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Inundated shrubs swamps 
are:
• A globally secure but State rare 

natural community
• Found in former ice-contact 

features (generally southern 
Michigan)

• Buttonbush dominated
• Driven by the hydrologic regime



What are the characteristics that describe the 
hydrologic regime in shrub swamps?
• Frequency
• Duration
• Intensity
• Seasonality
• Variability

• Applies to thermal regime too!
• Research Needs: relative 

contributions of precipitation vs. 
groundwater



How are we going to measure the hydrologic 
(and thermal) regimes?
• Commercial, off-the-shelf 

datalogger
• Onset MX2001 water level 

logger
• $750



Water level datalogger

• Measures:
• Water temperature
• Pressure of water + pressure of 

atmosphere (submerged end)
• Pressure of the atmosphere (not 

submerged end)

• Water height equals:
• Pressure (water & atmosphere) minus 

Pressure (atmosphere)
• Water Temperature to 1/100s of 

degree
• Water Height to 1/100s of foot



Datalogger site

• PVC tube – vented to 
atmosphere

• Sensor submerged in water
• Staff gage as independent check 

on water level reading
• Periodic check-ins to ensure 

battery levels, memory usage, 
insect / wildlife damage

• 1.6 acre shrub swamp on 
military installation
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Shrub swamp in Training Area 5D



Data record
• June 2021 to current *
• Measures temperature and 

stage at 15 minute intervals

Metrics
• Temperature: hourly average, 

daily average, minimum & 
maximum, diurnal range

• Stage + volumetrics



Stage and volumetrics

• Max height: >2.6’ above sensor July 2021, 
May & June 2022

• Min height: ~1.9’ above sensor Nov 2021, 
Feb 2022

• > 0.7’ change over 3 months (twice)

• 1.6 acres = ~69,700 ft2

• Multiply 69,700 ft2 x 0.7 ft = 48,790 ft3

• 48,000 ft3 (359,000 gallons) change over 
3 months



Stage and volumetrics part 2

• every tenth of a foot in elevation 
change (0.1 ft) = 6,970 ft3 
(~52,000 gallons) of water

• Rate of recharge (+ elevation / 
time)

• Rate of discharge (- elevation / 
time)



Daily view of stage: ET? Tidal influence?



Temperature regime
• Low annual max variability• Annual max and min: 70°F 

to 35°F
• Timing of annual max 

similar



Temperature regime part 2
• Very little difference 

between a daily maximum 
and daily minimum 
temperature



Temperature regime part 3
• Largest temperature change 

in late September 2021 of 
~2.75° F

• Low variability: > 90% of 
diurnal temperature range < 
1° F 



Hydrologic regime findings
• Established preliminary 

estimates on hydrologic 
regime: range of flooding, rates 
of discharge / recharge, 
rudimentary volumetrics, 
seasonality.

• Leaning toward stating that 
precipitation inputs < 
groundwater inputs

• Unknowns: diurnal signal?  
Depth below sensor (total 
volume), long term changes in 
metrics



Thermal regime findings
• Established preliminary 

estimates on thermal regime: 
diurnal variation low, seasonal 
highs/lows, rates of change 
(with/out recharge)

• Unknowns: temperature at 
different point in water 
column, variability over time



Questions?

Thank you for your 
attention!
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