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OBSERVED CLIMATE CHANGES AND THEIR CAUSES
By
U Sein Thet, Director (Rtd)
R
Anthropogenic greenhouse gas (GHG) emissions

Observed Changes and their Causes

Human influence on the climate system is
clear, and recent anthropogenic emissions
of green-house gases are the highest in history.
Recent climate changes have had widespread
impascts on human and natural systems.

Observed Changes in the climate system

Warming of the climate system is
unequivocal, and since the 1950s, many of the
observed changes are unprecedented over
decades to millennia. The atmosphere and ocean
have warmed, the amounts of snow and ice have
diminished, and sea level has risen. Each of the
last three decades has been successively warmer
at the Earth’s surface than any preceding decade
since 1850, The period from 1983 to 2012 war
likely the warmest h-year period of the last 1400
years in the Northern Hemisphere, where such
assessment is possible medium confidence. The
globally averaged combined land and ocean
surface temperature data as calculated by a linear
trend show a warming of 0.85 (0.65 to
l .ﬂﬁ]l:lf_“: over the period 1880 to 2012, when
multiple independently produced datasets exist
in addition to robust multi-decadal warming the
globally averaged surface temperature exhibits
substantial decadal and interannual variability.

Causes of climate change

Anthropogenic greenhouse gas
emissions have increased since the pre-industrial
era, driven largely by economic and population
growth, and are now higher than ever. This has
led to atmospheric concentrations of carbon
dioxide, methane and nitrous oxide that are
unprecedented in at least the last 800,000 years.
Their effects, together with those of other
anthropogenic drivers, have been detected
throughout the climate system and are extremely
likely to have been the dominant cause of the

observed warming since the mid-20" century.

since the pre-industrial era have driven large
increases in the atmospheric concentrations of
carbon dioxide (CO2), methane (CH4) and
nitrous oxide (N20) Between 1750 and 2011,
cumulative anthropogenic CO2 emissions to the
atmosphere were 2040 + 310 GiCO2 About
40% of these emissions have remained in the
atmosphere (880 o 35 GtCO2); the rest was
removed from the atmosphere and store on land
(In plants and soils) and in the ocean. The ocean
has absorbed about 30% of the emitted
anthropogenic CO2 causing ocean acidification.
About half of the anthropogenic CO2 emissions
between 1750 and 2011 have occurred in the
last 40 years. Total anthropogenic GHG emission
have continued to increase over 1970 to 2010
with larger absolute increases between 2000 and
2010 despite a growing number of climate
change mitigation polices. Anthropogenic GHG
emissions in 2010 have reached 49+4.5
GtCO,-eq/yr’. Emissions of CO, from fossil fuel
combustion and industrial processes contributed
about 78% of the total GHG emissions increase
from 1970 to 2010, with a similar percentage
contribution for the increase during the period
2000 and 2010 Globally, economic and
population growth continued to be the most
important drivers of increases in CO, emission
from fossil fuel combustion. The contribution of
population growth between 2000 and 2010
remained roughly identical to the previous three
decades. while the contribution of economic
growth has risen sharply. Increased use of coal
has reversed the long-standing trend of gradual
decarburization (i.e, reducing the carbon intensity
of energy) of the world’s energy supply.

Impacts of climate change

In recent decades, changes in
climate have caused impacts on natural and
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human systems on all continents and across the
oceans. Impacts are due to observed climate
change, irrespective of its cause, indicating the
sensitivity ol natural and systems to changing
climate. Evidence of observed climate change
impacts is strongest and most comprehensive
for natural systems, In many regions changing
or precipitation melting snow and ice are altering
hydrological systems, affecting water resources
nterms of quantity and quality. Many terrestrial,
freshwater and marine species have shifted their
geographic ranges, seasonal activities, migration
pattems, abundances and species interactions
in response to ongoing climate change. Some
impacts on human systems have also been
attributed to climate change, with a major or
minor contribution of climate change
distinguishable from other influences, Assessment
of many studies covering a wide range of regions
and crops shows that negative impacts of climate
change on crop yields have been more common
than positive impacts. Some impacts of ocean
acidification on marine organisms have been
attributed to human influence.

Extreme events

Changes in many extreme weather
and climate events have been observed since
about 1950.Some of these changes have been
linked to human influences, including a decrease
in cold temperature extremes, an increase in
warm lemperature extremes, an increase in
extreme high sea levels and an increase in the
number of heavy precipitation events in anumber
of regions. It is very likely that the number of
cold days and nights has decreased and the
number of warm days and nights has increased
on the global scale it is /ikelv that the frequency
of heat waves has increased in large parts of
Europe. Asia and Australia. It is very likely that
human influence has contributed to the observed
global scale changes in the frequency and
intensity of daily temperature extremes since the
mid-20" century. It is /ikely that human influence
has more than doubled the probability of
occurrence of heat waves in some locations.

@ { joaq-sciro)

There is that the observed warming has increased
heat-related human mortality and decreased
cold-related human mortality in some region.
There are likely more land regions where the
number of heavy precipitation events has
increased than where it has decreased. Recent
detection of increasing trends in extreme
precipitation and discharge in some catchments
implies greater risks of flooding at regional scale.
Itis likely that extreme sea levels (for example,
as experienced in storm surges ) have increased
since 1970, being mainly a rising mean sea level.
Impacts from recent climate-related extremes,
such as heat waves, droughts, floods, cyclones
and wildfires, reveal significant vulnerability and
exposure of some ecosystems and many human
systems to current climate variability.

Climate Change Scenarios for Myanmar

Thematic Working Group on
Vulnerability Assessment and Adaptation of Initial
Mational Communication of Myanmar used
Model for the Assessment of Green House Gas
Induced Climate/ Change SCENario Generator
(MAGICC/SCENGEN) Version 5.3, to
construct Climate scenarios for Myanmar to
complete the Vulnerability and adaptation study.
The model results of seasonal changes in
temperature and precipitation plausible for
Myanmar Climate Scenarios for (2001-2020),
(2021-2050) and (2051-2100) are discussed
as follow:-

Climate Scenarios for 2001-2020

The temperature scenario of 2001-
2010 shows 0.5-0.7UC increase during the
whole year in lower Myanmar areas and for the
remaining area, 0.6UC in the other months. In
the precipitation scenario, there is an increase
of about 4% during March-November in the
whole country. Record high maximum
temperature may be expected. In the cool season
of December-February, there is 30-40% rainfall
deficit in the north, west, central and eastern
regions and it is less than 12% in the remaining
areas.

Climate Scenarios for 2021-2050

5
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The temperature scenario shows 1.4
—~1.7UC increase in the months June-November
in the whole country. The north, west, central
and eastern parts of the regions are 2.3-3.8UC
warmer during December-May. In the case of
precipitation, 45 to 80% below normal
conditions are projected during the cool season
from December to February in the whole country
except the lower Myanmar regions and the
southern part. In the remaining months there is
an indication of about 10% increase of
precipitation in the whole country. It means that
Myanmar is going to be warmer with increase
rain than 2001-2020.

Climate Scenarios for 2050-2100

Temperature scenario shows 1.25-
1.6UC warmin g in June to November, increases
to about 2.0UC in March to May and 2.5 uc
increases during December to February. It
generally shows warmer in cool season in the
country. The range of warming is about the same
as 2021-2050. As for the precipitation, the whole
country will generally receive about 10%
increase during March to November and
deficient rain of up to 80% is likely during the
cool months from December to February. The
range of change of precipitation is practically the
same as 2021-2050

According to the numerical model
MAGICC/SENGEN, at the end of the year
2100, Myanmar will be warmer 1.25-1 60UC
during June-November, 2.0UC during March-
May and 2.5UC during December - February.
As for the precipitation, the whole country will
generally 10% including rainy season at the end
of the year 2100. PRECIS model shows an
increase of temperature 2-3UC with standard
deviation of about 0.9UC in the whole country.
Regarding the rainfall, there is an increase of
1582mm at Sittwe, about 600mm at Myitkyina,
Pathein and Dawei region and about 300mm
elsewhere at the end of the year 2100.
Scenario’s temperature and precipitation are
within the reasonable range in the Southeast Asia

region.

Reference ;
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December-May. In the case of precipitation, 45 to

80% below normal conditions are projected
during the cool season from December to
February in the whole country except the lower
Myanmar regions and the southern part. In the
remaining months there is an indication of about
10% increase of precipitation in the whole
country. It means that Myanmar is going to be
warmer with increase rain than 2001-2020.
Climate Scenarios for 2050-2101)

Temperature scenario shows 1.25-
1.6UC warming in June to November, increases
to about 2.0UC in March to May and 2.50C
increases during December to February. It
generally shows warmer in cool season in the
country. The range of warming is about the same
as 2021-2050. As for the precipitation, the
whole country will generally receive about 10%
increase during March to November and
deficient rain of up to 80% is likely during the
cool months from December to February. The
range of change of precipitation is practically the
same as 2021-2050

According to the numerical model
MAGICC/SENGEN, at the end of the year
2100, Myanmar will be warmer 1.25-1.60UC
during June-November, 2.0 uc during March-
May and 2.5UC during December — February.
As for the precipitation, the whole country will
generally 10% including rainy season at the end
of the year 2100. PRECIS model shows an
increase of temperature 2-3UC with standard
deviation of about 0.9UC in the whole country.
Regarding the rainfall, there is an increase of
1582mm at Sittwe, about 600mm at Myitkyina,
Pathein and Dawei region and about 300mm
elsewhere at the end of the year 2100.
Scenario’s temperature and precipitation are
within the reasonable range in the Southeast Asia
region.

Climate Change 2014 Synthesis
Report. IPCC 2014,

Climate Change in Myanmar,
U Sein Thet 2014,
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- Walter, K.5. & H.L. Gillett (1998).1997 IUCN Red List of Threatened Plants. P. 721
- W. John &Daw Yin YinKyi, et. al (2003). A Plant Checklist of the Trees, Shrubs, Herbs and  Climbers of Myanmar



