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INTRODUCTION:
Climate Factors That Affect HABs:
Warming water temperature
HAB-forming cyanobacteria thrive in warm, slow-moving water, and typically occur when water temperatures are warmer. As a result, increases in water temperature with climate change are expected to increase the magnitude and duration of cyanoHABs. Warmer water temperatures favor cyanoHABs in several ways, including:
· CyanoHAB species grow faster than other algae at warmer temperatures
· CyanoHABs migrate up and down the water column better than other algae. They get nutrients from the cooler, dark, bottom layers and use them to grow in the warmer, upper layers where there is more light. Other algae cannot do this and are shaded by the CyanoHAB species.
· CyanoHABs absorb sunlight and release heat, making surface waters even warmer, further increasing their advantages.

LET’S LOOK AT THE DATA
While examining the data sets that follow keep the following question in mind:
Can we say: warmer air temperature = warmer surface water temperature = greater population of harmful algae?


Air Temperature Data:
PROCEDURE:
1.  Use the following link to complete the data table below.
NRCC The Ithaca Climate Page
2.  Scroll to the section labelled “ Annual Summaries”.  Working together with your partner(s) change the field in the date box in the “ Annual Temperature Summary Graph” section to 2010 and click on “ GET SUMMARY.
3. 2010 HAS BEEN DONE FOR YOU AS AN EXAMPLE
4. Record the information from the graph on Table 1 remembering to:
a.  Record only the months of March through September
b. Use a plus sign before the number to indicate above the norm (red on the graph) and a minus sign to indicate below the norm (blue on the graph).
c. Record for each of the years from 2011to 2025 in the same way as the example by changing the date box year accordingly
Table 1: Air temperature change (°F) for Cayuga Lake from 2010-2025 during the months of March until September 
	YEAR
	MARCH
	APRIL
	MAY
	JUNE
	JULY
	AUGUST
	SEPTEMBER

	2010
	+5.8
	+5.6
	+3.6
	+1.6
	+2.6
	+1.6
	+0.9

	2011
	
	
	
	
	
	
	

	2012
	
	
	
	
	
	
	

	2013
	
	
	
	
	
	
	

	2014
	
	
	
	
	
	
	

	2015
	
	
	
	
	
	
	

	2016
	
	
	
	
	
	
	

	2017
	
	
	
	
	
	
	

	2018
	
	
	
	
	
	
	

	2019
	
	
	
	
	
	
	

	2020
	
	
	
	
	
	
	

	2021
	
	
	
	
	
	
	

	2022
	
	
	
	
	
	
	

	2023
	
	
	
	
	
	
	

	2024
	
	
	
	
	
	
	

	2025
	
	
	
	
	
	
	



CONCLUSIONS
What are two statements that you can make about this data set?
!.
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Surface Water Temperature Data:
PROCEDURE:
1.   Use the following link to complete the data table below.
Cayuga Lake Water Temperature & Fishing Reports | LakeMonster
2.  Scroll to the graph labelled “Temperature Trend.”  Working together with your partner (s) change the field in the graph to “All Time “by clicking on the ALL-TIME BUTTON.
3. You will find the first data point (represented on this graph (July 1st, 2018) by placing the cursor over the far-left portion of the line on the graph.  What is the Surface water temperature for the first point recorded in July of 2018?  ____________degrees F.
4. By slowly moving the cursor to the right, record the information from the graph on Table 2 remembering to:
a.  Record the date in the first and the last month that the temperature is above 60 degrees F.
b. Color in the column to create a bar graph on the table with the first and the last day above 60 degrees F. labeled to indicate the range. NOTE: EACH BOX REPRESENTS AN FULL MONTH.  (see 2018 example).  
c. You will find the months or 2018 has been done for you as an example.
d. Continue for each year until the last data point above 60 degrees F. in 2025.


Table 2:  Surface Water Temperature above 60 Degrees F each year from July 2018 to September 2025.
	MONTH
	2018
	2019
	2020
	2021
	2022
	2023
	2024
	2025

	March
	

	
	
	
	
	
	
	

	April
	

	
	
	
	
	
	
	

	May
	

	
	
	
	
	
	
	

	June
	

	
	
	
	
	
	
	

	July
	1st

	
	1st



14th

	
	
	
	
	

	August
	

	
	
	
	
	
	
	

	September

	
	
	
	
	
	
	
	

	October

	14th
	
	
	
	
	
	
	



CONCLUSIONS:
What are two statements that you can make about this data set?
!.
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Harmful Algal Blooms Data
INTENSITY COLORS KEY
Confirmed Bloom: Applied to a HAB report received from the public or a trained HABs Harrier volunteer that CSI staff determine—based on digital photographs or a descriptive field report—is a cyanobacteria bloom; OR a HAB report and sample submitted to CSI pending microscopy and/or laboratory analysis.
Confirmed Bloom: Cyanobacteria are present in the HAB sample. Microscopic examination indicates the presence of cyanobacteria and therefore the potential for the HAB to be harmful. Laboratory analysis including chlorophyll-a and microcystin results pending.
Confirmed HAB: Cyanobacteria dominated HAB with a microcystin toxin concentration less than the drinking water limit (0.3 µg/L).
Confirmed HAB: Cyanobacteria dominated HAB with a microcystin toxin concentration in between the drinking water limit (0.3 µg/L) and the limit for contact recreation (4.0 µg/L).
Confirmed HAB: Cyanobacteria dominated HAB with a microcystin toxin concentration that exceeds the limit for contact recreation (4.0 µg/ L).

PROCEDURE:
1.  Use the following link to complete the data table below.
Community Science Institute Database 
2.  As you look at the HABs data your goal will be to generate a map for each of the seasons (each year between 3/01 and 10/31.  NOTE: the information in table 3 for the first season during 2018 has been done for you as an example.
3. Go to the data set at the above Community Science Institute (CSI) website.
4. Check to see that the time range boxes are set for the first season (2018 3-01 to 10-31) If it is not set to that season click on the blue FILTER button and then type 2018 3-01 in the first box and then 2018 10-31 in the second box.
5. Click on the blue FILTER button and the data for that year will appear.  Find the number of HABs events for that year and record the number in Table 3.—see example.
6. Look at the intensity colors key provided above (it is also below the map on the data page) to understand what each of the colored pins on the map of Cayuga lake represent.  NOTE: movement on the map and zooming in and out requires 2 fingers to accomplish.
7. Count the number of each colored pin and record the number in the appropriate column in Table 3. See 2018 season on the table as an example.  Answer the following questions in COMMENTS in table 3.
a. Did you get the same numbers?
b. What intensity was the highest?
c. Where was it the least?
d. Where on the lake are the blooms for this season the worst?
8.  Change the season date in the buttons to next year and push the blue FILTER button again. Repeat the steps outlined in numbers 5-7 for each of the years listed on Table 3 and answer questions b., c., and d., in number 7 for each year.

Table 3: HABs Event number and Intensity
	SEASON
	# HABs
EVENTS
	#
	# 
	#
	# 
	#
	COMMENTS

	2018
3-01 TO 10-31
	
46
	
5
	
4
	
8
	
1
	
15
	

	2019
3-01 TO 10-31
	
	
	
	
	
	
	

	2020
3-01 TO 10-31
	
	
	
	
	
	
	

	2021
3-01 TO 10-31
	
	
	
	
	
	
	

	2022
3-01 TO 10-31
	
	
	
	
	
	
	

	2023
3-01 TO 10-31
	
	
	
	
	
	
	

	2024
3-01 TO 10-31
	
	
	
	
	
	
	

	2025
3-01 TO 10-31
	
	
	
	
	
	
	




CONCLUSIONS:
What are two statements that you can make about this data set?
!.
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ANALYSIS QUESTIONS:
1.  Trends and Connections:
A second look at the activity question:
Can we say: warmer air temperature = warmer surface water temperature = greater population of harmful algae?
Using the conclusions you made after examining each data set, complete the Analysis Table below:



Analysis Table:
	DATA SET
	ONE TREND IN THIS DATA
	CONNECTION BETWEEN THIS DATA SET AND ONE OTHER DATA SET
	CONNECTION BETWEEN THIS DATA SET AND BOTH OF THE OTHER DATA SETS

	AIR TEMPERATURE
	





	
	

	WATER TEMPERATURE
	





	
	

	HABs POPULATION
	





	
	



2.  Briefly describe three factors that affect the population size of HABs.



3. In this activity you looked at the relationship between surface water temperature and HABs population size, briefly describe another relationship that could also be examined.


Overall summary statement:
Using the Analysis Table information write a short narrative that would explain to the family at the park how rising air temperatures could affect the population of HABs in a way that would make the water conditions unsafe for swimming.
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