_Appfﬂng knowledge fo improve water quality
L]
National

Water Program

A Parinership of USDA CSREES
& land Grant Colleges and Universities

Assessing Tillage Induced Ephemeral Gully
Erosion in the Cheney Lake Watershed Using
GIS, TIEGEM and the AnnAGNPS Model

Lyle Frees - USDA, NRCS, Ks
Jeffery Neel - Dept of Agronomy, Ks State Univ.
Kent McVay — Dept of Agronomy, Ks State Univ.

Daniel Devlin - Dept of Agronomy, Ks State Univ.
Special “Thank You” to Ming-chieh Lee — Ks State Univ.

February 5-9, 2006
San Antonio Marriott Rivercenter
San Antonio, TX

Natural
Resources
Conservation
Service



=
=
=]
©
>
=
@
]
c
o
()




ot i

il =gyl M*h-— =

Natural
Resources
Conservation
Service




STATE SHEET & EPHEMERAL EG/
RILL (S&R) GULLY (EG) (S&R+EG)
[Kg/m?/y] [Kg/m?/y] [%0]
Alabama 0.573 0.342 37.4
Delaware 0.038 0.093 71.0
lllinois 0.261 0.191 42.2
lowa 0.353 0.110 23.8
Kansas 0.807 0.294 26.7
Louisiana 0.654 0.222 25.3
Maine 0.412 0.189 31.4
Maryland 0.195 0.147 43.0
Michigan 0.172 0.045 20.7
Mississippi 0.646 0.275 29.9
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Site #1 — West Ninnescah
Site #2 — Silver Creek
Site #3 — Goose Creek
Site #4 — USGS Gage Site
Site #5 — Red Rock Creek
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Sediment Load, 1997-99
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Figure 12. Comparison plots ol observed and
predicied sediment yaeld at the UUSGS gaging
station (07144780 on the North Fork MNMinnescah

River above Cheney Reservorr during 1997-1999
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Tillage Induced Ephemeral Gully Erosion

Persistence in Time: Temporary features obscured by tillage,
reform inthe same location

Size: Larger than rills and smaller than permanent gullies
Cross Sectional Area: Greater than 1 ft 2, Wide relative to depth

Flow Pattern: Convergence of overland flow influenced by tillage,
crop rows, terraces or other unnatural features

Topographic Locations: Shallow drainage ways upstream fron"
incised channels -

Nature of Erosion: Soilis removed along a narrow flow path-to a
depth of a less-erodible layer, soil isimoved into the voided area from
adjacent land by tillage, damaging an area wider than the eroded channel
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989 Tillage Induce Ephemeral Gully Erosion Locations
In the Cheney Lake Watershed
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EG |ldentification and TIEGEM

TIEGEM Requirements:

« Gully Mouth ID )

« EG drainage area TR

« Slope of concentrated flow zone S

» Critical shear stress at which gully &
begins

» Erodibility rate (based on soll b
properties)

 Receiving reach drainage area

* Delivery ratio (HUSLE)

« Manning’s “n”
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Problem: Extension crashes in mid-operation, producing an obscure message stating that there is a
syntax error at or near symbal NL:

il Frror X

@ GFRD ERROR - Syrkas emor ak or near sembol ML

This is sometimes followed by the infamous Segmentation Viclation message:

i} Error i Xl

@ Segmentation vialatonl

sometimes ArcView crashes completely and vanishes without showing these messages; while other
times it vanishes after showing these messages. Sometimes it keeps working in an unstable state.

Solution: There is no simple solution to this problem. It is due to a bug in Spatial Analyst which causes
SA to crash after approximately 32,500 grid operations or if SA tries to hold > 50 grids in memory at one
time. You can force the error to occur by writing a short script that checks the cell value at a particular
point, then loops over 32,500 iterations. You can also trigger it by running the Zonal Statistics function on
a point theme containing over 32,500 points or trying to do any grid operation that accesses > 50 grids.
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Gullies:

The following field set repeats forthe number of Gully Mannings 'n":

gullies (specified above). Multiple gullies for a cell
should be grouped consecutively. Critical Shear Stress:

Erodibility Rate:

1st Cell Subcell Drai Area:
Ephemeral Gully 1D: CONRT2 G032 &l SUDCEN Urainage Area
1=t Cell ID: Re-Plant Period:

Erosion Depth:

1st Cell Gully Drainage Area:
2nd Cell ID:

2nd Cell Gully Drainage Area:
Reach ID:

Soil ID:
Current Gulhy:

Slope:

Management Field ID: :

Calibration Factor: Insert Replicate
DeiNenE Rk, Delete ALL Forget
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KS Cheney Lake Conservation Effects Assessment
Program (CEAP) Scenarios

Baseline_No Conservation Treatment - PreProgram — EXxisting landuse base;
No Waterway; No terraces; No CRP; all cropland-conventional tillage; Range -
97 conditions

No Ephemeral Gully Erosion Treatment - Ephemeral gully’s treated — 97
conditions with no EG’s; all Eg’s receive erosion treatment.

Land Base all Cropland NoTill - Conservation Tillage — 97 landuse base; No
additional terraces; No additional EG treatment; all cropland with no-till
treatment
Land Base all Cropland MulchTill - Conservation Tillage — 97 landuse base;
No additional terraces; No additional EG treatment; all cropland with mulch till
treatment
Remove CRP — Remove CRP from 97 landuse and replace with conventional
tilage; add Ephemeral Gullies’s in CRP
All Native Grass - All Cheney Lake Watershed to Native grass
97 current condition 70% irrigation soil moisture - trigger for irrigation
application — 50% soil moisture trigger for irrigation application.



The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the basis
of race, color, national origin, sex, religion, age, disability,
polltlcal bellefs sexual orientation, and marital or family
status. (Not all prohlblted bases apply to all programs.)
Persons with disabilities who require alternative means for
communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at
(202) 720-2600 (voice and TDD).

To file a complaint of discrimination write USDA, Director,
Office of Civil Rights, Room 326-W, Whitten Building, 14th
and Independence Avenue, SW, Washington, DC 20250-
9410 or call (202) 720-5964 (voice or TDD). USDA is an

equal opportunity provider and employer."



Questions?

Severe sheet and rill erosion on highly erodible soils in northwest lowa
after heavy rains. The spring rains fell on soils that had no protection
against soil erosion.




