
Strength
Our project tackles a major health and
environmental issue in a very important
region (Indo-Pacific), especially in India.
We can forecast future pollution and its
health impacts, which helps policymakers to
make a real difference.
Our project brings Unique Data Combination.

Weakness
Getting all the different kinds of data ready
and clean can be a very time-consuming and
manual process.
Reliance on specific satellite data (MODIS,
TROPOMI) means we depend on their
availability and consistency.

Opportunity
The methods we developed can be used in
other countries facing similar air pollution
issues.
Growing public interest in air quality can
create more demand for our insights.
 There's a strong need for data-driven
policies to combat air pollution, and our
project provides exactly that.

Threats
Changes in access to satellite data or ground

monitoring networks could impact our

ability to continue the project.

Unexpected, rapid changes in pollution

sources or weather patterns might affect the

accuracy of our long-term predictions.
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Practical Exposure Theoretical Learnings

Directly experienced the
complexities of working

with multiple,
heterogeneous datasets
(mortality, satellite AOD,

SO2, NO2, population,
geographical boundaries).
This involved significant

data cleaning,
standardization (e.g., state

names), and merging.

This project applied Biostatistical
concepts like correlation to examine

the relationship between
environmental factors (air pollution)

and health outcomes (mortality
rates). Using Demographic tools, it
analyzed population dynamics and

mortality trends, aligning with
Health and Development theories

that emphasize the impact of social
and environmental determinants on

public health.

State/Union Territory Predicted Mortality Rate (2030)

Uttarakhand 150.05

Delhi 150

Gujarat 132

Himachal Pradesh 125

Rajasthan 117

Haryana 112

Uttar Pradesh 111

Telangana 106

Punjab 103

Chhattisgarh 99.5

Puducherry 97

Maharashtra 95

Madhya Pradesh 88.5

West Bengal 87

Ladakh 82.5

Jammu and Kashmir 80.5

Dadra and Nagar Haveli and Daman
and Diu

80

Andhra Pradesh 78

Sikkim 77

Lakshadweep 73.5

Andaman & Nicobar Islands 72

Chandigarh 71.5

Tamil Nadu 70.2

Goa 69.5

Tripura 69.5

Bihar 61

Jharkhand 61

Karnataka 57

Odisha 56

Mizoram 53

Assam 52.5

Kerala 49

Nagaland 48

Manipur 46

Arunachal Pradesh 45.5

Meghalaya 44.5
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and Correlation with Health Index using QGIS & Remote Sensing 
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About Organisation
NRSC is part of the ISRO, Department of Space, and is located in

Hyderabad. NRSC collects remote sensing data from various domestic
and international Earth observation satellites. This data, characterized
by diverse geographical, spectral, and temporal resolutions, supports

applications in urban planning, forestry, agriculture, water
management, and disaster monitoring. Advanced data processing
techniques extract valuable information, aiding decision-making

across multiple sectors. NRSC operates and maintains satellite ground
stations to process, store, and retrieve data from ISRO's satellites,

ensuring smooth satellite mission operations and timely data delivery
to end users.

Organisation Mandate National Remote Sensing Centre (NRSC), ISRO
Structure 

Challenges faced during
internship 

SWOT Analysis

Study Area

Major learnings from internship

Suggestions for improvement

National Remote Sensing Centre (NRSC) has the mandate
for establishment of ground stations for receiving

satellite data, generation of data products, dissemination
to the users, development of techniques for remote
sensing applications, including disaster management

support, geospatial services for good governance, and
capacity building for professionals, faculty and students. 
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To establish and empirically quantify the correlations between
various ground-based air pollutants and mortality rates across
different Indian states, thereby illuminating regional specificities in
these relationships. 
To leverage the developed predictive model to project prospective
mortality rates and identify future mortality hotspots across India
for the year 2030, offering vital foresight for strategic public health
planning and resource allocation.
To develop a robust machine learning model capable of predicting
state-level standardized mortality rates in India by synthesizing a
comprehensive dataset primarily integrating satellite-derived air
quality data and mortality data.

This study focuses on the entirety of India, a South Asian nation that,
as of recent estimates, stands as the most populous country globally.

Comprising 28 states and 8 Union Territories.

Data & Methodology 
 Datasets Used- 

Standardized Mortality rates and Population Data: IHME GBD
database ( Indian states and UTs, 2017 - 2021).
Ground Station Air Quality Data: Ground-level air quality
observations for PM10, PM2.5, SO2, and NO2 (National Air Quality
Monitoring Program 9 &  Continuous Ambient Air Quality
Monitoring network, managed by CPCB,  2017-2021).
Aerosol Optical Depth: Annual average AOD from the MODIS
(Moderate Resolution Imaging Spectroradiometer) sensor, 2010-
2023. AOD serves as a proxy for atmospheric particulate matter
loading and is highly correlated with ground-level PM2.5 and PM10
concentrations. 
SO2: Annual average SO2 concentrations from the TROPOMI
(Tropospheric Monitoring Instrument) sensor on the Sentinel-5
Precursor satellite, 2018-2023. TROPOMI offers high spatial
resolution and daily global coverage, making it ideal for tracking
SO2 emissions from industrial sources. 
NO2: Annual average NO2 concentrations also from the TROPOMI
sensor, 2018-2023. NO2 is a key indicator of combustion processes,
primarily from vehicular traffic and fossil fuel power generation. 

Top State-wise Pollutant-Mortality Correlation Heatmap for
Specific Pollutants

 Predicted Mortality Hotspots (2030 Projection)

Pollutant-Mortality Correlations

Top State-wise Predicted Mortality Rate Graphs (2030)

Capacity
Building

Aerial Services &
 Digital Mapping

Deals with lots of different pieces of information (like
mortality records, satellite data, and population

numbers) that didn't easily fit together and had missing
parts.

Learned how to take a project from start to finish,
from getting all the raw information to showing clear

results and advice.

Thinking about how to make our system work for much
larger amounts of data or even in real-time, so it can be

used more widely and quickly.

States with strong positive SO2 correlations include
Uttarakhand(highest 0.97), Delhi, Maharashtra, Gujarat,
Sikkim, Chattisgarh, showing strong links to industrial

activity. This finding is consistent with the known health
effects of SO2 from industrial emissions.

States with strong positive NO2 correlations include
Gujarat(highest 0.97), Chattisgarh, Odisha, Karnataka,

Chandigarh, and Kerala. highlighting the contribution of
traffic-related NO2 to mortality.

States with strong positive PM2.5 correlations include West
Bengal, Karnataka, Odisha, Andhra Pradesh, Gujarat, and
Bihar. This finding is consistent with expectations for the

influence of factors such as vehicular traffic, urbanization,
and industrialization

 States with strong positive PM10 correlations include
Uttarakhand (highest 0.98), Himachal Pradesh, Goa,

Mizoram, West Bengal, and Chattisgarh. Rapid urbanization
and industrial growth suggest that coarse particulate
matter from construction and vehicular emissions is a

significant health factor.

Uttarakhand is predicted to have the highest mortality rate in 2030, with a value around 151. This high rate is
not directly tied to a corresponding spike in the AOD pollutant value, as its pollutant levels are also

projected to increase, reaching close to 0.8 by 2030, which is high but not the highest among all states. The
high mortality rate in Uttarakhand, as seen in the scatter plots, is an outlier compared to other states with
similar pollutant concentrations. This suggests that while air pollution may be a contributing factor, other
variables not detailed in the provided graphs, such as healthcare access or specific health crises, could be

driving the high and rapidly increasing mortality rate in the state. Delhi is projected to have the second-
highest mortality rate in 2030, at approximately 150. This trend is accompanied by a slight decrease in the
AOD pollutant value, which is expected to be below 0.65 by 2030. The scatter plots show Delhi has a very

high mortality rate relative to its high PM10 concentrations, indicating a strong correlation between
pollutants and mortality in this region. Gujarat is expected to come as the 3  with 132 Mortality rates.rd


