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Stone Check Wall in Nakina Village (Hanspeter Liniger)

Stone Check Walls and Check Dams for Soil and Water Conservation (MHans)

NCAHWE

Stone Check Dams/Walls, Retainment Walls, and a Water Diversion Wall has been
constructed in Nakina Village and Nakina Community Forest to help protect their
settlements, agriculture land, forest land, and preserve the hilly landscape. These
structures serve to reduce the runoff velocity (lowering the rate of erosion and
gullying in steep slope channels) and increase infiltration for groundwater recharge.

1. The technology is found in both natural and human environments (forest and settlement
areas)

2. Main Characteristics: A check dam or check wall is constructed in a loose or active gully or
a rill (shallow channel) that threatens to enlarge, or anywhere on a slope where there is a
danger of scour from running water. The structures lower the velocity of flow. In Nakina
porous check walls, check dams, and retainment walls were made out of stone gathered from
the surroundinﬁarea. A porous check dam releases a portion of flow through the structure,
decreases the head of flow over the spillway, and decreases the dynamic and hydrostatic
forces against the check dam. Porous check dams are simple and more economical for
construction.

Once stones are collected they are cut into suitable sizes and surfaces ( "dressing" of stones).
The site where the technology is to be constructed is then cleared and, for check dams, the
sides are sloped 1:1 (this simply refers to the ratio of the rise and run of the slope, so 1:1
means you'll have a 45 degree slope for %our excavation). This is also known as the angle of
repose, where the granular material of the embankment will be stable and not slump from its
own weight. The base of the dam should be around 70 cm thick if it is 1 meter high. The bed
of gully is excavated for foundation and dry stones are packed from that level.

3. Purposes/functions: Interrupts the flow of water and flattens the gradient of a channel,
thereby reducing the velocity and inducing infiltration rather than eroding the channel. These
structures not only slow flow velocity but also to distribute flows across vegetation. Despite
some sedimentation resulting behind the dam, small cracks and porous spaces in the holes of
the stones allow some sediment to flow through and the finer particles fill the gaps and
strengthen the structure. Check dams can also be designed to create small reservoirs.

4. Major activities include identifying the ap?ropriate site of installation, collection of
construction materials, technical planning of the structure dimensions and design, manual
labor, and maintenance.

5. Benefits/impacts: These structures decelerate runoff and accelerates groundwater
recharging by storing water and facilitating infiltration of water into the soil

6. Like/Dislike:

Advantages

*Inexpensive and relatively easy to installégiven local building materials and labor availability
*Reduce velocity, prevent gully erosion and cause a high proportion of the sediment load in
runoff to settle out, preventing downstream damage

*When carefully located and designed, check dams can remain as permanent installations
with very minor regrading

Disadvantages

*Many of these structures have a temporary nature, and need to reconstructed or removed
after significant damage

*Removal or reconstruction may be a significant cost depending on the size and design

*May kill grass linings in channels if the water level remains high after rainstorms or if there is
significant sedimentation.

*May create turbulence which erodes the channel banks.

+Clogging by organic material may be a problem and hinder the structure's function

MecTtononoxxeHme: Nakina Village,
Pithoragarh Bloc, Uttarakhand, VHgus

Yucno nccnefoBaHHbIX YYacTKoOB, rae
npumeHseTca TexHonorusa: 2-10 y4acTkoB

Feorpagpuueckas npmBasKa Bbl6paHHbIX
y4yacTKoB

e 80.17232, 29.62836
80.17278, 29.62889
80.17259, 29.62861
80.17299, 29.62902
80.17326, 29.6291
80.17538, 29.62405
80.17561, 29.62427
80.17073, 29.62678
80.17634, 29.62495
80.176, 29.62471
80.1758, 29.62448

MpocTpaHCTBEHHOE pacnpocTpaHeHne
TexHonorum: nNpyMeHeHAeTCa ToYeYHo/ Ha
He60NbLUVX yYacTKax

Ha NocTositHHO oXpaHsieMoii TeppuTopun?:
a

MNpoAoMHKUTENBHOCTb NPUMEHEH NS
TexHonorum: 6onee 50 net Hasaz
(TpaaviLMoHHanA)

Tun BHeapeHMsA/ NpUMeHeHA

KakK MHHOBaUuusa (MHMLMaTMBA)
3emsienonb3oBaTtenei

KaK 4acTb TPaAWULMOHHON CUCTEMbI
3emenonb3oBaHus (bonee 50 neT Ha3apa)
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B Ka4yecTBe Haquoro/ rnoseBoro
JKCneprMeHTa
vepes I'IpoeKTbI/ BHelllHee BMeLlaTe1bCTBO

=

Check wall in Nakina Village aclyn Bandy)

CCNDONKALINA TEXHONOI NI

OcHoBHas uenb
NoBbILLEHNe NPON3BOACTBA

CHVXXEHMe 1nu npejoTBpaLleHve aerpajaumm semensb,
BOCCTaHOB/IEHVE HapyLLeHHbIX 3eMe/b

COXpaHeHVe 3KocncTeM

3aLmTa 6acceiHOB pek (MPVBOAOPa3Ae/bHOM YacTu/ HUXKHEro
TeyeHs) - B COMeTaHUM C ApYrMmn TexXHONOrsMm
CoxpaHeHVe/ NnoBbilleHVe 6ropa3Hoobpasns

CHUKEHMe prCKa CTUXMIHBIX 6eCcTBUNA

ajantauus K M3MeHeHUto KnnmMata / 3KCTpeManbHbIM NMOroAHbIM
ABAEHUAM U VX NOCNEACTBUAM
CMsirYeHue nocneACTBUA U3MEHEHWA KAMMaTa
cosfaHvie 671aronpusiTHLIX SKOHOMUYECKIX YC0BUIA
co3zaHvie 61aronpUSiITHLIX COLMANbHBIX YCOBUIA

Ll,em:, CBAA3aHHadA C p,erpa,qaumel‘/’l 3emMenib
npeAoTBpaLleHve gerpasaumm semenb
CHVXeHWe ZerpajaLunm 3eMesb
BOCCTaHOB/MEHME/ peabunmtaums HapyLleHHbIX 3emMeb
ajanTauys K gerpagauum 3emens
He MpVIMeHNMO

KaTteropus Y31

e MEPONPUATUA MO BAro3ajepXaHn N CHXXEHUKO 3PO3UK NOYB Ha

CKNOHax

e BoA0OOTBOA 1 OCyLLeHue

e yrpaBJ/ieHVe NMoBePXHOCTHBIMY BOAaMU (POAHVIKK, pekn, 03épa,
Mops)

3emnenonb3oBaHue

K JNeca/ necnctas MeCTHOCTb
~n e (KBasw-) lNpupoHble neca/ NecHble MaccuBbI:

ecTecTBeHHas cybTponuyeckas cyxas ecHas
pacTUTeNbHOCTL. YnpasaeHue: BeibopoyHble pybku

Tree types (AUCTBEHHbIE): H/N

Mpoaykumn n ycnyru: [ipesecnHa, [posa, Beinac/

oLMMNbIBaHNE MOOAbIX MOGEroB U INCTLEB,

MpunpoaooxpaHHble/ 3aLUTHbIE

HaceneHHble NYHKTbI, MH$pPaACTPYKTypa - KXuimiiHas

flan kSl -

/< 3acTpovika, Apyrue 34aHuns
a
0

BoaocHabyxeHue

6orapHble 3emnu
coyeTaHMe 6orapr|x N opoLlaemMblX 3eMesib
nosiHoe opolleHne

Tvin gerpagauum, Ha 60pb6y C KOTOPbLIM Hanpae/eHa

"“fffd"dg BOAHasA 3po3Us NOYB - BOn: NoBepXHOCTHaA 3p03Ma/CMbIB

¥ BEPXHWX MOYBEHHbIX FOPU30OHTOB , Ban: oBpaxkHasa apo3us /
oBparoobpasoBaHue , BJo: rpaBUTaLVOHHOE NepeMeLleHve
rOpHbIX MOPOZ, / 0Non3HK, B3p6: 3po3uns peyHbix beperos, BIa:
KOCBEHHOe BO3/eiCTBME BOAHOW 3p03um

( yxyalweHue GU3nyecknux CBOACTB NoUB - Pr: cpaboTka
OpraHNYeCcK1X FOPU3OHTOB MOYB, OCejaHVie MoBEPXHOCTH

6uonornyeckas gerpagaums - bp: cokpalueHue
pacTUTeNbHOro MNoKpoBa, bk: cokpalyeHve KonnyecTsa
6romaccel

Aerpagaums BofHbIX PecypcoB - Byr: 3MeHeHWs ypOBHS
TPYHTOBbLIX BOZ/ BOAOHOCHbBIX FOPU3OHTOB

MeponpwuaTtus Y31
= NH)XeHepHble MeponpuaTus - 13: CTyneH4yaTble KaHaBbl
(apbIku), KaHanbl, BOAOTOKK, M6: CTeHKW, bapbepsbl, 3a60psbl,
13ropoam

TEXHWUYECKUI PUCYH
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TexHNYeckme XapaKTepUCTUKN

None 3 Bn oy ‘ Water Diversion Wall
: Dimensions: 115m (1) x 0.65m (w) x 0.95m (h)

oz e,
Wall runs parrallel
3

rt, Slope 28%
R 75 i A NPT 7 T

None
Forest Check Dam
Dimensions: 3.5m (I) x 1.5 (w) x 0.9m (h)
4.725 cum = 4,725 L per Dam
Total Forest Check Dams: 5
Total Capacity= 23,635 L
Author: Jaclyn Bandy
None
\
g

N one — AT

2nd Nakina Ravine |3 Bhind Retainment Wall
3 (100m x 1m x 1.5m)

Author: Jaclyn Bandy

SAMYCK U TEKYLLLEEE OBCJTY) XMBAHUE: MEPOTPUATNA, HEOEXOAVMbIE PECYPCbI 1 SATPATHI

MopcyeT BNOXEHWIA U 3aTpaT Hanbonee 3HauMMble paKTOpbl, BAVSIOLLME HA CTOMMOCTb
e [loAcuUMTaHHbIe 3aTpaThl: HAa TEXHONOTUYECKYHD eANHULY 3arpar
(eavHuua: 1. Small Check Dams 2. Large Check Walls 3. Water
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Diversion Wall 4. Bhind Check Walls/Retainment wall volume,
length: 1. 5 units (3.5m x 1.5m x 0.9m) 2. 5 units (8m x 1m x
2.7m) 3. 1 unit (115m x 0.65 x 0.95m) 4. 1 unit (100m x 1m x

1.5m))

o [leHeXHble efNHVLBI, UCMOMb30BaHHbIE ANA NojcyeTa 3aTpart:

INR
e O6MeHHbIN Kypc (K gonnapy CLUA): 1 USD = 70.0 INR

o CpepaHuii pa3mep AHeBHOro 3apaboTka A/ HAHATbIX

paboTHuKkoB: 400 INR per head/day

MeponpuaTus, Heob6xoaMble AN Havana peannsalmm

1. Nakina village built a long water diversion wall over +50 years ago that serves as a water channel, directing runoff away from settlements
and towards the ravine (Cpokn/ noBTOpsieMOCTb NpoBejeHus: Pre-monsoon /dry season)

2. Within the ravine/gully in Nakina Village, there is a series of 5 large check walls that were established with the help of the Forest Department
(Cpokw/ noeTOpsieMOCTb NpoBeeHus: Pre-monsoon /dry season)

3. There is a series of check walls/check dams in another gully that were established in 1952 above the Bhind Spring/Naula (on the opposite
side of the village) to protect it and decrease runoff/further erosion (Cpoku/ noBTopsieMocTb NpoBeAeHus: Pre-monsoon/dry season)

4. In December 2017 the Nakina Van Panchayat (community forest council) decided to construct 5 new check dams within the Nakina Forest,
which lie in the upper catchment area of the Bhind Spring (Cpokn/ noBTopsieMocTb nNpoBegeHus: Pre-monsoon/dry season)

5. For the establishment of all these structures, the community and technical assistants assessed the topography of the area, size of the gully,
catchment area and runoff rate before establishing the check-dam. (Cpokn/ noBTopsiemocTb npoBeAeHus: Pre-monsoon/dry season)

6. The sites were selected and prepared by removing debris and other unsuitable material which would interfere with proper placement of the
check dam/wall materials. (Cpokn/ noBTOpsieMOCTb NpoBegeHus: Pre-monsoon/dry season)

Size of the check dam/check wall Frequency and intensity of the

damage to the structures Labor availability

CTOMMOCTb BNOXEHWIA 1 3aTpaT no 3anycky (per 1. Small Check Dams 2. Large Check Walls 3. Water Diversion Wall 4. Bhind Check

Walls/Retainment wall)

3aTpaTtbl Ha O6uias
onuwwuTe 3aTpaThl EavHuUa KonnuectBo eAnHNLY CTOMMOCTE % 3aTPaT, OMiadeHHbIX
(INR) Ha eguHULY | 3em/ienonb3oBaTeNnaMm
(INR)
Onnata Tpyaa
Large Water Diversion Wall person-days 60,0 400,0 24000,0 20,0
5 Large Check Walls person-days 50,0 400,0 20000,0 20,0
Bhind Spring Check Walls/Retainment Wall person-days 19,0 400,0 7600,0 50,0
5 Small Check Walls in Forest person-days 10,0 400,0 4000,0 100,0
O6opypaoBaHue
Crate Wire (15m x 2m x 2m) Cum 60,0 75,0 4500,0
Pick pieces 15,0 300,0 4500,0 100,0
Shovel pieces 20,0 500,0 10000,0 100,0
pharuwa (hoe) pieces 15,0 300,0 4500,0 100,0
khanti (digging bar) pieces 10,0 1500,0 15000,0 100,0
hammer (5kg) pieces 10,0 2000,0 20000,0 100,0
chino (chisel) pieces 10,0 500,0 5000,0 100,0
khukuri (knife) pieces 10,0 250,0 2500,0 100,0
MocagouHbIV MaTepuan
small hammer (0.5-1 kg) pieces 15,0 300,0 4500,0 100,0
CTpouTesnbHble MaTepuaribl
Rocks of various size and shape collected/excavated on site
Small Check Walls in Forest (5) cum 23,625 200,0 4725,0 100,0
Large Check Walls (5) cum 108,0 200,0 21600,0 20,0
Large Water Diversion Wall (1) cum 71,0 200,0 14200,0 100,0
Bhind Check Walls/Retainment Wall (5) cum 150,0 200,0 30000,0 50,0
Apyrue
Rocks of various size and shape collected/excavated on site
06Lasa cToMMocTb 3anycka TexHonornm 196'625.0
ObLume 3aTpaTel Ha co3janvie TexHonorm B gosnapax CLLA 2'808.93

TekylLiee 06CTy)XKMBaHMe

1. Inspection of the check dam for rock displacement and erosion around the ends of the dam after each significant rainfall event (Cpokw/

noBTOpPsieMOCTb NpoBezeHusi: Monsoon/ weekly)

2. Sediment accumulation is removed if it reaches a depth of % the original dam height (Cpokn/ noBTopsieMocTb NpoBeAeHus: Pre-

monsoon/Monsoon)

3. Sometimes check dams are removed when their useful life is completed (Cpokn/ noBTopsieMocTb npoBeeHus: Annual inspections)

CTOMMOCTb BNOXEHWIA 1 3aTpaT no akcnayatauum (per 1. Small Check Dams 2. Large Check Walls 3. Water Diversion Wall 4. Bhind

Check Walls/Retainment wall)

onvwwuTte 3aTpaTbl

EaviHnua

KonunuectBo

3aTpaTtbl Ha

eauHULY
(INR)

O6Lwasn
CTOMMOCTb
Ha eAnHULY
(INR)

% 3aTpaT, onJla4yeHHbIX
3emsienosib3oBaTtenavMmm




Onnata Tpyaa

Reconstruction of damaged check dams person-‘ 10,0 400,0 4000,0 100,0
days/unit

Removal of sediment person. 50 400,0 2000,0 100,0
days/unit

O6opypoBaHue

pick pieces 3,0 70,0 210,0 100,0

shovel pieces 3,0 42,0 126,0 100,0

pharuwa (hoe) pieces 2,0 52,0 104,0 100,0

khanti (digging bar) pieces 2,0 30,0 60,0 100,0

hammer pieces 3,0 25,0 75,0 100,0

chino (chisel) pieces 2,0 75,0 150,0 100,0

khukuri (knife) pieces 2,0 22,0 44,0 100,0

small hammer (0.5-1kg) pieces 3,0 120,0 360,0 100,0

CTpouTenbHble MaTepuaribl

Stones available at site locally | | |

06Luaa CTOMMOCTb nogAep)kaHna TexHoormm 7'129.0

ObLuyme 3aTpatbl Ha nojaepxarvie TexHonorvm B 4osaapax CLLA 101.84

MNMPPOAHBLIE YC/TOBINA

CpepHerofoBoe KONMYeCTBO ArpoknmaTmyeckasi 30Ha [onoNHNTENbHbIE XapaKTepUCTUKM K1MaTa

ocagkoB BAaXHas CpepHerozoBoe KonM4yecTBo ocagkos B Mm: 1500.0
<250 Mm YMepeHHo-BNaxHas Monsoon- mid-june to mid-September; July and August are the
251-500 MM nonysacylinnsan rainiest months and the temperature is warm and moist; between
501-750 mm 3acywinueas 70-85% of the annual precipitation occurs in the monsoon season
751-1000 mm
1001-1500 Mm

1501-2000 MM Seasons

a. Winter or Cold weather (mid Dec. - mid March)

b. Summer or hot weather (mid March - mid June)

c. Season of general rains (South - West monsoon season)

d. Season of retreating monsoon (mid September to mid November)
HasBaHwue meTeocTaHumu: India Meteorological Department,
Meteorological Centre Dehradun

The overall climatic condition in the Pithoragarh district is governed
by the southwest monsoon. It has a sub-tropical to temperate
climate, with three pronounced seasons; summer, winter, and
monsoon. The hilly terrain of the Himalayan region has snow cover
and is cold during winter with snowfall normally occurring during the
months of December to March.

2001-3000 mm
3001-4000 mm
> 4000 mm

Temperature- The temperature ranges from 0°C to 10°C in winter
and from 8°C to 33°C in summer season. However, there is no
meteorological observatory in the district. The account of the
climate is based mainly on the records of the observations in the
neighboring districts where similar meteorological conditions
prevail. Variations in temperature are considerable from place to
place and depend upon elevation as well as aspect. As the
insolation is intense at high altitudes, in summer temperatures are
considerably higher in the open than in the shade.

CknoH

nonorue (0-2%)

nokatble (3-5%)
nokaTo-kpyTble (6-10%)
KpyTble (11-15%)

oueHb KpyTble (16-30%)
ype3BblYaliHO KpyTble (31-
60%)

06pbIBUCTBIE (>60%)

<[]

MolHoCcTb noys
nosepxHoCcTHble (0-20 cm)
Herny6okue (21-50 cm)
ymMepeHHo rnybokme (51-80
c™)
rny6okue (81-120 cm)
oueHb rnybokue (> 120 cm)
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dopmbl penbeda

BbicoTa Haa ypoBHEM MOpA TexHonorusa nprMeHseTcd B

nnato/ paBHUHbI
rpe6bHn xpebToB/X0NMOB
CKJIOHBI rOp
CKJ1I0HbI XO/IMOB
MOAHOXbS
AHVILLA A0NH

paHynomeTpuyeckunin coctas

(BepxHero ropusoHTa)

rpy6blli KPYyNHO3€e pPHUCTbIA/
NErkui (necyaHblii)

cpesHue Gpakuum
(CYrMUHUCTBINA, cynecyaHblii)
TOHKOAMCMEPCHbIN/ TAXENbIN
(FAVHNCT bIA)

<< ]

0-100 M Haj ypoBHEM MOpPS

B yCNOBUAX BbIMYKI0ro

101-500 M H.y.m. penbeda
501-1000 M H.y.Mm. B CUTYyaUMAX BOTHYTOro
1001-1500 M H.y.Mm. penbeda

1501-2000 M H.y.Mm.
2001-2500 M H.y.Mm.
2501-3000 M H.y.m.
3001-4000 M H.y.Mm.
>4 ThIC. M H.Y.M.

paHynomeTpuyecknii coctas
(Ha rny6uHe 6onee 20 cm)

rpy6blii KPYNMHO3€e PHUCTbINA/
NErkui (necyaHblin)

cpesHne Gpakumm
(CYrMUHWCTBIR, cynecyaHblid)
TOHKOAMCMEPCHbIN/ THXENbIN
(FVHNCT bIA)

He MeeT 3Ha4deHunda

Copep>kaHue opraHMyeckoro

BeLllecTBa B BEpXHEM

NMoYyBeHHOM ropusoHTe
Bbicokoe (> 3%)

cpesHee (1-3%)

Hmskoe (< 1%)
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YpoBeHb rpyHTOBbLIX BOJ,
Ha MOBEpPXHOCTU
<5M™m
5-50 m

>50m

Buaosoe pasHoo6pasue
BbICOKOE

cpeaHas
HV3KOe

AOCTyI'lHOCTb NOBEPXHOCTHbIX
BOA

136bITOK

xopoLuas
cpepHas

HeJ0CTaTOUHbI/ OTCYTCTBYHOT

PasHoo6pasue
MeCcToo6UTaHWi

BblCOKOE

cpeaHAas
HV3Koe

KauvectBo BOAbI (6€3

06paboTKu)

nMTbeBas BOAA XOpoLLero
KayecTBa
nnTbeBaa BOAa njaoxoro
KayecTBa (HeobxoAMMa
obpaboTka)
VCKNHOUNTENBHO ANS
CeIbCKOX03ANCTBEHHOMO
MCMOb30BaHVA (OpoLLeHue)
HenpurogHasa Ana
1CNOIb30BaHMSA

KayecTBo BOAbI OTHOCUTCS K:

TPYHTOBbIE BOAbI

SIBNAETCA 1N CONEHOCTb BOAbI
npo6nemoii?

[a
Het

MoBToOpsAeMoCTb 3aTonieHus
Aa
Het

XAPAKTEPUCTKA 3EMJIENO/Tb3OBATENEN, MPUMEHSOLLIMX TEXHOIOTUHO

PblHOUYHas opureHTaums
HaTypanbHoe X035ACTBO
(camoobecneyeHue)
CMeLUaHHbIV (HaTypanbHbIl /
KOMMe pyecKui)
TOBapHoe/ pbIHOYHOE
XO351MCTBO

Océanbivi N KoUeBOI

Océanbiii
Monykouesow
Kouesoi

Mnowaab, cnonb3yemas
[AO0MOX035ACTBOM
<0,5ra
0,5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

Aoxoabl U3 Apyrmnx
NCTOYHUKOB
< 10% BCex A0X040B
10-50% BCex AoX040B
> 50% BCcex 40X040B

MHamBugyanoHoe nnmn

KOJNIEKTUBHOE XO35IUCTBO
YyacTHoe/ goMoBnageHne

rpynna/ o6LumHa
KoonepaTtune
ncnosb3yrLlee HaeMHbIX
pabOoTHMKOB (KOMMaHWs,
rocyfapcreo)

Macwitaé

Menkoe
cpefHero pasmepa
KpyrnHoe

JocTyn K 6a30BbIM yCyram v MHq)paCprKType

MeANLMHCKOoe 0bCnyXrBaHne
obpasoBaHve

TexXHMYecKmne KoHCyAbTaumm
3aHATOCTb (BHE X035liCTBa)
PbIHKM

3N1eKTPOCHabXeHMe

TPaHCMopT 1 AOPOXHasa ceTb
BOAOCHabXeHme 1 KaHann3aums
drHaHCcoBbIe ycnyru

nAoXoii xopoLuast
nnoxoii | ¥ xopoLuas
nnoxoii ¥ xopoLuas
nnoxoit ¥ xopoLwuas
naoxow xopoLuas
nnoxoit xopouuas
naoxow xopoLuas
nnoxoii ¥ xopoLuas
nnoxoli ¥ xopoLuast

OTHOCUTENbHbIV YpOBeHb
AocTraTka

0OYeHb MNJIOXON
naoxon

cpeaHuin

obecneyeHHbI

BeCbMa 0becneyeHHbIV

Mon
KEeHLLNHbI
MY>UMHbI

Co6CTBEHHOCTb Ha 3eMJ1t0
rocyfapcreeHHas
YaCTHOW KOMMaHuM

06l MHHas/ nocenkoBas
KONNEeKTUBHAA
VNHAVBUAYaNbHasA, He
opopmieHHas B
COBCTBEHHOCTb
VIHAMBUAYaNbHas,
opopmieHHasn B
COBCTBEHHOCTb

MosicHeHusA

YpoBeHb MexaHusauumn
py4HOI TpyA
TArnoBsasa cunia
MexaHVI3MpOBaHO/ eCTb
aBTOTpaHcnopT

Bospact

netu
MOJTOZEXb
CpeaHuii Bo3pacT
MOXW/0M

MNpaBa Ha 3emienosib30BaHMe
HeorpaHuyeHHoe
(HeKOHTpONVpyeMoe)

06LLVHHOE (KOHTpOoAnpyemoe)
apeHza
MHAVBUAYabHOE

MNpaBa Ha BOAOBO/Ib30BaHWe
HeorpaHuyeHHoe
(HeKoHTpoONIMpyemoe)
06LLVHHOE (KOHTpOoAnpyemoe)
aperja
VHAMBUAYanbHoe

The situation of infrastructure is difficult and inconsistent in the hill
regions because of the terrain. The major infrastructural issues are
drinking water and irrigation facilities, electricity, transportation and
communication facilities and social infrastructure (housing and
education). As for financial services, only the State Bank of India (SBI)
is active in the hill regions where it is trying to achieve the objective
of 100% financial inclusion. Some villages mentioned buying into into
agricultural insurance in the past, however this was a temporary
enterprise and they were never compensated after extreme climatic
events that occurred and damaged over 70% of their crop. Though
infrastructure and education has generally improved over the years,
institutional and marketing networks in the region aimed at

supporting hill-farmers are lacking.

BJIVAHNE

CoumanbHO-3KOHOMUYecKoe BO3AeI7ICTBI/Ie

KayecTBo neca/ ApeBoCToA
yrnpaBs/ieHne 3eMaamm

Wocat SLM Technologies

CHU3WA.

YCNOXHNNOCb

¥ ynpocTtunochb

v yBenuuun.

The check dams helped deter the damage from runoff to

their settlements and conserved the forest trail that is
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commonly used to access the areas where fodder/grass
collection is permitted.

CoumanbHoe 1 KynbTypHOe BO3JelicTBMe
3HaHWA B obnactn Y3/ gerpagaumm

3EmenL People have seen the benefits of constructing these

CHU3NA. Y0 ynyswmn. structures, and they continue to participate in maintaining
and building more check dams to reduce erosion and
increase groundwater recharge.

SKonornyeckoe Bo3encreme

KONn4ecTBO BOAbI CHU3WA. Y yBenuuun.
C60p BO,EI,I:I/ BOoAOyAepXaHne
(I'IOBerHOCTHbII7I CTOK, poca, cHer n CHU3WA. Y ynydwun.
T.4.)
FIOBerHOCTHbII‘/‘I CTOK yBenuuun. Y. cHu3MA.
BO/AHbIN ApeHax CHU3UA. < ynyywmn.
YPOBEHb MPYHTOBLIX/ MOA3EMHbIX

CHU3MNCA ¥ BOCCTaHOBWACA
BOZ,
ncrnapexHue yBeNUUun. Y CHW3UA.
B/1aXXHOCTb Mo4s CHU3UA. 7 yBenuuun.
NouYBeHHbI I nokpos CHU3WA. Y ynyywmn.
yTpaTta nous yBeNUUUn. Y CHU3UN.

aKKymMmynauua no4YyBeHHOro

CHU3WUN. v yBenuyun.
mMatepuana (HamblB, 3010Bas, 1 4p.)
obpasoBaHMe KOpkM Ha
NoBepPXHOCTY noys/ yBenuuu. v cokpatun.
3aneyaTbiBaHMe
YynnoTHeHre no4s yBenuuu. ¥ cokpatun.
KpYyroBOpOT/ BOCMNOJIHEHME

CHU3WUN. v yBenunyun.

nuTaTeNibHbIX BeLLeCTB
pacTUTeNbHbIN MOKPOB CHVZUA. < yBennuun.
6bromacca/ cosepxaHvie yrnepoja B

< CHU3UA. Y yBenuuun.

HaA3eMHOWU 6romacce
OMON3HN 1 CceneBble NMOTOKN yBenuuu. 7 CHW3MA.
BAVAHME 3aCyX yBeNn4un. Y cHu3MA.
BOBAEVICTBI/IE YyparaHoB, NPoJIMBHbIX

o yBenunuun. Y cHu3MA.
aoxaen
pUCK noxapos yBenuuun. v CHu3MA.
MUKpOKAnMaT yxyaLwmnn. Y ynyywmn.

BnuvisiHWe 3a NpeAenaMu TeppUTOPUY NPYIMeHEeHUs!
AOCTYNHOCTb BOAbI (HOASEMHbIe

BOAbL |/|CT0l'|H|/|KV|) CHU3WMN. v yBenunyumn.
HafEeXHOCTb 1 MOCTOAHCTBO
BOZOTOKOB (BK/tOYasd cnabble CHU3WN. 7 yBenuuun.
BOZOTOKWN)
OT/IOXKEHME HAHOCOB HIKe Mo
TeUeHUIo yBenundun. Y CcHM3WA.
6ydepHasn/ unbTpaLmMoHHas
CMOCO6HOCTL (MOYB,
pacTUTeNbHOCTY, BOAHO-6010THbIX crmsan. 4 ynysuinn.
yroauin)
yu4ep6 npunerawoLmMm nonam yBenuuun. Y cokpatun.
yulepb obbekTam MHOPaCTPYKTypbI

yBenuuun. ¥ cokpatumn.

06Lero/ 4YacTHOro Nosb30BaHUA

AHAJTNS 2PPEKTBHOCTN 3ATPAT

Hackonbko nony4vaembliii pe3ynbTaT COMOCTaBUM C NepBOHaYaabHbIMU BNOXKEHUAMU
SddeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHOW nepcrnekTvBe
S$PeKTMBHOCTL 3aTpaT B
JL0NITOCPOYHOI NepcnekTrBe

KpaliHe oTpumual  fNkHO v O4YeHb MO3UTUBHOE

Kpalee oTpunyarneEHO ¥ 0YeHb NO3UTUBHOE

Hackonbko nony4vaembii pesynbTaT CONOCTaBUM C 3aTpPaTaMm Ha TEXHUYECKoe 06CyXXmBaHme
S$deKTMBHOCTL 3aTpaT B
KPaTKOCPOUYHOV nepcnekTvee
S¢pdekTMBHOCTL 3aTpaT B
JLONTOCPOYHOLI MepcnekTnBe

KpaliHe oTpuual nkHO v O4YeHb MO3UTUBHOE

KpaiiHe oTpuual nkHO v 0YeHb NMo3nTMBHOE
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Although maintenance can be troublesome and require lots of manual labor for repair, the long term benefits and avoided damage from
monsoon runoff outweigh the costs/effort.

V3MEHEHWE KJTMMATA

lMocTeneHHoOe N3MeHeHue KnanumarTa
Cpe/AHerofoBble TeMnepaTypbl yBEINUYNIOCH OUeHb NIOX0 7 ['] ouens xopotwo
Irregular rainfall ygennunnoce OUeHb MAOXO v OUeHb XOpOLLO

3KCTp8Maﬂbele SIBJIEHUSA, CBSI3aHHbIE C USMEHEHNEM KIMMaTa (CTUXUKHbIe GEACTBVIFI)

MeCTHble NIMBHEBbIE A0XAW oYeHb NIoXo 7 OYeHb XOpoLlo
3acyxu oueHb NAoxo v 0YeHb XOpoLLO
NecHble NoXapsbl oueHb N10X0 4 OYeHb XOpPOLLO
naBoOAKMN ouUeHb NAoXo 4 0YeHb XOpOoLLO
OMON3HN OueHb NN0X0 4 OueHb XOpoLLIo
BHEAPEHWE N AOATTALAA
[lons 3emnenonb3oBaTtenei (B MpoLeHTax), NPUMeEHSIIOLLX Cpeav npumeHsitoLmx TeXHOI0r o 3eMJ1enosib3oBartesnei,
TexHonoruo KaKoBa A015 N1L, NPUMeHSoLLMX eé No CO6CTBEHHOMN
oTAeNbHble Clydan/ aKcnepuMeHT MHULMaTMBE, T.e. 6€3 Kakoro-n1m6o matepmanbHOro
1'117200/‘2/0 CTVIMY/IMPOBAHMSI CO CTOPOHbI?
> 50% 0-10%
11-50%
51-90%
91-100%

Bbina nu TexHonorusa Y3 moanéeuumpoBaHa B HeAaBHee

BpeMms C Lie1bio aganTtauum K MeHSIIOLLMMCA YCT0BUSIM cpefibl?
Ja

HeTt

K KakvM MEeHHO M3MEeHSILMMCA YCT0BUAM cpefbl?
M3MeHeHuna knmmaTta/ 3KCTpeManbHble NorogHble ABneHnA

N3MeHSIoLLMeCs YCN0BUA PblHKA
[OCTYMHOCTb paboyeli cubl (HanNpuMep, 13-3a MUrpaLmn

HaceneHus)
SAKMHOYUTENIbHbBIE MOMOXEHWA N M3BJIEHEHHBIE YPOKW
CynbHble CTOPOHbLI: MO MHEHUI0 3eMJ/ienonb3oBaTenel Cnabble CTOPOHbLI/ HefoCTaTKN/ PUCKA: NO MHEHMIO
e Decrease velocity of runoff and erosive processes to the 3emMJienosib30BaTesNeiBO3MOXHbIE NMYTY NPeoA0NeHNs]
landscape e Removal and reconstruction can be costly for some types of check
e Support recharge of groundwater/springshed recharge dams Give thorough attention to the criteria for the site selection
e Increase water availability for surrounding vegetation to avoid the need for removal; stress the need for maintenance
e Well constructed check dams function as permanent installations and structure check ups.
and require little maintenance e There can be turbulence downstream, causing erosion of the
e The technology is relatively inexpensive and easy to install channel banks. Vegetative interventions can support these

structures, so trees or shrubs can be planted around and in the
spaces between check dams to further decrease runoff velocity,
increase infiltration, and act as a shock absorber.

CunbHbIe CTOPOHbI: N0 MHEHUIO COCTaBUTENSA U

OTBETCTBEHHbIX CNeLmanmncToB
e Views aligned with the land-user

e There is potential for the village to construct more check dams Cnabble CTOPOHbLI/ HegocTaTKU/ PUCK: NO MHEHUIO COCTaBUTeNs
and use the water for storage/irrigation purposes VN OTBETCTBEHHbIX CMeLnaiMcTOBBO3MOXKHbIE MYyTU
npeojosieHnn

e Aligned with the land user The government should consider
providing appropriate incentives for constructing and managing
check-dams, which enable more efficient use of water and also
generate the positive externality of recharging ground water in
surrounding areas.

e Check dam construction, if not done by skilled labour, can fail.
These situations often arise and become noticeable to the land
users when check-dams located upstream are damaged and there
is a rapid flow of water to check-dams located downstream.
Special maintenance can be performed by designated people to
monitor the status of check dams upstream

e The large check dams have consistent issues and appear to
require more reconstruction. These structures are located
downstream and must bear more pressure. The reason for their
damage could be inconsistency in repairing existing damage
before monsoon. Construction cost is then increased, as
additional cost is incurred in removing the accumulated silt and
arranging new boulders. The land users should organize
themselves more formally for check dam reconstruction is this
area. Collectively generating the necessary capital and labor
needed for timely reconstruction may be required from external
sources like the Forest Department or JICA organization.
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CocTraBuTtenb Editors PeueH3eHT
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MpoaomKNTENbHOCTL NpMeHeHusa TexHonorun: 31 niond 2019 1. MocnepHee o6HoBNEHMe: 27 nioHs 2021 1.

OTBEeTCTBEHHbIe cneumanucTbl
Joshi Jagdamba - 3emnenonb3oBatensb

MonHoe onucaHve B 6a3e gaHHbIX BOKAT
https://qcat.wocat.net/ru/wocat/technologies/view/technologies_5210/

CBfi3aHHble AaHHble no Y3I1

Approaches: Community Forest Management in the Nakina Van Panchayat https://qcat.wocat.net/ru/wocat/approaches/view/approaches_5199/
Approaches: Naula Management and Conservation https://qcat.wocat.net/ru/wocat/approaches/view/approaches_5202/

Approaches: Community Forest Management in the Nakina Van Panchayat https://qcat.wocat.net/ru/wocat/approaches/view/approaches 5199/
Approaches: Naula Management and Conservation https://qcat.wocat.net/ru/wocat/approaches/view/approaches_5202/

Approaches: Community Forest Management in the Nakina Van Panchayat https://qcat.wocat.net/ru/wocat/approaches/view/approaches_5199/
Approaches: Community Forest Management in the Nakina Van Panchayat https://qcat.wocat.net/ru/wocat/approaches/view/approaches 5199/

[ 0KyMEHT/POBaHMe OCyLLECTBAANOCH MPU yYacTum

OpraHusauus

e G.B. Pant Institute of Himalayan Einvironment & Development (G.B. Pant Institute of Himalayan Einvironment & Development) - Hauns
e |CIMOD International Centre for Integrated Mountain Development (ICIMOD) - Henan

MpoekT

e Onsite and Offsite Benefits of SLM

KntoueBble cCbIIKU
e Evaluation of the effect of porous check dam location on fine sediment retention (a case study), A. M. Hassanli, A. Esmaeli Nameghi, S.
Beecham, 2007.: DOI 10.1007/s10661-008-0318-2

CcbI/IKV Ha MaTepurarnbl Mo Teme, AOCTYMNHbIe OHMANH

e Mainstreaming Slope Stability Management: http://www.research4cap.org/Library/ScottWilson-LaoPDR-2009-
Slopes+Theme8.5+6+Retaining+Wall+Design+PPT+E-SEACAP21-v111220.pdf

e Policy Brief: Spring Revival through Sustainable Land Management (SLM) in the Himalayan Foothills: Uttarakhand, North India. Author: Liniger
HP, Bandy J, Year: 2020: https://www.wocat.net/en/projects-and-countries/projects/onsite-and-offsite-benefits-sustainable-land-
management/india

e Video: SLM for Himalayan Spring Revival. Author: Liniger HP, Bandy J, Year: 2020: https://vimeo.com/429988881
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