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Climate	change	expectaHons	



Climate	Change	Indicators	
•  Green	house	gas	emissions	U.S.	
•  Global	greenhouse	gas	emissions	
•  Climate	forcing	
•  U.S.	and	Global	temperature	
•  High	and	Low	temperatures	
•  U.S.	and	Global	precipitaHon	
•  Heavy	precipitaHon	
•  Drought	
•  Tropical	Cyclone	AcHvity	
•  Ocean	Heat	
•  Sea	Surface	Temperature	
•  Sea	Level	
•  Ocean	Acidity	
•  ArcHc	Sea	Ice	
•  Glaciers		

•  Lake	Ice	
•  Snowfall	
•  Snow	Cover	
•  Snow	Pack	
•  HeaHng	and	Cooling	Degree	Days	
•  Heat-Related	Deaths	
•  Lyme	Disease		
•  Length	of	Growing	Season	
•  Ragweed	Pollen	Season	
•  Wildfires	
•  Stream	flow	
•  Great	Lakes	water	temps.	and	levels	
•  Bird	Wintering	Ranges	
•  Leaf	and	Bloom	Dates	
•  Atmospheric	ConcentraHons	

greenhouse	gases	
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Climate	Change	and	Cyanobacteria	

•  How	does	climate	change	
impact	cyanobacteria	and	
Harmful	Algal	Blooms	in	
Illinois	lakes?	

•  “Abundant,	good	water	is	
essenHal	to	conHnued	
economic	growth	and	
progress.		The	Congress	
has	found	that	we	have	
entered	a	period	in	which	
acute	water	shortages	are	
hampering	our	industries,	
our	agriculture,	our	
recreaHon,	and	our	
individual	health	and	
happiness.”		(Lyndon	B.	
Johnson,	1964)	



Increased	Temperatures	
•  Average	temperatures	in	the	lower	48	states	have	been	increasing,	

their	rate	of	increase	has	been	faster	the	past	30	years.		(USEPA,	
2014)	

Total	MicrocysHns	=	0.88	µg/L	



Increased	Temperatures	
•  Cyanobacteria	reaches	peak	

growth	beyond	30	degrees.		
•  SpaHally,	cyanobacteria	can	

also	increase	water	temp	
locally	outcompeHng	other	
algae.			

hdp://mrcc.isws.illinois.edu/about/aboutUs.jsp	



Increased	Flooding	

•  Increases	nutrients	
•  Increases	erosion	of	unprotected	shoreline	
•  This	increases	turbidity,	leading	to	more	algae	blooms		

hdp://mrcc.isws.illinois.edu/about/aboutUs.jsp	



Increased	Droughts	
•  Reduced	flushing	of	

water	
•  Oxygen	DepleHon	
•  Increases	in	water	

temperature	
•  Reduces	habitat	
	

hdp://www.drought.gov/media/imageserver/NIDIS/DEWS/reports/Central_Region_Quarterly_Climate_Impacts_and_Outlook_Sept2012.pdf	



Greenhouse	Gases	
•  “ConcentraHons	of	carbon	dioxide	are	currently	higher	than	any	levels	

recorded	for	hundreds	of	thousands	of	years,	even	aker	accounHng	for	
natural	fluctuaHons.”	(USEPA,	2014)		



Increased	CO2	
•  Increased	CO2	can	cause	acidificaHon	in	oceans	and	un	producHve	waterways.			
•  Opposite	effects	can	occur	when	CO2	is	limiHng	algal	producHvity	in	eutrophic	

condiHons.			
•  Increased	CO2	fuels	photosynthesis	which	drives	pH	up.			
•  Systems	in	IL	flush	with	both	nitrogen	and	phosphorus	will	become	increasingly	

basic.	
•  Cyanobacteria	forms	surface	scums	allowing	them	to	poise	by	the	source	of	

atmospheric	CO2	(Climate	change:		Links	to	global	expansion	of	harmful	
cyanobacteria	Paerl	and	Valerie)	

	
	

Note:	All	emission	esHmates	from	the	Inventory	of	U.S.	Greenhouse	Gas	Emissions	and	Sinks:	1990-2012.		
hdp://www.epa.gov/climatechange/ghgemissions/gases/co2.html	
	
	



Increased	Cyanobacteria	Leads	to	
Increased	CyanoHAB 		

•  What’s	so	harmful	about	a	Harmful	Algal	Bloom	
–  Scums	shade	out	plants	
– Aren’t	palatable	to	plankton	grazers	
–  Increases	in	pH	detrimental	to	sensiHve	fish	and	
macroinvertebrates	

–  Increased	Biological	Oxygen	Demands	
–  Toxin	producHon	

Total	Microcys<ns	=	0.5µg/L	



USEPA	Drinking	Water	



USEPA	Drak	Guidelines	
•  USEPA	issued	drak	guidelines	for	

microcysHns	and	cylindrospermopsin	in	
December	2016.			

•  The	recommendaHons	are	now	open	for	
public	comment.	
hdps://www.epa.gov/wqc/drak-human-
health-recreaHonal-ambient-water-quality-
criteria-andor-swimming-advisories		

•  The	guidelines	are	to	protect	swimming	use	
in	lakes	and	streams.			

	
	



IL	EPA	HAB	Monitoring	Program	
•  Collect	samples	for	

microcysHn	
•  RouHne	monitoring	and	

event	response	
•  PWS	intakes	
•  Beaches	
•  Advisory	roll	
•  Online	HAB	report	form	
•  Protect	Human	Health	
•  Expand	to	add	addiHonal	

toxins	



Total	Microcys<ns	=	715	µg/L	



Total	Microcys<ns	=	48	µg/L	



IL	EPA	Monitoring	2013	



IL	EPA	

•  Nutrient	ReducHon	
strategy	
–  Need	to	reduce	
nitrogen	and	
phosphorus	

•  Develop	water	
quality	standards	

•  ProacHve	lake	
management	
strategies,	
especially	PWS	

•  Monitoring	and	
Advisories	



Total	Microcys<ns	=	4800	µg/L	



Total	Microcys<ns	=	Non-
detect	



Total	Microcys<ns	=	1700	µg/L	



Regional	Scale	Efforts	
•  USEPA	Region	5	
work	groups	
– NaHonal	Lake	
Assessment		

–  Regional	
Monitoring	
Networks	

–  Regional	
Biocriteria	
Development	

US	EPA	REGIONS	



NaHonal	Lake	Assessment	Survey	
•  Regional	and	NaHonal	

scale	monitoring	
•  StaHsHcally	valid	

esHmates	of	lake	
condiHon	

•  Standardize	monitoring	
methods	

•  Larger	pool	of	reference	
condiHon	within	an	
ecoregion	

•  IdenHfy	causes	of	
degradaHon	



Total	Microcys<ns	=	1250	µg/L	



Total	Microcys<ns	=	85.9	µg/L	



Regional	Monitoring	Networks	
•  Long-term	monitoring	

program	
•  Documents	baseline	

condiHons	
•  Detect	long-term	changes	
•  Frequent	monitoring	

(annual)	
•  Consistent	methods	
•  Pools	data	from	the	region	

for	more	robust	analysis	
•  Reference	condiHon	



Regional	Biocriteria	Development	
•  Bioassessment	tools	
•  Use	biology	to	determine	

water	quality	
•  What	organisms	to	

target?	
•  Who	is	seeing	success?	
•  How	are	we	monitoring?	
•  Is	there	broad	range	

applicability?	
•  Can	we	compare	our	

data?	
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