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Why flow matters
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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
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Why flow matters

Biological
Interactions

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


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

Standard Metrics
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Indicators of H

rolo iIc Alteration

A Method for Assessing Hydrologic Alteration

Conservation Biology 1996, v. 10(4)

within Ecosystems

Table 1. Summary of hydrologic parameters used in the Indicators of Hydrologic Alteration and their characteristics.

BRIAN D. RICHTER,’
AND DAVID P. BRAI
“The Nature Conservancy, |

1The Nature Conservancy,
£ The Nature Conservancy,

Unlay,

Regime
THA statistics group characteristics Hydrologic parameters
Group 1: Magnitude of monthy water Magnitude Mean value for each calendar month
conditions Timing
Group 2: Magnitude and duration of annual ~ Magnitude Annual minima 1-day means
extreme water conditons Duration Annual maxima 1-day means
Annual minima 3-day means
Annual maxima 3-day means
Annual minima 7-day means
Annual maxima 7-day means
Annual minima 30-day means
Annual maxima 30-day means
Annual minima 90-day means
Annual maxima 90-day means
Group 3: Timing of annual extreme water Timing Julian date of each annual 1 day maximum
conditions Julian date of each annual 1 day minimum
Group 4: Frequency and duration of high Magnitude No. of high pulses each year
and low pulses Frequency No. of low pulses each year
Duration Mean duration of high pulses within each year
Mean duration of low pulses within each year
Group 5: Rate and frequency of water Frequency Means of all positive differences between consecutive daily means
condition changes Rate of change  Means of all negative differences between consecutive daily values

No. of rises
No. of falls

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



Flashiness

A NEW FLASHINESS INDEX: CHARACTERISTICS AND
APPLICATIONS TO MIDWESTERN RIVERS AND STREAMS!

David B. Baker, R. Peter Richards, Timothy T. Loftus, and Jack W. Kramer?
JAWRA 2004

* Sum of flow changes divided by total flow
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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
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A Flow Case Study

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

* Focused on Baltington Metroplex.



What we did

* Find “future climate’-like years from past.

“Future” Normal

w

1962 — 107 events, 40”

Normal Rainfall (in) = 417
1963 1960 Normal Storm, Nﬂrr]rzber = 115211
1964 1961 2.5
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What we did
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What we did

« Compared flow between land use and
“climate” with 2-way ANOVA

Normal

Normal

T

Future

Forest Urban Forest Urban

Land Use — Yes Land Use — No Land Use — Yes
Climate - No Climate - Yes Climate - Yes



What we found
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What we found
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What we found

High Flow Metrics Land Use Climate

Flashiness Y N

High Pulse Count/Duration
1 day max

3 day max/7 day max
Rise rate/Fall rate
Reversals

High Flood Peak/Frequency/Duration

< < < < zZ < <
Z Z Z Z Z2 Z Z

Small Flood Peak/Duration
Land Use Swamps Climate Effects

Climate: Magnitude NA; Frequency NA; Duration NA; Timing NA; Rate of Change NA
Land Use: Magnitude 1; Frequency 1; Duration |; Timing NA; Rate of Change 1




What we found
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What we found
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What we found
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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

1 day/3 day/7 day min

Extreme Low Peak

< Z2 Z2 <
< Z2 <X Z

Extreme Low Frequency/Duration

Climate Swamps Land Use Effects

Climate: Magnitude |; Frequency 1; Duration 1; Timing |; Rate of Change NA
Land Use: Magnitude NA; Frequency 1; Duration |; Timing NA; Rate of Change NA




Summary

High Flow Events Low Flow Events
Future Climate Effect Small Relative to  Future Climate Effect Large Relative to
Land Use Land Use
More Frequent, Shorter, Higher More Frequent, Longer, Lower Flows
Flows in Urban in “Future Climate”
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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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