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The Climate Change leading to the Climate Variability
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Global warming is a phenomenon resulting from
the greenhouse effect, where the Earth is unable to
properly release the heat it receives from the sun.
The Earth's atmosphere traps and accumulates
heat, causing the global average temperature
to rise. This situation is primarily caused by the
continuous release of greenhouse gases into the
atmosphere by human activities, driving the planet

into a state of global warming.
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The greenhouse gas in the atmosphere is increasing daily.
In 2020, the greenhouse gas reached 411 PPM (part per
million) and in 2024, it had risen to 427 PPM, which is 4% per
year (the safe level of greenhouse gas concentrations is below
478 ppm). This rise has resulted in the global average
temperature increasing compared to the pre-industrial era
(circa 1880). In 2020, the global temperature had risen by
1.1 °C, and in 2024, it had reached a 1.2 °C increase.
One of the most visible impacts is the global mean sea level,
which rose by 19 cm in 2020 and 21 cm in 2024, compared to
the pre-industrial era. This equates to an average annual rise of
3.2 millimeters over the past four years.
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The greenhouse gases released by human activities into the
atmosphere consist of 75% of carbon dioxide, 16% of methane,
and 9% of nitrousoxide and other gases. These gases canremain
in the atmosphere for extended periods: carbon dioxide persists
for 200 to 450 years, methane for 11 years, and nitrous oxide for
120 years. Consequently, the continuous accumulation of these
gases in the atmosphere contributes to global warming, leading
to increasingly erratic climate patterns. This is an irreversible
process, meaning it cannot be undone. The only viable solution
is to mitigate further damage and prevent the situation from
worsening.

The 21* Conference of the Parties to the United Nations
Framework Convention on Climate Change (COP 21), held in
Paris from November 30 to December 11, 2015, resulted in a
historic agreement to reduce greenhouse gas emissions, known
as the Paris Agreement. A total of 196 countries formally signed
the agreement, committing to collectively limit the global average
temperature rise to below 2 °C and striving to keep it within 1.5 °C
The goal is to slow climate change and prevent the negative
impacts from reaching a critical level.

The increasingly erratic changes in climate have already
begun, significantly affecting human life and well-being in several
ways, including:

1. The polar ice is rapidly melting and when it refreezes, it
forms less ice than before. This has reduced the habitat for polar
wildlife and increased sea levels. For example, the Arctic sea
ice has permanently decreased by 15% over the past 40 years.
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2. The oceans are becoming warmer, more acidic, and less
oxygenated. Marine species are migrating in response to climate
changes, impacting fisheries. There is also a significant risk that
20% to 30% of species may face extinction.

3. The rising sea level, due to increased melting of polar
ice and the expansion of warmer seawater, results in stronger
coastal surges, increased erosion, land collapse, and more
frequent flooding along coastal areas. It also raises the salinity
in estuaries and groundwater, alters tidal patterns, and leads
to greater seawater intrusion into rivers. This expansion of
brackish and saline water, along with the spread of saline soail,
affects various sectors, including residential areas, agriculture,
freshwater supplies, coastal fisheries, aquaculture, and
mangrove ecosystems. These changes significantly impact
the nation's economy.

4. Heatwaves are occurring more frequently, causing
people unaccustomed to extreme heat to struggle with
adaptation, leading to illness and, in some cases, death. While
Thailand is not directly affected by heatwaves, the country is
experiencing significantly higher temperatures than in the past.
The record-breaking temperature of 44.6 °C was recorded
on April 15, 2023, in Mueang District of Tak Province, and
April 28, 2016, in Mueang District of Mae Hong Son Province.
The monitoring stations of Hydro Informatics Institute in 2024
recorded the hottest days of 45.0 °C on March 7, in Chumponburi
District of Surin Province, March 26, in Phukradueng District
of Loei Province, April 6, in Chalermprakiat District of Buriram
Province, April 17,in Kaeng Krajan District of Petchburi Province and
April 26, in Chumponburi District of Surin Province. The heat
days and the consecutive days with extremely high temperature
become more common in our country.

5. Wildfires frequently and severely occur for more
consecutive days. It causes the PM2.5 crisis which have severe
health impacts.

6. Heavy rainfall happens 1.5 times more frequently and
with 10% greater intensity (7% in Thailand). The recent an
extreme heavy rainfall event were recorded in the following
provinces: Phuket Province (342.0 mm, June 30, 2024, in
Talang District), Chiangmai Province (371.5 mm, May 24, 2024,
in Jomthing District and 385.0 mm, August 24, 2024, in Mae
Taeng District), Lampang Province (317.0 mm, July, 18, 2024,
in Mueang District), Narathiwas Province (607.0 mm,
December 25, 2023, in Rue Soh District) and Trad Province
(643.6 mm, October 13, 2024 in Mai Rood Subdistrict
Administrative Organization).

Additionally, these changes have led to more frequent and
severe flooding and landslides. Wind patterns have also become
abnormal, with stronger, more erratic storms and unpredictable
winds occurring in any season.

In 2022, the area of 12 million rai in Thailand were flooded
(information from National Hydroinformatics Data Center). The
flooded area was smaller than the 2011 flood (31 million rai)
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but some areas are more localized damage than in 2011.
The flood caused the great disaster to the properties, buildings,
agriculture, farming, fisheries, environment, society and economy.

7. Droughts are becoming more frequent in some regions.
The higher temperatures are causing increased evaporation rate
from water sources, exacerbating water shortages.

Thailand emits the greenhouse gas of 469 Mega Ton 002
eq/year or 6.7 tons/person/year (the world’s average is 7.4
tons/person/year). The greenhouse gas in Thailand is mainly
emitted from energy and transportation sector (70%), agriculture
(15%), industrial processes and product use (10%), and
waste and other sources (5%) (data of 2023). Thailand is the
19" greenhouse gas emitter or 0.88% of the world. However,
Thailand is among the top 10 countries mostimpacted by climate
variability, facing disasters such as floods and droughts. In 2023,
Thailand ranked 42™ out of 63 countries for its climate resilience
and management.

Thailand emits the greenhouse gas of 0.88% of the world.
Although it is not that much, we must cooperate with the global
community to reduce the greenhouse gases, as pledged by the
Thai representative, during the 2021 United Nations Climate
Change Conference, COP26, on October 31 - November 12,
2021, at Glasgow, Scotland, United Kingdom. It is essential to
earnestly and continuously adopt the behavior to reduce the
greenhouse gas emissions as follows:

1. Reducing the use of the oil and fossil fuel, natural gas and
coal. Use more public transportation. Regular maintain and repair
the machine, machinery, air conditioner for a better effectiveness
(to reduce the carbon and methane emissions).

2. Reducing the use of electricity, water, energy, and
wastewater. Waste separation should be implemented following
the 3R principle: Reduce, Reuse and Recycle. The production for
reuse or reuse in the production process (to reduce the carbon
and methane emission).

3. Reducing burning and dust generation. Refrain from
trimming of materials and construction waste. Select the material
with low carbon emissions and environmental-friendly product
(to reduce carbon emissions and electricity consumption).

4. Reducing the decomposition of weeds and organic waste
and animal manure, by converting them into the household
biogas (to reduce the methane emissions).

5. Implement alternate wetting and drying (AWD) in rice
cultivation (which reduce 20% of water and gain 7% higher
production) and reduce fertilizer use in the plantation (to reduce
the methane emissions).

Mr. Antonio Guterres, secretary-general of the United
Nations, stated that the global threat was “a code red” for
humanity. We must reduce the greenhouse gas hereafter. Stop
kicking the can down the road. The evidence is irrefutable
(August 9, 2022). The clock is ticking (December 11, 2023)
and the truth is “tomorrow is too late” (June 5, 2024).



