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Why flow matters

Poff et al. 1997



Why flow matters

Water quality
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Why flow matters

Energy Supply



Why flow matters

Channel Form = f(sediment, discharge)

Habitat



Why flow matters

Habitat Volume

http://www.fws.gov/midwest/fisheries/streamcrossings/images/Pg9_CrossSection.gif



Why flow matters

www.benthos.org, D. Hansen and C. Pringle

Biological
Interactions

http://www.benthos.org/imagelibrary/showimage.cfm?File_name=algae033&File_type=jpg


Standard Metrics
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Indicators of Hydrologic Alteration       
(IHA)

http://www.nature.org/initiatives/freshwater/conservationtools/art17004.html

Conservation Biology 1996, v. 10(4)



Flashiness

JAWRA 2004

• Sum of flow changes divided by total flow



Climate Prediction

• Mid-Atlantic
– Similar precipitation
– Fewer floods

http://www.usgcrp.gov/usgcrp/Library/nationalassessment/



On top of all this…

Urban Growth in Baltington

http://landcover.usgs.gov/urban



Urbanization Also Affects Flow

Less 
Urban

More 
Urban

More floods
Greater magnitude

~Affects on baseflow



A Flow Case Study

• How would hydrologic response to climatic 
change in Mid-Atlantic compare with land 
use impacts?

• Focused on Baltington Metroplex.
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• Find “future climate”-like years from past. 

1986 – 99 events, 35”

“Future”
1963
1964
1967
1968
1969
1976
1986
2002

Normal
1960
1961
1985
1987
1992
1994
1997
2001

1962 – 107 events, 40”

What we did



What we did

• Collect 
urban 
and 
forest 
flow 
data
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What we did

• Compared flow between land use and 
“climate” with 2-way ANOVA
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What we found
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What we found
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What we found

 Climate
 NORM
 Climate
FREQ

Forest Urban

LU

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

H
iP

ul
se

D
ur

*



What we found
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What we found
High Flow Metrics Land Use Climate

Flashiness Y N

High Pulse Count/Duration Y N

1 day max Y N

3 day max/7 day max N N

Rise rate/Fall rate Y N

Reversals Y N

High Flood Peak/Frequency/Duration Y N

Small Flood Peak/Duration Y N

Land Use Swamps Climate Effects

Climate: Magnitude NA; Frequency NA; Duration NA; Timing NA; Rate of Change NA
Land Use: Magnitude ↑; Frequency ↑; Duration ↓; Timing NA; Rate of Change ↑



What we found
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What we found
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What we found
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What we found

Low Flow Metrics Land Use Climate
Low Pulse Count Y Y

Low Pulse Duration Y N

1 day/3 day/7 day min N Y

Extreme Low Peak N N

Extreme Low Frequency/Duration Y Y

Climate Swamps Land Use Effects

Climate: Magnitude ↓; Frequency ↑; Duration ↑; Timing ↓; Rate of Change NA
Land Use: Magnitude NA; Frequency ↑; Duration ↓; Timing NA; Rate of Change NA



Summary

Future Climate Effect Small Relative to 
Land Use

More Frequent, Shorter, Higher 
Flows in Urban

Future Climate Effect Large Relative to 
Land Use

More Frequent, Longer, Lower Flows 
in “Future Climate”

High Flow Events Low Flow Events

> <



Climate and Land Use

• Climate will affect stream flows
• Happening over an ongoing dramatic 

change in land use
• Effects of climate change will be felt to 

differing degrees relative to land use 
change
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