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• Storms are expected to increase in frequency and 

severity in many regions worldwide

• A recent laboratory study concluded that storm-

induced temperature changes of ± 10ºC may be 

more important to phytoplankton than changes in 

nutrients and light (Bergkemper et al. 2018)

• Is 10ºC a realistic storm-induced change for 

lakes?

• We analyzed high-frequency epilimnetic 

temperature data from 13 lakes across the world 

as part of GEISHA (Global Evaluation of the 

Impacts of Storms on freshwater Habitat and 

structure of phytoplankton Assemblages), a sub-

group of GLEON Storm-Blitz

1) What is the empirical distribution of day-to-day 

and storm-induced changes in epilimnetic 

temperatures in lakes?

2) Are the greatest decreases in epilimnetic 

temperature correlated with the highest wind and 

rain events?

3) Do lake morphometry and season influence the 

impact of storm-induced changes in epilimnetic 

temperature?

• Analyze data for remaining lakes with high-frequency epilimnetic temperature 

recordings (N = 3)

• Analyze the relationships of different quantiles of wind and rain on epilimnetic 

temperature changes across the lakes

• Include other covariates to assess the role of lake morphometry, fetch, and other 

lake characteristics on epilimnetic temperature changes

• Calculate hypolimnetic and metalimnetic temperature differences 

• The observed small changes in epilimnetic temperatures (generally <1 ºC) with 

the largest wind and rain events suggest that storm-driven temperature 

modification may not be as important for phytoplankton communities as 

concomitant changes in nutrient concentration and light availability

NEXT STEPS

EPILIMNETIC TEMPERATURES DO NOT CHANGE MUCH 

DAY-TO-DAY, REGARDLESS OF STORM EVENTS

RESEARCH QUESTIONS

BACKGROUND

• Small change in day-to-day epilimnetic 

temperatures 

• Largest changes in epilimnetic temperatures not 

associated with largest wind and rain events

• Wind and rain have largest impact on changes in 

epilimnetic temperatures in spring and fall when 

thermal stratification is already weak

• We hypothesize storm-induced changes in 

epilimnetic temperature are not a major driver for 

phytoplankton community dynamics

HIGHLIGHTS WIND OR RAIN AND TEMPERATURE RELATIONSHIPS 

STRONGEST DURING WEAKER STRATIFICATION 
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Wind

• Strongest winds do 

not correlate with 

greatest temperature 

decreases

• Day-to-day 

epilimnetic 

temperature changes 

similar across lakes

• Reservoirs and 

polymictic systems 

more variable day to 

day

• Maximum 

temperature 

decrease = -3.2 ºC

• Mean temperature 

decrease with ≥95% 

wind speed event =    

-0.2 ºC

Rain

• Strongest rain events 

also do not correlate 

with greatest 

temperature decreases

• Day-to-day variability in 

epilimnetic temperature 

changes with no rain is 

greater than with rain

• Results are similar 

whether using rain from 

one day or cumulative 

rain over multiple days

• Mean temperature 

decrease with ≥95% 

rain event = -0.1 ºC

Weak 

relationships 

between wind 

or rain and 

epilimnetic 

temperatures 

in periods with 

no thermal 

stratification

Larger and 

deeper 

systems exhibit 

less change in 

epilimnetic 

temperature as 

a function of 

wind or rain
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