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1.1 Introduction  

Land use is commonly defined as series of operations on land, carried out by humans, with the 

intention to obtain products and/or benefits through using land resources. Land use is the 

arrangements, activities and inputs people undertake in a certain land cover type to produce, 

change or maintain it. Land use involves the management and modification of natural environment 

or wilderness into built environment such as settlements and semi-natural habitats such as arable 

fields, pastures and managed woods. Land use practices vary considerably across the world. Land 

use concerns the products and/or benefits obtained from use of the land as well as the land 

management actions (activities) carried out by humans to produce those products and benefits 

(FAO, 2010).  

 

Models are used in a variety of fields, including land change science, to better understand the 

dynamics of systems, to develop hypotheses that can be tested empirically, and to make predictions 

and/or evaluate scenarios for use in assessment activities. 

 

According to a report by the United Nations' Food and Agriculture Organization, land degradation 

has been exacerbated due to absence of land use planning, the existence of financial or legal 

incentives leading to the wrong land use decisions or one-sided central planning for over-utilization 

of the land resources. As a consequence, the result has often been misery for large segments of the 

local population and destruction of valuable ecosystems. Only, proper land use planning can ensure 

the long-term quality of the land, the prevention or resolution of social conflicts and the 

conservation of ecosystems of high biodiversity. And this will only be possible, when the land use 

pattern and its qualitative changes over the years will be scientifically known.  Remotely sensed 

multispectral data collected from satellites provide a systematic ability to assess land use changes 

over large areas on a regular basis (Jakubauskas, 1997). 
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A Geographical Information System (GIS) is a set of tools for collecting, storing, retrieving at will, 

transforming and displaying of spatial data from the real world. It is capable to identify, locate, 

perform change studies, pattern analysis and modeling for natural resource management such as 

action plan for integrated sustainable development, locating waste disposal sites, natural hazardous 

sites, identify and analyze minerals, land and water resources. It can also help pull together various 

types of disparate data such as remote sensing (RS) data, census data, and records from different 

administrative bodies, topographical data and field observations to assist researchers, planners, 

project officers and decision-makers in resource management. 

 

A combination RS and GIS can be implemented wherein the information derived from satellite 

data, topographical maps and other socioeconomic data could be stored in GIS as a database. GIS 

enables effective and efficient manipulation of spatial and non-spatial data for scientific 

management of watershed and develop alternatives of development model for the benefit of local 

people. It also facilitates modeling to arrive at locale specific solution by integrating spatial and 

non-spatial data such as thematic layers and socio-economic data (Roy and Saha, 2016). 

 

1.2 How land use change modeling can be done? 

Using geospatial technologies is a convenient option. Geospatial technology refers to equipment 

used in visualization, measurement, and analysis of earth's features, typically involving such 

systems as GPS (global positioning systems), GIS (geographical information systems), and RS 

(remote sensing). 
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1.3 Steps to be followed for land use change assessment 

 

 

 

Figure 1: Procedure Satellite image classification 
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1.4 Land use changes of Pangsha Upazila from 2013 to 2017 

It was found that water body and cropland is increasing with time whereas evergreen forest became 
decrease. Water body is increasing for river bank erosion and crop land is decreasing for settlement. 

Waste land is also significantly decreasing with time. Ever increasing population and 

industrialization may be the main reason behind this phenomenon. 
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Table 1: Land use changes from 2013 to 2017 

Land use categories 

2013 2017 

Area (Sq. Km) Area (Sq. Km) 

Vegetation 13.847 11.278 

Water Body 2.612 4.244 

Agriculture/Barren Land 10.239 8.427 

Settlement 5.26 2.393 

Total 
31.958 26.342 

 

 

 

1.5 Conclusion 

The results indicate that severe and drastic land cover changes have occurred from the year 2013 

to 2017. It was found that water body and cropland is increasing with time whereas evergreen 

forest became decrease. Water body is increasing for river bank erosion and crop land is 

decreasing for settlement. Waste land is also significantly decreasing with time. Ever increasing 

population and industrialization may be the main reason behind this phenomenon. These changes 

may cause negative impacts on watershed catchment especially on runoff and sediments which 

must be analyzed to arrest its further degradation. From 2013 to 2017 there was a significant 

increase in vegetation area. On the contrary significant decrease in settlement and agricultural land 

were found. 

Based on the experience on satellite image analysis, it is felt that Geo-referencing and mosaicking 

of top sheets can be done using software’s ArcGIS and ERDAS Imagine, but the ERDAS imagine 

software is found to be more accurate and reliable for this purpose. For digitalization of top sheet 

and for data management ArcGIS software is found suitable.  
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