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Reading the signs of climate change —
temperature rise, rainfall variation, sea level rise,

extreme events and anomalies

" |mpacts on sectors and South East Asia region

Adaptation needs and challenges

in emission cuts and impacts
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Readmns - temperature
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Readirlg»r(esigns — precipitation
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" Indonesia: decrease in annual '

rainfall during recent decades in
‘'some areas

Philippines: increase in annual Precipitation in Southeast Asia
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Readin/g/ﬂ{signs — sea level rise

= Sea level has risen at the rate 1.8 mm/year since 1961
“and 3.1 mm/year since 1993.

Global Sea Level Drops 6 mm in 2010

Ll

IPCC estimated sea levels may rise 18cm - 59cm in the .
coming century.

Slope = 3.2 mm/year
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= One study now estimates sea level rise of between

0.8 and 1.5 meters, while another suggests a rise of 2 R

meters in the coming century from outflows of ice | Eisin " |
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enland ice sheet, which could raise sea levels
melted away, is currently losing more than
ear-faster than can be explained by




Readingxﬂéigns — sea level rise
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Sources of Sea Level Rise

Rate of sea level rise (mm per year)

1961-2003 1993-2003
'hermal Expansion 0.42 0.12 1.6 0.5
iers and ice caps 0.50 0.18 0.77 0.22
nd and Ice Sheet 0.05 0.12 0.21 0.07
0.14 041 0.21 0.35
imate contributionsto | 1.1 0.5 2.8 0.7

3.}‘; 0.7




Reading.-tﬁ'e_'signs — extreme events

w

Extreme Key Trends
Events

Heat waves | Increase in hot days and warm nights and decrease in cold days
and nights between 1961 and 1998

Intense Increased occurrence of extreme rains causing flash floods in Viet
rains and Nam; landslides and floods in 1990 and 2004 in the Philippines,
floods and floods in Cambodia in 2000

Droughts normally associated with El Nifio years in Indonesia, Lao
PDR, Myanmar, Philippines, and Viet Nam; droughts in 1997 and

998 causing massive crop failures and water shortages as well as
st fires in various parts of Indonesia, Lao PDR, and Philippines

Typhoons On average, 20 cyclones cross the Philippine area of responsibility
with about eight or nine making landfall each year; an average
increase of 4.2 in the frequency of cyclones entering the Philippine
area of responsibility during the period 1990—2003




Readin_g,rt'h"g;igns — future storyline
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Readmns — projection of temperature
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Readi MSigns — projection of temperature

» Indonesia: increase 2.12C and 3.42Cby 2100 ---------- I
under the B2 and A2 scenarios, respectively.

PhiIippines: increase of 1.2-3.92C by 2080,  __________
using all the IPCC emission scenarios.

= Singapore: similar to the projected global mean
temperature rise of 2.52C with arangeof 1.7- ~ =~~~ S et
4.4°C, )




Reading.the signs — projection of anomalies

Number of hot days (>30°C)
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Reading,kh’e/signs - global average surface warming and

sea level rise '

Thermal Temperature Change Sea Level Rise
| Expansion (°C at 2090-2099 relative to (m at 2090-2099 relative to

1980-1999) 1980-1999)

Case Best estimate | Likely range | Model-based range excluding

future rapid dynamical
changes in ice flow

B1 Scenario 1.8 1.1-2.9 0.18-0.38

A1T Scenario 2.4 1.4-3.8 0.20-0.45

B2 Scenario 2.4 1.4-3.8 0.20-0.43

A1B Scenario 2.8 1.7-4.4 0.21-0.48

A2 Scenario 3.4 2.0-54 0.23-0.51

A1FI Scenario 4.0 24-6.4 0.26-0.59
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high latitude
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" Impacts by sector (IPCC WGII TS 2007)

Increased water availability in moist tropics and high |atitudes .
Decreasing water availabllity and increasing drought in mid-latitudas and sami-arid low latitudas o
WATER
Additional people
0.4 to 1.7 billion - 1.0to 2.0billion 1.1 to 3.2 billion with increaned sl
water stress
Increasing amphibian About 20 to 30% species at inc- Ma ki
extinction reasingly high risk of extinction jor axtinctions araind e o
ECOSYSTEMS Increased coral bleaching Most corals bleached Widespread coral mortality

Increasing species range shifts and wildfire risk Iﬁg%ﬂﬂal Bicephiers S Iowari S DA £ ff.;‘{f:'f :!n::m}-atams affected

Low latitudes

Crop Decreases for some cereals .~ All cereals decrease -

FOOD productivity . : )
Increases for some cereals A Decreases in some regions

Mid to high latitudes

Increased damage from floods and storms ;5’-

COAST About 30% loss - =l
of coastal wetlands
Additi I le at ri of :
oo heople SLTSK ST 1to3 million > 2 to 15 million =l
Increasing burden from malnutrition, diarrhoeal, cardio-respiratory and infectious diseases :::F:—
HEALTH Increased morbidity and mortality from heatwaves, floods and droughts ==
Changed distribution of some disease vectors 'r:':"b:- Substantial burden on health services r'::?‘-ﬁa"
Local retreat of ice in Long term commitment to several Leading to reconfiguration
Greenland and West _ metres of sea-level rise due to ice of coastlines world wide and
SINGULAR Antarctic sheet loss inundation of low-lying areas
EVENTS

Ecosystem changes due to weakening of the meridional everturning cireul:

0 1 2 3 4

Global mean annual temierature nhﬂnie relative to 1980-1999 i“ci



More
than 5°C

in Part V).

Table 3.1 Highlights of possible climate impacts discussed in this chapter
Temp Water Food Health Land Environment Abrupt and Large-
rise (°C) Scale Impacts
1°C Small glaciers in the Modest increases in At least 300,000 Permafrost thawing At least 10% of land Atlantic
Andes disappear cereal yields in people each year damages buildings species facing Thermohaline
completely, temperate regions die from climate- and roads in parts of extinction Circulation starts to
threateming water related diseases Canada and Russia {according to one weaken
supplies for 50 (predominantly estimate)
million people diarrhoea, malaria, .
o 80% bleaching of
and malnutrition) e
Reduction in winter including Great
mortahty in higher Barner Reef
latitudes (NMorthern
Europe, USA)
2°C Potentially 20 - 30% Sharp declines in 40 — 60 million more Up to 10 million Potential for
decrease in water crop yield in tropical people exposed to more people Greenland ice sheet
availability In some regions (5 - 10% N malaria in Afrnca affected by coastal to begin melting
vulnerable regions, Africa) flooding each year irreversibly,
e.a. Southern Africa accelerating sea
and Mediterranean lewvel rise and
committing world to
an eventual 7 m sea
level rise
o e o Rising risk of abrupt
3°C In Southern Europe, 150 - 550 additional 1 — 3 million more 1T — 170 million mors changes to
serious droughts millions at risk of people die from people affected by atmospheric
occur once every 10 hunger (if carbon malnutrition (if coastal flooding circulations, e.g. the
years fertiisation weak) carbon fertilisation each year monsoon
1 - 4 billion more Agricultural yields in | “V&2) Rising risk of
people suffer water higher latitudes collapse of West
shortages, while 1 — likely to peak Antarctic lce Sheet
5 billion gain water,
which may increase Rising risk of
flood risk collapse of Atlantic
Thermohaline

Circulation

The latest science suggests that the Earth’'s average temperature will rnise by even more than 5 or 6°C if emmissions continue to grow and
positive feedbacks amplify the warmming effect of greenhouse gases (e g release of carbon dioxide from soils or methane from permafrost).
This level of global temperature nse would be equivalent to the amount of warming that occurred between the last age and today — and is
likely to lead to major disruption and large-scale movement of population. Such “socially contingent” effects could be catastrophic, but are
currently very hard to capture with current models as temperatures would be so far outside human expenence.

MNote: This table shows ilustrative impacits at different degrees of warming. Some of the uncertainty is captured in the ranges shown, but there will be
additional uncertainties about the exact size of impacts (more detail in Box 3.2). Temperatures represent increases relative to pre-industrial levels. At
each temperature, the impacts are expressed for a 1°C band around the central temperature, e.g. 1°C represents the range 0.5 — 1.5°C etc. Numbers of
people affected at different temperatures asswme popwation and GDP scenarios for the 2080s from the Intergovernmental Panel on Climate Change
(IPCC). Figures generally asswume adaptation at the level of an individual or firrm, but not economy-wide adaptations due to policy intervention (covered




Readin e future signs — impacts

r
Forest production in North Asia is likely to benefit from The Lena delta has been retreating at an Net primary productivity of grassland in colder regions of Asia is projected to
carbon fertilization. But the combined effects of dimate annual rate of 3.6-4.5 m due to thermo- decline and shift nothward due to cimate change. The limited herbaceous
change, extreme weather events and human activities are erosion processes which are likely to be production, heat stress from higher temperature and poor water intake due to
likely to increase the forest fire frequency. [10.4.4.1) influenced by projected rise in temperature. declining rainfall could lead to reduced milk yields and increased incidence of
[10.6.1) diseases in animals. [10.4.1.3]

Cereal yields could decrease

up to 30% by 2050 even in
South Asia. In West Asia,
climate change is likely to
cause severe water stress in

In East Asia, for 1°C rise in surface air temperaturz
expected by 2020s, water demand for agricultural
imigation would increase by 6 - 10% or more.

ke
1,000

2,000

21st century. [10.4.1.1)

Rice yield is projected to decrease up to 40% in

irmgated lowland areas of central and southern
Japan under doubled atmespheric CO,. [10.4.1.1)

The gross per capita water

availability in India will decline
from ~1820 m3fyr in 2001 to
as low as =1140m3/yrin 2050.

[10.4.2.3]

The projected relative sea level rise, including that due to thermal

expansion, tectenic movement, ground subsidence and the trends of
fising river water level are 70-90, 50-70 and 40-60 cm in the Huanghe,
Changjiang and in the Zhujiang Deltas respectively by the year 2050.

Increase in coastal water [10.4.3.]

temperatures would exacerbate

the abundance and / or toxicity of
cholera in South Asia. [10.4.5] Increases in endemic morbidity and mortality

due to diarhoeal disease primarily associated
with floods and droughts are expected in East,

South and South-East Asia. [10.2.4.6]

Tibetan Plateau glaciers of 4 km in length are projected to
disappear with 3°C temperature rise and no change in

precipitation. If cumrent wamning rates are maintained, glaciers

located over Tibetan Plateau are likely to shrink at very rapid Witha 1 m rise in sea level, 2,500 km?® of mangroves in Asia are likely to be lost Around 30% of Asia's coral reafs

rates from 500,000 km? in 1995 to 100,000 km?2 by the 2030s. Bangladesh would be worst affected by the sea level rise in terms of loss of land are likely to be lost in the next 30

[10.4.43,10.6.2) Approximately 1,000 km? of cultivated land and sea product culturing area is years due to multiple stresses
likely to become salt marsh, and 5,000 km 2 of Red River delta, and 15,000 - and climate change. [10.4.3.2)
20,000 km? of Mekong River defta are projected to be flooded. [10.4.3.2]

Figure 10.4. Hotspots of key future climate impacts and vulnerabilities in Asia.




Observec

Increasing temperature

Variability in precipitation
(including EI Nifio Southern
Oscillation)

Sea level rise

— Increased evapotranspiration in rivers, dams, and other water reservoirs leading
to decreased water availability for human consumption, agricultural irrigation, and
hydropower generation

— Decreased river flows and water level in many dams and water reservoirs,
particularly during EI Nifio years, leading to decreased water availability; increased
populations under water stress

— Increased stream flow particularly during La Nina years leading 10 increased water
availability in some parts of the region

— Increased runoff, soil erosion, and flooding, which affected the quality of surface
water and groundwater

— Advancing saltwater intrusion into aquifer and groundwater resources leading to
decreased freshwater availability

U M ite to combat {: i“ W E Ii“}lT E ﬁ E’i ﬁﬁm G {”‘



Observec

Increasing temperature — Decreased crop yields due to heat stress
— Increased livestock deaths due to heat stress
— Increased outbreak of insect pests and diseases
Variability in precipitation — Increased frequency of drought, floods, and tropical cyclones (associated with strong
(including EI Nifio Southern winds), causing damage to crops
Oscillation) — Change in precipitation pattern affected current cropping pattern; crop growing
season and sowing period changed
— Increased runoff and soil erosion caused decline in soil fertility and consequently
crop yields
Sea level rise — Loss of arable lands due to advancing sea level
— Salinization of irrigation water affected crop growth and yield

'UNite to combatE;L!Mi}iTE EH?&NE&



Observec

Increasing
temperature
and variability in
precipitation

Sea level rise

Significant increase

In dengue casesin La
Nifia years; illness and
deaths due to heat
stress

Spread of water-borne
Infectious diseases

U M ite to combat {: i“ W E Ii“}lT E ﬁ E’i ﬁﬁm G {”‘

Increased
dengue
outbreak;
iliness and
deaths due to
heat stress
Spread of
water-borne
Infectious
diseases

Increasing cases
of dengue;
spreading

to areas not
previously found

Impacts of
dengue fever
significant
and
increasing

Spread of
water-borne
infectious
diseases

Increased
number of
dengue cases

Spread of water-
horne infectious
diseases




(&) Mumber of Floods/Swrms (b} Estimated Cost of Damages from Floods/Swonms
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Adaptation options

= \Water resources: scale up water conservation and manaﬂt,
integrated water management, flood early warning system, irrigation

improvement, etc;

. AgricuItUre: better climate information, research and development on
heat-resistant crop varieties, early warning systems, and efficient
irrigation systems; and explore innovative risk-sharing instruments;

" Forestry: Enhance early warning systems and awareness-raising
programs to prepare for more frequent forest fires;

" Coastal and marine resources: integrated coastal zone management
plans, including mangrove conservation and planting;

= Health: early warning systems for disease outbreaks, health
surveillance, awareness-raising campaigns, and infectious disease
control programs;

" |[nfrastructure: introduce “climate proofing” in transport-related
investments and infrastructure - starting with public buildings.

r
'
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Challenges for adaptation

w

= |nsufficient information and knowledge on the impacts of climate change and
responses of natural systems to climate change;

" Limited studies on the interconnections between adaptation and mitigation
options, costs and benefits of adaptation, and trade-offs between various
courses of actions;

" The absence of information on adaptation costs and benefits makes it difficult
to undertake the best adaptation option;

"= The above limiting factors are most constraining in developing countries where
systems for monitoring and research on climate and responses of natural and
human systems to climate are usually lacking;

= More relevant information will be needed for action
= crop yield benefits linked to changes in planting dates for various regions

= cost of coastal protection investment in Vietnam and Cambodia

i
-
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Impacts

50% emissions cut
by 2080
impacts in 2100
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80% emissions cut
by 2050
impacts in 2100
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Impacts un
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P Opportunities

w

e Politically high in the agenda and recognition of implication on
development — allow engagement of policy and decision makers;

e New institutional setup to coordinate climate change — mandate,
policy and strategy are key

Provisions for finance, technology, and capacity building —
ing window under UNFCCC (existing and new), technology
ism, capacity building

IS in progress and integrating climate change will
evelopment — integration of multi-sector
rtunities




Multiple sector and issues: responses inter-linkage
o Y

e Ecosystem based ad l,
mountain, dry land, riv
e Reduction of emission from
e, — —————————— - deforestation and forest degradation;
I e Management of marine ecosystem
I

(blue carbon)

; Environmental Sustainability
; sustaining the provision of ecosystem services
(provision of food water, fuel, climate regulation) e Multi-hazard and risk mapping;
1 e — — — - — — — — e Local level capacity building for
: : disaster preparedness and
| | environmental management
| I
| I
1 I ¢ Improvement of systematic
' ' observation and monitoring;
e Improve local level plan, design and
implementation;
¢ |nformation and communication;
| * Integrated coastal zone management;
A e Integrated watershed management;
¢ Conservation, protection and
management of ecosystems and
! . ] . services.
\ Climate Change Disaster Risk Reduction
(temperature rise; variation : (natural e.g. flood, drought, :
in rainfall and precipitation; I cyclone and storm surges, * ImprofESarie
changes in sea level; : earthquake etc; man-made e.g. system.ls; :
salinitylintrusion) | oil spillage, nuclear etc.) * Improvement of modeling and

------------------------ forecasting of short-term and long-
term phenomenon;

evelopment of drought, flood,
salinity resilient crop variety




}_f""/AJct Now — delay will increase cost

w

e Science is clear that a certain degree of adverse impacts can not
be avoided even with stringent mitigation measures;

e Many beneficial measures to enhance resilience to cope with
climate variability and weather extremes are already exist and
‘much can be learned from experiences and knowledge;

ration of adaptation measures into development will help
ressing climate change and development




For more information:
ozaharul Alam -
te Change Coordinator

pnment Programme (UNEP) &
Email: mozaharul.alam@unep.org |
Web: www.unep.org/climatechange
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