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» Water flow follows the path of least resistance.

* Vegetated land is less prone to erosion.
* Energy absorbing soft engineering

* Succession of vegetation



Indian Tamarisk,

Saccharum spontaneum,
Vetiver Imperata cylindrica
Jujuba,

Cotton tree




Normally riverbanks with this kind of vegetation are

stable

* Plants which are exposed to water current have a deep
root system and are flexible

® The aim is do plantation but with engineering logic-
engineered plantation






,%-aerial prepa%

» Canopy dissipates rain drop energy and wind
energy

» Stems reduces energy of the run-off



,%glcle entramm%

* Submerged canopy reduces near-bank flow
velocities

* Submerged canopy and stems dissipates/ absorbs
flow energy/ turbulence.

* The root system physically restrains soil particles



* Root system increases drainage and
permeability which results in a decrease of
excess pore pressures

* The root system increases soil shear strength
via apparent cohesion and therefore the
probability of the occurrence of a landslide is
reduced

» The tensile strength of the roots hinder crack
forming

* The tensile strength of the roots hinder
pushing off of aggregates of soil






The ideal plant should have:

long, strong and abundant root matrix.

ability to grow as a dense hedge

very quick growth

ability to grow almost everywhere

High biomass below ground, low biomass above ground

should be non invasive so that the local ecology is not disrupted

Should be perennial and permanent

It should exhibit xerophytic and hydrophytic characteristics if it is to
survive the forces of nature.






Retarding and spreading water flow
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In ﬂumz test a mature hedge can bank up water to 600mm depth
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%ot armed Smi§

The Shear resistance of root armed soil depends on

» Tensile strength of the roots
» Root area in the soil volume



upto 39% at 0.5 m
upto 12.5% at 1m

— Shear Strength increases
upto 90% at 0.25m

|__ Shear strength increases
.~ Shear strength increases

Root reinforced soil




* Environment friendly

* Community involvement

* Economical

* Energy absorbing - NOT deflecting

e Failure of conventional measures
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Toe of the slope exposed
during lean period.
Vetiver should work fine alone.

Toe never exposed. Undercutting near the toe.
Vetiver will NOT succeed alone
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Steapeaning of loa by scour




Z2m

1m x 2m grid
plantation on the
slope

1m

4m wide stretch planted on the
crest of the slope in a diamond
grid to prevent tension crack

Flow of water



Planting started on 28/2/2010 and ended 25/3/2010
Heavy rain started from 1st week of March







Complete inundation on 1//4/2010




Boat plying over the plantation
On the background the RCC porcupines which are very
popular in Assam




Devastation by flood. Flood water rose by about 6 metre
The bamboo fence was for keeping animals away from
grazing he vetiver




Trying to save the plants. Removing debris




1 Root length of 2 month old plant




Badly battered vetiver
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Trying to revive the plantation.
Pl. note the heavy siltation




Plants coming up







Plants in May,2010. Survived 3 floods.




Look at the siltation. Recovering lost land, Oct/2010




The heavy siltation killed the vetiver.
But the vetiver did its work




Some plants could survive and protected the bank
October, 2010




Another picture, October 2010
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AFTER 2 YEARS
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ictures by WRD during their inspection tour
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Vetiver work along rivers Na- Dihing (locations- Pawoil

Chm \/

Severe erosion | see photograph) both fluwval and sloughing
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Flexible mattress made of empty cement bags filled with

sand and nylon net was stitched around eachbagto S = /
s

control under water scounng




The matiress was pinned to place with the help of bamboo stakes

'Y

i i i L










Mundeshwari river
in West Bengal







YIFT-S FFOIHA ST, (B OrTE 4~1am ey Sva
Wﬂdl%ﬂﬂ,ﬂ?vtdﬁmfiwmﬂld(‘ﬁ

%%31‘1’(%1 Glf?%%l A8 (

Grass from TN to

SE PO L g GIoR (Sloold
help arrest erosion Saan

TOHIT9| Yoo MG FIT
GBS I

Eﬂ?%ﬂ
2]
2G1d

Q15| (5101 205 STel | T
QOB\'JWS ALY
AN T

HLETlR T <1 5 NQ{%N <131<1th%|\':¢ Wﬂa“fdﬂlqﬁ [T Pe] 57{‘3?1 é]t¢<1 \':)‘1'1 ArACE|

In Assam, the NGO
has planted the grass at iwo

take care of the toe erosion of
the Brahmaputra's embank-

locations each on  the ments, we will plant vetiver o |
Nadu  embankments of Kolong and  stop the e

Kopili
;]r: slope of Navagraha tem-

R GIEREIIF
IR 205Y

W N9 il

WWW%?
meﬂ\mqeu SR
R | AIAO| (BBLG N2P < [dhy

AN [E TR I, Al ol (g |

hesaid. in
in the base of the embank-

Iﬂ_ﬂ'PGIQP <1Q(.<I§J¢W\'J\%® 4491498

%Eq (f% l;gl@ T (4T

: cal{utthmminamhld
- shape.
“The Assam government
proactive

RIE&E] I

MY JeTIE] 44T S
WWWW

R R e v

| 4 5T 2090 STITET (T (14T 498 ©
B RIEIGERICEEL ‘1[&-@(“(&(4 SR (O3 G BIGleTz 94T =Y
armwzz—r (BICR ST (e |
N EI VTR S ABITS
() BiGH Wﬂa v‘m&

added
mmmmmmm

namrudflunmmﬂrml
the state.

" plantation was sufficient to
liuptheermlnnnfthehmks

Hu“n:tnmdnm» field.

bankments, the make
hltwllh Il’l' mﬂd& “While
der for

% 97 (T oI <18
: ﬂlﬁ’fa‘fcemiw

ﬂﬁ'm{&; 5th Nov. 20/0.

AJJY-D‘M‘I\JL gad-n 1574 Ny, 36,5 o




opulneus Mu




.
!w Iif-.

e










amboo with Vetiver-

Water Level above which flood water does
not stay for more than 1 month at a stretch
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Planted on dykes, Vetiver hedge rows help reduce the flow velocity,
decrease wave run-up while the roots increase the soil strength.

They also reduce the retrogressive erosion that takes place when
Water flow or waves retreats back after over-topping dykes















puul Failure




Existing Profile




Triming of Existing profile
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Vetiver plantation



Populneous Mutabilis
Vetiver plantation

in grid pattern




Populneous Mutabilis
Vetiver plantation

in grid pattern

== — Shifting of the thalweg away from the toe
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