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Warming of the climate system
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Projected Sea Level Rise by end of 215t Century

Global mean sea level rise
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Annual Temperature Change
Difference from 1986-2005 mean

(C)

Trend over 1901-2012
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Trend in annual precipitation over 1951-2010

(mmiyear per decade)
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Some key findings in observed climates relevant to Southeast Asia region

« Across Southeast Asia, temperature has been increasing at a rate of 0.14° C t0 0.20° C per
decade since the 1960s. Number of hot days and warm nights have increased while cooler weather
has declined.

» Observed annual total wet-day rainfall has increased by 22 mm per decade, while rainfall from
extreme rain days has increased by 10 mm per decade

 Anincreasing frequency of extreme events has been reported in the northern parts of Southeast
Asia, decreasing trends in such events are reported in Myanmar.

 In Malay Peninsular during the southwest monsoon season, total rainfall and the frequency of wet
days decreased, but rainfall intensity increased in much of the region. During the northeast
monsoon, total rainfall, the frequency of extreme rainfall events, and rainfall intensity all increased
over the peninsula.

* No significant trends in tropical cyclones making landfall was found

» Over the period 1993-2010, large rates of sea level rise in the western tropical Pacific were
reported, corresponding to an increase in the strength of the trade winds in the central and eastern
tropical Pacific
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Some key findings on projected future climates relevant to Southeast Asia

region

» Under RCP8.5, for the Southeast Asia region the projected ensemble-mean changes in
mean annual temperature are greater than 3° C

» Models appeared to have low agreement in changes in projected annual precipitation by
mid and the end of the 215t century

 Future increases in precipitation extremes related to the monsoon are very likely in
Southeast Asia

 The future influence of climate change on tropical cyclones is likely to vary by region, but
there is low confidence in region-specific projections of frequency and intensity.

» However, better process understanding and model agreement in specific regions indicate
that precipitation will likely be more extreme near the centers of tropical cyclones making
landfall

» The ocean in subtropical and tropical regions will warm in all RCP scenarios and will
show the strongest warming signal at the surface

 Sea level is also projected to increase at the end of the 215t century
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Attribution of observed impacts to Climate Change
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Climate-related drivers of impacts Level of risk & potential for adaptation _
Potentiaf o additional adzptation
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Water shortage in arid areas of Asia
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Climate-related drivers of impacts Level of risk & potential for adaptation
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Climate-related drivers of impacts Level of risk & potential for adaptation
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Case study: Lower Mekong River Basin (LMB)

«  Covers ~606,000 km? across the countries of Thailand, Laos, Cambodia, and Vietnam.
More than 60 million people depend on LM food & natural resources, in particular
agriculture and fisheries, for their well-being.

Ching

» Thailand and Vietham produced 51% of the world’s rice exports in 2008, mostly in the
LMB.

* Inthe past 30 to 50 years LMB experienced an increase in temperature, an increase in
rainfall in the wet season and decreases in the dry season, intensified flood and drought
events, and sea level rise

Vietnam

Mysnmar

» Agricultural output has been noticeably impacted by intensified floods and droughts. These
caused almost 90% of rice production losses in Cambodia during 1996- 2001

* \Vietnam and Cambodia are two of the countries most vulnerable to climate impacts on
fisheries ?

*  Projected future changes in LMB: increased temperature and annual precipitation;
increased depth and duration of flood in the Mekong Delta and Cambodia floodplain;
prolonged agricultural drought in the south and the east of the basin; and sea level rise and
salinity intrusion in the Mekong delta.

*  No transboundary adaptation planning i CC |
pce @

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL on ClimaTe chanege who |

o
,‘.

LL
'/‘=
mi
"o Ve



The amount of information supporting conclusion regarding observed and

projected impacts

Livelihcods and poverty

Topics/issues North Asia East Asia 5°“"".°°" South Asia Central Asia West Asia
Sector
O = Observed impacts,
P = Projected Impacts - B = E L - - - - = -
freshwater Major river runoff ! x ! ! / ! ! x x x x x
FESOLRCES Water supply x x x x x x x x x x x x
'_l’errestrial and | Phenology and growth rates / 7 7 i x x x x x x x x
lsl;lsat:g‘:later Distributions of species and bicmes ! ! ! ! x % x ! x x x x
Permafrost ! ! ! ! / % ! ! ! i ! x
inland waters e ——— = e ———— x
Coastal Coral reefs . P
D [ overcomr s [ -- Relatively abundant / ,
areas Asctic coast erasion NR
Foog Rice yield [ ] [ ] n [ ] n r [] n !
production :
oo, [y sufficient information but ,
food security Corn yield x
Other crops (e.q., barley, potato) n s
[ ]
e knowledge gaps exist 5
Fruits , x a—
Livestock x s
Fisheries and aquaculture production x LA
Farming area x Z
Water demand for irrigation n n Y B x <—
Srre—— X -- limited knowledge / critical [7=g
Human Floodplains x U
;:dtgrnye.natsn,d Coastal areas n u x E
R nowledge gaps, difficultto |5
Industry and mfrastructure x I‘
Human Health effects of floods I - x e
e draw conclusion =
livelihoods, Health effects of drought x =
and
Py Water-borne diseases x ﬁ—
Vector-borne diseases x [
x
x

Economic valuation
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The amount of information supporting conclusion regarding observed and

projected impacts

Topics/issues North Asia East Asia SO"A?;QSt South Asia Central Asia West Asia
Sector
n= 2&’:’;:: :':m""‘m"' o P o P o P o P o 3 o P
Freshwater Major river runoff ! x ! ! x x x
FESOLRCES Water supply x x x x x x
Terfestrial and | Phenclogy and growth rates ! s I / x x x
's';':m'?g..‘;’ate' Distributions of species and biomes f / ‘ ' ! x x x x
Permafrost / ! ! / / J / / x
Inland waters x x 7 x x x x x x
Coastal Coral reefs NR NR I i/ / NR NR / !
nga nd Other coastal ecosystems x x ! ! x NR NR x x
areas Asctic coast erasion / / NR NR NAR NR NR NAR NR
food Rice yield x x ! ! /! X /
gyrgg;c?g?,d Wheat yield x x x x ! !
food security Corn yield x x x / x x x
Other crops (e.q., barley, potato) s
Vegetables Egm " e
o Critically lack of studies on :
Livestock x §
Fisheries and aquaculture production u u u x LA
— impacts of climate change in e
Water demand for irrigation x a
Pest and disease occurrence = = x ()
T Southeast Asia region X
ﬁdtt‘:g'rnye.ﬂatsna Coastal areas x E
infrastructure Poputation and assets x x / ! / / ! ! x x x x o]
Industry and mfrastructure x x / ! ! ! ! ! x x x x e‘_
Human Health effects of floods x x x x x x / x x x x L |
s:catz?’it‘y, Health effects of heat x x / x x x x x x x x X @y
g“e’l'goo'?g% Health effects of drought x x x x x x x x x x x x 3_
Water-borne diseases x x x x ! % / x x x x LI o}
Vector-borne diseases x x x x ! x / x x x x x |—v
Livelihcods and poverty x x ! x x x ! x x x x x
Economic valuation x x x x ! ! / ! x x x x
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The Southeast Asia Regional Climate Downscaling (SEACLID) /
CORDEX Southeast Asia Project

« 3 years project { Nov 2013 - Oct 2016) involving 17 institutions
from 13 countries (7 from Southeast Asia — Thailand, Malaysia,
Indonesia, Vietnam, Philippines, Cambodia and Lao PDR; 6 from
outside — UK, Australia, Hong Kong SAR, South Korea, Sweden
& Germany)

* To generate multi-models, multi-scenarios high-resolution
regional climate change projections for Southeast Asia & make
them freely available through ESGF

* Enhancing understanding of science of regional climate change
* Capacity building




»  Observed records showed consistent increases in mean surface temperature across
Southeast Asia but less coherent in rainfall changes

»  Projected increase in future mean temperature but models have low agreement in
future rainfall change; Extreme precipitation is projected to increase

«  Keyrisks in various sectors have been identified. The greater the warming implies
the greater the risks. In most sectors, adaptation could reduce the risk

« Large knowledge gaps on how climate change impact various sectors in Southeast
Asia region
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