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Topic Outline

Global Population at Risk

Roles for Earth Observations and GIS

Disease Surveillance & Forecasting (individual health)
Modeling & Mitigating Epidemics (population health)
Conclusions



Leading Causes of Death, Worldwide:
Est. for 2002

Cardiovascular 16,733,000 (29%)
Infectious & parasitic 14,867,000 (26%)
Malighant neoplasm 7,121,000 (12%)

Violence/injuries/
Accidents/suicides

Chronic lung

5,168,000 (9%)

13,702,000 (6%) Total estimated deaths
2,972,000 (5%) =97,029,000

Pregnancy-related

Other 2,398,000 (4%) Nearly 15’000’000

Digestive disorders 1,968,000 (3%) (> 25%) are attributed to
o Infectious diseases
Neuropsychiatric dis. 1,112,000 (2%) (UN/WHO)

Diabetes mellitus 988,000 (2%)

Source: Emerging Infectious Diseases, 2005
Centers for Disease Control and Prevention



System of Systems
Societal Benefit Area = Health




Communities of Practice
Societal Benefit Area = Health




Locations of Emerging Infectious Diseases

Source: U.S. Centers for Disease Control, 2005



Dust Storm Frequency And Estimated
Emissions 1963-1992 (averaged)
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Courtesy, Global Change Newsletter # 58, June 2004



Average Dust Deposition (g/m2/year)

Source: Science 308 (1 April, 2005) p.70




General Data & Information System

Other data in:

Dust/Smoke

Questions
Where, When, How much

Raster/Vector
~
Epidemiologists _, State DOH, €DC
Analysis & Visualization Via NEDSS
— &
Data in: 3690

Doctors/Schools

Health Questions

Respiratory syndromes




New Mexico/Texas Dust Storm - Dec 2003

Mexico




Observed Visibility vs Modeled Dust

Concentrations Dec. 15-16, 2003

Texas

Continuous Air Monitoring Stations
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DREAM Baseline (no EO data included)



Comparison of DREAM Dust
Concentrations at 20Z 15 Dec 03

Static Surface Inputs



DREAM Performance
Before & After EO Data Assimilation

Metrics Wind Wind Temp. Definition
Speed (m/s) | Direction (°) (K) (M: modeled; O: observed)
Mean 5.53 23140 | 276.74 18
observed NG
Mean 4.65 226.60 275.56 iZNlM-
modeled 4.37 230.38 277.48 N
Mean -0.88 -4.80 -1.20 13,0y
bias -1.16 -1.02 0.72 N =
Mean 1.97 51.76 4.09 ii“\"- o]
error 2.03 47.85 2.67 NE
i(Mi _Oi)2
Agreement 0.74 0.74 0.71 1 T
index 0.75 0.76 0.95 > (M, -0]+[o, -0}

Blue values = before EO Data Assimilation
Red values = after EO Data Assimilation




One Family's Network of
Daily Human Contacts

el - -

Work Car pool

Work
Lunch
Car pool Shopping
o o
\¢ \/
Home “ Car Car ." Home
. . Q Day care . .
® @

School bus School School bus

Green = father's daily contacts; Blue = mother's contacts;
= pre-school child's contacts; Red = school-aged child’s contacts

From: Barrett et al. (March) 2005. Scientific American



Database of Family Members
And Activities

Household No. 2375 ! ™

ﬁ ﬂ@ LR

Income:$37K $28K $0 $0
Status: worker worker student day care

[ im2szs \1

| HH23?5 -]

Daily Activities #2375
8:00am leave home; 8:40am arrive
work; 2:00pm have lunch; 3:20pm
go to dentist; 4:45pm leave dentist;
5:30pm go shopping 6:40pm leave
shopping; 7:20pm
arrive home

From: Barrett et al. (March) 2005. Scientific American



Spread to a Global Epidemic

A = Household

B = Direct contacts

C = Contacts' circles of
contacts

D = Long distance contacts

Long distance
 connections

From: Barrett et al. (March) 2005. Scientific American



Simulated Epidemic in Portland, Oregon

Targeted vaccination
and quarantine starting
day 14

Infected: 1,281
Vaccinated: O
Dead: O

No response

Infected: 1,281
Dead: O

Day 1: Undetected Smallpox Release

Infected: 2,564
Vaccinated: 30,560
Dead: 312

Infected: 23,919
Dead: 551

Day 35: Smallpox Epidemic

Infected: 2,564
Quarantined: 35, 725
Vaccinated 37, 207
Dead: 435

Infected: 380,582
Dead: 12,499

Day 70: Epidemic Uncontained or Contained
From: Barrett et al. (March) 2005. Scientific American
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