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The Department of Earth and Climate Science at Indian 

Institute of Science Education and Research (IISER), Pune, 

aims to promote education and scientific discovery about the 

Earth as a complex dynamic system. Our research focuses on 

understanding the natural processes that shape the Earth at 

various spatial and temporal scales. We are especially 

interested in understanding the interaction between the solid 

Earth, water, atmosphere, and life through time using modern 

analytical and computational approaches.  

The Department of Earth and Climate Science at IISER Pune 

began its journey in 2014 from a small room in the IISER 

guesthouse with two faculty members, Prof. S.S. Rai and  

Prof. B.N. Goswami. In the last eight years, the department 

has grown substantially. Presently, we have ten regular faculty 

members, two emeritus professors, two Postdoctoral fellows, 

more than twenty graduate students, three non-teaching staff 

members, and more than 13000 sq ft of space stretched over 

two buildings. 

Our department is committed to practising and propagating 

the modern view of Earth and Climate Science as a 

multidisciplinary quantitative science. Our faculty members 

and Ph.D. students come from diverse academic backgrounds, 

including backgrounds in physics. Unlike many of our peers 

in other branches of science, research is invariably a 

combination of fieldwork, laboratory experiments, and 

computer simulation for most of us. Many among us are 

essentially solving various problems in classical physics 

problems related to relevant earth-system components. Our 

research related to river water, glaciers, earthquakes, climate 

and weather phenomena, and ecosystem is driven by curiosity 

and societal needs. A recurring theme of the research at ECS 

is the change and variability of climate over subseasonal to 

multi-million-year time scales, their effects on various earth-

system components, and their interactions. 

Teaching programme 

The department offers both major and minor (tracks/options) 

degrees in Earth and climate science through the five-year BS-

MS programme. We designed the curriculum (major) to 

provide a broad foundation in physical sciences relevant to 

Earth and Climate Science through lectures, laboratory 

training, and field trips. The final year of the program is 

devoted entirely to research and contributes to the MS thesis. 

The BS-MS students also can join the International Master in 

Solid Earth Science (IMSES) at the Institute de Physique du 

Globe de Paris (IPGP). We started a two-year MSc (Geology) 

programme in 2022. We take students from diverse academic 

backgrounds, including Physics, Mathematics, Engineering, 

and Geology, for our Ph.D programme. For the mandatory 

coursework requirement of the Ph.D. programme, we provide 

modular courses designed to cover fundamental aspects of 

Earth and climate science that the students did not learn in 

their previous academic training. In addition to that, we also 

conduct a weekly seminar series where the students listen to 

external speakers and present their work regularly. 

Research themes  

The research focus of the department is to understand the 

natural processes that shape the Earth at a range of spatial and 
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temporal scales. Research questions span over the interacting 

spheres that make up the earth system, from the deep-earth 

processes to atmospheric dynamics. The following are the 

main research domains that are represented by the department. 

Earth Structure and its Evolution 

The researchers in this group aim to understand the structure 

of the Earth and the processes operating at the shallow 

subsurface and deep crustal level using geophysical imaging, 

earthquake seismology, and geodynamic modelling.  

Surface Processes 

The focus of this group is to understand the processes at or 

near the Earth's surface, involved in the chemical alteration of 

rocks/sediments and physical changes in the landforms. The 

research is supported by trace-element & stable isotope 

geochemistry, field mapping, space-based imaging, and 

numerical modelling.  

Paleoenvironment and Paleoclimatic Evolution 

The focus of this group is to reconstruct the past environment, 

develop an understanding of how the climate has evolved in 

the past, and evaluate its effect on the biosphere. The 

methodologies include outcrop studies, geochemical analyses, 

seismic data analysis, paleontological investigation of fossils 

and living organisms, paleoclimate reconstructions, and 

modelling.  

Climate Dynamics 

The researchers in this group aim to develop an understanding 

of the dynamics of climate phenomena ranging from clouds to 

monsoon systems and their interaction with glaciers and 

rivers. The methodologies include field experiments over 

Himalayan glaciers, climate data analysis, and numerical 

modelling. 

Present status 

The faculty members of ECS are distinguished researchers, 

recognized nationally and internationally for their research 

activities and contributions in frontier areas of Earth and 

climate science. The faculty members include recipients of 

several recognitions, including the INSA Young Scientist 

Award (Gyana R. Tripathy), the Shanti Swarup Bhatnagar 

prize (S.S. Rai), fellows of national and international scientific 

societies and academies. More than 100 peer-reviewed articles 

have been published from the various research groups in peer-

reviewed scientific journals, including high-impact journals 

like  Nature   (Ecology  and  Evolution),   Earth   and   Planetary

Science Letters, Geophysical Research Letters, and Scientific 

reports. The faculty members routinely give plenary/invited 

talks at national and international conferences based on their 

research work and serve on the editorial board of reputed 

journals. Many of us actively participate in outreach activities 

organized by IISER Pune and other organizations. 

The research is primarily supported by extramural funding 

received from various national funding agencies, including 

DST, SERB, and MoES. In 2019, the department received 

FIST grant for the infrastructural development. Extramural 

funding, along with support from IISER Pune enabled the 

establishment of several high-end research facilities which 

include facilities for isotopic and geochemical analyses 

(Isotope ratio Mass spectrometer, X-ray Fluorescence, Q-ICP 

MS, Ion Chromatograph, CHNS/O Analyzer), Geophysical 

survey (broadband seismograph, engineering seismograph, 

DC resistivity meter), and computation (clusters).  

Our Ph.D. alumni are successful in securing Post-doctoral 

fellowships in India and abroad. The majority of the BS-MS 

students who graduated with a focus on Earth and Climate 

Science successfully secured Ph.D. positions in national and 

international institutes. Others pursued different career paths, 

including science communication. 

Our department is still young. In this growing phase, we are 

actively strengthening our infrastructure by building 

operational laboratories, procuring instruments, and 

developing the core research groups with the recruitment of 

faculty members and research scholars. We are initiating 

newer research programmes and forging national and 

international collaboration to address large-scale questions of 

global importance. We are also trying to inculcate the culture 

of scientific interaction through the departmental seminar 

series, where talks are presented by reputed scientists 

alongside the budding research scholars. We try to integrate 

research and education in synchrony with the motto of IISER 

by involving undergraduates and Ph.D. students. Over the next 

phase of our development, we are confident that we will 

emerge as an important site for the newest interdisciplinary 

research in Earth and climate science – a goal we are getting 

closer to every day. 
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