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Annual Temperature Change

Map of observed annual 

average temperature change 

from 1901–2012, derived 

from a linear trend.
Source:  (IPCC AR5 –WGI SPM, 2013) 

Figures SPM.1 and 2.21

°C over period



Annual Precipitation Change

Map of observed annual 

precipitation change 

from 1951–2010, 

derived from a linear 

trend. 
Source:  (IPCC AR5 –WGI SPM, 

2013) Figures SPM.2 and 2.29

(mm/year per decade)



Why assess risks from climate change?

• Growth in the concentration of greenhouse 

gases in the atmosphere is changing global 

climate. 

• Even if deep cuts in greenhouse gas emissions 

occur, further change to climate and 

biophysical environment is inevitable. 

• Climate change will increase the magnitude of 

risks.



Figure SPM.5  -IPCC AR5, 2013



Multiple observed indicators of a changing global climate

(a) Northern Hemisphere spring snow cover
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Potential Impacts in Key Sectors 

(ADB,2009;Stern,2007)



IPCC-SREX  2012

Risk

Exposure and vulnerability are key determinants of disaster risk and of impacts when 

risk is realized.



Definition of terms
• Risk is the likelihood of physically defined hazards 

interacting with exposed systems – taking into 
consideration the properties of the systems, such as their 
sensitivity or social vulnerability.  

• (Climate) Disaster risk - the likelihood of severe 
alterations in the normal functioning of a community or
society due to (weather or climate) hazard events
interacting with vulnerable social conditions

• Hazard – is a dangerous phenomenon, substance, human 
activity or condition that may cause loss of life, injury or 
other health impacts, property damage, loss of livelihoods 
and services, social and economic disruption, or 
environmental damage. 

• Vulnerability - the predisposition of a person or  a system
or group to be adversely affected

• Exposure  - refers to the inventory of elements in an area in 
which hazard events may occur 



Risk Assessment

• A methodology to determine the 
nature and extent of risk by
analyzing potential threats and 
evaluating existing conditions of 
vulnerability that could pose a 
potential threat to property, 
livelihoods and the environment 
on which they depend.

• Risks prioritization could be the 
basis for decision-making and 
planning

•



Weather and climate-related hazards

Hail&Lightning

Avalanches

Flash floods

Tornadoes

Wildland fires

& haze

Hot or cold spells

Heavy precipitations

(rain or snow)

Droughts

Storm surges

Storm (winds)

Floods

Mud & landslides

Ice Storms

Tropical cyclones

Dust storms

Sea level rise
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Source: WMO

define and describe hazard, including its 

physical characteristics, magnitude and 

severity, probability and frequency, 



•Unplanned urbanization/ 

development

•Land use change

•Lack of access to/ 

understanding  of 

information

•Poverty incidence

•High population density

•Governance

•Changing hazards

•Changing vulnerability

•Changing exposure

Vulnerability

Climate 

change

•High population density

•Land cover change

•Hazard prone areas



Super Typhoon haiyan/yolanda 8 Nov 2013

http://scienceblogs.com/gregladen/files/2013/11/Screen-Shot-2013-11-09-at-

5.40.33-PM.png

Pounded the island of Leyte 

on November 8, 2013 with 

winds near 315 kilometers per 

hour and a tremendous storm 

surge as much as 7.5 meters 

high

THE  HAZARD

Economic Impact:Estimated at 

$14 Billion

Lives lost: at least 6,



The impacts
• 16 million People Affected by Typhoon Yolanda/Haiyan in the Philippines

— Government of the Philippines (GPH) National Disaster Risk Reduction 
and Management Council (NDRRMC) – April 17, 2014

• 6,300 Deaths Associated with Typhoon Yolanda/Haiyan in the Philippines
— NDRRMC – April 17, 2014

• 4.1 million People Displaced by Typhoon Yolanda/Haiyan in the Philippines
— NDRRMC – April 17, 2014

• 1.1 million Houses Damaged or Destroyed by Typhoon Yolanda/Haiyan in 
the Philippines
— NDRRMC – April 17, 2014

[http://iipdigital.usembassy.gov/st/english/texttrans/2013/11/ 
20131112286248.html#axzz3n1HjHD1l]

• $216.6 million: Economic cost of damage to infrastructure and agriculture 

[http://www.csmonitor.com/World/Global-News/2013/1115/By-the-
numbers-Typhoon-Haiyan-s-human-toll-property-damage-and-aid-pledges]



NUMBER WORLDWIDE
Typical Areas of Formation and Worldwide

EXPOSURE



Philippines Historical tropical cyclone tracks (1948 – 2005)

EXPOSURE



Sea Surface Temperature



http://www.bbc.co.uk/news/science-environment-19702450

Annual average sea level rise

(1993-2010)



Sea temperature at 100 m from 

surface



Land cover/land use change

ASTER instrument aboard NASA’s Terra satellite image of the island of Leyte, Philippine

Image Credit: NASA/USGS EROS/Ken Duda

https://www.nasa.gov/content/goddard/haiyan-northwestern-pacific-ocean/#.Vf9pC9-qqko

April 3, 2004. Nov. 15, 2013

Note: In Tacloban, Leyte, much of the city sits less than 5 meters above sea level. 



Manila Observatory, 2013: Typhoon Haiyan Brief Technical Report (7 November, 2013) 



Manila Observatory, 2013: Typhoon Haiyan Brief Technical Report (7 November, 2013) 



Increasing exposure of people and assets has been a 

major cause in disaster losses

Photo: http://newsinfo.inquirer.net/650914/disaster-risk-

reduction-is-everybodys-business

In Cainta, Rizal 

along Ortigas Ext. 

during Tropical 

Storm 

Ondoy/Ketsana

Isla de Oro before and 

after Typhoon Sendong

Photo:  Yeb Saño



IPCC AR5: By the late 21st century…

Phenomenon Likelihood

Fewer cold day 

and nights 

virtually certain

More frequent 

hot days and 

nights 

virtually certain

Frequent warm 

spells 

very likely

Heavy rainfall 

events more 

frequent, 

intense 

very likely

Increase in 

intense tropical 

cyclone activity 

more likely than 

not

IN A 

GLOBALLY 

WARMER 

WORLD ….



2oC 3.7oC 4.8oC
FLOODING

http://www.wri.org/ipcc-infographics



2oC 3.7oC 4.8oC
ECOSYSTEM

http://www.wri.org/ipcc-infographics



Nature and Severity of 

Hazards

•Improved forecasting 

and early warning

•GHG mitigation

Risk Reduction Options

Reduce Exposure

•Relocation

•Retreat

•Accommodate

•Protect

Resilient 

Development 

pathways

Vulnerability turn 

into Capacity 

- coping

- adaptive



Adaptation and Disaster Risk 
Management in a Changing Climate



Definition of terms

• Adaptation: refers to the ability of a system to adjust to 
climate change in order to reduce its vulnerability, and 
enhance the resilience to observed and anticipated impacts 
of climate change.

• Mitigation: refers to any strategy or action taken to 
remove the GHGs released into the atmosphere, or to 
reduce their amount.

• Disaster risk management -systematic process of 
implementing strategies, policies and improved coping 
capacities in order to lessen the adverse impacts of hazards 
and the possibility of disaster.



Climate Change Actions: we have to 

change how we live (1)

We need to do mitigation measures to

reduce greenhouse gas emissions at their

source or enhance their removal from the

atmosphere. – These could include using

renewable energy and planting more

trees.

Mitigation - “Avoiding the unmanageable”

32



We must adjust to the changing climate to 

reduce the negative effects of climate change or 

exploit the positive ones. Adaptation measures 

may include technological, behavioral, 

managerial or policy measures.

Adaptation – Manage the unavoidable”

Climate Change Actions: we have to 
change how we live (2)

Climate Change Actions: we have to 
change how we live (2)

33



Sector

Agriculture

Tourism

Fisheries

Water

Infrastructure

Health

Impact

Varying productivity due 

to floods and drought

Less demand – warmer 

world

Supply less - warmer 

ocean rising sea levels

Variable supply - less 

rainfall

Damage to coastal 

infrastructure - storm 

surge

More dengue - warmer 

temps

Adaptation 

Option

Smart agriculture

Diversified 

tourism

Diversification of 

livelihood

Efficient usage

Harvesting

Vulnerability 

mapping/ Zoning

Epidemic alert 

systems

Examples of Adaptation

34



Climate-resilient pathways

….are 
development 
trajectories that
combine
adaptation and
mitigation to
realize the goal
of sustainable 
development.Source: 

http://www.itu.int/en/action/climate/Documents

/resilient%20patways.png



Transformation of 

Social Processes

Climate resilient pathways

Ultimate 

aim is 

Sustainable 

Development

Transformational 

adaptations



(a) Our world

Multiple stressors
including

climate change

(d) Decision points
Biophysical stressors

Resilience spaceSocial 

stressors

(f) PATHWAYSTHATLOWER
RESILIENCE

(b) Opportunity space

(e) CLIMATE-RESILIENT
PATHWAYS

(c) Possible futures

Highresilience - Low risk

-Lowresilience Highrisk

Chapter 20, IPCC-AR5- WG2



In conclusion…….
• Climate has change
• Climate will continue to change
• We need to change the way we do things
• In order to promote sustainable development

within the context of climate change, climate-
resilient pathways may involve significant 
transformations. 

• Strategies and actions can be pursued now
that will move toward climate-resilient 
pathways while at the same time helping to
improve livelihoods, social and economic well-
being, and responsible environmental 
management 



THANK  YOU !
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NASA _ 2014 Continues Long-Term Global Warming


