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Executive

Information collection, monitoring and evaluation on social and
economic changes, natural resources and environmental management, global
and regional situations and actions as well as aspects and issues related to
natural resources and environmental situations were carried out during
a period between 2018 and June 2019. Such actions reveal the current
state and the future trends of the environment in Thailand and reflected on
natural resources and environmental changes that are relevant to
decision-making and in enhancing knowledge on the issues across every
sector. The outcome of this study is summarized as follows.
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1. Overviews

Economic and social changes: In 2018, Thai economy performed
better than that in 2017 with increase in gross domestic product (GDP) to 16.32
trillion bahts and the rise in values of foreign investment, import and export
(with slight trade deficit). Increase in number of foreign and local tourists was
found to contribute to the expansion in tourism while household expenditure
was found to be lower than that in the pervious year. It should be noted that
the government did adopt a number of stimulus policies and measures
including taxation and investment measures. As for social change,
Thai population remained relatively stable at 66.41 millions in 2018 with elderly
as a rapidly erowing demographic group, accounting for 16.65%. Average
number of schooling years was also increased in 2018. In addition, Thailand
was found to promote introduction of technology to reduce energy use in
industry sector and adoption of innovations to monitor forest fire and
atmospheric pollution. Social and economic changes were found to have
substantive impacts to natural resources and environmental quality including
through the prevailing social awareness on particular environmental problems
such as the PM, . particulate pollution and plastic waste.

Office of Natural Resources and Environmental Policy and Planning 43



Natural resources and environmental management: Relevant
organizations were found to take actions in accordance to the National
Strategy (2018-2037) which stipulates building growth on environmentally
sound quality of life as the principle strategy on the environment.
Supplementary directives including the Master Plans under the National
Strategy, the Natural Resources and Environmental Reform Plan, the twelfth
National Economic and Social Development Plan (2017-2022), the National
Security Policy and Plan (2018-2021) which emphasize preservation of natural
resources as the mean to secure basis of sustainable production and promote
development of environmentally sound society. In addition, many laws and
measures related to natural resources management were revised and
promugulated such as the Enhancement and Conservation of National
Environmental Quality Act (No. 2), B.E. 2561 (A.D. 2018), the Water Resources Act
B.E. 2561 (A.D. 2018) the Maritime Enforcement Administration Act
B.E. 2562 (A.D. 2019), the Forest Act (No. 8) B.E. 2562 (A.D. 2019), the National
Land Policy Committee Act B.E. 2562 (A.D. 2019), The Land Code Amendment
Act (No. 14) B.E. 2562 (A.D. 2019), and the Hazardous Substance Act (No. 4)
B.E. 2562 (A.D. 2019). Important financial and fiscal mechanism such as
financial supports from the Environmental Fund and budget allocation for
mainstreaming actions on water management and building growth on
environmentally sound quality of life also included.

Global and regional environmental situations and operations:
International environmental agendas with direct implication to Thailand include
climate change, natural disaster, forest and wildlife resources, water resources,
marine and coastal resources, ecosystems and biodiversity, air pollution and
sustainable production and consumption. By acquiring chairmanship of
the ASEAN in 2019, Thailand had an opportunity to take a leading role in various
environmental agendas and enabling integrated actions on natural resources
and environmental management including through hosting the Special ASEAN
Ministerial Meeting on Marine Debris where cooperation on various issues,
especially practical guidance in reducing marine debris, was agreed.
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2. Environmental quality situations

The environmental quality situations of Thailand during a period between
July 2018 and June 2019 can be summarized as follows.

1) Soil resources and land use: According to Land Development
Department, soil with naturally occurred problems was found in 18.72% of
total land nationwide in 2018. These areas were substantively rehabilitated
and allocated for more appropriated utilization. Giving that problems derived
from agricultural usage, importation of fertilizers and other chemicals
substances including herbicides and pesticides in 2018 was found lower than
that in 2017. Most land use during a period between 2017 and 2018 was found
to be for agriculture and account for 55.73% of the total land of the country.
The finding also noted an expansion of land use for agriculture, settlement
and construction from the period between 2016 and 2017. The government’s
efforts to promote organic farming in 2018 resulted in expansion of organic
farms from the previous year.
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The operation taken by relevant organizations for management of land
resources and land use included formulation of the National Land Policy
Committee Act B.E. 2562 (A.D. 2019) to provide a unified policy, plan and framework
for actions on management of land resources and land use under the supervision
of the National Land Policy Committee, The Land Code Amendment Act (No. 14)
B.E. 2562 (A.D. 2019) to revise structure and responsibility of the National Land
Allocation Committee with the view to avoid redundancy and ensure allocation of
lands in accordance with the national policies and plans on land resources and
land use management and development of the National Policies and Plans on
Land Resources and Land Use Management (2017-2036) and the draft actions plan
for the first phase of the National Policies and Plans (2017-2021). Proactive actions
were also taken for management of agricultural products including through adoption
of zoning by Agri-map, change of farming practices to accommodate better land
use, land allocation for communities to meet farmers’ need for land cultivation
and promotion and development of means and ways for better earing and
enhancing quality of life in accordance with the Sufficiency Economy Philosophy.
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2) Mineral resources: According to Department of Primary Industries
and Mines, the value of mineral production, utilization and export in 2018 was less
than that in 2017. Limestone was found to contribute the most value in production
and utilization while tin and gypsum fetched the highest value from exportation.
The value of mineral import in 2018 was found to be higher than that in 2017,
with bituminous coal and other fuel coal accounted for the most in value.
By June 2019, mining concessions were issued for 1,129 sites, mostly in
Central Thailand.

Relevant organizations undertook actions to develop criteria for
mineral resources by organizing workshops on guidance for mobilizing
mineral management under the 20-Year Strategy for Mineral Management
(2017-2036) and the Mineral Management Master Plan (2017-2021). Such actions
aimed to provide relevant authorities with knowledge and understanding on
the roles of their agencies in exploring, evaluating and making available
mineral resources for national development as well as in developing measures
to prevent, monitor and mitigate environmental impacts for environmental
impact assessment, assessment of implementation of the prevention and
mitigation measures stipulated by environmental evaluation of concessions
and promoting the Green Mining concept among mining and primary industry
operators in order to elevate the standard of their operation.
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3) Energy: According to Energy Policy and Planning Office, Thailand’s
energy production in 2018 was found less than that in 2017 with the decline
in natural gas and lignite production and absence of any new concession.
This resulted in the increase of energy import (mostly crude oil) to meet
the growing demand (largely petrol). Use of energy contributes to greenhouse
gases emission, particularly carbon dioxide, and carbon dioxide emission in
2018 was increased by 0.80% compared with 2017. Carbon dioxide emission
from power generation sector was however lower due to partly by using
renewable energy for electricity generation increasingly Department of
Alternative Energy Development and Efficiency reported that renewable
energy accounted for 8.47% of energy production in 2018. Energy efficiency
improvement was also noted for 2018.

Actions undertaken by relevant organizations on energy management
included development of Thailand’s Power Development Plan 2018-2037
(PDP). The plan aimed to develop local security on electric generation,
electric transmission, and electric distribution system, to establish regional
balance on electricity systems, to increase the resilience of the system, and
to prepare electricity systems for competitive production, renewable energy
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promotion and promotion of the Smart Grid system. The energy reform plan
was also developed to promote development of curriculums on
environmentally sound use of energy through transferring relevant knowledge
to target groups and revising production and utilization standard for biomass fuel.

4) Forest and wildlife resources: For a forest situation; according
to the Royal Forest Department, in 2018 forest in Thailand covered the total
area of 163,984 km’, or 31.68% of the country and increasing of 528 km’
compared with 2017. Prosecutions related to forest laws were reported
lower in 2018 due to integrated actions among relevant agencies and more
stringent and diligent enforcement. In 2018 the number of forest fire and
the accumulating heat points from forest fire were less than in 2017. Community
forests have been continuously established during 2000-2018 or 15,355
villages nationwide and covered the total area of 11,847 km?, mostly in
Northern Thailand. For a wildlife situation; according to the National Park,
Wildlife and Plant Conservation Department, Thailand’s 1,990 wildlife species
are comprised of 343 mammal species, 1,062 bird species, 172 amphibian
species and 413 reptile species. The Department also estimated that
the population of elephants would be between 3,126 and 3,341 individuals
in the wild. Although wildlife trafficking was found increasing, important
wildlife species that are of global interest, such as Asian Elephants, tigers and
leopards were reported found inhabited in wildlife sanctuaries and national
parks. In addition, 3,194 individuals of 36 wildlife species were released into
the wild to increase their populations and enable sustainable preservation of
forest ecosystem. In addition, conflicts between human and wildlife such as
elephants, monkeys, and water monitors still occurred. Human-elephant
conflicts can be found in Lop Buri, Chachoengsao, Chantaburi, Kanchanaburi,
Ranong, Narathiwat, Buri Ram, Loei, Ubon Ratchathani, Bueng Kan, and Uthai
Thani. Human-monkeys conflicts also occurred in Lop Buri, Prachuap
Khiri Khan, Amnat Charoen, and Phuket.
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Relevant organizations were noted for their actions in revising number
of legislations. These include the Forest Act (No. 8) B.E. 2562 (A.D. 2019) which
revokes the ban on procession of economically valuable timbers found on land
officially recognized as privately owned or on growing economically valuable
trees on lands with permits stipulated by the Cabinet Decision. The Community
Forest Act B.E. 2562 (A.D. 2019) promotes community participation with
the state in conservation, rehabilitation, management, maintenance and
utilization of natural resources, biodiversity and the environment in sustainable
manner. The Wild Animal Reservation and Protection Act B.E. 2562 (A.D. 2019)
which provides tools for preservation, conservation, protection, maintenance
and restoration of wildlife populations and habitats as well as associated
environments in effective manner. The National Park Act B.E. 2562 (A.D. 2019)
enables preservation, conservation, protection, maintenance of natural
resources including those in undisturbed areas. Other actions for forest and
wildlife resources were reclamation of illegally possessed woodlands,
afforestation, developing urban forests through “public state’s forest parks”
program and undertaking transboundary actions (Thai-Lao) on forest fire
prevention and smog mitigation. Concerning implementation of the Convention
on International Trade in Endangered Species of Wild Fauna and Flora (CITES),
programs was initiated to enhance effectiveness of law enforcement against
wildlife trafficking and to combat illegal trade in wildlife and derivatives in
Thailand, particularly ivory, snout, tigers and pangolins. Other actions on wildlife
included formulation of plans for conservation and protection of 13 rare wildlife
species, management of areas for human-elephant co-existence, enhancing
capacity of wildlife habitats, rehabilitation of reservairs, feeding sites, controlling
population of wild monkeys in critical areas, and preparing both short-term and
long-term water monitors management guidelines.
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5) Water resources: According to the Royal Irrigation Department,
2017-2018 average annual water table in 25 watersheds remained relatively
unchange from that in 2016-2017. The total amount of water in large and
medium reservoirs in 2019 was found to be less than that in 2018. In 2017,
agriculture was found to have the highest demand for water followed by the
need for ecological maintenance, consumption and industry respectively. Most
requests for utilization of groundwater were made by business sector,
agriculture sector and community sector respectively.

Relevant organizations developed the 20-Year National Water
Resources Management Master Plan (2018-2037) to improve upon directives
stipulated by the 12 year strategic plan for water resources management
(2015-2026), adopted the National Water Resources Act B.E. 2561 (A.D. 2018).
The act aims to enable sustainable and comprehensive actions on every aspect
of water resources management, established the National Water Resources
Committee, chaired by the prime minister, to be responsible for developing
and implementing water management master plans that are consistent with
the National Strategy and for instructing necessary water management actions
in crisis situations and proposing royal decrees on watershed classification for
effective participatory management of water at watershed level. For integration
of water resources management in accordance with the strategic plan for
water resources management (2014-2018), actions were taken by developing
village waterworks, conducting groundwater reservoirs for rural community,
development of groundwater reservoir to provide clean water for schools and
communities, expanding irrigation areas, installing systems for flood prevention,
developing wastewater treatment systems, conserving and rehabilitating
watershed forests, selecting of area based targets for water management
actions systematically. In addition, the strategic plan aims to conserve and
restore of catchments and drainages, developing early-warning systems for
flood and landslide on slopes and foothills with surveillance and constant
analysis of monitoring data and imitating programs to develop water
distribution systems that enable locals to have effective and comprehensive
access to water.
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6) Marine and coastal resources: A survey conducted by
the Department of Fisheries found that the marine fisheries resources in 2018
were increased by 17.89% compared with 2017. In 2019, the European Union
removed Thailand from the list of yellow flag countries in recognition of the
country’s progress in addressing illegal, unreported and unregulated (IUU)
fishing after the listing in 2015. For coastal erosion, Department of Marine and
Coastal Resources reported that of approximately 704.44 kilometers of
coastline affected by the erosion. Actions were taken to address the problem
for 558.71 kilometers of coastline. Beaching of 692 rare sea animals was
reported in 2018, increasing from 413 animals in 2017. Better networking and
notification were found to contribute to increasing success in rescuing these
animals. Mangrove forests in 2017-2018 were found to cover the total area of
2,461.096 km” and 20.16 km? of the forest area were reclaimed by
the authority during 2018-June 2019. Seagrass beds were reportedly covered
the total area of 255.7248 km” and were found off the lower coast of Andaman
Sea. Thailand’s coral reefs in 2018 were reported in better condition despite
initial stage of bleaching found on most reefs off the coasts of Andaman Sea
and the Gulf of Thailand in 2019. As for marine debris, although an invalid
disposal of debris was decreased from 2016, plastics still could be found
among marine debiris.

Several actions were taken for management of marine and coastal
resources. The relevant organizations adopted the 2018 Emergency Decree
on Amendment of the 1938 Thai Vessels Act to monitor and regulate use of
vessels against illegal fishing. Department of Marine and Coastal Resources
enforced the order to suspend or terminate destructive activities on Koh Tao
and Koh Pha-ngan in Pha-ngan District and Samui Island in Samui District of
Surat Thani Province. In addition, relevant organizations were also contributing
in conserving and rehabilitating seagrass beds and coral reefs, organizing
the rescue operation for beaching sea animals and reclaiming mangrove forests.
Guidance for prevention and mitigation of coastal erosion and addressing
marine waste was developed in 24 provinces namely: Trat, Chanthaburi,
Rayong, Chonburi, Chachoengsao, Samut Prakan, Bangkok, Samut Sakhon,
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Samut Songkhram, Phetchaburi, Prachuap Khiri Khan, Chumphon, Surat Thani,
Nakhon Si Thammarat, Phattalung, Songkhla, Pattani, Narathiwat, Ranong,
Phang-Nga, Phuket, Krabi, Trang, and Satun. Marine debris on coastal, coral
reefs and mangroves ecosystem were collected. The actions taken also
including participating in The International Coastal Cleanup Day, surveying and
studying marine debris categories, and applying boom in the Inner Gulf of
Thailand’s Estuaries. In addition to these actions, Special ASEAN Ministerial
Meeting on Marine Debris endorsed the Bangkok Declaration on Combating
Marine Debris in the ASEAN Region and ASEAN Framework of Action on Marine
Debris. The former signified regional commitment to address the problem
while another was guidance for policy and management actions to reduce
marine debris.

7) Biodiversity: In 2015, nine hundred and sixty-four plant species
were found to be under threat. Of these, seven hundred and thirty-seven were
identified as threatened species, 207 species were noted as for being
endangered, 20 species were listed as critically endangered and 2 species,
Fa Muinoi and Pride of Burma, were reported as being extinct in the wild.
Additional 14 species were included in the list of vertebrates under threat in
2016 (from the previous listing in 2013) and consisted of 6 fish species,
5 mammal species and 3 bird species. In 2018, the number of invasive alien
species was reportedly increased from the previous inventory in 2009.
According to Land Development Department, many sites of wetlands were
found in 2017-2018 than those noted in the previous inventory of 2015-2016.

Biodiversity actions taken by relevant organizations included drafting
of Biodiversity Act B.E. ....; implementation of the Convention on Biological
Diversity (CBD), the Ramsar Convention, the Cartagena Protocol on Biosafety
and the CBD's Strategic Plan for Biodiversity 2011-2020 and the Aichi Targets;
implementation of ASEAN Framework for Conservation and Sustainable
Management of Biodiversity and Natural Resources, mobilizing actions for
implementation of Master Plan for Integrated Biodiversity Management (2015-
2021); conducting mid-term assessment of Action Plan on Biodiversity
Management (2017-2021); establishing Thailand’s Biodiversity Databases;
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developing systems to assess business impacts on biodiversity; and submitting
an application to the secretariat of the Ramsar Convention for inclusion of
Lower Songkram River in the Convention’s List of Wetlands of International
Importance as Thailand’s 15" Ramsar Site.

8) Pollution: Concerning air guality, the national average concentration
of particulates of 10 microns or less was found to be relatively stable in 2018
in comparison to that in 2017 and remained within the safe standard.
The national average concentration of particulate of 2.5 microns or less were found
increasingly in 2018 and exceeded the safe standard in major cities with
traffic congestion and industrial areas. There was the decline in numbers of
days that particulate concentration exceeds the safe standard and in number
of “hot spots” in 9 provinces in the northern region. The government issued
PM, . as National Agenda and actions were taken by relevant organizations
to solve PM , ; problems. In action, the relevant governmental agencies including
developed a 20-Year Master Plan on Air Quality Management (2018-2037) with
focus to address problems in areas with critically poor air quality. In addition,
actions were taken to inspect emission from public buses, organize flights to
spray water over areas with particulate pollution, arrange for vocational student
volunteers to take actions to reduce particulate pollution on 2-days holiday,
undertake measures to prevent and mitigate particulate pollution in Bangkok,
integrate medical and public health actions to prevent and mitigate health
impacts from particulate pollution, establish an emergency response center
to communicate, coordinate and monitor impacts from particulate of
2.5 microns or less and promote the use of forestlands as buffer areas for
particulate retention.

Concerning noise pollution, the average noise levels on roadsides
and other areas in Bangkok and adjacent provinces as well as other provinces
were found to be higher in 2018 in comparison to the previous records in 2017
but remained within the safe standard. The noise levels were concerned and
recorded on roadsides in Bangkok, the adjacent provinces and Saraburi
Province. To address noise pollution, relevant organizations conducted
inspection of noise emission from motor vehicles when renewing their
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registration, formulated additional rules and measures to regulate noise
emission from motor vehicles, took diligent actions against street racing,
improved standards and methodology in measuring noise from motor vehicles
through adoption of new technology, set more stringent noise standards for
cars and motorbikes and informed the public of noise standard and methods
used for measuring noise from motor vehicles.

Concerning surface water quality, more reservoirs with moderate
to good water quality were found in 2018 than those reported in 2017 while
fewer reservoirs with poor water quality were also noted. No reservoir with
excellently or severely deteriorate water quality was identified in 2018.
Reservoirs in Northeastern were found to have better water quality than those
in other regions of the country while reservoirs with worst water quality were
found in the Central Region. The 5 reservoirs with best water quality consist
of Upper Tapee, Kwai Noi, Unn, Songkram and Chi Rivers. Actions undertaken
by relevant organizations to address surface water quality issues included
formulation of the 20-year national plan for water quality management
(2018-2037); regulating wastewater discharged from communities, households,
buildings, industrial sites and farming areas; setting standards for wastewater
discharged from pulp and paper mills and tanneries; and initiating a program
to introduce technological innovation for removing color agents from
industrial wastewater.

Concerning seawater quality, fewer sites were found with moderate
to good water quality in 2018 in comparison to those reported in 2017.
The sites with excellent water quality were found around Ma Island in Surat Thani
Province and at the tombolo of Noppharat Thara Beach in Krabi Province while
the sites with most deteriorated water quality were estuaries of Chaopraya
River (Samut Prakan Province) and Tha Chin River (Samut Sakhon Province) at
the 35" kilometer mark of the rivers’ banks. Relevant organizations selected
Pattaya City and adjacent areas for implementation of a pilot program to
address water quality in coastal areas. The program included a public campaign
to resolve water pollution problem on beaches by conducting surveillance,
monitoring and inspection of seawater quality in the coastal areas.
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Concerning groundwater quality, sroundwater water quality was
generally found to be within the safe standard for consumption in 2018.
Some reservoirs were noted for having hish concentration of iron and manganese as
well as other toxic contaminants and regular monitoring of their water
quality would, therefore, be required. Relevant organizations took actions to
develop groundwater reservoirs to provide safe drinking water for schools
nationwide in addition to the royal initiatives on groundwater, development
of networks for monitoring sroundwater quality and exchanging knowledge on
contamination of soil and groundwater.

Concerning the issues of solid waste, approximately 27.93 million
tons of solid waste were generated in 2018, an increase from 27.37 million
tons in 2017. Daily waste per capita in 2018 was found roughly 1.15 kilograms,
increase from 1.13 kilograms in the previous year, although more wastes were
reportedly be recycled and reused. Plastic wastes found in municipality wastes
were accounting for 2.0 million tons and were recycled by 0.5 million tons.
Some plastics wastes were remained in the sea. More wastes were also
inappropriately disposed in 2018 while hazardous waste from communities
increased from 618,700 tons in 2017 to 638,000 tons in 2018. The hazardous
waste was comprised of electronic waste (65% of the total) while less
industrial by-products and infectious wastes were generated and treated in
2018 (in comparison to 2017). In 2018, import of hazardous substances for
agriculture was decreased while the import of industrial substances was
increased compared with the previous year. Action taken by relevant
organizations to address the solid waste problems included the formulation
of the 20-Year Master Plan on Prevention and Mitigation of Solid Waste Problems
(2018-2037), mobilizing efforts for implementation of the National Master Plan
on Solid Waste Disposal (2016-2021), developing a roadmap for plastic waste
disposal (2018-2030), initiating a 60 days action plan on waste segregation,
signing memorandums of understanding for achieving waste free communities,
campaigning for reduction and removal of plastic bags from daily usage,
drafting a bill on electronic waste disposal, implementing the Basel Convention
on the Control of Transboundary Movements of Hazardous Wastes and their
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Disposal, developing a ministerial order on sanitary procedures for disposal of
hazardous waste from communities and the action plan on infectious waste
disposal, imitating programs to supervise transport of infectious wastes,
expanding coverage and enhancing effectiveness of transport and storage
services for infectious wastes, regulating and disposing hazardous wastes in
accordance to international instruments of relevance and issuing a ministerial
order to limit the use of glyphosate, chlorpyrifos and paraquat.

9) Urban environments: there were 2,442 municipalities in
Thailand in 2018, with Bangkurud Municipality (Nonthaburi Province) as an
addition to those found in 2017. Populations in Bangkok and municipalities
were increased from those reported in 2017 while fewer slums were found in
Bangkok. Green areas per capita in Bangkok were increased to 6.70 m* and still
below the World Health Organization’s standard of 9 m’ per capita.

Relevant organizations carried out various actions on urban environment
including the adoption of the Eastern Economic Corridor Act B.E. 2561 (2018) which
the place focused on ensuring appropriate and environmentally sound urban land
use, developing a guidance for mobilization of efforts on management of greens
areas in order to provide every sector with a common framework for actions,
formulating the landscape management plan for Prachuap Khiri Khan Province,
establishing and restructuring management systems for the environment,
developing database systems for urban environments and green areas (Thai Green
Urban: TGU) to enable more informed planning and management of urban
environments and green areas, implementing ASEAN SDGs Frontrunner Cities
Programme in order to attain policy outputs that were of relevance to meeting
the Sustainable Development Goals (SDGs), initiating programs on management
of urban environments and green areas for sustainable development in ASEAN
region and on adoption of Eco-City concept for sustainable management of urban
environments and green areas. Other actions included mobilization of efforts for
segregation of household organic wastes and using them as compost and planting
more trees on roadsides and traffic islands in Bangkok, particularly along the roads
with heavy traffic congestion, in order to increase green areas, add more oxygen
and enable retention of particulate and other atmospheric pollutants.
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10) Natural and cultural heritages: According to Office of Natural
Resources and Environmental Policy and Planning (ONEP), in 2018, mountains,
waterfalls, landforms, landscapes and caves enlisted as natural sites for
conservation were found to retain environmental qualities specified by the
official criteria for their enlisting. ONEP further reported enlisting of
31 historical towns in 2018 and planned to include additional 5 towns to the list.
The Fine Arts Department was noted for enlisting 2,093 archaeological sites,
including 1,422 sites with delineation and 671 without specified boundaries.
In 2019, the Cabinet endorsed submitting applications for inclusion of the
Ancient Town of Si Thep and Ensemble of Phanom Rung, Muang Tam and Plai Bat
Sanctuaries in the Tentative List of UNESCO World Heritage Centre and for
possible enlisting as World Heritages. Other actions taken by relevant organizations
included development of the 20-Year Strategy, the Roadmap and Master Plan for
Conservation of Natural and Cultural Environment (2018-2037); formulation
of the Master Plan on Conservation and Development of Rattanakosin (old
town of Bangkok) and the master plan and town plan for 24 old towns;
pursuing educational tourism at natural and cultural sites; enhancing capacity
of geological parks by establishing or improving their learning centers; and
monitoring implementation of environmental protection measures for
Sri Mahosot Ancient Town. Actions undertaken for the implementation of the
1972 World Heritage Convention were reportedly included transferring
knowledge on the implementation and providing guidance on management
of World Heritage Sites to be representatives of the Convention’s focal points
in the ASEAN region and preparing for proposing additional natural and
cultural sites for enlisting in the World Heritage’s Tentative List.
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11) Climate change and natural disasters: According to
the Meteorological Department, the annual average temperature in 2018 was
27.5 Celsius (unchanged from the 2017 record) while the average precipitation
in 2018 was 5% higher than the normal level. The Hydrographic Department
of the Royal Thai Navy reported that, in 2018, the average sea level measured
at the station on Lak Island in Prachuap Khiri Khan Province was found
approximately 0.16 meter higher than the mean sea level while the measure
made at the station on Thaphao Noi Island in Phuket Province found the
average sea level 0.1 meters lower than the mean sea level. Both numbers
were unchanged from those reported in 2017. In 2016, Thailand reduced
greenhouse gases emission from energy sector by 45.68 million tons of carbon
dioxide equivalent while reduction of 40.14 million tons of carbon dioxide
equivalent was noted for 2015. Relevant organizations reportedly formulated
and implemented various plans to achieve Sustainable Development Goal 13
(Climate Actions) including development of the National Climate Change
Adaptation Plan and mobilization of efforts for implementation of the National
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Climate Change Mitigation Plan. Thailand also participated in the 24"
Conference of the Parties to the United Nations Framework Convention on
Climate Change (COP24) (The 2018 United Nations Climate Change Conference)
and other international meetings on climate change and took proactive actions
to enable cross sectional participation in reducing greenhouse gases emission.
Concerning the issue of natural disasters. Fewer natural disasters
were recorded in 2018 with landslides as the most commonly reported.
The tropical storms such as Son-Tinh, Bebinca and Pabuk were noted as
the storms of 2018. Action undertaken by relevant organizations to mitigate
impacts from natural disasters included development of guidance and
measures for prevention and mitigation of impacts from earthquakes, formulation
of the 2018 action plan for emergency response to earthquake and collapsing
buildings, conducting studies on Uttaradit and Pua Active Faults, planning for
cultivation during the 2018-2019 drought and enhancing readiness in
responding to and mitigating impacts from floods, landslides and storms.
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3. Most important environmental issues in 2019

Four environmental issues that attracted most attention in 2018 were
pollution caused by particulates of 2.5 microns or less (PM,; particulates),
plastic wastes, electronic wastes and coastal erosion. These issues had
undeniable implications to various aspects of the economy, the society and
the environment as briefly concluded below;

1) PM, ; particulates pollution

The national average concentration of PM, . particulates in 2018 was
higher than that reported in 2017 but remained within the safe standard.
Their concentration in Bangkok and adjacent provinces during January-February 2018
and December 2018-January 2019 was found and exceeded the standard,
particularly in areas with traffic congestion. PM, . is microscopic particulates
emitted from motor vehicles, industries and open-field burning of
agricultural biomass. Their composites were known to cause illness,
particularly among those with respiratory disease, heart disease, coronary
disease, conjunctivitis and dermatosis. Pollution caused by the particulates
also disrupts transports and had adverse impacts to tourism.
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Addressing particulate pollution was declared a national agenda by
the government and several actions were taken by relevant organizations,
including development of immediate, intermediate and long term measures
and guidelines for prevention and mitigation of particulate pollution, adopting
mechanisms through the use of pre-exiting laws to keep PM, . concentration
within the safe standard, formulating local action plans to monitor and report
on the pollution and its impacts on health, utilizing rainmaking program to
reduce the particulates’ concentration, adopting additional measures to inspect
emission from motor vehicles and prohibit open-field burning and spraying
water from high-rises and roadsides to mitigate immediate impacts of
the pollution.

2) Plastic waste

Of 27.93 million tons of solid wasted reported in 2018, plastics
constituted 2 million tons of solid waste disposed by communities. Of these
plastic wastes, approximately 500,000 tons (mostly plastic bottles) were
recycled while the remaining 1.5 tons comprised of up to 1.2 tons of plastic
bags. Plastic disposal became a growing environmental challenge in several
countries with rising population, change in consumption behavior, urban
expansion and growth in tourist industry. Plastic replaced other materials in
manufacturing of products and packaging. Single-use plastic, in particular, was
used for a very brief period of time. Plastic disposal was known to cause
various problems including by clogging drainage and contributing to flooding
during heavy rainfall as well as by contaminating rivers, canals, reservoirs and
seas. Over half of plastic was found inappropriately disposed, resulting in direct
and indirect environmental impacts including effects on food chains of
aquatic and marine animals and those who consume these animals.

In recognition of environmental problems caused by plastic wastes,
the Cabinet decided on April 17, 2019 to assign agencies to address the
problems in accordance with the National Master Plan on Solid Waste
Management (2015-2021) and to urgently implement integrated actions for
prevention and mitigation of plastic waste problems for public and private
sectors. Other actions on plastic waste included formulation of the Framework
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and Guidance for 20-Year Plastic Waste Management Plan (2018-2037) in order
to enable development of “the comprehensive national action plan for
plastic waste management” and the Roadmap for Plastic Waste Management
(2018-2030) with aims to ensure participation of every sector in meeting the
target of phasing out 7 plastic products and packages. The 2019 milestone for
the target was to phase out plastic seal-cap and products with oxo plastic and
microbeads. Other products targeted for cutting off by 2030 are plastic bags
with thickness less than 36 microns, styrofoam packages, thin plastic cups and
plastic straws. An additional target was also set for recycle of all types of
plastic product and package by the year 2027.
3) Electronic wastes

Hazardous wastes disposed by communities in 2018 were
approximately 638,000 tons, and a 3.2% of the waste were increase from
the amount reported in 2017. Sixty-five percents of these were electronic waste
while the remaining 35% comprised of batteries, chemical containers, spray
cans and other household byproducts. Electronic byproducts had been
classified as hazardous waste due to their heavy metal components.
Inappropriate disposal of electronic waste may result in contamination and
accumulation of such substances in the environment and cause possible
impacts to human health.

Relevant organizations addressed electronic waste problems and
drafting a bill on electronic waste disposal with provisions on responsibility of
manufacturers in ensuring appropriate disposal of their used products,
resulating facilities used for disassembling electronic appliances and products
and taking actions called for by the Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and their Disposal.

4) Coastal erosion

Of approximately 3,151.13 kilometers of coastline as recorded in
2017, 704.44 kilometers were affected by erosion. Actions were taken to
address the problem for 558.71 kilometers of coastline while 145.73 kilometers
of coastline continued to be affected by the erosion. Natural causes of
the coastal erosion include climate change, fluctuating weather conditions,
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strong wind, sea level rise and natural disaster. Several human actions such as
building of dams and dikes, construction of breakwaters, rockfills, jetties and
wharfs, removal of sand from seabed and other inappropriate use of coastal
areas also contributed to the erosion. Coastal erosion resulted in damage to
properties, relocation of coastal settlements, impacts to ecosystems and the
environment including through sedimentation on coral reefs and seagrass beds
as well as loss and deterioration of biodiversity. The erosion was also
detrimental to marine resources that are vital to tourist industry, resulting in loss
of revenue.

Relevant organizations addressed coastal erosion and formulated
strategic plans, master plans and action plans for prevention and mitigation
of coastal erosion throughout the entire coastline of the country; including
providing knowledge to and promoting participation of local communities in
conservation of coastal areas and monitoring of environmental changes in the
areas; and enabling studies, surveys, designs and construction of engineering
infrastructure to mitigate coastal erosion.
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4. Conclusions, projection of future trends and policy
recommendations

Social and economic changes, natural resources and environmental
management as well as global and regional situations and actions all had
direct implications to the state of natural resources and the environment.
Taking this into consideration, Thailand’s state of the environment in
2018-June 2019 was characterized by improvement in soil resources and
land use with the increase in organic farmlands, mineral resources
with reduction in mineral production and utilization, energy with greater use
of renewable energy and better energy efficiency, forest and wildlife resources
with the increase in forestlands and the decrease in areas at risk from forest
fire, marine and coastal resources with the increase in fishery resources,
area of mangrove forests and better condition of coral reefs, biodiversity with
the increase in wetlands, urban environments with more green area per
capita and fewer slums in Bangkok, natural and cultural heritages with
natural sites for conservation (mountains, waterfalls, landforms, landscapes
and caves) remained in good condition and climate change and natural
disasters with reduction in greenhouse gases emission in the energy sector.
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Issues of particular concern in 2018-June 2019 were those related
to energy with more import to meet greater demand for energy, water resources
with reduction in water table in medium and large reservoirs, marine and
coastal resources with prevailing amount of plastic wastes in the seas and
pollution with poor air quality in major cities with heavy traffic congestion and
industrial areas as well as increase in amount of solid waste and hazardous waste
from communities.

Projection of future trends

Future trends consist of the trend in short-term and long-term
trend. The short-term trend anticipates continuation of current situations and
predicts possible development of circumstances in intermediate future by
applying the most updated data available. The long-term trend, on the other
hand, anticipates directions the future development may take in light of
driving force on the environment.

The Short-term trend

As previously described, the short-term trend anticipates continuation
of current situations and can thus be used to prevent and mitigate problems
that may occur. Such problems, as identified by the report on the 2018 state
of the environment, comprise of;

1) PM, . particulate pollution continued to be a major problem
with serious implications to public health in major cities with heavy traffic
congestion, areas with open-field burning and industrial sites. Concentration
of PM,, particulates found in Bangkok and adjacent provinces reportedly
exceeded the safe standard while smog situations cause by forest fire and
open-field burning in Northern Thailand also rose the particulate concentration
in the region. The particulate pollution was known to have adverse effects on
those with respiratory disease, heart disease, coronary disease, conjunctivitis
and dermatosis. The pollution also disrupts people daily life and obstructs
transports affects natural resources and forest ecosystems and has negative
impacts on tourism and national image in general. To this end, measures should
be developed to specifically tackle each cause of the problem ranging from
burning for agricultural purposes, traffic congestion to industrial activities.
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In addition, there should be stricted enforcement of emission laws, expansion
of green areas, and promotion of environmentally sound options for transports
and environmentally friendly products and utilizing advance technology to
monitor pollution situations in remote areas. Urgent actions may also be
needed in areas with high concentration of PM,. particulates, including
Bangkok, Samut Sakhon, Saraburi and Chiang Mai.

2) Municipal wastes were found approximately 27.93 million tons
in 2018 and was likely to increase further with urban and tourist expansion.
Daily waste per capita was reportedly rose to 1.15 kilograms in 2018 and 26.21%
of solid waste, including plastic waste, were not appropriately disposed.
Although the Cabinet declared solid waste disposal was one of the national
agenda and pushed for urgent actions on reuse and recycle, efforts to address
solid waste problems remained ineffectively. Inappropriate disposal of
municipal waste was reported in 2,171 waste transport and disposal facilities,
accounting for 77.84% of such facilities. Such disposals, including dumping,
open-field burning and the use of small unfiltered incinerators, were found to
have adverse impacts on environment and livelihood in areas adjacent to
these facilities. In addition, organic waste and food waste were often disposed
without segregation, causing public health problems and they could not be
disposed with incineration method due to high moisture content. Actions to
address the solid waste problems should be urgently carried out in major
cities and tourist sites with high density population, bustling activities and large
amount of waste such as Bangkok, Chonburi Province (including Pattaya City)
and Nakhon Ratchasima Province.



The long-term trend: Driving forces with implication for environmental
change may include

1) Social factors: Change in consumption patterns and urban
expansion would likely result in increase use of water and energy resources
and may further exacerbate social inequality. Greater demand for consumption
derived from domestic and international factors and changes occurred with
aging-society may increase production of some consumer products. However,
the society would continue to be more aware of the environment through
ever expanding online communication and it would be possible to create
opportunities to enhance cooperation in addressing environmental problem:s,
including by switching toward more environmentally sound consumption.

2) Technological factors: Technological advancement in energy,
production, transportation, information and communication would likely result
in having production designs and processes that emit less greenhouse gases
and use energy and resources more efficiently. Adoption of advance technology
may also allow more comprehensive monitoring and assessment of air
pollution and enable timely and effective responses.

74 } State of the Environment 2019 Executive Summary



3) Economic factors: National economic growth and expansion of
tourism may contribute to the increase in productivity in agricultural,
industrial and service sectors. This would likely result in increase in population
density in areas in need for labor and deterioration in resources and
environmental quality. Reduction in oil price may increase production while
the rise of oil price from shortage and other problems of exporters may induce

more advancement in renewable energy.

4) Environmental factors: Change in land use, environmental
degradation and weather would likely to continue placing biodiversity under
the threat of species loss, particularly vulnerable and less adaptive species.
Such environmental factors may also contribute to more frequent and more
severe natural disasters that would endanger life and damage properties of
ever-increasing populations in coastal, farming, foothill and urban areas.
The competition for depleting natural resources and energy by a private
sector may also induce more adoption of circular economy.



5) Policy factors: National policies would likely remain unchanged
under the general directive of the National Strategy (2018-2037) and associated
master plans due to tentative budgetary commitment made for their
implementation. Revision of policies by future governments may disrupt
continuation in implementing such directive and alter components of major
schemes such as the Eastern Economic Corridor (EEC) Development Plan.
International cooperation for global environmental challenges would likely
continue to rise in order to solving global environmental problems such as
marine debris.

Policy recommendations on natural resources and environmental
management

The following policy advices on integrated management of natural
resources and the environment was developed by taking into account current
situations and future trends of various environmental issues as well as
the National Strategy (2018-2037), associated master plans (2018-2037),
the Natural Resources and Environmental Reform Plan and other national plans
of relevance. The advices consist of intermediate measures for the next few years
and long-term measures for periods up to 10 years.

Short-term measures

1) Reduction of PM, . particulate pollution in major city:
Concentration of PM, ; particulates reportedly exceeded the safe standard in
several areas of Bangkok and adjacent provinces and were found to have
adverse effects on public health, livelihood, transportation and tourism.
Measures must be implemented to reduce pollutants at their sources through
adoption of more effective systems for pollution control in addition to efforts
to reduce traffic congestion by enabling expansion and inter-connection of
public transport systems, limiting number of cars in specific areas, hasting
replacement of old public buses with more environmentally sound vehicles,
using taxation measures to create disincentives against old vehicles and
promoting the use of electric vehicles. Other measures include increasing
numbers of small patches and long stripes of green areas and organizing
command, control and communication systems to respond to surge in PM,
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particulate concentration, including by using inter-agency dialogue and training.
The responsible agencies for implementation of these measures include
Pollution Control Department, Local Administrations of Bangkok (Bangkok
Metropolitan Authority) and adjacent provinces, Department of Land Transport,
Bangkok Metropolitan Transportation Authority, Department of Industrial Works,
the Fiscal Policy Office and the Government Public Relation Department.

2) Management of municipal wastes: Solid waste generated by
communities continued to increase. Most of the waste were inappropriately
disposed in dumping sites and poorly managed in landfill sites. New landfills
sites were costly to operate and undesirable among local authorities. Emphasis
should therefore be placed on waste reduction and segregation, reuse and
recycling and appropriate disposal. More efforts should be made in segregating
recyclable waste, plastic waste, food waste and organic waste, including by
creating culture of waste segregation among youth, people and official
as well as in high-rises, department stores and markets where most waste are
generated. Efforts must also be made to assure the publics that segregated
wastes are disposed separately, to provide opportunity and incentive for
capable private operators to address waste disposal and to enable local
administrations for cooperation in waste disposal and to switch from their role
of operators to become regulators for waste disposal. The responsible agencies
for implementation of these measures include Department of Local
Administration, Pollution Control Department, Department of Environmental
Quality Promotion, Office of Permanent Secretary of Ministry of Higher
Education, Science, Research and Innovation, Office of the Basic Education
Commission and Office of the Vocational Education Commission.

3) Development of environmental information systems:
Development of environmental information systems is a critical measure in
enhancing effectiveness in planning, monitoring and evaluation on the
environment as well as in enabling communication and common understanding
among all concerned parties. The systems should be able to provide data and
indices on environmental situations and trends, guidance on environmental
management and other information resources for implementation of relevant
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policies. The information systems must be technically reliable, regularly
updated and accessible, particularly in providing information on the progress
in implementation of major policies and plans on the environment.
The responsible agencies for implementation of the measure include Office
of Permanent Secretary of Ministry of Natural Resources and Environment and
Office of Natural Resources and Environmental Policy and Planning.

4) Development and enhancement of strategic environmental
assessments (SEAs): Strategic environmental assessments (SEAs) should be
adopted as a mechanism for providing information and identifying options for
decisions to be made on planning for and sustainable development of any
given area. Although the National Committee on Sustainable Development
endorsed, in principle, the criteria of plans and areas where SEAs would be
required, the assessments have not been widely adopted. To address this
problem, curriculums and training courses on SEAs should be developed to
improve knowledge and understanding on the assessment, in addition to
making available resource persons to provide technical assistance in adopting
SEAs for major development projects, work plans and policies of the state as
well as in appraisal of environmental impact assessments (EIAs). The responsible
agencies for implementation of these measures include Office of
the National Economics and Social Development Council and Office of Natural
Resources and Environmental Policy and Planning.

Long-term measures

1) Switching toward sustainable consumption: better public
knowledge, understanding and awareness on impacts of consumption could
be achieved through both formal and non-formal education and by
improvement in communication tools. Greater awareness on such issue may
also lead to change in public behaviors across various sectors. In addition,
marketing for sustainable products and service should be pursued with focus
on goods and services that have proven to have great potential in reducing
environmental impacts. In addition, provision of choices for environmentally
friendly products, transport and services, information and incentives would
also be explicitly offered to consumers. A pilot site for innovation in novel
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and adaptive management should also be promoted. The responsible agencies
for implementation of these measures include Department of Environmental
Quality Promotion, the Government Public Relation Department, Pollution
Control Department and Department of Industrial Works.

2) Promotion of Green procurement: Green procurement should
be pursued and promoted through the use of policy actions where measurable
targets are identified for the entire chains of service and production processes.
Such procurement would stimulate manufacturers and consumers to pay
attention to environmentally friendly products and services, induce competition
based on environmental performance of goods and services, reduce focus on
environmental clean up, improve environmental image of manufacturers and
create incentives for sustainable production and services. The responsible
agencies for implementation of these measures include Pollution Control
Department, Department of Environmental Quality Promotion, Department of
Local Administration, Thailand Industrial Standards Institute, Department of
Industrial Promotion and the Comptroller General's Department.

3) Study and development of systems for pollution permits:
Pollution permits should be introduced to enable industrial operators to be
aware of pollution problems and to actively participate in keeping pollutants
discharged from industrials sites and industrial estates with the limited level
that has no significant impacts on environment and quality of life. A competent
authority could be established with a permit to inspect, certify and report to
relevant agencies on discharge of pollutants. In addition, measures would be
formulated to punish illegal disposal and discharge of pollutants and hazardous
wastes and to ensure liability and redress of environmental damages, including
restoration of the environment. Declaration and revocation of pollution
control areas could also be reviewed, taking into account information on the
pollution levels and capacity for pollution control in each area. The responsible
agencies for implementation of these measures include Pollution Control
Department, Department of Industrial Works, Industrial Estate Authority of
Thailand and National Research Council of Thailand.
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4) Promotion of circular economy: Circular economy is a concept
for maximizing resources utilization by reprocessing byproducts for future use.
The concept provides a solution to excessive use of resources derived from
increase of consumption and contribution to effort on reducing waste
generation. Circular economy could be promoted by enhancing research and
development on environmental innovations, greater adoption of economic
instruments for environmental management (with taxes and fees), using
byproducts to create energy, minimizing byproducts in production processes
and utilizing innovations to effectively reduce resources usage. The responsible
agencies for implementation of these measures include National Research
Council of Thailand, Office of National Higher Education Science Research and
Innovation Policy Council, Thailand Science Research and Innovation,
Department of Alternative Energy Development and Efficiency and the Fiscal
Policy Office.

5) Enhancing international cooperation on environmental issues:
International cooperation on environmental issue would improve relationship
with other nations, build platforms for joint efforts, and coordinate
implementation of international instruments, including those that are relevant
to addressing transboundary environmental problems. Such cooperation could
also enhance organizational capacity of regional entities, such as ASEAN,
in addressing issues of common concerns such as marine and coastal resources,
marine debris, smog, sustainable urban environments, study on sustainable
development, transport and logistics. The responsible agencies for
implementation of these measures are focal points for international
conventions on environmental issues, including Office of the National
Economics and Social Development Council, Office of Natural Resources and
Environmental Policy and Planning, Pollution Control Department, National
Park, Wildlife and Plant Conservation Department, Land Development
Department and Department of Treaties and Legal Affairs.
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