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The Indus Basin supports the world’s largest system of irrigated agriculture and supports over
300 million people in India and Pakistan. Groundwater is critical for food production and
drinking water across the Indus Basin. Despite abundant groundwater resources, rising salinity
over several decades has affected roughly half of all irrigated land, and severely decreased
productivity. Understanding the sources and accumulation of salt within the Indus Basin is
crucial for sustainable management of water resources for the future. However, while previous
studies have focused on isolated areas, the spatio-temporal variability of accumulation rates
across the full extent of the basin is unknown. Early estimates suggested that there may be
several tens of million tons travelling through the system annually from surface water sources,
and up to 50 Gigatons of salt within the top 100 m of the aquifer. This study embarks on the
first basin wide assessment of the salt balance for the Indus, combining over 25,000
groundwater salinity measurements across Pakistan and India with surface water flow in the
Indus and its tributaries to quantify basin inputs and outputs of salt and updated groundwater
salt storage within the top 100m. Early results indicate it could take c.1000 years of inflow of
salt from rivers to accumulate the volume, longer if deeper (>100 m) groundwater was
considered. Tritium and other residence time indicators show relatively young water (<50 years
old) in top 50 m, suggesting that there could be a decoupling of the salt and water cycles
across the Indus Basin. However, more work is needed to constrain the salt stores and fluxes
and improve estimates of accumulation rates within the basin.
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