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1. Overview

Economic and social aspects in Thailand had been changing. In 2019, the economic growth was
decreased slightly from 2018 due to contraction of product exports, global trade slowdown, and the Thai Baht’s
appreciation. However, economic stability remained sound. In terms of foreign investment, the number of approved
projects decreased, but the investment value increased. Most of them are in the service and utilities categories,
electrical appliances and electronics respectively. In 2019, Thailand gained surplus balance of trade. The average-
per-capita income of Thai decreased from 2018 resulting in reduction of households’ spending. For the tourism
sector, in 2019 the number of foreign tourists visitting Thailand slightly increased compared to 2018 resulting
in high income received from foreign visitors. In terms of the social aspect in 2019, Thai population was 66.56
million and proportion of population in the children stage and the labour stage was little decreased, whereas the
propotion of elder population stage was increased. Additionally, the unemployment rate was reduced.

In 2020, the Coronavirus disease (COVID-19) pandemic significantly impacted on economy and society of
the country. The gross domestic product including imports and exports of goods and products had continuously
been declined in the first and the second quarters because of reduction of exports of goods and services, private
sector investment and final consumption expenditures of a private sector. In addition, a number of tourists had
been decreasing due to measures to prevent foreign travellors entering Thailand and the lockdown measure
in the country. This also caused the increase of the number of unemployed workers. In this preriod of time, an
education sector was affected by extending a semester break longer than the regular situation and students did
not go to school as usual. The government provided teaching platforms for students through distance learning
television. After the COVID-19 outbreak, the government rapidly controlled the occurrence by declaring the state
of emergency to contain spreading of COVID-19 and integrating with other measures.

States and implementations related to an environmental issue at global and regional levels found
that in 2019 the average temperature on the Earth increased approximately 1.1+0.1°C above an industrial era
(1850-1943). This resulted in inducing severe disasters such as heatwaves, cyclones, droughts and fires and affecting
on forest area, biodiversity and livingstyle. Moreover, 92 percent of the world population or four billion people had
opportunity to expose to air pollution at an unhealthy level.

For natural resources and environmental management in Thailand, the government has paved the
pathways to achieve the Sustainable Development Goals and adopted the international cooperation. The national
policies, strategies, plans, measures and mechanisms were formulated to address the natural resources and
environmental issues. These related to legal and financial aspects, whereas the government expensed on natural
resources and environmental management approximately 118,700.2 million Baht, accounted for 3.7 percent of
the fiscal year 2020 increasd from the fiscal year 2019.

2. Sectoral Environmental Quality Situations

Summary of the environmental quality situation between 2019 and June 2020 was divided into 11 sectors
as followed:

infertile soil was occurred by natural conditions and shallow soil was covered in
the widest area across the country. The largest areas in the northeast were in a low level of soil fertility. In addition,
soil erosion was happened in the plain area rather than the high land. Import of fertilisers and agricultural hazards
was declined compared with the same period of time in 2018. In the first half of 2020, chemical fertilisers and
agricultural hazard substances were imported less than the first half of 2019. For land use, most areas were utilized
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for agriculture and the government had promoted farmers to conduct organic farming resulting in increase of an
amount of organic farming land and the number of farmers culturing organic farming. Responsible organisations
had conducted the strategic environmental assessment on land use, the soil erosion prevention and agricultural
land rehabilitation through soil and water conservation plan, the target of balance for soil resource management,
the land and water conservation system, the improvement of soil quality in area with acid soil and saline soil,
establishment of organic fertilizer banks, promotion of organic farming development and land allocation for low
economic status community.

sites of mining capacity were explored such as quartz in Prachuab Khiri Khan
Province, potash in Mahasarakam Province and gold in Prachuab Khiri Khan and Chumphon Provinces. Industrial
minerals and rocks for building large facilities of the government which were mostly produced and consumed such
as limestone for construction industry and limestone for cement industry respectively. The largest amounts of
mineral exported was Gypsum, and the largest amounts of miniral imported was coal. Value of mineral products,
imports and usages was decreased, whereas value of mineral export was increased. The responsible organisations
mainstreamed the strategy and master plan for mineral resources management, exploration and evaluation of
sites of mining capacity and studied and developed the recycled technology for changing waste into renewable
ore and metal matetirals shifted from laboratory experiment to large-scale industrial operation and promotion of
the green mining operation for a business sector.

primary energy production was increased from producing condensate and natural gas. The net
primary energy import was declined due to domestic consumption from petrol, electricity and renewable energy.
In terms of renewable energy, the amount of its consumption was inclined from solar energy, wind, water, biomass,
biogas and waste. The value of energy efficiency of the country was increased. During the COVID-19 outbreak
period, all types of energy consumption were declined compared with the same period in 2019 in terms of primary
energy production, final energy consumption, renewable energy consumption and the net primary energy import.
This was because the requirement of energy consumption was declined. The responsible organisations promoted
to generate electricity from renewable energy through biomass, solar energy and solid waste. The organisations
enhanced the transportation sector to consume B10 biodiesel and adopted the Energy Efficiency Plan, the study
to promote alternative vehicles, the palm oil industry management aimed to reduce fossil fuel consumption and

amount of the fine particles or PM. , the usage of biogas energy for abstracting water, the support of SMEs biomass

2.57
production for selling the biomass to biomass factories. During the COVID-19 outbreak period, the government
assisted residents such as reducing expense of electricity bills, freezing the price of cooking gas and supporting

the surplus of NGV (Natural Gas for Vehicles) price and public vehicle services.

in 2019, forest area was stable compared with 2018. The government supported local
residents to establish the community forest resulting in the most extended area of the community forest found
in the north. The statistical land invasion in the conservation forest areas showed that numbers of land invasion
cases and forest area invasion was reduced compared with 2019. In 2019, forest fire areas were occurred in the
conservation forest areas and the reserved forest areas rather than in 2018. In 2020, a number of hotspots were
stable compared with in 2019. Most hotspots were found in the north. For wildlife animals, in 2019, the most
threatened animals were mammals, birds, reptiles and amphebians respectively. The number of wild animals
were declined and concerned because they were threatened by changing habitats, hunting, invading forest areas,
reducing forest areas and conflicting between human and wild animals in boarder of the conservation areas.
The responsible organisations adopted the national forest policy to implement related various programs such as
conducting registrations under the National Park Act B.E. 2562 (2019), the Conservation and Protection of Wild
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Animals B.E. 2562 (2019) in order to conserve, reserve and protect natural resources and use biodiversity with
balance and sustainability. The organisations conducted the Smart Patrol Technique for Protected Area Management
and rehabilitated the forest area.

in 2019, the averaged annual precipitation over land was declined from 2018. In the past
decade, the trend of averaged annual rainfall was also reduced. The regional areas where they had the highest
level amount of runoff were found in the central, the northeast, the south, the north and the eastern regions
respectively. In 2020, volume of water used in the large and medium sizes reservoirs was decreased lower than in
2019. The sectors most required water consumption were agriculture, ecology maintenance, community and industry
respectively. In rainfall areas (outside irrigation area), the northern and the central areas had less volume of water
supply. Inside irrigation areas, there were plans aimed to allocate water for using in an agricultural sector, ecological
maintenance and others respectively. The responsible organisations conducted the strategic environmental
assessment, monitored and evaluated the water management in watershed areas, conducted programs relating
the Water Resource Act B.E. 2561 (2018) and the Drougths and Floods Alleviation and Management Program and
pushed saltwater to maintain ecosystem in watershed areas.

In 2019, marine fishery resources were abundant gradually from
increase of catch per unit of effort. Status of sea grass sites was in deterioration to very good levels. The causes of
deteriation were from human activities and natural impacts. Coral reefs were in a good condition and coral bleaching
was in a mild level. The coral bleaching occured in the Andaman less severe than the Gulf of Thailand. According
to statistics, in 2019 the stranded marine endangered species were found less than in 2018 and the most stranded
marine endangered species were sea turtle, dolphin, whale and dugong respectively. In terms of mangrove forest,
the mangrove forest area was stable compared with in 2018. Coastal area was eroded 726.76 km and the area was
addressed approximately 637.48 km. The major part of marine debris was plastic impacted on scenery particularly
attractive areas and death of rare sea creatures. The responsible organisations studied and classified characteristics
of beach areas into various groups in order to use as baseline data for approaching coastal management system,
conducting the criteria for coastal erosion prevention programs and applying bamboo revetment technique as
bamboo rows to dissipate sea wave energy in mud beach, operated rehabilitation on mangrove forest and beach
programs such as planting mangrove trees, reclaiming the mangrove forest area, demolishing construction in the
reclaimed area, establishing Pracharat Forest Parks and botanical gardens and promoting public involvement in
conservation and management of ecosystem as well as rehabilitating other marine resources such as growing
coral reef and sea grass and helping rare marine lives.

In 2015, the plant, Pride of Broma, was extincted in nature and approximately 964 were
threatened species. Two hundred two new species were explored and found in Thailand between 2014 and 2018.
From the assessment of mangrove resource diversity, a total of 22 species of mangrove trees, 26 families, 43 types
were discovered. Plants in the genus Mangrove (Rhizophora) and the genus Samae (Avicennia) were the dominant
species. For the animal species exploration in 2016, the threatened species were 569, representing 12.03 percent
of vertebrates found in Thailand. Regarding the study results of animal biodiversity in mangrove forest ecosystems
in 2019, there were 58 species and 27 families. For wetlands in the country, 15 wetland sites were registered as the
Ramsar Sites; 69 sites were the international wetlands; 47 sites were the national wetlands; 19,295 sites were the
local wetlands and 28 wetlands were well-deserved for protection and restoration. Three hundred twenty-three
foreign species should be prevented, controlled, and eliminated. For exotic species, many non-native species were
promoted for economic development but this should prevent them to spread into conservation areas and water
resources strictly. In these cases, encroachment on the reserved forests and the conservation forests, smuggling,
deforestation, hunting, coastal erosion, filling in wetlands and water resources, illegal fishing, alien species invasion
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and climate change impacts caused biodiversity reduction. The responsible organisations developed the biodiversity
database by improving the species status under threat in Thailand. In 2020, explorations of soft coral, sea fan and
sea anemone were conducted in shallow coral reefs. The organisations adopted the Biodiversity Management
Plan and implemented programs such as developing instrument of the biodiversity assessment for small business
by assessing natural capital for hotel owners. In addition, the Bangpu Nature Education Center in Samut Prakan
Province and the area of the migratory bird network in Buriram Province were a coalition for the conservation of
migratory birds and their habitats on the East Asia-Australia route.

In 2019, the trend of air quality was slightly improved in comparison with in 2018. The
areas where were encountered with air pollution were urban areas with heavy traffic and a number of trucks, open
burning areas and industrial estates. The annual average PM,j was under the standard. PM, in the north and
Saraburi Province was increased, but PM, in Bangkok and outskerts was declined. The PM_ . annual average was
25.1 mg/m? in which all areas were over the standard. For consideration in the past decade, the trend of PM_ in
Bangkok and vicinity, the northeastern and Na Pra Lan in Saraburi Province was decreased, but the trend in the
north was increased. In terms of smoking, the 9 Provinces in the north encountered with haze much severe than
the past years thanks to a number of open buming sites, dry weather and forest fires where there were difficult
to access to distinguish the fires. These related to the cumulative hotspots in each Province which was icreased
54% in comparison with in 2018. The volume of PM, ; and PM, . was exceeded the standard resulted in impacts
on human health especially the risky groups, visibility problems and impacts on tourist areas and economy. The
responsible organisations conducted the 20-year National Air Quality Management Master Plan (2018-2037) and
mainstreamed to address air pollution as the national agenda, set the air pollution standards and controlled air
pollution at sources particularly setting up the emission standards from the exhaust pipe and the fuel quality
standard equivalent to the Euro 5 standard. There were monitoring and warning of air quality, publishing air quality
to the public on a daily basis through various channels, and applying accumulative hotspots to cope with haze
and fire problems.

For noise pollution, in 2019 noise levels were in a safe standard as the same level as in 2018. In Bangkok,
the areas where the noise level exceeded the standard were mostly near the roadsides and heavy traffic. The noise
impacts caused stress and neuralgia. The responsible organisations monitored a sound level in 13 Provinces as
well as measured the level of noise from the governments’ vehicles for prevention of health impacts on residents.

In terms of surface water quality, in 2019 it was in moderate to very good levels at almost the same
levels in 2018 due to increase of sources of water quality deteriation found in the central and eastern regions. The
Upper Tapi River illustrated the very good quality of surface water. The causes of the surface water quality problem
were increasing residents and tourists resulted in non-standard drainage flown directly into the water resources,
insufficiency of wastewater treatment system and area coverage and illegal dranage of industrial wastewater.
The responsible organizations prevented and managed wastewater through treating wastewater in critical areas,
economic areas, and major tourist attractions, organising wastewater drainage system and monitoring the surface
water quality across the country.

In 2019, seawater quality was in fair to very good levels or at the same level in 2018. The number of degraded
seawater sources was declined, whereas the number of very good seawater sources was increased. The causes
of seawater quality problems were increase of residents and tourists and drainage of poor quality of wastewater
into the sea directly. The responsible orgnaisations monitored seawater quality covered all the coastal area in 21
Provinces by applying the Geographic Information System to monitor and warn events of marine pollution and
disaster of marine situation projection.
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In 2019, gound water quality was in a good level related to the standard of drinking water. In some areas,
there were a large amount of minerals such as Iron (Fe) and manganese (Mn). In other areas, contamination of
agricultural chemical products and hazardous chemical substances from substandard industrial waste disposal
sites caused groundwater contamination. The responsible organizations explored the wells which were at risk of
groundwater contamination and monitored the level and the quality of groundwater across the country.

Municipal solid waste was generated in 2019 more than 2018 approximately 3 percent. The solid
waste generation rate was 1.18 kg per person per day. Although the amount of solid waste was increased, the
ability to manage solid waste was improved through sorting at sources and recycling approximately 44 percent
of total waste. In addition, solid waste was managed correctly about 34 percent of total waste. For hazardous
waste management in 2019, the amount of industrial waste that was notified for transportation in the industrial
waste management system of industrial plant groups was reduced in comparision with in 2018. Some parts of
the waste were taken to burn for generating electricity. The amount of hazardous industrial waste was decreased
beause the production of industrial goods in 2019 was declined. In addition, the amount of hazardous waste in
2019 was increased from 2018. Most the wastes were remains of appliances and electronic products. The inferior
hazardous wastes from communities were batteries, chemical containers and aerosol cans respectivley. The
amount of infectious waste in 2019 was slightly decreased in comparison with in 2018. The amount of hazardous
substances applied in communities and public health sectors in 2019 was imported more than the same period
in 2018. Waste management inappropriately affected ecosystem and human health. The increased amount of
nondegradable waste affected scenery and death of marine and wild animals. In terms of chemicals and heavy
metals in municipal waste, if they were leaked into nature, this would cause short and long terms impacts on human
health. Management of infectious waste incorrectly resulted in spread of pathogenic diseases transmitted by
secretion, a respiratory system, and a digestive system. The responsible organisations of solid waste management
formulated the 20-year Master Plan to Prevent and Remediate Solid Waste and Hazardous Waste, clustered areas
to address solid waste effectively, reduced plastic bags in society, prohibited plastic bags and foam containers in
natural parks and zoos and coped with waste from land based and marine litter. The responsible departments of
hazardous waste management conducted the draft of Waste Electric and Electronic Equipment (WEEE) Act, revised
the notification of the Department of Industrial Works on the permission of importing electrical appliances and
hazardous used electronic equipment in the kingdom, and conducted the notification of the Ministry of Industry
on types and sources of raw materials used in factories. The relevant departments of infecious waste management
developed and improved efficiency of the solid waste management system related to the public health laws and
mainstreamed the centralization of infectious waste management in 9 Provinces. During the COVID-19 outbreak,
the responsible organisations published advice on infectious waste management for medical facilities, laboratory
for infectious diseases, face mask disposal for local government organisations, infectious waste management from
the COVID-19 patients, contacted the patients and persons who were in the quarantine stage and infectious waste
from centers and hotels for the quarantine stage. For hazardous substances, the related organisations developed
the system and the directory for pollution emission and transport, enhanced to ban 3 chemicals in agriculture
such as paraquat, chlorpyrifos and glyphosate, reduced and stopped using hydrochlorofluorocarbons in the spray
foam sector and the refrigerator industry.

population living in Bangkok and other municipalities in 2019
were slightly increased from 2018. The rate of green space and number of populations in Bangkok and other
municipalities in 2019 was slightly increased in comparison with in 2018 thanks to construction of public parks,
green areas in the middle of two sides of roads and street gardens. During the COVID-19 outbreak in metropolitan
areas between February and June 2019, amount of solid waste was declined in comparison with in 2018 due to
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close of commercial places and business, change of living styles and work from home. However, the proportion
of plastic waste per municipal waste was increased from food delivery. The responsible organisations conducted
the programs to increase green area for local residents to access the green space, enacted the fee for municipal
solid waste management, developed cities and communities related to ecocity’s concept and promoted plastic
reduction and seggregated waste at sources.

The natural resource sites that should be preserved such as
waterfall, mountain, geography, description and cave met the environmental quality standard criteria for natural
resources at a good level. The cultural sites were composed of 5,425 sites. In case of old community sites in 2018,
613 sites were explored and registered and 32 sites were declared as old community sites whereas four sites aimed
to be declared. Six heritage sites were designated from the UNESCO and seven sites had been prepared to propose
in the tentative lists. Twelve sites were in the tentative lists. Impacts on the natural environment sites were caused
by disasters and inappropriate management of natural environment sites. The cultural sites and the heritage
sites were affected by cities’” development through invasion, threat, erosion and degradation of beauty, elegance
and value of scenery. The responsible organisations monitored and evaluated the environmental quality and the
ecosystem of the natural resource sites that should be preserved such as waterfall, mountain, geography and
geomorphology and cave, facilitated learning sites, conserved and developed the geoheritage and the geopark,
formulated the policy to conserve and rehabilitate the national and the old community sites, monitored the
programs which were operated under the environmental protection measures in ancient cities and developed the
database system of the cultural sites as the data bank of cultural sites.

In 2019, the average temperature in Thailand rose 1.0°C above the
average in 2018. In comparison with the past decades, the mean surface air temperature increased constantly.
The average rainfall in 2019 was declined less than in 2018. The average sea level monitored at Koh Lak station in
Prachuab Khiri Khan Province rose higher than the mean sea level in 2018. In Ta Pao Noi Island, Phuket Province,
the average sea level was lower than the mean sea level. In addition, the sea level monitored in 2019 was lower
than in 2018. For the Greenhouse Gases (GHGs) Emission in an energy sector in 2019, these gases were emitted in
smaller quantities than in 2018. Disasters occured in 2019 were accounted for less than in 2018 such as cyclones,
floodings, landslides and windstorms. Climate change affected forest, ecosystem, biodiversity and human health.
The responsible organisations revised the Master Plan on Climate Change 2015-2550, shifted to be green economy,
promoted highly efficient technology for energy consumption, applied natural and eco-friendly cooler substances,
supported all stakeholders voluntarily to reduce GHGs emission at all levels, developed the monitoring and evaluating
system of GHGs emission and improved the economic mechanisms to reduce GHGs. To response disasters such
as floodings and landslides, the responsible departments improved, repaired and maintained the disaster warning
systems which were installed to be more efficient. The organisations monitored the current volume, movement
of sediment and bed sediment in the Mekong River between Thai-Laos cooperation for building reservoirs and
managing water supply to relieve droughts.

3. Critical environmental issues in 2020

Four critical environmental issues were selected for in-depth study such as (1) water resource management
in the Yom Basin, (2) the fine particulate matter or PM, . in Bangkok and metropolitan areas, (3) forest fires in Chaing
Mai and (4) community health system management under the crisis of Coronavirus Disease 2019 (COVID-19) in
Bangkok. Details are as follows;
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The Yom Basin is located in the North and covered 11 Provinces. Topography characteristics of the
Yom River are deep slope at the upper, mild slope at the middle and flat at the lower mountain. The river width is
giute narrow and locaced in upstream or Sukhothai Province resulted in overflow of water and flooding on both
sides of the river banks. Watergates, wiers, reservoirs and pump stations were built, but they were tiny parts of the
current. This regularly caused droughts and floodings in the basin.

The responsible organisations integrated data, coordinated to work together, established the
committees to manage water resource at the national, the basin and the organisation levels, promoted public
involvement for water resource management, located reservoirs and watergates in maps and drained water
between the Yom Basin and the Nan Basin. In addition, some construction programs were conducted but others
were studied. These programs could help relieve suffered residents in the Yom Basin efficiently.

In 2019, the average PM, , concentration decreased in comparison to in 2018 particularly the number
of days per annum with air pollutants exceeding the limits and the annual PM, . concentration average. The
average PM, . concentration from 2011 to 2019 continuously declined. Mostly the average PM, ; concentration
rose between November and April thanks to high air pressure weather during the periods of time associated with
calm wether and clear sky resulted in dust accumulation in atmosphere. The pollution sources were diesel engine
exhaust emissions in heavy traffic, burning of crop residues and factories.

The responsible organisations conducted the programs associated with the Action Plan related to the
National Agenda. For example, the Pollution Control Department set up the short-term (2019-2021) and long-
term (2022-2024) measurements to reduce pollution at sources, inspect and maintain vehicle conditions, promote
travelling by public transportation, set up aid unit mobiles to support risky residents and provide knowledge for
groups and students as well as publish air quality information for people through various channels.

In 2020 (data at June 30, 2020), forest areas in all regions where were burned increased much larger
than in 2019 related to increasing the number of hotspots in both the conserved forest area and the reserved forest
area particularly in the northern region. In Chaingmai Province, the accumulated number of hotspots between
January and May 2020 rose more than the same period of time in 2019. Density of the accumulated number of
hotspots over 5 hotspots per km? found in Chai Pra Karn, Chiang Dao, Samoeng, Mae Chaem, Hod and Omkoi
Sub-districts.

Forest fire caused PM, , and PM, . over the standard resulted in effects on human health. Moreover,
forest fire could affect natural resources and ecosystem such as plant, soil, water, wildlife and microorganism as
well as social, economic and tourism sectors.

The responsible organisations prevented forest fire in Chiang Mai by conducting public relation,
promotion and coordination with people to stop setting on fire along the forest boarders, providing organic
agriculture without ignition, applying geographic information system (GIS) for clarification of high-risk areas for
forest fire, patrolling forest areas, enforcing laws and regulations strickly, monitoring hotspots from satellites and
managing firewoods, branches and leaves. For managing the forest fires, it was important to set firebreaks, early
burning and reduction of fuel for forest fires. In addition, weeds grown in the forest fire high-risk areas would be
taken to create value-added products. Moreover, the responsible organisations promoted public involvement to
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address forest fires, supported the readiness of human resource, forest fire extinguish equimpment and applied
the single command to manage crisis situations.

Bangkok indicated the maximum numbers of COVID-19 patients in the country because of its center of
economy, transportation, tourism and population density. Bangkok Metropolitant Administration (BMA) announced
orders to close many places where were able to have high potential to transmit the disease, conducted the proactive
infection control, randomed to inspect high-risk groups of peoples and places, managed the crowd desity in the
transportation system during rush hours, promoted social distancing, put a face mask and measured a fever
associated with the new normal. From these activities, Bangkok had good air quality and solid waste reduction.
In 2020, the amount of solid waste was declined in comparison to in 2019 but the proportion of non-recycled
plastic waste from online shopping and food delivery rose significantly. In addition, the amount of infectious waste
declined in comparison to in 2019.

BMA collected and managed COVID-19 infectious waste by collecting the waste from the patients
and the residents who were in the quarantine states. The waste was put in the red bags for 2 layers tightened up
strictly and cleaned it by antiseptic liquid such as Haiter and Clorox before sending to the Public Health Service
Centre. The private sector would collect the bags from the centre before eliminating in incinerators at the On Nuch
and the Nong Khaem Waste Centres. In terms of the COVID-19 infectious waste from offices or houses, the BMA
Sub-district Office would collect before cleaning by applying the antiseptic liquid and sending to the centres for
burning in the incinerators. The infectious waste from hotels which were parts of the state quarantine would be
collected by private companies and sent to incinerate at the centres.

4. Conclusion, forecast for change and policy recommendations

Environmental quality statement in each sector between July 2019 and June 2020 indicated in good quality.
For example, soil and land use presented increase of organic farming area; mineral resource showed reduction
of the amount of mineral production, consumption and import; renewable and alternative energy consumption
rose; the abundance of fish inclined and sea grass condiction was in good quality; the number of Ramsar Sites
increased; the ratio of green space in Bangkok was increased; the condition of natural resource for conservation
were in good status.

Some sectors should be monitored. For example, forest resource and wildlife, forest area across the country
was constant, but fires in the national protected forest and the national conserved forest areas were increased
resulting in impacts on wild animals. For water resources, precipitation reduced resulting in low level of used
water in the reservoirs and decrease of underground water levels. In terms of pollution, air quality showed higher
indicators’ value exceeded the standards in big cities whereas smoke from forest fires in the north was found more
severely. Additionally, municipal wastes and hazarsous wastes were increased. Climate change and disaster impacts
showed higher average temperature and lower average precipitation although greenhouse gases emission from
energy sector was decreased.

41 Prediction of change in the future

Natural resources and environmental changes are divided into 2 characteristics such as business as usual
change and disruption. These changes could be found in 2 stages. Firstly, the short-term deteriation refers to the
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urgent situations which want to be addressed in the next 1-2 years. Secondly, the long-term deteriation means
the situations which take time for change by the next 3-5 years.

The critical issues were studied and could be happened in the short-term. These are water management
which should be conducted and related to needs of local area, air quality from production and comsumption
activities, agriculture and forest resource management and impacts of the COVID-19 pandemic on economy,
society and environment for managing the public health and the new normal.

Factors which affected the sectoral state of environment resulted in long term changes. They were
revised and analysed from various sectors such as society, technology, environment, economics and politics and
policy related to the Enhancement and Conservation of National Environmental Quality B.E. 2560-2579.

4.2 Recommendations on policies of the environmental management

The recommendations required various flexibility, regarding both short-term and long-term policies,
including the arrangement between 1 to 2 years and 3 to 10 years, respectively.

1) Develop the environmental database usage

Natural resources and environmental management of the country aims to meet the
targets of SDGs. This should accelerate development of environmental data base through collecting, storing and
compiling the data base. Additionally, data base networks are important to support analysis and decision-making
processes. The data network centers have duties to monitor, analyze and apply data in local and regional areas.
Building capacity for local government organisations and communities to apply the data for prevention and
management of environmental issues local areas is necessary.

Responsible organizations include Office of Permanent Secretary for Ministry of Natural
Resources and Environment, Department of Environmental Quality Promotion, Office of Natural Resources and
Environmental Policy and Planning, Department of National Parks, Wildlife and Plant Conservation, Royal Forest
Department, Department of Marine and Coastal Resources, Pollution Control Department, Water Resource
Department, Department of Groundwater Resources, Office of the National Water Resources and Department of
Local Administration.

2) Protect the significant areas and the environmentally sensitive areas

Ecological system and natural resource areas where they are important are affected by
development programs. They might be damaged and difficult to recover such as forestry in up stream areas, the
Ramsar Sites, coastal areas and islands. This includes the places for endangered species and endemic species, old
cities and art and archaeological sites. These areas should be provided rapid measurements to prevent, protect
and conserve for sustainability.

Responsible departments are Office of Natural Resources and Environmental Policy
and Planning, Fine Arts Department, Department of National Parks, Wildlife and Plant Conservation, Royal Forest
Department, Department of Marine and Coastal Resources, Department of Local Administration and Pollution
Control Department.
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3) Raising awareness of natural resources and environmental protection

Natural resources are applied for production and consumption in society continuously
resulting in discharging pollution into environment such as municipal waste, water quality and air quality. Then
it is necessary to provide knowledge and raise awareness for students, peoples and communities through various
channels.

Responsible organizations include Department of Environmental Quality Promotion,
Public Relations Department, Office of Natural Resources and Environmental Policy and Planning, Department of
National Parks, Wildlife and Plant Conservation, Royal Forest Department and Department of Marine and Coastal
Resources.

1) Enhance collaboration to mainstream sustainable production and consumption

For economic development from production of goods and services to respond needs
of people domestically and internationally, producers always apply natural resouces in their production processes
resulting in deterioration of natural resources. Consumers consume products and services over their needs leading
to discharging waste and pollution into environment increasingly. Then the local governments spend their great
effort on dealing with discharges. In addition, collaboration to promote sustainable production and consumption
for stakeholders such as government, private and people sectors should be enhanced to change behavior to be
environmentally-friendly society.

Responsible departments are Department of Environmental Quality Promotion, Office
of Natural Resources and Environmental Policy and Planning, Pollution Control Department, Fiscal Policy Office,
National Science and Technology Development Agency, Department of Industrial Works, Federation of Thai
Industries and Thai Chamber of Commerce.

2) Rehabilitate the deteriorated natural resources

Deterioration of natural resources particularly forestry areas from human activities such
as logging, setting forest fires and invading for farming, housing and making resorts. A number of natural forest
areas were damaged every year. Additionally, other types of natural resources were destroyed such as coastal areas
impacted by coastal erosion, shallow and deteriorated Ramsar Sites and degraded coral reef, sea grass, natural
sites and fine art sites. These areas want to be rehabited and protected by applying academic guidelines to prevent
natural resources and environment more ruined.

Responsible organizations include Department of National Parks, Wildlife and Plant
Conservation, Royal Forest Department and Department of Marine and Coastal Resources, Pollution Control
Department, Fine Arts Department and Office of Natural Resources and Environmental Policy and Planning.

3) Mainstream environmental research and innovation

Research and innovation should be applied to improve capacity of natural resource and
environmental management more efficiently. This could help develop new sets of knowledge and address causes
and impacts of climate change.

Responsible organizations are National Research Council of Thailand, Office of National
Higher Education Science Research and Innovation Policy Council, Agricultural Research Development Agency
(Public Organization) and Department of Alternative Energy Development and Efficiency.
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