I”’e‘mmmz INTERNATIONAL MOUNTAIN CONFERENCE #IMC22
JMVW

Infernational Mountain Conference

First Author

SEPTEMBER 11 - 15 2022

>> SYNTHESIZE MOUNTAINS OF KNOWLEDGE <<

Submitted Abstract ID IMC22-FSAbstr- 134

First Name Suryanarayanan (1,2)
Last Name Balasubramanian
Submitting Author
First Name Suryanarayanan
Last Name Balasubramanian
Correspondence suryanarayanan.balasubramanian@unifr.ch
Co-Authors Hoelzle, Martin (1); Lehning, Michael (3); Bolibar, Jordi (4); Wangchuk,

>> E-Mails will be not listed

Sonam (2); Oerlemans, Johannes (4); Keller, Felix (5,6)

Organisations 1: University of Fribourg, Switzerland
2: Himalayan Institute of Alternatives Ladakh, Leh, India
3: WSL Institute for Snow and Avalanche Research, Davos, Switzerland
4: Institute for Marine and Atmospheric Research, Utrecht University,
Utrecht, The Netherlands
5: Academia Engiadina, Samedan, Switzerland
6: ETH, Zirich, Switzerland
Country Switzerland
Region Western Europe
Title The Surprising Weather Conditions Favoring Artificial Ice Reservoirs
(Icestupas).
Keywords Icestupa, Water Storage, Climate Change Adaptation, Geoengineering
Type List Of Focus Session

Focus Session ID

46

Research Area Mountain Regions
Innrain 52f

6020 Innsbruck

Austria

WWW.IMC2022.INFO imc2022@uibk.ac.at
+43 512 507 54442

1of2



'”’C INTERNATIONAL MOUNTAIN CONFERENCE #IMC22
PN~ SEPTEMBER 11 - 15 2022

Infernational Mountain Conference

MOUNTAINS OF KNOWLEDGE <<

Abstract Since 2014, mountain communities in Ladakh, India have been
constructing dozens of Artificial Ice Reservoirs (AIRs) by spraying water
through fountain systems every winter. The meltwater from these
structures is crucial to meet irrigation water demands during spring.
However, there is a large variability associated with this water supply
due to the local weather influences at the chosen location. This study
compared the ice volume evolution of an AIR built in Ladakh, India with
two others built in Guttannen, Switzerland using a surface energy
balance model. Model input consisted of meteorological data in
conjunction with fountain discharge rate (mass input of an AIR). Model
calibration and validation were completed using ice volume and surface
area measurements taken from several drone surveys. The model was
successful in estimating the observed ice volume evolution with a root
mean square error within 18 % of the maximum ice volume for all the
AIRs. The location in Ladakh had a maximum ice volume four times larger
compared to the Guttannen site. However, the corresponding water
losses for all the AIRs were more than three-quarters of the total
fountain discharge due to high fountain wastewater. Drier and colder
locations in relatively cloud-free regions are expected to produce
long-lasting AIRs with higher maximum ice volumes. This is a promising
result for dry mountain regions, where AIR technology could provide a
relatively affordable and sustainable strategy to mitigate climate change
induced water stress.
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