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Preface 
    
The availability of information needed for sound decision making at the national, regional and global levels is an essential element of 

planning sustainable development. The land use classification is designed to provide a frame work for harmonizing existing 

classification and reporting of land use information and provide a basis for the creation of state data sets The primary objective of 

the project is to determine the status of major land cover types in the district level. Nowadays, it is realized that it is very important 

to know how land cover has changed over time, in order to make assessments of the changes one could expect in the (near) future and 

the impact of these changes will have on peoples' lives. Himachal Pradesh is a mountainous state offering wide variation in terrain 

and climatic conditions and associated ecosystems. The state encompasses about 55676 sqkm area distributed over 12 districts. The 

state frequently encounters man-made or natural calamities/hazards, such as droughts, floods, earthquakes, besides, local specific 

hazards like epidemics, fires, etc. The spatial and temporal information on land cover / land use provide a basis for proper planning 

which reduces the natural hazards. 

Conventional techniques for mapping land cover is too complicated and demand huge amount of human resources and time .To 

answer this challenge, modern tools (RS&GIS) have proved to be a highly supportive in producing the valuable information with 

minimum resources and  time.  

The areas under different land cover types of Himachal Pradesh that exists in the state revenue records are slightly different and 

hence recognizing the need of land cover at district level for proper planning. The Centre for Geo-informatics, Research and Training 

at CSK Himachal Pradesh Agriculture University attempted this first-of-its-kind activity, that of estimating area of the land cover 

types using modern Geo-IT tools -remote sensing and GIS. Realizing the importance of the information and its vital role in orienting 

the development strategies for the state, the Department of planning, Government of Himachal Pradesh sanctioned project to assess 

the land cover information at district level of the entire state.  

The report may kindly be treated as a starting point in thought of land cover classification based medium resolution remote sensing 

data and a higher intensity more precise study be initiated in this direction to obtain more precise results. This report has been done 

as a preliminary work which can be improved. 

I complement and congratulate the study team and their associates for undertaking this venture and hope they will be able to answer 

these anticipated queries in their further studies.  

 
 

Vice-Chancellor 

CSKHPKV, Palampur 



 Disclaimer  

 
   The results of this report, the views expressed, information and analysis are solely the output of a computer generated estimation 

of the land cover types of Himachal Pradesh. The authors assume no responsibility for any predicament in this regard, nor for any 

actions taken in reliance thereon, though criticism on approach and/or methodology is welcome. Further, the authors also assume no 

responsibility of the discrepancy in reported /estimated areas of different land cover types as the satellite imageries taken during the 

period may have some cloud cover resulting spatial confusion with features on Earth, Confusion in categorizations of land cover 

types etc may arise due to quality of spectral signatures prevalent on remote sensing imageries acquired for the study. The authors 

strongly recommend that these land cover area estimates need to be thoroughly verified before implementation by any agency. 

Although, the authors have taken all care to use standard procedure to make the estimates, but would strongly recommend its further 

verification and the report may not be given for any public use unless exclusively approved by the experts. The authors have made an 

all out efforts to estimate the land cover areas correctly but still there is discrepancy with actual revenue records, not all land cover 

areas match the official figures which are due to the procedure of delineating the land cover classes. 

The figures reported by department of revenue and the other state government departments are the final official figures and figure 

reported in this report should not replaced with those revenue figures. The authors of this report further emphasize that for all 

official purposes the figures of revenue department are final and authors have no intensions of replacing those with figures reported 

in this study. 

 



Executive Summary 
    

 
The overall development of any region depends upon precise definition of the area and land 

use pattern. The land use and land cover information is essential for number of planning and 

management activities of natural resources which are vital in the face of changing climate. For 

making strategies for sustainable development in hills, planners must take into account the 

amount of actual area available under each land cover class. In the plain areas, the estimates 

of the actual land cover /land use area can be easily made as flatlands are easy to measure. In 

the mountain areas where there is undulating topography, precise estimates of actual land 

cover /land use areas can not be made by ordinary means as surface area is a derivative of 

elevation also. Therefore, an attempt was made to estimate the actual land cover area of 

Himachal Pradesh satellite imageries data with Remote sensing techniques. It would facilitate 

the planners to rethink and re-plan the development strategies for mountainous areas and start 

developing an approach which could facilitate proper assessment of constraints and 

potentialities of hill area. The results were derived from Indian Remote Sensing Linear Imaging 

Self Scanning Sensor (LISS3) which was 23.5 meter spatial resolution. In general the 

calculations done with LISS3 are affected by spatial resolution, Selection of Boundary and 

Inability of software to classify some areas referred as Spectral Confusion. A classification 

based on IRS LISS3 would cause a deviation in results because of its medium spectral 

resolution of 23.5 meters. There has been an increase in the area of forests due to the fact that 

pixel size of 23.5 meters will classify partial forest regions into Forests, if the boundary regions 

are covered with trees, hence during the classification there are some unclassified forest pixels 

which were counted in the forest class. 

 

A whole of 55,673 sq km area of Himachal Pradesh is divided into classes’ viz., forests, 

agriculture, grass/shrub, non-vegetation/rocks, glaciers and water bodies. The results of the 

present study on  remote sensing  land cover estimates for the state indicate that 15 per cent of 

the total geographical area is cultivated land and the non-cultivated lands under different land 

covers viz., grass/shrubs (18%), non-vegetation (25%), forests (32%) and glaciers/snow and 

water bodies which collectively constitute the remaining 12 per cent. These are the classes 

derived from 2001-2002 IRS 1D LISS3 data. There are discrepancies between actual and 

documented data from revenue records in other classes too. The estimates of prominent 

classes viz. Forest and Agriculture use were compared with revenue records indicated higher 

degree of accuracy for flat lands than mountainous areas.  Classification of remote sensing 

data in mountain terrain is problematic because of variation in the sun illuminations angle which 



results in biased spectral reflectance data, the distribution of which not fulfill normality as 

required by the maximum likelihood classifiers.  

 The district showing large increase in 3-D surface area corresponds to more discrepancy in 

area estimate of forest and agriculture land cover classes. In the districts with relatively flat 

lands e.g. Una, Hamirpur and Bilaspur the additional areas are comparatively less has more 

accuracy with estimated area compared to land revenue records.  

This report has been done as a preliminary work which can be improved. The report 

emphasizes that this report may kindly be treated as a starting point in thought of land cover 

classification based medium resolution remote sensing data and a higher intensity more precise 

study be initiated in this direction to obtain more precise results                
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      A whole of 55,673 sq km area of Himachal Pradesh is divided into classes’ viz., forests, 

agriculture, grass/shrub, non-vegetation/rocks, glaciers and water bodies. The results of the 

present study on  remote sensing  land cover estimates for the state indicate that 15 per cent of 

the total geographical area is cultivated land and the non-cultivated lands under different land 

covers viz., grass/shrubs (18%), non-vegetation (25%), forests (32%) and glaciers/snow and 

water bodies which collectively constitute the remaining 12 per cent i.e. results were derived 

from 2001-2002 Indian Remote Sensing Linear Imaging Self Scanning Sensor (LISS3) which 

was 23.5 meter spatial resolution. In general the calculations done with LISS3 are affected by 

spatial resolution, Selection of boundary and Inability of software to classify some areas 

referred as Spectral Confusion. 
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There are discrepancies between actual and documented data from revenue records in other 

classes too. The estimates of prominent classes viz. Forest and Agriculture using satellite 

imageries data were compared with revenue records indicate higher degree of accuracy for flat 

lands than mountainous areas.  Classification of remote sensing data in mountain terrain is 

problematic because of variation in the sun illuminations angle which results in biased spectral 

reflectance data. The district showing large increase in 3-D surface area corresponds to more 

discrepancy in area estimate of forest and agriculture land cover classes using Remote sensing 

data. In the districts with relatively flat lands e.g. Una, Hamirpur and Bilaspur the additional 

areas are comparatively less has more accuracy with estimated area compared to land revenue 

records.  

The results of the study are solely the output of computer generated estimation with GIS 

software. This report has been done as a preliminary work which can be improved. The authors 

emphasizes that this research report may kindly be treated as a starting point in thought of land 

cover classification based medium resolution remote sensing data and a higher intensity more 

precise study be initiated in this direction to obtain more precise results. 
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  1. LAND COVER MAPPING  
 

1.1 Background 

Land use and land cover information is essential for a number of planning and 

management activities. The existing land use patterns, because of their strong 

influence on how land could be used in future, become a crucial factor in deciding as to 

how land development, management and planning activities should be undertaken. 

Most of the natural resources are directly or indirectly related to the surface cover in a 

given locality. Therefore, to maintain harmony among sustainable resources and socio-

economic needs, land use and land cover studies should be dealt with care. Land cover 

is intrinsically connected to the structural and functional balances of local ecosystems. 

Land use and land cover change (LULCC) is a major factor in sustainable development 

and human response to global change. LULCC plays a pivotal role in global 

environmental change and contributes significantly to earth-atmosphere interactions 

and biodiversity loss. The spatial distribution of the land cover is strongly related to 

climatic conditions. Vegetation as main factor of land cover is a very sensitive part of 

the ecosystem for climate change. Both the growing season and the total amount of 

vegetation, together called the vegetation dynamics, are strongly affected by climatic 

changes. 

The ecosystem of HP is experiencing a rapid change due to human impacts. Because 

of environmental changes, land use and land cover changes are very rapid, and 

therefore, there is a need for an inventory of past and present knowledge on land use 

and land cover in the HP. There is a lack of information on land use and land cover in 

HP, which is the key factor for sustainable land use management and development. 

The availability of land use and land cover information allows decision-makers to 

develop short and long-term plans for conservation, sustainable use and development 

of natural resources. Spatial land use information often does not exist, whereas land 

cover information is mostly present in the form of maps derived from remotely sensed 

data. The latter could provide a basis for obtaining land use and land cover information 

but currently there is no comprehensive methodology to obtain such information in a 

standardised manner. Remotely sensed satellite imagery provides a source of reliable 

data for land use and land cover study. The increased availability and low-cost satellite 

imaging technology has made its use very practical for studying land use and land 

cover in large areas. Methodologies using wide and medium resolution satellite data 



are being developed for land cover discrimination and mapping at regional scale. 

However, in HP, with its wide variety of land cover types due to the diversity in 

landforms and variability in rainfall, a case study was carried out to try and develop an 

innovative methodology to obtain the dominant land cover types from satellite data. 

The primary goal of the study is to understand the land use and land cover pattern of 

HP with the main objective to develop a standard methodology to understand and 

explain the pattern of land cover characterisation using satellite images at regional 

scale. 

 

1.2 Land Cover 

The definition of land cover is fundamental, because in many existing classifications 

and legends it is confused with land use. 

Land cover is the observed (bio) physical cover on the earth's surface 

When considering land cover in a very pure and strict sense, it should be confined to 

the description of vegetation and man-made features. Consequently, areas where the 

surface consists of bare rock or bare soil are land itself rather than land cover. Also, it is 

disputable whether water surfaces are real land cover. However, in practice, the 

scientific community usually includes these features within the term land cover. 

 

1.3 Land use 

Land use is characterized by the arrangements, activities and inputs people undertake 

in a certain land cover type to produce, change or maintain it. The following examples 

are a further illustration of the above definitions: 

"grassland" is a cover term, while "rangeland" or "tennis court" refer to the use of a 

grass cover; and "recreation area" is a land use term that may be applicable to different 

land cover types: for instance sandy surfaces, like a beach; a built-up area like a 

pleasure park; woodlands; etc.  

Remote sensing data help in mapping land resources, especially in mountainous areas 

where accessibility is limited. Land cover and land use mapping is thus very important 

for evaluating natural resources. Classification of remote sensing data in mountainous 

terrain is problematic because of variations in the sun illumination angle. This results in 

biased reflectance data, the distribution of which does not fulfil normality as required by 

the maximum likelihood classifier. In the present work the topographic effect is 

corrected by normalising the spectral bands by the total intensity. Classification results 



are further refined and verified by using ancillary data and expert knowledge of the area 

i.e. ground trurthing.  

 

2. Materials and Methodology 

 

2.1 Data Source 

As mentioned above, the main source of data for land use and land cover mapping of 

HP is satellite data. For this, the study used the Indian Remote Sensing satellite series 

1D (IRS 1D) Linear Imaging and Self Scanning Sensor (LISS3) of multiple dates from 

1999 to 2000. The IRS1D LISS3 satellite image contains four bands (Blue, Green, Red, 

Near-Infra Red) with spatial resolution of 24 metres. The detail of the acquired IRS1D 

LISS3 images for the study is given below in Table 1. 

 
Table 1. Details of Acquired IRS1D-LISS3 Image for HP 
 

S.No. Path Row Date 

1 094 047 19 October, 1999 

2 095 047 19 September, 1999 

3 094 048 19 October, 2001 

4 095 048 06 October, 2000 

5 096 048 03 October, 2001 

6 095 049 06 October, 2000 

7 096 049 03 October, 2000 

 
The study, also, compiled other basic spatial layers, such as administrative boundary, 

contours, settlements, rivers, etc. The Digital Elevation Model (DEM), generated from 

contours, was another important data source which was explicitly used in the study. 

 

3. Digital Image Processing 

3.1 Geo-referencing 

The study acquired 7 scenes of the IRS1D-LISS3 satellite data covering the whole HP. 

Each of these scenes were rectified and geometrically corrected using ground control 

points (GCPs) from the digital topographic map published by National Imagery and 

Mapping Agency (NIMA) during January 1996 and Defense Mapping Agency (DMA) of 

the U.S. Government at the scale of 1:500,000. Same locations were identified on the 

maps and the images, and then registered using Erdas Imagine 8.5 software. Overall 



Root Mean Square error (RMS) was limited within a pixel. The images were projected 

into Albers Conical Equal Area with WGS84 spheroid and datum. After geo-referencing, 

all the images were combined (mosaic) into a single image. 

Following projection parameters were used for HP: 

Projection Albers Equal Area Conic 

Spheroid  WGS84 

Datum WGS84 

Latitude 1st Parallel 20 00 00 N 

Latitude 2nd Parallel 35 00 00 N 

Central Meridian 82 30 00 N 

Central Parallel 0 N 

False Easting  0 

False Northing  0 

 

3.2 Classification of Image 

The image was classified using both supervised and unsupervised classification 

techniques, and also with a combination of supervised and unsupervised approaches. 

Supervised techniques alone were verified to be inadequate for a number of reasons, 

for instance, extreme forest complexity, narrow cover type spectral separability, and 

limited potential for automated processing.  Hence, the image was first classified using 

unsupervised classification (ISODATA clustering) technique defining about 30 classes 

(Figure 1). Each of the resulting classes were visually and spectrally evaluated to name 

them. All the classes were named in order to develop target classes. The main problem 

with the ISODATA clustering is that it requires a lot of parameter values to be supplied 

by the user. Hence, the performance of this algorithm is very much dependent on the 

parameter values, and the method used for identifying cluster in the data. Therefore, 

the resultant classes from ISODATA clustering and the corresponding pixels in the 

original image were evaluated carefully, i.e. visually and spectrally, and based on this, 

more than 250 training samples (AOIs) for different target classes were created from 

the original image. The image was then classified based on these generated training 

samples using the maximum possible supervised classification method, resulting 21 

general land cover classes (Figure 2).  

 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Unsupervised Classification              Figure 2. Supervised Classification 
 

3.3 Ground Survey 
A ground survey of randomly sampled areas was carried out to verify and improve the 

classification. The sample areas were randomly selected based on Area Frame 

Sampling (AFS) method, which included several processes as described below. 

 

3.4 Sample Design 
A frame of the study area (HP) was designed by identifying the minimum and maximum 

X, Y coordinates to determine the extent of the study area. Then the coordinates of 

each point, in both X and Y directions, at an interval of 10km (the size of the block) 

were calculated using the UTM coordinate system. A spatial layer of the square frame 

was generated using these coordinates (Figure 3). The size of the segments was 

determined to be 1 km by 1 km, and, therefore, each block was again subdivided into 1 

km by 1 km cells; i.e., each square block contained 100 segments. The segments 

(points) associated with each square block were assigned a unique code from 1 to 100 

in each square block as shown in Figure 4. 

 
 
 
 
 
 
 
 
 
 
 

Figure 4: Segments (1km x 1km) in  
                 a square block (10km x 10km) 
 

Figure 3: 10km x 10km Square Frame of HP  
 



3.5 Stratification 
An existing land-use map was very useful for stratifying the area. Five main strata were 

defined (Figure 5) based on the intensity and importance for ground survey, as given in 

Table 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

              Figure 5. Stratified map 
 

 
Table 2. Intensity of Stratums  

 

 

 

 

 

 

 

 
 
 

3.6 Selection of Possible Segments 
After the square grid has been defined, the most practical method for locating or 

selecting sample segments was to locate the maximum number of segments 

(depending upon the chosen maximum sample rate) that could be in any strata. Later 

some of them were discarded due to other specific reasons, e.g., lower sampling rate 

for a stratum, the segment which was falling on the border of the region with less than 

50% of its area inside the region, etc.. A systematic aligned sampling method with a 

Strata Intensity 

Grass/Scrub land 

Reserved forest 

Protected forest 

Agriculture land 

Unproductive/Other land 

High 

Medium 

High 

High 

Low 



3km. distance threshold was applied for random selection of the segments. These 

segments were referred as possible segments (Figure 6). So, the whole segment 

selection procedure consisted of selecting possible segments and then selecting final 

segments. 

The possible segments were overlaid on the 

stratification map, and it was observed that few 

segments were overlapped on the strata 

boundary. When a segment straddles the 

stratum boundary and is shared by two strata, 

there are at least three alternative ways of 

coping with this kind of situation (Gallego 1995): 

(1) assigning the segment to the stratum with 

which it most overlaps; (2) splitting border 

segments into pieces that belong to different  

strata; and (3) keeping only the largest piece of 

the segment in one stratum and discarding all other pieces. 

According to Gallego, the first alternative is the easiest to manage, but may introduce 

some bias. The second alternative seems to keep the largest amount of information 

and might prove to be the best in future, but tests have not given convincing results. 

The third alternative gives the best practical results, although it is not supported by solid 

theoretical background, and this still needs to be developed. So, considering the 

importance of the largest amount of information, the first alternative was selected in this 

study.  

 
3.7 Selection of Final Segments 
After dealing with the straddle boundaries and overlapping of segments in two strata, 

next step was to select final segments for the ground survey by defining a sampling rate 

for each stratum. The sample rates can only be equal or less than the maximum 

sample rate. In this study, the maximum sample rate was 5/100 = 5% (100 segments in 

a block and 5 of them chosen as possible segments). The sample rates for each 

stratum were chosen depending upon the intensity and importance for ground survey. 

In this study, the grass/scrub land, unclassified forest, and agriculture area was given 

high importance, and, therefore, the highest sample rate 4%, was chosen; i.e. a 

maximum of 4 segments per block. So, out of the possible segments, 4 segments were 

Figure 6. Possible segments 
 



randomly selected in a block for these areas. Similarly, the sample rates 3%, and 2%, 

were chosen for reserved forest and unproductive/other areas, respectively. 

Subsequently the segments were randomly selected for each stratum and replicated in 

each block and these resultants were noted as the final segments for the ground 

survey. 

 

3.8  Creation of Sample Map 
The false colour composite of IRS1D-LISS3 image, and the 1:50,000 scale topographic 

map were used to create sample maps (Figure 7). The result of the supervised 

classification and the NDVI map derived from the original image were, also, printed for 

each plots for reference to be used during the field work. The sample of a sample plot, 

and supervised classification and NDVI map of a plot are depicted in Figure 8,9,10, 

respectively. 

 
   

 
 
Figure 7. The use of satellite image and topographic map to create sample maps 

 
 
 
 
 
 
 
 
 



 

 
 
   Figure 8.  The sample of an enlarged plot from IRS1D-LISS3 image 

 
 

   
  Figure 9. The sample of supervised classification map of a plot 

 



    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 10. The sample of a NDVI map of a plot 
 

 
 
3.9 Ground Survey 
Field work was carried out in some of the segments to produce an accurate land cover 

map. The most difficult part during the field work was to find the exact location of a 

segment. The relevant landmarks shown on the map and the topographic maps were 

used to locate a segment, however, in all cases, GPS was used to find and verify the 

exact location of all segments. The field boundaries depicting different land cover type 

were drawn on tracing paper and the land cover codes for each polygon were indicated 

on the tracing paper. Features such as roads, rivers, and streams were also indicated 

wherever possible. 

 

3.10 Post Processing 
The ground survey information and knowledge were carefully evaluated against the 

supervised classification result and little spectral confusion were noticed between some 

features, for instance – dense forest with features within shaded area, sand and gravel 

with non-irrigated agriculture land, etc. The knowledge and information obtained from 

the field visit was very much useful and thus, the post-processing of the classified 

(supervise) image was carried out to improve and refine the classification. Masking of 

some of the features, e.g. river, lake, was done, wherever required.  

 

 
 



3.11 Digital Elevation Model (DEM) 
Area is a fundamental parameters drives from DEM/terrain analysis which is necessary 

for numerous decision making processes. A digital elevation model (DEM) is a digital 

representation of ground surface topography or terrain. It is interchangeable used with 

digital terrain model (DTM). A DEM stores terrain elevation (Surface heights) by means 

of a raster (a grid of squares) or as a triangular irregular network.  Elevation refers to 

heights expressed with respect to a specific reference. DEMs are prepared with many 

techniques using Real Time Kinematics GPS, stereo photogrammetry,LIDAR, 

Topographic Maps, Theodolite or total station ,Doppler, Inertial surveys. However they 

may also be built from land surveying. Amongst all, topographic maps have been the 

most easy and cheap method. DEMs are used often in geographic information systems, 

and are the most common basis for digitally-produced maps. It has many fold uses and 

is a core input for all GIS analysis for a particular or specific work. The DEMs are 

commonly used for extracting terrain parameters ,modeling water flows or mass 

movement (for example avalanches and landslides) ,creation of relief maps,rendering 

of 3D visualizations ,creation of physical models (including raised-relief 

maps),rectification of aerial photography or satellite imagery ,reduction (terrain 

correction) of gravity measurements (gravimetric, physical geodesy). terrain analyses in 

geomorphology and physical geography ,Geographic Information Systems (GIS), 

Engineering and infrastructure design ,Global positioning systems (GPS) ,Line-of-sight 

analysis, Base mapping ,Flight simulation ,Precision farming and forestry, Surface 

analysis, Intelligent transportation systems (ITS) ,Auto safety / Advanced Driver 

Assistance Systems (ADAS) etc. 

Digital elevation models are prepared in a number of ways, but they are frequently 

obtained by remote sensing data rather than direct survey. Older methods of generating 

DEMs often involve interpolating digital contour maps that may have been produced by 

direct survey of the land surface; this method is still used in mountain areas, where 

interferometry is not always satisfactory. A DEM implies that elevation is available 

continuously at each location in the study area. 

The quality of a DEM is a measure of how accurate elevation is at each pixel (absolute 

accuracy) and how accurately is the morphology presented (relative accuracy). Several 

factors like Roughness, sampling density (elevation data collection method);grid 

resolution or pixel size; interpolation algorithm; Vertical resolution; terrain analysis 

algorithm are important for preparing good quality DEM. 

http://en.wikipedia.org/wiki/Digital
http://en.wikipedia.org/wiki/Surface
http://en.wikipedia.org/wiki/Topography
http://en.wikipedia.org/wiki/Terrain
http://en.wikipedia.org/wiki/Raster_graphics
http://en.wikipedia.org/wiki/Square_(geometry)
http://en.wikipedia.org/wiki/Triangular_irregular_network
http://en.wikipedia.org/wiki/Real_Time_Kinematic
http://en.wikipedia.org/wiki/GPS
http://en.wikipedia.org/wiki/Photogrammetry
http://en.wikipedia.org/wiki/LIDAR
http://en.wikipedia.org/wiki/Surveying
http://en.wikipedia.org/wiki/Geographic_information_system
http://en.wikipedia.org/wiki/Surveying
http://en.wikipedia.org/wiki/Interpolation
http://en.wikipedia.org/wiki/Mountain
http://en.wikipedia.org/wiki/Interferometry
http://en.wikipedia.org/wiki/Pixel
http://en.wikipedia.org/wiki/Algorithm


The DEM of Himachal Pradesh as a whole was prepared to indicate the range of the 

elevation. The DEM of entire state then was delineated with district boundary to indicate 

the range of elevation of each district.  The higher quality or accurate DEM can be 

prepared for specific application or usage which require a finer or closer contour 

digitization. DEM is basic or core input for planning and developing decision support 

systems.  

4.0 Results 
4.1 Agricultural land use  
According to department of land records, Himachal Pradesh, the reported total 

geographical area is 55,673 sq km. The legally defined forest occupies 37,033 sq km or 

66.5% area followed by Agriculture 7423 sqkm (13%) which includes Net Area sown, 

Cultivable waste land & Current & other fallow land. The other land use classes viz. 

miscellaneous tree crops not included in cultivation occupy of 329 sq km or 0.6%, while 

the permanent pastures, other grazing lands, alpine pastures, barren, and uncultivable 

wastes occupy 7,696 sq km or 13.8% of total geographical area. The non agriculture 

use class occupy 3192 sqkm area (6.0%).The district-wise land use in Himachal 

Pradesh in 2002/03 is summarized in Table 3. 

 
Table 3. Overall Land Use as of 2002/03   

  Unit: sq km 

 
Source: Department of Land Records, Himachal Pradesh State Government 
 

District Tot 
Geo-
Area 

Legally 
defined 
forest 

Legally 
defined 
forest (%) 

Non 
Agri. 
uses 

Mis. Tree 
crops & 
groves 

Pastures 
& grazing 
land 

Total 
Agri. 
Land 

Total 
Agri. 
(%) 

Bilaspur 1167 428 37 119 1 229 390 33 

Chamba 6515 5030 77 117 0.15 862 506 8 

Hamirpur 1118 219 20 184 0.51 182 532 48 

Kangra 5739 2842 50 776 77 494 1550 27 

Kinnaur 6553 5093 78 1245 1 84 130 2 

Kullu 5503 4952 90 61 4 61 426 8 

Lahaul-Spiti 13693 10133 74 49 1 3470 40 0.3 

Mandi 3951 1860 47 0 3 1081 1008 26 

Shimla 5131 3418 67 147 35 549 982 19 

Sirmaur 2826 1843 65 106 121 123 632 22 

Solan 1937 728 38 98 8 529 574 30 

Una 1540 487 32 290 77 33 653 42 

Total 55673 37033 67 3192 329 7696 7423 13 



4.2 Land Cover and DEM of Himachal Pradesh  
Himachal Pradesh is situated between 300 22’ 44’’ & 33 0  12’ 40’’ N latitude  and 750 45’ 

55’’ & 79 0 04’ 20’’  E longitude. A whole of 55,673 sq km area of Himachal Pradesh is 

divided into classes’ viz., forests, agriculture, grass/shrub, non-vegetation/rocks, 

glaciers and water bodies. According to recent remote sensing  land cover estimates for 

the state indicate that 14 per cent of the total geographical area is cultivated land and 

the non-cultivated lands under different land covers viz., grass/shrubs (17%), non-

vegetation (26%), forests (32%) and glaciers/snow and water bodies which collectively 

constitute the remaining 12 per cent. These are the classes derived from 2001-2002 

IRS 1D LISS3 data that indicate 32 per cent area of the state is forests. There are 

discrepancies between actual and documented data from revenue records in other 

classes too. The fact that there is no substantial new land found; these additional areas 

must be already in use, although misreported.  There could be a possibility of adding 

more land to crop land or any other economically sound ecosystem. 

According to the department of Land Records, Himachal Pradesh, (Table 3) the total 

area under agriculture use which includes net area sown, cultivable waste land & 

current & other fallow lands is 7.423 sq km (13%). The legally defined forests are 

37.033 sq km (67%) of total geographical area of Himachal Pradesh.  

 
Table 4. Spatial Distribution of Land Cover Classes of Himachal Pradesh 
 
 

 

 

 

 

Class  Area (Sq. Km) Percent 

Forest  18003.22 32 

Agriculture 7933.37 14 

Grass/Shrub 9482.18 17 

Rocks/Non-vegetation 14089.85 25 

Snow/Clouds 3769.54 7 

Glaciers 1952.27 4 

Water body 442.42 1 

Total 55672.95 100 



 
 
 
 
 
 

 

 

  
            
              
 
              
 
 
 
 
 
 
 
                                                                                     

 
     Figure 11. Land Cover of Himachal Pradesh 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

                     

 

    Figure 12  Land Cover of Himachal Pradesh 



4.3 Land cover and DEM of different districts of Himachal Pradesh  
 

4.3.1 Bilaspur 
 
Table 5.   Distribution of Land Cover Classes for District Bilaspur 

 
The Bilaspur District of Himachal Pradesh is situated between 31012’ and 31035’ N 

latitude, and 76023’ and 76055’ E longitude. The elevation of the districts ranged from 

286 to 1942 meter above mean sea level reflecting majority the area under low hills. 

The district is situated in Satluj basin in the outer hills of Himachal Pradesh. The two 

dimensional area of district estimated from latitudinal and longitudinal computation from 

GIS software has been found to be 1167.00 sq. km and calculated 3-D surface area 

comes out to be 1327.025 sq km.  Therefore, an additional area of 166.8 sq. km has 

been reported to be present in the district.  This district occupies the highest percentage 

of 42% under Agriculture followed by forest cover 37%.  The water body represents 5% 

of the total area of the district. Grass/shrubs and rocks/non –vegetation occupies 10 

and 2 percent area respectively. The glaciers area estimated was 3 percent which was 

probably confused with cloud cover pixel. Distributions of Land Cover classes are 

shown in Table 5.  

According to the department of Land Records, Himachal Pradesh (Table 3), the total 

area under agriculture use which includes net area sown, cultivable waste land & 

current & other fallow lands is 390 sq km (33%) of the total geographical area of the 

district which is 10 percent higher that the estimated area. The legally defined forests 

are 428 sq km (37%) of total geographical area which is similar to the area estimated 

through remote sensing data. The actual geographical area of the district is 1167 sq km 

showing no discrepancy with estimated area. 

Class Area (Sq. Km) Percent 

Forest  435.65 37 

Agriculture 488.17 43 

Grass/Shrub 117.19 10 

Rocks/Non-vegetation 27.51 2 

Glaciers  39.38 3 

Water body 59.10 5 

Total 1167.00 100 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 

       Figure 13. Land Cover of District Bilaspur 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         
       Figure  14. Digital Elevation Model of District Bilaspur 



4.3.2 Chamba 
 
Table 6. Distribution of Land Cover Classes for District Chamba  

 

The Chamba District of Himachal Pradesh is situated between 32010’ and 33012’ N 

latitude, and 75048’ and 76052’ E longitude. The altitude varies between 491 and 6234 

meter above mean sea level. The north east part of this district covers in high 

mountains. Chamba is the north-western district of Himachal Pradesh. The two 

dimensional area of district Chamba estimated from latitudinal and longitudinal 

computation from GIS software has been found to be  6528.00 sq. km and calculated 3-

D surface area is 11674.528 sq. km.  A supplementary area of as high as 5194.656 sq. 

km has been observed to be occurring in the district.  The major part of the area under 

forest cover class (43%) followed by grass & shrub (19%).  Only 9% areas have been 

under the agriculture use.  Non-vegetation/rocks comprises of 14% of the total area of 

the district. The districts has Hydro power dam reflecting 1% area under water bodies. 

Distributions of Land Cover classes are shown in Table 6.  

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use is 506 sq km (8%) which is close to estimation of the area 

from satellite imageries. The legally defined forests are 5030 sq km (77%) of total 

geographical area of district showing 29 percent discrepancy in the estimated area The 

total geographical area of the district ( 6515 sqkm) as per revenue records is 13 sq km 

less than estimated through GIS software’s. 

 

   

Class  Area (Sq. Km) Percent 

Forest  3126.60 48 

Agriculture 559.63 9 

Grass/Shrub 1211.43 19 

Rocks/Non-vegetation 937.12 13 

Snow/Clouds 297.67 5 

Glaciers 331.53 5 

Water body 64.02 1 

Total 6528.00 100 

http://en.wikipedia.org/wiki/Himachal_Pradesh


 

 

 

 

 

 

 

 

 

 

   
     
            

                                                        

Figure 15. Land Cover of District Chamba 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    Figure 16. Digital Elevation Model of District Chamba 



4.3.3 Hamirpur  
 
Table 7. Distribution of Land Cover Classes for District Hamirpur 

 
 

The 2-D and 3-D surface areas are 1146.642 and 1111.435 sq.km respectively showing 

35.207 sq. km more area in the district. The 2-D area was estimated from latitudinal 

and longitudinal computation from GIS software. The district has the highest forest 

cover (45%) followed by Agriculture (29%). There is no area under water body in 

Hamirpur.  The district has sizeable area under grass and shrub.  Out of total area, 3% 

area is under rocks/non-vegetation which includes establishment, roads and buildings 

etc.  Distributions of Land Cover classes are shown in Table 7. The district is situated 

between 31025’ and 31053’ N latitude, and 76018’ and 76043’ E longitude with an 

elevation range of 449  to 1080 m above mean sea level. 

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use is 532 sq km (48%) which is just 5 percent higher that 

estimated area. The legally defined forests are 219 sq km (20%) of total geographical 

area showing large discrepancy (25 percent) in estimated area which may be attributed 

due to spectral confusion aroused from high mountains. The total geographical area is 

1118 sqkm as records is similar to estimated area. 

 

 

 

 

 

Class Area (Sq. Km) Percent 

Forest  502.87 45 

Agriculture 481.52 43 

Grass/Shrub 97.03 9 

Rocks/Non-vegetation 35.3 3 

Snow/Clouds 1.28 0.1 

Glaciers 0.01 0.0 

Total 1118.01 100 



 

 

 

 

 

 

 

 

     
 
 

  

Figure 17. Land Cover of District Hamirpur 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Figure 18. Digital Elevation Model of District Hamirpur 



4.3.4 Kangra 
 
Table 8.  Distribution of Land Cover Classes for District Kangra 
 

  
This district is in the western part of Himachal Pradesh, in the low foothills of the 

Himalayas. The Dhauladhar range adjoins the district on one side. The Beas is one of 

the large rivers of this district and contributes to the fertility of the land here. Kangra has 

geographical area (2-D) of 5739.00 sq. km which constitutes 10.31 per cent of the total 

area of the state. The 2-D area was estimated from latitudinal and longitudinal 

computation from GIS software. The estimated 3-dimentional surface area of the district 

is 7088.432 sq. km which is 1521.208 sq. km more than the 2-D area. The district is 

predominantly covered under forest (45%) and agriculture class (29%).Grass/Shrubs 

and Non vegetation/rocks occupy 13% and 7.1% area respectively.  High mountain 

ranges of Dhauladhar harbour 2% area under glaciers in addition to 3 percent area 

under water bodies of Pong dam. Distributions of Land Cover classes are shown in 

Table 8. The district is situated between 31041’ and 32028’ N latitude, and 75036’ and 

7704’ E longitudes with  wide spectrum of elevation range from 258 to 6158 m above 

sea level. 

 

According to the department of Land Records, Himachal Pradesh, (Table 3) the  total 

area under agriculture use is 1550 sq km (27%) which is quite close to the area 

mapped and estimated through satellite imageries. The defined forests are 2842 sq km 

(50%) of total geographical area of district which shows 5 % higher than estimated 

area. The total geographical area from the revenue records is 5739 sqkm which similar 

to estimated area. 

Class Area (Sq. Km) Percent 

Forest  2578.66 45 

Agriculture 1658.68 29 

Grass/Shrub 724.64 13 

Rocks/Non-vegetation 426.28 7 

Snow/Clouds 68.71 1 

Glaciers 90.97 2 

Water body 191.06 3 

Total 5739.00 100 

http://en.wikipedia.org/wiki/Himalaya
http://en.wikipedia.org/wiki/Beas_River


 

 

 

 

 

 

 

 

 

   

Figure 19. Land Cover of District Kangra 
 

        
    Figure 20. Digital Elevation Model of District Kangra 



4.3.5 Kinnaur 
 
Table 9.  Distribution of Land Cover Classes for District Kinnaur 

 

The Kinnaur district of Himachal Pradesh is situated between 3105’ and 3203’ N latitude, 

and 77045’ and 7902’ E longitudes. The altitude ranges from 1165 to 6148 m above sea 

level. The district lies in the extreme west part of the state enclosing high hills. The two 

dimensional area estimated from latitudinal and longitudinal computation from GIS 

software  found to be  6401.01 sq. km and three dimensional surface area is 11762.311 

sq. km. District Kinnaur has 5520.62 sq. km more area than the actually reported. This 

district is a mountainous district covers around 47% areas under rocks/non-vegetation.  

The glaciers occupy 4% i.e. 235.39 sq km area.  The area under agriculture is 3% of 

the total area.  Snow / clouds cover is 10% of the area. Distributions of Land Cover 

classes are shown in Table 9. The forest land cover and agriculture mapped was found 

to be 18 and 3 percent, respectively of the total area. 

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use is 130 sq km (2%) which is close to the estimation made 

through satellite imageries. The legally defined forests are 5093 sq km (78%) of total 

geographical area of district showing large discrepancy in estimated area as mapping 

of forest in higher and steep terrain is difficult owing to spectral confusion with shadows. 

The total geographical area (6553 sq km) from revenue records is 132 sq km higher 

than the estimated area. 

 

Class Area (Sq. Km) Percent 

Forest  1138.21 18 

Agriculture 214.57 3 

Grass/Shrub 1193.96 18 

Rocks/Non-vegetation 2980.33 47 

Snow/Clouds 627.44 10 

Glaciers 235.39 4 

Water body 11.11 0.2 

Total 6401.01 100 



     

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Figure 21. Land Cover of District Kinnaur 

 
     

  
 
 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       Figure  22. Digital Elevation Model of District Kinnaur 



4.3.6 Kullu 
 
Table 10.  Distribution of Land Cover Classes for District Kullu 

 
 
The Kullu District of Himachal Pradesh is situated between 310 20’ and 32024’N latitude, 

and 76055’ and 770 51’ E longitudes. The elevation range is 850 m to 6790 m above 

mean sea level. The two dimensional area is 5503.00 sq. km and calculated 3-D area 

comes out to be 9693.987 sq km.  An additional area of 4198.595 sq. km has been 

reported to be present in the district. The Kullu district in predominately covered by 

forest cover (41%) followed by grass/shrub (27%) and rocks/non-vegetation (15%).  

Agriculture is spread over 7% of the total area. The snow /clouds and glaciers and 

water bodies cover 9 and 11.1.  Percent  area, respectively of the district. Distributions 

of Land Cover classes are shown in Table 10.  

   

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use as per revenue records is 426 sq km (8%) which is close to 

the mapped and estimated area. The legally defined forests are 4952 sq km (90%) of 

total geographical area of district which shows large discrepancy (50%) with revenue 

records. The total geographical area from revenue records and estimated are equal       

(5503 sqkm) . 

 

 

 

 

Class Area (Sq. Km) Percent 

Forest  2234.05 41 

Agriculture 409.67 7 

Grass/Shrub 1454.28 27 

Rocks/Non-vegetation 850.85 15 

Snow/Clouds 468.34 9 

Glaciers 79.17 1 

Water body 6.64 0.1 

Total 5503.00 100 



 

 

 

 

 

 

 

 

 

 
    
 
 
 
 
 
 
 
 
       Figure 23. Land Cover of District Kullu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

              
 

Figure 24. Digital Elevation Model of District Kullu 



4.3.7 Lahaul and Spiti 
 
Table 11. Distribution of Land Cover Classes for District Lahaul Spiti 
 

 

It is the largest district in terms of area in the state with minimum population density 

2/sq. km. The 2-D area of the district is 13835.01 sq. km and calculated three 

dimensional surface areas are 22892.628 sq. km. The 2-D area was estimated from 

latitudinal and longitudinal computation from GIS software of the district. The district 

possesses about 8890.919 sq. km additional area. The Lahaul & Spiti district is mainly 

covered by rocks/non-vegetation area (58%).  Forest cover and agriculture   are 8 and 

1 percent of the total area.  Snow/clouds and grass/shrubs have 16% and 8 % area 

respectively.  Distributions of Land Cover classes are shown in Table 11. The entire 

area has sloppy Mountains and the agriculture is practised on sloppy lands. The Lahaul 

& Spiti District of Himachal Pradesh is situated between 310 42’ and 33015’N latitude, 

and 76022’ and 78040’ E longitudes. The range of elevation varies from 2344m to 

8203m above see level. 

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture is 40 sq km (0.29%) which is less than mapped and estimated 

area. The legally defined forests are 10133 sq km (74%) of total geographical area of 

district which is 66 percent less than estimated area. This might be due to spectral 

confusion with clouds and steep and high mountains. The total geographical area of the 

district is 13693 sq km which shows 142 sq km less area than estimated area through 

GIS software’s. 

Class Area (Sq. Km) Percent 

Forest  1102.53 8 

Agriculture 142.08 1 

Grass/Shrub 1127.91 8 

Rocks/Non-vegetation 8021.02 58 

Snow/Clouds 2183.49 16 

Glaciers 1162.44 8 

Water body 95.54 1 

Total 13835.01 100 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   

  Figure 25. Land Cover of District Lahaul & Spiti 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
     Figure 26. Digital Elevation Model of District Lahaul & Spiti 



4.3.8 Mandi 
 
Table 12. Distribution of Land Cover Classes for District Mandi 

 
 
District Mandi is situated between 31013’’ to 32004’ N and 76036’ to 77023’ E in the 

centre of Himachal Pradesh having total 2-D area 3949.96 sq. km. The elevation 

ranges between 516 m to 4030 m above sea level. The three dimensional surface area 

of the district is 5402.766 sq.km.  Hence an additional area of 1443.162 sq. km has 

been reported as veiled in the district. The Mandi district has the highest area under 

forest cover (52%) followed by grass/shrub (23%). Agriculture is also practised in 22% 

of the total area. North –East and South-East part of the districts are having the high 

mountain ranges. Rocks / Non vegetation comprises 2 percent of the total area 

whereas glaciers and water bodies collectively cover only 0.5 percent area of the 

district. Distributions of Land Cover classes are shown in Table 12.  

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use is 1008 sq km (26%) which is 4 % higher than mapped and 

estimated area. The defined forests are 1860 sq km (47%) of total geographical area 

which is 5% less than estimated. The total geographical area of the district is 3951 

sqkm. 

 

 

 
 
 

Class Area (Sq. Km) Percent 

Forest  2060.36 52 

Agriculture 878.77 22 

Grass/Shrub 898.96 23 

Rocks/Non-vegetation 90.73 2 

Snow/Clouds 18.55 0.5 

Glaciers 2.56 0.1 

Water body 0.03 0.0 

Total 3949.96 100 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 
 
 

        
Figure 27. Land Cover of District Mandi 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     

       Figure 28. Digital Elevation Model of District Mandi 



4.3.9 Shimla  
 
Table 13. Distribution of Land Cover Classes for District Shimla 

  
 
The Shimla District of Himachal Pradesh is situated between 31046’ and 30043’N 

latitude, and 76059’ and 78018’ E longitudes. The altitude of Shimla district varies 

between 771 and 5282 meter above sea level. The two dimensional area of district is 

5130.99 sq. km and calculated 3-D surface area is 7888.039 sq km.  The 2-D area was 

estimated from latitudinal and longitudinal computation from GIS software. An additional 

area of 2803.618 sq. km. has been reported to be present in the district. Forest cover 

has the lion’s part (49%) of the total geographical area followed by grass/shrub (32%).  

Agriculture is practiced in 13% of the total geographical area. The snow/clouds & 

glaciers cover 1.1 percent area of the district. Distributions of Land Cover classes are 

shown in Table 13. This is predominantly a district having the first of apple in the state. 

The highest peak lies to wards the North-East part of the districts bordering Uttranchal. 

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use which includes net area sown, cultivable waste land & 

current & other fallow lands is 982 sq km (19%) which is six percent higher than 

estimated. The legally defined forests are 3418 sq km (67%) of total geographical area 

showing a discrepancy of 18 percent in area. The total geographical area of the district 

is 5131 sqkm. 

 

 
 
 

Class Area (Sq. Km) Percent 

Forest  2498.10 49 

Agriculture 688.16 13 

Grass/Shrub 1642.82 32 

Rocks/Non-vegetation 242.26 5 

Snow/Clouds 55.78 1 

Glaciers 3.87 0.1 

Total 5130.99 100 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           
Figure 29. Land Cover of District Shimla 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        
       Figure 30. Digital Elevation Model of District Shimla 



 

4.3.10 Sirmaur 
 
Table 14. Distribution of Land Cover Classes for District Sirmaur 

 

 
 
The Sirmaur district of Himachal Pradesh is situated between 300 22’ and 31001’N 

latitude, and 770 and 770 49’ E longitudes with the  elevation range of 358 m and the 

highest peak is at 3685 m above sea level. The district occupies relatively plain areas in 

the southernmost part of the state. The calculated 3-D area of the district is 3654.497 

sq. km that is about 790.068 sq. km more than the reported 2-D area of 2825.00 sq. 

km. The 2-D area was estimated from latitudinal and longitudinal computation from GIS 

software. The Sirmour district border with Haryana has reflecting plain surface.  Forest 

alone covers 36% of the total area.  Agriculture is the second major land cover 31% of 

the district followed by grass/shrubs. Distributions of Land Cover classes are shown in 

Table 14.  

 

According to the department of Land Records, Himachal Pradesh (Table 3) the area put 

to agriculture use is 632 sq km (22%) which is 9 % less compared to estimated area 

through satellite imageries. The legally defined forests are 1843 sq km which is 65% of 

total geographical area of the district showing a difference of 29 percent from estimated 

area. The total geographical area of the district is 2826 sqkm as per records with a 1 

sqkm deviation from actual area. 

 

 
 

Class Area (Sq. Km) Percent 

Forest  1017.05 36 

Agriculture 885.66 31 

Grass/Shrub 734.06 26 

Rocks/Non-vegetation 153.11 6 

Snow/Clouds 34.64 1 

Glaciers 0.48 0 

Total 2825.00 100 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 
 
  Figure 31. Land Cover of District Sirmaur 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
       Figure 32. Digital Elevation Model of District Sirmaur 



4.3.11Solan   
 
Table 15. Distribution of Land Cover Classes for District Solan 
 

 
The two dimensional surface area of district is 1935.98 sq. km and calculated 3-D area 

comes out to be 2284.508 sq km (Table 14). An additional area of 445.527 sq. km has 

been reported to be present in the district. Agriculturally suitable area is the most 

dominant in the district covering around 44% of the total geographical area.  Forest 

cover has 37% of the total area.  Grass/non-vegetation and snow/cloud cover 10% and 

0.8% respectively. Distributions of Land Cover classes are shown in Table 15.  

  

The Solan district is situated between 300 57’ and 310 02’N latitude, and 76054’ and 770 

01’ E longitudes. The elevation range of Solan is 295 m to 2384 m to 2384 m above 

sea level. 

 

According to the department of Land Records, Himachal Pradesh (Table 3) the total 

area under agriculture use is 574 sq km (30%) which is 14 percent less than estimated 

area. The legally defined forests are 728 sq km (38%) of total geographical area which 

is true to the estimated area from remote sensing data. The total geographical area of 

the district is 1937 sqkm from revenue records whereas estimated area is 1935 sqkm. 

 

 

 

 

 

Land Use classes Area (Sq. Km) Percent 

Forest  713.54 37 

Agriculture 851.05 44 

Grass/Shrub 197.01 10 

Rocks/Non-vegetation 158.75 8 

Snow/Clouds 15.02 1 

Glaciers/Water body 0.61 0 

Total 1935.98 100 



 

 

 

 

 

 

 

 

 

 

 

 

 

  

     

Figure 33. Land Cover of District Solan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Figure 34. Digital Elevation Model of District Solan 



4.3.12 Una 
 
Table 16. Distribution of Land Cover Classes for District Una 
 
 

 

 

 

 

 

 

 

 

Una district lies in its south western part of Himachal Pradesh. The district comprises of mainly 

the flat lands with 2-D area of 1539.99 sq. km. The three dimensional surface area is 1569.406 

showing a 31.601 sq. km. Agriculture is the major land cover class of the district covering 

around 44% of total geographical area.  Forest covers 39% and rocks/non-vegetation covers 

11% of the total area. Grass/shrubs also covers 5% of land cover of the district. Distributions of 

Land Cover classes are shown in Table 16. 

The district is situated between 310 25’ and 31047’N latitude, and 76001’ and 760 12’ E 

longitudes with elevation range of 387 to 1158 m above sea level.  According to the department 

of Land Records, Himachal Pradesh (Table 3) the total area under agriculture use which 

includes net area sown, cultivable waste land & current & other fallow lands is 653 sq km 

(42%). The legally defined forests are 487 sq km (32%) of total geographical area of district. 

Both the estimated area under forests and agriculture shows less area. The total geographical 

area of the district is 1540 sqkm. 

 

 

 

Land Use classes Area (Sq. Km) Percent 

Forest 595.60 39 

Agriculture 675.41 44 

Grass/Shrub 82.89 5 

Rocks/Non-vegetation 166.59 11 

Snow/Clouds 4.59 .03 

Glaciers 14.91 1 

Total 1539.99 100 



 

 

 

 

 

 

 

 

 

 

 

      

            

 

 

Figure 35.  Land Cover of District Una 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        
       Figure 36. Digital Elevation Model of District Una 



The discrepancy in area land cover area was observed to be more in the districts which lie at 

the height of more than 1500 m with maximum increase of surface area with high hills e.g. 

district Kinnaur, Lahaul & Spiti, Shimla, Chamba, Kullu and   Kangra. In the districts with 

relatively flat lands e.g. Una, Hamirpur and Bilaspur the additional areas are comparatively less 

has more accuracy with estimate and land revenue records. The results were derived from 

Indian Remote Sensing Linear Imaging Self Scanning Sensor (LISS3) which was 23.5 meter 

spatial resolution. In general the calculations done with LISS3 are affected by spatial resolution, 

Selection of Boundary and Inability of software to classify some areas referred as Spectral 

Confusion. 

A classification based on IRS LISS3 would cause a deviation in results because of its medium 

spectral resolution of 23.5 meters. There has been a slight increase in the area of forests due to 

the fact that pixel size of 23.5 meters will classify partial forest regions into Forests, if the 

boundary regions are covered with trees, hence during the classification there are some 

unclassified forest pixels which were counted in the forest class.  However, 250 training sample 

were used for the classification of land cover. Both the classifications viz. unsupervised and 

supervised were done to classify the area but there were some spectral confusion with 

reserved forest and shade. This has mainly led to some deviation. The results of the study are 

solely the output of computer generated estimation with GIS software. One degree lat and long 

caused approximately 60-110 Km deviation on the ground.  

This report has been done as a preliminary work which can be improved. The report 

emphasizes that this report may kindly be treated as a starting point in thought of land cover 

classification based medium resolution remote sensing data and a higher intensity more precise 

study be initiated in this direction to obtain more precise results.                                  

 

 

 

 


