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Natural Flow Paradigm
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How much water does a river need?
Richter, B.D., J.V. Baumgartner, R. Wigington, and D.P. Braun. 1997. Freshwater Biology

The natural flow regime: a paradigm for river conservation and restoration
Poff, N.L., J.D. Allan, M.B. Bain, J.R. Karr, K.L. Prestegaard, B.D. Richter, R.E. Sparks, and J.C. Stromberg. 1997. BioScience
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A method for assessing hydrologic alteration within ecosystems
Richter, B.D., J.V. Baumgartner, J. Powell, and D.P. Braun. 1996 Conservation Biology
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Ecological Model of the Savannah River

i
110,000 Prothonotary warbler in return breeding/nesting fall migration
Central and South America migration s —
wintering grounds —— —

100,000 I ep 5’£.L ! *“‘?1
€ e

90,000

seed dispersal germination and growing season

80,000
70,000

60,000

. e
)' o RS
”

50,000

wy
Vel
3]
N
=
=
rm
P
w
T
oc

spawning and\n{iarazir“

American shad adults egg, larvaliand juvenile development adults
emigrate

@ emigrate
40,000 b, | 8B G%b&% o

30,000 1944 (pre-dam typical year)

20,000 i | Lj.;:ft‘ 1974 (post-dam typical year)

10,000

o

October November December January February March April June July August September

A collaborative and adaptive process for developing environmental flow recommendations
Richter, B.D., A.T. Warner, J.L. Meyer, and K. Lutz. 2006 River Research and Applications




SCIENTIFIC PROCESS
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The ecological limits of hydrologic alteration (ELOHA): a new framework for de

regional environmental flow standards Poff, NL and 18 others 2009.. Freshwater Bio
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Presumptive Standard

Moderate Level of
Ecological Protection:
+/- 11-20% from natural

. Natural flows
High Level of (undepleted and unregulated)
Ecological Protection:
+/- 0-10% from natural
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Re-thinking environmental flows: from allocations and reserves to sustainability boundaries
Richter, B.D. 2009. Rivers Research and Applications

A presumptive standard for environmental flow protection
Richter, B.D., M. Davis, C. Apse, and C. Konrad. 2011. River Research and Applications




Water shortages are occurring in 1/3 of the planet’s watersheds and aquifers
1/2 of the world’s population is affected
3/4 of the world’s irrigated acreage is affected
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operations

A primary challenge in water resource
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development is siting, designing and
operating infrastructure projects to provide
social benefits while protecting the natural

i‘hm

environment. Brian Richter and Gregory A

Brian Richter

Thomas illustrate how ecosystem benefits

can be restored through dam re-oper~*

Sustainable Water Use: Can
Certification Show the ***






Is it scientific uncertainty that is holding us
back from securing instream flows?

OR

Do we need to pursue other strategies for
keeping water in rivers?
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