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Challenges & Solutions

A Zoonoses are often sporadic

A Explosive; (short generation time) espemally
when they adapt to new hosiEEE=- e
i Leaves little time to react | W e

A Where Ecology Plays a Roldmm==ay
I For something new What is the Source?
i Where will the next outbreak occur™ ™ F
i When will it happen? el




Vector-borne/Zoonoses

Infectious agents
transmitted to humans
through action of
another species

A Many vector-borne
diseases are transmitted
by arthropods; for
example, Lyme disease,
bubonic plague, dengue,
WNV

A Nearly all are zoonoses

ENVIRONMENT

Reservoir
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TABLE 3-—Linear Trends for the Associations of Distance from Forest and Land
Slope with Lyme Disease Risk at the Place of Residence

Crude OR (85% CI} Adjusted OR? (95% ClI)

Distance from forest, it
[+] 9.0 (2.8, 20.8)

»0-640 i
641 1300 1.8(0.6 58)
2(0.4,4.2)
0

1301-2800 1.
> 2600 1

Slope, degrees!
vid 10
1.5{05,4.7)
2.0(07,5.7)
35(1.4,98)

aariables in lhe bnal Ingistic ragression el are lisled in Table 1
oTast for linear frend for crude assoviali 2= 14.50; P - 0001,
“Reference caleyary

aTpet for linear trend for crude associalion; x* = 9.06, P — 0026,

TABLE 1—Crude and Ad|ustsd Odds Ratios (ORs) for Environmental Varlables
Associated with Lyme Disease In Baltimore County, Maryland, 1989
through 1990

Crude OR (95% Cl) Adjusted OR" (95% Gl

Watersheds®
Littla/ Lower Gunpuowder vs reference 3C{1.0.87)
Pretty Boy/Loch Raven vs relerence 4.4(21,94)

Land use®

Highly developed vs reference 0.3{0.1,1.4) 0.3(0.1,1.0)
Soils”

Fairgood conifer habitat vs poor 250252

Poorlair herbaceous hahitat vs good 1.9(1.0,27)

Manor soils® vs reference 3.4(13,89)

Glanville/Glenelg suils® vs reference 2801358 2.1(1.0, 44}

Genlogy®
Loch Raven schist vs reference 59(2.2.159)
Combined genlagy vs othar (Cockeys- 5.7 (2.5, 13.0)
ville marble/Baltimore gneiss/
Slaughterhouse gneiss)

acjusted for variables in Lhe linal Ingishe regrassion model (Glenville! Glenely suils, igh densidy
dewiiapment, Pretty Boy/ Loch Raven watersheds, Lillle /Lawer Gunpowdar watersheas, foresied
areas), Variables withou! vilues wena nat inclucad in the final model.

“Original databiase usad for extracting environmental variabilis Only varablas with significant
associations with Lyme diseasu arc mclucded,

“The naune gven o this particular soll serles by the US Deparlinuol of Agicuture.

Figure 1. The small map (upper
right) shows the distribution of
Lyme discase cases in Baltmore
County.

Figure 2. Tha large map shours
environmontal ik factors.




Where Do We Get Environmental Data?
Remote Instrumentation

I Global Earth Observation System of
Systems (GEOSS).

T NASA, NOAA, USGS, EPA, CDC. DoD, USDA,
NSF, DHS, USAID

Chi!e 31 March 2001 Color Composite bands 3,5,4 (2.5% Saturation)

RN o
O A Types of ecological data:
I land use/cover
I elevation

I vegetation

I moisture

I temperature




Where Do We Get Environmental Data:
In situ Monitors

Summer
Thunderstorm
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Where Do We Get the Health Data?

5= e Waiting until people are

T pEEE— sick is a 6bité
e S=anreery

5 y |
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Where Do We Get the Health Data?

Survey for potential reservoir
and presence of vector

Blood sample for pathogen detection



What Do We Get When We Put It All Together-
Forecasting Mosquitoes That Spread West Nile Virus



