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Weathering (Removal) + Transport = Erosion 030302:60600 Agents
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» Ice by downslope creep of
soils

> ogoe(gagaens
Force of gravity

cO
> ovloslyicelyelelopl[S ok

Living organisms/Things
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: L =Suspension R i
(<0.05mm,clay,silt,OM) F = == |

saltation

Surf =Saltation
=Surface creep ) :
(>0.5-2.0 mm) ( 0.05-0.5mm diameter)
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Corn crops damaged by a dust storm
on a farm in Clay County, Nebraska, Wind erosion can be severe on long,
Credit: Roger Elmore unsheltered, smooth soil surfaces

Dislodged maize plants with
exposed roots Myint Myint Tun_Soil Conservation_Tropical 15
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:66)¢[032¢ ¢lgadagoo3ndens(gcs (Splash Erosion)

-

0.6to1.5m

J. Gergely., N. Tibor, M.Balaz and S. Zontan., et al, 2013.
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(Sheet erosion) (Rill erosion) (Gully erosion)
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Universal Soil Loss Equation

A=RxXKxXLxSxCxP

— CO C Q 2 o 2 o o Q
A= ({lQDoSﬂ ?.@Q)B&Boﬁo:)g’)o@&)f) G@&)CB’.’)OG’JC!D

Q Q Q
(0'>§/ooooooo/§\®)
0 0 ¢ o¢C ¢ :
R = eezeq&ﬂo?m@og%cgez Rainfall related factor
_ 9 ﬁ 0o ¢ °o0¢C
K= G@@OCQDG\ OO OAISCQO:
Dwight Smith Walt Wischmeier o Soil related
L = 6QqqPpeodCi3aq)os factor
USLE developed by Wischmeier, W.H and Smith, c c
D.D (1978). S= @O’)G@Dmﬁ
E—
C = 23:480001:032:0098& \@&/
B SRQOQQ322: N
..o 0 > Crop
SQOCQﬂC)oOL)(D(ﬂl_oOODoﬂﬁ Management
P = G@@CG) 2)08C°:)8§°6392>° C\)(Q)GOO’.)(%OOTO@
B X Qe °i ° Y IR —
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A=RXKxSLxCxP (ton/ha/yr)

(R) Rainfall Erosivity — rainfall intensity (mm or cm / hr)
A= 0.5 in most case, 0.3-0.2 in tropical mountains, 0.6 near the sea
(K)  Soll Erodibility-organic matter, texture, structure, permeabllity

(SL) Slope Factor — slope % (Gradient) & length of slope

(C) Crop Management/Vegetative Cover-(Bare soil =1, -1)

(P)  Erosion Control Practices (0.1-1)



The rainfall erosivity index is equal to E, the kinetic energy of rainfall. multiplied by 130, the
maximum rainfall intensity during 30 minutes, expressed in mm or cm/hr. Several tables
are developed under USA conditions which may not be applicable for other parts of the
world. However, in Western Africa, Roose demonstrated that the average annual R over
ten years period is equal to = Yearly mean rainfall x a.

a= 0.5in most cases
0.3-0.2 in tropical mountains
0.6 near the sea (< 40 km)

Under Maynmar conditions and in absence of research data on the above factors, the
simplified Roose equation for determining rainfail erosivity can be considered of practical
use though only indicative at this stage. For instance, for a 500 mm (20 inches) annual
mean rainfall the Rainfall Erosivity Index would be 500 x 0.5 = 250




Regular slope Concave slope Convex slope

Teelrle T Virliees for tvproerapliic focior (IS for various sftope Tengelt and steepiresses
. LS ) . ) : £

Slope (%) Slope lengtn (M)
15 25 50 75 100 150 200 250 300 350
0.5 0.08 .09 0.10 0.11 0.12 0.13 0.14 .14 0.15 0.15
1 0.10 012 0.15 0.17 018 0.21 0.23 0.24 0.25 0.27
2 .16 0.19 0.23 0.26 0.29 0.32 0.35 0.37 0.40 0.41
3 0.23 0.27 0.33 0.37 0.41 0.46 0.50 0.54 .57 .59
4 0.30 0.37 0.48 0.57 0.64 0.75 0.84 0.92 0.99 1.05
5 0.37 0.48 0.68 0.84 0.96 1.18 1.36 1.52 1.67 1.80
(o] 0.47 0.60 0.86 1.05 1.21 1.48 1.7 1.91 2.10 2.26
8 0.69 .89 1.26 1.55 1.79 2.19 2.53 2.83 3.10 3.35
10 0.96 1.24 1.75 2.15 2.48 3.04 3.50 3.92 4. .29 4. 64
12 1.27 1.64 2.32 2.84 3.28 4.02 4 54 5.18 5.68 6.13
14 1.62 2.09 2.96 3.63 4. 19 5.13 5.92 6.62 7.25 7.83
16 2.02 2.60 3.68 4.52 5.21 6.38 7.37 8.24 9.02 9.74
18 2.46 3.17 4.48 5.50 c.34 7T.77 8.97 10.03 10.98 11.86
20 2 .94 3.79 5.36 65.58 .58 9.29 10.72 11.99 13.13 14.19

- Based on the equations LS=(length/22.1}"{0.065+0.045s+0 0065s7). where m=0.2 for s<1% . m=0.3 for s= 1%
to 3% . m= 0.4 for s= 3.1% to 4.9% . and m=0.5 for s=>5%

Source: Computed from Wischmeire and Smiuth, 1978 75




Table 2 Importance of plant cover and management (C factor) for various crops in
West Africa (Roose, FAO Bull. No 70)

Annual average C

min. max.
Bare soil 1
Foresr, dense thicket, crop well-mulched 0.001
Savannah and pasture in good condition 0.01
Savannah, or burnt or overgrazed pasture 0.1
Slow-developing or late-planted plant cover, 1st year 0.3 0.8
Fast-developing or early-planted plant cover, 1st year 0.01 0.1
Slow-developing or late-planted plant cover, 2nd year 0.01 0.1
Maize, millet, sorghum (as a function of yields) 0.4 0.9
Intensively cropped upland rice 0.1 0.2
Cotton, second-cycle tobacco 0.5 0.7
Groundnut (in relation to yields and planting date) 0.4 0.8
Creeping cowpea 0.3
Cassava, 1st year, and yam (as a function of planting date) 0.2 0.8
Palm, rubber, coffee, cacao, with cover plants 0.001 0.3
Flat-planted pineapple (as a function of slope), planted early 0.001 0.3
- with burnt-off residue 0.2 0.5
- with dug-in residue 0.2 0.3
- with residue on the surface 0.001 0.01
Pineapple on tied ridges (7% slope), planted late 0.1

26




The P factor varies from 1 in case of bare plots without erosion-controlled measure to 0.1
in case of gentle slopes with tie-ridging system along the contours and contour stone lines
spaced at regular intervals in the field. Under Maynmar dry zone conditions, a rough
assessment of the P factor placed it around 0.5-0.8 in most cases.



Practical
Calculation
of Universal Soll
Loss Equation
(ton/halyr)

Example:

Area Kyaukpadaung Village: Kenbarte

Annual mean Rainfall: 500 mm Land Use: Cultivated land of 1 ha (2.5 acres)

Soils and topography:

= sandy-clay-loams, medium texture,

=  soil depth S0-100 cm, farmer reports shallow and coarser materials at the top of his
field.

- slope 5-8%. field 60 meters long.

=  sign of rilis and plowed depressions,

+ no buffer strips of vegetation,

« one boundary line with stones and vegetation acts as a small barrier but does not seem
to be effective to stop runoff,

=  below the cultivated field gullies are observed.

Type of crop and management based on farm owner reports (or your own observation):

= Sesame as first crop and Sorghum second,

= low yields without fertilizers,

» plowing on the direction of the slope.

= need frequent tillage for breaking crusts and weed,

= low fertility in upper parts of the field,

= no mulching applied to the field. Sesame crop residues used for jaggery making and
sorghum stocks for animal feed.

Determine factors of the USLE

R= 500 x 0.5 = 250 based upon the simplified Roose formula

K= 0.5 {assuming fine sands are high and organic matter low based on what the farmer
reported on yvields and need for fertilizers)

SL=1.5 (see table above based on the slope gradient 8%: and length of slope 60m}

C= 0.9 (no mulching, poor cowver crops, frequent superficial tillage, plowing along slope,
etc.)

P= 0.8 {only one permeable boundary strip at the bottom of the field)

Determine soil loss: E =250 x 0.5 x 1.5 x 0.9 x 0.9 = 151.8 tons/ha/vear equivalent to
around 1 cm of soil profile. == Life span of this soil (topsoil remowval) = approx. 25-50 yvears.
This life is supposead to be even shorter since erasion accelerates, gullies can develop and
fertility becomes so low that cropping is abandoned

Myint Myint Tun_Soil Conservation_Tropical 28
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Stage 1 Stage 2 Stage 3 Stage 4 Stage S

coOlor
Land cover SRS O
donsaly and color . C

@

Stones size

Weeds
Specwes
Weeds
density 1111} IIHIII]
Rilis i"' 'i"il

AT IR RANAL]

Landshde ‘ |
mmemmm—— 40 years : = 10 to 40 years "

Figure 1. The perceived stages of land degradation by farmers in the Houay
Pano catchment, northern Laos, from the initial state 40 years ago (Stage 1)

to Stage 5, forecasted between 10 and 40 years according to the glots ( _
Valentin and R. J. Louis, 2018) Myint Myint Tun_Soil Conservation_Tropical 29



c[ga8qgoo3ndons(gc:acamoungelodadagse

Irrigated Level Sloping Sh
Rice Land Terraces Terraces atlon

Proportion of Total Land 69.2 20.6

Soil Depth(cm) 0 0.4 1.6 8.0
Soil Loss(kg/ha/yr) 0 5000.0 20000.0 100000.0
OM Loss(kg/ha/yr) 0 150.0 600.0 3000.0
N Loss(kg/ha/yr) 0 75 30.0 150.0
P Loss(kg/ha/yr) 0 5.0 20.0 100.0
K Loss(kg/ha/yr) 0 10.0 40.0 200.0

(LRMP, 1986)

Myint Myint Tun_Soil Conservation_Tropical 30
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Physical Soil and Water Conservation measures
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(0) soooss0pdonpdesooni(ge: (Sediment Storage Dam)
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Figure 71 Stabilization of SS dams
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Table 8 Recommended base width, depth of flow and total depth of a spillway according to
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Stone Bund Corner stone bund Contour with spillway

R &’ ,n . o 5 2 .
Traditional spillway with apron (drop structure) in Kenbarte - Kyaukpadaung
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(q) Rainfall Multiplier System
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(1) Before the rains (notice water - clear spots accumulated along bunds)

3 &- .)-
(2) After the rains (dark areas are crops) 55
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Biological Soil and Water Conservation measures
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ooooooaao&qoz@é B§or:[ge: Natural Vegetation Strips (NVS)
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Mats Gurtner, Natural Vegetation Strips (2019).
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Strips (NVS)
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What are the basic technical criteria for soil conservation and
water harvesting?

egeﬂcﬁ?o@ésg%és@@é (Topography)
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Precondition for the implementation of Soil and Water Conservation
and water harvesting
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Treat Solls and Hearts
carefully...

It takes much time
to heal them..., they are
difficult to recover...

(Tatina Ciolacu, 2021)
“ coqe@sonColonnde”
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