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Presentation outline
• INTRODUCTION

• MATERIALS AND METHODS
• Study Area

• Data acquisition and preparation

• Methodological work flow
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• RESULTS AND DISCUSSION
• Comparison of Individually Classified 

Images

• From-To Change Analysis

• CONCLUSION



INTRODUCTION: Urbanization: A Transformative Process

Urbanization reshapes relationships 
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social cultural demographic economic political

New identities, economies, and social realities emerge 
beyond mere population growth ~(Love, 2021)



INTRODUCTION: Urbanization: Global and National trend
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~(Rijal et al., 2020; NSO, 2023)

~(United Nations Habitat, 2022)



INTRODUCTION: Urbanization: Local trend (Godawari Municipality)
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21% in 
10 years

66,240 
in 

2001 

80,376 
in 

2011 

21% in 
10 years

97,633
 in 

2021

driven by government decisions 
 merge rural administrative units and 

designate them as municipalities 
~(Joshi, 2023)



MATERIALS AND METHODS: Study Area (Godawari Municipality)
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Extends from 85°15'8" E to 85°24'57" E longitude and from 27°31'40" N to 27°38'57" N latitude.
Area: 96.11 km2.  Elevation: 457 m to 2,831 (Godawari Municipality, 2021)



MATERIALS AND METHODS: Data acquisition and preparation
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MATERIALS AND METHODS: Data acquisition and preparation-Reclassification
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MATERIALS AND METHODS: Data acquisition and preparation
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Download administrative 
boundary data from the National 
Spatial Data Center

ArcGIS Model

Obtain annual land cover data for 
Nepal (2000–2019) from the Regional 
Database System (RDS) portal.

2000
2005

2010
2015

2019

2005
2000

2010
2015
2019



MATERIALS AND METHODS: Workflow

• GIS Analysis of Urban Growth 
Patterns
• Tables
• Maps
• graphs

• Land Cover Change Trends
• Individual land cover change

• Built-up
• Cropland 
• Forest 

• From-To Change Analysis
• Change matrix
• Change map

• Urban Expansion Impact
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Change Detection: Methodological Workflow
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Choosing methodologies 
involves multiple factors.

The process of selecting methodologies for analyzing the spatio-temporal 
expansion of built-up areas is influenced by data availability, study area 
characteristics, and research objectives.

Importance of understanding 
methodologies.

A thorough understanding of available approaches, including their strengths 
and limitations, is crucial for making informed decisions that align with 
research goals.

Change detection in 
various fields.

Change detection plays a significant role in environmental monitoring, land 
use and land cover studies, urban planning, and disaster management, aiding 
in the analysis of Earth's surface dynamics.

Common approaches to 
change detection.

The most widely used approaches to change detection are pre-classification 
and post-classification methods, each suited to different study objectives.

Post-classification method was applied

1

2

3

4



Post-classification Change Detection Analysis
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Results and Discussion: Land Cover Comparison

LandCover LC_2000 LC_2005 LC_2010 LC_2015 LC_2019
Built-up 0.95 1.51 1.83 2.12 6.50
Cropland 38.25 31.31 33.62 35.24 33.18
Forest 56.91 63.08 60.46 58.55 56.42
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Built-up Area 
Increase

Cropland Area 
Decrease

Forest Area 
Decrease

6.84 33.18% 56.42%

Built-up area 
increased 6.84 

times from

2000 to 2019.

Cropland area 
reduced from 

38.25% to 33.18% 
in 

2000 to 2019.

Forest area 
declined from 

56.91% to 56.42% 
in 

2000 to 2019.
Forest: the largest coverage, declining trend 
with initial increment

Cropland: second largest coverage, declining 
trend with slight increment in the middle

Built-up: the smallest coverage, always 
inclining trend



Results and Discussion: Land Cover Comparison
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Results and Discussion: From-To Change Analysis
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Results and Discussion: From-To Change Analysis
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Conclusion
• Urban Expansion Impact

• Built-up areas are expanding at the cost 
of cropland, raising food security 
concerns.

• Urban growth is encroaching on forests, 
threatening biodiversity and ecological 
stability.

• The ongoing shift between cropland and 
forest reveals a fragile equilibrium
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Conclusion … 
• Need for Sustainable Planning

• These findings underscore the urgent need for urban planning that ensures food 
security and environmental sustainability.

• Final Message
• "Balancing urban growth with sustainable land use is essential for our future."
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Thanks!
ANY QUESTIONS?

msa2734@gmail.com

+977 9851260556
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