DEVELOPMENT OF SOIL ERODIBILITY EVALUATION BY SIMPLE TESTS
E. Bergsma, ITC, the Netherlands

This text is a slightly modified version of a background paper accompanying a
poster with the same title, prepared for the EEC Workshop on "Land degradation
due to hydrological phenomena in hilly areas: Impact of change of land use and
management", held in Cesena-Florence, Italy, October 1985.

Summary.

Soil erodibility tests that are simple to carry out, not demanding a long time
to perform, needing equipment that can be easily carried to any place in the
field, have been selected from existing procedures, and some tests have been
developed new. These tests together applied to a soil give strectrum of
reactions by which to judge the soils erodibillity. Soil erodibility is
considered to indicate the availability of erodable material and the overland
flow production. (The erosive power of the overland flow is mostly determined
by the relief and the plant cover, and thereby part of the erosion hazard, not
the erodibility).

- Aspects of erodibility that are reflected in the test results are: soil
surface structure, soil structural stability, sealing, infiltration, profile
storage, interrill erosion on a small plot, and to some extent the sensitivity
of the soil profile to rill erosion.

Test employed in the field are: crum test, modified pinhole test, manipulation
test, rainfall acceptance test, soil loss test. Tests employed in the lab are:
drop test, sealing test C5-10, wet and dry sieving.

Evaluation of the test results is done by A) judgement based on (local)
experience, B) judgement plus a ranking system of the soils according to the
test results, and C) the results of the soil loss test alone. Results are
presented to show the agreement between the three methods of evaluation, for
soils investigated in Sri Lanka, the Netherlands and Spain.

The procedures which have been followed promise to be effective for any short
term investigation such as for development projects and consulting work.



EXCERPTS OF FIELD INSTRUCTIGNS ON SOIL EFOUIBILIT{ EVALUATION USING SIMPLE TES
- INTRODUCTION

Tests of erodibilite are considerad here which are to be used in surveus o
ergsion hazards end therefore shauld be simeles have g relation to sgil 105::
znd give the same results when done by dltferent ‘orerataors,

The follcuznﬂ tests are considered!
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The SPECTRUM OF TEST RESULTE that is obtained far a €
what is the availibility of materisl for erasions. and what i
valumes and what could be the effect of rill flow. .
ERQUOIRILITY IS NMOT COMETANT: it mag change aver time. There is 2 sessonzl
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of 2 farects sail eradihility will ipcrezce by loss of ractmat 2nd ardenic
matters and 8 reduction in soil life, #Atvthe other hand soil erodibiliy ney
.decrase over the weare under znnhuzles by the develorment of 2 pavement of
coarse resisting materiasl throush selactive erosion of the finer rarticles.
The TILLAGE COMLITION influences the sopil erodibility strongly, In
Indonsesia it was found (Bergsma 1987) that the loose tlllﬂd/Paddolled state
has 2 lower erodibility then the bare compact stzle. The diffarence uas
estimeted zs one or two classses of erodibilitu,

- DERCRIFPTION OF THE TEST FROCEDURES e
CRUME TEST ~ RATING OF THE BEHAVIOUR OF A CRUMB THAT IS SUBMERGER IM WATER.
The test is considered to give a messure of the structursl

pility of the dru soil against wettind: and to give an indication of the

ensitivite to sealingd by wetting of the drw soil.

The test is rperformed on three smzlls air-drwr soil clods or addragaltes of

shout 1 em in diemeter, Submersinn iz done carefullws inp distilled ‘waters ar

water of comraraple constant qualiter at 2 temperature of aboul 20 degrees .
The reaction of the claods after § - 10 min of immercion is rated in 4 clesse:

ste

¥¥X. PINHOLE TEST - 4 field modification ~ RATING THE EFFECT OF WATERFLOW
THROUGH 4 80IL RALL.

Tha test is rerformed on 3 moulded pall of soils at sticke point, Water
conducted throush 2 1 mm hole is collected in 3 transerarant plastic beaker.
fibout 50 co of water is usad, Colouring of the water be disrersive claw in
susrension iz rated: and also the amount of erosicn of the hole in the soil
pa2ll after presking the ball OPEﬂg

MANIFULATION TEST - A PﬁTINE OF S0IL COHERENCE. )

The resultz of the test indiceate the structurasl stabilites and are therefors
arn indication (todether with the strength of ewrression of torsoil sbructurel
af the aveilibility of materisl far erosion..

The test consists of meniruleting 2 volume of =o0il of 2 om cubes
plazstic limits into the most cowelex form roszible ru* of 2 series
forms. _
RAINFALL ACCEPTANCE TEST

a fived volume infiltration time: under selashs limiting ronding.

The test measures the time needad for the igfiltretion without rponding of
24mm artificial rainp faelling from 30 om heights and released under pressure.

A food-tin with 2 dizmpeter of 10 om 2nd neight of about 15 cm is rressed
dantly 2 cm desr in the soil surface. Water is seraved from 2 elastic cur wilh
perforated lids kept urside downs 30 com 2bove the sail surface. Rain is
produced pe rressing the rlastic bottoms end the gust is sbtorred 23 soan as
panding occcurs over the surface. Raining is resumed as soon 2s 10X or less
of the sopil surface is left under yater.
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S0IL LO8S TERT - SEDTMENT ERORER FROM A SMALL AREA OF CERTAIN STEEFNESE RY A
‘ CERTAIN FAINFALL

The amount of sediment eroded from 3 smasll arez with defined steerness is
recorded. A aini-reinulator is used.

THE RILLING TEST: 3 test of the sensitivity of the soil surface to scour by
concentrated flow, . B

On the wet suyrface of the soil loss testy two elastic fransearant rulers ars
inserted into the toesail by their tarered part till this eart is in the soil.
The sracing of the rulers is 4 om. The downslore end of the rulers is placed
Plush with the trays in elace to collect flow and szediment, Flen the elacing of
the rulers so that dou can reegat the placing four times on the ares of tne tes
rlot,



THE SHEAR TEST - teszting the rasistancs of the andisturbed soil surfees

against the pressure of torvanzs. ‘

# torvane erezratusy with cledes of 4 cm hidh and 2 com wides is pressed 2
degr intc the undisturbed surfzce coil of the test rlot which hes been yead
the soil 10:5 test and the rilling tests in rlaces which have not bean
disturbed. Ten readlnd: 2re made in this waz. -

- EVALUATION OF REBULTE '
A) BASED DM JUDGEMENT : S ~ Co
fispects related to the svailsbility of meterial and BQPEth related to tf
production of overland flow =re concidered seperztelus and evaluated.
‘ Subseguently a Juddement is made sbout the oversll scil erodibilitu, A
rating is made using five clesses.
This Juddement relies entirelw on rersonal exrerience and ldocal referencs
layal, ’

By JUDGEMENT FLUS RAMKING SYSTEH

The same procedure is follouwed 2z under A but in 2 mare sugstematic {but =1
2 more aatomatic! wauw.

4 ranking of the soils accarding to the te”t results is mades
test SEPEP@EEIH* Far each =oil the ranke are summad Por two d"cL
thoze that reflect the availabilitz of erodeble materisl znd tho
the production of overlend flow. The scil loss test is not 1nc;uded.

These Z2rours of tests are the follouwins! (

Tests goout availliniliiy of erodable meterisll

- crumb test -

- field riphole test

- manirgletian test - : -
- rilling test ‘

o varland Flow sroduction:
- reinfell accestanca test -
averland flow volume in soil loss

Far 2 soil the repks for.theitecte in these tuwe 2rours are added. Then ths
.soils sre ranked sererately for esch of the two renking sums. The lowest of it
remking cumes -ie taken to be indicating the most limiting 2spect for the rain
erozient or the aveilshle materials or the amount of uvevlann f;aw,. The soil:

are then renked asein according to thic louest ranks giving the final rEnk .

Thne finz2l raenk is claszified in 2 sustes of § soil EYOdlDllltB clezsses,
pazed on the number of soils divided 1nt0 five eaually wide rarls

Cy THE S0IL LOSS TEST.

fhe =0il loss test incorsorates to some extent 21l asrects of soil
erodibilite for interrill erosion. The regult’ of the sail loss test
are ranked, The repks are brenslated into relative erodibilits clesszes in 2 s«
g for method B:. Corrections maw-be necessary far the ewepected rillipilitus b

only in cese 2 hizh volume of overland flow is ewrected.
- GLISCUSBION OF THE HETHOD. e

a) PREVIQUS RESULTS.

Results of the tests on Sranish and Bri Lankan soils showed 2n adreement
tetuween hetween metned R ang € as.follcwst
comrlete 2greement! S0%
ane clascs-difference 247 ce e : Tt e s
two classes difference 24%

fAfter considering the conclusion by method A& {(Juddement onls) conclu:;
tiazed on azgreament of results could he rezsched in 85%. R

It wee posszinle to decrease diverdence in test conclusions by recesnising
sails that have 2n instsblgv5011 zurface shtructure {crusting but ghich did ne
snaw seslins.,

Contradictions greater than one class difference betueen method As B and ©
remained in 15¥ aof the o



p)y REDUCTIOM QF DISGREEMEMTS between method AR and C.
Contradictions in the tect results mae De reduced byl
- imerovements of the ranking sustams
- reducing the aperator effect on the

tect recsults a2nd possinly
- rerpetitions of tests to ensure 2rrars

2re svoided as much as PGSSlbIe.

c} The OFERATOR influence. o L _

A micro rainfsll simulstor is in develoement 51nca 1984 (Kamﬂnnr:t and
Berdsmas 1983) to rroduce 3 more standardised rainfall as in the fioldtest of
_soil loss, It dgave ac provisional results that (dood) orerators in_the less _
standardised method C do not influence significentls the results of that test.

d} The RELATIVE IMFORTAMCE OF the tests. . L o
Certainle 3 further study iz neaded asboul the RELATIVE IWMPORTANCE of
aradinility aspectss to determine which erodibility ssrects are domicent in

certein cases.

0

¥ A tentetive CORRELATION WITH R-YALUES maw he cobtzined by agualling the fiwve

relative erodinility classes with 5 eauzl rarts of the usual range aof K-valuess
eindg 0.00 - 0.7

f) Eveluation of sensitivity to RILL EROSION. L

To some desree the tests can zlszo eredict the conditions that will lead to
rill formations being 2 process lerdely determined by the amount of overland
flows the steerness of the qlBPﬂ and the erorerties of the materisl., Sewerzl
tests have 2 bearing on the smount of averland flow that can be EMPECtEdp_ThESE
tests arel )
- field pinhole test o e
- the increase in infiltration time during the rainfzll accertance test.
- overland flow volume in soil loss test
- rilling test
- siear test

In order to eradict rill ﬂrcsicn the tests results have to he combined with
information sbout the generzl sites such 2 steerness: slore form and drainsge
condition. Converzence or diversence of flow lines for surface or subsurface
flows and the accumulation of moisture on concsve forms {(aueu effect of
Zasglavski) maw rlaw 2 rola. e

The rotentizl for rill erosion hazard iz rEPresented 03 quﬁltlnn nf““ o
sbzence of rlant cover and conservation practices, In the presence of plant
cover and/or practices the sctusl rill ercsion hazerd will be much lower.
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