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GCOS Essential Climate Variables {:esa

The Essential Climate Variables
Domain Essential Climate Variables

Surface: Air temperature, precipitation, air pressure, surface radiation
budget, wind speed and direction, water vapour.

Atmospheric U -
pper air: Earth radiation budget (induding solar irradiance), upper air
foves Iaric ses a1 ke) temperature (indluding MSU radiances), wind speed and direction,
water vapour, cloud properties.
Composition: Carbon dioxide, methane, ozone, other long-lived greenhouse
gases, aerosol properties.

Surface: Sea surface temperature, sea surface salinity, sea level, sea state,
sea ice, currents, ocean colour (for biological activity), carbon

Oceanic dioxide partial pressure.
Sub-surface:  Temperature, salinity, currents, nutrients, carbon, ocean tracers,
phytoplankton.
River discharge, water use, ground water, lake levels, snow cover, glaciers and ice
Terrestrial caps, permafrost and seasonally-frozen ground, albedo, land cover (including

vegetation type), fraction of absorbed photosynthetically active radiation (fAPAR),
leaf area index (LAI), biomass, fire disturbance, soil moisture.

@ GCOS CE®S

GLOBAL CLIVIATE OBRSERVING SYSTEN Cammittos on
Barih Obhservatinn Aatuilites



= Prediction on all timescales

Met Office >upporting decision making for international development
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Agriculture: Analysis of £)

past weather observations
to manage climate risks;
this informs crop choice
and planting date to
optimise yields and
minimise crop failure nisk.

]
Food security: Monthly to
decadal predictions to warn
national and international
humanitanan response
communities of expected

Disaster Risk Reduction: drought conditions.
Predicting hazardous
weather conditions and
disseminating tailored and
timely wamings to reduce
the impact on vulnerable
communities.

Water Resources:
Applying regional scale
chimate model predictions
to inform climate change
adaptation decisions.

Forecast lead-time
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Sea Level Trend 1993-01/2012-12 (mm/Year)
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“El Baguio de Samary Leyte, 12-13 de Octubre de 1897” by P. Jose Algue, S.J. were published by the
Observatorio de Manila, Dirigido por los Padres de la Compaiiia de Jesus. Foto-tipografia de J. Marty. Manila:
1898. From the Emilia A. Lotilla Book Collection.)
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* October 1897 typhoon
landed very near
Guiuan in Samar,
proceeded to Tanauan,
Palo and Tacloban in
Leyte, struck northern
Cebu and northern
Panay (then the
province of Capiz
which included the
present-day province
of Aklan) and exited
just south of Mindoro
island

Raphael Lotilla in

http://www.rappler.com/move-

ph/issues/disasters/typhoon-
yolanda/44062-leyte-1897-
typhoon

" The Barrier Miner, January 1898

. typhoon-left-7000-dead-in.html

* In http://noypistuff.blogspot.com/2013/11/philippine-



Throwback 1912

15,000 DIE IN
PHlI.IPPINE STORM

That 15,000 persons were probably killed
and wounded Iin a typhoon that swept the
Philippine Isiands last Tuesday was re-
ported yesterday in cable dispatches to
the Bureau of Insular Affairs.

The typhoon swept the Visayas and
is sald to Nave practically a yed
Tacioban, the capital of lL.eyte, to
have wrought enormous Jdamage and
lonotmo‘t&vl:.thec.plwotthe,
province of Capixz. '

Tacloban has =a population of 1..“

Capiz has & population of over z..ou.
mumm«momm;

IX is a most important sugar.
ot I

Washington Herald, November 1912
http://www.westernpacificweather.com/2013/11/19/15300-tacloban-wrecked-by-
typhoon-before-haiyan/
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06/0300Z, warning graphic issued by the US Navy Joint
Typhoon Warning Center.
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http://stormsurge2010.blogspot.com/2013/11/haiyans-
surge-may-have-been-highest-in.html
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http://www.eenews.net/stories/1059990425/print
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http://stormsurge2010.blogspot.com/



http://www.gmanetwork.com/news/story/335673/scitech/science/a-history-of-
storms-1890s-newspaper-reveals-devastating-leyte-typhoon
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http://stormsurge2010.blogspot.com/2013/11/the-
water-was-as-high-as-coconut-tree.html
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% RAINFALL DURING SWWM

» 50-80% of annual rainfall

occurs in June-Sept during
Southwest Monsoon Sedson

(SWM) in most regions in the
west

Water for agriculture,
energy and, domestic use

Changes in raintall
(climatological average or
extremes) will impact
ivelihood, food security
and economic stability

Data: Aphrodite



Tropical Cyclone - ENHANCED SWM




RESULTS: Wind, Rain Pattern Validation
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Controls to Flow Characteristics (Chorley,
1969)

Controls to Flow

Evapotranspiration
Rainfall Amount

Duration “‘ .

Intensity

Infiltration { g

Spatial Distribution

Direction

Antecedent soil
- moisture
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Metro Manila Choke Points, River Elevation Index and Informal Settlements (2010)
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Control experiment (1972)

Land cover change experiment (2009)
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Landsat based land cover scenarios



5-Day Accumulated Rainfall
(17Aug — 22Aug 2013)
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10 new insights from
climate science
Future Earth, 2018

Extreme weather events are now Growing climate impacts show risks of
clearly attributable to climate change critical tipping points

Every half degree matters: Large difference . .

in impacts between 1.5°C and 2°C degrees New understanding of the acceleration

of warming of sea level rise and its future

Managing plants and soil: a prerequisite  Options to remove CO2 from the
for meeting the Paris Agreement atmosphere are limited

Major socio-technical transformations

needed to meet the 1.5°C target Stronger policy measures would

reduce climate risks

Transformation of food systems needed for ,
global health and reduced greenhouse gas Benefits for global health by

emissions addressing climate change



Observed and Projected Temperature
Anomaly in the Philippines
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Figure 2. Time series of projected annualmean temperature anomalies in the Philippines. Anomaly values were taken relative to the 1971—2000 baseline
period. Shadings indicate the inter-model range. For comparison, the observed values from 1951 to 2015 are included (thick black line). The bars correspond
to the 10th, 50th and 90th percentiles; while the whiskers correspond to the minimum and maximum projected temperature anomaly values by the mid=- and

end of the 21st century.
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Figure 6. Projected change in seasonal total rainfall in the Philippines for the mid-21st century (2036—2065) relative to the
baseline period of 1971—2000. The wettest possible change representis the 90th percentile of the projections, 50th
percentile is the median or usual change, and 10th percentile is driest possible change; these were computed from the 12-
member high emission scenario (RCP8.5) RCM ensemble. Dotted areas denote that the change beyond natural variability
(i.e. =1 standard deviation of the baseline period).




Climate Model Simulations

Change in tropical
cyclone frequency

Change in tropical f
cyclone intensity

Figure 8. Projected changes in tropical cyclones affecting the Philippines by the mid-21st century assuming high
emission scenario (RCP8.5). Black arrows indicate significant changes, grey arrows indicate insignificant
changes, and a dash indicates no change. Taken from [5].
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Assessing Risks

Hazard assessment
(characteristic,
behaviour, interaction
with other hazards)

Exposure

(Who and what are
exposed to the specific
CC and/or DRR-related

hazard?)

HOW WILL YOU
REDUCE

EXPOSURE TO THE
HAZARD?

Vulnerability
Assessment

(what is the sensitivity
to the hazard? What is
the susceptibility to the
hazard of the exposed
element? What are the
adaptive and coping
capacities?)
HOW WILL YOU

REDUCE
VULNERABILITY?



Resilience

IPCC, SREX

* The ability of a system and
its component parts to
anticipate, absorb,
accommodate, or recover
from the effects of a
hazardous event in a
timely and efficient
manner, including through
ensuring the preservation,
restoration, or
improvement of its
essential basic structures
and functions.

UNISDR, 2017

* The ability of a system,
community or society
exposed to hazards to
resist, absorb,
accommodate, adapt to,
transform and recover
from the effects of a
hazard in a timely and
efficient manner, including
through the preservation
and restoration of its
essential basic structures
and functions through risk
management.

IPCC, AR5

* The capacity of social,
economic and environmental
systems to cope with a
hazardous event or trend or
disturbance, responding or
reorganizing in ways that
maintain their essential
function, identity and
structure, while also
maintaining the capacity for
adaptation, learning and
transformation. {WGII, Il
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Understanding exposure and
vulnerabilities

actalionce



Multi-dimensional vulner ability
ecompassing physical, social,
economic, enviromental and
institutional features

Vulnerability as a multiple
structure: susceptibility,
coping capacity, exposure,
adaptive capacity

Vulne rability as a dualistic
approach of susceptibility
and coping capacity

Birkmann, 2005




Meeting the challenge
of Climate Change
with Socio-Economic,
Environment, Political
Co-Benefits


https://www.worldbank.org/en/news/feature/2016/11/15/a-new-plan-to-support-action-on-climate-change-in-the-arab-world

Climate Resilient
Development Pathways

e Strengthen SD and efforts to
eradicate poverty; ambitious
mitigation and adaptation

e Equity and social justice are core
elements of the societal and
systems transitions and
transformations required

ps://news.stanford.edu : Q

3/scientists-suggest-appealin

IPCC



https://news.stanford.edu/2016/04/13/scientists-suggest-appealing-human-psychology-create-solutions-climate-change/

Adaptation: synergies and
trade-offs

Synergies from adapting to 1.5°C

e Reducing vulnerability of human and natural systems ->
food, water, disaster risks, health, poverty, inequality,
ecosystem services

e Trade-offs, if interventions poorly designed and
implemented

Intensifying agriculture, expanding urban infrastructure - >
greenhouse gas emissions, water use, social and gender
inequality, undermine health and natural ecosystems

Photo: A woman gathers water from an Ikhttart irrigation system in the
Tighfrt oasis (left). An herb plot planted by women in the Ferkla
region. EMMA BRYCE/YALE E360




Suggested pathways

* Adaptation options that also
mitigate emissions -> synergies
and cost savings

e Increasing investment in physical

and social infrastructure key

enabling condition -> societal
resilience, adaptive capacity

IPCC

-
~

https://ccafs.cgiar.org/blog/climate- 'J‘; _—

change-food-security-and-refugee-

crisis-connecting-dots-avoid- future

tragedy#.XTelo- gszU c = t



https://ccafs.cgiar.org/blog/climate-change-food-security-and-refugee-crisis-connecting-dots-avoid-future-tragedy#.XTe1o-gzbIU

Mitigation: synergies
and trade-offs

e Economies that are highly dependent on
fossil fuels: Mitigation creates risks for
sustainable development --- Diversified
economy and energy sector

e Redistribution policies to protect the poor
and vulnerable can resolve trade-offs for a
range of SDGs

e Investment needs for such
complementary policies are only a small
fraction of the overall mitigation
investments
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https://www.fes-jordan.org/topics/climate-energy/

Mitigation: Enabling
Conditions

» Strengthened multi-level governance and
institutions

e Strengthened policy tools
e Technological innovation

e Changes in lifestyle and behaviour : Net-
effect depends on pace, magnitude,
portfolio, management of mitigation ---
least trade-offs in pathways with low
energy demand, low material
consumption, low-emissions diet

¢ Transfer and mobilisation of finance

IPCC

https://blogs.worldba ﬁ drg /water gar -chan .-
water-solutions-middl ast-and-north-africa
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https://blogs.worldbank.org/water/game-changing-water-solutions-middle-east-and-north-africa

Examining Dimensions of
Resilient Housing
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OV NERSHIP
Personal vision
for rasilience

Strateqic and systems.
thinking for resiliemoy
Problam-solving

and decision-making
for rasiliemoy

CO-ONYMERSHIP
Leads the intemal
siakeholdsrs

towands rasiliency

Leads extemal
stakeholders
towands rasiliency

CO-CREATION
Innovate for resilience

PREPARE
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barangay new man-made transport,
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Fuel, enangy,
gansels, water
and sanitation,
tedcos, food,
healthk
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Addressing dimensions of vulnerability for
resilience in housing: the Case of COPE-Bicol, Tao

Pilipinas
* Whose concept of resilience should prevail? -- participatory design
process amid climate and other-related hazards

* Addressing inequality for decision-making: Restoring the power to
decide and innovate

* The value of social capital: does the house facilitate empowering
social relations --- housing is beyond structure




IFRC: URBAN RESILIENCE

e https://www.climatecentre.org/downloads/modules/training downl
0ads/2e%20IFRC%20Building%20urban%?20resilience-
%20A%20guide%20for%20Red%20Cross%20and%20Red%20Crescent
%20engagement%20and%20contribution.pdf
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