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Airphoto Analysis of Erosion 
Control practices 

Assessment of cropland erosion management systems is 
accomplished in a watershed using color and color infrared 
70 mm photography. 
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practices used by most farmers. Our study 
shows that aerial photography can provide 
up-to-date accurate information on erosion 
control practices throughout a watershed. 
This information is traditionally gathered by 
laborious and time consuming field obser- 
vations and farmer interviews. 

The predominant cropland erosion control 
practices used in the United States are con- 
tour tillage, strip cropping, terrace systems, 
and stabilized grass waterways (Hudson, 
1971). If properly installed and maintained, 
these land management practices slow 
runoff velocity and reduce the sediment car- 
rying capacity of water. 

An important consideration in determining 
P factors for the USLE is the relationshir, that 
exists between slope and erosion control 
practice (Wischmeier and Smith, 1965). 
Table 1 shows the effectiveness of contour 
tillage, contour strip cropping, and grass 
waterways for five slope categories. Terrac- 
ing is omitted from this table because this 
land management practice did not occur in 
the study area. When all other soil loss fac- 
tors for the USLE are the same, low P values 
indicate less erosive conditions in a field. A 
brief discussion of each erosion control 
practice is presented below. 

CONTOUR TILLAGE 

Contour tillage is the practice of plowing 
and planting perpendicular to the slope so 
that runoff is ponded and flows gently 
around the slope rather than down slope 
(Willrich and Smith, 1969). This erosion 
control practice has generally been effective 
in reducing erosion except during occasional 
severe storms on steep slopes which may re- 
sult in breaching of the contoured rows 
(Wischmeier and Smith, 1965). As shown in 
Table 1, contouring produces its maximum 
effect on slopes in the 2 to 8 percent range. 
At slopes of less than 1 percent, the land ap- 
proaches equality with the contour row 
slope, and the P value approaches 1.0. 

CONTOUR STRIP CROPPING 

I n  contour s t r ip  cropping, strips of 
meadow are alternated with strips of row 
crops across a hillside. When constructed 
properly, the meadow acts as a filter strip 
that traps sediment. As water flows across 
the meadow strips, runoff velocity is re- 
duced causing sediment to drop out (Jacob- 
son, 1969). This practice is more effective 
than contouring alone for reducing erosion 
over an entire field (see Table I). 

GRASS WATERWAYS 

The object of this practice is to channel 
runoff away from cropland by means of arti- 
ficially constructed grass waterways. These 
waterways run down slope and are often 
bermed to contain the water (Hudson, 1971). 
When used in conjunction with contour till- 
age, grass waterways are very effective in 
reducing erosion. 

In this study, airphoto analysis was used to 
determine the location and extent of crop- 
land erosion control practices throughout a 
watershed. Our research was performed in 
Pheasant Branch Creek watershed in Dane 
County, Wisconsin on randomly distributed 
65 hectare tracts (160 acre quarter sections), 
using a representative sampling method (95 
percent confidence level). The results of this 
sampling procedure, developed by the Wis- 
consin River Basin Planning Staff, represent 
the current land management in the study 
area (Morgan et al., 1979). 

Information on cropland erosion control 
practices was obtained from color and color 
infrared aerial photography (camera focal 
length = 6 inches) taken in October 1977, 
and provided coverage of the research area 
at a scale of 1:60,000. Photo analysis of 70 
mm transparencies was performed with a 
zoom stereoscope and hectare-size cell 
overlays. 

Identification of contour tillage, contour 
strip cropping, and grass waterways was ac- 

Slope 
(%) 

No Contour Tillage 
Practice P-Value 

Contour Strip Cropping Grass Waterways 
P-Value P-Value 

0.30 0.20 
0.25 0.17 
0.30 0.20 
0.40 0.26 
0.45 0.30 

Source. Wischmeier and Smith, 1965. 
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TABLE 2. INTERPRETIVE KEY FOR EROSION CONTROL PRACTICE IDENTIFICATION 

Erosion Control Land Cover Photo 
Practice Characteristics Identification 

Contour Tillage Row Crops Planted on Contour Crop Rows Distinguishable 
Contour Strip Cropping Alternating Strips of Meadow Characteristic Strip 

and Row Crops Pattern 
Grass Waterways Grass Grown in Field Grass Channelways 

Drainageways 

complished utilizing the interpretive key in 
Table 2. This key was developed from field 
observations and analvsis of characteristic 
photo patterns produced by each erosion 
control practice. The percentage of cropland 
protected by each land management practice 
was determined from the photos using a 
hectare-size grid cell analysis on the 65 
hectare parcels. 

Location and extent of conservation prac- 
tices was optically transferred onto a uscs 
topographic map (scale 1:62,500) by means 
of a Zoom Transfer Scope. This procedure 
made it possible to correlate the erosion 
control practices to slope information ex- 
tracted from topographic maps of Pheasant 
Branch Creek watershed. P factor values 
were then selected from Table 1 for eventual 
use in the USLE. 

Figure 1 is a black-and-white copy of a 
color infrared photo of a portion of the study 

area. Contour tillage, contour strip cropping, 
and grass waterways are easily located on 
the photo and are labeled A, B, and C, re- 
spectively. 

Results obtained from airphoto interpre- 
tation of cropland erosion control practices 
throughout the watershed are presented in 
Figure 2. The amount of cropland protected 
by conservation measures is expressed as a 
percent in each of six slope categories. Fig- 
ure 2 also provides a visual representation of 
where contour tillage, contour strip crop- 
ping, and grass waterways were currently 
employed by farm operators in Pheasant 
Branch Creek watershed. There is a notable 
absence of the latter two conservation prac- 
tices at the lower slopes. As shown in Table 
3, 45 percent of the total cropland in our 
study area was unprotected by erosion con- 
trol practices. Aerial photographic analysis 
indicated that 62 percent of this unprotected 
cropland occurred in the low slope range. 

Our results are useful to agencies respon- 
sible for land management and soil conser- 

FIG. 1. Black-and-white copy of a color infiared photo showing the predominant 
erosion control practices in Pheasant Branch Creek watershed. A = contour 
tillage, B = contour strip cropping, and C = grass waterways. (Scale = 1:24,370) 
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FIG. 2. Graph showing amount of crop- 
land protected by each erosion control prac- 
tice according to slope in Pheasant Branch 
Creek watershed. 

vation in Pheasant Branch Creek watershed. 
Airphoto interpretation of color and color 
infrared photography revealed the need for 
more attention to erosion control practices 
on cropland at slopes less than 2 percent. 
This included 38 percent of the total con- 
ventionally tilled land in our study area (see 
Table 3). Computed soil loss estimates by 
the Soil Conservation Service showed that 
most of these relatively flat areas were con- 
tinuously farmed and often exceeded allow- 
able erosion rates. 

According to P. L. 92-500, planning agen- 
cies throughout the country must develop 
and implement best management practices 
(BMP'S) to control sediment loss from ag- 
ricultural fields. The Environmental Protec- 
tion Agency (EPA) has determined contour 
tillage, contour strip cropping, and grass 
waterways to be effective BMP'S for cropland 
(Krivak, 1978). Also, the Clean Water Act of 
1977 encourages the proper installation of 
cropland erosion controls to impede runoff 
velocity and reduce sediment carrying ca- 
pacity of water in rural areas. 

In this study, airphoto analysis of 70 mm 
color and  color infrared photography at  

Slope Cropland No Erosion Control Practice" 
Rangea (%) (%) 
- - 

Low 38 
Medium 51 
High 11 - 

Total 100 45 

1:60,000 ~ r o v i d e d  accurate information 
about cropland erosion control practices in 
Pheasant Branch Creek watershed in Dane 
County, Wisconsin. This research illustrates 
the usefulness of remote sensing for deter- 
mining the location and extent of current 
cropland management practices and for de- 
termining areas where more attention to ero- 
sion control measures may be  needed. 

Many agencies concerned with erosion 
problems are in need of accurate information 
about land management over large areas, 
while faced with a shortage of personnel. 
Our studv shows that remote sensing can b e  - 
useful to agencies involved in  nonpoint 
pol lu t ion s tud ies  for a reawide  eros ion 
studies. 
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