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14,300 lakes > 2.5 acres



In 1986, 126 volunteers began 
monitoring Secchi depth on 111 lakes

Slide from 
Carolyn Betz



Now volunteers monitor much more!
• Phosphorus
• Chlorophyll a
• Temperature
• Dissolved Oxygen
• Aquatic Invasive Species
• Lake levels



And volunteers monitor MORE lakes!
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Volunteer Data 
Provides Answers:

• Clean Water Act
– How healthy are Wisconsin lakes?

• Policy
– What standards will provide good water quality?

• Management
– How can we better manage our lakes?

• Research
– How are lakes changing over time?
– How do lake levels influence water clarity?
– Which lakes are at risk to new invasive species?



Protect High Quality Waters

Maintain Ways We Use Water

Restore Impaired Waters

Compliance

Clean Water Act Goals



How Healthy are Wisconsin Lakes?



Volunteers Collect Majority of Data
Water Quality Report to Congress

Volunteer
Other

Chl a
Secchi
Satellite

Volunteer
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Assessed 6054 
lakes in 2014!
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Lake Nutrient Standards

Matt Diebel
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Data to Diagnose Symptoms and to 
Track Success of Management Actions



Emerging Issues



Volunteer Data 
Provides Answers:

• Clean Water Act
– How healthy are Wisconsin lakes?

• Policy
– What standards will provide good water quality?

• Management
– How can we better manage our lakes?

• Research
– How are lakes changing over time?
– How do lake levels influence water clarity?
– Which lakes are at risk to new invasive species?



Is lake water quality getting better, 
worse, or staying the same?

Melvin McCartney, Lake Monona



Research 
Changes in water clarity over time and space



Trends Over Time in 
CLMN & other lakes

WDNR Data Download:
• 218,300 records
• 1501 lakes
• Data from 1968 - 2015
• Up to 34 years of data on a 

single lake



3%-27% of lakes had a significant trend

-15

-10

-5

0

5

10

15

20

TP TKN NO2+NO3 Alk Ca Mg Color

Pe
rc

en
t L

ak
es

 w
ith

 S
ig

ni
fic

an
t T

re
nd

Increasing

Decreasing

502 92 82 140 29 19 59Total N:



No Spatial Pattern in Temporal Trends

TKN NO2+NO3



No Spatial Pattern in Temporal Trends

TP



Reasons for Phosphorus Decline
Septic to Municipal SewageUrbanization of Agricultural Land

Best Management PracticesAlgal to Plant-Dominated Lake

Bruce WerreMelvin McCartne



Reasons for Increasing Phosphorus
Lake Shore DevelopmentAgriculture

Climate and Water LevelsPlant to Algal-Dominated Lake

Carp  Exclosure

USGS



Summary of Trends

• Most lakes have not changed over time spans 
of 3 – 43 years, but a small percent of lakes 
have increasing or decreasing trends

• Lack of spatial pattern suggests local 
watershed processes are important drivers
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How do changing water levels impact 
water clarity in WI? 

Peter Lisi
UW Madison

Watras et al. 2014 Geophysical Research Letters

13 year cycle in northeast 
Wisconsin lakes and aquifers

1940   1950   1960  1970   1980   1990  2000  2010  2020



• Reduced phosphorus loads 
• Reduced shoreline erosion 
• Ultraviolet bleaching

Conventional wisdom:

Drought should result in a 
clearer water column.

L.M. Mosley 2015  earth science reviews

Wet years should result in a 
turbid lake

• Increased nutrient loads
• Increased sediments
• Increased shoreline erosion



Drought can increase 
severity of harmful algal 

blooms.

• Warmer surface temps
• Internal mixing, P recycling
• Concentration of key nutrients

see L.M. Mosley 2015  earth science reviews

While higher lake levels 
result can in clearer lake! 

• Reduced water temperatures
• Deeper lake, increased stratification
• Flushing of nutrients

Conventional wisdom: opposite response can also be true. 



Case study in northwest Wisconsin. Citizen scientist Secchi depth time series

Award winning citizen scientists
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Results: divergent response of water clarity to hydrology

eutrophic lakes oligotrophic lakes

(-)
increase in 
lake level 
results in a 
turbid lake
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lake level 
results in a 
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Hydrology 
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Lake Suitability for 
Aquatic Invasive Species

Rainbow Smelt

Jake Vander Zanden

http://www.aissmartprevention.wisc.edu/mappingtool.php



Changes in water clarity after zebra 
mussel invasion

Marianne Geisler – Master’s Student at University of Manitoba

Amy Kowalski



Where is 
volunteer 

monitoring 
going next?



We still need data on MORE lakes!

6897 lakes ≥ 5 acres area

2955 lakes without satellite/chemistry

IR 2014 chemistry
Insufficient data 
Satellite:
Excellent
Good
Fair
Poor

86 lakes on fisheries 
monitoring rotation 
without ANY water 
quality information



Monitor More Parameters
• Chemistry: chloride, sulfate, dissolved reactive 

phosphorus, nitrogen, hypolimnetic iron and 
sulfide, metals

• Biological indicators
• Shoreland habitat
• Blue-green algae
• E. coli



Lessons Learned from Citizen Lake Data

• Health of Wisconsin lakes
• Standards for lake health
• Prescribing and tracking success of management

• Lakes vary over time. Some are getting better, 
others are getting worse.

• Eutrophic lakes are more clear in wet years. 
Oligotrophic lakes are less clear in wet years.

• Lake characteristics determine risk of invasions




