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Abstract 
 
 

The purpose of this study was to see if there is a link between global climate 

change and an increase in mosquito populations and mosquito borne disease. 

Students came up with two research questions: 1) How does climate change affect 

mosquito populations? and, 2) How do changes in precipitation affect mosquito 

populations? The three hypotheses tested were: populations of mosquito larvae 

increase as rainfall amounts increase, the heavier the rainfall, the more likely 

mosquito larvae will be found in sitting water within a few days, and one effect of 

climate change is heavier precipitation events, which leads to increased mosquito 

populations because of more sitting water. Students collected water samples and 

looked for mosquito larvae around our school’s campus as well as recorded rainfall 

amounts at our school’s weather station. Students also collected atmospheric data 

using the one-day integrated weather data sheet and followed GLOBE protocols. 

The data collected showed that mosquito larvae increased as rainfall increased. The 

data also showed that the heavier the rainfall, the more likely mosquito larvae will be 

found in sitting water within a few days. Historical data seemed to show that 

mosquito larvae increased when there was a heavy precipitation event following a 

dry period. For the most part, students’ hypotheses were supported by the data. 

Further research needs to be conducted in order to see if global climate change has 

an effect on mosquito populations and an increase in mosquito borne diseases.  
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Research Questions 
 

• How does climate change affect mosquito populations? 

• How do changes in precipitation affect mosquito populations? 

Research 
 

Worldwide, there are approximately 3,450 mosquito species. There are currently 

about 300 species of mosquitoes in Florida and 40 in Sarasota County.  Mosquitoes 

breed in shallow water; however mosquitoes don't fly too far from where they breed.  

When mosquitoes “bite”, they are not actually using it for food, but instead for the 

development of eggs.  Only female mosquitoes take blood meal in order to lay several 

hundred eggs.  The mosquitoes breathe using a thing on their back called a trumpet. 

Mosquitoes only live for two weeks to a month. Mosquitoes lay their eggs in stagnant 

water because larvae require air at the surface to survive.  Any water holding container 

has the potential to breed mosquitoes and, in fact, one tablespoon of water can be 

enough to produce 100 mosquitoes (Sarasota County Mosquito Management, 2012).  

Places with at least some seasonal warm weather are where mosquitoes typically call 

home since they cannot survive in year-round cold climates. 

Some mosquitoes can transmit diseases and these types are called vectors. 

Examples of diseases that vector mosquitoes transmit include malaria, dengue fever, 

West Nile virus, and yellow fever.  The disease is transmitted when the mosquito lands 

on you and injects its saliva into your blood before siphoning blood.  This causes an 

allergic reaction. If the mosquito is carrying blood meal from another person or animal, it 

can transfer the disease to the new “host”. Currently, there are no cases of malaria in 

the United States, but scientists believe that a changing climate could eventually bring 

malaria to the U.S. (Sarasota County Mosquito Management, 2012).    

According to the Florida Climate Center (2008), “’Climate Change’ refers to the 

variation in the Earth’s global or regional climates over time.”  Since 1985, the southeast 

U.S. has experienced a 10% increase in rainfall and an increase in the frequency of 

large rainfall events that produce at least 2 inches of rain (Florida Climate Center, 

2008).  In addition, most rural areas in Florida have been on a warming trend over the 
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past century.  Increased rainfall leads to an increased amount of sitting water.  This is 

especially true for larger than normal rainfall events because the rainwater comes down 

in large quantities in a short period of time and so it cannot infiltrate the soil and instead 

sits at the surface. 

Climate change can also lead to more extreme weather events, such as flooding, 

drought, and hurricanes.  “They [mosquitoes] breed in standing water, but these can 

actually become more prevalent during a drought than in rainier times” (Lemonick, 

2012).  Mosquitoes are able to reproduce more quickly than most insects and if they are 

in warmer weather, they can reach maturation earlier, thereby spreading diseases more 

quickly (Lemonick, 2012).  Another factor is the changing of the seasons where spring is 

coming earlier and winters are shorter and milder with fewer frost days.  These 

conditions are ideal for the survival of mosquitoes and many other insects.  With 

changes in regional climates, mosquitoes are able to expand their range and reach new 

areas and potentially spread new diseases.  

Hypotheses 
 

• Populations of mosquito larvae will increase as rainfall amounts increase. 

• The heavier the rainfall, the more likely mosquito larvae will be found in sitting 

water within a few days. 

• One effect of climate change is heavier precipitation events, which leads to 

increased mosquito populations because of more sitting water. 

Methods & Materials 
 

  Collecting Mosquito Larval Data: 

• Materials: Turkey baster, mosquito larvae containers with lids, rain gauge, 

water sampling location (bird bath), stereoscopes, Petri dishes, pipettes 

• Methods:  Students went every school day at approximately 10:00am to 

check the rain gauge and the bird bath.  They recorded the rainfall in 

centimeters.  When checking the bird bath, the students used a turkey baster 

to siphon any sitting water to put in the mosquito larvae container.  When 
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back in the classroom, the students examined the water sample more closely 

for larvae.  If larvae were present, they removed them with the pipette and 

observed them under the stereoscope in order to try and identify them. 

 

Collecting Atmospheric Data: 

• Materials:  1-day integrated weather data sheet (GLOBE), GLOBE cloud 

charts, weather station that includes a digital thermometer/hygrometer, rain 

gauge, and barometer 

• Methods:  Students went every school day at approximately 12:00pm to 

collect atmospheric data according to the 1-day integrated weather data 

collection protocols.  Students then entered their data on GLOBE’s website. 

 

Results 
 

Table 1: Florida’s Average Precipitation (in inches) by Month for 2007-2011  
(Source: Florida Climate Center) 

 

Month 
Average 

Precipitation 

January 30.99 

February 30.94 

March 31.07 

April 25.43 

May 31.09 

June 31.24 

July 33.12 

August 33.17 

September 33.97 

October 33.87 

November 33.93 

December 34.21 
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Table 2: Florida’s Total Annual Precipitation (in inches) for 2007-2011 
(Source: Florida Climate Center) 

 

Year 
Total 

precipitation 

2007 29.57 

2008 29.00 

2009 45.01 

2010 46.85 

2011 48.77 

 

Table 3: Sarasota County’s Total and Average Mosquito Larval Counts  
by Month for 2007-2012 

(Source: Sarasota County Mosquito Management) 
 

Month 
Total 
Count 

Avg. count 
per year 

January 6740 1123 

February 10256 1709 

March 13612 2269 

April 26830 4472 

May 18218 3036 

June 28942 4824 

July 46374 7729 

August 39854 6642 

September 38750 6458 

October 26212 4369 

November 7556 1259 

December 5654 942 

 

Table 4: Sarasota County’s Total Annual Mosquito Larval Counts  
for 2007-2012 

(Source: Sarasota County Mosquito Management) 
 

Year 
Total 
Count 

2007 44218 

2008 54670 

2009 45771 

2010 37642 

2011 48195 

2012 38502 
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Table 5: SSA+S Total Rainfall and Mosquito Larval Counts for January – April 2013 
(Source: Sarasota School of Arts and Sciences) 

 

Date Rainfall 
Number 

of 
Larvae 

28-Jan 0 0 

29-Jan 0 0 

30-Jan 0 0 

31-Jan 2.4 0 

1-Feb 0 0 

4-Feb 0 0 

5-Feb 0 0 

6-Feb 0 0 

7-Feb 0 0 

8-Feb 2.3 2 

12-Feb 1.8 0 

13-Feb 0 0 

14-Feb 0 0 

22-Feb 0 0 

4-Mar 0 0 

5-Mar 0 0 

20-Mar 2.5 0 

25-Mar 8 0 

5-Apr 3 2 

9-Apr 1 - 

 10-Apr 0 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1: Florida’s Average Precipitation (in inches) by Month for 2007
(Source: Florida Climate Center)

Figure 2: Florida’s Total Annual Precipitation (in inches) for 
(Source: Florida Climate Center)

 

 

Average Precipitation (in inches) by Month for 2007
(Source: Florida Climate Center) 

 

 
Figure 2: Florida’s Total Annual Precipitation (in inches) for 2007

(Source: Florida Climate Center) 
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Average Precipitation (in inches) by Month for 2007-2011  

 

2007-2011 

 



Figure 3: Sarasota County’s Total and Average Mosquito Larval Counts 

(Source: Sarasota County Mosquito Management

 
Figure 4: Sarasota County’s Total Annual Mosquito Larval Coun

(Source: Sarasota County Mosquito Management

 

 

 

Figure 3: Sarasota County’s Total and Average Mosquito Larval Counts 
by Month for 2007-2012 
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Figure 4: Sarasota County’s Total Annual Mosquito Larval Coun
for 2007-2012 
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Figure 3: Sarasota County’s Total and Average Mosquito Larval Counts  

 

Figure 4: Sarasota County’s Total Annual Mosquito Larval Counts  

 



Figure 5: SSA+S Monthly 

(Source: Sarasota School of Arts and Sciences)

 
 

Figure 6: SSA+S Total Rainfall and Mosquit
(Source: Sarasota School of Arts and Sciences)

 
 
 
 
 

 

Monthly Total Rainfall and Mosquito Larval Counts 
for January – April 2013 

(Source: Sarasota School of Arts and Sciences) 

 

Figure 6: SSA+S Total Rainfall and Mosquito Larval Counts for January 
(Source: Sarasota School of Arts and Sciences) 
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o Larval Counts for January – April 2013 
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Conclusions 
 

The original hypothesis stated that populations of mosquito larvae increase as 

rainfall amounts increase.  Based on our own data collected (Figures 5 and 6), the 

hypothesis was partially supported.  We only had a few days of rainfall, but mosquito 

larvae only appeared on two of those occasions.  On the day with the heaviest rainfall (8 

cm), mosquito larvae were found within the next few days in the sitting water.  However, 

mosquito larvae were not found every time it rained.  It seemed as though the mosquito 

larvae did not appear until the water had been sitting for a couple of days, which seems 

to provide some support for the second hypothesis that the heavier the rainfall, the more 

likely mosquito larvae will be found in sitting water within a few days. 

The third hypothesis stated that one effect of climate change is heavier 

precipitation events, which leads to increased mosquito populations because of more 

sitting water.  Based on historical data (Figures 1-4), mosquito larval counts are highest 

during summer months when the temperatures are warmer. This is supported by the 

research that shows that warmer temperatures are ideal for the growth of mosquito and 

other insect populations.  Heavy rainfall is a necessary factor for mosquito larvae as 

well because mosquitoes need sitting, stagnant water to lay their eggs.  However, the 

historical data seems to instead show that mosquito larvae increase when there is 

heavy precipitation following a dry period.  It is clear that more research needs to be 

done to determine the relationship between rainfall amounts, duration, and time of year 

with the rise and fall of mosquito populations.   

Discussion 
 

At this point, we do not think the data is enough to draw a solid conclusion 

because we only started collecting data in January, which means there wasn’t much 

rain and there weren’t many mosquitoes laying eggs.  In March, the beginning of spring, 

there was a lot of rain which seemed to lead to more mosquito larvae.  Data was not 

collected every day and perhaps not all of the water was properly collected in order to 

look for larvae.  Data needs to be collected year-round on a daily basis in order to draw 

conclusions. 
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In the future, we will do more observations and experiments involving mosquitoes 

and rainfall amounts.  We can see what type of larvae is most common in Florida, and 

we could also learn more about their life cycle and the effect of other climate variables 

on their populations. Another idea includes monitoring migratory bird populations in our 

area as birds can be carriers of mosquito born diseases.  
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