
 

Artificial glaciers in response to climate
change?
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Artificial glacier at 4,450 metres above sea level, located above the village Igoo
in the high-altitude desert of Ladakh in Northern India (2014). Credit: Marcus
Nüsser

Receding glaciers and dwindling snowfalls pose a threat to meltwater-
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dependent agriculture in large parts of the high mountain regions of
South Asia. A research team led by Prof. Dr. Marcus Nüsser of
Heidelberg University's South Asia Institute conducted a long-term study
to determine how creating ice reservoirs, commonly called artificial
glaciers, might help counteract seasonal water scarcity. The researchers
assess the different types of ice reservoirs and their socioeconomic
impact in an attempt to identify whether artificial glaciers are an
effective adaptation to climate change. Members from the Heidelberg
Center for the Environment also contributed to the study.

Over the past thirty years, funding has been provided to build various
types of ice reservoirs in the high-altitude desert of Ladakh in Northern
India. These artificial glaciers are fed by meltwater runoff between
November and March and stored as ice at locations with the suitable
topography and microclimate. The glaciers, structured as cascading walls
or stupas, supply water for agriculture in the dry early months of spring
in this region, which is completely dependent on snow and glacier
meltwater.

In their recently published study, Marcus Nüsser's team provide an
inventory and typology of the artificial glaciers in Ladakh. Their analysis
of satellite images and field measurements point to a storage volume of
between 1,010 and 3,220 cubic metres of water. "In the best case, the
fields could be fully irrigated up to three times over the course of several
days," states Prof. Nüsser. "The storage volume is not reliable, however,
because it depends on climatic conditions in the region, which vary from
one year to the next."

The researchers were able to extrapolate the values obtained to the entire
storage volume in the Ladakh region and demonstrate that the different
types of ice reservoirs are not equally efficient. Reservoirs made up of
multiple sequential cascading basins are most effective. "In addition to
climatic conditions, the ratio of subsidies to effectiveness is also decisive
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for the evaluation," explains Prof. Nüsser. Based on interviews with local
smallholders, the artificial glaciers are also considered beneficial
because they reduce the risk of crop failure and increase the possibility
of growing cash crops. According to the researchers, the artificial
glaciers can therefore "be understood as a site-specific adaptation
strategy to environmental conditions in the high-altitude desert of
Northern India."

Beyond their local application, the ice reservoirs were also framed in the
past as a general response to the negative effects of climate change,
especially receding glaciers. Based on the findings by the Heidelberg
researchers, however, the usefulness of this strategy remains
questionable. Climatic variability and natural hazards – especially floods,
landslides and avalanches – along with incomplete integration into the
local socioeconomic setting significantly limit the efficacy of artificial
glaciers. "Moreover, the term 'artificial glacier' is misleading, because
these ice reservoirs can in no way replace natural glaciers," states Prof.
Nüsser.

  More information: Marcus Nüsser et al. Socio-hydrology of "artificial
glaciers" in Ladakh, India: assessing adaptive strategies in a changing
cryosphere, Regional Environmental Change (2018). DOI:
10.1007/s10113-018-1372-0
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