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Introduction

• Water resources  - scarce

• Management  - lacks capacity

• Water management - quantity 
but not quality?

• Lack of holistic view

• Limited observations

(CGWB 2015; WRI 2015;  TOI 2016; USGS)



Introduction – Groundwater

• Climate Change buffer

• Highest groundwater extractor 
(estimated 230 -245 km3 per year)

• Disconnect (rainfall/deep aquifers)

(World Bank 2013;  CGWB 2017; TOI 2018) 



Objectives – Ways forward

• Develop physically based holistic frameworks
– Mass balances

– Socio—economic drivers

– Anthropogenic stressors

• Holistic approach

• Big Data Analysis 
– higher Spatial and temporal resolution

• Satellite data augmenting observation data 



Remote Sensing Data Platforms

• Gravity Recovery And Climate Experiment (GRACE)

• Global Land Data Assimilation Systems  – GLDAS Archives

• Bhuvan GIS (RS/Observed data)

(NASA, BhuvaGIS)



Case Study 1 – Initial: Sensitization and Seeking Capacity

Comparing groundwater level trends between Observed and 
Remote Sensing 

Monthly Estimates

(Chinnasamy et al 2013; Chinnasamy et al 2017)

First ever 
monthly 

estimates of 
groundwater 

storage 
change 



Case Study 2: Identifying Physical and Anthropogenic Stressors

Impact of Groundwater liberalization in West Bengal 

(Chinnasamy and Agoramoothy 2015; Chinnasamy et al 2017) 

Increased groundwater recharge and use in winter       



Case Study 3: Identifying Long Term Trends and Storage

Long term rainfall and groundwater storage change in Rajasthan Potential of groundwater storage to store floods in Ganges

(Chinnasamy et al 2015; Chinnasamy et al 2017) 



Future work: Developing Framework

• Define problem/issue

• Big Data methods

• 3Cs-

Collect/Clean/Collaborate

• Research/dissemination

• Policy and Banks

• Dynamic and cyclic 

process

(IWMI, Ahmed et al 2017)



Conclusion

• Remote Sensing, Satellite and Big Data has high potential for water 

resources measurements, monitoring and modeling

• Opportunity for holistic management

• Better spatial and temporal resolution and products

• Opportunity for trans-boundary water management
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