Abstract

Using GLOBE data, the student researchers investigated the relationship between precipitation, humidity, temperature and the frequency of West Nile virus.   Only cities within certain latitudinal parameters were examined.  The temperature was a key factor in the development of West Nile virus while precipitation appeared to be an indirect factor.
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Research Question/ Hypothesis
Research Question: Based on environmental and climatic conditions when would these global cities most likely expect an outbreak of West Nile virus?

Hypothesis: If precipitation, humidity and temperature are elevated in a given area, then the instances of West Nile virus outbreaks will be increased because these factors are ideal for mosquito growth and development and mosquitoes transmit West Nile virus.

All students in our class last year had to create projects based on a specific scientist’s field of study. One student designed their project on the spread of West Nile virus across the United States. We believed that the data this student collected and the research this student gathered was sufficient to support another more extensive project. This subsequent project has led to an investigative measure to examine how climatic factors would affect the spread of West Nile virus.

Methods and Materials

We obtained our data from the GLOBE websites. We used a compilation of data from various schools throughout the world using GLOBE protocol.  The following GLOBE protocols were used: relative humidity, average temperature, and total rainfall.

1. Go to http://www.globe.gov
2. Go into find data, advanced school search

3. Type in a city or school name in the school search bar

4. Click a school of your choice

5. Click the data link

6. Scroll down and click “Get Data Now”

7. Now click on the protocols you want

8. Go to the bottom of the page and select “Download tab-delimited results to disk”

9. Save it to where you would like it

10. Open it in Microsoft Excel

11. Find the averages that you want by using the average formula

12. Use the graph wizard to design a line graph


We also inputted data onto the GLOBE website using the Surface Temperature protocol. We used an IRT (Infra Red Thermometer) to measure the temperature. We used a GPS (Global Positioning System) to plot our points on a thirty meter by thirty meter grid.

Data Summary
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1. Total rainfall, average air temperature and average relative humidity in Tokyo, Japan from January 2005 to December 2007.
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2. Total rainfall, average air temperature and average relative humidity in Kansas City, USA from January 2005 to December 2007.
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3. Total rainfall, average air temperature and average relative humidity in Tel Aviv, Israel from January 2005 to December 2007.
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4. Total rainfall, average air temperature and average relative humidity in Zagreb, Croatia from January 2005 to 

December 2007.

[image: image5.png]= Average Air Temperature (°C)
= Average Relative Humidity (%)

= Average Rainfall (mm)

Wi

Abiotic Factors- Berlin, Germany

A

7\

A
AP\
NN

L e s e e e LA e 1
©
2
&

N
\
V

o

S04

/\

SO-ui

180
160
140
120
100

80
60
40
20
0
0

suun

]

@

T

Month-Year

S<S3°2R0208s<33°3R0208Es<3373H020

T

@
]





5. Total rainfall, average air temperature and average relative humidity in Berlin, Germany from January 2005 to December 2007.

Analysis and Results
In Zagreb we found that according to the data we collected July has the highest average temperature of about 27.6°C, since this is also the month with the highest precipitation, it is clear that there would be an increase in mosquito population resulting in an increased threat of WNV outbreaks from our research we found that a seven week lag period is noticed from ideal conditions to the outbreak itself. Therefore, about mid-August there is likely to be a surge in the number of people who are diagnosed with WNV.  In Berlin, the temperature peaks in late may to early June, with consideration of the previously mentioned lag time, we can assume that the most likely time for a West Nile outbreak would be mid July. Although an epidemic in Berlin is not likely because the temperature never reaches the ideal 26°C and humidity is lower when the temperature rises. In Tel Aviv, the temperatures are highest in July but very low rainfall, although this wouldn’t stop an outbreak because Tel Aviv is situated on the coast of the Mediterranean Sea and the moisture produced by it would be sufficient for mosquito growth.  Therefore, the most likely time for West Nile Virus to occur in humans is during late August to early September, due to the seven week lag time. In Tokyo, temperature peaks around August, and there is consistently a fair amount of rain in this month. With the seven week lag, the most likely time for an outbreak in Tokyo would be in late September, to late October. In Kansas City, all measures peak in June therefore, after the 7 week lag period would lead to an expected WNV outbreak in late August, to early September. 

Conclusion

Temperature is a key factor in the propagation of WNV in areas based upon the information collected throughout the research analysis.  According to the research presented, a mean temperature around 27 degrees Celsius during a stretch of time greatly influenced the breakout of mosquito populations in these areas.  Precipitation, necessary for the embryonic development of the mosquito, was not a direct factor in the outbreak of West Nile Virus.  Humidity has no direct correlation to the incidence of West Nile Virus.  

The conclusions were derived through the research process.  The data collected using GLOBE protocol was established from hours of research determining the appropriate cities and schools that could provide the information and fit within the parameters set out at the beginning of the project.  These parameters were to stay within a 30 degree latitude range of Kansas City, USA.  The conclusions reached and discussed throughout the analysis section was done through peer-reviewed articles specifically examining the climatic factors associated with the spread of West Nile Virus.  Data analysis was completed once the necessary information was gathered from the GLOBE database.  The information was graphed and the trends were noted throughout the 3 year analysis performed throughout the experiment.  It was noted that the trends found in each city corresponded to the data collected throughout the peer-reviewed information. Prevention techniques were discussed, especially in terms of physical and chemical techniques necessary to prevent the contraction of WNV for each country.

Discussion

If our project were to be repeated, we would be able to make many improvements. We could have looked at more possibilities of preventative actions. We also could have found if other abiotic factors affected the development of the West Nile virus (WNV). The information that we assimilated will affect countries by explaining to them the preventative measures needed to be taken so that their citizens will not obtain the virus. Further studies that could be made include: finding out when other cities might have outbreaks. Find preventative measures on other encephalitis flavaviruses. Our findings were the same as in “The West Nile Virus in Israel”, by Paz, there was a 3-9 week lag of the time when WNV was prevalent in mosquitoes to when humans had obtained it with some people with symptoms. Also most of the outbreaks in our findings would happen in September as in the findings in, “The West Nile Virus in Israel”.
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