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CQ6 Overarching Question: How do patterns of
human environmental and infectious diseases
respond to leading environmental changes,
particularly to urban growth and change and the
associated impacts of urbanization?



CQ6 HyspIRI Science Questions

Human Health and Urbanization Sub-questions

Uses of Space-based Observations to Address Human Health Concerns

In addressing human health and security concerns, space-based observations are most useful
when merged with many other sources of data. Public-health, risk assessment, management
and decision making has benefited from space-based technologies, and can benefit further
with improvements in these technologies, through applications that address issues of:

e How land surface characteristics such as vegetation state, soil moisture, temperature, and land cover
composition affect heat stress and drought, and vector-borne and zoonotic disease [DS:
156,158,160,183-184,198]

= How air pollution (e.g., particulate matter) interacts with land cover status and energy balance
characteristics, to impact respiratory and cardiovascular diseases? [DS: 158,177]

< What changes can be observed and measured in emissivities of urban surfaces and how do
emissivities change for different cities around the world as they impact the urban heat island and
associated land-atmosphere energy balance characteristics? [DS: 167-168]

= How the distribution of urban and peri-urban impervious surfaces affect regional energy balance
fluxes, hydrologic processes, and biogeochemical fluxes, and what is the response of ecosystems to
these changes? [DS: 167-168,198,203]

< How environmental management strategies mitigate changes to hydrologic processes, including heat
and biogeochemical fluxes and coastal waters in reducing related risks to human health and economic
well-being? [DS: 146,167, 196, 204, 208]

< How can we characterize the dispersion, transport, and chemical evolution of hazardous plumes
generated by industrial effluents and accidents? [DS: 160-161, 170-178]



Q6. HysplIRI Science Questions

Human Health and Heat Island

Number of Heat Related Deaths
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This graph tracks maximum temperature, heat index, and
heat-related deaths in Chicago each day from July 11 to 23,
1995. The gray line shows maximum daily temperature, the
blue line shows the heat index, and the bars indicate num-
ber of deaths for the day.
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Q6. HyspIRI Science Questions
Heat Stress & Drought




CQ6. HyspIRI Science Questions
Vector-borne Diseases (Malaria)
Heterogeneous Transmission with Landscape
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Q6. HyspIRI Science Questions
Zoonotic Diseases

Hantavirus Pulmonary Syndrome Riskmap
Southwestern, USA 2007
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Q6. HyspIRI Science Questions
Air Pollution & Cardiovascular Disease
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FIGURE 3. Years of life lost attributable to urban air pollution by region.



Q6. HyspIRI Science Questions
UV and Cancer

Erythemal UV index Clear-sky
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CQ6. HyspIRI Science Questions
Emissivity
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CQ6. HyspIRI Science Questions

Emissivity
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CQ6. HysplIRI Science Questions
ydrologic Processes & Biogeochemical Fluxes
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CQ6. HyspIRI Science Questions
Monitoring Hydrologic Processes and Algal
Blooms in Near Shore regions
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Q6. HyspIRI Science Questions
Air Pollution & Hazardous Plumes




Q6. HyspIRI Science Questions
Air Pollution & Hazardous Plumes
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CQ6 HyspIRI Science Questions

Human Health and Urbanization Sub-questions

PRIORITY OBSERVATIONS, MEASUREMENTS, AND TECHNOLOGY
DEVELOPMENT

This section identifies various needs for space-based observational data that will
help to address human health problems in six areas of application:

(Areas That HyspIRI TIR Data Can Address)

Heat stress and drought,

Vector-borne and zoonotic disease,

Ultraviolet radiation and cancer,

Hydrologic processes, algal blooms and water-borne infectious diseases,
Air pollution and respiratory/cardiovascular disease, and

Acute toxic pollution releases.
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