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Photo of harvesting pond for the water coming from springsheds revived above (Tshering Gyeltshen)
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Springshed revival can be achieved through Nature-based Solutions (NbS) with a
hydrogeological approach, complemented by socio-ecological inputs, and engineering
surveys.

Springs are natural occurrences where fresh water emerges from the ground through openings
known as spring vents. They are outlets from aquifers, water-bearing layers underground, to
the surface. The water in springs originates from rainfall during specific seasons, which falls
on the springshed, infiltrates the ground and is collected as groundwater. When the
groundwater is pressurized and rises, it creates springs, which then contribute to the flow of
water into rivers or other water bodies. In mountainous regions like Bhutan, springs serve as
the primary water source for rural households (ICIMOD, 2021).

Spring revival through “nature-based solutions” (NbS) in springsheds refers to a comprehensive
effort aimed at reviving and restoring the functionality of springs. The primary objectives of
spring revival initiatives include ensuring sustainable water supply, mitigating the threat of
springs drying, conserving biodiversity, and improving the livelihoods of communities
dependent on spring water. To achieve these goals, diverse methods are employed, involving
various stakeholders. While spring revival offers numerous advantages, it also presents
certain disadvantages that should be considered (Konek & Samanta, 2022).

The methods used under NbS to revive springs are multifaceted and typically involve a
combination of hydrogeological, ecological, hydrological, and community-based approaches.
Hydrogeology can lead to a better understanding of aquifers and the nature of springs and
springsheds, thus providing ways for better management. Ecological methods focus on
restoring the natural catchment area (the springshed itself) and improving vegetation cover to
enhance water infiltration and recharge. Measures such as reforestation, contour trenching,
and check dams are implemented to reduce erosion, promote groundwater recharge, and
maintain spring flow. Hydrological interventions include the construction of recharge
structures, groundwater recharge pits, and percolation tanks to replenish the aquifer and
ensure sustained spring flow. Community-based approaches encompass raising awareness,
capacity building, and participation in springshed conservation and management activities.
These efforts often include the establishment of user groups, water committees, and the
adoption of sustainable water use practices (Shrestha et al., 2017).

Stakeholders play vital roles in spring revival initiatives. Local communities living in Lholing
areas are key stakeholders as they are directly affected by water availability and are actively
involved in the preservation and management of springs. Government agencies such as the
Department of Water, Department of Forests and Park Services and Gewog Administration
provide technical expertise, funding, and policy support. Academic institutions and research
organizations contribute scientific knowledge, monitoring, and evaluation, while international
agencies and donor organizations may provide financial assistance and expertise.

According to Tamba et al. (2012) the advantages of spring revival are significant and far-
reaching. By restoring spring flow, communities get access to a reliable and sustainable water
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source, which is crucial for their domestic, agricultural, and livestock needs. Spring revival
through NbS also contributes to biodiversity conservation, as the presence of flowing water
supports diverse aquatic and terrestrial ecosystems, including endemic species. Moreover,
the revival of springs enhances groundwater recharge, which can benefit other water sources
in the area. The community involvement and capacity-building aspects of NbS initiatives
foster social cohesion, empowerment, and the development of local governance structures.
Revived springs have the potential to enhance community resilience to climate change by
providing water during periods of drought or erratic rainfall.

However, NbS also come with certain challenges and disadvantages. Adequate financial
resources and long-term funding commitments are often required, which can pose a challenge
in resource-constrained settings. Technical expertise and knowledge gaps may hinder the
effectiveness of revival methods, emphasizing the need for capacity building and technical
support. The involvement of multiple stakeholders can lead to coordination issues and
conflicts of interest. Furthermore, the success of spring revival initiatives relies heavily on
community participation. Thus, lack of community engagement or ownership can hinder
sustainability. Environmental and social impacts need to be carefully considered, as
inappropriate interventions or changes in hydrological patterns can have unintended
consequences on ecosystems and communities (Khadka et al., 2019).

Weather stations were installed to monitor temperature and Water recharge trenches (Thinley Tshering)

rainfall pattern (Thinley Tshering)

LEEAN MOAXOAA U BAIATOMNPUATHBIE YC/I0OBUA A4 ETO PEAJTUSALNN

FnaBHble uenw/ 3agaum NMogxopa

Nature-based solution to reviving springs as a source of water for:
1. Drinking

2. For animal use

3. Agriculture

Ycnosuis, cofeiicTByoLLme npumeHeHmnto TexHonornn/ TexHonoruii B pamkax Noaxoaa

e CouuanbHbie/ KyNnbTypHble/ peIMruo3Hble HOpMbl U LLleHHocTu: Water became the source of whole existence.

e Hanuumne/ goctynHocTb PUHAHCOBbIX pecypcoB 1 ycayr: This type of project can be brought into action with the help of continued
implementation of activities and grants

e VIHcTUTyUMOHaNbHbIe ycnoBus: More stakeholders

o HopmaTmBHO-npaBoBas 6a3a (3emnieBnageHmve, NpaBa Ha 3emse- U Bogonosib3oBaHue): Water Act of Bhutan 2010

e [lporpamMHble AOKYMeHTbI/ pyKoBoasLme yctaHoBkMN: Drinking water has been a priority over other usage as per our Act and policies.

e YnpaeneHue 3eMeJibHbIMU pecypcamu (MPUHATME peLLleHNIA, OCyLLLeCTB/IeHNE N KOHTPOJIb 3a BbinosiHeHueM): The Department of
Water and Department of Forests and Park Services have been promoting conservation and management of water resources.

e PbIHKM (ANA npuobpeTeHUa MaTepuasnos 1 yCayr, NpoAaXkm NnpoayKumm) 1 LeHbl: The communities have access to local markets to sell
their agricultural products.

YcnoBus, 3aTpyaHsiowye npuMmeHeHue TexHonorun/ TexHonoruii B pamkax Nogxoaa
e OcBefOMNEHHOCTb B 0651acTum Y31, AocTyNnHOCTb TexHM4Yeckor nogaepxxku: Our farmers usually lacks the knowledge on SLM principle
left without assisting in this type of field.
e O6bLem paboT, AO0CTYNHOCTb paboyeii cunbl: Required huge labour contributions. Labour shortage is a problem

YYACTUE I PACNPEAENEHWNE PONEWV 3AVHTEPECOBAHHbIX CTOPOH

3aVIHTep6COBaHHble CTOPOHbI, y4acTBywOLUME B peannsayun Moaxopa, n nx ponv
Kakue 3anHTepecoBaHHbI€ CTOPOHbI/ MNMepeuncnnTte 3anHTEepPecoBaHHbIE CTOPOHbI OnuvLInTe Ponn 3auHTEepPecoBaHHbIX CTOPOH
OopraHnsaun-ucnosiIHNTeIN y4yacTtBoBasiv B
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peanusauum Moaxoaa?

MeCTHble 3eM1ernob3oBaTeN/ MecTHble
coobliecTBa

Atotal of 8 stakeholders were involved, only two
of them are directly assisting in spring revival

Helped as a labor who have contributed in making
trenches and fencing around the shed.

3KCnepThbl Mo Y3I/ cenbCckoMy X035MCTBY

8 Foresters from the Divisional Forest Office, Paro
were involved

Planning, coordinating and providing technical
assistance for the spring revival

MeCTHbIe B/1aCTn

Gup (Local Chief) and Tshogpa of Shaba Gewog
Administration.

Administrative support

rocyAapCcTBEHHbIe BNACTU (OTBevatoLLyie 3a
MNaHVPoOBaHVie WAV MPUHATYE PeLLEHMIA)

Department of Forests and Park Services

Provide technical support

MeXXzyHapoAHbIe OpraHM3aLn

Green Climate Fund, ICIMOD

Provide funding support and tecnnical expertise

YyuacTvie MecTHbIX 3eMJIeno/ib30BaTeneli/ MecTHbIX CO06LLEeCTB Ha pasHbIX CTagusax peanvsauum Mogxoaa
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VHULMMPOBaHMe/ MoTUBaLA
njiaHMpoBaHmne
BbIMOJIHEHME
MOHUTOPUHI/ OLeHKa
None

Cxema peanusauum lNMogxoaa

. Setting up of a data monitoring system.

. Hydrogeological mapping.

area.

NHTEepakTuBHOE

camoopraHuzauus

A person from each household was involved in the initial planning and
meeting with the specialists to agree to.
The plannings were mostly done by specialists from the forest

department.

Land users/local community were engaged as paid labours.

Twice a year monitoring is done by the specialists and other minor
monitoring is dine by the community around the springsheds.

No research was carried out.

. Comprehensive mapping of springs and springsheds.
. Understanding socio-economic and governance systems of springs.

. Creating a conceptual hydrogeological layout of the springshed.
. Classification of spring type, identifying mountain aquifer and demarcating recharge

7. Developing springshed management and governance protocols and

8. Impact assessment.

Locallty gathered for mecting
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Comprehensive Meeting

Data monitoring set up

Consulting with Local stake holders

Hydrological mapping of springshed

Working on springshed revival

Impuct Assement

AsTop: Singye Dorji & Tshering Gyeltshen

MpuHATUe pelleHnii no Bbi6opy TexHonorum Y3

PeleHus NpUHManncb

NCKNOYUTENIbHO 3eM1enob3oBaTenu (Mo co6CTBEHHOM

VHVUmMaTnBe)

B OCHOBHOM 3emM/1enonb3oBaten npu nogaepxke cneunanmctoB rno

Y30

MpVHSATNE peLLeHNi 6bI10 OCHOBAHO Ha

aHanM3 noApo6bHO ONMCAaHHOIO OMbITa U 3HaHWA No Y31 (NpuHATNe

peLueHniA Ha OCHOBE MOATBEPXAEHHbIX GaKToB)

pe3ynbTaThl nccnenoBa HWIA

JNINYHBIV OMbIT N MHEHWS (He3aﬂ'OKyMeHTI/IpOBaHHbI€)

BCe yY4aCTHMKM KaK YaCTb npoLecca COBMECTHbIX AencTBuUIA

3emenonb3oBaTensmMu
WNCKNKOYNTENBHO CReumanmnctel no Y3rl
NONNTUKW/ PYyKOBOAUTENN

npeviMyLLLeCTBEHHO CrneumanncTbl No Y3I nocne KOHCyAbTaLuii ¢

TEXHVYECKAS MOAAEPXKA, MOBbLILLIEHWE KOMMNETEHLMI 1 YNPABNEHVE 3HAHUSAMY

CnepytoLupe MeponpusaTUS UK paboTbl ABASNNCL YacTbio Mogxoaa

MoBbILLeHMe KoMNeTeHUMIA/ 0byyerHre
KoHCyNbTaLUMOHHbIe yCnyrn

VHCTUTYUMOHaNbHaA (opraHm3aLmoHHasn) noaae pxka

MOHUTOPWHT 1 OLeHKa
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HayuHble nccnegoBaHus

KoHCyNbTauMOHHBIE yCyru

KOHcyﬂ bTalUMOHHbIE yCnyrun

6b11n npeaocraB/i€Hbl

Ha nonax semnenonb3oBaTteneri
B MOCTOSIHHO
GYHKLIMOHMPYHIOLLMX LieHTpax

n HCTUTYUMOHa/lbHas noaaepiKKa

Kakne NHCTUTYyuMoHanbHble Ha ypoBHe OnuwITe opraHM3aumio, PyHKLMN 1N OTBETCTBEHHOCTb,
CTPYKTYPbI 6bI/1N YKPenieHbl MeCTHbIE . U/IEHCTBO U T.A.
W1V BHOBb CO3AaHbI pervioHancHbI

HeT HaUMOHa/TbHbIN

A3, HEMHOTO
[la, yMepeHHo
fa, CyLecTBeHHO

Tuvn noaaepXku Noapo6Hee
drHaHcoBas
NMoBblLLEeHNE KOMI'IETeHLI,I/II7I/ O6yH8HI/Ie
obopyaoBaHue

MOHUTOPUHI 1 oLeHKa
Physical on site monitoring and evaluating the springshed

PNHAHCNPOBAHWE VI BHELLIHAA MATEPUAJIBHAA NOAAEPXKA

lFopoBoi 6rog>keT meponpusaTuia no Y3 B gonnapax CLUA 3emsienonb30BaTeNsAM 6bl1M OKa3aHbl/MpeAoCTaBeHbI
<2000 Royal Government of Bhutan cneaytoLme yCnyr Unv Mepbl CTUMYIMPOBAHMS
2000-10000 funding was released under ®rHaHCMPOBaHMe 1 BHELLHsS MaTepuanbHas MoAdepxka,
10000-100000 Ministry of Energy and Natural npesocTaBasemMas 3eMN1ernob30BaTeNsiMm
1000001 000 000 Resources (erstwhile Ministry of Cybcnamn Ha OTAeNbHble 3aTpaThl
- 1 oooooo Agriculture and Forests) KpeauroBarive
Precise annual budget: H/n ' Apyrvie MeTogbl WA UHCTPYMEHTbI CTUMYIMPOBAHMS

drHaHcoBas/ MaTepuanbHas NoAAEPIXKKa, NpefoCcTaB/eHHasa 3emMJ/1enosib3oBaTensm
The government fully funded the initiative of springshed revival where they even paid N. 700 to the labour helpers that from the community
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Paid for the local labourers and also 4 technicals staffs from Department of Forest and Park Services.
obopysoBaHue: TexHMKa
One Excavator untill the completion of the project.
060pys0BaHMe: TEXHNKA: NHBEHTaPb/ UHCTPYMEHTI
Basic tools such as spades, crowbars and shovel.
Lunch and refreshments for all the labourers.
Barbed Wire Fence.

For a few bigger springsheds.

TpyAo3aTpaThl, BNOXEHHbIE 3eMNeMNoNb30BaTeNAMN OblIN
[06POBONBHbIN
B 06MeH Ha NpoayKTbl

3a [leHeXHoe BO3HarpaxaeHue
B 06MeH Ha /pyrvie maTepuaabHble pecypchbl

AHAJTN3 BINAHNA N SAKJTKOYUNTE/IBHBIE MOJTIOXEHWA

BnuaHue NMogxopa

[a, HeMHoro
[a, cyuiecTBeHHO

Het
B 22 ymeperro

Cymen nu Moaxos, pacLUunpuUTb BO3MOXHOCTM MECTHbIX 3eMNEeMNo/Ib30BaTe1eil, MOBbLICUTL yYacTue 3aHTepecoBaHHbIX
CTOpPOH?

The approach helped local land users understand about some basic Knowledges in springshed management and
maintenance.
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Cymen v MNopxos faTbh BO3MOXHOCTb NPpUHMaTh peLlleHna Ha OCHOBe NOoATBeEPXAEeHHbIX q)aKTOB?

Yes the decisions made were always discussed and consulted together.

Cymen nv MNogxos noMoYb 3eM1ernoib3oBaTensaM BHeAPUTbL N NOAAePXMBaTEL TexHonorvm Y3I1?
The approach lead to the implementation of important SLM Technologies which involved water storage, check dams

and benchmark preparations

Cymen nu MOAXOA PacLUMPUTL 3HAHVIS 1 BO3MOXHOCTU 3eM/1enob3oBaTe el B MpUMeHeH NpakTuk Y3m?

Yes in this springshed revival (nature-based solution)

Cymen nn Moaxos pacLUunpUTb 3HaHUS 11 BOSMOXHOCTUW APYrX 3aMHTePEeCOBaHHbIX CTOPOH?
Yes this approach lead to the improvement of knowledge about ground water and springs.

Cymen v MNopxon, YKpenuTb COTPYAHNYECTBO MeXAYy 3auHTepecoBaHbIMU CTOpOHaMI/I/ BbICTPOUTb MeXaHU3MbI

COTpyAHMYecTBa?

Yes, it helped/enhanced the cooperation and systematic use of the spring water for various uses for washing and

cattle feeding.

Cymen nu MOAXOA CHU3UTb OCTPOTY KOHGVKTOB?

In the past people had recurring conflicts with regard to use and division of the small water source. After this approach
with the implementation of systematic use of water from the springshed conflicts among land users are greatly

reduced.

Cymen nu Moaxos CTUMyIMpoBaThk MONOAEXb/ Bysylilee NOKONeHVe 3eMienonb3oBaTeneil 3aHmumaTecs Y3I?
The springshed revival of Lholing encouraged few young people to stay back at home with their parents to work in the
farms, now that they are able to get some amount of irrigation water from the springsheds that are revived.

Cymen nu Moaxoz cnocobCcTBOBaThL YyULLEHMWIO MPOA0BO/ILCTBEHOM 6e30MacHOCT/ KayecTBa NUTaHMS?
The approach of springshed revival helped improve food security to some extent as the approach encouraged the land
users to establish kitchen gardens where irrigation was done from the spring water that were revived and created.

Cymen nu MoAXo4 yNyULNTb CAHUTAPHbIE YCN0BUS U OCTYN K BOZOCHAGXEHWN0?
It definitely improved sanitation as they used spring water for bathing and laundry purposes.

Cymen v Mogxosa npmBecCTnN K CO34aHNK HOBbIX pa6ou|/1x MecT/ K pacwmnpeHnto BO3MOXHOCTeN nonyvyeHus Aoxoza?

Yes a little through farming activities.

OcHOBHblE NMPUYNHBI, n06y>Kp,arou.|,V|e 3emsienonb3oBartenen

BHeApATb Y311
POCT NPOAYKTUBHOCTU
pOCT MPUGBLINN (AOXOAHOCTIN) U peHTabenbHOCTH
CHWXeHWe aerpajaumv semesnb
CHWXKeHMe pucKa KaTacTpoduryeckmx NOroAHbIX SBAEHNN
CHMXeHne 06bEéMa paboT
mMaTepuanbHoe CTUMynMpoBaHune/ cybcuamm
HOPMaTUBHO-NPaBOBOe perynvpoBaHue (LUTpadbl)/ KOHTPONb
npecTk, obLlecTBeHHoe AaBeHne/ CoNnaapHoOCTb
NPUYaCcTHOCTb K ABWXXEHWIO/ NpoeKTy/ rpynne/ ceTu
3KOJIOrMYeckast Co3HaTe/IbHOCTb
TpaAnLMN 1 BEPOBaHWA, HPAaBCTBEHHbIE LIeHHOCT!
nprobpeTeHmne 3HaHWM 1 onblTa B obaactu Y3
ynydlleHne 3CTeTUYeCcKor nprBiekaTeNnbHOCTU
CHVDKeHMe OCTPOTbI KOHPIMKTOB

JlonrocpoyHas ycToiiuMBOCTb MeponpuaTuiA B pamkax Nogxoaa
MoryT N 3emnenonb3oBaTeIN CaMOCTOSITENIbHO (6e3 BHelUHel
noAAep>XKy) NPoAoMKaTb MPUMEHEHME TOro, YTO 6bII0 peann3oBaHo B
pamkax Mogxopa?

HeT

Aa

HET yBepPeHHOCTU
Now that the springsheds are revived, the local land users with some
basic knowledge could do necessary maintenance and protection of
these vital area.

3AK/TFOUNTE/TbHBIE MO/TOXEHWSA 1 M3B/IEYEHHBIE YPOKW

CynbHbIe CTOPOHbI: MO MHEHUIO 3eMJ/ienosib3oBaTenel
e Provides a source of drinking water for wild animals.
e Provides drinking water source for the domestic animals
e Improved sanitation through constant supply of spring water.

CunbHbIE CTOPOHbLI: MO MHEHUIO COCTaBUTENSA TN
OTBETCTBEHHbIX CreLmanamncTos
e Increased source of irrigation water from different spring-shed.
e Balanced ecological management of water resources.
e Catchment area created as springshed could prevent splash and
rill erosions.

Wocat SLM Approaches

Cnabble CTOPOHbI/ HeAOCTaTKN/ PUCKN: MO MHEHUIO
3eM1enosib30BaTeNeBO3MOXKHbIE NYTU NPeoAoeHns
e Attracts wild animals to the nearby field which come to drink
water from the springsheds. Improved fencing of the fields

Cnabble CTOpOHbI/ HepocTaTkw/ PUCKX: N0 MHEHUIKO coCTaBuUTend
NN OTBETCTBEHHbIX CNeyaICTOBBO3MOXXHbIE NYyTU
npeogoneHus

e Artificial creating of some of springshed lead to loss of pasture
lands

e Risk of cattle/ children drowning in the bigger spring-sheds Fencing
around the springshed.
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