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• What is Ecological Flow Science 

 

•What is the Decision Support System 

•What did it start out as? 

•What are we working on? 

•What are we aiming toward? 

Improving Ecological Flow Science in the 

Mainstem Delaware River: 
Overview of a Decision Support System 



Ecological Flow Science: 

 Studying the relationship between flow alterations and  

 the ecological responses to those changes (Poff et. al. 2009) 

 

• Flow alterations result in many complex changes  

  Velocity 

  Depth 

  Substrate 

  Nutrients 

  Dissolved Gases 

  etc… 

•Biota of interest determines 

  Scale 

  River Position 

  Area of interest 

  etc… 





Decision Support System (DSS): 

 Tool for management that integrates 

different aspects of flow science into 

something meaningful. 
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Ecological Flow Science in the Mainstem 

Upper Delaware Decision Support System 

Current DSS 



11 Reaches 
 

Integrates: 
 

 OASIS flow estimates 
 

 Temperature 
 

 User defined 

 parameters 
 

 Habitat curves 
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Current DSS 

West Branch (2) 

East Branch (3) 

Main stem (3) 
Neversink (3) 

Bovee et al. 2007 

Master Spreadsheet 



Ecological Flow Science in the Mainstem 

Needs: 
 

• Test the temperature model 

•  Extend the meteorological data 

• Include other species 

• Update habitat suitability criteria for fish & other T&E 

Species  

• Improve DSS 
 



Methods 
 
 

1. Evaluate known HSC (Bovee et al. 2007) 

 

 

Specific objectives : 
 

1.  Update habitat suitability 

criteria (HSC) models and 

include additional species 

of interest  

 
Bovee et al. 2007 
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http://fishbase.org/photos/PicturesSummary.php?ID=1584&what=species


Methods 
 
 

1. Evaluate known HSC (Bovee et al. 2007) 

2. Incorporate persistent HSC for 

freshwater mussels and other 

sedentary taxa 

 

 

Specific objectives : 
 

1.  Update habitat suitability 

criteria (HSC) models and 

include additional species 

of interest  
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Methods 
 
 

1. Evaluate known HSC (Bovee et al. 2007) 

2. Incorporate persistent HSC for  

 DWM and other sedentary taxa 

3.   Identify additional species (American eel, bridle shiner, 

sea lamprey, river herring, SAV, Didymo) , conduct 

literature review and experiments to develop HSC  

 

Specific objectives : 
 

1.  Update habitat suitability 

models and include 

additional species of 

interest  
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Methods 
 
 

1. RTK GPS & Side-Scan Sonar 

 

2. Hyperspectral Imagery 

 

3. Experimental Advanced Airborne 

Research LiDAR (EAARL)   
 

 

Specific objectives : 
 

2. Extend the aerial coverage of the DSS 
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Bathymetry   

Experimental LiDAR 

Hyperspectral imagery 

RTK GPS &side-scan sonar 



Methods 
 
 

1. RTK GPS & Side-Scan Sonar 

 

2. Hyperspectral Imagery 

 

3. Experimental Advanced Airborne Research LiDAR 

(EAARL)   

 

4. USGS International River Interface Cooperative (iRIC) 

hydrodynamic model (MD-SWMS) – Flow specific, pixel 

resolution model estimates of hydraulic parameters 

Specific objectives : 
 

2. Extend the aerial coverage of the DSS 
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Specific objectives : 

 

3.  Develop an improved DSS 

 

Ecological Flow Science in the Mainstem 

Suggested Improvements 
 

1. Test predictive accuracy of existing temperature models. 
 

2. Extend meteorological database to match OASIS. 
 

3. Automate data import from OASIS to the DSS.  
 

4. Convert the DSS to web-based platform such as Visual 

Basic to increase usability. 

  



What is the Decision Support System (DSS)? 
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Suggested Improvements 
 

1. Test predictive accuracy of existing temperature models. 

Temperature 
 

1. SNTEMP model 

2. Multivariate Model 
 

A) Construct models with 

data from 2000-01; test 

with recent data 

B) Deploy temp loggers to 

gather more data 

C) Gather data for entire 

Delaware 
 

  

Ecological Flow Science in the Mainstem 



Meteorological  
 

 

 

A) Current station limited 

to 1994.   

B) Use other stations to 

extend by proxy 

C) Gather data for entire 

Delaware 
 

  

Suggested Improvements 
 

2.  Extend meteorological database to match OASIS. 

Ecological Flow Science in the Mainstem 

• 13 stations 

• 37 stream gages 

• Deployed 60 HOBO loggers 

 

Temperature 



Suggested Improvements 
 

3. Automate data import from OASIS to the DSS.  

4. Convert the DSS to web-based platform such as Visual 

Basic to increase usability 

  
Methods 

 

USGS FORT –  

SmartRiver 
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• Nail down what “persistent habitat” means  

 

•Ultimate goal is to extend to Trenton 

 

• Linked 2D flow models to cover entire stretch 

 

• Look at applying DSS approach in other systems 

 

• Evaluate the application of hyperspectral data for bathymetry  

 

• Include some type of ecosystem services into models 

 

 

 

  

Where are we going? 
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Questions? 


