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EXECUTIVE SUMMARY 

The Preparation of VDC/Municipality Level Land Use Maps, Database and Reports of 

Gangobaliya VDC of Rupandehi district has been carried out of which the mapping has been 

done in 1:10,000 scale. These components have been performed under the project 

“Preparation of VDC Level land resource maps (Present Land use Map, Soil Map, Land 

Capability Map, Risk Layers, Land Use Zoning Map, VDC Profile and Superimpose of 

Cadastral Layers), database and reports.”   

The land use classification has been carried out as per the essence of National Land Use Policy 

2072. Based on the Specification, Land Use has been categorized in 11 different classes: 

Agriculture, Forest, Residential, Commercial, Industrial, Public Service, Mine and Minerals, 

Cultural and Archeological, Riverine and Lake Area, Excavation Area and Other. The data 

prepared for the VDC reveals that 89.71% area is covered by agriculture followed by residential 

with 3.09%. Commercial area covers 0.97% area of the VDC. Public services cover about 

1.55%, Riverine and lake cover 2.78%, Industrial cover 1.86%, Cultural and Archeological 

covers 0.02% and forest cover 0.01% of the area. 

USDA Soil classification scheme (USDA 2003) has been followed for classification of soil pits 

from the category of Order to series linking with world Reference Base for Soil resources (FAO 

1998) as per the Specification. In this concern, LRMP has identified seven categories of soils 

such as entisols, inceptisols, spodosols, mollisols, alfisols, ultisols, and aridisols at order levels, 

twenty-one at sub-order 3 of each order. Some of them are aquents, aquepts, orthods, aquolls, 

aqualfs, udults and so on. Similarly, forty-one categories are identified at great-group level 

representing 2 of each sub-order and 110 categories at sub-group level. The data prepared for 

soil revealed 5.26% of entisols, 21.05% of inceptisols 5.26% of mollisols and 63.16% of vertisols 

in the VDC while remaining being the water bodies. 

Similarly, Capability Mapping has been done based on the spatial analysis of soil, climate, and 

topographic parameters, to differentiate the land in arability class and deficiency type and sub-

type unit by using GIS tool as per the specification. A multi-criteria evaluation rule has been 

developed to classify land units based on soil parameter, fertility, erosion susceptibility, terrain 

constraints and surface drainage (wetness). The data prepared for land capability in terms of 

arability classified (83.08%) consists of land capability Class I AU/1R, 15.14% land has I Au /1 

class and 1.78% of land is II Ah/5sd Class in the VDC. 

As per the Updated NLUP 2072, risk layers for evaluation of risk prone areas have been 

delineated which can supplement in the Land Use Zoning Process. There exist diversities in 



Risk type. Land use mapping focuses different types of risk such as fire, flood, landslide, 

seismic, industrial etc. Similarly, from the view of proximity of occurrences, risk can be 

hieratically classified as different level: such as High, Medium and Low. Different level have 

been given to the risk type and its level. 

VDC Profile of the VDC has been prepared from the data provided from the VDC office and 

District Office as well as the data from other relevant sources. 

Finally, Land Use Zoning has been performed as per the Updated Specification of National 

Land Use Policy 2072 under which 11 categories has been mentioned: Agricultural Zone, 

Residential Zone, Commercial Zone, Industrial Zone, Forest Zone, Public Use Zone, Other 

Zone, Mine and Minerals, Cultural and Archeological, Riverine and Lake Area and Excavation 

Area (Construction Materials). The data prepared for Land Use Zoning classified 89.40% is 

suitable for agricultural activities and hence categorized as agricultural zone. The land under 

present residential use and potential residential use for future is about 2.85%. The land suitable 

for commercial activities is about 0.93% only. In this VDC, the forest cover is about 0.01%. 

Within the agricultural land, most of the land is found suitable for cereal crop, agro-forestry, 

production, fish farming and cash crop production. For public utility uses, about 4.12% of the 

land is identified. About 0.20% of land is separated for Industrial development and for existing 

riverine and lake area, about 2.38% land is identified in the VDC. Also, Cadastral layers as 

provided by NLUP has been overlaid in Land Use zone.  
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1. Background  

Land use planning is the systematic assessment of the land and water potential, alternatives for 
land use and economic and social conditions in order to select and adopt the land use options 
(FAO, 1993). Land is the only natural resource that is at the centre of all economic activities. The 
land use/ land cover pattern of a region is an outcome of natural and socio – economic factors 
and their utilization by man in time and space. Land is becoming a scarce resource due to 
immense agricultural and demographic pressure. Hence, information on land use / land cover and 
possibilities for their optimal use is essential for the selection, planning and implementation of 
land use schemes to meet the increasing demands for basic human needs and welfare. In the 
context of rapidly growing human population, the demand for land for agriculture, grazing, wildlife, 
tourism, and urban development, is conflicting and greater than it is available.  
About 60% of the active populations of Nepal depend upon the agriculture and related activities 
like forestry and pasture. These activities constitute about 97% of the total land use area. Since 
the country is producing insufficient food, the demand for arable land is increasing. In addition, 
the problem has become much severe due to increased land demand for urbanization, industrial 
uses, infrastructures and forestry and pasture. The forces that would change their availability like 
climate change and natural disaster; and need to preserve the land quality and availability for the 
future generation is challenging task. Therefore, land use planning is required to best utilize the 
limited land resources based on inherent qualities. This will address the issues of food security, 
land degradation, forest and wild life protection, hazard mitigation, and physical development. 
Except sporadic attempts for the urban areas (GoN, 2002), Nepal has not practiced land-use 
planning for the country as a whole, although attempts were made for balanced use of country's 
existing natural resources in the past through different polices and national planning efforts. The 
Ninth and Tenth Five Year plans (2002/03 - 2006/07) of Nepal highlighted on the formulation and 
implementation of land use policy to discourage to use arable land for non-agricultural purposes. 
Comprehensive local level (Village or Municipality level) land use planning has been felt 
necessary by the Government of Nepal to address the issues of food security, land degradation, 
forest and wild life protection, hazard mitigation, and physical development. In this scale of land 
use planning, basic information of the current land use, soil characteristics, land capability, land 
system, land use zoning, and cadastral maps as well as that of people and service are required. 
In the Tenth Five Year Plan, implementation of land use program was included. So, the National 
Land Use Project (NLUP) initiated its work to update existing land resources maps, to prepare 
land zoning data and to prepare profile of district level and to create land use data, to prepare 
land zoning data, to prepare profile for Village Development Committees/municipalities level and 
to superimpose cadastral map. This project of selected VDCs of Rupandehi district is a part of 
the series of functions to achieve the objectives of the NLUP. Analysis and interpolations of high 
resolution satellite images supported with field observations for the soil data and other related 
details for the preparation of the VDC level existing land use maps, soil maps, land capability 
maps, land use zoning maps in large scale using Remote Sensing and Geographic Information 
System techniques is the present state of art to execute the project. This spatial information is 
intended to provide valuable insight to the land resources planners, urban/infrastructure planners, 
environmentalists, foresters, scientific researchers as well as local municipal authority and other 
agencies to implement effective land use plans.  
 
The National Land-Use Project, (hereinafter referred as ‘NLUP’) under the Ministry of Land 
Reform and Management, Government of Nepal offered the task to prepare VDC level present 
land use maps, soil maps, land capability maps, land use zoning maps, land hazard maps, 
Cadastral Superimpose and profile, and databases and reports for the Package 27’s 17 VDCs; 
Bagaha ,Basantapur, Bodabar, Chhipagadh, Chhotki Ramnagar, Chilhiya, Dhakadhai, 



General Background of Gangobaliya VDC                                                                                   Final Report 

 

ADMC Engineering Pvt. Ltd.   2 

 

Gangobaliya, Harnaiya, Hatipharsatikar, Hatti Banagai, Mainahiya, Padasari, Pajarkatti, 
Patkhauli, Pokharbhindi and Siktahan. VDCs of Rupandehi District to ADMC Engineering Pvt. 
Ltd.  

2. Objectives  

The broad objective of National Land Use Project (NLUP), Package 27, (2073/074 fiscal year) is 
to prepare of Village Development Committee (VDC) level Land Resource Maps (present land 
use map, soil map, land capability map, land use zoning map and preparation of profile for land 
use zoning and cadastral layer superimpose), Database and Reports Bagaha ,Basantapur, 
Bodabar, Chhipagadh, Chhotki Ramnagar, Chilhiya, Dhakadhai, Gangobaliya, Harnaiya, 
Hatipharsatikar, Hatti Banagai, Mainahiya, Padasari, Pajarkatti, Patkhauli, Pokharbhindi and 
Siktahan VDCs of Rupandehi district of Nepal. In order to fulfill the broad objective, the present 
study aims to prepare a present land use map of Gangobaliya VDC based on high resolution 
satellite image (WorldView-2) and detailed field survey. Therefore, the main objective of the study 
is:  
 
a) Preparation of VDC level present land use maps,  

b) Preparation of VDC level soil maps,  

c) Preparation of VDC level land systems maps,  

d) Preparation of VDC level land capability maps,  

e) Preparation of VDC level land use zoning maps,  

f) Preparation of VDC profile for land use zoning, 

g) Superimposition of cadastral layers with land use zoning maps and 

h) Preparation of Land Hazard Mapping for land use zoning. 

 
Details of each of the task are described in respective chapters.  
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3. Project Area  

The project area under this working package consists of seventeen VDCs of Rupandehi District. 

VDC Name Area(Ha) 

Bagaha 830.9342 

Basantapur 969.4481 

Bodabar 1570.11 

Chhipagadh 1075.476 

Chhotki Ramnagar 947.4018 

Chilhiya 854.9348 

Dhakadhai 1204.768 

Gangobaliya 1285.807 

Harnaiya 1106.163 

Hatipharsatikar 1001.772 

Hatti Banagai 1125.703 

Mainahiya 1110.607 

Padasari 933.8526 

Pajarkatti 735.4455 

Patkhauli 980.6107 

Pokharbhindi 1036.242 

Siktahan 1858.638 

 

Location map of the Gangobaliya VDC in Rupandehi district given below in Figure 1. 
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Figure 1: Location Map of Gangobaliya VDC in Rupandehi District 



 

 

 

 

 

 

 

 

 

 

 

 

 

B.       Present Land Use 
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Chapter -1 
INTRODUCTION 

 

1.1. Background and Rationale 
 
Background: Land is the only natural resource that is at the centre of all economic activities. 
An inventory of land, skillfully classified according to various economic uses, has been an 
important database for governments, planners and policy makers for a long time. At the 
country level, these databases are being produced using available resources and reflecting 
local needs. Studies have shown that there remain only few landscapes on the Earth that is 
still in their natural state. Due to anthropogenic activities, the earth surface is being significantly 
altered in some manner and man’s presence on the Earth and his use of land has had a 
profound effect upon the natural environment thus resulting into an observable pattern in the 
land use/land cover over time. 
 
Land Cover (LC) is defined as the observed bio/physical cover of the earth’s surface (Gregorio 
& Jansen, 2005). It refers to the type of feature present in the land (but not limited to the land 
because, the dispute about whether it covers the water area or not is normalized by scientific 
community, who accept, in practice, water area also under land cover) (FAO, 2005). Land use 
(LU) relates to the human activity or economic function in a specific piece of land. LU 
demonstrates the economic activities of an area. It can also be considered as to reflect the 
degree of human activities directly related to land and making use of its resources or having 
an impact. LC can described in terms of biophysical component of a particular area where as 
LU is a functional unit of the LC. Many of the LU operations lead to the change in LC, which 
is the consequence of interactions between the natural environment and the human activities. 
Land use and the land cover (LULC) are the complex mixture of natural and anthropogenic 
influences and is the composition and characteristics of land surface elements (Cihlar, 2000). 
Land is a scarce and precious resource and knowledge of the land use/cover has become 
increasingly important for the national planning. 
 
Land is one of the most important natural resources of the earth. Conducting developing 
activities of a nation is not possible without adequate information on many complex interrelated 
aspects of its activities, particularly land, in order to make appropriate or effective decision by 
using land in sustainable manner. If a nation cannot make effective decision on particular land, 
the use may turn into misuse/overuse, which finally results in degradation and deterioration of 
land. Thus, for the sustainable land resource management is required to overcome the 
problems of haphazard, uncontrolled development, deteriorating environmental quality, loss 
of prime agricultural lands, destruction of important wet lands, and loss of fish and wildlife 
habitat (Anderson, Hardy, Roach, & Witmer, 1976).  
 
Sustainable land resource management requires a systematic approach towards land 
utilization planning, land use zonation and assessment of land performance when used for 
specific purpose (Joshi, 2007). Land use data are needed in the analysis of environmental 
processes and problems that must be understood if living conditions and standards are to be 
improved or maintained at current levels. Its other application includes residential-industrial-
commercial site selection, population estimation, tax assessment, development of zoning 
regulation etc. (Anderson, Hardy, Roach, & Witmer, 1976). 
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Rationale: The land use/land cover pattern of a region is an outcome of natural and socio – 
economic factors and their utilization by man in time and space. Land is becoming a scarce 
resource due to immense agricultural and demographic pressure. Hence, information on land 
use / land cover and possibilities for their optimal use is essential for the selection, planning 
and implementation of land use schemes to meet the increasing demands for basic human 
needs and welfare. This information also assists in monitoring the dynamics of land use 
resulting out of changing demands of increasing population. Land use and land cover change 
has become a central component in current strategies for managing natural resources and 
monitoring environmental changes. The advancement in the concept of vegetation mapping 
has greatly increased research on land use land cover change thus providing an accurate 
evaluation of the spread and health of the world’s forest, grassland, and agricultural resources 
has become an important priority.  
 
Viewing the Earth from space is now crucial to the understanding of the influence of man’s 
activities on his natural resource base over time. In situations of rapid and often unrecorded 
land use change, observations of the earth from space provide objective information of human 
utilization of the landscape. Over the past years, data from Earth sensing satellites has 
become vital in mapping the Earth’s features and infrastructures, managing natural resources 
and studying environmental change.  
   
Remote Sensing (RS) and Geographic Information System (GIS) are now providing new tools 
for advanced ecosystem management. The collection of remotely sensed data facilitates the 
synoptic analyses of Earth - system function, patterning, and change at local, regional and 
global scales over time; such data also provide an important link between intensive, localized 
ecological research and regional, national and international conservation and management of 
biological diversity (Wilkie and Finn, 1996). 
  
Therefore, attempt has been undertaken to map out the present status of land use in VDC 
level for the whole country by the National Land Use Project (NLUP). 
 
Land is one of the important and precious natural resources of the earth surface. The demands 
for arable land, grazing, forestry, wild-life, tourism and urban development are greater than 
the land resources available. Hence, land–use planning for making the best use of the limited 
land resources is inevitable. Land-use planning is the systematic assessment of land and 
water potential, alternatives for land use and economic and social conditions in order to select 
and adopt the best land–use options (FAO, 1993). Except sporadic attempts for the urban 
areas, Nepal has not practiced land-use planning for the country as a whole, although attempts 
were made for balanced use of country’s existing natural resources in the past through 
different policies and national planning efforts.  
 
Land-use planning can be applied at three broad levels: national, district and local. Local level 
planning is about getting things done on particular areas of land – what shall be done, where 
and when, and who will be responsible. It requires detail basic information about the land, the 
people and services at local level. However, Nepal has only regional level data base on land 
use, land system and land capability which were produced by Land Resource Mapping Project 
(LRMP, 1983/84). Realizing this fact, the Ministry of Land Reform and Management of 
Government of Nepal established the National Land Use Project (NLUP) in 2057/058 fiscal 
year to generate the necessary data bases on the land resources of the country.  
 
In the first phase, the National Land Use Project of Nepal had initiated several projects at 
district level and prepared Land Resource Maps and Database at 1:50,000 scale for the 
whole Nepal. It had also prepared same kinds of maps and database for Kirtipur, Lekhnath, 
Madhyapur Thimi and Bhaktapur municipalities at larger scales. Finally, NLUP was mandated 
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to prepare land resource maps of Village Development Committees (VDCs) of Nepal for local 
level planning through outsourcing modality. Up to 2068/069 fiscal years, NLUP has 
completed preparation of land resource maps and database for all VDCs of Chitawan district 
and Nawalparasi Districts and one VDC each for Kavre (Panchkhal VDC) and Tanahu (Anbu 
Khaireni VDC) District as well. These digital data base includes VDC level present land use, 
soil, land capability, land use zoning, cadastral layers and VDC profile with bio-physical and 
socio – economic data base.  
 

Previously, on 16th Baisakh 2012, the Government of Nepal approved the National Land Use 
Policy, 2069. It is intended to manage land use according to land use zoning policy of the 
government of Nepal and outlined six zones such as Agricultural area, Residential area, 
Commercial area, Industrial area, Forest area and Public use area. The policy has defined 
the respective zones as per the land characteristics, capability and requirement of the lands. 
Further, for the effective implementation of land use zones in the country, the National Land 
Use Policy, 2069 has clearly directed for an institutional set up of Land Use Council at the 
top to the District level and Municipality/VDC level at the bottom. It has added further 
importance to the NLUP projects on preparation of VDC level maps and database.  

During the course of implementation some updating and refinement has felt in NLUP 2069. 
As a result, GON came up with NLUP 2072. The following land use categories has been 
designated for present land use mapping or land use zoning task. Following list exhibits the 
corresponding codes used for each of the classes and the class itself.  

• AGR  Agriculture 

• FOR  Forest 

• RES  Residential 

• COM  Commercial 

• IND  Industrial 

• PUB  Public Service 

• MIN  Mine and Minerals 

• CULARCH Cultural and Archeological 

• HYD  Riverine and Lake Area 

• EXC  Excavation Area 

• OTH  Other 
 
Following NLUP 2073, the National Land Use Project (NLUP) has awarded the project entitled 
Package 27: Preparation of VDC level land resources maps (Present Land Use Map, Soil 
Map, Land Capability Map, Land Use Zoning Map and VDC profile for Land Use Zoning Map 
and Superimpose of Cadastral Layers), Data Base and Reports of 17 VDCs of Rupandehi 
District to our consultancy for fiscal year 2073/074. The Package 27 covers 17 VDCs; Bagaha 
,Basantapur, Bodabar, Chhipagadh, Chhotki Ramnagar, Chilhiya, Dhakadhai, Gangobaliya, 
Harnaiya, Hatipharsatikar, Hatti Banagai, Mainahiya, Padasari, Pajarkatti, Patkhauli, 
Pokharbhindi, Siktahan.  
 
The rational for the preparation of VDC level land use maps by NLUP are: 

• Classify land into agricultural area, residential area, commercial area, industrial area, 
forest area, public use area and other lands as per the policy of the government of Nepal; 

• Identification of residential area to provide basic facilities conveniently; 

• Classification of agricultural land into maximum comparatively advantageous sub areas 
on the basis of land characteristics; 

• Conservation of the natural resources including forest, shrub, wet lands, hazard prone 
areas, rivers and rivulets. 
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1.2 Objective of the Study 
 
The broad objective of National Land Use Project (NLUP), Package 27, (2073/074 fiscal year) 
is to prepare of Village Development Committee (VDC) level Land Resource Maps (present 
land use map, soil map, land capability map, land use zoning map and preparation of profile 
for land use zoning and cadastral layer superimpose), Database and Reports for the package 
27 covers 17 VDCs; Bagaha ,Basantapur, Bodabar, Chhipagadh, Chhotki Ramnagar, 
Chilhiya, Dhakadhai, Gangobaliya, Harnaiya, Hatipharsatikar, Hatti Banagai, Mainahiya, 
Padasari, Pajarkatti, Patkhauli, Pokharbhindi, Siktahan district of Nepal. In order to fulfill the 
broad objective, the present study aims to prepare a present land use map of Gangobaliya 
VDC based on high resolution satellite image (WorldView-2) and detailed field survey. 
Therefore, the main objective of the study is:  
 
i) To prepare Present Land Use Maps, GIS Database and Reports for the Gangobaliya 

VDCs at 1:10,000 scales. 
 
 Scope: 
 In order to achieve the above mentioned objectives, the scope of this study includes; 

• Perform ortho-rectification of the given satellite image. 

• Prepare present Land cover/land use maps in different hierarchical levels for the 
selected VDCs.  

• Design appropriate GIS database logically. 

• Discuss the accuracy, reliability and consistencies of data. 

• Prepare reports describing methodology, existing land use pattern and model of GIS 
data base. 

 
1.3 Study Area 
The Gangobaliya VDC is covered by Siktahan in the East, Madhbaliya in the West, Makrahar 
in the North and Hatipharsatikar in the South. The rectangular extent of the VDC is 83°32'8''E, 
27°35'51''N, 83°29'27''E and 27°33'1''N. The total population of this VDC is 6966, of which 
male population accounts for 49.14 percent and female population is 50.86 percent (VDC 
profile, 2011). However, all the wards vary in area and population size. Total number of 
household in the VDC is 1172.The area of the VDC is 1285.81 hectares. 
 
This VDC is inhabited by different caste and ethnic groups. Tharu predominates the 
inhabitants of this VDC accounting 44.57 percent of the total VDC Population. Tharu, Brahman 
hill, Yadav & Mallaha are other dominant caste and ethnic groups of this VDC. 
 
Economic condition of the people of this VDC largely depends on agriculture. Land is main 
source of income and capital accumulation and also the major source of employment. 
Economic condition of the people having large landholding size is better than the others.  
 
The location map of the study area has been shown in Figure 1.1 
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Figure1.1:  Location Map of Gangobaliya VDC 
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Chapter – 2 
CONCEPTUAL BASIS OF LAND USE CLASSIFICATION 

 
2.1 Classification System and Criteria 
 
In almost any classification process, it is rare to find the clearly defined classes that one would 
like. In determining land cover, it would seem simple to draw the line between land and water 
until one considers such problems as seasonally wet areas, tidal fiats, or marshes with various 
kinds of plant cover. Decisions that may seem arbitrary must be made at times, but if the 
descriptions of categories are complete and guidelines are explained, the inventory process 
can be repeated. The classification system must allow for the inclusion of all parts of the area 
under study and should also provide a unit of reference for each land use and land cover type 
(James R. Anderson et el 1976). 
    
There is no one ideal classification of land use and land cover, and it is unlikely that one could 
ever be developed. There are different perspectives in the classification process, and the 
process itself tends to be subjective, even when an objective numerical approach is used. 
There is, in fact, no logical reason to expect that one detailed inventory should be adequate 
for more than a short time, since land use and land cover patterns change in keeping with 
demands for natural resources. Each classification is made to suit the needs of the user, and 
few users will be satisfied with an inventory that does not meet most of their needs. In 
attempting to develop a classification system for use with remote sensing techniques that will 
provide a framework to satisfy the needs of the majority of users, certain guidelines of criteria 
for evaluation must first be established. We have taken the reference of the recently 
formulated land use policy as guidelines of classification and fit into the model supplied by 
NLUP. 
 
Land use land cover of an area is largely depend on different factors such as terrain, lithology, 
soil type, climate, rainfall pattern, socio-cultural practices, relative location etc. land use 
classification is necessary for the preparation of land use zonation and or for the optimum 
utilization of a particular land. Classification is an abstract representation of the situation in the 
field using well-defined diagnostic criteria: the classifiers. It can be defined as: "the ordering 
or arrangement of objects into groups or sets on the basis of their relationships” (Sokal, 1974). 
A classification describes the systematic framework with the names of the classes and the 
criteria used to distinguish them, and the relationship between classes. Classification thus 
requires the definition of class boundaries, which should be clear, precise, possibly 
quantitative, and based upon objective criteria (Gregorio & Jansen, 2005). 
  
A classification should be: 

• Scale independent, meaning that the classes should be applicable at any scale or 
level of detail; and 

• Source independent, implying that it is independent of the means used to collect 
information, whether it is through satellite imagery, aerial photography, field survey or 
using a combination of sources. 

 
Classification systems come in two basic formats, hierarchical and non-hierarchical. Most 
systems are hierarchically structured because such a classification offers more consistency 
owing to its ability to accommodate different levels of information, starting with structured 
broad-level classes, which allow further systematic subdivision into more detailed sub-classes. 
At each level the defined classes are mutually exclusive. At the higher levels of the 
classification system few diagnostic criteria are used, whereas at the lower levels the number 
of diagnostic criteria increases. Criteria used at one level of the classification should not be 
repeated at another lower level (Gregorio & Jansen, 2005). 
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Classification system can be a priori or a posterior. In a priori classification system classes are 
pre-arranged. The use of such a classification assumes that all possible classes can be 
derived, independent of scale and tools used, from the system. It is the most effective way to 
produce standardization of classification results among user communities. Posteriori 
classification system is based upon definition of classes after clustering the field samples that 
are collected. Since this system depends on the specific area described and is adapted to 
local conditions, it is unable to define standardized classes.  
 
A land use and land cover classification system which can effectively employ orbital and high-
resolution remote sensing image should meet the following criteria (Anderson, Hardy, Roach, 
& Witmer, 1976). The minimum level of interpretation accuracy in the identification of land use 
and land cover categories from remote sensing image should be at least 85 percent. 
 

I. The accuracy of interpretation for the several categories should be approximately 
equal. 

II. Repeatable or repetitive results should be obtainable from one interpreter or another 
and from one time of sensing or another. 

III. The classification system should be applicable to extensive areas. 
IV. The categorization should permit vegetation and other types of land cover to be used 

as surrogate for activity. 
V. The classification system should be suitable for use with remote sensing image 

obtained at different times of the year. 
VI. Effective use of subcategories that can be obtained from ground surveys or from the 

use of larger scale or enhanced remote sensing image should be possible. 
VII. Aggregation of categories must be possible. 
VIII. Comparison with future land use data should be possible. 
IX. Multiple uses of land should be recognized when possible. 

 
For land use and land cover data needed for planning and management purposes, the 
accuracy of interpretation at the generalized first and second levels is satisfactory when the 
interpreter makes the correct interpretation 85 to 90 percent of the time. For regulation of land 
use activities or for tax assessment purposes, for example, greater accuracy usually will be 
required. Greater accuracy generally will be attained only at much higher cost. 
 
2.2 Land Use Hierarchy and Description 
 
Land use practice in any region of the country is governed by physiography, lithology/soil 
climatic conditions, settlement pattern, cultural practices and socio economic factors. To 
incorporate diverse land use at the VDC level, comprehensive model should be adopted while 
making land use inventory. Hierarchical classification system has been recommended in TOR 
provided by the National Land Use Project (NLUP). This system provides a great flexibility in 
terms of application through its hierarchical structure. Priori classification system with land use 
categories as specified in the specification provided by NLUP has been adopted. This ensures 
the standardization among the classification result. National Land Use Policy 2072 provides 
the nomenclature of the Land Use classes. The level 1 categories of the land use are:-  
Agricultural area, Forest area, Settlement area, Grazing/pasture area, Hydrography 
Area, Conservation area, Industrial area, Mining and quarry areas, Tourism and 
recreational area, Wetland area and Cultural heritage. 

 
2.2.1 Agricultural Land Use 
Agricultural land is defined broadly as land used primarily for production of food and fiber. The 
areas those have been used for agricultural production such as cereals, cash crops, orchards, 
and so on. Use of land for different agricultural production differs due to physical (e.g. climatic 
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condition, topography, soil) and social/cultural believes of the particular region. LRMP has 
broadly categorized cultivated land based on physiograpy of Nepal, namely Tarai, Hill, 
Mountain and Valley cultivation. The Tarai cultivation is further sub divided into Wet land, Dry 
land and Mix land and Sloping terraces. The Mountain cultivation is further divided into Level 
terraces, Upland cultivation and Sloppy upland. Similarly, Valley cultivation is divided into 
Level terraces, Khet land cultivation, Level terraces, Upland/pakho cultivation, Valley slope 
upland cultivation and Valley riverbeds lower footslope alluvial fans cultivation (alluvial 
riverbed fans). The Wetland cultivation is further divided into Low khet land cultivation and 
Upper khet land cultivation-tari khet. Different cropping pattern is presented in level five, 
whereas cropping intensity is also presented in subsequent chapter. NLUP has provided 
hierarchy of agricultural land for this study (Table 2.1). 
 

Table 2.1: Hierarchy of Agricultural Land Use 

Level 1 Level 2 Level 3 Level 4 Level 5 Cropping 

Pattern 

Level 6 

Cropping 

Intensity 

Monsoon- Winter-Dry 

season 

 

Agricultur

al Land 

Use 

 

 

 

 

 

 

 

 

 

 

 

Tarai 

Cultivation  

• Wet Land 
Cultivation  

 

• Low Khet Land 
Cultivation  

(Poorly drained with 

High bond)  

 

• Upper Khet 
Land 
Cultivation-
TariKhet 

(Intermediate land 

between wet and dry 

land with well drain 

soil bonds are lower)   

As indicated below 

the table  

 

 

 

Intense 

(75%-

100% 

cultivated)  

 

medium(5

0%-75% 

cultivated) 

 

Light 

(25%-50% 

cultivated) 

 

 

 

 

 

 

 

• Dry Land 
Cultivation  

(Upland pakho/ 

Bhith land 

Cultivation, 

Drained, smallest 

bond height)

  

Unclassified 

• Mixed Land 
Cultivation 

Diyara land 

cultivation    

(Commonly found 

near River where 

River have change 

the course) 

Unclassified 

  
• Level Terraces 

Khet Land 
Cultivation  
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Level 1 Level 2 Level 3 Level 4 Level 5 Cropping 

Pattern 

Level 6 

Cropping 

Intensity 

Monsoon- Winter-Dry 

season 

 

Hill 

Cultivation 

 

Level Terraces 

(level khet land 
with small bond) 

 

• Level Terraces 
Upland/Pakho 
Land 
Cultivation 

(level upland with no 

bond) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slopping 

Terraces 

• Slopping 
Upland/ Pakho 
Land 
Cultivation 

(cultivated on 

natural slopes 

Mountain 

cultivation 

• Level 
Terraces 
Upland 
Cultivation 

 

• Sloppy 
Upland 
 

Unclassified 

Valley 

Cultivation 

• Level 
Terraces 
Khet Land 
Cultivation 

(Level khet land 

with small bond) 

 

 

• Level 
Terraces 
Upland/Pakh
o Cultivation 

(Level upland 

with small bond) 

Unclassified As listed at the end of 

the table. 

• Valley slope 
upland/Pakh
o cultivation 

(Cultivated on 

natural slopes) 

 

Unclassified 
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Level 1 Level 2 Level 3 Level 4 Level 5 Cropping 

Pattern 

Level 6 

Cropping 

Intensity 

Monsoon- Winter-Dry 

season 

 

• Valley 
Riverbeds( 
Lower 
footslope) 
Alluvial Fans 
Cultivation 

(alluvial riverbed 

fans) 

 

Light-1 

Medium-2 

Intense-3 

Level 5 for Agricultural Landuse (including cropping pattern) 

Maize-Oilseeds-m2 Rice-Potato-r8 Rice-Buckwheat-r14 

Barley-Buck 

Wheat-b1 

Maize-Pulses-m4 Rice-Potato-Vegetable-r9 Rice-Wheat-Maize-r15 Fruit-Fruit-f1 

Maize-Wheat-m5 Rice-Maize-r10 Bamboo-b3 Fruit-Others-f3 

Maize - Vegetable-m6 Rice-Vegetable-Vegetable-r11 Pond for Fish farming-p3 Others-Others-o2 

Maize-Millet-m7 Rice-Maize-Vegetable-r12 Beekeepig-b4 

Others-Others-

others-o3 

Maize-Potato-m8 Garlic-Vegetable-v2 Cotton-c3 

Maize-Rice-

Fallow-m1 

Maize-Others-m9 Vegetables-Vegetable-v3 Floriculture-f5  

Pulses-Fallow-p1 

Fruit+Potato/ 

Vegetable/Buckwheat-f2 Barren Cultivable land-b5  

Pulses-Others-p2 Banana-b2 Livestock Grazing area-g2  

Rice-Fallow-r0 Tea-t1 Maize-Rice-Cereal-m3  

Rice-Rice-r1 Coffee-c1 Rice-Others-r13  

Rice-Wheat-r2 Cardamom-c2 Sugarcane-Sugarcane-s1  

Rice-Wheat-Pulses-r3 Amriso-a1 

Potato-Vegetable Crops-

v1  

Rice-Oilseed-r4 Ginger-g1 Others-o1  
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Rice-Pulses-r5 

Livestock/Cattle/buffalo Farm-

l1 

Shrub from non-forest 

area-s3  

Rice-Rice- Vegetable-r6 Turmeric-t2 Vegetables-Others-v4  

Rice-Vegetable-r7 Fruits-f4 Sugarcane-Others-s2  

 
2.2.2 Residential Land Use 
Residential areas are the built up areas used for housing purposes. Area of sparse residential 
land use such as farmstead will also be included in this category. This includes annex buildings 
like cow sheds, garage and farm house etc. This also includes features such as lawn area, 
well, private path, vegetable farm close to the house etc. The area delineated as residential 
area by government should also be categorized in this class. Based on density of houses, the 
residential area is further divided into three categories; dense (> 70%), moderate (40-70%) 
and sparse (<40%). Similarly, it is also divided in terms of origin of the settlement; old area, 
newly developed area (unplanned) and planned area such as colony type, parcels plotting 
area and housing complex etc. Table 2.2 shows the hierarchy of residential land use. 
 

Table 2.2: Hierarchy of Residential Land Use 

Level1 Level2 Level3 Level4 

Residential 

Densely Populated 
Medium Populated 
Scarcely Populated 
(The category were devised 
based on the local 
condition; based on the 
density of houses, dense, 
moderate and or sparse 
residential unit areas may 
be used for > 70 %, 40-70% 
and < 40% categories 
respectively) 

Old Area, 
Newly Developed 
Area (Unplanned) 
Planned Area 
(Colony Type, 
Parcels Plotting Area 
and Housing 
Complex, etc.)   

Residential cluster-r 
Apartment/Multi-
storeys-a 
Oldage care place-o 
Hostel-h  
Dharashram-d 
Quarters-q 
Infracture developed 
area-i 
Other-x  

 

2.2.3 Commercial Land Use 
Commercial areas are those used predominantly for the sale of goods and services. It consists 
of the main building, supporting structure and area that serve for commercial purpose. They 
are often abutted by, residential, agricultural, or other contrasting uses which help define them. 
It includes shopping centers, hotels, guest houses, shops, private schools, health centers, 
radio station, petrol pumps etc. Commercial areas are further classified into service areas and 
business areas. The service areas include public services whereas Business area includes 
market area where exchange of goods and services occur. Commercial strip are situated 
along the highway and access route to the highway in this VDC. Table 2.3 shows the hierarchy 
of commercial land use. 
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Table 2.3: Hierarchy of Commercial Land Use  

Level1 Level2 Level3 Level4 

Commercial 

Service Areas Government Service Area(G) Designated 
Name Business Areas Market Area with specific categories 

like  
      Market (M) 
      Hotel (H) 
      Recreation(R) 
      Utility(U) 
      Storage(T) 
      Service (S) 

Commercial Level4  

Market Subcategory (M) Recreation Subcategory (R) Utility Subcategory (U) 

Shop - s1 Cyber cafe - y1 Water Reservoir - w1 

Boutique - b2 Cinema Hall - c2 Hydropower Area - h4 

Departmental Store - d1 Concert Hall - h2 Cable Car  - c5 

Retail Business - r2 Theatre - t2 Gas Plant - g3 

Supermarket - m1 Dance Hall - d2 Oil Storage - o4 

 

Hotel Subcategory (H) Night Club - n1 Other storage - x3 

Hotel - h1 Gaming Hall - g2  

Guest House -g1 Gambling Hall - l1 
Government Service Area 
Subcategory(G) 

Fast-food -f1 Exhibition Centre - e1 Agriculture Office - ag 

Restaurant - r1 Gym House - m2 CBS  - b5 

Bar - b1 Other Entertaing area - x2 Civil Aviation - ca 

Travel Agency - t1  Communication - cm 

Other hotel - o1 Services  Subcategory (S) Court - co 

 Bank/Money Exchange - b3 Cultural Office - cu 

Hotel Subcategory (H) Private Post office - p1 District Administration office - a1 

Hotel - h1 Private Communication Area - c3 Doildar - do 

Guest House -g1 Broadcast Studio - d3 Education - en 

Fast-food -f1 Private School Area - e2 Electricity office - eo 

Restaurant - r1 Private Health Service Area - h3 Forestry office - f2 

Bar - b1 Petrol Pump - m3 Health office - h5 

Travel Agency - t1 Radio Station - r3 Irrigation office - i1 

Other hotel - o1 Service centre - s2 Land Transaction Office -lt 

 TV Station - t3 Local Development office - l2 

Storage Subcategory (T) Other Service - o3 Mining and Geology - mg 

Storage house/ area - s3  Other - o5 
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Consultancy service area 
- c4  Petroleum - pm 

Business house - b4  Post Office - po 

  Road Office - r4 

  Soil Conservation - sc 

 
2.2.4 Industrial Land Use 
Industrial areas are the areas where production of goods occurs. It includes a wide array of 
land uses from light manufacturing to heavy manufacturing plants. It includes area covered by 
land, house and shed that are used as workshop or processing and manufacturing industry. It 
consists of factories such as textile, food, brick, timber, vehicle, brewery etc. It is further sub-
divided into small scale industry including cottage industry, medium scale industry and large 
scale industry. Table 2.4 shows the hierarchy of industrial land use. 

 

Table 2.4: Hierarchy of Industrial Land Use 

Level1 Level2 Level3 Level4 

Industrial 

Small Scale Industry(S) 
Medium Scale Industry(M) 
Large Scale Industry(L) 
Special Economic Zone(E) 
Industrial Estate(I) 
Other Industrial Category(O) 

 Designated 
Name 

 
2.2.5  Forest Land Use 
Area covered by vegetation completely or partially and which does not fall under above 
mentioned category is forest. It consists of area covered by forest, shrub and grazing 
land/grassland. It is an area with natural or planted trees along with shrubs and grass where 
the dominant species are trees of various kinds. The forest land are subdivided into level 2 
sub types as per the climatic vegetation zone such as tropical (<1000 m), subtropical (1000-
2000/2100m), temperate (2000/2100-3000/3100), sub-alpine (3000/3100-4000/4100) and 
alpine (4000/4100-4500). Similarly the forest land is further subdivided into level 3 categories 
by cover type as hardwood, coniferous and mixed. On the basis of crown density, forest is 
classified as dense, sparse, degraded types. Similarly, according to the forest ownership 
category or use right, it is classified as private, protected, government managed, community, 
leasehold, collaborative and religious. The hierarchy of forest land use is shown in Table 2.5. 
 

 

Table 2.5:  Hierarchy of Forest Land Use 

Level 1 Level 2 Level 3  Level 4 Level 5 Level 6 Level 7 

Forest 

Climatic 
Vegetatio
n Zone: 

 
Tropical 
Forest 

(<1000m) 
 

Sub-
tropical 

Cover 
Type 

 
Hardwoo

d 
 

Conifero
us 

 
Mixed 

Species Type 
 

Sal: Shorea 
R7obusta Or 

Dalbergla 
Sissoo etc 

 
Pr: Pinus 

Rosburghii 
 

Crown 
Density: 

 
Dense (>70% 
Crown Density) 
 
Sparse (40-
70% Crown 
Density) 
 

Maturity 
Class 

 
Mature  
To over 
mature-

trees have 
reached at 

least 
estimated 

Forest 
Ownershi

p 
Category 

or Use 
Rights: 

 
Private 

 
Protected  
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(1000-
2000/2100

m) 
 

Temperat
e 

(2000/210
0-

3000/3100
m) 

 
Sub-

alpine 
(3000/310

0-
4000/4100

m) 
 

Alpine 
(4000/410
0-4500m) 

Quercus (Oak) 
all species 

 
Pinus 

wallchiana) 
Blue Pine etc 

Degraded 
(<40% Crown 
Density) 
followed by 
name of 
Dominant 
species 
 
(Crown 
Density/Tree 
density and 
Maturity of the 
forest should 
be adopted to 
categorize 
dense, sparse 
and degraded 
forest) 

rotation age 
of saw 

timber size 
 

Immature 
or small 

timber size 
materials 

 
Reproducti

on 
New 

generation 
to pole size 

 
Governmen

t 
Managed 

 
Community 

 
Leasehold 

 
Collaborativ

e 
  

Religious 
Others 

 

Shrub     

 
Shrub or bush has multiple stems and are usually about 5-6m in height. A large number of 
plants can be either shrubs or trees depending on their growing conditions. Shrubs are 
generally found in the gardens, narrow gullies, along the river bank as well as on bare 
unattended land during rainy season. Shrubs are not categorized into lower levels. 
 
2.2.6 Public Services Land Use  
Public services are those services which cannot exclude any person from using it under certain 
terms of condition. Land used for School, College, Hostel, Parks, Airport, Road, Stadium, 
Picnic spot, and other public service activities are categorized in this class. Public service is 
further classified on the basis of their functional use into Educational, Security Services, 
Transportation Infrastructure, Health Service, Recreational facility, Institution and Open Area. 
School, Colleges and Universities are placed in Educational class. Police station and Fire 
station are categorized in Security services. Transportation Infrastructure includes Road, Trail, 
Airport, Bus Park, Railway, Ropeway, etc. Hospital, Health Post, Polyclinic etc are included 
under Health services. Recreational facility includes Park, Picnic spot, Open Spaces, Stadium, 
Playground etc. Institutional service includes Government and Public institutions. The 
hierarchy of public services is presented in Table 2.6 
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Table 2.6: Hierarchy of Public Service Land use 

Level 1 Level 2 Level 3 Level 4 

Public 
Services 

Educational  As explained at the end 
of the table 

Designated 
Name 
 
 

Security Services  
Transportation Infrastructure 

Health Service 
Recreational Facility  

Institution 

Open Area 

 

Public Use Level 3 

Sub-Category Transportation- T Sub-Category Institutional- I 

Highway - h2 Private Institution - r3 

Feeder Road - f2 Public Intuition - p6 

District Road - d3 NGO - n2 

Local Road - i1 INGO - i4 

Other Road - o5 Other intuitional- o8 

Bus park - b1 Sub-Category Recreational- F 

Airport - a2 Public Theatre- c8 

Railway - r2 Drama House - d4 

Car Park - c4 Stadium - s3 

Port - p3 Playground - g4 

Pavement - v1 Open space - o9 

Cart Track - t3 Other - x2 

Other Transportation - x1 Zoo - z1 

Bridge - g3 Rest-point-Chautari- r4 

 Museum - m1 

Sub-Category Education- E Sub-Category Security Service- S 

Primary - p5 Police Station - p8 

Secondary - s2 Military Area - m2 

Campus - c5 Armed Force - a3 

University - u2 Other Security- o10 

Other educational area- o6  

  

Sub-Category Health - H  

Hospital - h3  

Nursing Home - n1  

Health Centre - c7  
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Pharmacy - f3  

Polyclinic - i2  

Other - o7  

 

2.2.7 Mine and Minerals Area Land Use 

The mine and mineral area land use include areas having metallic minerals, non-metallic 

minerals, gemstones, construction minerals (materials), fuel minerals, decorative and 

dimension stones and other minerals. The hierarchy of mine and mineral area land use is 

given below in Table 2.7. 

Table 2.7: Hierarchy of Mine and Minerals Land use 

LEVEL1 LEVEL2 LEVEL3 LEVEL4 LEVEL5 

Mine 
and 
Minerals 

Metallic 
Minerals 

Mine_minerals_Construction(Materials) 
sub_Category (CNSM) Licensed 

Not 
Operated 
So Far 

  
Nonmetallic 
Minerals Sands 

Not-
Licensed 

Currently 
under 
Operation 

  Gemstones Cobbles Reserved Closed 

  

Construction 
Minerals 
(Materials) Flaggy quartzite Banned 

Other 
Operation 
Status 

  
Fuel 
Minerals Limestone     

  

Decorative 
and 
Dimension 
Stones Pebbles     

  
Other 
Minerals Quartzite     

    River boulders     

    Schist     

    Slates     

    Other Construction Minerals     

    
Mine_minerals_ Decorative and 
Dimension_sub_Category (DCDEM)     

    Basalt     

    Coloured sandstone     

    Granites     
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    Marble     

    Quartzites     

    Other Decorative and Dimension Minerals     

    
Mine_minerals_Fuel_Sub_category(FUE
L)     

    Coal     

    Hot springs     

    Methane     

    Petroleum     

    Other Fuel Minerals     

    Natural Gas     

    Mine_minerals_GEM_Sub_category(GM)     

    Aquamarine     

    Beryl     

    Garnets     

    Gem     

    Kyanites     

    Quartz crystals     

    Ruby     

    Sapphire     

    Tourmaline     

    Other Gemstone Minerals     

    
Mine_minerals_non_metallic_cateory(NM
)     

    Clay     

    Dolomite     

    Limestone     

    Magnesite     

    Mica     

    Phosphorite     

    Quartz     

    Silica sand     

    Talc     
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    Other Non-Metallic     

    Phyllite     

    
Mine_minerals_Metallic_Sub_category(M
TL)     

    Iron     

    Copper     

    Zinc     

    Lead     

    Cobalt     

    Nickel     

    Gold     

    Silver     

    Tin     

    Tungsten     

    Molybdenum     

    Uranium     

    Lithium     

    Lepidolite (Mica)     

    Tantalum     

    Bismuth     

    Arsenic     

    Cadmium     

    Chromium     

    Mercury     

    Titanium     

    Other Metallic Minerals     

 

2.2.8 Cultural and Archaeological Land Use 

The Cultural and Archaeological land use include heritage site, durbar square, gadh, 

archaeological site, cultural site, fort, temple, stupa/monastery, mosque, church, bahal, patis, 

bihar and other. The hierarchy of Cultural and Archaeological land use is presented in Table 

2.8. 
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Table 2.8: Hierarchy of Cultural and Archaeological Land use 

LEVEL1 LEVEL 2 

Historical and Archeological Historical, Archeological and Religious Sub category 

  Heritage Site (h) 

  Durbar Square (d) 

  Gadh (g) 

  Archeological Site (a) 

  Cultural Site (c) 

  Fort (f) 

  Temple(t) 

  Stupa/Monastery(s) 

  Mosque(m) 

  Church(c) 

  Bahal(b) 

  Patis(p) 

  Bihar(v) 

  Other(o) 

 

2.2.9 Riverine and Lake Area Land Use 

The Riverine and Lake Area land use include ponds, lakes, canals, glaciers, snow area, 

wetlands, rivers, spout, wells, kulo, sand and other hydrological area. The hierarchy of 

Riverine and Lake land use is shown in Table 2.9 

Table 2.9: Hierarchy of Riverine and Lake Land use 

LEVEL1 LEVEL2 

Riverine and Lake Area Pond (p) 

  Lake (l) 

  Canal (c) 

  Glacier (g) 

  Snow Area (s) 

  Wetland (w) 

  River (r) 

  Spout (t) 

  Well (e) 

  Kulo (k) 

  Other (o) 

  Sand (d) 
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2.2.10 Excavation Area Land Use 

The Excavation Area land use include areas with cobbles, flaggy quartzite, limestone, pebbles, 

phyllite, quartzite, river boulders, sands, schist, slates and other excavation materials. The 

hierarchy of Excavation Area land use is shown in Table 2.10 

Table 2.10: Hierarchy of Excavation Area Land use 

LEVEL1 LEVEL2 LEVEL3 

Excavation 
(Construction 
Materials) Area 

Cobbles 

Licensed 

  Flaggy quartzite Not-Licensed 

  Limestone Reserved 

  Pebbles Banned 

  Phyllite   

  Quartzite   

  River boulders   

  Sands   

  Schist   

  Slates   

  Other Excavation Materials   

 
2.2.11 Others Land Use  
Other land use include types of land that does not belong to the above mentioned categories. 
Such type of lands are: grass land and its various forms. Grass land is further divided into 
tropical (<1000m), sub-tropical (1000-2000/2100m), temperate (2000/2100-3000/3100 m), 
sub-alpine (3000/3100-4000/4100m) and alpine (4000/4100-4500m) categories. Table 2.11 
presents the hierarchy of other land uses as per Land Use Policy 2072. 
 

Table 2.11: Hierarchy of Other Land use 

 

Level 1 Level 2 Level 3 Level 4 

Others 

 

 

 

 

Grazing 
Land-G 

 

Climatic Vegetation Zone 

Tropical, (<1000m);  

Sub tropical,(1000-2000/2100m); 

Temperate,(2000/2100m-
3000/3100m); 

Sub-alpine, (3000/3100-
4000/4100m); 

Alpine, (4000/4100m-4500m). 

 

Others-X   
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Chapter – 3 
METHODOLOGY 

3.1 Data Sources 
 
There are many different sources of information on existing land use and land cover and on 
changes that are occurring. Local planning agencies make use of detailed information 
generated during ground surveys involving enumeration and observation. Interpretation of 
large-scale aerial photographs also has been used widely. In some cases, supplementary 
information is inferred on the basis of utility hookups, building permits, and similar information. 
Major problems are present in the application and interpretation of the existing data. These 
include changes in definitions of categories and data collection methods by source agencies, 
incomplete data coverage, varying data age, and employment of incompatible classification 
systems. In addition, it is nearly impossible to aggregate the available data because of the 
differing classification systems used (James R. Anderson et el 2001). 
  
The primary data source used for the land use classification in this project is high‐resolution 
0.5m resolution Panchromatics WorldView-2 satellite imagery fused with the 4 band multi-
spectral image of 2 meter spatial resolution of the same. Various other vector, raster and 
imagery data sets were used as ancillary data, which enhanced interpretation and 
classification of land use classes. This chapter describes, in brief, the sources and 
characteristics of various datasets used for the study. 
 
Both types of data, primary and secondary, were used for the present land analysis.  Maps 
and their related information of Land utilization, Land Capability, Land System, and 
Topographical Map prepared by Survey Department, Government of Nepal in different years 
were used as secondary information. Above maps and their reports was gathered and 
analyzed before interpretation of satellite imagery and field visit. Three WorldView-2 satellite 
images (MSS and pan bands) dated on 19th November 2016, of the project area was used for 
this project. Primary data (e.g., land use types, cropping pattern, and forest 
types/management) was collected during the field work through observation and discussion 
with locals using the formatted questionnaires and maps. All data and information obtained 
from secondary sources related to this theme (land use) were verified during the field work. 
Major data sources used for this study are as follows.  
 
WorldView-2:  
WorldView-2 satellite system is one of the best ground resolution commercial color imaging 
satellite of the present time. The satellite has extraordinary detail, high accuracy. WorldView-
2 satellite simultaneously collects panchromatic imagery at 0.5m and multispectral imagery at 
2m at nadir view. The WorldView-2 image was obtained from National Land Use Project 
(NLUP), Mid-Baneshwor, Kathmandu. A sensor characteristic of WorldView-2 is described in 
Table 3.1  
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Table 3.1: Specification of WorldView-2 Image 

Package 27 

Product ID: 055839166080_01_P004 

Image Manufacturer: Digital Globe, Inc. ("Digital Globe") 

Image ( sensor Name): WORLDVIEW-2 

Processing Level: Standard Geometrically Corrected 

Cloud cover:   0% in the study area 

Image Type:  PAN/MSI 

Resolution  Spatial Pan- 0.5 m and MSI : 2m Spectral: 4 bands 

Date of Acquisition: 2016-11-19 05:28:54 GMT 

Buffering: Well cross the boundary of the project study area 

Sensor Type: Satellite 

  

Product ID: 055839166080_01_P006 

Image Manufacturer: DigitalGlobe, Inc. ("DigitalGlobe") 

Image ( sensor Name): WORLDVIEW-2 

Processing Level: Standard Geometrically Corrected 

Cloud cover:  0% in the study area 

Image Type:  PAN/MSI 

Resolution  Spatial Pan- 0.5 m and MSI : 2m   Spectral: 4 bands 

Date of Acquisition: 2016-11-19 05:28:41 GMT 

Buffering:  Well cross the boundary of the project study area 

Sensor Type: Satellite 

  

Product ID: 055839166080_01_P008 

Image Manufacturer: DigitalGlobe, Inc. ("DigitalGlobe") 

Image ( sensor Name): WORLDVIEW-2 

Processing Level: Standard Geometrically Corrected 

Cloud cover:  0% in the study area 

Image Type:  PAN/MSI 

Resolution  Spatial Pan- 0.5 m and MSI : 2m  Spectral: 4 bands 

Date of Acquisition: 2016-11-19 05:27:58 GMT 

Buffering:  Well cross the boundary of the project study area 

Sensor Type: Satellite 
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The WorldView-2 image used in the study area are shown in Figure 3.1. 

 
Figure 3.1: WorldView-2 Images of the Package 27 VDCs Rupandehi District 



Land Use Report of Gangobaliya VDC                                                                               Final Report 

ADMC Engineering Pvt. Ltd.  

  

 

24 

Topographical Map: The Topographical base maps collected from NLUP as bellow: 
Map Sheet No. 278306C, 2783-06B, 2783-07C, 2783-10B and 2783-11A in the scale of 1: 
25000 bearing supplementary contour of interval 10m and in some areas even 5m. These 
maps are published in 1996 and are compiled from 1: 50000 scale aerial photography of 
December, 1990 and field verification done in December, 1991. Both hard copy and soft copy 
covering the project VDCs and its surrounding was obtained from Survey Department of 
Nepal. The Topographical Maps were used for planning process of GCPs collection with 
DGPS survey and also used for feature extraction of dataset such as drainage network, VDC 
boundary, location name, etc and additional data for GIS based analysis.  
 
Digital Elevation Model: Digital Elevation Model was prepared from the spot height and 
contour data of Topographic map of study area prepared by Department of Survey.  The DEM 
was used for the orthorectification of the image and to derive information such as slope, 
aspect, relief intensity surface etc. for performing different terrain analysis. The DEM prepared 
from contours of topographical map is overlaid with VDC boundary of respective VDC of this 
project. 

Digital Elevation Model has been prepared from the spot height and contour data of 

Topographic map of Department of Survey. However, an intensive task was required to be 

performed for correcting the hydrographic data as the given river line data do not match with 

the geographic behavior. The DEM was created in ArcGIS using topo to raster feature tool. 

The DEM was used to derive information such as slope, aspect, relief intensity surface etc. for 

performing different terrain analysis. 
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Figure 3.2: DEM for package 27 of Rupandehi District 
 

 

Figure 3.3: DEM map of Gangobaliya VDC 
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Figure 3.4: Slope map of Gangobaliya VDC 
 

LRMP Maps/Reports: Land Utilization, Land System and Land Capability maps and reports 
prepared by Land Resource Mapping Project (LRMP), 1986 were used as references for 
getting insights into existing land use classification and zonation system of Nepal. These maps 
are used to aid the classification process in the study. 
 
Land Use Policy 2072: Land Use Policy (2072) was the main basis for the classification of 
the land use categories. The policy was reviewed. The major land use categories ascribed by 
the policy were adopted in classifying the existing land use of the study area. 
 
Key Informants Interview (KII): KII conducted interviewing selected individuals for their 
knowledge and experience in land use, forests (species and management) and cropping 
pattern and their related issues. Interviews were qualitative, in-depth, and semi-structured. 
The interviews were guided by a checklist of topics/issues or open-ended questions.  
 
Formal and Informal Consultation, Discussion and Observation: Formal/informal 
discussion with VDC members, local stakeholders and people of different backgrounds and 
social identities was conducted to identify key actors and agents of the project and to explore 
the underlying socioeconomic, cultural and bio-physical situation that have shaped the 
optimum utilization of resources and land use practices. Observation was made for confirm 
the land use pattern and their practices. 
 

Ground Control Point: Differential global positioning system (DGPS) survey was carried out 

for the collection of ground control points (GCPs) including check points. The DGPS survey 

for this package VDCs was carried out during the month of December. The works includes 
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