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https://lakeleelanau.org/lake-levels/

Lake Levels
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How do we know if the sensor is giving us the 
right information?

How should it be checked and calibrated? 



Continuous Calibration
Manual Measurements



Glen Lake Dam 
River Flow = 3.4  x  Width  x  Head

Installed 2011
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Continuous Calibration



Hydrology 101
1. Water runs downhill 
2. The faster water is running, the steeper the slope of the stream/river/channel
3. The longer the channel the bigger the drop (head loss) from end-to-end
4. Conversely – no movement indicates ~flat water (but over long distance…)

Hydrology 401

Manning Formula:

Velocity is proportional to the square root of the slope 
of a stream/river/channel.  How much depends on the 
size, shape and roughness of the channel.
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Court Ordered Leelanau Lake Level  - October 16, 1978
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Conclusions
• Calibrations should be ongoing with staff gauges very close to sensors and periodic readings

• North Lake level  ≠ Narrows sensor 
• Bridge marker ≠ Narrows sensor

• In graphs, you should always* see water levels :  South > Narrows > Dam 

• When the dam is running high:
 Narrows >> Dam (immediately
 South >> Narrows (eventually)
 The dam staff gauge & sensor will be reporting very low levels

• Closing the dam will start to bring up the water level there.  
• It will asymptotically approach the level of North Lake after Carp River (.8 mile) has filled ( > 1.1 hr @ 1fps).  
• It will approach the level of South Lake when North = South and there is no movement of water in the 

Narrows (never).

* Wind can have a temporary affect



Backup
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Theoretical average of Lake Level:
• Can be mathematically computed
• Simulates closing the dam long enough (without inflow/outflow) to average out the levels
• Equates to “measuring lake level at the dam” – complies with court order
• Can be easily understood and communicated to public
• Requires knowing/computing the North Lake Level

Lake Level View with Average 



Data → Information

Installed 2010
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Depth → Elevation
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• Measure the Depth, then calculate the Elevation



Data Input – 
Automated
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Data Input –
Manual Entry
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Dam Sensor Replacement Plan

• BACKGROUND: 

In the Fall of 2022, Bill noticed that the Dam Sensor was not tracking with the USG 
readings. 

Further analysis proved that the sensor at the dam (OTT PLS c. Nov 24, 2011) had 
been “drifting” for the past 5 years.     

To correct historical and future measurements, adjustments were made from an 
original depth of 593.73 to:
- 593.62 (down 0.05 ft.) on January 2017
- 593.57 (down another 0.05 ft.) on May 2021.  Blue Dots = Sensor – USG

Red Line   = Calibration Adjustment
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