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Researching Under
Uncertainty




We Respond to a Range of
Emergencies

from

“small” emergencies which involve a limited
number of emergency response staff ...
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Tanker Fire accident at Staten Island (NYC), March 2003



e ... 10 “medium” or moderate emergencies,
and ...

HEAT EMERGENCY
July 1999

Courtesy NYC DOHMH 4



e “large” emergencies ...
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NYC WTC 9/11/01



Hurricane Katrina: New Orleans

Photo by U.S. Coast Guard, from BBC



Influenza Pandemic 1918 at Camp Funston
(Kansas)




Analogy:
Emergency Preparedness

e “All-Hazards” approach

e Actions based on Emergency
Response Plan

* Train and practice for
emergencies



Social Effects Caused by Disasters

 Fear (actual “panic” is considered
rare)

* Potential for dissemination over
large geographic area
* Possible need for mass evacuation

* Disruption of normal, day-to-day
activities for extended periods of
time

» Can overwhelm medical services



SARS and the economy:
Impact on global travel, Hong Kong

Slide courtesy of Dr. Isaac Weisfuse, NYC DOHMH



What About Our Research
Agenda?

o Similarities with disaster and
preparedness research

¢ “Systems” and operational research and
training (cf. CDC “PRC”, “PERRC”
programs)

e Basic science, including social sciences
—What are likely social responses to climate

change?
—How can they be made most constructive?
—Housing and transportation alternatives?




“Systems” Example:
Incident Command System (ICS)

Emergency Response uses the
Incident Command / Incident
Management System (ICS / IMS) as a
basis for Iits emergency response
planning and operations
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Some Questions:
Incident Command System (ICS)
e Is this the most effective way to organize
and coordinate response?

 What are Iits greatest weaknesses?
(Communications is one)

« Are there ways to improve decision
making in emergencies?

e Can (should) these be integrated into ICS?
« How can communications be improved?
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Effects of Climate Changes

Multifactorial

Specific scenarios will depend on the exact
changes In climate

Uncertainty makes for more difficulty
However, some likely possibilities:

— Changes in range or prevalence of a number
of diseases

— Changes In seasonality of some diseases

— How will people adapt behaviorally? Will
movement from rural areas to cities
accelerate?

— Technological adaptations?



Compare and Contrast:
The Climate Change Research
Agenda & Disaster Research

Our usual disaster model is for acute events
Climate change likely long term (“chronic”)
Must begin now on research for the future

There will be unanticipated consequences.
How can we recognize and plan for them?

The good news: “Stimulus package: ...
science, science, science, science”. (Speaker
Nancy Pelosi, NPR, January 14, 2009) 5



An Example:
Infectious Diseases
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Emerging Infections

* Those rapidly increasing in incidence
(number of new cases) or geographic
range

e Often previously unknown and
unexpected

« Anthropogenic causes often important
IN emergence



Global Examples of Emerging and
Re-Emerging Infectious Diseases
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Some Effects of Climate on
Infectious Disease

 DIRECT:

— Effect on distribution or abundance of
vectors or natural hosts

— Effect on stability of pathogen

* INDIRECT:

— Effects on host susceptibility
— Effects on human behavior

—Possible effects on agriculture and
human movement



Some “Seasonality” or Climate Effects

Hantavirus Pulmonary Late spring and

Syndrome

Cholera

Bacterial Meningitis
(Africa)

Rift Valley Fever
(Africa)

Measles
Influenza

summer

Sea surface
temperatures

Dry season in
“meningitis belt”

Rain (often following
drought)

Late spring-summer

Winter (temperate
Zones)

Rain following
prolonged drought:
Increase in population
of rodent host

Increase in marine
copepod host

Usually ascribed to
host susceptibility

Increase in mosquito
vector population

Ascribed to greater
stability of virus



Seasonal

ity of Selected

Respiratory Infections in U.S.
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SERENNRERE

U.S. WHO/NREVSS Collaborating Laboratories

National Summary, 2007-08
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Influenza Activity, Hong Kong
2007
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Influenza and Environmental
Conditions, Dakar
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How Might Climate Affect
Influenza?

Could a warming climate convert influenza from
a wintertime disease to a 2 peak (winter and
summer) or year-round infection?

Effect of climate on mutation rate iIs unknown

Interactions between wild waterfowl and
domestic poultry may increase

Husbandry, farmers’ interactions with poultry will
change

Export of poultry may be affected



Some Suggestions

Develop outlines for research agenda now

Test and model a number of different
scenarios

WIll effects be stable or changing?
What factors would affect this?
Rapid mobilization or long term programs?

— We wi

Who wi
researc

| need both!
| be the climate change

ners of the future? 2



A Final Thought

... Or, if you must, panic intelligently!

27
(With thanks to the late Douglas Adams, from: www.thanksforallthefish.org/contact)



