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Plains (IGP) in Response to Climate Change and Neotectonics
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Abstract: The IGP is one of the largest fluvial plains of the world with a unique geomorphic setting in
between the Himalayas and the Indian craton. Soil-geomorphic studies of the IGP carried out over the last
several decades suggest five different geomorphic surfaces varying in age (<500 years to 13500 years) that
are marked by varying degrees of soil development. The geomorphic surfaces developed in response to
climate change and the prevailing neotectonic movements caused by the northward drift of the Indian Plate
during the Holocene time. Climate change and neotectonics had a profound effect on anthropogenic and
agriculture that first developed in southwest Asia and then dispersed towards the south and further east over
the Gangetic Plains. Extreme aridity set in ca 4000 years ago together with possible reactivation of surface
and subsurface structures in west of the present-day Yamuna River not only influenced drainage dispersal
and pedogenic development but also the loss of Harappan civilization. This article is an attempt to explain
the origin and dispersal of anthropogenic and agriculture over the IGP in response to climate change and
neotectonics based on pedogenesis over the entire IGP.
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The origin of the IGP is related to Himalayan
orogeny that was caused by the collision of the
Indian and Eurasian Plates ca 59 ±1 Ma (Hu
et al., 2016). The resulting foredeep basin in front
of the rising Himalaya is filled with ca 10 km
thick sediments in the north that thins out in the
south close to craton (Wadia, 1966; Sastri et al.,
1971; Rao, 1973; Raiverman et al., 1983; Parkash
and Kumar, 1991). The surface expression of the
IGP shows that it is monotonously flat with a
very low gradient of ~0.017% and elevation
changes from 300 m a.m.s.l. in Punjab to 1.5-9.0
m a.m.s.l in the delta of West Bengal. Soil-
geomorphic studies show that the entire IGP is
characterized by active sedimentation in
floodplains, piedmonts, and deltaic plains with

poorly developed soils in comparison to upland
interfluve regions with well-developed soils and
no active sedimentation (Srivastava et al., 2015;
2016).

The aerial extent of the IGP is ca 5.0 x 105

km2 which comprises one-third of cultivable land
and agriculture activities over this region
providing the major food security of our country.
There are several lines of evidence based on the
discovery of the ancient archaeological sites in
the IGP that indicate incipient to well-developed
agriculture practices over the last 10,000 years
(Kumar et al., 1996; Misra, 2001; Saxena et al.,
2006; Fuller, 2006). There is much evidence
based on archaeological sites that indicate ancient
cultivation and agriculture practices ca 10000
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