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11.1 Introduction
The Indian Summer Monsoon (ISM) rainfall contributes about 80% of the annual rainfall of South
Asia. A change in the timing and amount of rainfall consequently impact the society, water security,
and economy of the region (Gadgil and Gadgil, 2006; Asoka et al., 2017; Mishra et al., 2020). The ISM
is known as a large-scale atmospheric pattern controlled by its variability on a spatial and temporal
scale (Goswami, 2012; Sinha et al., 2018). This ISM system exists through two main branches,
namely the Bay of Bengal branch and the Arabian Sea branch. The former has been considered as
isotopically depleted, whereas the latter is observed as isotopically enriched branch in the ISM system
(Sinha et al., 2015). Within the ISM system the origins of the relative contribution of source water from
the Bay of Bengal and the Arabian Sea to the Himalaya is variable from west to east (Medina et al.,
2010). The sparse spatio-temporal coverage of instrumental observations has limited our understanding
of such monsoon variability patterns. The future trends of monsoon variability can be interpreted
through conclusive evidences from longer past records.

Annually formed tree-rings are a suitable proxy archive for past hydroclimate variability due to its
relative abundance and precise dating (Fritts, 1976). Trees from the Himalaya have been used to recon-
struct past climatic conditions beyond existing meteorological records in the region (Cook et al., 2003;
Bhattacharyya and Shah, 2009; Shah et al., 2014; Pandey et al., 2016; Gaire et al., 2017, 2019, 2020;
Shah et al., 2017, 2019). The Monsoon Asia Drought Atlas (MADA) developed by Cook et al. (2010),
based on seasonally resolved gridded spatial reconstruction of Asian monsoon droughts and pluvials
during the last Millennium was based on a network of tree-ring width records in Asia. The Palmer
Drought Severity Index (PDSI) for the summer season (June–August) was reconstructed spatially using
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