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Not so hot: Rapid recovery of soil temperature and respiration  
following tornado disturbance 

• Wind disturbances alter the abiotic and biotic environment of an ecosystem, including:  
• Increased light and air movement on the forest floor 
• An immediate pulse of litter and debris (both above and belowground)  
• A decreased in sustained  litter input  (both above and belowground)  

• These changes could increase or decrease soil respiration in recently wind-damaged forests 
• important components of ecological recovery and succession, including decomposition, 

nutrient release, and conditions for soil mutualists 

Conclusions 

Introduction 
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In April 2011, a severe (EF-3) tornado damaged sections of the Chattahoochee National 
Forest in northeastern Georgia.  We established  14 20x20 m plots of varying  damage 
severity , ranging from 8 % to 100% tree basal area downed.  In each plot, we set up four 
soil respiration collars and iButton temperature sensors.  iButtons recorded soil 
temperature at 5 cm depth every hour for 85 days at a time, beginning in March 2013.   
 
Cumulative daily soil respiration was measured using soda lime absorption. Soda lime 
reacts with CO2 and water to create calcium carbonate.  The weight gain of a soda lime 
sample in a 24- hour period was used to calculate the daily amount of CO2 respired from 
the soil.  
 
Soil respiration data was regressed against damage severity in JMP.  Daily average, 
maximum, minimum, and temperature range were analyzed across damage severity using 
repeated measures in R.  
  
 

• Our data suggest that, after two years of regrowth, 
plots that were more severely damaged do not 
experience greatly different soil temperature or 
respiration  than plots that  were less damaged 
 

• Soil temperature range was the only parameter that 
increased with disturbance severity.  

 
 

 

iButton temperature sensors buried 5 cm. Wet soda lime placed on rack in soil collar 
for 24 hours. Collars sealed with vacuum grease and reflective covers.  Soda lime   CO2 

absorption calculated based on dry soda lime weight gain after 1 day in sealed collar.  

Results 

Do soil temperature and respiration increase with wind damage severity ?     

A. Mean B. Range 

C. Maximum D. Minimum 

• Soil respiration (measured by 
soda lime absorption) decreased 
from summer to fall 
 

• Respiration remained constant 
regardless of disturbance 
severity.  
 

•  Important factors included soil 
temperature, litter depth, and soil 
moisture.  

 
 

 

Soil Respiration (g C /m2/day) 

• Mean, maximum, and minimum daily soil temperatures remained relatively constant regardless 
of disturbance severity.  

• Only soil temperature range with disturbance severity.  
•  Differences were most pronounced in the Spring.  

 
 

 

• In a rapidly regenerating forest, understory growth 
could provide enough shade to return some soil 
parameters to pre-disturbance levels.  
 

• Temperatures may range  more widely in disturbed 
areas in the Spring, before the height of the growing 
season and full leaf-out 
 

• Soil respiration rates were related to soil moisture, 
temperature, and litter depth, but not to disturbance 
severity. Soil microsites appear to vary widely , 
regardless of disturbance.  

 
 

 


