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The 

of 

of best depIction curve doponds 

a 

upon the type 

will be more 

and a no!:.; constant rate of 

is suitabl vdth an initial loss due to interception. In this case 9 

with occurs, and 

an surfaco will after a day or two. 

Flhe evaporation CUNO which by trial and error was found to be most 

sui table is shown in 11.5., losses 

between rains, level of A.S.M. occurs 

is 200 (units are hundredths of an inch)o calculated .J..U"''-V'''' of 

moisture is the season in 11.6. After each 

run-off the index starts again at 200. Al though this is 

somowhat empirical it is evidently ver,y accurate since there is 

one ca.se run-off occurs and is not 
. 

one CRse 

run-off is but does not occur, and in 

cases run-off occurs when from the A.S.M. index. 

the the I squares 

was calcul ) of the recorded of run-

off on the ' , . the value of A.S.M. minus 200. The 

is 
y = 0.61 X ( - 0.04 (inches) 

The 'b' value is lower, as there is more 

on plots than on the small ones with a water table 

below surfr',ce. The small are not 

in either case. high correlation (r 0.948) shows 

this method a very estimate may be 

records of both when run-off would occur, and tho The 

amounts of run-off by applying this on are also 

tabulated in Appendix 10 and shovm 11. 7. in 

with the recorded values. 

As an enti check the the 

of the first of the 1961/62 season. running plot of the soil 

moisture index is shown in 

off and predicted run-off in 

11.8. and the 

• 11. 9. There are 

of actual run-

for 

first few weoks of the season when run-off did not occur j but 

this was to the been before the rains, 

the loose texture abnormally on 

Once had been oompacted -0----- the predicted 

wi th the actual On nIl 17 occasions when is 

it did occur j and the total amounts are 4.64 inches actual 

and 3.84 inches this additional data (Appendix 11) 
of run-off on A.S.M. is 
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• y ::: o. x- 0.005 ( ) 

agrees very s 

Y III 0.61 X - 0.04 (inches) 

The from data of both years 

Y ::: O. X - 0.02 (inches) 

When 

curve, and to 

surplus and run-off, the method allows fairly 

occurcnce and of from 

(r=0.938) 

(r "" 0.948) 

is 

(r 0.948) 

a 

estimation 

case of pure splash, 

both 

for combined 

main 

is the obvious 

and wash-off erosion on 

on is the 

starting pOint 

soil trays, that 

(I{ > 1), this 

soil loss from the 

field in .10. and 

squares 

y = O. X - 2.6 (r = 0.943) 

where Y is soil 106s in lb., and X is .E. > 1) in ergs x 103/cm2• 

The so that is sufficiently 

the of to estimate soil loss, 

from subsidiary variables was c closely related 

to energy, and so as , the the 

amount of 

duration the 

at intensities 

none 

It was found in the 

than one inch per hour, and 

the 

run-off was 

only by the amount of rain, but the 1, and so 

as run-off is to some 

storm, it was combined in a 

y ( 

of rain in a 

regression of the form 

) = f (energy) + f ( 

Listing from the 

of run-off, average rate 

as the secondary variable. fS method of 

) was used obtain a correction term 

• > 1) 
both 

factors •. are shown in . ll.ll. 11.12. and are of very 

nature correction E 

the quantity of run-off, or rate run-off, is 

the storm is not 

of soil loss. When the , or rate, is 

the run-off acts as an agent and picks up extra soil as 

as that the process. or 

of is equally cient as an of this 
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effect. 

(Fig. 11. 

is made for the run-off regressions 

and Appendix ) 

Yl = 0.0775 - 1.0 (r = O. ) (run-off 

Y2 = 0.0774 - 0.1 (r = 0.982) (run-off rate). 

The are not a 

of the 

ments, this method of introducing an allowance for the secondary 

of run-off is than 

's "I II 
30 

An interesting variation of the run-off effect during 

the 1961/62 season. 

on the bare plot (Plate 11.1.). 

run-off and increased its velocity scouring action. 

effect of loss scour was 

more than when rUlI}-C)!'!' was in form of sheet flow in 

previous years. 

(K.E. ). .. 1) was 

However, relationship between soil loss 

conclusion is that soil loss from the plot is very 

w ...... ,,,,,u. by the (K.E. > 1) with a secondary variable~ 

of which upon con-

trolling surface flow. This secondary variable only has a significant 

effect in the cases is so little flow that the 

soil is not all and b) when surface flow is 

canalised 

action. 

surface conditions so that is has scouring 

11.5. 

of establishing a IIdesign 

for a simulator by the type of r 

in the long term, causes most erosion. A tentative solution to this 

problem is shown in Fig. 11. 

per unit 

(Fig. A from • 11.2. and 11 

and intensity rises 

• B from 

to 

8.1Q.). 

A linear 

energy 

relation 

been established 

(K.E. > 1). 

(K.E. > 1) 

3 inches/hour and then levels 

of per unit 

rainfall to intensity therefore has the same form (Fig. C). 
records show that the r 

of form shown 

erosion for ~ intensity (Fig. E). 
increase (K.E. > 1) is 

so E x Q increas€s. At 

of r 

C 

At low int 

D 

and intensity is 

total 

of rain, 

occurs 

and E x Q decreasos. The peak of E x Q determines the critical 

at which most erosion occurs. The value depends 

upon the s of D, and may'\8ry slightly, it will be close to 

the point at which the (K.E. > l)/intensity relationship , i.e. 
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Plat o ll.l. 

-215-

The ba re soil plot of the mosquito gauze expe riment. 

(Plot 20, Experiment 1/3). The small gully formed 

during November 19619 after consider <,.ble erosion in 

the previous eight seasons. The soil l evel is 

about 6 inches below the original l8vel. 
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about 3 inches/hour (Fig. 8. . ). 

11. 

The sequence of shown that 

from the s case of of 

the mechanical process is essentially same. The effect 

described as the , 
or is agent in erosion process, -

primar,y both in time and in importance. extent to which rainfall 

has power to cause as the of 

and may be 

kinetic energy of the rain. This is a step forward means 

erosion can be from .I:d.I.HJL>d..L 

once relationship is established between this potential 

to Cause erosion, and the actual erosion which occurs for a particular 

set of soil ons or soil 

mathematically, it has now been shown that 

== b (K.E. > 1) + a 

been for the and 

conditions in expe riments 0 As these conditions range 

from <;:;.1.. IJe.l.VH it (though not 

form of the to 

all conditions 1 that is all erodi bili ties. But the consta.nts will be 

for ever,y of soil , and 

caused by a erosive power different soil 

9 or vegetative covers. 

In IV basis the 

of an ce which 

al':\Y erodi bi Ii ty under suitable constant erosivity. In Part V the 

to some of the 

to the 

crop conditions. 

from the 

of 

scale 

soil and 

of 
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12.1. IITSTOBICAL DEVELOPMENT. 

At an early 

it was 

in the histo.ry of erosion and run-off 

be 

that 

and 

of 

by 

rain, either in the field or in the laborator,t. 

nineteen thirties many have been developed 

and V,LJ.'.' .... "',Ll the more 

Since 

to the 

from 

and operation of simulators than to results obtained 

use, machines have been 

used for various purposes. interest in 

arose from their potential use as infiltrometers, i.e. to stu~ water 
I 

rates, to measure • of 

measured the of water enclosed in an 

cylinder pressed into the soil surface. (Musgrave Musgrave 

and 206). of this que included the use 

an cylinder to provide a buffer area (Nelson and ~w~~".~,~ 

devices to 

water ( 

a constant 

). 
head of 

method is still 

practical field tests of infiltration rates for irrigation studies 

• 209). an 

head is an condi tion, 

(210) applied water in the form of a thin laminar flow the 

top of a small and in a 

the lower the water 

is applied as falling drops the effects of soil structure 

are not infil-

rates may be obtained. In on ( 

Hendrickson ( ) showed that the turbid water from natural or 

has much lower than 

water normally used in ring infil trometers. The next in 

the development of infiltrometers was therefore to apply the water 

as after been it was 

that such a device COQld equally well be used to measure soil 

erosion The United Soil Conservation Service and 

), 
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Forest devol oped a number of 

of at known 

of water, others controllod both quantity and intensity, 

and this led to discussions of the merits (Kohnke ) 

the first in 1940 by Laws (13). thai 

the size and of a on 

e went on to his classi~ studies of drop 

(39) and of drop size distribution (119). Using knowledge 

of the characteristics of V.D. Young """"""'eiU"" 

F (Wilm) was used for many years, 

and only superseded a few Y8ars ago by the Meyer simulator (121, 
216, ) which is based not only on suitable drop size and 

velocity, on power. 

of 

mainly for field use, several other methods were introduced, usually 

for laborator.y studies, or purpose such as rapid 

tests of In the investi-

the object is to 

to design a general purpose 

the new knowledge of subtropical rain 

simulator forlocal use, (the design 

are 13) 9 but since of any 

simul ma,y be it is 

review the more important according to the method of 

production rather than by considering their purpose. 

12.2. 

12.2.1. 
of Ellison and ( 

ly for on nature of 

splash erosion, and enabled Ellison to carr.y out his 

in this field ( ). Water was allowed to drip (later 

onto a screen of 

each where the muslin 

wi th muslin. 

""""",,,Yo into the wi re mesh a 

of cotton yarn was underneath so that the water 

) 

At 

through muslin formed drops which fell Various 

thicknesses of.yarn , wool, and 

sizes, 

, were 

could be 

the 1 abo rat 0 r.y ceiling at any chosen height. To give a suitable 

distribution of rain on the soil samples at floor level, the drop-

was vibrated by a motor-driven rocker. fairly 

successful was used Woodburn (196) in 

studies of the effect of soil structure on splash erosion, and 

to 
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by ( ) to tho effect of chemical soil conditionors. 

A machine using this method of drop to rain onto 

soil tanks of 1/1,000 acre was used by and 

(220, ,), in s first simulator was 

"'"c"""'e;""'u. for laboratory he later ( ) designed a larger 

version mounted on a truck for use. A 

the shower hei-i.d and gave a fall of 

the rain could be to a plot 5 feet square. This 

design was successfully used in to test both erosion and 

infiltration ). (224) 

obtained new data on ground cover with an version the 

also in , and this same model was later t 

to Wyoming for infiltration studies of forest lands. ( and 

Zingg 225; 226). 
this , and of 

any which only on gravity to give veloci ty, 

is that it is seldom to use of of the order 

of 25 , as is to achieve terminal 

A second problem with field is 

that screens must be provided to avoid interference by windo 

.2.2. 

to on 

many worlcers used small diameter tubes or nozzles from which 

individual drops of constant are produced. 

variation consists of to 

simplest 

from a 

as used 

of structure. 

(227) and Rai at ale (228) in 

of the of 5 or 6 mm. 

diameter are formed and usually fall only a few feet. Vilensky 

a tests to assess both 

and a spray to measure To measure 

the breakdown of structure under conditions of 

tropical rainfall, Pereira (230) required a high impact effect, and 

allowed drops of 6 mm. to through 2 metres onto soil 

extra 

....... JCue ..... velocity would hSi.vO an e:ffect to 

falling at terminal velocity. Ten jets, made from thick walled 

capillary tubing, at the rate of 6 inches/hour for 

minutes test a inches across. A very 

was used by (,) a 

simula.tor designed for field tests of soil in 

undisturbed state. In this instrument one hundred nozzles in 

gave of 5 mm from capilla"-Y 
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