampi mountain range, and the area
also includes large brackish water canals such as Thung Maphrao
and Hin Lat. The coastal area of Hat Thai Mueang beach is
characterized by a pristine beach forest ecosystem, serving as a
crucial nesting site for leatherback, hawksbill, green, and olive
ridley sea turtles. Notably, this area is the last remaining nesting
site for leatherback turtles on the eastern coast of the Indian
Ocean. Consequently, the coastal sand dune forest within
Khao Lampi-Hat Thai Mueang National Park is a unique and vital
component of both terrestrial and marine ecosystems in

the Andaman Sea.



The exceptionally fertile coastal sand dunes that have been discovered and, fortunately, protected within
a national park are found in Khao Lampi-Hat Thai Mueang National Park. We are truly e¢rateful for
the establishment of this protected areaq, as it serves as one of the world’s best examples of a well-preserved
tropical coastal forest and its associated sand dune ecosystem. Thailand is indeed fortunate to have Khao
Lampi-Hat Thai Mueang National Park, especially considering the widespread destruction of similar ecosystems
elsewhere.

Dr. Kitichate remarks that when people discuss
about coastal forest, they combine beach forest
and mangrove forest. This makes beach forest
less known to the public though it is the forest
with unique characteristicand being part of
ecosystems on coastals and dunes. Beach forest

- _is important as it helps alleviate the strength-of
'.# ‘sea bre%zé’ prevent coastal damage from waves
and- slow down fresh-water-flow into the sea
because too quick flow will impact the salinity of

sea water and habitats of aquatic animals in the
areas. However, beach forest is regarded as area

with low amount of economically valuable trees

so the areas have been utilized for other purposes

such as building of accommodations, hotels,
resorts, piers or encroaching for agricultural
cultivation. These developments result in

continuous reduction of beach foests.

Ecosystem of beach forest
on coastal sand dunes

Beach forest ecosystems on sand

dunes are found along coastline or lift-up

sand dunes. The areas are covered by forests

. mainly found in the area are mangrove trees. Sand dunes
or plant communities such as beach forest Y s

R o e e R et e are influenced by high and low tides and is in intertidal

foreer WA e S P AT A < L zone resulting in large variety of plants and animals.
scattered in the area unreachable by saline Sand dunes can have severat layers and each
water. The soil is quite salty and has salt layer has its own uniqueness and dlfferent plant varieties. For
spray while majority of plants are halophytes. example mature dune is 5|tuated fothest away from beach

Mangrove forests are forests in area with and receive the lowest mﬂuence from salmlty and vv|nd o

regularly covered by seawater, W_h,lch_' sﬁécres :




Next layers of dunes closer to the beach will have different plant species in each layer. The first layer closest
to the beach are cover crops that have wind-flowing characteristic to reduce wind strength and maintain
the dune. Therefore, coastal sand dunes serve as vital barriers, protecting the shoreline from the destructive
force of waves, especially during storms when sea levels rise significantly. Additionally, sand dunes act as
natural reservoirs, storing sand that can replenish
beaches eroded by storm waves. Furthermore,
these dunes play a crucial role in groundwater
recharge, capturing rainwater and creating freshwater
lenses beneath the sand. This helps to prevent
saltwater intrusion from the coast and safeguards

terrestrial ecosytems.

“..Water is essential for life. The moisture we
observe in forested areas is a result of a complex
interplay  between atmospheric™and-.subterranean
water, with natural plant communities acting as

intermediaries

..5and plays a crucial role as well. Water
can be retained in the soil due to the presence of
water-absorbent rocks, known as aquifers. Unlike
water poured on regular soil, which tends to run off,
water poured on sand is absorbed. If there’s enough
sand, the water is retained. Therefore, while beaches
may appear dry, they actually serve as significant

water resenvoirs

- ...The underground water cycle is even more
intricate. When it rains in mountainous regions,
water flows downhill through 5tre&ms and rivers,
with a portion infiltrating the soil. This groundwater
always flows towards lower elevations. Interestingly,
when we observe the headwaters of a river, they may
seem small, but as the river approaches the estuary
or bay, it becomes much larger. Where does this
add/t/ona( water come from? A signi ﬁcant portion

; of river water (apprommately 80-90%) is not sourced :

dlrect y from mountamtops but Is /nstead groundvvater

thut has been gradual(y re(eased from unde.rground

- "‘a.qufersorbasms L g e e e
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“...In sandy coastal areas, the presence of a river or a water basin
isn’t necessary. Water gradually seeps downward from higher elevations,
eventually reaching the sand, which has the capacity to absorb water.
Smaller sand particles can hold even more water. However, a challenge
arises from the continuous flow of water towards the sea. Due to the
density difference between seawater and freshwater, upon reaching
the coast, freshwater tends to float on top of the seawater, forming a
layer. This is because seawater gradually seeps into the sandy ground
like a wedge, while freshwater from inland areas remains on the
' surface. As a result, even in slightly saline coastal environments,

freshwater can often be found in sandy coastal regions

...When water and soil are present, the natural process of
revegetation begins. Plant communities are ubiquitous, and the only
places on Earth devoid of vegetation are those covered by glaciers or

perpetually in darkness. Therefore, any area that receives sufficient

sunlight can support plant growth.”

In the next few years,

such phenomenon
may affect human life, There is an awakening trend that the global temperature may

Conservation trend

food securitg and loss rise by 1.5 degrees Celsiusin the next fewyears and such phenomenon

of biodiversity. may affect human life, food security and loss of biodiversity. With
these reasons, the developments in sectors such as businesses,
industries, tourism, agriculture, energy and etc. have paid attention

to positive impact to the nature within 2030 (Nature Positive by

2030), coupled with nature-based solutions.

Nature Positive by 2030

TERD NET
LOSS OF NATURE
FROM 2020
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A cross-section image showing sand bar, sandy Concept of Nature Positive by 2030

beach and coastal sand dune https://www.naturepositive.org/

Source: Department of Marine and Coastal Resources
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In Thailand, there are possibilities that several coastal development project will risk creating
negative impact to natural resources and the fertility of coastal ecosystems. Dr. Kitichate views that
conservation of natural resources is essential. People should utilize resources to maximize the efficiency

or create the least pollution in order to ensure sustainable utilization of natural resources in the future.

“... Conservation is not only for the utilization but it is the conservation to create true knowledge

~and understanding about the nature. It is like we have a home and live inside that home, if we do not

have a home, we cannot live. If the ecosystem is the home, and its services ¢o normal, things living in
the ecosystem can live with the balance. In the same way, forest ecosystems (beach forest, coastal

forest, mangrove forest) are part of coastal sand dunes that coexist dependently...”

Final Remarks

The é;osysfems of Thailand’s coastal sand dunes still hold many mysteries waiting to be

uncovered by scientists, researchers, and academics. There is a pressing need for further research to

find solutions and develop effective conservation strategies that will preserve the richness and balance
of_these-de(icaté environments. Dr. Kitichate aptly stated, “...Those who care about nature should not

only love it but also seek knowledge and-a deep understanding. Throush education, we can gain true

~ knowledge and ensure that our actions do not harm these ecosystems. The crucial role of scientists is

to find o_nswefs and share the truth with the public...”
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