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WOULDN'T IT BE NICE TO BUFFER
ONLY THOSE STREAM SEGMENTS THAT

ACTUALLY RECEIVE PHOSPHOROUS ?

Bren (1998, 2000) theoretically showed through
flowpath con: ations that loads per unit stream
length are highly variable.

- Higher order stream segments receive less
- Tributary junctions are sensitive to loads

1) Run the weighted phosphorous accumulation

Model (Richards and Campbell, 2002) for Black Creek

to identify phosphorous transport paths capable of
reaching Black Creek

2) Evaluate the accuracy of the model in locating
significant streamlines and tributary junctions

3) Collect field data on some of these overland
P flowpaths to determine the following:

Was the transport path present ?

Glacial-depressional environments comprise large portions

of the developed Great lakes region. These environments pose a

challenge for P and sediment TMDL modeling because of the
complex nature of surface flow paths

MODELS THAT INCORPORATE TOPOGRAPHIC
INFORMATION

Weighted Flow Accumulation
Richards and Campbell (2002)

Topmodel
Beven and Kirkby (1

Topmodel — Loading coeffici
Endreny and Wood (2003)

Ansfor
Thomas and Beasley (1986)

Agricultural in the west

Urbanizing in the east
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Digital Elevation Model

FLOW ACCUMULATION GRID WEIGHTED BY
TOTAL PHOSPHEROUS LOAD FROM EACH CELL

Digital Elevation Model

FLOW ACCUMULATION GRID

CALCULATING PHOSPHOROUS LOAD

FLUX = CONC * RUNOFF

FLUX, phosphorous load (g/day)

CONC, Event mean conc (g/vol)

RUNOFF,  runoff (vol/day)




1) Identify transport paths on the hill slope by colorcoding
only those cells that receive large phosphorous fluxes
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2) Identify channel segments by classifying cells with
high threshold flow accumulation values. Different
values are itteratively run to obtain the modeled stream
network that is closest to the true length of stream network
and has the same structure.

Objective 2 Evaluate the accuracy of the model
for locating flow center lines.
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Types of errors:

1) Missing (whole) stream segments

2) Whole stream segments present in the model but
not in nature.

3) Extension errors

4) Lateral displacement of stream segments

37791 modeled stream
centroids assessed
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TERAL DISPLACEMENT ACCURACY 57 TRIBUTARY JUNCTIONS EVALUATED

% of Modeled channel cells within
buffer

oB888883

% model channel
cells

300
Distance from actual stream (f)

% model channel
cells

of modeled stream centroid

300 feet of the actual stream
200 0 200 400 600 800 Feet
e e

Junction probability as a function of
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95% of the junctions are within 885 feet
of the actual junction
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Objective 3 Field Assessment of Overland Runoff
Flow Paths

Runoff Collectors used in the study




1) Runoff less than 3.8 | ( rate).

2) Runoff greater than 3.8 | but not flowing
when the collector was sampled. Volume
estimated to be equivalent to the volume of the
runoff collector plus the volume of the hole

3) Runoff greater than 3.8 liters and still
flowing. Runoff estimated to be the measure:

flow integrated over a 24 hour period.

*Except for the first category th all under

The model predicted the presence of the larger
overland flow paths reasonably, however it was
inaccurate on:

- The pre location

- Whether the flowpath was hydrologically
connected to the Black Cr

IN FACT, more was learned by what the model
DID NOT predict.
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While the P transport model was very useful in the
field for identifying sites of enhanced overland

not always identify the right location
and whether the runoff is hydrologically connected.

Technical issues that still need to be overcome before
These models can really be used for onsite BMP
Decisions

Resolution of the DEM (still too large)
Historic changes to topography made by humans
(road berms, m re-routing) that are not refles

in the DEM

Location and extent of TILE drains which can
modify or r flow paths

Model Accuracy for identifying overland flow
Paths : 300 feet

Model Accuracy for identifying stream junctions:
885 feet (downstream bias)




