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RUSLE=>R * K * LS * C * P => Edge of Field Sediment Load

* R = Rainfall Erosivity

e K = Soil Erodibility Evaluated at 10-meter resolution

*LS= Slope Length Phase 6 Model Structure

and Steepness

Land Use Acres

* C = Cover Management o
* By land use and Land-River segment o Landthater
ec"oe
% *
] P - Practices Stream Delivery

*
=1 since no action loads \/
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Chesapeake Bay Watershed
C-factor

The C management Factor represents the
effect of vegetative cover on erosion rates.
Agricultural values were challenged during a
STAC review and were revised using RUSLE2
Literature values were used for non-
agricultural lands.

C management Factor by Month

Root Veg |

C management Factor by Crop

Other Ver e — T —— A —

Corn for Silage 1

Wheat for Grain  IEE—

Double Crops I

Soybeans I

Corn for Grain G
Alfaifa m
Pasture |
Other Managed Hay |
1 2 3 4 5 6 7 8 9 10 11 12

0

0.1

0.2

0.3

04

05

06

0.07

0.06
0.05
0.04
0.03
0.02
0.01

0

Mixed Open

Turf Grass

Tree Canopy
over Turf

True Forest



Sediment Delivery to Small Streams

DU
IC =log,,| —"

IC = Index of Connectivity I/’
Relative surface
roughness

Dup = WSVA
UPSLOPE
COMPONENT

Reference element
=" (point or cell)

-

DOWNSLOPE| — 7 l Ay

COMPONENT

n
~—
Permanent drainage line or local sin](______), ‘_/

(e.g.: river - road - lake - urban area)

el 0

Path

length
d, <
Do P = 2y,

N

Slope
gradient

Guidelines on the Sediment Connectivity
ArcGis 10.1 and 10.2 Toolbox
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Sediment Delivery Ratio

* Need to convert to scale
of O to 1 with an average
of 0.48
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Edge of Small Stream Sediment Yield by LRSEG

Sediment Yield to Small
Streams
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Significance of Topography and Hydrography

Scale in Erosion Modeling

Hyper-Res 2K <tr——e——»>  NHD+ 100K

More and longer zero and first-order
streams

Higher stream density = longer but
faster and more erosive hillslope
pathways

Increased density associated with
ditches, gullies, and other ephemeral
or intermittent flow features

Dominated by perennial streams
Lower stream density = shorter but
slower and less erosive hillslope

pathways

Headwater and zero-order streams
poorly represented.
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" contributing areas”
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Chesapeake Bay Program Land Use Classification (60+ classes)

1. Water 48 2.3.3 TC over Other Impervious 4.4 Extractive
¥.1 Lentic 2.3.4 TC over Turf Grass 4.4.1 Barren
1.1.1 Estuary 4.4.2 Herbaceous
1.1.2 Lakes & Ponds 3. Forest (5) 4.4.3 Scrub-shrub
1.2 Lotic 3.1 Contiguous (> 1 acre)
1.2.1 Streams 3.2 Fragmented (< 1 acre) 5. Wetlands and Water Margins (25)
1.2.1.1 Sunlit 3.3 Natural Succession (e.g., Fallow) 5.1 Tidal
1.2.1.2 Shaded 3.3.1 Barren 5.1.1 Open water
1.2.1.3 Culverted/ Buried 3.3.2 Herbaceous 5.1.2 Barren
1.2.2.Ditches 3.3.3 Scrub-shrub 5.1.3 Herbaceous
1.2.2.1 Sunlit 5.1.4 Scrub-shrub
1.2.2.2 Shaded 4. Production (14) 5.1.5 Contiguous Forest
1.2.2.3 Culverted/ Buried 4.1 Agriculture* 5.1.6 Fragmented Forest
4.1.1 Cropland 5.2 Non-tidal
2. Developed 4.1.1.1 Barren 5.2.1 Riverine (groundwater)
2.1 Impervious 4.1.1.2 Herbaceous 5.2.1.1 Open water
2.1.1 Roads 4.1.2 Pasture 5.2.1.2 Barren
2.1.2 Structures 4.1.2.1 Barren 5.2.1.3 Herbaceous
2.1.3 Other Impervious (Parking lots, driveways) 4.1.2.2 Herbaceous 5.2.1.4 Scrub-shrub
2.2 Pervious 4.1.3 Orchard/vineyard 5.2.1.5 Contiguous Forest
2 27T Turf Grass 4.1.3.1 Barren 5.2.1.6 Fragmented Forest
A 2.2 Bare Construction 4.1.3.2 Herbaceous 5.2.2 Riverine (surface water)

2.2 spended Su lon (rights-of-way) 4.1°378 ub-shrub 5.2.2.1 Open water
2.1.7.1 Barren 4.2 Timber Harvest 5.2.2.2 Barren
2.1.7.2 Herbaceous 4.2.1 Barren 5.2.2.3 etc...
2.1.7.3 Scrub-shrub =y =rTCeous 5.2.3 Other

2.3 Urban Tree Canopy (TC) 4.2.3 Scrub-shrub 5.2.3.1 Open water

2.3.1 TC over Roads 4.3 Solar fields 5.2.3.2 Barren

2.3.2 TC over Structures 5.2.3.3 etc...

5.3 Bare shore
22 USGS



Significance of

Thematic Scale in
Erosion Modeling &~ iFve ¥
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Accounting for retention in ponds...
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Sare-Construction and Timber Harvests
1986 - 2015
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Map all Animal Feeding Operations and
develop unique C-factors for them?

These areas have unigque
spectral properties and
features.

Develop parcel-scale
training data and employ
Artificial Intelligence to
map AFQO’s

.i.#

© 2020 Google

&
Google Earth



Chesapeake Bay Watershed

C-factor

The C management Factor represents the

effect of vegetative cover on erosion rates.

Agricultural values were challenged during a

STAC review and were revised using RUSLE2

* Literature values were used for non-

agricultural lands.

Refine regional spatial resolution?

C management Factor by Month
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Downscale to 100 or 30-meter?

Use NLDAS point data, topography, other precipitation
sources?

Refine R-factor formula, R = 1.24p'-3%, to better
reflect precipitation intensity?
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