Thevalleysin the Middle Hills of the Himalayasareoneof the most
sensitiveareasto climate changein Asia Changesn temperature
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and precipitation could impact both the gquantity and timing of
spring andriver flows with subsequenimpactson the agricultural
livelihoods of many of the communitiesliving in the Mid-hills.
Although future precipitationpatternsand snowmelt in the Middle
Hills are poorly constrained,there is growing recognition that
groundwaterstorage within thesecatchmentsorms an important
componenbdf the Himalayanwaterbudget(Andermanretal., 2012
and Is vital for currentand future securewater supply However
despiteits currentandfuture iImportance groundwateresourcesire

poorly characterised This study examines the groundwater
resourcesin Madanpokharain western Nepal, within the Tinau
River catchmeniwithin Kali GandakiBasin) andinvestigateshow
groundwateexistsandhow resilientit is to climatechange

2. Objective

During 2013 and 2014 detailedfield investigationswere carriedout
In Madanpokharaby scientistsfrom the British Geological Survey,
ISET-Nepal andISET T Internationalwith the following objectives
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Figure 1. Madanpokhara catchment

shallow

Madanpokhara VDC, Palpa
Elevation: 5661240m

Tropical to subtropical climate
Population: 6,300

Agriculture: 80%

Water sources: Springs and

tubewells

1. Introduction 3. Study Catchment 5. Results

The study was undertakenMadanpokhar&DC within Palpa The study indicated a high and growing reliance on groundwater
District, Western Nepal.

within the catchment Springflows wereusedoriginally for drinking
waterandsmall scaleirrigation. However,groundwatein the valley

floor iIs now increasinglyabstractedhrough(> 40) smallhanddrilled
boreholedor irrigation. The samplingindicatesthat groundwater

discharging through the springs has a
meanresidencdime of approx10yrs and
thereis considerableseasonalvariation
Groundwaterabstractedrom boreholes
In the valley becomesncreasinglyolder
(>40yrs) with distancefrom the hillslope
and Is much more resilientto climate
variability. However, water abstracted
from boreholesanhavequality iIssues

Figure 2. Study transect

Figure 3.

Geological

transect Figure 5. Piper plot of
(Source: major-ion groundwater
Hagen, 1998) chemistry

4. Methods and Techniques

The studymadeattemptsto useboth high scienceandcitizen basedscienceo

collectevidence Answersweresoughto following guestions

To characterizeatchmentvatersuppliesandwaterusage Community Discussions Field Surveys

To assessiydrogeologyof the catchmentwvithin the wider hydro- l. What are the main livelihoods? Groundwater chemistry Figure 6.
geologicalsetting Il. What are the main sources of waterb. Stable isotopes Srfg%?gt\;\;aig,uﬂon
To collect reliable set groundwater chemistry samples and IIl. What is the water used for? Il. CFC and Sk(residence times) from springs in
groundwaterresidencetimes for catchmentin the Himalayan IV. Are there water shortages? V.Noble gases (recharge temp) Iﬁgms,?m the
foothills. V. Are there water quality problems? V. Spring flow and temperature floodplain.

To improveunderstandin@f resilienceof groundwatemwithin the
catchment and coupling between groundwater and modern
streamflow andor snowmelt
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6. Conclusion

‘{\Spr'ings = _ _ . : . :
|.  Madanpokharais reliant on springs for drinking water but Is

= Increasinglyusingshallowgroundwateto supportirrigation.

= o

3 Il. Thedevelopmenof groundwateresourcesasresultedn athriving
agricultural co-operative, increasingly secure livelihoods, inward
migrationanda growing population

I1l.  Shallow tubewellsexploit a more resilient water resourcethan the
springs,but arepotentiallyvulnerableto overexploitationasa result
of economiogrowthandinexpensiveaccesshroughhanddrilling.

V. Systematiclong term monitoring of the groundwatersystem, as
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Indo-Gangetic basin Groundwater Resilienip://www.bgs.ac.uk/research/groundwater/international/
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