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CONCEPTUAL FRAMEWORK 1.1:- General Description of Glacier Glaciers are typically thought of as a mass of ice that
moves down a slope steadily. Out of ice crystals, water and rock debris, ice is the most vital component of the glacier.
Sugden and John (1976) classified glaciers into three groups based on their morphological characteristics which were
bounded by topography viz. glacier, ice caps and ice sheets. When the underlying topography is completely covered by
ice, ice sheet and ice cap develop and the glacier flow is unaffected by the geomorphology of the region. Valley glaciers,
cirque glaciers and ice fields, on the other hand, are glaciers whose movement is influenced by the structure of the
valley and driven by the topography of the region. As a result, valley glaciers dominate the Himalayas. Valley glaciers
may develop in an ice field or cirque built on the comparatively gradual slope of high mountainous terraces and glaciers
therefore flow from ice fields to valleys. Figure 1.1: Typical Diagram of Valley Glacier Source: Anil V. Kulkarni
(Unpublished PhD. Thesis, 1995) The temperature of the ice mass can also be used to categorize glaciers. This is due to
the fact that temperature has a significant impact on their morphological behaviours. This consideration splits glaciers
into two types: temperate and cold. Since, Himalayan glaciers are temperate in nature, only those would be discussed
here (Embleton and King, 1975).Temperate glaciers, on the other hand, are normally at the pressure melting point in their
thickness, except for the highest few metres, which can become briefly colder in winter.In addition to this, melting also
happens at the base of a temperate glacier due to the pressure melting point's reverse temperature gradient. Figure 1.1
depicts the usual outline of a valley glacier as well as other attributes such as the glacier boundary, equilibrium line, ice
divide line, active and inactive ice, moraines and moraine-dammed lakes. Present Distribution of Glaciers Glacial ice,
which includes glaciers, ice sheets and the ice fields of Greenland and Antarctica, occupies 10% of the Earth's land
mass. Glaciers cover approximately 16 million square kilometers (5.8 million square miles). Glaciers contain about 69%
of the world's fresh water. Glaciers occupied about 32% of the entire surface area at the peak of the last ice age which
started around the 14th century and lasted to the mid-19th century. It is estimated that, if all land ice melts, global sea
level will increase by around 70 metres (230 feet) (NSIDC, 2020). Outside of Antarctica (13.5 million square kilometers)
and Greenland (2 million square kilometers), the Himalaya has the world's largest glacier belt, covering 15% of the land
area (Ashish, et al., 2006) (Benn & Evans, 1998). 1.2:- Origin of the Research Problem The direct source of knowledge on
climate change is provided by the glaciers. (Nesje and Dahl, 2000). Mountain glaciers, in particular, are extremely
susceptible to temperature and precipitation variations. They vary their mass balances, which impact their sizes, in
response to minute variations in local climate (Oerlemans, 2005) and this can be used as a climate proxy. As a result,
paleo-climatic assumptions are frequently relied on the extent of ancient mountain glaciers are determined by the
location of their moraines (Refsnider et al., 2007). In the Himalayan Region, where the present glaciers are located,
glacier lakes of all sizes and shapes were extensively spread. The fast accumulation of melt water in most of the
moraine-dammed lakes in the basin has come from glacier retreat during the last decade. It has boosted their potential

energy and decreased the damming material’s shear strength (Bajracharya and Mool, 2009).The loose-moraine dam will
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