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Why information is needed to prepare for
climate change
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Center for International Earth Science
Information Network (CIESIN)

Unit of The Earth Institute focusing on data
development, management, distribution, and
human dimensions research
Runs the NASA-funded Socioeconomic Data
and Applications Center (SEDAC)
Under SEDAC:

IPCC Data Distribution Center for SE data

AIACC Data Methods and Synthesis Activity

Provide global spatial data on population, urban areas,
poverty, “human footprint”

Provide national level sustainability indicators and
estimates of pop and land area by climate class
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Carbon emissions reduction
requirements: A thought experiment

Calculated the per capita gasoline allowance
each person would have assuming:

Globally equitable fossil fuel consumption

A national allowance based on each country’s
share of 1990 global population distribution

An 80% reduction on current emissions in order
to avoid potentially dangerous climate change*

* According to the UNFCCC (2006),

“Emission reductions on the order of 60-80

per cent of 1990-level emissions would be

necessary to stabilize concentrations of 4
carbon dioxide in the atmosphere.” I




Table 1. Per Capita and Totsl Carbon Emission Allowances for the 25 Largest Countries (sarted by 2004 population)
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Socioeconomic data for impacts,
vulnerability and adaptation
assessement

The view from 35,000 feet
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Spatial data are needed for V&A
assessments

Exposure to Hazard x Vulnerability
Coping Capacity

Risk =

Climate change impacts are spatially
differentiated

Vulnerabilities are spatially differentiated
Adaptive/coping capacities are spatially
differentiated
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Hazard distribution

Source: Dilley, M., R.S Chen, U. Deichmann, A. Lemner-
Lam and M. Arnold (2005), Natural Disaster Hotspots: @ m 8
A Global Risk Analysis, World Bank, Washington DC. e




Exposure to hazards

Global Cities in Relation to Current Climate Related Hazards

Hazard risk represents a cumulative score based on risk of cyclones, flooding, landslides and drought.
Source: de Sherbinin et al. (2007). The vulnerability of global cities to climate hazards. Environment &
Urbanization. 19(1): 39-64.

Knowing where people are...

in relation to future climate hazards: (a)
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prolonged drying, drought, and floods
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Source: Adamo and de Sherbinin based on

Nohara et al.(2006) and CIESIN (2005) €2/ (s %' "

(b) sea level rise of 10 meters

Source: Balk, D., G. McGranahan, and B. Anderson. 2006.
Population and Land Area in Distribution in Urban Coastal S Th h Institut

Zones A Systematic Assessment. Earth System Science @ FEALiY FrERiTY m ' 2
Partnership Open Science Meeting, Nov 2006, Beijing. e




Varying levels of sea level rise can be
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Source: Dasgupta et al. (2007). “The Impact of S F
Sea Level Rise on Developing Countries: A & _,," £ & P
Comparative Analysis” World Bank Working ’ o
Paper No. 4136 « &

New Orleans Demographics
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Exposure vs. Vulnerability
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Poverty as a proxy for vulnerability

Poverty refers to lack of physical requirements,
assets and income; while vulnerability focuses
on the exposure to shocks, stress and risks, and
on the lack of means to face the damage or loss.

Poverty is a static concept, while vulnerability is
more dynamic, multi-dimensional, and a better
concept for measuring change.

Poverty contributes to vulnerability through three
mechanisms: (a) the narrowing of coping and
resistance strategies, (b) the loss of
diversification and the restriction of entitlements,

and (c) the lack of empowerment.




Difficult to measure vulnerability at
global/regional level

Very place-specific and multi-dimensional
Internal or intrinsic vulnerability a function of:

Socioconomic status

Household characteristics

Gender and age

Social networks

Historic inequalities

Institutional inequalities

Building codes

National or local preparedness (e.g. early warning

systems)
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National Poverty Rate
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T percentage of the population
B ~:-m:  having per capita consumption
=g of less than $1.08 a day

The World

Meassres of Powerty
Infant tality Rates [IMR] wi-me

Compared with the non-poor, poor people
are more likely to be found in drought-
prone areas with shorter growing seasons

Non-poor




Undenweight children by subnational region, 1862-2002

Malaria Transmission index

Average Malaria Transmission Index
- ]

ahun_feal_africa

Relative risk of a vector-borne emerging
infectious disease outbreak
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Source: de Sherbinin. (2005) “Covariates of B Source: Jones et al. 2008. Global Trends in B
Malnutrition in Africa,” 2005 Open Meeting @ ' o EIDs. Nature, Vol. 451, 21 Feb 2008 @ ' =
Census VS. Survey Adaptive capacity
PROS PROS . . .
Rosults can be Relatively lower A function of national income
representative for costs A function of human and social capital
small geographic Annual / every few . .
areas years A function of past infrastructure
Can cover larger development
number or more ;
focused set of A function of good governance
CONS issues And many other issues...
Costly to implement CONS
Decennial Representative only
Limited number of for larger
questions geographic areas
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Water storage capacity an important
indicator of drought resilience: Global

Map of Irrigated Areas

Source: Siebert et al. 2007
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Road networks

Spatial data on adaptive/coping
capacities exist for the following

Gridded income data (Nordhaus, Sutton)
Water holding capacity of dams (UNH WSAG)

Governance indicators at the national level
(World Bank, Transparency Int'l, POLITY proj.)

Conflict areas (PRIO, CIESIN)
Refugee camps (UNHCR)

Health infrastructure (WHO)

Age structure (CIESIN forthcoming)
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Other groups doing V&A assessment and
data development at global/regional level

World Resources Institute (WRI)
Stockholm Environment Institute (SEI)

Netherlands Environmental Assessment
Agency (MNP)

Potsdam Institute for Climate Impact
Research (PIK)

Center for Sustainability and the Global
Environment (SAGE), U. of Wisconsin
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Conclusions

Climate change of greater than 2° C is
likely to happen: forewarned is fore armed

Since impacts, vulnerability, and adaptive
capacity are spatially differentiated, spatial
data are vital

There is an increasing amount of spatially
disaggregated data on hazard exposure,
aspects of vulnerability, and coping
capacity
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Thank you!

CIESIN: www.ciesin.columbia.edu
SEDAC: sedac.ciesin.columbia.edu
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