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• Need:  

– Meet obligations of the 

GREAT LAKES 

COMPACT 

– Inform development of  

NYSDEC                 

FLOW POLICY 

 

• Objective: develop science-

based flow recommendations 

based on existing information 

that are useful to water 

managers. 



Environmental Flows 
The flow of water in a natural river or lake that sustains 

healthy ecosystems AND the goods and services that 

humans derive from them. 



How do flow conditions affect species and 

ecological processes throughout the year? 

 
Cold headwater 

• Similar needs defined by temperature 

thresholds 

 

Fish images provided by NY Dept. of Environmental Conservation 



 

FLOW-ECOLOGY HYPOTHESES describe who (species or guild) is affected by what 

(flow component), when (month or season), where (habitat), and how 

(hypothesized ecological response). 

  

Partners generated over 40 hypotheses 

related to how target groups respond to 

changes in flow. 

 

During the spring and early summer,  

a decrease in median flow will limit 

recruitment of riffle associate fishes by 

decreasing the amount of riffle habitat 

and spawning area available. 
 

    



 

Forty (40) FLOW-ECOLOGY HYPOTHESES describe who (species or guild) is 

affected by what (flow component), when (month or season), where (habitat), and how 

(hypothesized ecological response). 

EXAMPLE FISH HYPOTHESES 

H1 ● During the spring, a decrease in the magnitude and/or duration of the 

peak flow event will extend the timing of riffle associate and anadromous 

sportfish (rainbow) spawning runs, reduce access to spawning habitats, 

and expose migrating fish to increased predation. 

H2 ● During the spring (March-mid-May, riffle associates and spring spawning 

salmonids require high flows at the correct temperature to cue spawning 

migrations. A change in timing of the peak flow event will disrupt spawning 

cues, restrict access to suitable spawning habitat, and lower recruitment.  

H2 ● During the spring and early summer, a decrease in median flow will 

decrease the amount of riffle habitat and spawning area available and limit 

recruitment of riffle associate fishes. 



 

Forty (40) FLOW-ECOLOGY HYPOTHESES describe who (species or guild) is 

affected by what (flow component), when (month or season), where (habitat), and how 

(hypothesized ecological response). 

  

Hypotheses are consolidated into FLOW NEEDS (11) 

EXAMPLE FLOW NEED FOR FISH 

●●Cue spawning migration and maintain access  to 

suitable spawning and nursery habitats  
  

Support for Flow Needs is assessed through  
Weight-of-Evidence from the literature. 



Hypotheses were consolidated 

into 11 Flow Needs 



(fish* or "fluvial specialist") 
(((brook or brown) AND trout*) or sculpin* or cottid* or burbot*) 
("brown bullhead*" or fallfish* or "creek chub*" or "river chub*" or sunfish* or "rock bass" or "smallmouth bass" or "spotted bass" or centrarchid*or nocomis* or 

semotilus* or Micropterus* or Lepomis* or Amboplites* or Ameiurus) 
(esocid* or pike* or pickeral* or musk* amia* or bowfin*) 

(fall* or autumn* or september or october or november)  

(winter* or spring* or november or december or january or february or march or april* or may* or june* or ice*) 
(spring* or march or april* or may* or june*) 
(summer* or fall* or june* or july* or august* or september or october or november) 

("maximum flow" or "maximum daily flow" or "high flow" or "high discharg*" or flood* or pulse* or freshet* or "storm event*" or "channel form*" or "wet year*" or 

bankfull or "bank full" or inundat* or "storm event*")  
(seasonal* or percent* or median or exceedence or varia* or average* or "average precip*") AND (flow* or discharge or q) 
 (baseflow* or "minimum flow" or "minimum daily flow" or "low flow" or "low discharg*" or drought* or "below average" or "dry year") 
((base or groundwater* or spring* or aquifer*) AND (flow* or discharge or q or connect*)) 

(spawning* or migration*) 
("year class*" or "recruit" or "age 0" or YOY) 
(spawning* or nest* or redd*) 
((egg* or larva*) AND surviv* or mort* or success*) 
(shallow and habitat*) 
("anchor ice" or freez* or fraz* or "ice scour") 
((egg* or larva* or nest* or redd*) AND (surviv* or mortality* or success* or scour*)) 

((wetland* or floodplain* or marsh* or "emergent vegetation") AND (connect* or wet* or submerge* or flood* or inundat*)) 
(spawn* or recruit* or egg* or larva* or YOY or "age 0") 
(temp* or "dissolved oxygen" or DO) 
((shallow* or margin* or persistent* or spawn* or nest* or nursery) AND (habitat*)) 

((periphyton* or alga* or invert* or macroinvert* or resource*) AND (abundan* or biomass* or densit* or prod*)) 
(growth* or develop* or condition* or health* or abund* or biomass*) 
((larva* or juvenil* or nurser*) AND (habitat*)) 
(riff* or fluvial* or run* or shoal*) 
((larva* or juven* or "age 0" or YOY) AND (surviv* or mortal*)) 

+ 

+ 

+ 

SEARCH STRING EXAMPLES 

105 Different Search Strings 

 

For each search string we recieved 

anywhere from 1 to over 10,000 hits in 

the Web of Knowledge Search Engine 

 

We extracted 272 pieces of information 

related to our hypotheses from 221 

RELEVANT papers 
 



Flow-Ecology Hypotheses are consolidated 

into Flow Needs and literature support is 

assessed through Causal Criteria Analysis. 

Study design Weight 

BACI 4 

Gradient response model 3 

Before vs. after (no reference/control) 2 

Reference/control vs. impact (no before) 2 

After impact only or Observational data 1 

Control 

sites 

Weight Impact  

sites 

Weight Gradient 

design sites 

Weight 

0 0 1 0 <4 0 

1 2 2 2 4 2 

> 1 3 > 2 3 5 4 

> 5 6 

Freshwater Science (JNABS), 2012, 31(1): 5-21 

2 

 

+ 

 

6 

 

= 

 

8 



Flow-Ecology Hypotheses are consolidated 

into Flow Needs and literature support is 

assessed through Causal Criteria Analysis. 

 

  Flow Need:   

  Cue spawning  

  migration and  

  maintain access  

  to spawning  

  habitat during  

  the spring  

Summed evidence 

weights 

Hypotheses Evidence Not consistent 

GL-F11 15 0 

GL-F13 48 9 

GL-F15a 57 1 

Total 120 10 
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Fall Flow Components Winter Flow Components 

Spring Flow Components Summer Flow Components 
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Going from Flow Needs to Recommendations 

Draft Recommendations Final Recommendations 

Expert Elicitation (Dec 2012) 

High level of Ecological Protection: ± 0-10% from natural 

Mod. level of Ecological Protection: ± 11-20% from natural 

Natural flow regime (15 day moving average of daily Q50 

Passby flow (Changes with month or season) 

10% change reduced fluvial fish relative abundance by 9% 

10% change reduced brook trout relative abundance by 33% 

20% change reduced fluvial fish relative abundance by 17% 

5-25% change reduced benthic invertivores by 15% 

Change to the median (Seasonal Flow) 

Q77 Loss of riffle habitat 

Q80 Reduced riffle and pool habitat, brook trout population size and 

body condition, increased competition among riffle obligates 

Q85 Dewatered margin habitats exposed mussels 

Low Flow Impacts 

Technical Review 



Take Home Points 

1. We utilized regional expert knowledge to 

develop ecosystem flow needs. 

2. We synthesized existing information in a 

transparent format using the weight of evidence 

approach to support flow needs. 

3. We are using this information combined with 

expert input to develop recommendations in 

support of NY State Flow Policy. 
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