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Use of
graded contour banks for
soil conservation
Objectives. This guide is intended to enable you to:
o
o
o
o

explain the importance of soil conservation;
describe methods for implementing soil conservation;
determine slope and distance between contour
banks ;
design and construct contour banks.

Study materials

o
•
o
o
o

Topographical maps.
Land survey tools (survey staff, pegs, ... ).
Graders, disc ploughs, disc harrows.
Simple roller, fine grader.
Color slides and overhead transparencies related to
soil conservation and contour banks .

Practical8

o
o

o
o
o
o
o

Evaluate and discuss erosion in an eroded field .
Study topographical maps.
Determine slope and distance between banks according to section 3.
Design contour banks according to section 4.
Construct banks according to section 5.
Demonstrate construction methods and tools according to section 5.
Layout contour banks according to section 6.
3

Questions
1 What are the characteristics of soils in the humid
tropics of Africa?
2 What are the normal results of forest clearing?
3 Describe gully and sheet erosion.
4 How can you prevent sheet erosion?
5 How can you prevent gully eroeion?
6 Name two types of contour banks.
7 Why are broad-based contour banks generally
unsuitable in high rainfall tropical areas?
8 Why should you not install contour banks parallel
to each other?
9 What should you examine before installing soil
conservation measures?

10 How do you determine a slope?
11 Where do you start installing contour banka?
12 What should you do when the slope changes?
13 Why should a contour bank not follow exactly the
contour line?
14 What gradient is recommended for a contour bank?
15 How should you shape either end of contour banks?
16 Describe alternative grading equipment.
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Soil conservation
Implementing soil conservation
Slope and distance between banks
Designing contour banks
Constructing banks
Practical: laying out contour banks
Bibliograpby
Suggestions for trainers

Abstract . Crop CUltivation makes agricultural soils
susceptible to erosion. Land may become incapable of
producing crops. Contour banks belp to prevent gully
erosion, the most spectacular type of erosion. This document describes design and construction of graded
contour banks . We also recommend IITA Research
Guides I , 3 and 7 for study (see Bibliography).
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1

Soli conservation

In the humid tropics of Mrica, soils are normally poor.
Soils have a small store of nutrients and a fragile
structure, making them susceptible to erosion . Under
forest, the natural soil cover of the humid tropics, a
stable ecosystem exists.
When man clears for<:sts and cultivates food crops, results are normally disappointing. After three to four
years, cultivating crops becomes uneconomical because
of soil erosion and degradation . The effect of severe
soil erosion leads to the abandonment of land which is
incapable of producing a decent crop for many years.
Soil erosion is generally of two types :
•
•

gully erosion,
sheet erosion.

Gully erosion results from water flowing at fast speeds,
gouging out gullies or deep depressions in the soil.
Gully erosion is the most spectacular type of erosion.
For many years, farmers have prevented gully erosion
by practising contour farming. Contour farming involves the building of banks across the slope so that water run-off slows down and never reaches speeds fast
enough to gouge out the soil.
Sheet erosion is caused by slow movement of water over
the soil surface and is not spectacular to the eye.
Nevertheless, over a short period of time, the results can
be most damaging because of loss of clay particles
which carry the soil's fertility.
To prevent sheet erosion, avoid any disturbance of the
soil which encourages water run-off. Keep the soil covered with either a mulch or a living crop. Use chemical
weed control rather than mechanical weed control.
6

2

Implementing soli conservation

Gully e rosion can be prevented by installation of two
types of contour banks:
•
•

broad-based contour banks,
narrow-based graded contour banks .

Broad-based contour banks a re comm only used in
North America . They are up to 20 m wide, have gentle
slopes, and can be cropped as part of the fi eld . In high
rainfall tropical areas, this type of ba nk is generally
unsuitable because water runs off over cultivated land .
Narrow-based graded contour banks are most commonly used in tropica l Africa as they a re si mpl er to
construct and safer to use.
Contour banks are built approximately on the contour to
intercept water running down a slope. They prevent the
build up of soil-disturbing velocity. Water run -off is
then carried along a channel on the upper side of the
contour bank .
Badly designed and installed contour banks are worse
than useless as they result in severe damage to the field
which they are meant to protect.
In the past, many people believed that installing parallel contour banks made farming operations easier.
However, parallel contour banks are only possible
where slopes are uniform . Since uniform slopes are
seldom the case, do not install contour banks parallel to
each other. Survey each contour bank from a fixed
starting point, and align each bank independently of
other banks.
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Examine a topographical map to determine the direction which the gradient of the contour bank should follow (Figure 1). Aim at carrying water from a high area
or ridge (AB ) towards a low area or natural waterway
( CD ) .

Sometimes, it may be necessary to run contour banks of
half a field in one direction and the other half in the
opposite direction , as determined by rock outcrops or
other unusual topogra phy.
Decide the basic layout of the soil conservation measures, then determine the percentage slope of the area.
The layout may differ in various parts of the fi eld, so
determ ine the percentage slope of the area in which the
conservation work will commence .

Figure 1. Planning water movement.

B

valley bottom
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The percentage slope determines the distance between
contour banks. The percentage slope ('if S) is stated as
so many units rise over a distance of 100 units, that is, 3
m rise in 100 m is a 3 percent slope (3 'if S).

9

Slope 8fICI dlslMCe between banks

To determine the percentage slope, take two readings
with a dumpy level 100 m apart following the slope. The
vertical difference between the readings (in m ) is the
percentage s lope. For example, if the top reading is
1.50 m and the lower reading 4.50 m, the difference is
3 m. The slope is 3 m in 100 m, consequently the slope =
3 % (3 % S) (Figure 2).
If s lopes are steep, the vertical difference between 100
m-read ings may be greater than the length of a survey
staff. Determine the vertical difference between readings taken 50 m apart, then multiply by 2.

Example 1:
Top reading
=
Readi ng taken
50 m downslope =
Difference
=
=

1.10 m
5.60m
4.5 mover 50 m; or 9 mover 100 m
9 % slope (9 % S) (Figure 3).

When the percentage slope is determined, calculate the
distance between contour banks. The distance between
contour banks is determined by vertical distance that
may be converted into horizontal distance (Table 1).
Due to topographical irregularities, however, the horizontal measurement is less accurate than the vertical.
Calculate the vertical distance by using this formula :
% S (slope) divided by 3 plus 2.

The result divided by 3 again gives the vertical interval
(V.I.) between contour banks in meters.

10

1.5 m .

4.5 m

3m

t

Figure 2. Slope calculati,;m (100m).

Figure 3. Slope calculation (50 m).

1.10 m

5.60 m

4.5m

I.
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Example 2:
Slope
=
6 divided by 3
=
_
Add 2
Divide by 3
=
1.33 m is the vertical interval
a 6% slope (Figure 4).

6%
2
4
1.33
between contour banks on

Example 3:
Slope
=
10%
10 divided by 3
=
3.33
Add 2
=
5.30
Divide by 3
=
1.78
Therefore, 1.78 m is the vertical interval between contour banks of a 10% slope (Figure 5).
i~terval and horizontal spacing of graded
contour banks for various slopes. Vertical interval = (% S/3
+ 2)13.

Table 1. Vertical

Slope (%)

Vertical
distance (m)

Horizontal
distance (m)

2.0

0.69
0.94
1 .00
1.06
1.11
1.17
1.22
1.28
1.33
1.39

44
36
33

2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0

7.5
8.0
12

1.44

1.50
1.56

30
28
26
24
23

22
21
21
20
19

1.20 m

2.53 m

Figure 4. Vertical interval between contour banks on 6 %
slope ~ (613 + 2)13 = 1.33 m.

Figure 5. Contour bank layout on 10 % slope = (10/3 +
2)13 = 1.78 m.

o-........

10% Slo p

1.78 m
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Designing contour bankll

Normally, contour banks run between an access road
and a waterway, that is, contour banks carry the water
away from the road into the waterway. Installation of
contour banks should therefore commence by pegging
out the start of each bank down the side of the access
road. This can be done starting either at the top of the
slope or at the bottom of the slope. In this exercise we
shall start at the top of the slope.
If there is considerable land above the fi eld in which the
contour banks are being installed, the top con tour bank
must be larger than normal to act as a storm drain.
The contour bank must be capable of intercepting all the
water run-off from the area above it and diverting this
water into a waterway.

When the starting point of the first contour bank has
been determined, calculate the starting point of the next
contour bank by using the formula (% S/3 + 2) 13 as
described.
Example: on a 6 % slope, the next contour" bank will
start 1.33 m below the start of the first contour bank.
The next bank will then start 1.33 m below the second
bank and so on, until the starting point of all contour
banks in the field have been pegged (Figures 6 and 7).
When it becomes obvious that the slope is changing,
determine the new percentage and vertical interval between contour banks.
When all starting points of the contour banks have been
established, layout the actual alignment of the contour
banks. You will recall that the purpose of the contour
banks is to intercept run-off water and to lead it slowly
away into a waterway.
14

CB1+

CB2+
22m CB3+
21 m"0

e'"

20m 19 m

Figure 6. Laying out the starting points of contour banks .

Figure 7. Insta1ling contour bank on 1:200 gradient.

24m
23 m
22m
-4- _ _ _ _

- - . - ••

--:: ~

2.97-2.87_
21 m

4.31

4.21

4.11

4.01

20m
19 m
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It follows therefore that the contour bank cannot be exactly on the contour line, but in fact must be on a fa ll ing
gradient to evacuate the water effici ently. The slope or
gradient which contour banks must follow varies with
soil type, rainfall, and the designer of the installations .
Some designers believe that the contour bank should
start on the contour line, then gradually have a steeper
gradient towards th e discharge. However, this may
lead to unnecessa ry complications. Preferably, use a
fixed gradient. For conditions at UTA, a gradient of
1:200 is considered acceptable; that is, the contour bank
must drop 1 · m in every 200 m throughout its length
(Figure 7).
To do thi s, take a reading at the starting point and measure a distance of 20 m, following approximately the
contour lin e. Take another reading at this point and
move the staff up or down the slope until the desired second r eading is shown. Place a peg at this point .
Example: If the first reading was 1.34 m (see contour
bank CB2 in Figure 7), the second reading will be
1.44 m . The difference in these vertical readings is
0.1 m, which is one tenth of a meter. Us e this figure,
because the horizontal distance from one reading to the
other is 20 m which is one tenth of 200 m; that is, on a
gradient of 1:200 (a fall of 1 m in 200 m). It follows that
in a distance of only 20 m the fall will be 0.1 m.
Carry the staff another 20 m approximately along the
contour line and move up or down the slope until the
third reading is reached; that is, 1.44 + 0.1 = 1.54 m .
This will then be the spot at which the third peg is
placed .
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The fourth point is 20 m from the third at a level of
1.64 m. Continue until the contour bank enters the
water way. Continue with the next contour bank, using
the same system, and beginning at the starting point of
tbe second bank.
On land which has an even topography, it will not be
necessary to take level readings at 20 m intervals. to
such cases, readings may be as far apart as 50 m. (The
vertical interval between readings in this case would be
0.25 m).
When all contour bank alignments have been determined, turn up the ends of the contour banks at the
access road, or upper end, to ensure that water run-off
from the road evacuates rapidly and does not build up in
roadside drains. The last 20 m may therefore be curved
up the slope to lie at an angle of approximatelY '45 degrees to the road (Figure 8).
Figure 8. Final contour bank layout.
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Similarly, in order to evacuate water rapidly from the
contour bank, the last 20 m may be curved down the
slope so that it joins the water way at approximately 30
degrees. After all contour banks have been laid out,
construction of the banks follows.

18

ConstrucUng blinks
./

Keep in mind that the purpose of graded contour banks
is to intercept water run-off runnirig down a slope. The
water is stopped by the contour bank but, because the
bank is graded to guide water in a certain direction, it
must have a channel on the upper side to carry the water
safely into a water way. The diagram below shows the
optimum size for graded contour banks at IITA.
There shou ld be a water chan nel covered with grass approximately 2 m wide.
Th e bank ri ses at a s lope ap proximately 30 degrees
from the channel to a crest aro und 75 cm higher than the
water channel. This s lope is between 2 - 3 m wide. The
bank then falls to the down s lope side again at around
30 degrees and 2 - 3 m wide (Figure 9).

Figure 9. Graded contour bank cross section .
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Contour banks are always graded from the up-slope
side to form the water channel. Never grade from the
down-slope side.
Few national research stations own motorized graders.
Often however, it is possible to hire graders either from
a government department or from a private com pany.
Hire a grader shortly before the end of the rains.
If a motorized grader is not available, use a trailed gra-

der. This is a grader which is trailed behind a farm
tractor; the traotor replaces the 'motor' of the motorized
grader.
Trailed graders are simple and easy to operate and arc
suitable for the construction and maintenanc e of soil
conservation works and roads in rur a l a reas . They
are normally connected to the hydraulic system of the
tractor so that blade raising or lowe ring and angling
etc . can be carried out by hydraulic power.
The power required to pull trail ed grad ers va ries with
the grader blade width (Table 2) If a su ffici ently large
tractor is not available, two tractors may be used in tandem to pull a grader as long as they are correctly connected to each oth er.
Where no grader is available at all, alternative equipment and methodology is required. See the following
steps:
1

Build the bank with a disc plough, plough down
the slope, and make many passes so that soil 15
gradually moved downwards into a bank.

2

Reduce the largest lumps and areas of unevenness by rough leveling with a disc harrow.
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3

You can make a roller for compacting purposes
by placing a 50 mm (2 inch) pipe through the
center of a 200 I (44 gallon) drum, and filling
the drum with concrete. Complete the roller by
preparing a drawbar out of 37 mm (1 .5 inch) pipe
which slips inside the 50 mm pipe. Tow the
r oller behind a tractor to consolidate the
ploughed up soil.

4

You can manufacture a fine grader in the farm
workshop (Figure 10). Two pieces of railway
line or two pieces of heavy duty angle iron, each
a pproximately 6 m long are required (a). Fix
an old D4-bulldozer blade or an old land
leveller blade approximately half way along the
steel lengths (b). This is appropriately braced.
An old pair of wheels on an axle is required at
the rear of the grader (c) and a suitable drawbar
is made to attach to the lift arms of the three point
hitch .

Table 2. Power recommendation for trailed graders (Simba Machinery Company).

width of cut (m)

2.5
3.0
3.5

power required (h.p)

50 - 100
70 - 140
120 - 180
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A locally manufactured machine such as this can keep
earth soil conservation measures and farm roads in
excellent shape if used frequently.
After contour bank construction, always start farming
operations (ploughing, ridging etc.) parallel to the
upper contour bank. In this way, deviations from the
contour bank gradient is limited to the lower part of the
field, and so less soil erodes.

Figure 10. Home-made grader.
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P,acAIeIIl: laying out contour benb .

Goal :

Install soil conservation measures.

Objective:

Determine percentage slopes, vertical
intervals and graded contour bank gradients .

Materials required per working team:

•

•

•
•
•

•
•

1 dumpy level,
1 tripod,
1 survey staff,
1 tape measure,
30 pegs,
notebooks,
pencils .

Determine the percentage slope of a given area and peg
out the starting pointa of 6 contour banks having determined the vertical distance using V.1. formula .
Layout two contour lines on falling gradients of 1:200
and finally tum up the top end and tum down the lower
end of each contour bank.

23
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8 Sugge.tlon. tor trainer.

1

If you use this Research Guide in training ...

Generally:
•

Distribute handouts (including this Research
Guide) to trainees one or several days before your
presentation, or distribute them at the end of the
presentation.

•

Do not distribute handouts at the beginning of a presentation, otherwise trainees will read instead of
listen to you.

Ask trainees not to take notes, but to pay full attention to the training activity. Assure them that your
handouts (and this Research Guide) contain all relevant information.
•

Keep your training activities practical. Reduce theory to the minimum that is necessary to understand
the practical exercises.

•

Use the questions on page 4 (or a selection of questions) for examinations (quizzes, periodical tests,
etc.). Allow consultation of handouts and books
during examinations.

•

Promote interaction of trainees. Allow questions,
but do not deviate from the subject.

•

Respect the time allotted.
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Specifically:
•

To take full benefit of this Research Guide, we
strongly recommend that you also study UTA
Research Guides 1,3 and 7 (see Bibliography).

•

Discuss with trainees their experiences of soil
erosion and soil conservation 00 minutes}.

•

Present and discuss the content of this Research
Guide, using study materials listed on page 3 (1 Y.
hours). You may photocopy the illustrations of this
Research Guide onto transparencies for projection
with an overhead projector.

•

Conduct the practicals suggested on page 3 and in
section 6 in group work. Make sure that each
trainee has the opportunity to practice. Have
resource persons available for each practical.
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