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OVG I’VIGW — work in progress

« Methods development presentation:

— Will combine the NAWQA habitat data with
flow record to assess habitat data over
time

— Example applications with biological
metrics

— Examine how it fits into the bigger picture
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National Water-Quality
Assessment (NAWQA)
Program

Effects of urbanization on
stream ecology

Milwaukee-Green Bay
30 Watersheds



Milwaukee-Green Bay — range of urbanization
_30 Watersheds
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Watershed Size
Range =5 - 39 mi?

Urban land cover
Range = 3- 99 percent

Proportion population

change 1990 — 2000

Range =-0.16 — 1.38
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Transect measurements of instream
and channel conditions.....
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Transect measurements of streambank
characteristics.....

4 .Bank angle

5.Bank height
(bankfull depth)
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Selected “Habitat Variables for Urban
Studies” (one pointin-time- Aug 25, 2004)

« WIDTH-TO-DEPTH RATIO (BANKFULL DISCHARGE)
« WIDTH-TO-DEPTH RATIO (WETTED CHANNEL)

« COEFFICIENT OF VARIATION OF W:D (WETTED CHANNEL)
« SHAPE INDEX

e CROSS-SECTIONAL AREA

e COEFFICIENT OF VARIATION OF SHAPE INDEX

« DEPTH

e COEFFICIENT OF VARIATION OF DEPTH

« VELOCITY

e SHEAR STRESS

« FROUDE NUMBER

e STREAM POWER

e FLOW STABILITY INDEX

Faith Fitzpatrick -
modified

= USGS

science for a changing world



Cross Section

Eile Dptions

Help

River: |H|:u:u:|s Creek,

- Profile Plot - Warning Geometry is newer than output.

Hoods Creek Al Brock RO re Freresulle Plan: Hood Creek @l Brock Road e Frarkullle o1 4205

ergy balance — transect to transect

Hoods Creek A |

1 T2

1T3

o —
=t ) oo = =o} (@) — —
e = N e —

e
500
Main Channel Distance (ft)

I 1 !
300 400

RELADN |ﬂ

-

I 1 [ Y —
Reach: |.-’-'-. j River Sta.; IEIB.4 j ﬂﬂ BH_;, Flotation &ngle -140
beods Creek Al Brook A re Frarkeulle Plan: Hoods Creekal Brook Road re Frankdllle w5206 j Azimuth Angle B3 %
; RASSELTD | Hoods Creek at Brook Rd nr Franksville Plan: Hoods Creek at Brook Road nr Frankville 46720
G| 038 ﬂanaﬁ
- - Lagend
1'.-'.5E ES 2500504 2400
| Grond
] Baik 5
17.07 y
g T /’f. i
c ] "?.B 'f'______
B8 Unsteady —storage, mass balance
16.0
15.5
20 25 30 35 40 45 i
r g
Station () -
] [ L'J




Hydraulic model (Hec-Ras)

« Used to compute depth, velocity, shear stress,
stream power, etc — at each transect.

e Limitations/assumptions:

— Crude cross section data, estimated overbank slope
— Rough elevation data

— One dimensional (no lateral velocity gradient)

Are the models good enough to
contribute to our understanding of the

biology —when combined with
continuous discharge??
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Transducer data resulted in a discharge record at each site
Don’t under.estlmate the requwed Ieffort
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“Mobility of stream invertebrates in relation to disturbance and
refugia: test of habitat templet theory”; Gjerlov and others, JINABS
(2003)

e Assessed 7 streams

* Place hemispheres of variable density in reaches to
determine low shear stress areas (refugium)

« “refugium availability - fraction of the streambed that
retained a shear stress <0.945 dyn/cm2 at high flow.....”

 “An unexpected result... recolonization rate.. higher in
high-refugium (low shear stress -jjs) sites..”

Utilize this shear stress threshold in our
analysis.....

Shear stress = f(velocity, depth, bottom roughness)

= USGS

science for a changing world




Using the time series foundation ...
three example applications.....



Hydraulic and habitat variables clearly
change during the year — examine

transects with this in mind
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RiIo Creek — shear stress vs time

Rlo Creek shear siress
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“Duration above threshold” example

Algae versus shear stress — 6 streams
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“Refuge” (4 adjacent transects) example
Invertebrate and algae vs shear stress -6 streams
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Time window example (3 months prior to fish survey)
Fish IBIl versus minimum depth — 6 streams

Jambo - transect T8 - Hydraulic depth
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So where are we headed with this effort ?

e Contribute to the knowledge base from
which managers, planners, city
engineers can make quantitative
decisions.
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Pathway (proximity) of understanding for biological

relations

Close proximity

Examples of
Actions

Parking Lot treatment
chambers,
Roof Top catchments

Rain garden design,
GW pump optimization

to biology
Chemistry
Urban o _ | Low .Flow
e Yo Imperviousness time windows
N High Flow,

(refuge)

Max annual shear stress

= USGS

science for a changing world

Shear Stress

Detention Ponds, Stream
Structures

RECARGA Version 2.3

D Aichier, & Dussallars L Severser|



CO”C'USIO”S — work in progress

« A 1-dimensional hydraulic model, based on the NAWOA
habitat data and daily flow record, allowed us to examine
hydraulic and habitat conditions throughout the water
year.

 Initial hydraulic model results, when examined over a
variety of time windows, thresholds, and durations show
promise in helping understand the algal, invertebrate,
and fish assemblages. Correlations (r?) ranged from .68 -
.83

* Results address causal mechanisms and are amenable to
management actions
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End....

“Point of contact:
%USGS jjsteuer@usgs.gov
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