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An eroded riverbank in Dang District (Udhaw Ghimire)

Riverbank Protection (Henan)
Nadi Kinara Samrakchen (Main Contributor: Uddhaw Ghimire, DSCO)

TOAOPXOW1OJ1T

Local materials and knowledge can be used to construct low-cost structural measures
that help to prevent the erosion of riverbanks and the loss of agricultural and
residential land.

Riverbank cutting occurs naturally along the rivers that run along the foothills of the Chure
(Siwalik) range in Nepal when the stream collides with the river bank or the bank is eroded by
water coming from agricultural land above the affected area. When riverbank cutting occurs,
it leaves behind an eroded area shaped like a small cliff. This erosion takes place naturally
and is difficult to stop because the site is devoid of natural vegetation. It is important to
undertake conservation measures because when the riverbanl% is eroded it damages
agricultural land and decreases soil fertility. When the productivity of the land is decreased it
? fects the lives and livelihoods of nearby communities most of whom are subsistence
armers.

Purpose of the Technology: Communities have developed local measures to hellﬁ) protect the
riverbanks and to prevent further erosion and cutting. This technology uses both structural
and vegetative measures to help control the erosion and protect both agricultural land and
settlement areas from flooding. Check dams are placed at intervals to divert water, additional
support is provided by spurs. Bamboo rhizomes are planted between them and Napier grass
(Pennisetum purpureum) is planted at the back of the structures so that as the plants grow
their roots help to anchor the structure. The washed out areas can be used to generate some
income by planting them with greenery and fruit trees. The site needs to be monitored
annually and where necessary the structures either need to be repaired or supplemented by
building additional structures.

Establishment / maintenance activities and inputs: This technology is a blend of local skills
1z‘grhd expertise with some external technical input. The key features of the technology are as
ollow:

* It uses locally available construction materials, tools, equipment, and vegetation.

* It is easy to replicate.

* It is affordable for local people.

* It is environmentally friendly.

A demonstration plot was established by the District Soil Conservation Office (DSCO) in Dang,
but the technology needs to be replicated in other areas with action research and experience
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An eroded riverbank in Dang District (Udhaw Ghimire)

TEXHO NH AHTAN

YHACH 30pUNnro lasap awwvrnant
YANABpASN Mf'r caixpyynax o TapuanaHruiid Tan6ai
raspblH AOPONTAbIF BYypyynax, COPruiinax, HOXeH CIPraax :
3KOCUCTEMUIT Xamraanax zZ e HorHact Yp Tapva
CaB raspbIr xamraanax (ycHbl 3x/ rofiblH agar) - bycaz TeXHONOrUTOM Kuna ypraman yprax ynvpiisix 1oo: 2
xocnyynax o ~ k) BaiAranuiiH ol / MoaToOM rasapbyTaaraaxyyH 6a yinumnnras:
61oNoriiH Tepen syinuiir xamraanax / camkpyynax ~ TyNWHWIA Mog, Banusspuiin Tanbaii/Xapwynratali 631433pnanT

raMLUTVAH 3PCANVIAT Byypyynax
YYP aMbCrafiblH eepunenT/ sKCTpUM 6aingan 6010H TyyHUIA

Heneenenj AacaH 30XmMLUOX YcaH XaHram»x
YYp aMbCrasibiH @epunent, TyyHuiA yp Heneer 6aracrax BaiiranuiiH ycanraaTaii
YP almrtar 3AuniH 3acruiid Heneer 6yl 601rox Baiiranuiin/ycanraaTaii apra XoconcoH
HUIArIMA Y3YY13X VP Heneer buii 6oarox 6ypaH ycanraataii
Fa3pblH OPOATONTOM X01600TON 30pUNITO [JopotitonbiH Tepen
raspblH JOPONTNIOOC YpbAUUIAH CIPrUANSX a . o
pbiH AOP YPbA P 4754 xepc ycaap 3BAPax - Wr: [0N1bIH 3pruiiH 384pan

Fa3pblH JOPONTALIT Byypyynax
XyUT3alh AOPOVITCOH raspbIr HOXOH C3Praax/ camxpyynax
raspblH JOPONTONZ AaCaH 30XMLIOX

xonbéorgonryi
'T™M 6ynar 'TM apra xam>33
® rajaprbiH yCHbl MeHEeXMeHT (bynar, ros, Hyyp, TOHIUC MX M3T) YprambiH apra XamKa3 - V2: ©BC 6a 0/10H HacT eBcaer

ypraman
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- Bapwunra 6aviryynamvb>kuidiH apra Xxamkaa - S5: [lanaH, ycaH
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4 caH, Leepem

TEXHUKWINH 3YPAT

TeXHVKUIAH Y3YYI3NTYYA
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Alow cost riverbank protection scheme that can be implemented

. . Gangaparaspur-9, Madhavpur, Dang A
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BN BONITOX BEA APYUIAX: YT AXXUNNIATAA, MATEPVIATT BA 3APAIAT

Matepuan, 3apA/iblH TOOL00 3apAang Heneenex XaMriH Yyxan Xy4YuH 3yinc

e TOOLOOJICOH 3apANyys: TeXHONOrMIAH HINK TyC Byp (Xamx33 6a The costs for the gabion boxes, the transportation costs, and some
TanbariH Hark: ha) skilled labour, were borne by the DSCO, Dang; whereas, the costs for

e 3apgan TOOLOXOA alumriacaH Bantot: AM.Aonnap the tools, local materials, and all of the unskilled labour were borne

e BantoTblH xaHW (am.gon): 1 am.Aon = TOA0PXOMryii by the local community. All costs and amounts are rough estimates

e Har eApuiiH aXnnyHbl XeA6AMepP X6CHUN AyHAAX: TOLOPXOWryi by the technicians and authors.

X3parKyyaK 3X13X34 LWaapAnarataini yiin axuniaraa

1. Structural: Check dam construction (Xyrauaa / gasTamx: None)
2. Spur construction (Xyrauaa / gasTamx: None)

3. Vegetative: Pitting (Xyrauaa / gastamx: None)

4. Bamboo planting (Xyrauaa / gaBTamx: None)

5. Napier grass planting (Xyrauaa / gastamx: None)

Buii 6onroxop Waapaaraax matepuan 6a sapgan (per ha)

3apgan | HwiAT ayHraac
3apA/ibiH H3p, Tepen X3MKMX HIMK Too XampKa3 H:’;:‘Z:::p?; GypuiiH :plilrveI: al.umrnar[lav?;:
(Am.gonnap) TesIceH %
Xepenmvep 3pxnanT
Construction of rivervbank protection Iha I 1.0 I 892.0 I 892.0 | 51.0
ToHor TexeepeMx
Tools |ha | 1.0 | 21.0 | 210 | 51.0
Tapvman matepuvan
Napier grass, bamboo seedlings |ha | 1.0 | 14.0 | 14.0 |
BapunrblH MaTepuan
Stone ha 1.0 1281.0 1281.0 51.0
Bamboo poles ha 1.0 274.0 274.0 51.0
Wire for gabion box ha 1.0 1644.0 1644.0 51.0
TexHonory 6uii 601rox HAAT YH3 epTer 4'126.0
TexHos0rv 61t 60/1roX HAUT YH3 epTer, am.40/11ap 4'126.0

Apuwnnraa, ypcran yin axunnaraa

1. Structural: Verify the integrity of the spurs and check dams; fortify or repair as needed. (Xyrauaa / gasTamx: None)

2. Vegetative: Maintenance costs cover only replacement and maintenance to be done by the local community for a few years until the
vegetative structures are well established at the site. (Xyrauaa / gasramx: None)

3. VegetativeCheck to see that the Napier grass seedlings have taken root; add additional plants as needed. (Xyrauaa / gastamx: None)

Apuunraa, ypcran yiin axunnaraaHg waapaargax matepvan 6a 3apgan (per ha)

3appan | HwiAT gyHraac
3apa/ibiH H3p, Tepen XaMKmx HINK | Too X3avpka3 H?:;::Z:’LHPE; 6ypwiiH :pﬁ:-: ammmarza:;:
(Am.gonnap) TesceH %
Xeaenmep 3pxsi3AT
Fortify and reapir check dams |ha | 1.0 | 52.0 | 52.0 | 100.0
TapumMan matepuan
Napier grass, bamboo seedlings |ha | 1.0 | 7.0 | 7.0 | 100.0
BapunrbiH maTepuan
Bamboo poles for replacing |ha | 1.0 | 123.0 123.0 100.0
TexHoNorniiH apuwiraa/ypcran yiin axxwuiaraaHz waapgargax HAAT YH3 epTer 182.0
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| TexHo/oM apunnax 6a ypcra axsibiH HAAT yHI epTer, am.40/11ap

182.0 | |

BAVNTANTMINH HBXLOeN

XXnnuidH gyHaax xyp TyHaac

<250 mm
251-500 mm
501-750 mm
751-1,000 mm
1,001-1,500 mm

1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy
xaBTra (0-2 %)
6ara 33par Hanyy (3-5 %)

AYHA 33p3r Hanyy (6-10 %)

x3Brui (11-15 %)
Hanyy (16-30 %)

nx Hanyy (31-60 %)
aru, Hanyy (>60 %)

XepcHwuii 3y3aaH
Maw HUMMRH (0-20 cv)
HUMH (21-50 cm)

AYHA 33par 3y3aaH (51-80 cm)

3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

I'YHWIA yCHBI TYBLUVH
ragapraac
<5M™m

5-50 m
>50M™m

3YWNWiAH 0N10H AH3 6aligan

Nx
AyHA 33p3r
Bara

Arpo-yyp ambcranbiH 6yc
YAArN3T

Ynnrnar
xarac xyypari
Xyypam

FagaprbiH xan63p
T3rw eHAepner/ tan

Hypyy
YYJibIH 3HMP
[l0B TONTOZ
631

X8HAWI

XepcHuii 6yTaL, (BHreH xepc)
6YAYYH/ XeHreH (31capxar)
AyHZAAX (3NC3HLPP,
LaBpaHuap)
HapWIMH /xyHA (LWaBapnar)

lFapaprbiH YCHbI XYPT33MXX
XaHranTTam
cavH
AYHZA 33par

XaHranTryii/ 6avxryi

AMbJApax OpYHbI OJIOH SIH3
6anpan
Nx

AYHZA 33par
bara

Yyp ambcranbiH Y3YYI3ATYYA
Thermal climate class: tropics

JlanaiiH TYBLLHeeC A33LXMN

eHzep
0-100 4.1.4. M.

101-500 g.7.4. m.
501-1,000 A.7.4 M.
1,001-1,500 4.7.4 M.
1,501-2,000 A.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 g.1.4. M.
3,001-4,000 4.T7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poot > 20 cm)
6YAYYH/ X6HreH (31¢3pXxar)
AYHAAX (3NC3HLURP,
LaBpaHuap)
HapuiAH /xXyHA (LWasapnar)

YcHbI YaHap

(6onoBcpyynaaryii)
CaliH YaHapblH YHAHbI YC
MyYy YaHapblH YHAHbI YC
(U3B3pLUYYNX
LwaapanaraTari)

36BX6H rasap TapuanaHrumH

30puynantaap awumraax

(ycanraa)

alumrnax 6o010mxryi
YCHbI YaHap rax:

TeXHONIOT VAT HIBTPYY/ICIH

rYArap Hexuen
XOTrop Hexuen
xamaapanrym

©OHreH XepcHUIA An3mMaruiiH

X3MX33
nx (>3 %)
AyHA (1-3 %)

6ara (<1 %)

YCHbI f,aBOKWATBIH
TYBLUMHWIAT OpYHbI acyyaan

ra Toougor yy?
Tniam
Yryi

YepuiiH AaBTaMx
Twim
Yryri

TEXHOJ/IOTM H3BTPYY/IC3H FA3AP ALUVTNATY/AbIH TOAOPXOWNONT

3ax 333/IUAH YUK XaHgnara

aMb 3yyx apra xan63puiH
(eepuiiree xaHrax)
XONMMOT (aMbxupraa 6a

xyAanaaann)

Xyfanjaa HamaaHbl/ 3ax

333/1UIAH

CyypVviH 3CB3N HYYAWIAH
CyypbLuman
Xarac-HyyA3nuinH
Hyyaanuiin

©pXUINH 30puynantaap
alumrnax raspbliH Tan6aii
<0.5ra

0.5-1 ra

1-2ra

2-5ra

5-15ra

15-50 ra
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OpnorbiH 6ycag 3x yycBap
Hwnint opnorbiH 10 %-nac
AooL
Hwniat opnorbiH 10-50 %

HwiAT opnorbiH 50 %-mac 4331

XyBb XYH 3CB3/1 6YNTYYA
XyBb XYH / epx

6YN3r / ONIOH HUNTNIAH
XOpLLIOO
AXUNTAH (KOMMNAaHW, 3aCrninH
rasap)

XamXK33
6ara-xamx33Hui
OYHA-XIMIIHWNIA
TOM-X3MXK33HWIA

YumH33131 6aiANbIH TYBLUVH

H3H A4yy
aayy

LyHAAX

CIZEEEYET

MaLl YMHIN3T

Xywc
3M3IT3M
3parTari

Fasap emunen
TOPUIAH
KOMMaHM
H3rANWIAH/ TOCrOH
6ynar
XyBb XYH, 6MUNIAH
PPYUUAMIYM
XyBb XYH, 6MUYUIH
MPPYUUAMITIN

Riverbank Protection

MexaHuK>XXyynanTblH TYBLUVH
rap axun
epAnIH xecer

MeXaHWUKXCaH / MOTOPTOW

Hac
XYYX34,
3anyyc
AYHA Hac
axmymar Hac

lasap awwmrnax apx
H331TT3 XYPT3X (30XMOH
6anryynantryi)
HArANVAH X3163p33p (30XMOH
6anryynantramn)
TYPI3CUIH XaN163p33p

XyBb XYH

Yc awmrnax apx
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50-100 ra H33NTT3 XYPTIX (30XMOH

100-500 ra 6anryynantryi)
500-1,000 ra H3rANIAH X3163P33p (30XMOH
1,000-10,000 ra baviryynantran)
> 10,000 ra TYP33CUIAH Xan63p33p
XyBb XYH

O34 6yT3L, YRNUNATIZHWIA XYPTIIMXK

HBJ166

HWiAram-34niiH 3acrniiH yp Henee

6yT33MX Byypax apcaan HamaracoH 7| Byypcar
TyxaliH ax axyliH opaoro 6yypcaH v H3M3IACaH
OpP/I0TbIH ON1OH SIH3 3X YYCB3P 6yypcaH 4 H3M3rACoH
AXNBIH X3MX33 HamaracaH (4 ByypcaH

HwWiAiram-coénbiH yp Henee
XYHCHWIA atoynryii 6arigan/ eepuiiH

X3P3rLP3r XaHrax Byypean RS caiixpean
0JIOH HUATUIAH NHCTUTYL| cynapcaH /| 63XKC3H
HWAMM, 34UIAH 3aCTUAH 3M33T
BYNTYYAUIAH HeXuen 6aiiaan MyyACaH /. caiixupcaH
(>KeHAep, Hac, Tenes, AC YHA3C I.M.)
livelihood and human well-being

reduced 4 improved

Agricultural land is conserved and production is increased

SKONOTWIAH Yp Henee
Xepc anaargax HamaracaH Y| ByypcaH
Yep YCHbl He/1e6 HamaracaH v ByypcaH
raHrinH Henee HamaracsH ¥ ByypcaH
LIIKJTOH, 60p00, LyypraHbl He/iee HamaracaH Y ByypcaH
33pranaass Tanbanig unpsx Henee
ronblH afarT yepaax (Taanamxryi) HamargcaH 4 6araccaH
risk of flodd for public and private
infrastructure, even at some improved 4 reduced

distance from the site

OPTOr BA ALUTUWH LUNHXWNTIS

Buii 6onrox 3apaantari xapbLyynaxaz 0J/ICOH aLuur
BOrMHO XyraLiaaHg 3praH Teneraex

< Mall ceper Y Mmal 3epar
6arigan P P
YpT xyrauaaHzg 3praH Tenergex

o Malu ceper Y MaLl 3epar
6aligan

Ypcran 3apgantaii xapbLyynaxag 0JICOH awur
BOrvHO XyralaaHz 3praH Tesnergex

o MaLl ceper v MaLl 3ep3ar
6arigan P P
YpT Xyral@aaHz 3praH Tenergex

< Malu ceper 4 Malll 3ep3r
6aligan

YYP AMbCIAJ/1bIH ©66PY/16/1T

Yyp ambcrasiblH aaXknum eepunenTt

KUNWIAH AyHzaaX TemnepaTyp ©cent MaLL myy 7B maw caiin

Yyp ambcranaac xamaapax aroy (ramLumr)

YCHbI yep (ron) maww myy [ 7 MaLL caiiH

HYTATLLUYYJIAX BA JACAH 30XVLIOX

TyxaiiH HyTar g3BcrapT TeXHO/OriAr HIBTPYYJ/ICIH rasap TexHONOrnir HIBTPYYJICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar

almrnarysbiH XyBb ypamulyynan aBanrymrasp TeXHONOTUIAT X3 P3MKYY/1CIH 637
XKULL33/ TypLumnT 0-10%
1-10 % 11-50%
11-50% 51-90%

> 50% 91-100%

XamparacaH epx 6a/3cB3an rasap HyTrUAH X3MXK33
47 households in an area of 10 ha
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TexHonorn Hb eepunergex 6y Hexuen 6angang gacaH
30XMUOXbIH TY/1} 66pUNeraceH yy?

Tuiim

Yryi

fimap eepunesnteHs 3mM3ar B3?
YYP aMbCrajiblH ©epynenT/ sKCTPUM Y33ra3a/
3aX 3331UMH eepynent
XN X646/IMep 3PXN13X 60NOMXK (K.Hb LLUNIXKUX X8461TeeHUIA

ynmMaac)
AYTHSIT, CYPTAMX
[laByy Tan: rasap awumrnarymiid 6ognoop Cyn Tan/ pytargan / 3pca3n: rasap awimraardymiiH
[laByy Tan: aMx3Trary scBan 6ycag M3/33/13/1 6rceH XYMYYCUIAH 6opnoopaaBaH Tyynax 6010MxKyyA
6oanoop Cyn Tan/ pytargan / apcasn: aMx3Trary 3cean 6ycas M34331371
e The technology is low cost and can be implemented by the local OrceH XYMYYCVII7IH 60,qnoopp,aBaH Tyynax 60110M)KyyA
community with the assistance of some technical support from e Vegetative structures may not always take root as intended; the
the DSCO, Dang. initial cost for the gabion cages can be high. Try to implement the

technology using vegetative measures
How can they be sustained / enhanced? The DSCO, Dang, needsto e Despite the fact that the technology is known to be effective, it is

continue to support the community in its efforts by technical not being widely implemented. Communities need greater
backstopping, regular follow-up, and continued scaling up of the awareness; intensive extension is needed in order for the
technology. technology to have widespread acceptance.

e The technology predominantly uses locally available materials.

How can they be sustained / enhanced? Replication of this
technology should be encouraged by the community as well as by
the DSCO, Dang

e Inthe long run, vegetative structures help to propagate greenery
and in so doing, they promote climate change adaptation and
mitigation.

How can they be sustained / enhanced? Communities should be
made aware of the hazards of climate change and of what
mitigation measures can be employed.

e Traditional measures used to help protect against flooding were
very labour intensive and difficult to implement. This new method
is low cost, easy to adopt, and sustainable.

How can they be sustained / enhanced? Additional training with
local communities can help to spread the expertise

CYYPb M3/33J13J1YY/,

SMX3Trary XsiHaH Toxuonayynarumg, XaHary
Shreedip Sigdel David Streiff
Alexandra Gavilano

BapumTyKyyncaH orHoo: 13 8-p cap 2015 Cyynmiin wmnHaunan: 04 6-p cap 2019

M>3p33131 erceH XyH

Shreedip Sigdel - [TM M3praxunTaH
Uddhaw Ghimire - 'TM M3pra»unTaH
Programme Coordination Office - Office

WOCAT M3433111IAH CaH JaxXb 6YPIH TOAO0PXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1692/

Xon6oraox MMM maa33nan
TOAOPXONryi

BapVMTXyynanTbIr 30XMOH 6aiiryyncaH

Bariryynnara
° rIZ>)/(>e/partment of Soil Conservation and Watershed Mana (Department of Soil Conservation and Watershed Mana) - Henan
e District Soil Conservation Office (DSCO) - Henan
e HELVETAS (Swiss Intercooperation)
e ICIMOD International Centre for Integrated Mountain Development (ICIMOD) - Henan
Tecen
® TOAOPXOWryW

Fon cypBamx 6apuMT C3NT

e District Forest Office, Dang; Soil Conservation and Watershed Management Measures and Low Cost Techniques; Environment Statistics of
Nepal, Annual Report (2065/66): Available at DSCO, Dang and DCSWM, Kathmandu
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