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United Nations declared 2021-2030 UN Decade on
Ecosystem Restoration on 1 March 2019. To celebrate
the first year of Decade on Ecosystem Restoration,
Nature and Environment Journal July-September 2021
issue will introduce you to the various perspective
related to our ecosystem. Start with Cover Story
column “Biodiversity and Pandemics” which showed
you how anthropogenic environmental change affected
the pandemics and how to overcome this crisis. In
the World Focus column, Don't let Exotic Pets turn
int Alien Species will show you how our exotic pets
affected the ecosystem. In the topic of conservation
and restoration of the ecosystem, our guest from
the column Special Interview SMART Patrol System:
A new form of resources protection. will tell us how
technology can protect natural resources. Continue to
the Environment and Pollution column, which present
another method of community forest management in
the article “Participatory modelling and simulation
to support community forestry in northern Thailand.”

Last but not least, one of Thailand’s pleasant
news this year was the declaration of Kaeng Krajan
forest complex to be world heritage. In the column
Balance and Diverse, the article “Kaeng Krachan, Global
outstanding value” will introduce you to this forest
complex and its road to world heritage.

The Editorial board hope that this journal will
be the knowledge and inspiration on ecosystem
conservation and restoration for all the readers.
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is read
operations

to move forward towards a new sustainable way of

life under the 2021 academic conference.

The Office of Natural Resources and Environmental Policy and
Planning (ONEP) has continually organized an academic conference.
It has scheduled the 2021 online academic conference on
July 12, 2021, under the topic “ONEP Moving forward towards
a new sustainable way of life” to publicize academic works and
important performance in various sectors of ONEP affecting
Sustainable Development Goals (SDGs). ONEP has developed
policies, strategies and conservation plans, and the overall
management of natural resources and the environment in the
country which is linked to sustainable development goals such
as the formulation of policies and plans for the promotion
and conservation of national environmental quality, the

environmental quality management plan, the sustainable production,
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e 2021 online

er way of exchanging

ectors have interest and

o people and related sectors to
accurate information with qualified

be a way to pass on knowledge to the

public as well.
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Microbes are a key part of wildlife diversity

& often drive population dynamics

Land
degradation

Habitat
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Biodiversity and
Pandemics

The rapid development of the world has entered
an era where travel is easy. The growing transport and
tourism business creates enormous economic value for
countries, but at the same time, the true value of the
natural resources being used has not been considered.
On the day when nature sent a warning disaster around
the world such as large wildfires which more frequent
occur and longer. The severity of the climate crisis as well
as the threat of biodiversity decline, but that does not
make the world aware of truly sustainable development,
despite the efforts to restore and balance to the world,
it seems not enough. Until the day that the whole world
is shaken by the pandemic that affects millions of people
around the world like the coronavirus disease 2019
or COVID-19, which almost changed the whole world
and became the most urgent agenda of every country.
It is time for mankind to look back what they have
done in the past and the impact they have on human
life in the present and in the future. Therefore, future
development approaches are critical to considering
epidemic responses based on empirical data. In this
regard, the Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services or IPBES, an
independent intergovernmental organization dedicated
to managing academic knowledge to support policy
decisions on biodiversity had organized a meeting with
representatives from WHO, CITES, the Convention on
Biological Diversity (CBD), United Nations Framework

Convention on Climate Change (UNFCCC), and United
Nations Convention to Combat Desertification (UNCCD)
on July 2020 and published IPBES Workshop on
Biodiversity and Pandemics Report (2020). By reviewing
research that identifies important information that will
help predict and prevent disease pandemics, predicting
the geographic origin of future epidemics, reservoir host
identification, vectors and pathogens that may appear,
and as well as explain the changes that have occurred
to the environment, economy, and society due to
epidemic in order to reflects the need for a policy
that focuses on preventing the disease outbreak
appropriately in the future.
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How does the origin of pandemics
related to human activities?

In medical terms, the spread of communicable
diseases is divided into 4 levels: Endemic is a disease
that occurs regularly in that area. It has a stable and
predictable morbidity rate. The extent of the area may be
a city, country, or region, such as dengue fever in Thailand
or malaria in Africa. Outbreak is an abnormal increase in
cases, either in the case of an endemic disease, such as
the 2019 dengue outbreak, or in the case of an emerging
disease, even with only one patient. Epidemic is a sudden,
geographically widespread disease outbreak that has
exceeded expectations, such as the Ebola epidemic in the
West Africa region and the early outbreak of COVID-19
in China and Pandemic is a global spreading, such as the
1918 Spanish Flu outbreak that killed more than 20 million
people worldwide and the current COVID-19 outbreak.

» An estimated 1.7 million currently undiscovered
viruses are thought to exist in mammal and avian hosts.
Of these, 631,000-827,000 could have the ability to infect
humans.

 The most important vector animals are mammals,
especially bats, rodents, primates, some kind of bird
especially water birds as well as livestock such as pigs,
ducks, chickens and camels.

« The majority (70%) of emerging diseases such as
Ebola, Zika and Nipah viral diseases, and almost all known
infectious diseases such as influenza, are Zoonoses arise
from human contact with livestock and wildlife today.

At present, the risk of outbreak is very high. Statistics
show that each year of the disease emerging diseases
in humans, at least five and one-fifth of new diseases
such it has the potential to become serious diseases and
epidemics. The blame on wildlife for the epidemic may

e

Statistics show that each year, at least five
or one fifth of new diseases emerging from
human has the potential to become serious

diseases and epidemics.

L

be incorrect, as most of the epidemic is caused by human
activities that affect the environment, such as land use
change leading to loss of natural habitat, agricultural
expansion and agricultural land intensification, illegal
trade and consumption of wildlife and other activities.
All are affecting the balance of natural processes and
interactions between related organisms, both animals
and microorganisms, as well as increasing the risk of
communicable diseases from contact between human and
animals. Moreover, climate change is one of the factors
which causes outbreak of some emerging diseases, such
as tick-borne encephalitis in Scandinavia. and is likely
to cause more epidemics in the future. Because climate
change affects humans and animals as vector and reservoir
host, move or migrate to new habitats and ecosystems,
and may also lead pathogenic microorganisms to spread
in new locations. Epidemics occur in wildlife, livestock and
humans could affect the process as a threat to biodiversity
and the extinction of some living species. For example,
Chytridiomycosis which is an emerging disease caused by
fungi on the skin of amphibians and has spread worldwide
through international wildlife trade. As a result, more than
120 species of frogs and amphibians are extinct, which
greatly affects the natural food chain.
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Microbes are a key part of wildlife diversity

& often drive population dynamics

Land
degradation

Habitat

The main factors leading to emerging
diseases: Land use changes, Climate
Change, and Unsustainable wildlife
trade

Since the 1960's onwards, the main factor of more
than 30 percent of all emerging diseases worldwide is
land use changes which includes deforestation, human
settlement in wildlife habitats, cultivation and livestock,
and urban expansion. The impact of land use changes
cause climate change due to the forest loss, heat island
effects where temperatures in large cities are higher than
area around the city and loss of biodiversity. Moreover,
as humans destroy and invaded natural habitats and
ecosystems to create human habitats, cultivation and
livestock, pathogenic microorganisms are more likely to
escape and infect humans and other animals. However,
the land use planning today, most are not yet considered
and take all aspects of human health into consideration.

Anthropogenic environmental changes

Microbe communities
altered

Zoonotic ‘
spillover

Spread
“\o ¢ Adaption
Microbe By

spillover = -

ﬂ M Z;_onotic
‘ ”“ spillover ‘

Increased interaction
loss among animals & species

Wildlife trade and forestry products have always been
with human society because it is one of the important
ecosystem services as a source of food, and various
factors in living, especially indigenous peoples and local
communities in many countries. Today, 24 percent of all
terrestrial vertebrates are traded worldwide. Over the past
14 years (2007-2020), the legal international wildlife trade
has increased by more than five times and has amounted
to 107 billion US dollars in 2019. For Illegal international
wildlife trade has a total annual value of approximately S$7-
23 billion. Besides, in the past few decades, wildlife farming
has increased significantly. Thus, breeding, trading and
consumption of wildlife and wildlife products in the form
of food, medicine, fur and other products has contributed
to the loss of biodiversity resources and new infectious
diseases such as SARS and COVID-19. Currently, most of
the rules for surveillance and control of diseases from the
wildlife trade are limited, spread across multiple agencies
and enforced without integration. This makes the control
of emerging diseases that may be caused by wildlife is not
as effective as it should be.
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How does dealing with the current
epidemic situation that focus on
control rather than prevention affect
biodiversity?

The guidelines for dealing with the current epidemic
situation that focus on the prevention and control after the
disease has emerged. Therapeutics and the development
of vaccines to reduce the risk of contracting the disease
rather than reducing the risk factors for epidemics to
prevent future outbreaks make it difficult to prevent
epidemics. Although, the development of vaccines and
medicines requires access to a wide variety of organisms,
molecules and genes that exist in nature such as the use
of local herbs or traditional medicines. Therefore, equal
and fair access and sharing of benefits from genetic
resources will ensure fair and equal access to vaccines
and medicines and participation in research. However, the
process of accessing and sharing benefits at some stages
may be an obstacle to sharing examples of microorganisms
that are needed quickly. Moreover, immediate outbreak
control processes under emergency measures,
such as eliminating wildlife reservoirs, can have a negative
impact on biodiversity and ecosystems. At the same
time, restricting travel to reduce the spread of COVID-19
allowing ecosystems to recover could also be a positive
impact on nature in the crisis of epidemic.

One Health Approach and other policy
mechanisms for pandemics prevention.

IPBES Workshop on Biodiversity and Pandemics
Report (2020) has presented important policy options for
pandemics prevention as follows;

» Policy to reduce the impact of land use changes
in pandemics. For examples, establishing and integrate
health impacts issues and the risk of emerging diseases
and epidemics into the relevant development and land
use projects. Analyze and evaluate the effectiveness of
habitat conservation measures including protected areas
and rehabilitation of natural habitats that can help reduce
outbreaks or not.

» Policy to reduce the occurrence of emerging
diseases in connection with wildlife trade. For examples,
creating a network of alliances between governments for
health and trade to reduce the potential risks associated
with international wildlife trade under the cooperation
between the health and environment organization and
other relevant agencies. Educating communities from all
sectors involved in emerging diseases that may occur in
hotspots area. Reducing or displacement of species in the
wildlife trade that have been identified as at high risk of
developing emerging diseases and increase cooperation
and enhance law enforcement to control the illegal wildlife
trade.



Vol 10 No. 3 | July - September 2021 [ NATURE AND ENVIRONMENT

Human

« Knowledge management mechanism.
For examples, establishment of an intergovernmental
council or committee on epidemic prevention in order to
provide scientific information related to policy on emerging
disease. Analyze and assess the economic impact that may
be caused by the epidemic. Identifying gaps in research,
supporting scientific research under the One Health
Approach to raise awareness of the interactions between
humans and nature and biodiversity at all levels. Starts
from the genetic, species and ecosystem level, and is aware
of the long-term socio-economic impacts of abnormal or
phenomena that are natural disasters or health disasters.

Translocation

¢ Human
encroachment
« Ex situ contact
« Ecological
manipulation

* Encroachment
« Introduction

« “Spill-over” and
“spill-back”

Wildlife EID

Agricultural
intensification

« Global travel
« Urbanization
« Biomedical

manipulation

Technology and
Industry

Transformative change and the role

of all sectors in society to reduce
pandemics and environmental problem
in the future.

Solving both environmental problems and health or
public health problems to be successful requires a new
approach, which is a change in thinking and behavior in life,
known as transformative change. It is changing paradigms
and concepts, changing behaviors and practices both
people’s living to the operations of all sectors including
economic, social, political, science and technology.
The key is reduced, leave, and stop unsustainable
consumption behaviors, these are importance factors
that cause biodiversity loss, climate change and the
spread of emerging diseases. Although the cost of
reducing unsustainable consumption may seems high,
but if compared to the damage after the diseases spread
widely, the cost is significantly less. Transformative change
will have a great effect on conservation of biodiversity,
enhancing human health and wellbeing, and support the
development of economic and social sustainability.
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Special Interview

Editorial Board
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“The Department of National Parks, Wildlife and Plant Conservation”
has a mission to conserve, promote and restore forest resources, wildlife and
plants in the forest area for conservation by controlling and protecting existing
conservation forest areas and degraded forest areas. There are strategies
to promote, motivate, and awakening the community's sense of cherished
and participation in caring for local resources to maintain the balance of
ecosystems and the environment as well as biodiversity for watersheds,
wildlife habitats, food sources, recreational resources, and natural tourism.
The protection of natural resources which occupied largely in this area
is an extremely important task. In the past, patrol officers were carried out to
prevent and suppress illegal activities in the forest area, defend wrongdoing
in conservation forest areas, arrest detected offenders and perform patrols
by the operation shift. However, there was still a lack of clear guidelines due
to personnel limitations and technology budget.

The original form of the patrol could not support the management
of conservation areas to achieve sustainability goals. Therefore, it was the
beginning of brainstorming to propose a new model of conservation patrol
process to replace the old one which is called the "SMART Patrol System".
TheNaturaland Environment Journalwashonoredby Mr. PHANASCHAKORN
BHODHIBUNDIT Forestry Technical Officer, Senior Professional Level
Department of National Parks, Wildlife and Plant Conservation to share the
information of Smart Patrol, which is using technology in patrols to continue
to make Thailand's resources sustainable.
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The beginning of SMART Patrol

Mr.Phanaschakorn said the SMART Patrol was formed
by the field agencies responsible for many conservation
areas including the senior management, operational staff,
and private organizations. They proposed a new model
of conservation patrol process to replace the old one
by improving the patrol plan system, patrol unit format,
improving tools and equipment along with the technology
used in patrols, patrol report system, patrol database,
patrol presentation system including the development
of officer potential involved in patrols at all levels, to
be based on scientific data, with modern measurement
systems, transparent and verifiable, and clear performance
indicators.

Meanwhile, the executives of the Ministry of
Natural Resources and Environment and the agency that
responsible for the management of conservation areas
realized the importance of making a local database of
natural resources and threat factors. Therefore, it uses
data from patrolling and monitoring changes in natural
resources. It has originated from the development of a
patrol system to monitor natural resources in the Phu
Khieo Wildlife Sanctuary. This result in a standardized
patrol system and a database of natural resources and
threat factors have been created.

SMART Patrol System

In 2000, the Department of National Parks, Wildlife,
and Plant Conservation has created the Western Forest
Ecosystem Management Project (WEFCOM). The local
authorities want to develop the potential of rangers
to be able to go hiking and get the area information
back in a systematic way, so they have started training
patrol officers to use GPS and create a simple database.
Later in 2005, the rangers’ operation was rather weak
and undisciplined because they did not conduct serious
patrols. Therefore, it was necessary to develop them to be
strong both physically and mentally.

The Executives of the Department of National
Parks, Wildlife and Plant Conservation, officials, private
organizations, and the conservationists in the country
have developed a modern patrol system using science
and technology to enhance the work of the forest rangers.
The system is called the "SMART Patrol System” using
a program to collect databases called “SMART (Spatial
Monitoring and Reporting Tool)” which aims to provide
officers with a database and use technology to help

maintain those resources efficiently.

SMART Patrol System was first tested at Huai Kha
Khaeng Wildlife Sanctuary in late 2004 with support
from the Wildlife Conservation Society (WCS) Thailand
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Program, the US Fish and Wildlife Service, the Panthera
Foundation, and PTT Public Company Limited before
expanding to Thung Yai Naresuan Forest Sanctuary
and Kaeng Krachan National Park in the following year.
Nowadays, the Department of National Parks, Wildlife,
and Plant Conservation has been applied the system to
almost all protected forest areas in Thailand.

SMART Patrol has applied Geographic Information
System (GIS) and Global Positioning System (GPS) to
use in prevention and suppression activities to increase
efficiency and create standards for patrolling in the
area. It has a data recording by using a record form to
monitor the movement of the patrol team. There is an
academic data collection of significant wildlife and plants
including detected threat factors and other data which is
necessary to manage the area. It also has a geographic
coordinate capture, photography, audio recording, and
the performance summary report.

The key is to analyze the problems and trends in
threat factors, as well as processing operations, result
to be used as information for planning further patrols to
protect the area resulting in significantly better patrol
operations to protect forest resources and wildlife in the
area. The goal is to keep that valuable and endangered
wildlife and plants from being hunted, deforested, invaded,
and destroyed and provided opportunities for wildlife
and plant species to maintain a good ecosystem and
environment for the whole society.

Although, a good SMART Patrol will help to maintain
the area and protect wildlife more efficiently but creating
morale for the work performance of operators is still
important. There are some reasons for inefficient patrol
in the area due to instability in the occupation and
income of officers, lack of materials and equipment for
efficient operation, and also lack of government support
and no serious consideration for conservation of natural

resources.
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Expand to nationwide

SMART Patrol is the main key of the Department of
National Parks, Wildlife, and Plant Conservation in
the prevention and suppression of wrongdoing under the
responsibility of the field agency. Today, 213 conservation
areas use the SMART Patrol System which consists of 133
National Parks, 62 wildlife sanctuaries, 18 non-hunting
areas, and in the process of trial with more than 30
preparatory areas to be declared as legal conservation
areas.

The results of the patrol covered the area and
collected data systematically. This result in highly reliable
information in science and academic which can be used
to analyze problems and trends in threat factors as well
as to process operation’s result to be used as data for
planning effective prevention and suppression in another
area. Until now, smuggling offends in protected forest
areas has tended to decrease.

Factors for success

Mr. Phanaschakorn commented that qualitative
patrolis a proactive operation to obtain quality information
and can be used to plan for resolving various threats.
Factors that lead to success include;

1. The executives of the Department of National
Parks, Wildlife, and Plant Conservation focused on the
prevention and suppression of wrongdoing operations.

2. The Department of National Parks, Wildlife, and
Plant Conservation provided funding to support equipment,
modern technology, and adequate compensation. It is a
stimulation, morale, and encouragement for subordinates
to work at their full potential.

3. There is regular training and revising for patrol
officers to be able to operate effectively as well as to
develop their potential to operate at full capacity under
the support of various knowledge and techniques.

Those involved in patrols at the local level include
forest rangers, staff, employees, and government officials
in the area must have a good understanding of patrol
systems and techniques. Especially at the bureaucrat
level, which is a group of personnel that is directly
important to the quality of local patrols. Therefore, it is
necessary to have the right attitude towards patrol, and
an understanding of the degree to which patrol operations
can be planned based on academic data, able to measure,
monitor, and evaluate patrols systematically. There is
a development of personnel to be able to measure the
development and ability to work concretely.

4. The data is gathered to monitor and evaluate
the performance of agencies that use the SMART Patrol
System at all times.
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The future of SMART Patrol System

There were many times that the patrol officers fail to
immediately arrest the perpetrators or they were able to
escape and left a large amount of evidence at the scene
but cannot lead to the process of arresting them. So,
gathering evidence found at crime scenes for confirmation
and prosecution to lead to a process for finding the real
perpetrators to punish is extremely important especially
in developed countries such as Japan, European countries,
and the USA. They have used the knowledge of science
and technologies to prove pieces of evidence to find the
offender, which has been scientifically correct, leading to
the arrest and punishment of more than 90% of the cases.

In the future, knowledge, tools, and modern
technology should be applied to enhance the effectiveness
of patrol operations to prevent and suppression in
conservation areas which including; provide knowledge
of SMART Patrol System; enhancement of knowledge in
forensic science and news operations; use camera trap as
real-time in the “Network Centric Anti-Poaching System
or NCAPs” and“Poacher Camera” to increase operational
efficiency; use the drone to do Arial photograph, inspect

areas, scout and monitor movements, find data on forestry
offenses and other security laws; use GPS Tracker to hide/
buried in objects obtained from wrongdoing for tracking
position and sending coordinates to other devices through
various communication signal systems such as mobile
phone and internet; use Arial photographs and satellite
images to monitor changes in forest conditions. These
technologies and knowledge will provide important
scientific evidence in the arrest of influential movements,
capitalists, government officials, or those behind the
forest encroachment.

Together with strict and fair law enforcement,
the law is being revised to be appropriate, up-to-date
with the current situation to deal with threats to forest
resources by increasing penalties and fines for offenders.
Moreover, other technological investigations will prohibit,
monitoring, and react against the destruction of national
resources as well as enhancing the skills, expertise, and
readiness of personnel to operate with prudent, speed,
clear-cut, and immediately in all situations.
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SMART Patrol System and Kaeng
Krachan Forest Complex

On 26th July 2021, the 44th General Meeting of the
World Heritage Committee for the year 2021 considered
the KAENG KRACHAN FOREST COMPLEX of Thailand to be
included as a natural world heritage site. It is considered
the 6th World Heritage Site in Thailand and the 3rd Natural
World Heritage Site in the country.

The KAENG KRACHAN FOREST COMPLEX is a group
of forests located on the Tenasserim Range, which
stretches along the Thai-Myanmar border. The west
side of it is characterized by a series of high mountains
connecting the same forest with forests in the Tanintharyi
Region of Myanmar. It covers an area in 3 provinces
are Ratchaburi, Phetchaburi, and Prachuap Khiri Khan.
It consists of four conservation areas: Pachee River Wildlife
Sanctuary, Kaeng Krachan National Park, Kui Buri National
Park, and Thai Prachan National Park. The total area is
approximately 2,555,625 rai or 4,089 square kilometers.

It is an achievement to conserve habitats of the highest

importance for biodiversity conservation and as habitats
of plants and animals of outstanding conservation value
to the world.
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Mr.Phanaschakorn said due to the Kaeng Krachan
Forest Complex which consists of four protected forest
areas, the operation of SMART Patrol in the future will be
unity. There will be more cooperation in the conservation
and management of the resources of the World Heritage
area has been created, which has a positive effect on the
management of the area.

Under the standard of UNESCO, the Department
of National Parks, Wildlife and Plant Conservation will
jointly create awareness and cherish resources for local
communities to see the value and status of resources,
threat condition, role of stakeholders in the community,

set rules and policies at different levels, cooperate in

protecting the area, collaborate on area management
plans to increase operational efficiency as well as collect
recommendations and solutions to improve the efficiency
of area management in the future..
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Don't let Exotic Pets

turn into Alien species...

Nowadays, Thailand has stepped into a single
society. Being alone tends to increase and slower
marriages and smaller families that do not like children.
Therefore, people are increasingly turning to pets
as friends and family members. Moreover, the use of

internet has become a part of Thai people’s lives of all
ages for communication, transaction and buy various
types of products, include buying pets. For some pets,
people may like animals that are beautiful and colorful.
So, rare and strange pets that are not native in the
country we call exotic or special pets.

Exotic pet is a term used to refer to any type of pet
other than dogs and cats that has never been reported
in Thailand and imported from abroad, for example
Iguana, Macaw, Ball python, Raccoon, Hamster,
Salamander, and Marmoset, etc. These animals are
being popular in Thailand. Therefore, to feed a special
pet, the owner must study the behavior of that animal
before adopting it because if it escapes to nature, it
can have bad result on animal itself. Because they are
unfamiliar with the new environment or if the animals
are adapting well, it may affect other native species
that have been in the area before. There is a word used
to refer to animals or creatures that have not been
reported in Thailand before as "Alien species".
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Alien species means organisms such as animals,
plants, microorganisms, Mold that has never appeared
in one biogeographic region before but has been
imported by any ways from other regions. It may be
caused by accidental natural phenomena or brought in
by people intentionally and unintentionally. Nowadays,
more than half of the species that appearinanarea are
not indigenous or native species that originated in the
environment, but are those that have been imported or
spread from other regions. For Thailand, alien species,
both plants and animals, have been imported, for a
long time. Most of them are species that are useful
in food, medicinal herbs, commercial pets such as
papayas, strawberries, rubbers, goats and sheep, etc.
However, many of alien species may compete for food
and habitat with native species or breeding with native
species, resulting in hybrids that can live well in those
ecosystems. This is because there are no predators or
natural controls. Balecause alien species have both

positive and negative effects on the economy of every
country, controlling their use or elimination is difficult
which is affecting people's livelihood and national
income. Therefore, academic knowledge, guidelines and
the decision in management are necessary. Whether
alien species are able to survive and breed depends
on the suitability of environmental factors and their
adaptation. If alien species are able to adapt or breeding
so well that they can affect the environment around
them by causing the extinction of native species and
threatening biodiversity and causing environmental,
economic and sanitary losses, these creatures are called
“invasive alien species”.

The Convention on Biological Diversity defined
that the invasion alien species is one of the direct drivers
of global biodiversity loss. Because it affects native
species and causes changes within the ecosystem.
It is stipulated in Article 8 (h) of the Convention that
Contracting Parties do as far as possible and in the
proper way to prevent import, control, or elimination
of alien species affecting ecosystems, habitats and
species by suggests principles and guidelines such as
the Precautionary approach in case of that species are
suspected to be at risk for ecosystems, habitats or native
species. Banned imports unless it has been proven and
assessed to be harmless. It is also giving knowledge,
education, communication, and also education and
public awareness by providing citizens and stakeholders
with information and a correct understanding of invasive
alien species. Moreover, the use of cooperation and

45




46

sarssssusrGuazdvusadou | U1 10 oUun 3 | nsnmAu - Auegu 2564

capacity building by creating cooperation with neighbor
countries that use common transport routes to reduce
the chances of spreading invasive alien species and use
mitigation measure for invasion by using cooperation
between relevant agencies to find suitable methods for
controlling and eliminating, etc.

When invasive alien species are spreading,
it is difficult to eliminate for example, in case of common
water hyacinth, giant Salvinia, mimosa pigra, Golden
apple snail, common sucker and Blackchin tilapia,
etc. These species invade ecosystem and many cases
cause a change in the ecosystem entirely. This results
in environmental, social, economic and sanitation
problems. In controlling invasive alien species, it is
necessary to consider the important elements that
are species, origin, and movement. Countries have
made lists of invasive alien species and their origins
and disseminates information through various media
to exchange information between each other in the
surveillance, prevention and control of the movement
of such species. For Thailand, the Office of Natural
Resources and Environmental Policy and Planning,
as the central coordinating body of the Convention
on Biological Diversity, registers and disseminates
information on alien species that should be prevented,
controlled and eliminated in Thailand as well as
improving measures to prevent, control and eliminate
alien species approved by the Cabinet on February
20t 2018. That measure is a review of the Cabinet
resolution on April 28, 2009 to improve measures to
prevent, control and eliminate alien species and also

review, edit the register of alien species according to
the current situation. It is also given information to
people and relevant agencies to know and take action
to prevent invasive alien species.

Today, the electronics trading system of Exotic pets
from aboard is one of the issues that the Convention
on Biological Diversity focusing. Because if it escapes
or is released into nature, either intentionally or
unintentionally, may inevitably affect biodiversity
and ecosystems, as in case of escape of invasive
alien species. The Convention on Biological Diversity
cooperated with the World Customs Organization (WCO)
defined that invasive alien species and organisms which
may cause a risk to biodiversity and import-export by air
transportation are the prohibited and restricted goods.
The Convention is also cooperated with Convention on
International Trade in Endangered Species or CITES to
control the international trading of exotic pets which
many of them are under the CITES appendix, using a
license system.

In Thailand, to import exotic pets which mostly
found in CITES appendix 2 and CITES appendix 3 must
be verified by Department of National Parks, Wildlife and
Plant Conservation first as the agency responsible for
permitting and licensing to bring wildlife into Thailand.
Importers of exotic pets for trade must have export
certificates from the sending country to identify the
species of the animal or have the original e-Export
and Health Certificate of pet authorization information
which has a detailed text in English issued by the
government agency responsible for animal health in
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the country of origin of the animal being exported to
be presented to the veterinarian at the port of entry.
There is including inform date and time of the import
by vehicles used to carry these animals into the country
through customs procedures for health checks and once
it is verified that the imported animal is not infected
with an epidemic, a license will be issued to bring that
animal into Thailand.

Buying exotic pets as friend or pet is personal
like but as these animals are exotic and not native to
Thailand, so, electronic trading of such animals from
abroad is easy without going through the correct
customs procedures. Therefore, When someone
decide to get a pet, the laws is the first thing to be
considered. The owner should be understanding and be
knowledgeable enough to ensure that the pet is legally
bought. They are properly imported and certified, should
not be purchased directly from uncertified sources and
if imported the owner should be responsible. This is
because some exotic pets may be cute when they are
young but when they are fully grown, they may not be
as cute as they were. Or when raising for a long time,
the owner becomes bored, doesn't have time and sees
it as a burden, so it may be released in various natural
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Participatory modelling

and simulation to support community
forestry in northern Thailand

Deforestation and forest degradation have been
an environmental problem in northern Thailand
for more than half a century, particularly in Nan
Province. Community forestry is one way to mitigate
this problem by integrating traditional knowledge
and practices to forest management and utilization
of the extensive diversity of natural resources found
in community forests. These resources are utilized by
different categories of local people interacting among
themselves, as well as with their common environment.

Nowadays, stakeholder participation is recognized
as a prerequisite in sustainable renewable resource
management, including forestry. Because the quality
of the participatory process depends on social relations
among stakeholders, innovative modelling and
simulation tools are increasingly used to facilitate their
dialogue and exchanges.

Among participatory modelling and simulation
approaches, Companion Modelling (ComMod)
postulates that the use of an agent-based model (ABM,
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defined as a set of interacting agents implementing
their tasks in a common environment based on specific
objectives and available resources) representing the
problem to be collectively examined can support
social learning and joint decision-making. A ComMod
process is composed of several successive, iterative
but evolving, sequences of activities carried out
with all kinds of concerned stakeholders to examine
a given common resource management problem,
exchange points of view and stimulate collective
learning and decision-making. These activities aim
at understanding a complex issue and strengthening
the adaptive capacity of resource managers. This is
done by generating a shared representation of the
problem at stake through stakeholders’ exchange of
perceptions and knowledge from various sources and
their empirical experiences. In a ComMod process,
the communication among stakeholders is facilitated
by modelling and simulation tools, co-designed with
them, and particularly by using the synergistic effects
between a role-playing game (RPG) and an ABM. During
the last two decades, the ComMod approach was used
to support the mitigation of environmental problems
in northern Thailand.

From 2015 to 2020, a ComMod process focusing on
community forest management (CFM) was implemented
in Lainan Sub-district of Wiang Sa District, Nan Province
where remaining community forests are still vulnerable
to deforestation. An ABM representing non-timber
forest product (NTFP) dynamics and user behaviour
was built, tested in RPG sessions to enrich and validate
it with local villagers, before to implement it as a
computer-based RPG (cRPG) tool for exploring desired
CFM scenarios.

The ComMod process was composed of the
following three main phases: (i) preliminary diagnostic
study to identify and understand the local CFM
problem, (ii) first participatory modelling and simulation
sequence to validate the model with diverse types of
stakeholders, and (iii) second participatory modelling
and simulation sequence to explore desired CFM
scenarios with local stakeholders.

The preliminary diagnostic analysis found that
a large number of people travelling from other sub-
districts, or even other provinces, harvest NTFPs
in the Lainan’s community forests which are less-
degraded than other neighbouring forest areas.
The CFM committees of each individual village
have not succeeded yet to prevent the intrusions of
these outsiders to avoid resource overexploitation.
Additionally, because wildfires occur regularly in these
deciduous community forests in March and April,
firebreak establishment was seen as an effective and
low-cost practice to be encouraged. Therefore, there was
a need for new CFM initiatives to strengthen collective
action and improve the sustainable management of
NTFPs at the site.

In the first ComMod sequence, a conceptual
model representing NTFP dynamics in relation to the
harvesters’ behaviour was developed and implemented
as a RPG (Figure 1) used in gaming sessions during
an initial field workshop attended by 33 participants
corresponding to various categories of stakeholders
(including different types of NTFP harvesters, village
leaders, and local administrators). The main purpose
of this workshop was twofold: (i) to validate this first
model with local stakeholders, and (ii) to identify with
them possible scenarios for improving the quantity of
NTFPs. The key outputs of this phase were as follows:
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« suggestions (e.g. recalibration of the volumes
of NTFP resources) from both local villagers and their
leaders to improve the initial RPG and its underlying
conceptual model; and

« two scenarios to be simulated were selected:
one based on firebreak establishment to prevent wildfire
damages to NTFP resources, and another one to look
at the effects of outsiders intensively harvesting NTFPs.

Based on the outputs from the two previous
phases, the “CoComForest” (COllaborative COMmunity
FOREST management) model was developed in the
second ComMod sequence and used as a cRPG to
further facilitate sharing of perceptions and knowledge
among participants, and in participatory simulations
exploring the two above-mentioned scenarios. Several
tests were conducted in the laboratory for verification
and calibration before using this cRPG tool with
21 participants during the second field workshop
composed of three successive participatory gaming and
simulation sessions (Figure 2). The first one focused
on the co-validation of the CoComForest model with

(A)

the participants who accepted most of the model
functionalities and the scheduling of the rounds of play.
The subsequent two sessions simulated the two above-
mentioned scenarios. The results from the participatory
gaming and simulation sessions encouraged the
analysis of the CFM problem created by the harvesting
practices of outsiders, and stimulated a debate about
the options available to prevent outsiders from visiting
the community forests. The management options
proposed by the participants during the debriefing
phase were as follows:

» collectively observe who are the outsiders and
where do they come from in order to officially inform the
authorities of their villages of origin that they are not
permitted to harvest NTFPs in the Lainan’s community
forests,

« establish rules and regulations for CFM at the
sub-district level and officially announce them to the
public by posting them at the edge of each community
forest.

(B)

Figure 1: (A) The role-playing game used in the first participatory gaming field workshop with diverse stakeholders. Each participant played
the role of a non-timber forest product (NTFP) resource harvester. (B) Components and features of the role-playing game.

(A)

(B)

Figure 2: (A) Debating simulation results during the second participatory gaming and simulation field workshop. (B) The main visual interface
of the CoComForest computer-based role-playing game used in this workshop.
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Individual in-depth interviews conducted after the
workshop helped to evaluate the use of this modelling
and simulation tool with the local stakeholders. Most
participants considered that the model promoted a
common understanding of the local CFM problem.
Its use in participatory gaming and simulations
supported collective learning and the search for an
adapted and acceptable action plan to improve CFM
at the sub-district level focusing on the prevention
of overharvesting of NTFP resources by outsiders. To
translate the management options from the workshop
into actual collective action on the ground, further
similar gaming and simulation workshops with more
diverse stakeholders (e.g. staff members from the
Royal Forest Department at provincial level), especially
young villagers, are still necessary. This would promote
the exchange of traditional knowledge and empirical
experiences across generations in order to sustain the
improvement of local CFM in the future.

Further information

The use of arather genericand simple CoComForest
conceptual model and its associated RPG and cRPG
tools in this ComMod process created a collaborative
platform to improve CFM at the sub-district level and the
adaptive capacity of local stakeholders. This suggests
that the ComMod approach and its participatory gaming
and simulation tools could support the improvement of
collaborative CFM at other sites facing similar problems.
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Balance and Diverse
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Conservation
of Seeds and
Plant Genetic

This article outlines the importance of plant seeds to
human efforts in preservation and conservation of plant
genetics to be diverse for food security and the survival

of mankind in the future, including the operation of
agencies in Thailand that support plant breeding and
plant genetics.

In ancient times, thousands of years BC, when humans became civilized
and known farming. Firstly, they planted with seeds which cultivated to be
harvested for food, such as barley, wheat, sorghum, rye, oats, and beans.
At that time, it was believed that seeds were picked from the wild and
cultivated, as evidenced by paintings or sculptures found on stone walls in
pyramids and temples that reflects the stories and lifestyles of the Egyptians
in ancient times.

The knowledge of Egyptian cultivation was passed on to the Greeks and
resulted in a study of plant sciences and a textbook called Historia Plantarum
written by Theophrastus, a naturalist who was a pupil of the philosopher
Aristotle and later received to be praised as "Father of Botany". This textbook
contains information on plant classification, plant characteristics, plant
propagation, pharmacological use of plants. However, there were studies
of plants in ancient China, Mexico and Central America as well but no clear
records were found.

For this reason, since human have been doing agriculture, seed
preservation and the collecting botanical knowledge have become important
in order to be used in the proper cultivation of each period and to create a
food source for humans and pets.
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Collecting seeds from all over
the world

Nowadays, there is the storage of seeds from all
over the world beneath the mountains of the Arctic
which is known as Svalbard Global Seed Vault. It located
on Spitsbergen Island, the largest of the Svalbard
archipelago in Norway, about 1,300 km from the North
Pole. In collaboration with the Norwegian government
and Crop Diversity Trust and Nordic Genetic Resource
Center, Svalbard Global Seed Vault came from the idea
of keeping and protecting the seeds of plants as the
world's most important food. In the crisis events such as
the seeds of important crops were completely destroyed
by natural disasters, disease, or civil war. The preserved
seeds can then be used for new breeding and expanding
into cultivation as a food for population in the country.

Seeds stored in the Svalbard Global Seed Vault must
be dried and frozen at -18°C, which allows them to be
stored for over a hundred or even thousands of years. More
than a million types of seeds are collected from all over
the world, including grains, rice, and various types of corn,
a group of staple food endemic to Asians and Africans,
including many rare plants such as Estonian potato and
barley used in Irish craft beer.

Another world-class landmark that provides
knowledge of plants and trees is the Royal Botanic

(3

Biological Resources " Includes genetic
resources, organisms or any part of an
organism, populations or bio-elements
of ecosystems that have actual and

potential benefits or values to
mankind. (Prime Minister's Office,
2000 and Office of Natural Resources.
and Environmental Policy and
Planning, 2001)

%

Gardens, Kew, located in London, United Kingdom.
There is one of the most famous botanical gardens in
the world and has been declared as World heritage by
UNESCO. It is a botanical research center in the field of
Plant Taxonomy and cooperation in the study, collecting
plant samples from various countries with a collection
of more than 30,000 tree species and having the largest
Herbarium in the world. There are more than 7 million
plant species, a library of more than 750,000 books and
more than 175,000 tree paintings.
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Conservation of seeds and plant
genetics in Thailand

Thailand has a variety of natural and biological
resources and there are many agencies, organizations
responsible for its operations. This is presented in the
following cases:

Department of National Parks, Wildlife and Plant
Conservation is an operation under a memorandum of
cooperation with the Royal Botanic Gardens, Kew and the
operation of the Global Tree Seed Bank Project; Thailand-BKF
between the Forest and Plant Conservation Research Office,
Thailand Institute of Scientific and Technological Research,
and The Forest Restoration Research Unit, Science Faculty,
Chiang Mai University by collecting perennial seeds, wild plant
seeds and send the seeds to collect to the seed bank of Royal
Botanic Gardens, Kew which is the large Millennium Seed
Bank located in Wakehurst Place, Sussex, United Kingdom.

National Biobank of Thailand: NBT is an organization
operation under the National Science and Technology
Development Agency, Ministry of Higher Education,
Science, Research and Innovation, has carried out the
preservation of the country's biological resources both
in living forms such as microorganisms, viruses, fungi and
in the form of a digital data warehouse of the genes of

various organisms such as microbial banks, seed banks and
gene banks. The NBT has cooperation with many agencies
such as The Botanical Garden Organization, Thailand
which is about research and development on conservation
of plant genetics through science and technology,
the Department of Marine and Coastal Resources which is
about research at the genomic and genetic level in order
to study the special characteristics of each plant including
long-term sterile genetic conservation methods leading to
the selection of mangrove breeders and future breeding.

DOA Gene Bank, Department of Agriculture, Ministry
of Agriculture and Cooperatives, has carried out the
conservation of plant genetic diversity to ensure food
security of the country that is known as an important
country in agriculture and believed to be the world's largest
producer of food and agricultural crops. The conservation
of the genetic diversity of plants especially food crops
that are ready to be used immediately has objectives
to; (1) to be a center for collecting and conserving plant
genetics, both native plants, forest plants that are the
family plants of economic crops and new plants that can
be used in research and developing better production as
well as depositing and servicing plant germplasms stored
in Gene Bank to individuals and agencies in both the public
and private sectors, (2) to be a source of information on
plant genetics by storing species characteristics and germ
values in a database, and (3) for access and use as a center
for exchanging and supporting information and germs to
agencies both domestic and international.

National Plant Genetic Resources Center is under
the Department of Agriculture, Ministry of Agriculture and
Cooperatives. By cooperating with various agencies that
operate in a similar way in the storage of plant germplasm
obtained from breeding or assessment of plant germplasm
and the preparation of public and private databases.

Bangkok Herbarium is under the Plant Varieties
Protection, Department of Agriculture, Ministry of
Agriculture and Cooperatives. There is the first and
oldest plant museum in Thailand. It is responsible for
collecting plant specimens for the purpose of using it as
a reference for verify the correct scientific name which is
an international name and is accepted internationally.
Currently, the Bangkok Plant Museum has more than
100,000 specimens of all plants.
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The Ministry of Agriculture and Cooperatives has
many agencies that have interesting missions and related
to plant groups in agriculture, conservation and economy
are: Insect Museum Thailand, there is a domestic insect
resource and a hub for international entomology around
the world. Cassava germ bank where cassava species
are preserved in the planting plots for morphology and
physiology examination including conservation in the
laboratory by tissue culture. Conservation of plant
genetics in the field collection is the conservation in
planting plots at various centers and stations across
the country (Agronomy Research Institute, Horticulture
Research Institute, Office of Agricultural Research and
Development region1-8 and network ‘agencies) to be
used in research and conservation of plant genetic
resources. Microbial Conservation and Microbial
Database for study, species conservation, and use such
as decomposition, microbial pesticide, plant disease,
promote plant growth, processing and food. Preservation
of Mushroom Cultures Unit is responsible for studying,
researching and developing mushroom, mushroom
germplasm service from research results, etc.

Plant Genetic Conservation Project under the Royal
Initiative of Her Royal Highness Princess Maha Chakri
Sirindhorn is a project that was established in 1993 and is
still ongoing to the present. The objective is to create an
understanding and awareness of the importance of plant
genetics in Thailand that cause activities for collective
thinking, co-operation that bring benefits to the Thai people
as well as to establish a plant genetic information system
that can be widely communicated throughout the country.
The operation of the project consists of important activities
are (1)protect plant genetics, (2) survey and collect plant
genetics, (3) cultivation of plant genetics, (4) conservation and
use of plant genetics, (5) being the plant genetic information
center, (6) plant breeding plan, (7) raise awareness of plant
genetic conservation, and (8) support the conservation of
plant genetics. The agencies involved in the project are the
central agencies, educational institutions in both higher
education and schools, local administrative organizations,
municipalities, sub-district administrative organizations and
communities.

Land’ Seeds Bank is at Ban Nong Suan, Tha toom sub-district, Si Maha Phot District, Prachin Buri
province. There is a group of people who are interested in agriculture. There are original seed
storage activities for conservation, development, select good seeds, expanding and distributing

seeds throughout the country which helps maintain plant diversity to be the property of our
descendants in the future.
https://www facebook.com/groups/1708099562805048/about
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Sharing and forwarding seeds

In agricultural sector, there is a case from The Land’
Seeds Bank group, a place that collect seeds, select seeds
and distribute them to members with a principle that when
a member asks for a seed and plant it until it produces a
product, that member must pass on the seed to others.
This is one of the good stories of sharing and passing on
seeds. Khun Arunee Niyomkul, a female farmer and the
administrator of Facebook page “The Land’ Seeds Bank,
has intention to collect the seeds in order to preserve
the original genetics of the plant, develop a seed to be
exist and have a variety of plant genetics by sharing and
distributing seeds to farmers across the country with the
idea that having the perfect seed is one of the great costs
for farmers.

Pun Pun Organic Farm is a learning center for self-
reliance and seed center. There is a small organic farm that
focuses on living as self-reliant as possible and collecting
seeds by collecting local seeds to plant and distribute. At
present, local seeds that are nearly disappearing from
the world if no one continues to plant them. Collecting
and distributing is not for commercial but for the survival
of mankind. Pun Pun was conceptualized by Ajarn Joan
Chandai which is “if you keep the seeds yourself, you might
miss them, but if you pass them on to 500 people or 10
people, even if you miss them, there will still be some
left.” In order to collect the seeds to survive, it must be
in a person's life because what makes humans live on this
planet is genetic diversity. Without it, there will be an
ecological collapse and a health collapse.

Pun Pun, a learning center for self-reliance
and the seed center. Address: 80/1, Ban Pao
sub-district, Mae Taeng District, Chiang Mai

T
“Q/!\

=
Summary :

The biodiversity situation, especially plant and
animal group, tends to become extinct every minute. Thus,
seed preservation and plant genetic conservation both
in natural and local areas are important to be aware of.
Because in the future, when there is an emergency case,
it may be used for propagation and cultivation. Besides,
seeds can also be used for plant breeding, ecosystem
restoration, food development and medicinal herbs.
Therefore, the conservation of seeds and plant genetics,
learning together, sharing, distributing, or passing on
seeds is importance. It is like preparing for food security
and the survival of all mankind.

References

BBC News. 2021. Svalbard Pole Treasury. August 14, 2021. Retrieved from https://www.bbc.
com/thai/international-43209445

Crop Trust. 2564. Svalbard Global Seed Vault. August 15, 2021. Retrieved from https://www.
croptrust.org/our-work/svalbard-global-seed-vault/

Department of Agriculture, Plant varieties protection office. 2021. Bangkok Herbarium. August
20, 2021. Retrieved from http://www.doa.go.th/pvp/?page_id=892national-
biobank-of-thailand/

Crop Trust. 2564. Svalbard Global Seed Vault. duduldo 15 oriAU 2564 on hitps://www.
croptrust.org/our-work/svalbard-global-seed-vault/

Department of Agriculture, Biotechnology Research and Development Office. 2021. National
Plant Genetic Resources Center. August 20, 2021.Retrieved from

https://www.doa.go.th/genebankthailand/?page_id=27&lang=th

Department of Agriculture Biotechnology Research and Development Office. 2021.
Gene Bank. August 20, 2021 Retrieved from https://www.doa.go.th/
genebankthailand/?page_id=23&lang=th

Faculty of Science, Chiang Mai University. 2561. Global Tree Seed Bank Project; Thailand-BKF.
August 14, 2021. Retrieved from https://www.science.cmu.ac.th/prsci/news-
detail.php?id=3051#YTVxho4zaUk

National Science and Technology Development Agency (NSTDA.). 2021. National Biobank of
Thailand. August 15, 2021. Retrieved from https://www.nstda.or.th/home/
performance_post/national-biobank-of-thailand/

Plant Genetic Conservation Project Office under the Royal Initiative of Her Royal Highness
Princess Maha Chakri Sirindhorn. 2021. background. August 14, 2021.
Retrieved from http://www.rspg.or.th/information/index.htm

Thai PBS. 2021. The Fruit of Sustainability: The Land’ Seeds Bank (on-air
August 26,2021).Retrieved from https://program.thaipbs.or.th/
watch/97WQHu?list=Sustainable_WanmaiVariety

67



sarssssusrGuazdvusadou | U1 10 oUun 3 | nsnmAu - Auegu 2564

ADIUdUQallaznanrKany

1a® novussuISNIs

68



Vol 10 No. 3 | July - September 2021 [ NATURE AND ENVIRONMENT

NINTATL

wumnauﬂmmm za1uldsunistunzifowfunsanlan
N9555UYR LieTufl 26 n3ngIAN 2564 °Iumsﬂsu°vmmunssums
umnianauaawmﬂsw 44 Tul w.d. 2564 ezNuJun'ls«'\]mJiuw
mus“‘uumﬂﬂa Iﬂamﬁ'ﬁmiﬁﬂs”mwmuLﬂummw smms'ds"w
adsinme nssumsmﬂn‘[anvlﬂuummu%uimnulwum y1duu
unasannvhlanifuusanlan sauviay 34 uvas uusanlanmedmusssu
29 unas wazusANlaNMIeSISUYIR 5 unas Gurnszaruduuraasan
maﬁ'ssummiuﬂauﬂsummwLszjsml,wmmemmm"lmum'ssuummau
L‘UuLmamsmnTaﬂTuUu meldinasivei 10 (criteria-x) Lﬂuau‘waﬂmﬁﬂ
mum'mmﬂzuaeammmumsausnwmqwmnvia'lamwamw
Tudusie szmm"lﬂmauwmﬁwawuﬂwuﬁwqi LLau/VI’iE]WL!ﬁﬁWJ
wuﬂmﬂﬂﬂmmummwa'\mam wsawqauﬁnwsuﬂu‘[aﬂ” Foudu
m'mmstamﬁvl,mﬂ"lmaiun'lm'lLuumsausﬂwﬂaumu,mni“mu
ezmLUuwumwummmﬂmmaﬂmummsnmmﬂiaﬂ"lﬁlﬂ Suduingus
uJummmﬂnu“lmLauLﬂﬂsmnmawiumm"lwa wuwﬂaumu,mniumu
Lﬂumemmn‘[an WA 6°U€1x1‘U§°’L1/1ﬁ11/IEI waziduunaausannesssuuni
wisd 3 vesUszndlne

69



70

sarssssusrGuazdvusadou | U1 10 oUun 3 | nsnmAu - Auegu 2564

msonnaudhunons:oiu

u,n'qns.,muﬁuﬂ'lﬁﬂﬁmEﬁmﬁumnmmﬂsumm"[m
maﬂ"luwummammm"mms mLUuwswmmuﬁssumm
szwinusandlnefuanaimiioun ﬂ’iEJ‘lJﬂallW‘Lm‘U']
vunlngues 3 SorinlunpnsSunnuesseing 15ud
FIVYT INYTYS LLa“Ui”‘{I’J‘Uﬂi‘UHS fAugUseunn 292
Alawms vninilossald & uwuwm‘muﬂ 4,809 A5 19N LaLURS
ise 2.5 auls ﬂi’é]‘llﬂfj'uwu%ﬂ']’élléiﬂv Toiun gnemuuvieyd
WRANNSELAYSA INeUTEIU ammuum‘mal,l,fimi“mu
gneuuiIineys u,a.uwmnmwusamﬂmuumw
%‘1waumaﬂuwuwﬂmuuumwmmmwLmaum uay
mamaﬂmaumm aummmaumuamaﬂm Faudu
u,mLsuaumasuwunﬁwmﬂzyawmgummamsmmuaaﬂ
WReala
AulanAUkazAINdIAYNg

o

uUIAINTZIU
1u§ﬂuuL‘flu?iuﬁasimﬁ'wawﬁaﬁ'uéﬁ%ﬁuﬁf
ANAILAALALY wummmﬂmmaﬂﬁw%’umia
ﬂmwmﬂwmalmwamwiuaumLﬁﬂ damalsttiuln
Lmeﬂ'sumuLﬂuﬂuﬂﬁ'mm'mwmnwawmwamwﬁﬁﬂﬁm
Iuiuﬂunumﬂ mamaa"luwmﬂmm Indo-Malayan
’Luiwﬂ‘uuumﬂ aummmﬂmLmuammaamqsaamawaq
4 Lsumamnumamﬂaﬂ (léwn Sundaic Sino- Hlmalayan
Indochinese wag Indo-Burmese) wag Lﬂuwuwiawa
seuiraungingny 4 dnwaziau (laua Indo-Burmese/
Himalayan, Indo- Malaysian Annamatic Lag Andamanese)
maamu"lusvmuaamﬂmaﬂwmvmqSimwmwmnwmﬂ
u,awmwmmﬂs“ﬂ‘umwLa‘waqwumumuummuﬂswu
mmmuamﬂumawmﬂww i lAnanunaInuaney
mawuﬂwqugqmn

Mé’ﬂﬁﬁuﬁ'meﬂmmmmwmnumamq%amw
wiﬂﬂLﬂumuamwmLauﬂa'i'lsqwumiwwuﬂwuﬁam
mamLawunuuammﬂaaamwué‘luwuw L‘lJu‘U‘IJG]WUS
#daulanaidunas mmmﬂmmuau‘wmﬁwm
szﬁﬂﬂ'u'o;wmauamwgn@nmu wastludmuneves
n1sausnyseaulan TngoIAnIssERInelsEIndLive
mﬁausﬂwsssmm (International Union for Conservation
of Nature; IUCN) 1ﬂﬂﬂwuﬂ1wﬂauﬂﬂLmaﬂsumumuwuw
mmus ﬂUﬂumﬂ"lumiausnmaaIma wuwmﬂm

Lwamsausﬂwun wuwmﬁmmmﬂmiumsausammm

1
U a

LLauW‘H‘VWISJﬂ’J']ﬁJﬁ']ﬂiUEJ\‘ISLU’iuUUUL’Jﬁ Indo-Burma

o



Vol 10 No. 3 | July - September 2021 [ NATURE AND ENVIRONMENT

mstlikumumiﬂﬂmuaut‘dumna%m
wuadusAnlan wmimﬂmﬂanm‘TumwummauLmaa
m’mmumuaugsm LLa::n'ﬁ‘tJmnumsaﬂn'ﬁwuw mu

NMistdun:zldguMmulnounyon 10

wuwﬂaumumniumummauummumummﬂmm
487110 maamummavmaummuwaumLﬂutaﬂanwmmaa
wadniiiaansdasuaziungingni (GIIQLqu\}ﬂLMuanﬂ
voamaeaeRugannald wazilugaldaavesanenug
nnawnile) aawaimnﬂmwwmﬂvimamqmmw
YIUNNAL u,auLasumsnuﬂsumwummu,mnm'mnum
mwﬂmﬂmLmawastﬂﬂmmnmqnumnmwwuw
Wi mwaiwmﬂmwwmnumamammwmﬂuamusm
VaINUT Iﬂawwuﬂwuﬁamﬂuuaﬂmﬂ 720 wiln 57Us
yilawugiemenuasivianziu

wuswsuu,akuﬁammmﬂmmwuiunauﬂw nu
mszjuﬂwuﬁwsmawunu L Lmawumum (Trichosanthes
phonsenae) Gadunuadausnlul w.a. 2546 uaswuluiui
nguvauAInszausawinfenlulan uassianugny

\Auagayiugosneds (CR) 1w Tunuade (Kamettia chandeei)
ldwou (Aquilaria malaccensis) 31Uave* (Magnolia
gustavii) LLaz‘LjﬂLgm (Geostachys smitinandii) (VU) wul@
wwizlunguiiunsnszaruuaznguiiasngyndu-ilg
Fuduusanlanmesssumndvesusandlng

usnnil wiawugEn iiwy Sadn fonilndanu

f U

ffiaanudrdgysedvlan Tnslanisdniidoegaywus
ae1984 Ap 95391N3R (Crocodylus siamensis) Fadu
wildlugauiivedldfuidy 5 Usenaialan 7 ‘VI’d']EJ‘W‘L!ﬁ
Aenangansagluth mﬂ,mammmusamammmawumm
u,avmiauwuﬁmuﬁsswmi’ﬂﬂ LLa”ﬂG]’JLﬁEN?{ﬂJWNﬁ
981984 (CR) 19U Au (Manis javanica) ti11%a04
(Indotestudo elongata) wazieinnun (Manouria emys)
svadnlndgawus wu Fauns (Bos javanicus) #19
(Elephas maximus) \@alase (Panthera tigris) wulu
(Cuon alpinus) wagwfinwugiiusieuns 1wy wilaane
(Ursus thibetanus) @uL@5a (Tapirus indicus) 1890

(Capricornis sumatraensis) N5¢74 (Bos gaurus) wasadau

a 2N

Il

(Macaca arctoides)

*5hUaoe Tsrgvruwunsousniull w.A. 2434 tuuadudaduvovduldumoaputktiovooboun ualubsiemumswuisstadundunains 100 Judd
Sowonuigrywusluuan ua:gnAuwusdnasolul w.A. 2541 tunguiunons:oudvagrivinavinwunAuwuLauUs:u1tu 2,000 nu.



72

sarssssusrGuazdvusadou | U1 10 oUun 3 | nsnmAu - Auegu 2564

ADIWASUNDUEUYSTU

nauﬂumaﬂi mmﬂuwuwmummﬁflsmmﬂw
mamumm%svs menaus meﬂsqmus waitnnd uaz
Lhﬂmuunam memmu‘uwmuLUuLmaqm‘lwnU
uﬁﬁzjmu']ammmmwmmmaaaam mLUuuuﬂuwuw
“%aLﬁmwamawsvwm"lwammuuﬂm ﬂauﬂmmu
uiuwulfmwzmsvau A81AD Usuﬂa‘uma 1J'1 6 siaUn
(mauaauwummﬂsa&la“ 96 “U'E)QWN‘VIVNMNG])
IﬂEJL‘lJuU'lﬂULLm mamauwuwmu’mmﬂivmmaaa" 65
wazUUseianau s]”l,mm UWLUiU‘\]W’i'im UnAuL U'mwu
Unjudes wazdfedy aﬂmuamwguﬂszmﬂmmwuw
Wuguigenmefianz fumnuazvnsiidne Suseniduduegs
ANgIUsEunu 37-1,231 WASINSERUYIMTLA uay
amwnmmmﬂvl,miuawﬁwamnaumaum“auaaﬂLammua

LLﬂuC‘Iu’JuﬁﬂLQENIG] qmlu L'illﬁ]\‘iLLC‘lﬂﬁ']\iLﬂE]ﬂWi]Hﬂ']ﬂll—

)} SL =

NaNLABUAAIAN agvuT L'iuml,l,mﬂmemaummﬂu—

NANUABUNUATINUS UaZOAUAS Fudeusnanaiiiou

AUAMNUS-NANABUNG AN
#51891un TNUBIANUSER

s dniag19tlay 720 viia
TuNunusiaui sauﬁaﬁmiﬂwﬁLﬁquywuﬁamwa (CR)
4 il amﬂwuﬂwuﬁmaquy iug (EN) 8 wila uay

&

amﬂwinaamwus (VU) 23 wil 1R F9naLdun1gInan

o
o

namhu,mnsumuwuuwunumﬂwummWimuau
pgndsdmiudn it aAnuvanvansvassiawugdnivn
wazWyUriiaggaunn umwﬂaams uagLivgsnadmiy
miwimmﬂm aﬂmmmamuaummLﬂuwuamm
suaawumnaumﬂ”lmfumsﬂﬂﬂmﬂummmwﬂammuwuw
melfununisuimsdans nguune wazsuiiouujun
Pifeave



Vol 10 No. 3 | July - September 2021 [ NATURE AND ENVIRONMENT

msUovniuua:nMsdamswun

ﬁluﬁau%'ﬂﬁﬁv'ﬁl,mﬁﬂiznauLﬂunzjuﬂﬂLqunszqwu
lasunisduasesagrefineldnsesrviygRfuases
wavaIudnivn w.a. 2535 wazaduiudluiiuiiy
LATWIY iwumwmawmmmwm W.A. 2504 uay
atufiuAluiiudy wummmmmnaumLmans“mu
N?Glﬂﬂiuﬁﬁﬂ‘lﬁaﬂﬂ@ﬂ’]iﬂ']‘ViUﬂW‘U‘Vlﬂllﬂ’iEN ﬂE)ﬂ']'i‘lJﬂ‘lJEN
nhag iﬂmﬂ'naJaumm*‘uaasuuuuwﬁimaiwmaqwum
saummmﬂwaaammLLavﬂjuﬂwuﬁwwiﬂmﬂu nag
U’WI‘N‘L!']‘UEN‘\N‘VI’JQLW‘UiUiLLauU’iu‘\]’JUﬂ’i‘UUﬁ

W swummmmammna'm Lﬂummwmmu
ﬁﬁmmawmﬁmaimmm ENU2BIIUTLAEIT 0
Iummﬁ”lfuﬂzuwmaamﬁﬂuammumnummswgi
’Luwuwﬂmusnw asihumvestuaznsidusslevil
W38T N way deasunisidiusiuve gy
Tun15Usn15IANISNSNEINTETTURA euuﬂummﬁ”lm
f]wuﬂumwswmﬂivmﬂ A43519AUANAATENTN
msmswmwuummmﬂs ¥Iuiun1soysing
N$NeINssISUTIReL 1S9 Lwa‘lmﬂﬂmmmwmw
uazgRssIUsaUsEIvUAUlnennAY

ety ANAININSTTUYIRYDINGNUILAINTEAY

J9ldsunisquasasmunguureiisane wanainil

Ar1ud1N1salunisusnisdnnisuasUsednsain
nseydn¥vesnguu daduluaunwimeyineydya,
ANATBINTANLAN

mﬂﬂ‘lannauﬂmmnivmu Jumsenszaunisusms
aﬂmswumaummuiuﬂumﬂa LLauaqwainsuLwﬂiwa
N?IE)LﬂENLUUVISﬁ]ﬂIU’iuﬂUIaﬂ Aannanuaininneuszne
LLavmmmmiaiwmuaiwswlﬂmmeu Tnglaniy
mumswaammLLau5anV|L%auIaanunﬁiwaaLwaqmunﬁ
mwaﬂmmwmwmummu sruaiulend
A1AAUIIUIINAUBIANTTENINUSEINA Lazdaasy
asaiuaulunainualeaiviivn srudenisaels
Fe¥musssu anuduoy waziddinvesguvu 49
znelminusylevineUssvnvunazUssindlagdiusiy
saunedaiasunnsiidgrusrnlunisusnisdanisiui
Lﬁamﬂmﬁua&jﬁﬁfﬁu wagsirlvinaA1AugauaNYTal
vamingnsinliuazdnivnazasegedneddunazdede
TudagugnuanusialuTueunan

INSaADWS .

drydnwaiusanlan Usznausiie sUAmADy
fn¥afiegdaunans Wisuiadoudiuny
suaqasswawuuwﬂaﬁwumuuwniaﬂ
mafmusssu nelurenansouuen muneds
555Uv1R dnmuIndeufindenasududu
USANLANNIEITUYIR wazsnususAnlann1¥
#14 9 feglassou ununisunieusanlan
nnuialidaeainusiuiiesiula arnulauywd
WA AN Gedl 3 arwn de nwdangu
(WORLD HERITAGE) mwwl%"ama (PATRIMOINE
MONDIAL) waglagiuiidniuaisiaivy
(PATRIMONIO MUNDIAL) @1u1sausuidy
arwrvesUszinaiazirdydnvalluldls
dyanwalusanlaneanuuulag Mr. Michel Olyff
Falunmsuseyundsiians annssuntsusanlan
lafiniuseuiudydnwalusanlan

73



sarssssusrGuazdvusadou | U1 10 oUun 3 | nsnmAu - Auegu 2564

Balance and Diverse

Information by Department of National Parks, Wildlife and Plant Conservation
Complied by The Office of Natural Resources and Environmental Policy and
Planning (ONEP)
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Kaeng Krachan ...

Global outstanding value

Kaeng Krachan Forest Complex area has been added to
UNESCO’s World Natural Heritage site on July 26th, 2021 at the
World Heritage Committee’s 44th session in 2021 which is held
online conference from China. At this meeting, the World Heritage
Committee agreed to list 34 sites from all over the world as World
Heritage Sites, including 29 as World Cultural Heritage Sites and
5 Natural World Heritage Sites. Therefore, Kaeng Krachan is is the
only natural heritage site in ASEAN countries to be registered as a
World Heritage Site this year under criteria-x, “the area is the most
importance habitat for the conservation of endemic biodiversity,
including the habitat of plant species and/or animal species of
outstanding scientific or conservation value worldwide.” This
marks the success of Thailand in conserving Kaeng Krachan Forest
Complex, a forest that has the highest priority according to the
World Heritage criteria. It is a great pleasure, pride and dignity of
Thailand. Kaeng Krachan Forest Complex is the 6th World Heritage
Site in Thailand and the 3rd Natural Heritage Site in Thailand.
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Get to know Kaeng Krachan Forest
Complex

Kaeng Krachan Forest Complex, an important
forest in the western region of Thailand, is located
along the Thailand side of the Tenasserim mountain
range, which is a natural border between Thailand and
the Union of Myanmar. It covers a large forest area of
3 provinces in the western part of Thailand namely
Ratchaburi, Phetchaburi and Prachuap Khiri Khan.
The length is about 292 kilometers from north to south.
Kaeng Krachan Forest Complex World Heritage Site has
a total area of 4,809 square kilometers or 2.5 million
rai, covering conservation forest areas as follows: Thai
Prachan National Park, Kaeng Krachan National Park,
Kuiburi National Park, and Phachee River Wildlife
Sanctuary. It connects to the Tanintharyi forest of
Union of Myanmar and connects to the western forest
group in northern Thailand. This is the most important
ecosystem connection line of Southeast Asia.

The uniqueness and importance of the Kaeng
Krachan Forest Complex as a habitat of exceptionally
valuable plant and animal species which is the most
importance habitat for the conservation of endemic
biodiversity. It affects Kaeng Krachan Forest is an
important biodiversity center in the region. Because
it is located in the Indo-Malayan region at the macro
level arising from its location at the joint of the 4 sub-
geographical animal areas (there are Sundaic, Sino-
Himalayan, Indochinese, and Indo-Burmese) and the
joint area between plant geographical 4 features areas
(there are Indo- Burmese/Himalayan, Indo-Malaysian,
Annamatic, and Andamanese), as well as at the micro
level both a variety of geological features. Moreover the

elevation from sea level of this forest is very variable
when compared per unit area, thus causing a very high
species diversity.

Evidence of value. The clearly outstanding
biodiversity is the discovery’s report of both endemic
and endangered species in the area. It is a species
that is uniqueness and important in term of habitat
of threatened plant and animal species, and is the
goal of global conservation. The International Union
for Conservation of Nature (IUCN) has designated
the Kaeng Krachan Forest Complex as a regionally
important area for tiger conservation, bird conservation,
wild elephants, and areas of great importance in the
Indo-Burma ecosystem.



Vol 10 No. 3 | July - September 2021 [ NATURE AND ENVIRONMENT

The registration of a cultural or natural heritage
site as a World Heritage Site is intended to be one of
the mechanisms for conservation, prevention, and
protection of cultural and natural heritage sites as
the world heritage of all mankind. The Outstanding
Universal Value Assessment of World Heritage Sites
considers from World Heritage Criteria, Integrity pf
properties, and area management protection as follow;

World Heritage Criteria (criteria-x).

Kaeng Krachan Forest Complex area has fully
qualified according to criteria-x with its location
reflecting the unique mixed of zoogeographic sub-
regions and plant geographical regions (which is the
northernmost point of several species from the south
and the southernmost point of the species from the
north). This results in macro biodiversity and supported
by highly different geography. Therefore, there are
many different habitats per unit area. It produces
rich biodiversity in the area by discovered at least
720 animal species and also including rare and
endemic plants species.

Important plant and animal species found in
forest groups include endemic plant species such as
Trichosanthes phonsenae which first found in 1913 and

only found in Kaeng Krachan Forest Complex. Moreover,
there are critically endangered species (CR) such as
Aganosma acuminata (Kamettia chandeei), Aquilaria
malaccensis, Magnolia gustavii*, and Geostachys
smitinandii (VU). Those are only found in Kaeng Krachan
Forest Complex and Dong Phayayen-Khao Yai Orman
Kompleksi, and there are Natural World Heritage of
Thailand.

In addition, species found include both globally
endangered wildlife, especially critically endangered
the Siamese crocodile (Crocodylus siamensis) which is
one of the few places in five countries around the world
where the species remains in the wild. This allows the
purity of inbred line and natural reproduction to be
preserved. There is a home of critically endangered
species such as Pangolin (Manis javanica), Yellow/
Elongated Tortoise (Indotestudo elongata), and Asian
forest tortoise (Manouria emys). Endangered species
such as Banteng (Bos javanicus), Asian elepant (Elephas
maximus), Tiger (Panthera tigris), Asiatic Wild Dog
(Cuon alpinus), and the vulnerable species such as Asian
black bear (Ursus thibetanus), Tapir (Tapirus indicus),
Serows (Capricornis sumatraensis), Gaur (Bos gaurus),
and Stump-tailed macaque (Macaca arctoides).

* Magnolia gustavii was first reported in 1891 in the Assam region of India in northern Myanmar and this plant has not been found
for over 100 years, so it is believed to be extinct. It was rediscovered in 1998 in the Kaeng Krachan Forest Complex, about 2,000

km away from the original discovery area.
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Integrity of properties.

Kaeng Krachan Forest Complex is an important
watershed area of Phetchaburi River, Kuiburi River,
Pranburi River, Phachi River and Mae Klong River. Some
of these rivers provide water to the Khao Sam Roi Yot
National Park wetlands, one of Thailand's most famous
areas for waterfowl. This group of forests has a complex
ecosystem consists of 6 forest types (covering more than
96% of the total area). It is a dry evergreen forest that
covers most of the area around 65% and other types
of forests are mixed deciduous forest, montane forest,
tropical rainforest, secondary forest and deciduous
dipterocarp forest. The geography of the western region
is mountainous and the eastern region is high hill with a
height of 37-1,231 meters above sea level. The climate

nuensu 2564

is influenced by the northeast and southwest monsoons.
The rainy season starts from mid-May to mid-October.
Winter season starts from mid-October to mid-February
and Summer starts from mid-February to mid-May.

At least 720 species have been reported in the area,
including four Critically Endangered (CR) species, eight
Endangered (EN) species, and 23 Vulnerable (VU) species.
This is an indicator that Kaeng Krachan Forest Complex i
s a habitat that is particularly suitable for wildlife.
There is a high variety of wildlife and plants species, safe
and sufficient for their growth. Moreover, the abundance
is the only one of the forest group areas that get the full
coverage protection under the management plan, relevant
laws and regulations.
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Area management protection.

The four conservation areas which comprises as
Kaeng Krachan Forest Complex are well protected under
the Wildlife Protection and Reservation Act B.E. 2562 and
its amendments, and the National Park Act B.E. 2562 and
its amendments. The entire area of the Kaeng Krachan
Forest Complex has the primary purpose of defining a
protected area, which is to protect and maintain the
overall ecological integrity of the area including the value
of outstanding wildlife and plant species and watershed
forests of Phetchaburi province and Prachuap Khiri Khan
province.

These two acts are a significant effort by the Thai
government and relevant agencies to solve the housing
and workplace problems of people in protected forest
areas including to collect forest products and uses for
sustenance, and promote the participation of community
in natural resources management. This is a solution in
overall of the country as well as create a balance between
the stable livelihood of the people and the sustainable
conservation of natural resources in order to achieve
equality and fairness for all Thai people.

Therefore, the natural value of Kaeng Krachan Forest
Complex obtain sufficient legal protection. Besides,
the management potential and conservation efficiency of
the forest is in accordance with the Operational Guidelines
for the Implementation of the World Heritage Convention.

Kaeng Krachan Forest Complex World Heritage Site
raises the level of forest area management to global level
and gives Thailand a world-class reputation. It creates a
good image for the country and led to the creation of jobs
and income increases especially tourism and business links
with eco-tourism. This will benefit the local community
economy as well as increase the opportunity to work
with international organizations. Moreover, it promotes
operation in various fields including preserving the culture,
livelihood and way of life of the community which will
bring whole benefits to the people and the country as
well as promotes participation in area management for a
better living and makes value of the abundance of forest
resources and wildlife remain sustainable and forward it
to the children in the future.

Did you know?: .

The World Heritage Emblem consists of
the central square which symbolizes the results
of human skill and inspiration, built as a World
Cultural Heritage. Inside the circle represents
the gifts of nature and environment that
shaped a World Natural Heritage. The words
of World Heritage surrounding in different
languages represent the protection of all
World Heritage Sites through cooperation from
humankind, every nation and every language, by
3 languages: English (WORLD HERITAGE), French
(PATRIMOINE MONDIAL), and the area of Spanish
(PATRIMONIO MUNDIAL) can be adjusted to the
language of the country where the symbol will be
used. The World Heritage Emblem was designed
by Mr. Michel Olyff and adopted at its second
meeting; the World Heritage Committee voted
in favor of this World Heritage Emblem.
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