GAIA: Climate, Climate Change, & Public Health Workshop

April 12‐14, 2011

CLIMATE, CLIMATE CHANGE, & PUBLIC HEALTH WORKSHOP
APRIL 12‐14, 2011
Johns Hopkins University, Mt. Washington Conference Center

Workshop Session Summaries

1.

Table of Contents

2.

Executive Summary

23

3.

At-A-Glance, GAIA Session Summaries

34

4.

Heat Stress and Air Quality, Dr. Cindy Parker and Dr. Anand Gnanadesikan
4.1.
Data Gaps & Actionable Information

78
78

5.

Water Supplies and Food Security, Dr. Roni Neff
5.1.
Data Gaps and Actionable Items
5.2.
Response Strategies

11
11
12

6.

Infectious Disease and Water Quality, Dr. Kellogg Schwab

14

7.

Managing and Evaluating Risk, Glen Fountain & Katherine Silverthorne

17

8.

Sea Level Rise and Extreme Weather, Dr. Tony Dalrymple

19

9.

Complex Systems Modeling Applications, Dr. Ben Hobbs

21

10.

Using Climate Forecasting, Dr. Lawrence Buja

23

11.

Disruptions to Global Transportation Systems, Dr. Cindy Parker

25

12.

Disaster Preparation & Response, Dr. Dan Barnett

27

13.

Pumping and Treating Water, Dr. Luke MacDonald

29

14.

Food Production, Dr. Roni Neff

32

15.

Interdisciplinary Collaborations, Nathan Bos

35

GAIA: Climate, Climate Change, & Public Health Workshop

2.

April 12‐14, 2011

Executive Summary

Global Assimilation of Information for Action (GAIA) is a new initiative at The Johns Hopkins University connecting
decision-makers with the research community. GAIA's focus is on climate disruption and its effects on society. The key
to the GAIA approach is building connections through a series of topical cyber-enabled workshops. These workshops
feature a structure that brings together people from a wide range of disciplines to exchange ideas and information, to
assess and prioritize needs, and to develop approaches to addressing those needs.
The first GAIA workshop, Climate, Climate Change, and Public Health, was held April 12–14, 2011, in Baltimore, MD
at the Mt. Washington Conference Center. Attendance consisted of a diverse group of academics, health practitioners,
journalists, policy makers, and students. The workshop featured both small, cyber-enabled working group discussions
moderated by subject matter experts and invited speakers that provided broad overviews of climate change subjects.
The GAIA event was structured as an investigation of several related themes, with the working groups developing their
top issues as point papers. These point papers can be used for further action and to generate collaboration. This
document summarizes discussions held during the working groups and gathers the key ideas in order to develop more
detailed point papers at a later date.
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At-A-Glance, GAIA Session Summaries
Session Topic

Moderator

Heat Stress & Air Quality

Cindy Parker1

GAIA attendees were asked to vote on what they felt to be the top priorities based on the:

The sampled GAIA attendees in the Heat Stress and Air Quality plenary session were asked to vote on what they
felt to be the top priorities as to what information/data needs to be made more accessible, or where should efforts
be expended to make data/information more accessible. In terms of the (a) “likelihood” of climate change and its
impact, the predominant concern was enhancing the knowledge of cumulative impacts of climate change. For (b)
what the “consequences” are in terms of addressing (or not addressing) data gaps and providing actionable
information for decision making, the top concern was emphasizing the economic costs of climate change. Relative
to (c) the impact on public health and (d) the potential to address gaps in data or knowledge, voters again felt that
the cumulative impacts of climate change should be better emphasized/understood. (e) Based on feasibility
(including logistical and cost feasibility, availability of tools, researcher capacity, etc.), voters felt that integration
of data and models is critical. Relative to (f) concepts of justices, equity, and health disparities, data relative to the
cumulative impacts of climate change was again deemed critical.
Colors of the plots represent economic costs (blue), translation of science (red), cumulative impacts (green),
integration of data & models (purple), heat & air pollution (cyan), data sharing (orange), and model sharing (light
blue).
Sea Level Rise & Extreme Weather

Tony Dalrymple2

Sea levels have been rising for over the 6000 years since the last ice age. Current worldwide sea level rise
estimates are 1.8 mm/year, with local sea level rise varying according to factors such as local glacial isostatic
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adjustments and other land movements. Warming of the atmosphere and the oceans creates drivers for increasing
the rate of sea level rise. Melting of glaciers and ice sheets leads to a eustatic rise of sea level, while the warming
of the ocean water results in its expansion, leading to sea level rise. The Intergovernmental Panel on Climate
Change (IPCC), a worldwide collection of climate scientists, in 2007 has provided a range of sea level predictions
for the next 100 years that exceed the current trend. Atmospheric and ocean warming is presumed to lead to
increases in storminess and larger wave heights. Increased storms (magnitude and frequency), with associated
larger waves and water levels, would result in larger coastal disasters, exacerbated by increasing coastal
populations. Data gaps include behavior of large ice sheets and climate effects on meteorology.
Kellogg Scwabb1

Infectious Disease & Water Quality

Groups determined and prioritized three types of problems relative to infectious disease & water quality and
discussed solutions, identified wedges, and potential targeted funding sources, for example:
Priorities

Wedges

Sanitation

Send report on unsafe water locally via technologies

Gray Water

Collect gray water and reuse it after treatment

Water treatment

Educate young leaders through ambassador program

Funding

Intergovernmental agencies and public health awareness
NGO’s

Food & Water Security

Roni Neff3

When asked to choose & rank the top 10 priorities regarding water supplies & food security from a list of 30
choices, GAIA participants chose (in ranked order):
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

Increased availability of infrastructure/info systems
Develop a database of water characteristics by region
Understand/inform relative to health implications for policy makers
Determine land characteristics of crops/water
Examine options for adapting to changing rainfall
Examine food loss & supply chain
Determine a cost analysis for policy makers
Examine indigenous knowledge
Enhance communication to policy makers
Determine long-term versus short-term solutions relative to supply & demand

A framework for decision-making and adaptation was discussed.
Using Climate Forecasting

Lawrence Buja4

In order to make the maxiumum use of the country’s huge investment inclimate research & data products, the
scientific community must develop (user) friendlier products & translate science to the broader community for
immediate application.
For the healthcare community, air quality information as it relates to respiratory diseases is an immediate need.
Broadly, climate products provided at a variety of local (& regional) scales are critical.
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Two conceptual point papers were developed:
(1) Communicating Interdisciplinary Analyses of Climate Impacts
(2) Information Tools for Climate & Health
Managing & Evaluating Risk

Glen Fountain5

It is critical to define risk management & understand how it can be a useful tool in assessing climate change
adaptation & mitigation strategies. Steps for communicating to decision makers about vulnerabilities and risks
were discussed, including the suggestion that scientists & health/professionals should be trained on how to
communicate in politically understandable terms.
Interdisciplinary Collaborations

Nathan Bos5

In terms of public health, there is a critical need to make medical literature as inter-disciplinary as possible, such as
extensive journal cross-listings. Consequentially, issues that arise due to this need were discussed extensively,
including methods for overcoming existing barriers (academic & non-academic).
Complex Systems Modeling
Applications

Ben Hobbs6

In order to model complex systems and climate change, we must establish a decision framework: A) Understand
uncertainties, B) Highlight adaptation possibilities, C) Produce and evaluate a range of consequences.
Attendees ranked the top 5 issues in complex systems modeling:
(1) Water managements for agriculture,
(2) Regulation of development in high risk areas,
(3) Infectious disease in climate change,
(4) Coastal issues,
(5) Research into stress impacts
Disruptions to Global Transportation
Systems

Cindy Parker1

What can the individual do at your place of work to help peers become more aware of climate change, peak oil,
etc?
(1) Turn off lights in office overnight
(2) Encourage bike commuting
(3) Recycling promotion
(4) Decrease use of disposables
(5) Telecommute
(6) Turning off computers at night
(7) Carpool
(8) Influence local government
(9) Maintenance issues
(10) Incorporate energy shortages into disaster preparedness plan

Disaster Preparation & Response

5

JHU, Applied Physics Laboratory
6 JHU, Whiting School of Engineering

Dan Barnett1

GAIA: Climate, Climate Change, & Public Health Workshop

April 12‐14, 2011

Vulnerabilities, as they relate to the need, supply, & use of petroleum were discussed. The petroleum supplyrelated vulnerabilities in the phases of the “disaster life cycle” (prevention, preparedness, response, & recovery)
are:
(1) Prevention -- examine infrastructure & evaluate resilience of supply,
(2) Preparedness -- requires training & awareness of petroleum supply/issues,
(3) Response -- transportation,
(4) Recovery -- long-term impact.
Prevention and mitigation, in terms of assessing a dwindling petroleum supply, was evaluated to be of critical
importance.
Pumping & Water Treatment

Luke MacDonald1

Water is a substantial energy sink, due to the treatment process and leakage. Two categories of adaptation
strategies to reduce fossil fuel use are:
(1) Water reduction (curb usage)
(2) Reduce the energy demand (use more efficiently).
Food Production

Roni Neff 3

What are the adaptation strategies in light of energy scarcity? Petroleum permeates industrial food system  need
arises to transform food system  requires increased energy efficiency  changes food consumption patterns.
Top actionable ideas:

Research into Stress Impacts

Coastal Power Plants

Nuclear Power

Building Design

Roadway Expansion

Advance Relocation Planning

Adoption of Passive vs. Active Waste Water
Technologies
Research into Geo-engineering

Food Exports
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Heat Stress and Air Quality, Dr. Cindy Parker and Dr. Anand Gnanadesikan

4.1. Data Gaps & Actionable Information
Summary: What information do decision-makers need to have to fully understand how climate change will affect
human health and well-being with respect to air quality and heat stress? This session focused on discussion of data gaps
and actionable information on (1) interrelationships between air quality and climate change and (2) interrelationships
between heat stress and climate change.
1.

The dynamic ‘cores’ of climate models (e.g. how atmosphere, ocean, ice are represented) are consistent
between most climate models. However, parameterizations of sub-gridscale processes differ substantially
between models (e.g. vertical or layered mixing, breaking waves, clouds and cloud effects, chemistry). Can a
method or analysis be devised to present climate models as a function of their assumptions, application/use
(e.g. regional or global), and error? Can a set of ‘standard’ tests be used to perform checks and comparisons
among models and their applicability to certain scenarios/uses?
2. Can the above data be presented in a simplified manner, for ease of understanding and reference to by policy
makers, public health practitioners, etc. Can a simple stoplight type table be used to consolidate information?
The consensus appears to be that complex modeling is not necessarily optimal for policy making/public
health, but could be used in combination with highly specific or applicable regional interest models.
3. Information needed for decision making:
a. Economic Costs - data on what are the costs linking climate change to health outcomes and costs
to health systems. Requires ease of communication (simplified results/analysis).
i. Example: The Cost of Asthma (Brenda Afzal)
b. Translation of Science - Need translation of climate models results for policy makers: emphasis
of impact and outcomes required, visualizations, communication
c. Direct Health Effects - Gap in data in understanding how heat stress and air pollution interact to
increase morbidity and mortality. Need for understanding of cumulative impact
d. Shared Data on Health - Health data for the US is more difficult to find and use than in
developing countries. Data access and model sharing (see (1) above) must be facilitated
e. Scaling the Problem - Global warming is not the only issue, must recognize the scale of factors
(development, energy, health, etc)
f. Resolution - Downscaling data/high resolution data reanalysis. Moving forward we should look for
technology that measures meaningful, localized data reporting
g. Capture Social Aspects
i. Example: urban heat stress and morbidity/mortality
Figure 1 shows the results from polls submitted to GAIA attendees of this session. The attendees were asked to vote on
what they perceived to be the top priorities relative to climate change. The options included: (1) economic costs (both
on jobs and health), (2) cumulative impacts of climate change on society/humanity, (3) translating science in a
simplified context in order to convey impacts of climate change for decision making, (4) increased heat and air
pollution, (5) integration of data models, (6) sharing of data among communities, and (7) sharing of models among
communities. Of the individuals who were polled, 67% were researchers, 33% were practitioners, 6% were policy
makers, 75% were affiliated with an academic institution, 31% were affiliated with an NGO, and 13% worked in
state/local government.
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Figure 1 The sampled GAIA attendees in the Heat Stress and Air Quality plenary session were asked to vote on what
they felt to be the top priorities as to what information/data needs to be made more accessible, or where should efforts
be expended to make data/information more accessible. In terms of the (a) “likelihood” of climate change and its
impact, the predominant concern was enhancing the knowledge of cumulative impacts of climate change. For (b) what
the “consequences” are in terms of addressing (or not addressing) data gaps and providing actionable information for
decision making, the top concern was emphasizing the economic costs of climate change. Relative to (c) the impact on
public health and (d) the potential to address gaps in data or knowledge, voters again felt that the cumulative impacts of
climate change should be better emphasized/understood. (e) Based on feasibility (including logistical and cost
feasibility, availability of tools, researcher capacity, etc.), voters felt that integration of data and models is critical.
Relative to (f) concepts of justices, equity, and health disparities, data relative to the cumulative impacts of climate
change was again deemed critical.
Criteria public health policy makers use to make health decisions:
-

Public health practitioners often claim to use objective data and criteria for decision-making, however,
studies show that subjective criteria are more often used. A major difficulty with these studies is that blurring
occurs between objective and subjective criteria for decision making
These studies also suggest, however, that if objective data and criteria are available and readily known they
would be used.

Examining climate change vs. public health:
-

Does climate change distract from health initiatives?
Does climate change perspective need health or does health perspective need climate change?
Targeted vs. general policy pressure
 Issue: Public health discourse is forced to censor statements in areas where climate change data is
controversial (e.g. Arizona)
Heat stress is an important topic to examine in the context of climate change and its impact on public health
Mitigation:
-

Currently, response to heat stress as treated as acute episodes
For long term climate driven effects, heat stress needs to be examined beyond acute episodes

Adaptation

GAIA: Climate, Climate Change, & Public Health Workshop

-

April 12‐14, 2011

Public Service Announcement (PSA) for heat stress: target protecting vulnerable populations (contact elderly)
Need: Must consider implications of adaptation strategies (i.e. air conditioners increase GHG emissions)
Responsible consumption for all:
 Involve politicians and shape policy to encourage change
 Perspective of rural US: our system fosters intensive energy consumption
 Cluster development/urban energy efficiency may be the way of the future
 Underlying message: value low consumption lifestyle and respect cultural values

Discussion of Issues:
-

Need: address urban AND rural populations, develop accurate adaptation strategies for both groups
Need: cost/benefit analysis is essential: how do we make it cost effective to make these adaptation changes
Need: Identify what kind of new sustainable energy infrastructure may be implemented to address
rural/urban/multiple realities?

Actionable Item: Catalog best practices to respond to heat stress

Prioritized topics for further development:
Heat Stress
1.
2.
3.

System approach to show how heat stress fits into bigger picture
Identify best-practices for addressing heat stress
a. Urban policy measures already in place that can inform policy
b. Rural policy: what are appropriate rural adaptation or mitigation strategies
Clarify link between heat stress and air quality
a. Air quality and heat stress linked in the big picture
b. Heat stress may be addressed individual management/response

Themes:
1.
2.
3.
4.
5.
6.

Heat Stress and Air quality are linked - high heat leads to more ozone, etc.
Heat Stress mitigation is more achievable/approachable when addressed in isolation.
Heat stress mitigation solutions depend on the region
A good thing to do would be to collate best practices in multiple regions
Understand costs of different strategies - what are the most cost effective?
Need to develop political strategies for communicating heat stress impacts (e.g. MODIS satellite images of
temperature sent to officials on a daily basis).

Recommended Resources:
Barnett, Daniel J, Parker, Cindy L, Caine, VA, McKee, M, Shirley, LM, and Links, JM. Petroleum Scarcity and Public
Health: Considerations for Local Health Departments. American Journal of Public Health. In press, expected
September 2011.
http://gaia.jhuapl.edu/sites/default/files/Barnett%20et%20al%202011.pdf
Parker, Cindy L. Slowing Global Warming: Co-benefits for Patients and Planet. American Family Physician, in press,
expected July, 2011.
http://gaia.jhuapl.edu/sites/default/files/Parker%20CC%20and%20Health%202011.pdf
Local health department priority setting: an exploratory study
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http:Gaia,jhuapl.edu/sites/default/files/Platonova%20et%20al%202011.pdf
News Story: Science Daily, 6/9/11, “Can Evolution Outpace Climate Change? Tiny Seashore Animal Suggests Not”
http://www.sciencedaily.com/releases/2011/06/110608161539.htm
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Water Supplies and Food Security, Dr. Roni Neff
5.1. Data Gaps and Actionable Items

A changing climate will have numerous and severe implications for food and water security. In this session, data gaps
and actionable information relevant to developing well-targeted and effective interventions were considered.
Information needs relevant to understanding the magnitude of these threats, their key determinants, and their current
and potential future distributions were examined. Threats to food production and to food and water security arising
from food distribution, social, and political factors were discussed. Additionally, agricultural methods that exacerbate
both greenhouse gas emissions and food and water security were debated. The participants determined what additional
background information may be required to shape and drive interventions. The discussion drew upon the following
frameworks, as well as concepts brought in by participants:
• Risk management, in which priorities are set based on the likelihood of a threat coming to pass and the
magnitude of potential consequences
• A public health-oriented framework, in which priorities are set based on factors that include the extent to
which an approach is likely to be effective, feasibility of action, cost, ethical acceptability, political and social
will, and potential for unintended risks [drawn from the Intervention Decision Matrix by Fowler and
Dannenberg]
Participants discussed the following terms and determined they must be explicitly defined in the context of climate
change:
1. Mitigation: Must be discussed as it pertains to greenhouse gas emissions
2. Threat(s): There is a need to be clear about how climate change poses a threat and to what population(s)? For
a useful definition, the term must resonate (and be identifiable) at a cross-disciplinary level
3. Climate Change: Defined based on the definitions agreed upon in Kyoto and the widely accepted UN
definitions.
Participants discussed that the following terms and determined they must be explicitly defined in the context of climate
change:
3.
Mitigation must be discussed as it pertains to greenhouse gas emissions
3.
Threat(s): how does climate change pose a threat and to what population(s)? For a useful definition, the
term must resonate (and be identifiable) at a cross-disciplinary level
3.
Climate Change: Defined based on the definitions agreed upon in Kyoto and the widely accepted UN
definitions.
Background
•
Food Security Worldwide - 925 M people undernourished in 2010
•
Water Security Worldwide - 1.2 Billion lacking access to safe water
•
1-3 oC rise in mid- to high-latitude resulting in mixed implications for crop productivity
•
1-3 oC rise in low-latitudes resulting in a sharp decline in crop productivity
•
Above 3 oC rise results in decrease of crop productivity at all latitudes
What are the data needs, information for action, both from practitioners and policymakers?
•
Data gaps exist for small-scale agriculture:
o Inability to respond and make adjustments within a shared ecosystem
•
Need: create a complex model that integrates climate data with political and social factors in order to perform
benchmarking and comparative analyses
•
Identify decision makers in the most stressed areas
o U.S. program by USDA & NOAA to do mid-scale climate projections, get information to farmers
•
Communication of knowledge must flow in two directions (i.e. from farmers to modelers and vice versa)
What are the actionable items (and information needs) on the consumer & distribution level?
•
•
•
•

Need: connect mitigation strategies from a climate change perspective to address problems at an individual
level
Need: determine problems with land availability, "land grabs", and incorporate this understanding into
solution strategies
Need: determine the impact of genetically modified crops as a key determinant
Need: evaluate distribution chains for food by region to get a better chain
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Need: determine the impacts of global trade on local food systems

Priorities
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Define a path to land tenure security
SES, cultural context, power sharing
Identify key actors, underlying norms, and key strategies of each actor
Political power
Supply Chains
Education of/by peasant farmers (must flow in both directions)
Identify gender issues, especially in developing countries
Model improvements on distribution projections
Examine geo-distribution and shifts in 'breadbaskets'
Identify the importance of local knowledge and how to share it
What are people doing already that could be transferred
Examine the cultural shift that is occurring
Determine the impact of migrations
Understand costs for public health ('immediacy of the cost')
Examine barriers to change

5.2. Response Strategies
A changing climate will have numerous and severe implications for food and water security. These impacts will occur
via weather and climate, water availability, and diseases/pests affecting crops and animals, among other pathways.
Food security, water security, and health impacts will reflect and be exacerbated by underlying inequities. It is
imperative to adapt food production and distribution methods, as well as water supply strategies, and to obtain the best
available data in shaping the adaptation that occurs. The discussion in this session drew on the public health concept of
co-benefits, considering ways that climate change mitigation and adaptation are (and are not) intertwined, and
approaches to agriculture with joint benefit for both goals. It must be recognized that food production and water
supplies operate as systems, with any intervention having multiple ramifications throughout; research is also required to
predict and assess these consequences in order to prevent and address problems.
The discussion examined adaptation strategies to promote food security, ideally while mitigating greenhouse gas
emissions, in several domains: food production, food distribution, water supplies, and “other,” including general
development strategies.
Frameworks for Decision Making

•
•

Risk management: priorities are set based on likelihood of a threat coming to pass and magnitude of potential
consequences
A public health-oriented framework, priorities set based on factors that include the extent to which an
approach is likely to be effective, feasibility of action, cost, ethical acceptability, political and social will, and
potential for unintended risks [drawn from the Intervention Decision Matrix by Fowler and Dannenberg]

Adaptation
Need: examine adaptation strategies to promote food security in several domains,
o food production
o food distribution
o water supplies,
o “other,” e.g. general development strategies
o
What do we need to know?
•

•
•

We can identify crop suitability and agricultural growing methods. We can also identify using genetically
modified crops and other methods of biotechnology for enhancing crop production
We know there are interrelated ecological phenomena, such as synchronous plant blooming and bee
pollination

Supply/demand interactions related to agriculture
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Since 30% of food produced is lost, we require better understanding of where and why this occurs. Is it due to a
breakdown in the supply chain, supply chain inefficiencies, lack of information, insufficient infrastructure,
overconsumption of meats, etc? At the local or regional level, we must identify what kind of research translation is
required for decision makers to address issues of food and water security.
Poll Results
Participants were interested in discussing agricultural issues, water supplies, food distribution, and planning. When
asked to choose and rank the top ten priorities regarding water supplies and food security from a list of thirty choices,
polled participants chose (in ranked order):
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Availability of infrastructure/info systems
Database of hydro characteristics by region
Health implications for policy makers
Land characteristics of crops/water
Options for adapting to changing rainfall (crops, GM)
Food loss and supply chain-more info
Cost analysis for policy makers
Scaling up indigenous knowledge
Better communication to policy makers, role for biotechnology
Long-term versus short-term solutions- supply/demand

Recommended Resources
The Agriculture and Public Health Gateway: Climate: Implications for Agriculture
http://aphg.jhsph.edu/?event=browse.subject&subjectID=44
Food Climate Research Network http://www.fcrn.org.uk/
International Assessment of Agricultural Knowledge, Science and Technology for Development
http://www.agassessment.org/
State of the World: Innovations that Nourish the Planet http://www.worldwatch.org/sow11
News Story: Khaleej Times Online, 6/13/11- “The race for climate change crops”
http://www.khaleejtimes.com/Displayarticle09.asp?section=todaysfeatures&xfile=data/todaysfeatures/2011/June/today
sfeatures_June28.xml
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Infectious Disease and Water Quality, Dr. Kellogg Schwab

This session focused on the effects of enhanced climate change on water supplies. Throughout the world increased
climatic variability has exacerbated floods and droughts. All regions of the world show an overall net negative impact
of climate change on water resources and freshwater ecosystems. Areas in which runoff is projected to decline are
likely to face a reduction in the value of the services provided by water resources. The beneficial impacts of increased
annual runoff in other areas are likely to be tempered in some areas by negative effects of increased precipitation
variability and seasonal runoff shifts on water supply, water quality and flood risks (IPCC, 2007). The years 2004 and
2007 marked two of the earliest spring melts on record in the western US, and 2007 was one of the driest years on
record in California. Glaciers are disappearing across the West, and Glacier National Park in Montana may have no
glaciers by 2030. Warming temperatures and corresponding shifts from solid to liquid precipitation have profound
implications for water supplies and management (Lundquist and Roche, 2011).
There are four main types of transmission cycles of infectious disease within the context of direct and indirect
transmission:
1. Direct
a. Anthroponoses: Human to Human
b. Zoonoses: Animal to Animal
2. Indirect
a. Anthroponoses: Human to Human via vector/vehicle
b. Zoonoses: Animal to Animal via vector/vehicle
The drivers of emergence and re-emergence of pathogens in water (and its connection to climate change) are:
1. Improved water does not indicate potable water
2. Human behavior and technology
3. Emerging microorganisms, such as Legionella
Questions
1.

2.
3.

How should we bring people up to speed? From where do we gain information?
o Google answers, check authors and locations
o PubMed - significant number of published journals
o Wikipedia as a source, easy to use, however not always correct as various individuals can post
information
How will we pull all of this together?
How do we validate the information/data?

Data Gaps
1.
2.
3.

The technology to only put the valid information forward is nonexistent
Concerns and studies are highly specialized and lack global translation
There is a lack of framework to ask questions that are not rooted in specific research are of interest

Discussion Highlights
1.
2.
3.
4.
5.
6.
7.
8.

American marketing is affecting public health by promoting numerous disinfecting ideologies
Integrating market demand, market for changes in climates that will allow public health to move forward?
Need to consider interrelationship between pathogenic and non-pathogenic bacteria, we are changing
environmental cycles so we are seeing more malaria in areas, not controlling it
Key points: if you grossly apply DDT you get resistance, putting in bed nets AND applying DDT is effective
Chemical approach is a challenge; need to integrate it in so we can start moving in different ways, problem is
money
Scale problem not explicitly addressed, everyone thinking differently. Climate change forces you to integrate
scales
Climate change is one of the only examples of a global scale problem. The scale challenge is that we are so
far in that we have an enormous task ahead of us. What are possible sustainable systems and actions?
What is the first step in a driver for success and change? One wedge is an individual step (drinking tap water
vs. bottled water), need to look into water reuse as a strategy
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9.

When we look as the world as whole, is there more information/data on infectious data in developing
countries? Is there any concern in the US? Obama signed on an Antibiotic Task Force. Only now beginning
to see the causes emerging bacteria in the US
10. Risk perception and risk assessment - everything goes back to risk. Orders of magnitude of difference
between risks exist, such as dying on the road versus a baby dying from polio.
GAIA attendees were divided into individual groups to discuss and prioritize three types of problems related to
infectious disease and climate change. The groups put forward the potential solutions and identified funding sources:
Priorities

Wedges

Sanitation

Send report on unsafe water locally via technologies

Gray Water

Collect gray water and reuse it after treatment

Water treatment

Educate young leaders through ambassador program

Funding

Intergovernmental agencies and public health awareness
NGO’s

Priorities

Wedges

Modeling ecosystem/population-population dynamics

Have experts address ecosystem/population dynamics

Detect trends of previous outbreaks

Create gov’t incentives that promote positive behavior

Examine the prevalence of existing diseases

Efforts to understand problems from a local perspective

Funding

Government funding organized by discipline

Priorities

Wedges

Uncertainty of water supply/water storage

Construct infrastructure such as solar power plants

Inability to optimize water as a resource

Prioritize problems and reallocate funding

Identifying vulnerable/susceptible populations

Focus on fixed populations- housing/mental health

Funding

Multilateral resources such as small business loans

Priorities

Wedges

Overpopulation-greater
resources

disease

spread/pressure

on

Develop adaptation strategies to overpopulation issues

Natural disasters/ emergency diseases

Establish an organization that can handle private
information

Decrease in consumer behaviors with negative impacts

Governmental interference on negative consumer
behavior
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Comes from central governments

Recommended Resources
WHO Vision 2030: The resilience of water supply and sanitation in the face of climate change
http://www.who.int/water_sanitation_health/publications/9789241598422/en/index.html
The Pacific Institute’s Water and Climate Bibliography
http://www.pacinst.org/topics/global_change/climate_change_impacts/
EPA Climate Change- Health and Environmental Effects
http://www.epa.gov/climatechange/effects/water/
News story: China Daily, 6/13/11- “Climate change brings risk of more infectious diseases”
http://www.chinadaily.com.cn/world/2011-06/13/content_12682097.htm
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Managing and Evaluating Risk, Glen Fountain & Katherine Silverthorne

Responding to climate change requires an iterative risk management process that includes both adaptation and
mitigation and takes into account climate change damages, co-benefits, sustainability, equity, and attitudes to risk.
Successful risk management will require collaboration among numerous health and policy communities to accurately
identify and value risk and weigh potential responses. This session explored the extent of agreement around
comparative climate change-related health risks, identified key audiences that must be engaged to develop and deploy a
robust risk management strategy, and explored possible tools for decision support to be used in educating these
audiences.
Key Terms
•

•

•
•

•

Definitions of risk:
Risk = consequence x likelihood
Risk = hazard x (vulnerability + exposure), definition for disaster community
In the public health context, vulnerability is the definition of risk
Risk vs. vulnerability in terms of decision making, risk includes likelihood of something occurring
The risk decision making approach involves communication, risk assessment, risk management, and benefit
assessment
Risk assessment involves threat identification, the consequence and likelihood of the risk occurring,
timing of risk, and the impact of the risk to subpopulations
Risk management involves defining options, at what level do things happen, who decides?
Risk analysis involves translation, evaluation, characterization, implementation, and communication
Vulnerability:
Vulnerability = a parameter of goodness, vulnerability needs to be combined with hazard, effects
allocation of resources, vulnerability is a part of risk
Vulnerability is necessary to examine for climate change issues because conditions change, hazard
is likely to be increased but timing of an event is unknown
You can do something about vulnerability issues, cannot do anything about climate change
disasters like extreme weather events that are unpredictable
Adaptation is a relatively new term, mitigation was used before, people didn’t want to admit to the problem
of climate change and think about having to change

Priorities

Make value judgments about
what level of risk is acceptable

Make framing tools to bring
attention to policy makers and
politicians about risk

Decide which risks are more
important, develop a tool to
decide which issues need to be
addressed

Perform analysis of alternative
responses, identify triggers for
taking action, perform iterative
analysis, seek independent
evaluation

Build environment so that
decision makers/politicians
agree with scientists/public
health officials, requires cultural
change

Focus on policy makers,
insurance companies can
educate community about
climate change and health
issues through price of medical
services resulting from climate
change problems
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Scaling and Other Parameters
Time as a function depends on hazard, extreme weather events are an example
Space is something to look at, sea rise does not impact people living up on top of a mountain
Scaling issues in modeling come from decoupling space and time, the function of the hazard of an event over
time should be thought of as the spatial and temporal scale of risk, another way to say timing of risk
Questions to Consider
•
•
•

Is there a common measure of risk to determine the allocation of resources across this risk spectrum?
How should we compare consequences across disparate communities?
How do we as a country become more knowledgeable in framing questions and making tools to deal with
vulnerability and adaptation?
Decision Making
•
•
•

•
•
•
•
•

Science and economics involve researching, testing, hypothesizing, and interpreting data
Society makes decisions, weighs costs/benefits, sets priorities based on scientific and economic data
Relationship between decision makers and scientists affects risk, scientific vs. political agendas
There is no one decision maker, threats at all levels of society need to be dealt with by different people
Risk assessment questions and answers can be framed in different ways- climate change view, public health
view

Conclusion
•

People need to believe that they/their children will be in a better place than they are in now if they follow
adaptation strategies

Recommended Resources:
Climate change and interdisciplinary: a co-citation analysis of IPCC Third Assessment Report:
http://www.springerlink.com/index/10.1007/s11192-011-0356-3
The increasing dominance of teams in production of knowledge
http://www.ncbi.nlm.nih.gov/pubmed/17431139
Multi-university research teams: shifting impact, geography, and stratification in science
http://www.ncbi.nlm.nih.gov/pubmed/18845711
The growth of climate change science: A scientometric study
http://www.springerlink.com/index/r16r7u0g7w188166.pdf
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Sea Level Rise and Extreme Weather, Dr. Tony Dalrymple

Sea levels have been rising for over the 6000 years since the last ice age. Current worldwide sea level rise estimates
are 1.8 mm/year, with local sea level rise varying according to factors such as local glacial isostatic adjustments and
other land movements. Warming of the atmosphere and the oceans creates drivers for increasing the rate of sea level
rise. Melting of glaciers and ice sheets leads to a eustatic rise of sea level, while the warming of the ocean water results
in its expansion, leading to sea level rise. The Intergovernmental Panel on Climate Change (IPCC), a worldwide
collection of climate scientists, in 2007 has provided a range of sea level predictions for the next 100 years that exceed
the current trend. Atmospheric and ocean warming is presumed to lead to increases in storminess and larger wave
heights. Increased storms (magnitude and frequency), with associated larger waves and water levels, would result in
larger coastal disasters, exacerbated by increasing coastal populations. Data gaps include behavior of large ice sheets
and climate effects on meteorology.
Background
1. Sea Level Rise: 120 m in 20,000 years
2. As of 6,000 years ago sea level rise was slow on global scale (couple of mm per year)
3. 2000 tide gages around the world (Permanent service for mean sea level)
4. Gages concentrated in northern hemisphere – often need to decipher the signal that comes across with regards
to annual sea level rise
5. A uniform distribution of tide gauges do not exist
6.

7.
8.

Satellites show sea level trends as well: TOPEX/POSEIDON
a. Coverage can be spotty due to freshwater trends, wind patterns changing, things happening on
decadal scales (EL Nino and La Nina) i.e. natural oscillations of the earth
b. Satellite TOPEX/POSEIDON and Jason-1
Projecting global sea level rise - GCM models and models of the atmosphere – running giant models,
calibrate to past and try and project into the future
GRACE satellite – measuring mass of the earth, looking at local gravity effects, how much ice has been lost
with time?

Problem: People that study ice are not sure exactly how much ice is on the earth.
Weakness and Data Gaps
1. Ice dynamics – what is known is based on few data points
2. Circulation models (AOGCM) – weaknesses in modeling, in parameters (i.e. how does the vegetation
parameterized?)
a. Increased storms – in terms of storm surge and catastrophic impact of high winds
3. Data errors – how well do we model the earth to correct tide gauges, how accurate is GPS? Do the errors
compound?
Discussion
1. Storminess may be defined as the number of hurricanes that impact coast, as well as the severity of hurricane
2. Must consider regional effects with regards to storminess (i.e. El Niño impacts in one region do not impact
another).
There exist data for wave height info (from buoys). The data suggest that the heights are increasing with time.
Scientists track water levels with regards to El Niño and La Nina.
 How can conferences relate science better to public?
 How can we do it better?
Enhanced visualizations may provide a tool to highlight areas of interest and concern to scientists and non-scientist,
alike.
 How do we propagate the information to the consumer/customer?
 How do we communicate our uncertainty in order to people make a mechanical decision?
 How do you couple global models to regional models and then to models that are being used by private
sectors?
 How do we engage city councils to get on board?
Financial Support:
 Data on ice and ice dynamics is not a well-funded.
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Path Forward:
 Scientists should engage on the local/regional level in order to enact immediate change
 Engage in quality of plans not necessarily quality of data
Data Sources:
 (Regional) Alleghany County (GIS data for watersheds)
Recommended Resources
Church, John A, Woodworth, Philip L, Aarup, Thorkild, and Wilson, Stanley W. 2010. Understanding Sea-Level Rise
and Variability. Understanding Sea-Level Rise and Variability.
Bindoff, Nathaniel L, and Willebrand, Jürgen. 2007. Observations: Oceanic Climate Change and Sea Level. In
,Vincenzo Artale, Anny Cazenave, Jonathan M Gregory, and Sergey Gulev. Climate Change 2007: The Physical
Science Basis.
Meehl, Gerald A, and Stocker, Thomas F. 2007. Global Climate Projections. In ,William D Collins, Pierre
Friedlingstein, Amadou T Gaye, and Jonathan M Gregory. Climate Change 2007: The Physical Science Basis.
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Complex Systems Modeling Applications, Dr. Ben Hobbs

Part I of the session was dedicated to examining a decision analysis framework for answering the question “Should we
invest now to adapt to possible climate change, or wait and see?” The focus was on water infrastructure decisions, but
the general framework was widely applicable. Within this framework, the outputs of complex systems models provide
information on how alternative investments now will affect costs, health impacts, and other performance metrics under
possible climate scenarios.
Part II of the session enabled participants to interact to prioritize problem areas in which such complex modeling and
decision analytic approaches might yield useful insights on where adaptation investments should be considered in the
near future. Factors such as how long investments last, whether they play a unique or incremental role in the
functioning of the system, and the sensitivity of their performance to climate variables were considered.
General Systems Framework
Relative to climate change, we make choices under situations of uncertainty, considering the full range of
consequences, that affect future possibilities
 Square Node: choices today
 Round Node: possible climate scenarios
Adaptation Action Consequences
 Question: How do we design the problem of climate change in terms of a complex system? Or do we just
wait and see?
 This system can be formalized mathematically
 Compare today's strategy to a strategy as if the world was stagnant
o If we choose wait & see, this option can be reversed at any point in time
 Decisions are sensitive to climate change beliefs
Recommendations for analyzing these decisions:
1. Are costs and benefits of a decision sensitive to climate change?
2. If climate change is certain, would your decision change?
3. Is regret from making the wrong decision large?
4. Consider a new range of scenarios
a. Q1. What societal decisions are we making now that might be sensitive to beliefs about climate
change?
i. Roadway expansion (HOV Lanes)
ii. Public Health Departments budgeting and resource allocation for PH Service Delivery
iii. Reinforcement of the Water Protection System in the Netherlands
iv. Harnessing water policies for agriculture in arid climates during times of drought
v. Costs of Research in new investments (solar energy)
vi. Nuclear Alternative Energy Policies -Investment decisions related to coastal and noncoastal water plants
vii. Passive wastewater treatment methods vs. active methods
viii. Clean Water Supply
ix. Tipping points in climate change (how do abrupt changes affect public health
funding/structure)
x. Research on geo-engineering
xi. Food imports and exports (enable localization)
xii. Limiting development in high risk climate change areas (rules and regulations)
xiii. Investments/Adaptation to Salinization
xiv. Increases in heat waves and it's affect on vulnerable populations
xv. Investments in building design (ex. rooves)
xvi. Advanced planning for relocation of vulnerable wetland areas
xvii. Other coastal areas that could suffer from climate change (roads, rails, ports, homes,
businesses)
xviii. Research on climate-infectious disease interactions
xix. Research on health/mental health effects of stress related to so many changing conditions
related to climate change
Ranking Poll Results:
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Water Management for Agriculture
Regulation of Development in High Risk
Area
Infectious Disease in Climate Change
Other Coastal
Research into Stress Impacts
Coastal Power Plants
Nuclear Power
Building Design
Roadway Expansion
Advance Relocation Planning
Adoption of Passive vs. Active Waste Water
Technologies
Research into Geo-engineering
Food Exports
Research into Heat Wave Vulnerability
Research into Solar Technologies
Investment into De-Salinization

b.
c.

d.

Q2. From the above list, which decisions deserve careful analysis?
Q3. What improvements in systems modeling capabilities are needed to improve health
projections?
i. Research on tipping points, discount rates
ii. What methods are really best for coastal protection?
iii. How do you make coastal infrastructure more adaptable?
Next step in disease surveillance relating to effects of climate change
i. Research about health outcomes and diseases are related to climate and how to predict?
(vector-borne diseases)
ii. Identify incremental or modular solutions for infrastructure in general
iii. Climate change prioritization in decision making and research on how to consider climate
change in PH prioritization using decision analysis
iv. Behavior change: What does it take?
v. Consequences of more sustained drought on health and food.

Recommended Resources
Hobbs, BF, Chao, PT, and Venkatesh, BN. 1997. Using decision analysis to include climate change in water resource
decision making 37. Climatic Change.
Presentations from the Session and the Workshop Panel Summary
Submitted. Climate Change and Adaptation Commitments: Contending with Uncertainty - Ben Hobbs.
Submitted. Climate Change and Adaptation Commitments: Contending with Uncertainty Session Summary - Ben
Hobbs.
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10. Using Climate Forecasting, Dr. Lawrence Buja
Climate change science is now focusing on quantifying the effects of climate variability and change on coupled human
and natural systems to identify and evaluate strategies for managing this change and its impacts. This new emphasis on
short-term climate forecasting (prediction) and longer-term climate projection is designed to directly support policyand decision-makers managing finite food, water, and energy resources in the context of a rising global population and
GNP coupled with multiple human and environmental stresses. To address critical needs for high-quality climate data
information and knowledge in support of national, regional, and local decision-making, climate service operations are
being initiated in many countries around the world. These centers will make climate data, information, and knowledge
more easily accessible and assessable in a timely manner to broad segments of the public, government, and industry,
with trusted evaluation of its provenance, quality, and applicability to those sectors.
1. Who are the major stakeholders in your domain and what are the primary issues they face? Which of these
are climate related?
2. What are the priority climate research and products needed by your community?
3. How can barriers to meaningful interaction between information providers and users be brought down?
4. How does your community deal with risk, uncertainty, and information from other domains?
5. What is needed to develop "official" climate products, processes and services that your community trusts
enough to adopt for decision-making?
Linda Hinnov (JHU) gave a talk on tools to evaluate temperature-CO2 time series relationships:
Abstract: Atmospheric CO2 is the greenhouse gas most heavily implicated in global warming. Yet, despite the
availability of 50 years of pCO2 and global temperature measurements, little is understood about the empirical
relationship between pCO2 and global temperature. Online Java digital signal processing (J-DSP) tools reveal that interannual changes in temperature have lagged those in pCO2 by at least 6 months. This lag reflects net fluxes of CO2
between the atmosphere, biosphere and oceans,
and feedbacks between temperature and CO2. Further analysis shows that after 1980 the temperature-CO2 lag
lengthened considerably, signaling a shift in short-term global carbon cycling (Park, 2009). J-DSP tools can be applied
to any key climate system time series, e.g., methane versus CO2, sea level versus temperature, and so on. [Reference:
Park, J., 2009.
Geophys. Res. Lett., 36, L22704, doi:10.1029/2009GL040975.]
Questions for discussion
1. Who are the major stakeholders in your domain and what are the primary issues they face? Which of these
are climate related?
 (Public Health) organ donation, scarcity of organs, stakeholders government, individuals
2. What are the priority climate research and products needed by your community?
 Air quality and providing healthcare without harm, e.g. if climate/energy issues around coal burning
power plants are related to health and what are the numbers practitioners should be aware of? What will the
costs be of not taking any action?
 Climate products at regional/local scales, quantitative estimates of risks of change, given the uncertainty,
what is the best way to provide a number or percent risk of change?
3. How can barriers to meaningful interaction between information providers and users be brought down?
 There needs to be an intersection between bringing science to bear and then translating it for actionable
government policy. What is the appropriate advocacy policy? The economic and equity issues must also be
considered.
 User friendly interfaces for climate/environment information (e.g. TurboTax) for environmental
managers
4. What is needed to develop "official" climate products, processes and services that your community trusts
enough to adopt for decision-making?
 Risk/uncertainty from different domains
 Provide a systems engineering type approach to solidify the problem and begin to understand it better
 Better emissions inventories
 Air quality, energy information
Funding proposal
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The GAIA attendees were divided into two groups to prepare a funding proposal: (1) Communicating Interdisciplinary
Analyses of Climate Impacts to Policy Makers and the Public and (2) Information Tools for Climate and Health.

Communicating Interdisciplinary Analyses of Climate Impacts to Policy Makers and the Public
Co-Leads: Esther Aranda, Celicia Martinez (U.Del), Bill Swartz (JHU/APL)
Introduction: Scientists have a difficult time communicating results and policy makers and the public want to know what does this
information mean to me/my community
• understanding data
• reduce jargon
• Monitoring implementation (make it accessible)
• Education and awareness
Approach
1.
A layered approach - with each level of policymaker/government/different disciplines, analyze what information that level
needs and is relevant to their decisions.
2.
An analysis of policy initiatives that are undertaken (cap and trade, smart growth), monitoring their impacts in an
interdisciplinary fashion (including health, economic, planning, etc. impacts).
3.
Key to the project would be its education component, not only to policymakers but also to the public. We must start
spreading this knowledge to children, either through school ciriculum or other methods (as has been done with recycling,
etc.).
4.
Include communication specialists, whose input can help with the translation of scientific data into information on a level
that the public can comprehend.

Information Tools for Climate and Health
Co-leads: Brenda Afzal & Ben Zaitchik
Concept: Utilizing, empowering and engaging communication tools to facilitate push/pull information exchange on climate and health
Examples:
1.
Alergy/asthma reports through mapping application - users can report their experience and can check local/regional
patterns, receive alerts of risk level. Provides a service and builds a dataset.
2.
Bar code readers - a phone app that could report multiple sustainability and health metrics for products in the supermarket
(e.g., carbon/water footprint along with nutrition). Could be integrated to a game of producing sustainable balanced
consumer choices.
3.
Use of Electronic Medical Records to identify trends, report risks and early warnings to users. The UK has a model like
this. In the US it might operate through insurance companies.
4.
General model: public/private, with links to Microsoft/Google/Verizon and/or insurance companies

Recommended References
Pidgeon, Nick, and Fischhoff, Baruch. 2011. The role of social and decision sciences in communicating uncertain
climate risks 1, no. 1. Nature Climate Change: 35 - 41.
McMichael, AJ, Friel, S, Nyong, A, and Corvalan, C. 2008. Global environmental change and health: impacts,
inequalities, and the health sector. 336, no. 7637. BMJ : 191-4.
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11. Disruptions to Global Transportation Systems, Dr. Cindy Parker
In this session, participants discussed data gaps and actionable information, focusing specifically on what data are
needed to allow decision-makers to better understand the effects of rising petroleum prices on adaptation strategies.
Disruptions to local and global transportation systems will have profound effects on the delivery of personnel, services,
and goods important for public health and well being. Climate change adaptation strategies that do not take into
account these complicating challenges are less apt to be useful and successful. The session included a brief
introduction/overview of how rising petroleum prices on global transportation systems will have ripple effects on
public health and well-being.
Effect of peak oil on society










Increase in demand and decrease in supply leads to widening wedge - increase costs
Portland Oregon - unique community to engage in peak oil study report - available online
Scenarios, oil shocks, vulnerabilities, recommendations
Recourse to non-traditional sources of oil - sands/shale, which have much greater greenhouse gas emissions
Advocate increased use of public transportation
Need for more public transport systems - oil costs increase supply chain costs
New rail tracks involve more stress on demand on petroleum
Locally based business can function - not import based
Ripple effects of oil move to deeper levels in society

Group Discussion: Means for Reduction of Petroleum Use
1. Reducing transportation intensity – live closer to work, reduce commuting costs
a. Stockholm congestion tax – charge similar extra automobile charges
b. Higher tax levy
c. This is not always possible (cost, schools, etc.). What incentives can be made to encourage this, at a
regional level or national level?
2. People choose home location often based on availability of good schools in area
a. How can this be made more feasible? Not always possible in many instances
3. Disaster relief centers – surge capacity building
4. Local level – hospital need to have fuel savings – near communities
5. Mixed use of property and zoning laws
6. Food grocery and gas station near housing including hospital
7. Hospital staff to live near work place – incentivize staff
8. Access by proximity than mobility
9. HOV line – require more than two people
10. Mobile clinics like in India – lab services, bus and rail hospitals
11. Sequestering oil supplies in use
12. Rationing out oil use – based on greatest needs
13. Nutrition – sustainable food development
a. Locally grown food – urban agriculture – roof top etc
Who is doing the best - Transportation, which communities do it well?
What can we learn - Lessons learned?
 Distribution of power/tax system
 Old system existed - good transport system rail roads, e.g. Baltimore local trains
 How can Americans be persuaded to change their ways to save on costs of transport/health, etc.?
What can you do or your organizations do for saving up on carbon emissions?
 Flipping off of light, walking to store, etc.
 Facebook, community level integration and coordination, collective consciousness
 Flash mobs, social networking etc
 Individual level and organizational level new tools like social network for mass momentum to gather
legislative support and political blessing
 Use of modern networking, and social media to include different age groups
 Increase Webinars
Thoughts
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The US is designed for the automobile and is locked in auto dependence. Examples exist from other places and
other times that transportation intensity decreased. For example, the congestion charge in Stockholm has been a
success, and when gasoline prices rose to record levels in the US in 2008, people changed their behavior.
People's preferences change. More and more people are aware that dependence on the automobile is going to be a
growing problem and are receptive for changes, such as living closer to work, in smaller and/or more energy
efficient homes and using alternative ways of transportation.
Barriers prevent change from breaking through. These include:
a.
(Perception of) costs. For example, solar cells are perceived to be expensive. That may be true, relative to
coal, but for many people they could be very affordable, and with incentives could pay for themselves within
acceptable times.
b. Information. One group member would have loved to buy or build energy efficient homes, but didn't know
what the possibilities were. Another group member told about passive houses, which she had never heard of.
If the options exist, and some are willing to pay the extra cost (if applicable), they may lack the information
to go forward.
c. Chicken-egg, or tragedy of the commons. It's hard for front-runners to move alone. First movers are likely to
bear most costs. If you are willing to move from the suburbs to the city where your work is, but there's no
good school for your kids, do you choose to bear the price of them getting lesser education? Etc.
d. So, who moves first, or do we move collectively? Who or what's going to tip the system? Some bold town
that agrees to ban cars from its city center? A slowly grown mass of cultural creatives? Regulations? Or just
oil shortage? Or a combination of things? What can we in our capacities and all our roles do to bring that
tipping point closer? Maybe social networking could be a powerful component in the answer to that question.

Recommended Resources
City of Portland Peak Oil Task Force. 2007. Descending the Oil Peak: Navigating the Transition from Oil and
Natural Gas. Report of the City of Portland Peak Oil Task Force.
UK Industry Taskforce on Peak Oil Energy & Security. 2010. The Oil Crunch: A wake-up call for the UK
economy.
Barnett, Daniel J, Parker, Cindy L, Caine, VA, McKee, M, Shirley, LM, and Links, JM. In Press. Petroleum
Scarcity and Public Health: Considerations for Local Health Departments. American Journal of Public Health. In
press, expected September 2011.
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12. Disaster Preparation & Response, Dr. Dan Barnett
From managing pandemics to responding to terrorism, current public health disaster preparedness and response systems
are intensively petroleum-reliant. This dependency poses a significant threat to the sustainability of present models for
disaster response against an anticipated backdrop of petroleum scarcity. Accordingly, this session explored the
implications of this petroleum dependency on future disaster prevention, preparedness, response, and recovery
activities. Content included specific examples of public health approaches used to respond to disasters today,
identifying those aspects of response that would be particularly vulnerable in a petroleum-constrained environment.
The implications of these vulnerabilities amidst an ever-broadening spectrum of public health threats, including those
related to climate change, were discussed. This included examination of both physical and psychosocial vulnerabilities.
Insights into human, physical infrastructure, and socio-cultural dimensions of disaster response challenges were
explored as the basis for identifying short- and longer-term innovations in disaster readiness systems.
1.

2.

3.
4.
5.

6.

What are respective petroleum supply-related vulnerabilities in the following phases of the “disaster life cycle”:
prevention, preparedness, response, and recovery?
a. Move from disaster prone area to not what is the nature of disaster?
b. Maintenance of the infrastructure, awareness
i) Peak oil participatory game and generating augmented reality
ii) DOD -- community engagement, meadow disaster by FEMA to carry out non-traditional role, new
engineering design and modeling approaches in new approach, new reconstruction design
c. Reexamine the current and make it applicable to today's needs created by climate issues.
d. There is a lack of planning and we (societal) are more reactive (than proactive)
e. Energy alternative's solar, renewable and or incremental changes to reduce dependence on oil.
What are we doing to have the infrastructure prepared to address the upcoming issues?
a. Advance investments might divert further disasters.
b. Recovery: dependence on the petroleum makes things fall apart:
i) Relocation of the people -- ethical issues must be approached in advance and create conditions that would
make it undesirable to start from the get go.
c. Create incentives for people
d. Economy of the risk management and recovery
e. Hazard vulnerability analysis and factoring petro in this equation, rezoning the vulnerable areas for other
purposes and not residential
f. Economic disparity for relocating individuals without means
Which of the above “disaster life cycle” phase(s) would be most vulnerable in the event of petroleum shortages,
and why?
What components of disaster readiness infrastructure are most vulnerable to petroleum scarcity based on
current models for disaster response?
How might the above infrastructure vulnerabilities differ in developed versus developing nations?
a. Ghana: roads are even an issue, lack of adequate public health infrastructure
b. EMAX mutual aid agreements is used in supply delivery
c. Decentralization of disaster control, individual preparedness, regional preparedness
d. Regionalization of response and preparedness in the US.
e. Resilient communities that are protected in the developing countries, goes against the whole notion of global
development
f. Inherent tension between globalization and local delivery
g. Local war movement has certain preparedness that will potentially move people toward more resilience
h. Different barriers in a developing country
i) Strong cultural and social individuality of each country
i. Resiliency of human nature and social fabric of each country varies -- social cohesion
j. Very high geographical dependency on outside and needs to be addressed
k. Public health community needs to be fully integrated in the center of the public health infrastructure
i) Trade off between specialization and better survival
l. Risk communication, risk perception, accessing plan is a structuring challenge
m. Baseline expectation is different within different people
n. Major differences in the developed world and cultural approach, and not dependent on the government by
basic goods and services
Would some categories of disasters be more difficult to address than others in such a petroleum-constrained
environment? If so, which ones, and why?
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a. Water
b. Petroleum control disaster creates the transportation dependency
7. What post-disaster outcomes might be expected if current approaches to disaster management remain
unchanged in the face of an anticipated petroleum scarcity?
8. What would be the psychosocial implications of petroleum scarcity on disaster response and recovery?
a. Isolation, target hardening
b. Getting over the first shock and then they were able to deal with it
c. Trade-offs between resource and usage
d. Shift of the behaviors survivalist movements
e. Inheritance issues with the urban living and create constrains that is in NY for example
9. What would be the physical implications of petroleum scarcity on disaster response and recovery?
10. What population segments would be most physically and psychosocially vulnerable to disasters amidst petroleum
scarcity? Are they the same?
11. What types of interdisciplinary collaborations will be critical in driving innovations to make disaster
management less petroleum-reliant?
a. Engineering, economist, policy and ethical
i) Justice and fairness. What is the role of socioeconomic factors after disaster?
b. How does disaster correlate to this?
12. What are some near-term alternative approaches that might make disaster management less petroleum-reliant?
13. What are some longer-term alternative approaches that might make disaster management less petroleumreliant?
14. What policy changes might these alternative approaches require?
15. What metrics can be used to evaluate the effectiveness of petroleum alternatives for disaster management?
16. What are some priority research areas for addressing anticipated challenges of disaster management in a
petroleum-constrained environment?
a. Speed and scope of delivery
b. Prevention/mitigation
c. Parceling out the element of evaluation
d. Exchange rate and the commodity and when does it get to the norm
e. Historical values; lessons learned from Katrina
Recommended References
Frumkin, Howard, Hess, Jeremy, and Vindigni, Stephen. 2009. Energy and public health: the challenge of peak
petroleum. 124, no. 1. Public health reports (Washington, D.C. : 1974): 5-19.
St Louis, Michael E, and Hess, Jeremy J. 2008. Climate change: impacts on and implications for global health. 35, no.
5. American journal of preventive medicine: 527-38.
Frumkin, Howard, Hess, Jeremy, Luber, George, Malilay, Josephine, and McGeehin, Michael. 2008. Climate change:
the public health response. 98, no. 3. American journal of public health: 435-45.
Frumkin, Howard, Hess, Jeremy, and Vindigni, Stephen. 2007. Peak petroleum and public health. 298, no. 14. JAMA :
the journal of the American Medical Association: 1688-90.
Nelson, Christopher, Lurie, Nicole, and Wasserman, Jeffrey. 2007. Assessing public health emergency preparedness:
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13. Pumping and Treating Water, Dr. Luke MacDonald
Summary:
Water provision is an energy-intensive process. As energy resources become more scarce and expensive, the world will
need smarter strategies for providing safe, sufficient water. In this workshop, we will first explore the factors that drive
energy consumption, including climate, water-use patterns, source water choices, standards, treatment methods, and
urbanization. The problem of energy supply will be discussed from a developed country and a developing country
perspective. This workshop will then explore adaptation strategies that reduce energy use associated with water
provision in both the developed and developing country context. Some questions for discussion include:
Dialogue:
D = developing countries, U = urban countries

1.
2.
3.
D

4.
5.
6.
7.
1.
2.

U
3.

Energy Reduction
Examine standards tradeoff health/energy
Pollution prevention: avoid costly treatment
Multiple uses: multiple levels of treatment (different
pipelines for different water uses; e.g. water on lawn
is treated to a lower standard than drinking water)
Industry Water Use Efficiency (gray water
opportunities)
Renewable energy sources for water use (generation
and direct use)
Scale
Treated volume decreases
Alternatives to boiling
Build water infrastructure (displaced people are
forced to move into urban areas; additionally rural
areas depend on small-scale systems which are less
energy intensive)
Renewable energy

Water Reduction
1.
2.
3.
4.
5.

1.
2.
3.

Restrictions in use (e.g. lawns, car
wash, appliances, pressure regulator)
Infrastructure improvements
Industrial Waste Treatment
Water conservation education
Should these choices be voluntary or
mandatory?

Water conservation education
Planning (PRSP-Poverty Reduction)
Infrastructure improvements

Gray water

•
•
•

What is the campaign cost to convince people that their water is safe?
The infrastructure treatment costs are actually much less than public relations costs.
Gray water is used in Southern Africa (e.g. Namibia); Persian Gulf does desalination

Improvements in Infrastructure

•
•

Who is going to fund this?
Get smarter about technologies used in developing countries

Barriers to Change in Developed Countries

•
•

•

Water is cheap
o Pricing
Water Conservation
o Behavior/Cultural Change
o Homeowner’s Association
o Cost
Gray Water
o Promoting multiple uses (e.g. a company that could install the technology that would be used)
o Technology (on the consumer side)
o Initial cost
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o Economic Incentive
Water Reuse
o Yuck factor
Infrastructure Costs
o Retrofitting
o New Buildings
Pollution prevention
o Industrial/political resistance
o Cost of Prevention/Treatment
o Timeframe of regulatory process
o Lack of reporting
Population Distribution/Hydrology
o Focus on energy & water in the Southwest
o Increase of restrictions
o Increase pricing
o Building Codes for Energy Efficiency
o Zoning Restrictions
o Southwest depends on hydropower, which is in danger because of the drought: Water conservation
would affect this hydropower

Research Developments

•

Criteria

o
o
o
o
o
o
o
o

Temporal Reliability
Vulnerabilities (resilience)
Technology Lock-In (flexibility)
Economic sustainability
Short and long term
User cost vs. true cost
Health impact
Water Sustainability

Figures

Graywater, multiple uses/
levels of treatment
Renewables
Pollution Prevention
Scale
Water conservation
Examine standards (tradeoff
health/energy)

Figure 13.1. Participants were asked to choose and rank the best opportunities for developed countries with lower
energy to address the pumping and treatment of water. The majority of those polled chose “gray water, multiple
uses/levels of treatment” as the best opportunity.
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Population distribution

Restrictions in use,
voluntary/legal
restrictions, pricing
Infrastructure
improvements, industrywaste
Efficiency

Figure 13.2. Participants were asked to choose and rank the best opportunities for developed countries with lower water
supplies to address the pumping and treatment of water. The majority of those polled chose “population distribution,”
such that individuals would be dispersed within the country relative to sources of available water.
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14. Food Production, Dr. Roni Neff
Summary:
Energy is an essential component of today’s globalized, high-input food system. The mainstream food supply depends
on oil for activities including fueling farm machinery, producing pesticides, and transport. Natural gas is a key
ingredient in fertilizer production. Electric energy from coal, nuclear, and renewable sources, is the key source for food
processing and for maintaining the cold storage needed for food preservation and food safety. An additional way food
systems are impacted by energy scarcity is that biofuel production rises when oil prices rise, thus linking food prices
directly to oil prices. For all these reasons, energy scarcity will have critical implications for food supply and food
prices,
and
accordingly,
for
food
security
and
equity.
Questions to Consider:

•
•
•
•
•
•
•
•

Where in the food system are the most important vulnerabilities?
What food system changes are needed?
What information is needed to support those changes?
What are barriers to change?
What, if anything, will motivate precautionary change?
What populations face the greatest risk, and what strategies are needed to help minimize the disparities in
harms?
The linked threats challenging future food security and food systems go well beyond climate and energy, to
include population, soil, water, and more. What systems tools and other approaches are most helpful for
addressing these “simultaneous equations?”
What is the role of public health in addressing these concerns?

Frameworks:

•
•

Risk management, in which priorities are set based on likelihood of a threat coming to pass, and magnitude of
potential consequences;
A public health oriented framework, in which priorities are set based on factors including the extent to which
an approach is likely to be effective, feasibility of action, cost, ethical acceptability, political and social will,
and potential for unintended risks.

Discussion:
•

Overview of the role of petroleum throughout the food production system.
o Production, packaging, transport, consumer use/demand, waste
o Other energy uses - cooking, fertilizer production, cold storage, food processing, biofuel production
o Food energy impacts - used to produce a lot more energy than consumed, now flipped.
o Eating to reduce petroleum use - minimize food waste, eat lower on food chain, eat local!
o Energy scarcity worsens climate change (CC) challenges - challenges in adaptation, food supply
chain, agricultural equipment, increased food prices
o 4 changes predicted to happen in ecosystem - reduced oil in food production, increased food system
energy efficiency, decreased food transport distance, changed food consumption patterns

•

What are the most important vulnerabilities in food security?
o Access to water, quantity (some areas will get more, some much less)
o Water scarcity and problems with food quality (toxins in food secondary to additives, land
degradation, processing)
o There is difficulty in convincing corporations to invest in eco-friendly farming and for farmers to
take that on because it does not yield short-term profits.
o Access to land as most of the world's population is living in urban areas. Example, Baltimore City
is now able to have urban farming. Access to land can provide a challenging problem
o Increasing population in industrialized nations. Hits land in two ways - a) Cities are built on the
best land (flat, near water); b) agrarian cultures change the entire economy of outlying areas.
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Loss of knowledge secondary to extremely industrialized food industry is a vulnerability if it’s
needed to shift over to an agricultural system. Traditional farmers already know how to do that.
Knowledge in production strategies and indigenous farming knowledge is understated and being
lost. There is a loss of innovation in agriculture today. Researchers could identify areas to go back
to learn more.

•

What changes would you make in terms of research in food security?
o Land characteristics, different assumptions of transportations and fertilizer
o Ownership of land, type of land use. Better understanding of international development
mechanisms
o Where we produce our foods in relation to where we live (big cities)
o Security and policy (example, countries have to make difficult decisions in cases of oil shortages rationing)
o We may need to ration energy to leave a certain amount of energy for food, etc.
o Increased interest in ecosystems' services - to document how much is needed for our
ecosystems...may influence policy
o Economic valuing of ecosystems.
o We need to map the hydrology and water resources in order to attribute value to it. Would then be
able to ration it.
o Water for cities, estimates by utility officers are used. They compete with farmers. Adds another
layer of complexity.
o Is there any knowledge of producing non-nutrient type foods in comparison to nutrient-type food?
Could the cost be federally adjusted (could benefit energy use and health)?
o Developing renewable energy in agriculture

•

Back to stakeholders and planning to bring peak oil issues in to the equation. Food policy councils already
exist, however, no one is talking about energy. What do we need to do to inform them and bring awareness
to the topic?
o Incentives- planners must think at the local level and consider economic development, future
growth and where people may be more affected. Problems occur at individual level and with
vulnerable populations. Need to address issue of poverty. There is a lot being done with efficient
construction, but not much being done with food. Economic development is super important.
o There was a shift toward more automobile friendly cities, but now shifting toward pedestrian
friendliness. Can improve health but will take a long time to accomplish.
o Can provide public land for farming, allow urban farming, etc.
o Distribution is an issue in face of oil production crisis sec to transportation needs. Food processing
has become extremely centralized
o Farming and zoning. Tax structure changes when farming comes
Volatility
General urban development strategies
Regulatory changes- including incentives
Documenting food energy use (updated)
Water value vs crop value
Developing renewable energy in
agriculture
Disaster preparedness
Understanding layers of power
What other countires have done, zoning
strategies
Rationing
Trade as a solution, cost budgeting of
energy
WTO rules that constrain/allow opportunity
Changes in human settlement
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Figure 14.1. Members were asked to choose which option would best motivate change in food production behaviors as
they relate to climate change. The majority of those polled chose volatility as a driver of change.
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15. Interdisciplinary Collaborations, Nathan Bos

Summary
Confronting climate change requires collaboration across a number of barriers: nationality, language, economic
development, and also between academic disciplines. This session discussed interdisciplinary collaboration particularly
as it relates to the role of public health researchers.
Focus Questions:

•
•
•

What are, in general, the barriers to interdisciplinary research, and how can they be overcome?
What are successful models for interdisciplinary research?
What should be the role of public health in bridging gaps between academic and non-academics (policy,
NGO, military)?

Figure 15.1. This graphic, from a 2010 co-citation study (Bjurstrom, 2011) of the IPCC Third Assessment Report,
suggests that medical journals are cited but not well integrated with the rest of the report.
-

Increase in number of academic papers and patents being written
Increase in co-authorship of papers, specifically within the discipline in science and engineering

Reasons for increase in authorship:
Desire to assess larger topics (multiple institutions coming together)
Tenure issues
Increased funding to science and engineering
Researchers participating in multiple projects
Ideas from participants on why there is less interdisciplinary medical research in Climate Change
-

Medical literature is not as inter-disciplinary in terms of co-authorship
Climate change and clinical practice partitioned in the US whereas in Britain, climate change is driven by
physicians
US physicians are too clinically burdened, have high rates of debt, etc
In contrast, there are physicians and public health (PH) workers doing this work.
Preventive medicine physicians can contribute to improve collaboration between PH workers and physicians
Public health funding is much larger than other industries (ie, agriculture) and this often creates conflicts
among the agencies

Where should there be an influence of mitigation strategies?
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Air quality is an important area where we can increase dialogue on mitigation strategies, especially on
topics like asthma.

Is the different profile of disease entities being seen in clinics due to environmental issues?
o
1.
2.
3.

Yes, both internationally and locally. Lack of water- (poor sanitation vs. drinking soda), malnutrition
- (decreased access to food vs. eating bad foods in US). Very multi-factorial.

Need objective data on climate change- people may argue that those who study climate change have an agenda
Need to disseminate data to drive policy changes- currently climate change is not on the agenda at physician
meetings
Need to identify what drives climate change (agent vs. environment), incorporate geo-medicine

What are barriers to multidisciplinary collaboration?
•
•

Variations in jargon, different definitions and ways of understanding a problem
Interdisciplinary vs. multidisciplinary research:
o Interdisciplinary: people all know the same language
o Multidisciplinary: people who come together with close definitions but different services
o Trans-disciplinary: translating between people from all different perspectives

Nature of the data varies (ie, social networking data vs. other forms of data). Can't always map them together
o Need: understand how people will want to use data
•
Research is very specialized and does not necessarily take into account other areas.
o Need: understand other disciplines. Cannot continue climate change research without taking other
disciplines into account, need other disciplines.
•
Perceptions and misperceptions occur among researchers themselves.
o Need: accept each other more
Issue of science policy makers and the public. What are the issues perceived by people coming from other countries?
•

•
•

Need: consider broad scientific research.
Weak governance in many developing countries, favoring certain disciplines over others
o Need: Interdisciplinary international research policy makers
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