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This line of inquiry started with studies at Florida’s 

freshwater springs and the waters that are affected by 

them. 

 

Analysis of historical flow data at many Florida springs 

shows a long-term trend of lower flow.  
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Silver Glen Springs, FL 1986-2015 



Smothering algae at Silver Springs, 
Marion County FL 

Smothering algae 
within spring pools and 
springs runs lead to 
impairment.  
 
Algal abundance in 
springs is generally 
attributed to increased 
nutrient 
concentrations. 
 
 



However, at some springs with algae problems, 
increased nutrients are not found.   
 
 
Could changes in stream velocity conditions be 
contributing to algal abundance?  
 



Springs are well known for their consistent physical 

characteristics: flow, temperature, TDS/salinity 

 

Studies at Gum Slough Springs (Citrus County, FL) 

showed that stream velocity conditions affect algal 

accumulation (King, 2014 in Hydrobiologia) 

 

Thresholds    

 > 1.15 ft/sec minimal accumulation 

 < 0.73 ft/sec often 100% coverage 

 

 

 



Habitat suitability for many aquatic organisms in 

streams is affected by stream velocity 

 

 

Source: Hagan, 2008 
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Questions 

1. Where can we find long term datasets for 

velocity? 

2. Do we see temporal changes in velocity 

within spring runs that may affect patterns 

of algal accumulation and/or distribution of 

aquatic organisms? 
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Manual measurements form the basis for daily 

mean flow estimates 
 



Each manual flow 

measurement consists 

of two components: 

Cross-sectional area 

and velocity 





USGS flow records include cross-sectional average 

velocity, which is archived with every manual flow 

measurement made.   

This means we can sometimes find relatively long-term 

records of velocity that may give clues to how velocity 

conditions have changed over time.  



http://waterwatch.usgs.gov 









Velocity is included with channel data (more columns) 



Exported to Excel - The archived value is channel velocity (Q / X-sec area) 
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Tallapoosa River Velocity Measurements, 1971 - 2015 
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Tallapoosa River Velocity Measurements, 1971 - 2015 



Time series analysis of velocity using  
SEFA (System for Environmental Flow) 
on USGS record 
at Blackwater Creek, AL 
 
http://sefa.co.nz 
 
 





0

0.5

1

1.5

2

2.5

3

3.5

V
e

lo
ci

ty
, f

t/
s 

Blackwater Creek, AL 
Measured cross-section average velocity 1979 - 2015  







Concluding thoughts 
 

Warning: Long-term data sets require detailed “forensics”  

 

Cross-sectional velocity is probably a somewhat crude measure of 

instream conditions, but appropriate for looking at macro-level changes 

over time 

 

Need to support continued acquisition of flow data at long-term sites 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIDq-8aShMYCFYkCrAod9nAAUg&url=http://fragilesprings.com/&ei=rql3VYDbDomFsAX24YGQBQ&psig=AFQjCNE91U6JEpjFBaycek8LPcs3Hl9IvQ&ust=1433991641803902

