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Why set IF standards?

òensure that the full spectrum of values and benefits 

associated with wateréis given itõs due consideration in 

water plans and regulationsó   Richter 2009 
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òsustain freshwater and estuarine ecosystems and 

the human livelihood and well -being that depend on 

these ecosystemsó Brisbane Declaration 

Rivers need flowé

and they need it to vary



òThe ecological integrity of river ecosystems 

depends on their natural dynamic character.ó



Minimum flow requirements cannot protect 

flow variability (or ecological function)



Fundamental objective - sustain goods and 

services, including ecological functions

Richter 2009

Means objective ðsufficiently limit alterations 

to natural variability in flow 



Do we have the scientific information needed to set 
dynamic instream flow standards?

Yes.

To apply an ELOHA framework, need to:

ÅPredict hydrologic conditions (baseline, future)

ÅAccount for variation in flow -ecology relations 

(classification may help)

ÅDevelop testable ideas about flow -ecology relations

ÅRelate ecological changes to societal goals

ÅTranslate limits on hydrologic change into policy

ÅImplement policies adaptively



Åflow in ungaged streams

Åwith & without dams, diversions

Åcurrent conditions, future scenarios

Multiple options

Åstatistical (regression) techniques

Åhydrologic simulation models

Predicting hydrologic conditions 

(baseline, future)



Upper 

Flint 

River 
4791km2

Streamflow = surface + subsurface + groundwater

PRMS
physically based, distributed, watershed model

The resolution of the 
hydrologic model outputs 
must be consistent with 
the ecological response 

model inputs.

HRU = HUC

Hydrologic Response Unit = HRU

Lauren Hay (National Research Program, Denver)



Potato Creek

482km2

5 HRUs

Potato Creek

482km2

115 HRUs

520 HRUs

HRU = stream segment

Upper 

Flint 

River 
4791km2

PRMS
physically based, distributed, watershed model

20k 2k

Lauren Hay (National Research Program, Denver)



Accounting for variation in flow -ecology 

relations ðclassification

Hydrologic 

classes

Other possibilities, 

e.g. -

ÅCold/cool/warm

ÅUpland/Piedmont/ 

Coastal plain

ÅErosional/alluvial

Poff  1996



Flint River 
Simplified 
Geology

Robb Jacobson

(Columbia Environmental Research Center)

Gary Buell (GA Water Science Center)

J. Stephen Schindler (Eastern Earth 
Surface Processes Team, Reston)


