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in Quaternary Geology.
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5. Principal investigator and leader for central and western Himalayan field expeditions under
the DST Young Scientist project.

Research Domain and summary of few selected works

[ am trained in the Quaternary geology with emphasis on understanding the long-term (multi-
millennial) and short-term (centennial) scale impact of climate change on the earth surface
processes and landform evolution with emphasis on glacial and para-glacial environments. My
research domain can be grouped under the following broad categories (i) causes and consequences
of climate change in Himalaya with emphasis on Late Quaternary glaciation (ii) reconstructing high
resolution climate variability from relict and active lakes employing biotic and abiotic proxies (iii)
the impact of recent glacier recession on para-glacial sediment dynamics particularly the impact
on Glacial lakes, and (iv) the dynamics of Himalayan cryosphere in a changing environment with
emphasis on glacial-glacial lake interactions and glacial lake outburst vulnerabilities.

A brief summary of my few selected projects

Quaternary glaciations: The Quaternary period is known for frequent climatically driven
expansion and contraction of ice sheets and glaciers. In the Himalayan context, the relative role of
the Indian Summer Monsoon (ISM) and the mid-latitude westerlies in driving the glaciation during
the Quaternary period is still up for debate. Most studies published so far suggested that on multi-
millennial time scales, Himalayan glaciers responded to the enhanced ISM and were asynchronous
with that of the northern latitude glaciation.

However, based on detailed field mapping, supported by robust optical dating of the glacier
deposits covering the monsoon dominated central Himalaya and eastern Himalaya our results
demonstrated that contrary to the earlier studies, the Himalayan glaciers indeed advanced during
the global Last Glacial Maximum (LGM). This would imply that the mid-latitude westerlies which
became stronger during the LGM could penetrate as far as the eastern Himalaya and resulted in
glacier expansion. The study has implication as it conclusively demonstrates a coupling between
the northern latitude cooling events indicating that during the weakened ISM, moisture was



transmitted to the Himalayan glaciers through the enhanced westerlies which assisted in the
expansion of the glaciers in the Himalaya at multi-millennial time scales.

Compared to this, during the Holocene, a period known for frequent (short-term) fluctuations,
glaciation seems to be driven by a precarious combination of temperature and precipitation
changes. The early Holocene glacier advance (climatic optimum) in the Himalaya and Tibetan
plateau is attributed to both an increase in monsoon precipitation and lower temperature. We
observed that the Holocene glacier advance in the Central Himalaya was driven predominantly by
the lowered temperature. The lowering of the Holocene temperature during periods of enhanced
and moderate ISM was caused by a combination of the ice-albedo feedback mechanism,
precipitation induced increase in the cloudiness and evaporating cooling. Furthermore, we have
also been able to provide the chronology for the oldest and most extensive glacier advance in the
Central Himalaya which predates the LGM. This implies that the glaciers in the monsoon
dominated Himalaya are sensitive to the ISM variability at millennial time scales.

Relict/active lakes and Holocene climate variability: Abrupt shifts in the ISM on decadal to
centennial scales might severely affect Indian socio-economy as observed in the recent past and
is associated with the rise and fall of ancient human civilizations. Furthermore, the abrupt or
extreme ISM events (rainfall) are associated with catastrophic floods in the Himalayan region.
Despite the importance of abrupt ISM phases, quantitative palaeo-ISM reconstructions from the
Himalayan region are lacking. Towards this, to quantify the past ISM variability, high resolution
013C, total organic carbon (TOC), sediment texture and environmental magnetic data of a glacial
outwash sedimentary profile from the Sikkim Himalaya has been studied. Our results show a
variable ISM intensity since 13 ka suggesting that the changes in ISM were coupled to southward
shifting in mean position of the Intertropical Convergence Zone (ITCZ) and variations in East Asian
monsoon (EAM). Similarly, the reconstruction of past hydroclimatic conditions in the Zanskar
region revealed a progressive increase in the moisture availability since the mid-Holocene which
is punctuated by some abrupt centennial scale climate events.

Glacial-glacial lake interactions and glacial lake outburst floods (GLOFs): Taking advantage of
my expertise in high mountain glacial geology, geomorphology, and palaeoclimatic
reconstructions, I have radically expanded my research portfolio to glacier-glacial lake
interactions, glacial lake outburst flood (GLOF) modeling. One of our recent research projects on
glacier-glacial lake interactions and glacial lake development in the central Himalayas has revealed
an accelerated rate of glacier melting and glacial lake expansion. Our research involves the
mapping and monitoring of the pro- and peri-glacial lakes, to understand the glacier-glacial lake
interactions, influence of glacial lakes in modulating glacier environment and, the simulation on
GLOF scenario in the downstream areas. This is very critical, because catastrophic hyper-
concentrated flow during the GLOFs and has far-reaching consequences on life, property and
infrastructure. Considering that the central Himalayan glaciers are retreating fast and are



associated with the development and expansion of more glacial lakes, some of which have been
expanding at an alarming rate, make the area more vulnerable to future GLOFs.

Elevation dependent warming (EDW) in Himalaya: During our research on the glacier-glacial
lake changes in the central Himalaya, we have observed that the development/formation of glacier
lakes is higher in the higher elevation areas (5000-600 m asl). To understand the accelerated
evolution/expansion of glacier lakes at higher elevation is intriguing. Therefore to understand the
drivers of these changes, we have recently started working on the reported elevation dependent
warming in the central Himalaya and the feedback mechanism/loops between warming and
various cryospheric components such as snow cover variability, surface albedo, surface
temperature variability and glacier-glacial lake sensitivities/changes. The decrease in snow and
ice and increase in lake water bodies, particularly above 5000 m asl have significant influence on
change in the surface albedo and energy balance. Our emphasis is to highlight the higher elevation
temperature variability as one of the major factors in not only the lake development but also in the
increasing occurrences of mass movements (ice, snow, rock avalanches) and bringing this into
notice of policy makers and stakeholders.

Understanding the people’s perception of climate change in the Himalayas: Understanding the
perception of any native community is crucial as it lays the foundation for environmentalists and
governments to frame effective climate change mitigation and adaptation policies by including the
native community as stakeholders. Furthermore, society's involvement in curbing climate change
is crucial since regulations to reduce greenhouse gas emissions are unlikely to be implemented
until people accept their responsibilities and understand how human activity contributes to global
warming. Thus, perception studies effectively link the public and policymakers, increasing the
likelihood that people will adapt their behavior and accept policy actions. Moreover, perception
studies aid in filling up the gaps and estimating the temperature and precipitation of topographically
heterogeneous and inaccessible areas, such as the Himalayan region, where the meteorological data is
either coarse or scarce. Our perception studies from Ladakh and Sikkim have shown overwhelming
responses of people’s awareness Of climate change concepts as well as their willingness to actively
participate in climate-conscious and environment-friendly measures.

Presently,  hold a scientist ‘E’ position (i.e. senior scientist position with leadership responsibility
for research projects and supervision of PhD students) at the Birbal Sahni Institute of
Palaeosciences, Lucknow, India. Besides this, | am also having an honorary associate professorship
at the AcSIR - Academy of Scientific & Innovative Research, New Delhi and teaching the PhD
students. At BSIP I am associated with the Quaternary Research Group which focuses on the
palaeoclimatic reconstructions using multiproxy studies. Being a geologist by training and having
more than 12 years of field experience in the Indian Himalaya, I have been able to work in almost
all the sectors (from northwestern to eastern) Himalaya.



Besides trained as Quaternary geomorphologists with emphasis on quaternary climate variability
and its impact on landform evolution, [ am trained in Optical Dating technique at Physical Research
Laboratory during my post doctorate fellowship and currently running a full-fledged OSL
laboratory at BSIP.

Until now my research focus was on reconstructing high mountain paleoenvironments and glacial
dynamics on multiple timescales. With the new facilities and opportunity, I will (i) complement the
institute in both research and teaching with my expertise in high mountain glacial geology,
geomorphology, and quantitative ISM reconstruction, and at the same time, (ii) will radically
expand my research portfolio by other research components of the high Himalayan environments
including the contemporary changes in the cryosphere. My research will focus on looking in detail
into glacier-climate sensitivities and interactions and changes in ISM intensities on centennial-
millennial timescales that have been sparsely attempted for the Himalayas. I will strive to merge
quantitative paleoclimatology and past glacial dynamics and try to further enhance our
understanding of the contemporary cryospheric change with special emphasis on the glacier-
glacial lake changes and Simulation and risk assessment of a possible glacial lake outburst flood
(GLOF) in the high Himalaya, which has implications for the high mountain communities.

Ph.D. Thesis supervisor:

1. Mrs. Jyotsna Dubey; Title "Chronology of glaciation, palaeoclimatic reconstruction and their
climatic implications in the Thangu valley, Sikkim Himalaya, India" (BHU - Awarded - 2022).

2. Ms. Prachita Arora; Title “Timing, extent, and sensitivity of the glaciers to the Late Quaternary
climate variability in the Higher Sikkim Himalaya” (AcSIR - ongoing - Reg. 2020).

3. Ms. Mitra Rajak; Title “Glacial-glacial lake interactions during the last four decades in the
Central Himalaya using multi-sensor, multi-satellite data” (AcSIR - ongoing - Reg. 2023).

4. Mr. Shubhajit Ghosh; Title “Spatiotemporal distribution of forest fires and their impact on the central
Himalayan cryosphere” (AcSIR - ongoing - Reg. 2024).

5. Mr. Nishant Minz; Title “Transitional Himalayan glaciers: characteristics, mechanism and
implications of paradigm shift” (KSKV Kutchh University-ongoing-Reg. 2025).

6. Mr. Benjamin Sam; Title “Understanding Community Perceptions of Natural Hazards and
Climate Change for Evidence-Based Policy Making in the Bhagirathi Valley, Central
Himalaya”(KSKV Kutchh University-ongoing-Reg. 2025).
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Ms. Shradha Murkute, KSKV Kachchh University, Bhuj-Kachchh (Gujarat) - 2016
Ms. Priyanka Patel, CAS in Geology, Lucknow University (Lucknow) - 2016

Ms. Akanksha Gupta, CAS in Geology, Lucknow University (Lucknow) - 2016

Mr. Vishal Kumar Ojha, HNB Gharwal University (Uttarakhand) - 2018

Ms. Aparna Agarwal, CAS in Geology, Lucknow University (Lucknow) - 2019

Mr. Vishal Kumar Ojha, HNB Gharwal University (Uttarakhand) - 2019
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Ms. Samia Khan, BBA University (Lucknow) - 2021

Ms. Garima Pal, BBA University (Lucknow) - 2021

Ms. Sweta Saina, CAS in Geology, Lucknow University (Lucknow) - 2021

Ms. Yashu Singh, CAS in Geology, Lucknow University (Lucknow) - 2021

Mr. Hritik Tripathi, ONGC Centre of Adv. Std., Lucknow Uni. (Lucknow) - 2022
Ms. Shivani Srivastava, ONGC Centre of Adv. Std., Lucknow Uni. (Lucknow) - 2022
Mr. Anubhav, CAS in Geology, Lucknow University (Lucknow) - 2022

Mr. Varun Raj, CAS in Geology, Lucknow University (Lucknow) - 2022

Mr. Aanis Rashid, Dept. of Geography, Amar Singh College, Srinagar (J&K) - 2023
Mr. Jahangir Ahmad Bhat, Dept. of Geography, Amar Singh College, Srinagar (J&K) - 2023
Mr. Amit Mishra, Central Uni. of South Bihar, Gaya, Bihar - 2024

Significant Research Projects executed

1.

Department of Science and Technology Young Scientist research project (Fast track)

Role: Principal Investigator " Title: Chronology and climatic implications of Late Quaternary
glaciations in the upper Dhauliganga and Alaknanda valleys, Central Himalaya, India"

Department of Science and technology research project (Himalayan Glaciology)

Role: Principal Investigator " Title: Glacial chronology, Palaeoclimatic reconstruction and their
climatic implications in the Thangu Valley, Sikkim Himalaya, India with special emphasis on
luminescence characteristics of feldspar and quartz".

INDO-UK Collaboration Program; MoES-UKRI project (APP-18128) - 2024
Role: Principal Investigator (Indian partner) “An interdisciplinary analytical framework for high-
mountain landslides and cascading hazards: implications for communities and infrastructure.”

Representation in committees/Board:

1.
2.
3.

Member of RGIK Rock Glacier Inventory (RoGI) Working Group.
Member of Bureau of Indian Standards, Panel on GLOFs, Bathymetry
Member of International Permafrost Association: India.
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