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“Satellite Imagery
and Epidemiology”

Background

TheWest NileVirus causesflu-like symptomsin people. In some cases, it causes encephali-
tis, which may result in serious brain complicationsor may befata. Although theWest Nile
Virusaffectsanimals, itismainly adisease of birds. The Virusistransmitted to humanswhen
amosquito bitesabird that hasthe disease and later bites a person. Humansdo not get the
West NileVirusfrom other humansor directly fromanimals.

Using mapsfrom NOAA (Nationa Oceanic and AtmosphericAdministration) satellites, re-
searchers can trace the weather and vegetation which affect mosquitoesthat transmit the
West NileVirusto people. Since mosquitoesthriveinwarm, moist surroundings, researchers
look for patternsof weather conditionsthat may help predict wherethe Viruswill spread and
bemost serious. Then, authorities can take di sease-controlling precautionsto help savelives.

Procedure

1. UseFigureA3.1, themaptitled, “ Average Temperature July, 2001”, tofollow these
ingructions.
la Usingthedatain TableA3.1, writethe number of bird casesand the number of

Problem: How can satellite images
help predict which states
are at risk for having more
people infected by the West
Nile Virus as it spreads
across the United States?

Materials: Science on a Sphere™ globe
with relative humidity data
sets and colored pencils

human casesfor theyear 2000. Usetheform* Bird Number/Human Number” in
the space onthefigurefor New York state. For example, New York would be
1263/14. 1f no number islisted then useadash (-) instead of ablank. Circlethe
numbers.

Using thedatain TableA3.2, writethe number of bird casesandthe
number of human casesfor theyear 2001. Usetheform®Bird Num- |
ber/Human Number” in the space on the figure for Florida. For [§
example, Floridawould be*1066/12”. 1f no number islisted then
use adash (-) instead of ablank. Put abox around the numbers.
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State
Connecticut
Delaware
Maryland
Massachusetts
New Hampshire
New Jersey
New York
North Carolina
Pennsylvania
Rhode Island
Vermont
Virginia
Washington, D.C.
Total

Color therectanglesthat denote temperature range onthemap in FigureA3.1
according to thelabels. Then, lightly color Figure 3.1 so that you can seethe
numbersyou wrote. Noticethat there areletters on thefigurethat correspond to
acolor toguideyou. For example, areasmarked withan“A” should be colored

red on thetemperaturefigure.

; still other states did not report.

West Nile Virus - 2000

Number of Bird Cases =~ Number of Human Cases
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State
Alabama
Arizona
Arkansas
California
Connecticut
Delaware
Florida
Georgia
inois
Indiana
lowa

Table A3.1. Bird and
Human West Nile Virus
Cases by State - 2000

Kentucky
Louisiana
Maine
Maryland
Minnesota
Massachusetts
Michigan
Mississippi
Missouri
MNebraska

MNew Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Pennsylvania
Rhode Island
South Carolina
Tennessee
Vermont
Virginia
Washington
Wisconsin
West Virginia
Washington, D.C.

Total

Repeat Steps lathrough 1cfor themaptitled, “ Total Precipitation (Inches) July, 2001”7,
inFigureA3.2.

Data for Tables A3.1 and A3.2 come from the Center for Disease
Control (CDC) in Atlanta, Georgia. These data are provisional and
subject to revision or adjustment in the future. Some states reported
to the CDC even if there were no cases; some states reported “No
Data’

West Nile Virus - 2001

Mumber of Bird Cases Number of Human Cases

59 2

0 No Data

4 0
No Data 0
444 6
34 0
1066 12
326 5
138 0
47 No Data

1 No Data

43 0

6 1

7 No Data
454 6
0 0
1238 3
65 0

3 0

7 No Data

0 0

83 No Data
1069 12
0 0
726 14
] No Data
No Data 0
286 No Data
0 0
361 3
245 0
0 0

46 No Data

0 0
215 0
0 0

58 0

1] No Data
359 No Data
7398 64

Table A3.2. Bird and Human West Nile
Virus Cases by State - 2001
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Computer generated contours
Based on preliminary data
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Figure A3.1. Temperature and West Nile Virus
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Figure A3.2. Precipitation and West Nile Virus
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) Questions

1. Inwhat geographic part of theU.S. weremost West NileVirushbird infectionsfound
{ in2000? Human infections?

2. How didthegeographiclocation for the casesof of West NileVirusbirdinfections
change between 2000 and 20017

3. What isthetemperaturerangefor the geographic areawherethe most West Nile
Virushirdinfectionswerefound?

4. What isthe precipitation rangefor the geographic areawherethe most West Nile
Virusbirdinfectionswerefound?

5. Based onthemapsthat you completed using FiguresA3.1 and A3.2, wheredo you
think theWest NileVirusbird infectionsmight appear next?

6. Based onthemapsthat you completed using FiguresA3.1andA3.2, what
geographic location might have themost human cased of theWest NileVirus?What
wegther conditionsexist inthisarea?

7. Why doyou think that the West Nile Virusfirst appeared in New York?

Conclusion

Review the problem stated on thefirst page and write adetailed conclusion.
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Answer Key

1. Northeast

2. Spread south along theAtlantic coast

3. 60-90degreesFahrenheit

4. 2-20inches

5. MidU.S.

6. Southern U.S. wherethetemperatureand precipitation are high.

7.  NewYork City isamaor port. Birds, mosquitoesor other animals probably carried

thevirusfrom another country; the virus probably flourished and spread because of
warm temperaturesand high humidity.
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