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Remote sensing of sustainability
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Outline

• Remote sensing basics
− Science and art
− Some basic concepts
− Special consideration

• Examples
− Motivating example – Mula river changes, Pune
− Monitoring of SDG indicators

• Exploration
− Changes at IITGn campus in last 10 years
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Google map?
Remote sensing basics
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Remote sensing
Remote sensing basics
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A few significant applications

• Agriculture
− Crop type detection, 
− Water stress, disease detection …

• Environment-Pollution detection, quantification and monitoring
− Air pollution, Water pollution
− Land-use cover, 
− Sea temperature and global warming, Chlorophyll measurement

• Disaster management
− Prediction and monitoring
− Damage area assessment

Remote sensing basics
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Some fancy words

• Active vs. passive
− Energy is not produced by RS platform – energy is produced
− Photograph  - Radar

• Sun-synchronized – geo synchronized
− Revolving around the earth at height (700-800 km app) – Stationary (35 km)
− Remote sensing satellite – Weather satellites

Remote sensing basics
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Some fancy words cond.

• Resolution
− Temporal resolution - revisit period (3-12 days),
−  Spatial resolution – 3 m - few kms, 
−  Spectral resolution – narrow – broad (hyper spectral – panchromatic)

• DN, Radiance, Reflectance, Signature
− Digital number indicating amount of reflected energy
− Radiance – is actual energy measured in Watt/m2 

− Spectral reflectance characteristics of a particular object to be recognized

Remote sensing basics
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RGB, Multispectral, hyperspectral

Spatial Spectral

P

b1

b2

bn

Pixel P

Remote sensing basics
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Remote sensing workflow example

Classifier
{SVM, ML, 
DCNN, ….}

Change 
detection 
and report 
generation

Images 
{t1, t2}

Segmented 
images/CSV 
{t1, t2}

Change detection 
per land use land 
cover class
Other change 
statistics

• Texture. 
Edges, 
contours

• Pixel to pixel 
association

Spatial

• RGB band 
values

• FCC
• Multispectral 

band values

Spectral

Remote sensing basics
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Processing steps for multispectral/hyperspectral image
Remote sensing basics
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Remote sensing basics
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Motivating example

• Changes in the river channel because of beautification project

Sustainability usecase



©Shailesh Deshpande13 



©Shailesh Deshpande14 



©Shailesh Deshpande15 



©Shailesh Deshpande16 



©Shailesh Deshpande17 



©Shailesh Deshpande18 

SDG goals
SDG Goals and its implications
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Indicator framework and its implication

• 1.5  By 2030, build the resilience of the poor and those in vulnerable situations and reduce their 
exposure and vulnerability to climate-related extreme events and other economic, social and 
environmental shocks and disasters 

− 1.5.2  Direct economic loss attributed to disasters in relation to global gross domestic product (GDP) 

• Audit perspective

• Intertwined goals

• It’s a mammoth task 
− (data collection modeling and 

analysis)

17 Goals

169 targets

247 indicators

SDG Goals and its implications
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Land use land cover analysis

Thematic classification 

using hyperspectral 

signatures of different 

materials and mixture 

signatures

Remote sensing of SDGs
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Economic zones in the city

  

 

 

Low 

economy 

 

 

Industrial 

 

 

High 

economy 

 

 

open 

areas 

 

 

Economic zone classification: Each theme is treated as a collection of urban 

materials, e. g. High eco. zone would have more trees and open areas, whereas 

slum would have little vegetation …

Remote sensing of SDGs
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Urban flood prediction and monitoring

Depth of water in Pune City at Different 
Locations for 3 August 2016

SAR image of Mumbai, Jul 2 2019;
bright white areas show flooded region

Remote sensing of SDGs



©Shailesh Deshpande23 

To Sum 
it up !

- Remote 

sensing is an 
invaluable tool 
for solving 
global problems

https://www.routledge.com/Hyperspe
ctral-Remote-Sensing-in-Urban-
Environments/Deshpande-
Inamdar/p/book/9781032359106

Key words – 
Hyperspectral remote sensing, 
Urban environment

Email – 
shaileshshankardeshpande@gmail.com

Sustainable is smart !
     Smart is sustainable !

Source:  Shailesh Deshpande, Arun Inamdar, Hyperspectral remote sensing of urban 
environment, Taylor and Francis



Thank You
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RS then and now

Source - https://www.universetoday.com/96248/space-
junk-ideas-for-cleaning-up-earth-orbit/

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.geospatialworl
d.net%2Fblogs%2Fhow-many-satellites-are-orbiting-the-earth-in-
2021%2F&psig=AOvVaw0lzHMk-ZTw-
JrRnzR9ikt7&ust=1701250386812000&source=images&cd=vfe&opi=89978449
&ved=0CBIQjRxqFwoTCPD599qx5oIDFQAAAAAdAAAAABB2

Number of satellites orbiting earth?
6542 (UNOOSA/UCS), 906 earth observation
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Advantageous disadvantages

• Advantages
− More accurate 
− Class label vs target material detection, chemical 

composition, quantification models
− Unsupervised target detection is possible

• Disadvantages 
− Increase in size, dimensions
− Atmospheric corrections are must
− Spectral library resources are required
− Mixed pixel problem

• Environmental
− Pollution detection

• Defence
− Hazardous chemicals

• Urban
− Concrete age

• Industrial!
− Drug manufacturing to plastic 

recycling
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Key takeaways

• Spectral vs spatial
− Focus is on spectral

• Atmospheric correction
− Must apply atm. correction

• Spectral library is essential 
− ECOSTRESS (USA)
− SPLIB (USA)
− SPLIB tarang (India)
− http://splibtarang.com/index.php
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Image processing considerations
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Explore Pune image with multispec

• Nice light package for exploring and working with MS and HS data
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Results of target detection using SAM
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Field spectrometer
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Example signatures contd.
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Example signatures contd.
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