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REPORT ON SOIL EROSION STABILIZATION

Soil erosion is a process In which the soll fop layer is removed or denuded by the active forces
of water, wind and gravity. Water is the mos! damaging of the three forces. The process of soll
erogion can occur gradually over centuries (geoclogical time) and is hardly distinguishable or in
an accelerated manner. The latier process mainly resulf from human intederence and is most
destructive. The outcome of 2ol ercslon are for example lNoods, landshides, loss of fertile soll
and sail nutrients, damaged roads and atc.

This raport will presants all of 1he soil erosion conservation measures adopiad in this project.
There are wo fypes of soll control methods Implemented hare. The tirst method is by biokopical
wark and the application (planting) of plants or vegetation to stabilize the soil and second is by
engineering work which reguires the construction of masonry such as retaining wall,
checkdams, weirs, gabions and alc.

Seund understanding of the process of erosion is important in the prevention of soil erosion.
Factors such as rainfall, soil, topography and plant cover must be considered Inorder for
conservation work 1o ba effaciive.

Ralnfall - Rainfall which is more or less evenly distributed throughout the year is less damaging
whan compared to rainfall concentrated on ong rainy season. In the former situation, the
uniform rainfall permits the growth of dense vegetation throughout the year. The vegetation is
capable of protecting the scll from erosion, more rain water can infilirate the soil. Rainfall
concentratad to one Season can be destructive and disastrous. In the dry season, thea ground
vagetation dries up and thus exposing the soil. When the rainy season comes, the ground
vegetation does not have enough time to recover fully. The soil infittration capacity will be
reduced and there will be more suriace runoff resulling in severs erosion.

High rainfall intensity &t one time can damage he struciure of the surface soil by releasing silt
and clay particles that can clog the soil pores. Clogged soll pores substantially reduced the
inf@tration of waler.

Topography - The steeper the slops the higher will the velecity and erosive power of the run-off
water, On gantler and long slopes water tends o accumulate at the base. Most of the eroded
508 will be deposited at this point

S0l - Soil exture will determing the degree of soll eroslon. Coarsa textured soi like sand has a
high infiltration capacily buf  is not resistance to arosion. Fine textured soll [&e clay has a very
low infiltration capacity and is resistance 1o ercslon. Soll having a favorable mixture of fine and
coarse lexiured asolls ke loam soil has a good infiliration capacily and it is quite resistance o
efasion.



The loliowing are soil erosion comrol measures undaraken in this project.

Siluation 1. Landslide of a terraced cut slope. (Picture 1.

Fossible cause: Gravilational arosion combined with watar erosion,



The landslide area was repaired using gunny sacks filled with soil and wire for slitching. In the
first stage of repair, the damaged section was levelled using handiools such as scoop and hoe.
(See Plcture 2|

Gunny sacks wera filled with soil and the opened section of the sacks were stilched with wira.
Filled gunny sacks are arranged as shown in Piciure 3 (brick-wall arrangemeant),




Repair work completed. (Picture 4)

This method of glape repair can be
carried out gasily. The only draw
back g this method is the lack of
material durakility. Gunny sacks
whan exposed to the forces of
nature can only last lor a law
monihs. (Sze Picture 5)



Piclure 5. A few months after completion,

Mote that, almost all of the sandbags have been damaged



This area was repaired again using a much simpler method, Tha damaged surface was cut and
filed so that the surlaca’s finished inclination is gentler than the original surlace.- Woodan fence
was constructed at about 273 the height of repaired area, This is 1o prevent the filled soil at the
highast section from sliding and settbng downwards. The finished slope surface was then turfed.
(See Picture 8). This picture was taken 16 months after the second repair work.

Piciure 5.




Sltuation 2, Landslide of a terraced cut siope. [Picturs 7).

Possible causes :  Gravitational ercsion combing with waler arosion.

This damaged area was repaired using log relzining wall. For complete information about this
log retaining wall design refer to the Manual of Forest Road Maintenance and Sefl Erosion

Contrel by Jazah Saman and Takeshi Nakamura (1991},



Picture 8.
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The above piciure shows 1he complated design of log rataining wall, After completion the wall
was seeded with Calopagenivm muconoides to stabilized the scil
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Picture 8 was taken 3 manths afier seeding. Note that the lower portion of log the retalning wall
k5 alredst ully covisned with the grewih of Calopagonium muconaides Most of (he seeds seeded
on the top half of the wall were washed down by rain water. This resulted in a much denser
growth of Calopaqonium mucohoides an the lower section.



Situation 3. Landslide of & cut slope. (Picture 10).

Possible cause | Gravitalional eresion coupled with water erosion,

This damaged area was repaired using old tyres retaining wall. The detall of the design can be
refarred to the Manual of Forest Maintenance and Soll Erasion Coantral by Jazah Saman and
Takeshi Nakarmura {1831).

Picture 11,

An excavator was used in reshaping and constructing af a terrace on the damaged area.



Picture 12.

The lerraced section of the new sleps surface was compacted with a compacior machine. Note
that the slope of the cut area is steeper than the original siope.
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Pictura 13.

This picture shows the overall amangement of the used fyres In the retaining wall design. The
tyres are aranged in such a way thal they overlappaed one another. Only the lop hall of the
repaired area is coverad with tyres. The lower section was turded (See next pichure).
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Pictura 14.

This piclure shows the finished design.
Calopagomium muconoidas.

Tep hall of this area was alsc seeded with
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This picture was taken one manth after seeding. It shows the growth of Calopagonium
fruconmides,
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Pictura 16.

The above piciure was laken four months after completion, The Calopagonium muconeides
shows a very good growth, Apparently seeds seeded on the fop seclion of the wall were
washed down by rain waler. The grass turfing also shows good growih.

Current obsarvation: The repaired area has stabidized.
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SHuation 4. Gully erasion on a filled slope. (Picture 17)

Cause Watar erosion.

Heavy machinery (excavator) was used in repaining and reshaping the damaged area. Repair
work was staried from tha top, a terrace was cut about midway of the damaged area.
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Picture 19 shows 1ha new slope face with a terrace. A drain was also bullt at the foot of the
slopa. Picture 19,

After cutting oparation was completed, wriing was dong. Grass turfs were arranged starting
from the terracad saction and downwards, This is done to prevent breaking the grass ters from
pressure exerted by the warker weight. Bamboo pege warg also used 1o pin the grass turls.
Piclure 20.

Figtura 20.
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Picture 21,

This picture shows how the damaged area looks like after repair

Picture 22 of the same area was taken two years |ater. Mote the dense growth of the grasses.
This area was also planted with Grmeling arborea 1o funher sfabdize the soil.

Piclure 22.

Current chservation: The repakred area has stabilized.
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Situation 5. Highly eroded side drain on steap road side,

Plcture 23.

Cause: Fast Howing and highly srosive water

This damaged drain was repaired by constructing @ concrete box in the drain so as 1o block the
llow of water. The collected water is then discharged through a culver 1o the other side of the
read,
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Drain section downhill from the concrete box was fillad with soil and sandbags were arranged so
as t0 further reduced the liow of water.

Picture 24.
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Ficture 25

Ficture 26. I can be seen inihis piciure, the amount of water Tlow behind 1he concrele box has
baen highlty reduced comparad with the froml. Tha concreta box graatly helped reduca tha
severily of water erosion on the drain,

Pictura 28,




Piclure 27,
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Situation &, Gully erozion on sleep slope.

Ficture 28.

Cause: Fast fiowing and highly erosive water.
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This damaged area was first repaired by filling up the gully with scil. Afler that a 1emtative drain
using plastic shael was constructad. See picture belaw. Fillsd sandbags were put on both sides
af 1he drain’s moulh 19 direct the ow of walsr ima the drain.

Piciure 29,




Large plastic shest (in the piciure - graen colour) was used 1o cover the filled-up section of tha
gully to prevent more damages cause by rain water. Some section was furfed.

A permanant drain of corrugated pipes was installed a couple ol monthe later. In the pictura

below, it shows the present sHuation of the area. Grasses have grown and treas had been
plantad. Current observation: the area has stabilized.

Picture 30
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S#uation 7. Fill siope stabilization

Piclura 31.

This fillad-slope was initially slabfize by planting rees (species Gmeling arborea). The above
picture was taken & months alter planting, Piclure 32 of the same area was laken 2 years later.
Mozt ol the trees have grown over 2 meters, Grasses have also invaded the area
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Picture 32,




Situation 8 Collapse of cut slope of foresl mad.

Picture 33.

Possible causels) | Gravitational erasien combined with water erosion,
This damaged area was repaired using tyres retaining wall. Wall design can ba referred o tha

Manuval of Fores! Road Malntenance and Seil Erpsion Condral by Jazah Saman and Takeshi
Nakamura (1891,

Picture 34.

e

Pictura 24 shows the compleled fyres retaining wall, Tha retaining wall was atso seaded with
Calopagonivm muconoides. Observation is still belng camed oul on the effectivenass of this
design.
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SHuation 3. Gully [moderate 2iza) ercsion on rmad fill slope

Picture 35.

Bamboo wallling lence was used in the stabilization of the slope. Detail of design can be
rafarrad to the Manual of Forest Road Maintenance and Sall Erosion Control by Jazah Saman
and Takeshi Makamura (1991} Az can be sean in the picture, sandbags were also placed along
side of the fenging. The aim of these sandbags is to reduce the velocity of run off waler,
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The area was also planted with Gmelina arborea cutting. See Picturs 36.

Observation on (he area is still going on.






