
Role of remotely sensed 

data in estimating SDG 

indicators at smaller spatial 

scales: 

A case study on Indian peri-urban villages

Ankit Sikarwar

Post doctoral research fellow
INED-France
Email: anks.sik@gmail.com



Source: thegef.org

Background

• 17 goals > 169 targets > 231 unique indicators

• To improve the quality of life on our planet and ensure we live in a world that is prospering

• Reduced effects, and eventually elimination, of any social, economic, and 
environmental downfall

• Monitoring issues

• Role of reliable data

• Specifically to LMIC

• Spatial and temporal challenges

By 2030

Sustainable Development Goals
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Geospatial 
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Geospatial 
information to 
monitor SDGs



Estimation of SDG indicator 
11.3.1 (LCRPGR) at smallest 
spatial unit in a transforming 
peri-urban region.

The case study

• 615 peri-urban villages

• Surrounding the rapidly 
growing Ahmedabad 
metropolitan city of Gujarat 
state in India

• Peri-urban: a dynamic 
interface



SDG indicator 11.3.1 (Land use efficiency)

Population growth rate

𝑃𝐺𝑅 =
𝐿𝑁(

𝑃𝑜𝑝 𝑡 + 𝑛
𝑃𝑜𝑝 𝑡

)

𝑡𝑖𝑚𝑒

Land Consumption rate

𝐿𝐶𝑅 =
𝐿𝑁(

𝐵𝑢𝑖𝑙𝑡 𝑡 + 𝑛
𝐵𝑢𝑖𝑙𝑡 𝑡

)

𝑡𝑖𝑚𝑒

𝐿𝐶𝑅𝑃𝐺𝑅 =
𝐿𝐶𝑅

𝑃𝐺𝑅

This indicator measures how efficiently land 
has been utilized compared to the population 
growth over time.

Population Census 

(1991 & 2011)
LANDSAT TM-5 (USGS)

(1991 & 2011)



Measuring Land Consumption rate
Raw satellite image

Processed satellite image



Patterns of 
Land 
development

Remarkable 
change not only 
in Ahmedabad 
city but also in 
the surrounding 
villages (even in 
the distant ones).



Patterns of 
population 
growth

Villages nearer 
to the main city 
have witnessed a 
higher 
population 
growth 
compared to the 
distant ones. 

(1991-2011)



Spatially 
varying LCR 
and PGR are 
resulted in 
higher LCRPGR 
in villages at 
higher 
distance from 
the city. 

Patterns of
LCRPGR

(1991-2011)
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Distance from major roads Distance from town locations
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• The peri-urban villages are transforming rapidly.

• Rural land has been utilized for urban development.

• Distant villages were not able to pull population growth, yet they have witnessed huge 

land conversion.

• Presence of town have no effect on LCRPGR . 

• Urban proximity is affecting village’s ‘man & land’ balance.

• In such situations agricultural communities may face adverse challenges.

Conclusion



Spatial scale matters 

Source: blog.forumias.com 



Other challenges

• Employment • Basic infrastructure

• Green area • Land surface temperature



• Micro-level analyses of SDG indicators with the help of geospatial information are vital to know 
complex challenges ahead of their fulfillment. 

• Inclusion of ‘agricultural land change’ in the existing ‘land consumption’ component.

• These peri-urban villages, specifically the distant ones, should be considered under the 
framework of city/urban planning for the sustainable development.

Way forward

Urban sustainability

Rural sustainability



Thank you


