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The research problem 
Define the problem   

 

Floods are one of the most significant disasters globally, causing immense societal impact including 

loss of lives and property, and damage to the environment. With a greater water-holding capacity of the 

atmosphere in a warmer world, heavy precipitation and floods are like to intensify with climate change. 

Attribution studies help understand the role of climate change in altering the mechanisms, likelihood 

and impact of floods. Two approaches are globally used for such attribution: i) the method based on the 

fraction of attributable risk, and ii) the storyline approach. This study wishes to explore these methods 

and incorporate new techniques for understanding floods in India and Australia, with an aim to offer 

attribution of not just hazard but also vulnerability and impact of floods to climate change.  

 

 

Project aims 
Define the aims of the project 

 

The specific aims of the project are as follows: 

1) To understand the mechanisms and impacts of flooding events in India and Australia. 

2) To attribute hazard, vulnerability and risk of floods to climate change. 

3) To develop attribution-related tools for use by forecast services.  

 

 

What is expected of the student when at IITB and when at Monash? 
Highlight how the project will gain from the students stay at IITB and at Monash 

 

During the first two years at IITB, the student is expected to go through relevant coursework, seminar 

and research work related to this project. (S)he is expected to understand the problem, carry out 

thorough scientific literature review, collect data on the Indian case study, conduct analysis and 

computer simulations, and write scientific articles and reports. Here, (s)he is expected to hone her/his 

skills related to handling hydroclimatic or impact datasets and programming in R, Matlab or Python or 

other packages for the necessary analysis. (S)he is also expected to run hydrological and/or hydraulic 

models and develop codes for data processing and statistical analysis.  

 At Monash, the candidate is expected to continue these activities but with a focus on collection and 

analysis of data and model simulations for the Australian case study. (S)he is expected to work in 

collaboration with the Bureau of Meteorology, too, depending on the status and necessity of the work. 

The final year at IIT Bombay is meant for the student to complete all analysis and write up thesis, and 

also attend conferences and scientific gatherings.  

 

 

Expected outcomes 
Highlight the expected outcomes of the project 

Three to four high-impact international journal papers are expected as outcome of this project. An 

improved understanding of changes in flooding attributable to climate change would be a substantial 

contribution to science, and would likely contribute to assessments by the Intergovernmental Panel on 

Climate Change (IPCC).   

 

Based on the progress of the student, the design of an expert system for an end-to-end attribution of 

impacts of flooding, with a focus on resilient infrastructure also has the potential for a patent. It is 

envisaged that this study will improve understanding of the sensitivity of attribution conclusions to the 

choice of region, variable and spatial/temporal scale, and quantification of uncertainty. 

 

 

How will the project address the Goals of the above Themes? 
Describe how the project will address the goals of one or more of the 6 Themes listed above. 

 



Resilience to disasters such as flooding are important for sustainable societies, particularly under 

climate change. Further, critical infrastructure such as roads, bridges and dams are closely linked with 

flooding and engineering design and maintenance must account for climate change-induced 

intensification of risk of flooding. This is important for both India and Australia since the two countries 

have been witnessing significant flooding event in the recent years. Thus, the proposed study suits the 

IITB-Monash Research Academy’s goals related to both the themes of ‘Sustainable Societies’ and 

‘Infrastructure’. 

 

 

Potential RPCs from IITB and Monash 
Provide names of the potential research progress committee members (RPCs) and describe why they are most 

suited for the proposed project 

 

Potential RPC members from IIT Bombay: 

 

Prof. Riddhi Singh (Civil Engineering) 

Prof. Angshuman Modal (IDP in Climate Studies). 

 

Potential RPC members from Monash University:  

A/Prof. Shayne McGregor (Earth, Atmosphere and Environment) 

Dr Tim Petersen (Civil Engineering)  

 

 

Capabilities and Degrees Required 
List the ideal set of capabilities that a student should have for this project. Feel free to be as specific or as general as you like. 

These capabilities will be input into the online application form and students who opt for this project will be required to show that 

they can demonstrate these capabilities. 

 

The candidate should have an exceptional academic background and a strong interest in research. 

Candidates with BTech/MSc./MTech degrees related to the fields of Civil Engineering and/or Hydrology, 

or Environmental Science and/or Engineering, or Atmospheric Science, or Earth Science, or Applied 

Mathematical/Physical Sciences are encouraged to apply. A background in hydrometeorological 

processes, programming and statistics is necessary. Any prior experience using climate and/or land-

surface/hydrologic models or handling large hydroclimatic datasets will be considered an advantage.  

 

Candidates are strongly encouraged to write to supervisors during the application process, before 

attending the interviews.  

 

 

 

Necessary Courses    
Name three tentative courses relevant to the project that the student should complete during his/her coursework at IITB (the 

student will require to secure 8 point in these courses) 

 
CE 764 Hydroinformatics 

CE 605 Applied Statistics 

CE 608 Ecohydroclimatology 

US 606 Urban Environmental Infrastructure 

CM 803 Introduction to Climate Change 

CM 801 Introduction to Risk Analysis 

 

 

Potential Collaborators 
Please visit the IITB website www.iitb.ac.in OR Monash Website  www.monash.edu  to highlight some potential collaborators that 

would be best suited for the area of research you are intending to float.  

 

IITB: Prof. Riddhi Singh, Prof. Subimal Ghosh, Prof. Subhankar Karmakar. 

Monash: Dr Tim Petersen, Dr Ailie Gallant, Prof Andrew Mackintosh, Prof Liz Ritchie. 

http://www.iitb.ac.in/
http://www.monash.edu/


 

Select up to (4) keywords from the Academy’s approved keyword list (available at 

http://www.iitbmonash.org/becoming-a-research-supervisor/) relating to this project to make it easier 

for the students to apply.  

 

Sustainable societies, Infrastructure Engineering.  

 

 


