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Outline

•What long-term monitoring does DNR do? 

•How are Wisconsin’s waters changing?

•What else has the data shown us?

•What’s next? 



Long-Term Monitoring at DNR
Rivers Long-Term Trend Water Quality Monitoring Network

Wadeable Stream Trend Network

Stream Temperature Monitoring Network

Long-Term Trend Lakes

Citizen Lake Monitoring Network

Lake Level Monitoring

AIS LTT Monitoring



LTT Rivers

• 43 sites on large rivers across 
Wisconsin

• Started in 1961 (40-65 years of 
data per site!)

• Monthly or quarterly water 
quality samples

• Phosphorus, nitrogen, 
sediment, chloride



Wadeable stream trends

• 44 reference sites 

• Visited yearly for biology and 
chemistry

• Track inter annual variation and 
long-term change



Long-Term Trend Lakes

• Spring and 3 times in summer

• Sechi depth, temp/DO profiles, 
TP, Chl-a, conductivity, pH

• Once in summer

• Color, TKN, NO2+NO3, alkalinity

• Every 5 years

• Ca, Mg

9 – 20 

21 – 30 

31 – 40 

41 – 48 



How are Wisconsin’s Waters Changing? 



Phosphorus is 
decreasing 
statewide



Nitrogen 
(NO2+NO3) are 
increasing 
statewide



LTT Sugar River at Broadhead



Small chloride 
increases 
statewide, but 
some areas are 
seeing large 
increases



We are seeing some improvements in 
water quality (e.g TP) when we are 

managing for reductions.



TP is steady in most 
lakes

Katie Hein, 2017



Most lakes have little or no change through 
time

Katie Hein, 2017



3%-27% of lakes had a significant trend
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Expanded long-term 
analysis 

• Citizen Lake Monitoring Network (CLMN)

• DNR monitoring efforts

• Partners like counties, USGS, consultants

811 lakes with 10+ years of at least one of the above

Secchi 

depth (ft)

Total 

phosphorus 

(mg/L)

Chlorophyll-α

(μg/L)

171,256 75,517 39,048

Chenevert, 2023



Most lakes are not changing
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No spatial pattern in trend for lakes

TKN Color

Katie Hein 2017



No spatial pattern for trends in lake

Secchi 

depth TP Chl-α

Chenevert, 2023



Most lakes have not changed over time, 
but lack of spatial pattern suggests that in 
areas where changes are occurring, they 
are driven by local watershed processes



What’s else has the data shown us? 



Macroinvertebrate 
and fish 
community scores 
correspond to 
land use

Shupryt (2016, 2017)



Shupryt (2016)

Spatial differences between nutrient concentrations



Oligotrophic lakes 
become clearer when 
lake levels decline and 
more turbid when lake 
levels rise.

Eutrophic lakes become 
more turbid during 
drought conditions.

Lisi and Hein 2019



There is a relationship 
between TN and 
chlorophyll–a in 
Wisconsin lakes 

Tetra Tech 2025



What’s Next? 



Additional Data Analysis

• Examine nonlinear trends over time

• Do more work to analyze potential drivers of change to make 
recommendations

• Celebrate success stories



Wetland LTT monitoring 

• Developing a wetland LTT framework 

• Piloting 6 wetland sites

• Monitored for wetland vegetation, soil profiles, soil chemistry, water 
chemistry, and surface/sub-surface hydrologic patterns



Thank you!

Katie Hein

Justin Chenevert

Mike Shupryt

Matt Diebel

CLMN volunteers

WDNR lakes and streams biologist



Madeline Magee

Monitoring Technical Lead

madeline.magee@wisconsin.gov
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