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Data Exploration: What is the relationship between Rainfall, Mosquito Population Dynamics and the Onset of Mosquito-borne Disease in my Community? 

Adult female mosquitoes lay their eggs in or near standing still water.  For this reason, the rainy season is also the perfect time for mosquito population outbreaks.  With more female mosquitoes, there are more mosquito bites, which increases the probability of transmission of mosquito-borne disease. 

You can do an investigation to find the relationship between the amount of rainfall, the population dynamics of mosquito populations, and the number of cases of mosquito-borne disease in your community, using GLOBE data.  

To do this data exploration, you will need to conduct your research during the rainy season. You should begin 2-3 weeks before the anticipated start of the rainy season, and continue your daily observations for 2-3 weeks after the rainy season is over. 

To get precise rainfall data for your community, you can use the GLOBE Precipitation Protocol and collect daily or weekly measurements.

· GLOBE Precipitation Protocol and equipment
· GO Mosquito Habitat Mapper App (to track the number of mosquito larvae observed)

Before you start a data collection project, learn about the yearly precipitation patterns in your community.  We will examine data from the Global Precipitation Measurement Mission in this activity. 

Engage:
Before you begin this activity, think about what you know about the mosquito life cycle. How long after the adult female mosquito lays her egg will the eggs hatch and become larvae? What variables (temperature, precipitation, food etc.) contribute to the time it takes for an egg to develop into a larva, and what variables contribute to the time it takes for a larva to turn into a pupa, and a pupa into an adult? 
 
Explore:
Did you know that scientists are able to measure precipitation that is falling using satellites? The Global Precipitation Measurement mission (GPM) is able to measure how much it is raining and snowing all over the globe, and it can update these measurements every three hours. 

Let’s look at the amount of precipitation that fell worldwide over the past week. Click here to view this data animation.  As you watch this, notice the direction the winds are moving and the type and amount of precipitation that is falling over your region.

We can go in closer to see how much precipitation is falling in your region over a certain period of time using the Global Precipitation Viewer.  You can move the globe to find the area you are interested in, and then use the “+” button to enlarge that region.  You will also see some other tools you can use to assist you. You can select the last 30 minutes, the past 24 hours, or the past week and view the amount or rain and/or snow that fell during those time periods. 

What did you find about how much precipitation fell in your region over the past 30 minutes? How about over the past 24 hours? How much and what type of precipitation fell over the past week in your region?

Click here to view the data animation showing the precipitation that fell in the past week, and use that data to predict whether you will get precipitation in the next few days? What is your prediction?  

Look at data collected last year. When did the rainy season start in your region? You can also look for other years that are available.

If you were designing your research project, when would you want to start collecting data for this year? 

Explain: 

What other data will you need to collect to determine the impact of the amount of precipitation on population dynamics of mosquito populations in your community?

What data will you need to collect to determine the impact of the amount of precipitation on the onset of mosquito-borne diseases in your community?

Now design your experiment!

With your teacher, design your experiment. Your class may need to spend several weeks or months on this project, but you only need to collect data periodically (how often will depend on the rate of rain and the size of your rain gauge; for mosquito data, data collection using the GLOBE Observer Mosquito Habitat Mapper every week or two weeks is ideal).  Here is a simple template you can use to design your experiment.










Designing your Scientific Mosquito Investigation

	Ask a question



	

	Make a hypothesis



	

	Determine kinds of data you need to answer your question


	

	How will you collect the data? 
(List tools and procedures, where and how often you will collect data here)

	

	What kinds of problems could you have? 


	

	Collect data



	

	Visualize data 
(first step: use the GLOBE Vis system!) 


	

	Make graphs to display the data



	

	Analyze the data- what do you see in the graph?


	

	Did you support your hypothesis? 
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