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ABSTRACT 

The tourist influx to the world-famous tourist resort of Sonamarg has increased over the years reaching 7,26,092 person in 
2015 resulting in the increased demand for tourist infrastructure. However, the area is ecologically fragile and deserves high 
degree of caution before any developmental intervention is implemented at the resort. The paper provides a 
comprehensive and critical evaluation of the inadequacies and constraints of the Sonamarg Master Plan (SMP) prescriptions 
for the siting, need and suitability of the tourist infrastructure development as provided in the Plan. The study provides 
insights into use of high resolution remotely sensed data for evaluating the feasibility of the planned development in SMP. 
From the high resolution satellite data, it is evident that in 2015 itself Sonamarg has already crossed the level of the 
projected developmental activities set out under the Master Plan for 2025. Against the proposed built-up of ~60 ha for the 
infrastructure development by 2025, the area has witnessed the built-up infrastructure spread over ~58 ha area in the 
Sonamarg bowl in 2015. The analyses revealed that the proposed SMP needs a major review as it was found that it is beset 
with gross discrepancies. The investigations also revealed that the proposed infrastructure developments in the SMP are 
not in sync with the environmental stability and the SMP prescriptions, if allowed, don’t confer the ecological sustainability 
to the resort in the long-run. It is believed that the study would serve as a guiding framework for tourist planners and policy 
makers to preserve and safeguard the fragile ecosystems of the important tourist destinations in the Jammu and Kashmir. 
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INTRODUCTION 
Master plan (MP) is a means to direct and control 
the growth of an area in an organised manner 
and are implemented to manage the distribution 
of urban land (Tilaki and Marzbali, 2014). Master 
plan has been generally prepared for various 
cities and townships of both the developing and 
developed countries. It is a long term plan usually 
for 20 years, prepared to guide the future growth 
of an area (Hameed and Nadeem, 2008). 
Conceptually, master plan is based on the study 
of existing knowledge of all the elements of an 
area comprising of land use, socio-economic and 
other services based on the analysis of the 
existing situation, prediction of potential 
scenarios and ultimately preparing proposals for 
the growth and organization of an area (Hameed 

and Nadeem, 2008). An inclusive execution 
framework based on the judicious distribution of 
fiscal and institutional resources in a synchronized 
way is a necessity for the effective 
implementation of a MP (Bahtti, 1993). Since  the  
second  half  of  the  20th century, the evaluation  
process  to  advance  the  effectiveness  of  the  
urban development  plans have  begun in the 
developed  countries (Rossiter,  1996;  Mu,  
2006). Prior studies have attributed the 
inefficiency of development plans fairly to the 
improper urban development strategies (Amos, 
1986; Azizi, 1998; Stevens, 2013). Therefore, it is 
imperative to assess the quality of these plans to 
recognize their inconsistency and adverse impacts 
on the environment especially in the 
mountainous landscapes like the Himalaya. 
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Unfortunately, Master Plans prepared for several 
cities and tourist resorts in India are not 
adequately evaluated (Mishra, 2012) for the 
adverse impacts of the proposed infrastructure 
on environment and Jammu and Kashmir is no 
exception. The mushroom growth and promotion 
of the tourist development authorities across the 
length and breadth of Kashmir valley demands 
that the proposed tourist infrastructure 
development in these development authorities is 
environmental friendly so that there are minimal 
adverse impacts of the development projects on 
environment in the Kashmir valley (Dar et al., 
2013; Romshoo et al., 2018). Therefore, the 
evaluation of the proposed infrastructure 
development policy is required to verify the 
environmental feasibility of such plans and to 
advance their environmental affability and 
sustainability. The analyses and assessment can 
afterwards improve the  sustainability  of  tourism 
infrastructure development  and  improve  the  
quality  of  life and environment in tourist 
destinations (Tilaki and Marzbali, 2014) 

Remote sensing provides valuable spatio-
temporal data on various ecosystem processes 
(Romshoo, 2003) and land use and land cover 
patterns (Badar et al., 2013) and GIS is a useful 
tool for integrated ecosystem analysis (Lillesand 
and Kiefer, 2006). The synoptic analysis of earth’s 
system function patterning and change at local, 
regional and global scales are facilitated by 
remote sensing data (Lillesand and Kiefer, 2000). 
Eventually remote sensing data additionally 
provide a vital connection between demanding 
localized environmental research and regional, 
national and international conservation and 
management of ecological diversity. The 
monitoring of land cover from satellite data has 

conventionally provided a means of assessing a 
large geographical area with limited time and 
resources (Taubenbock et al., 2009). Therefore, 
remote sensing techniques have been extensively 
used in identifying and monitoring land cover 
changes at various scales (Stefanov et al., 2001; 
Wilson et al., 2003). 

This paper critically evaluates the inadequacies in 
preparation and implementation of the proposed 
SMP in the Kashmir Himalaya using both 
Geographic Information System (GIS) and remote 
sensing. The  area  is  ecologically  fragile  and  
deserves  a high  degree  of  caution before  any  
developmental  interventions  are made  in  the  
area. 

The study discusses the latest master plan for 
Sonamarg (SMP-2025) and provides a prognosis 
for its successful implementation. The 
methodology entails critical review and feasibility 
analysis of the proposed tourist infrastructure 
and implementation frameworks under the SMP 
for the year 2025. 

STUDY AREA 

Sonamarg 'Meadow of Gold' an alpine valley is 
situated at the banks of Sindh Nallah. 
Geographically, it lies between 34°18'50" N to 
34°17'40" N latitude and 75°18'30" E to 75°18'00" 
E longitude at the hefty altitude of 2,740 m above 
sea level. It is a popular tourist destination, 87km 
from Srinagar and is nestled within the 
imposing Himalayan peaks. Besides tourist 
destination, Sonamarg has served as the route to 
one of the most important pilgrimage destination 
‘the Amarnath cave’ and the famous moon land in 
the Ladakh region. 
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The area has a complex and rugged topography 
with high relief and moderate slopes (Dar et al., 
2017). The planning area of Sonamarg tourist 
resort as delineated for the purposes of master 
plan is spread over a vast area from Hung to 
Baltal plains including Sonamarg bowl. This study 
focuses on the main developmental area of the 
master plan, i.e. main Sonamarg bowl consisting 
of an area of 4.92 km2 extending from the 
Thajwas glacier in the west and the foot hills of 
the mountains in east, truck terminal in the south 
and bridge over the Sindh in the north (Fig. 1). 
The drainage system of the Sonamarg is 
dominated by the river Sindh with a number of 
small Nallahs flowing down from the uphill, 
meandering the main Sonamarg bowl before 
joining the Sind river. Thajwas glacier, overlooking 
the Sonamarg bowl and source of one of the 
feeders of the Sindh river, is the main tourist 
attraction in Sonamarg. 

Fig. 1. Location and extents of the main 
Sonamarg bowl area showing various 
prominent features. 

The region has sub-Mediterranean type of climate 
dominated by western disturbances (WDs). 
During the winter and spring seasons, WDs are 

most active and substantially decreases towards 
the summer (Dar, 2014). There is a huge tourist 
flow to the area in summer months (May to 
August). Geologically the area is composed of 
Panjal volcanics that are jointed and fractured 
and possess thick quartz veins (Bhatt and 
Chatterji, 1976; Thakur and Rawat, 1992). Basaltic 
rocks with minor basaltic-andesites, rhyolites and 
dacites mostly form the Panjal volcanics 
(Shellnutt, 2012; Romshoo and Rashid, 2014; 
Stojanovic et al., 2016). 
 
MATERIAL AND METHODS 

To accomplish the study, IKONOS satellite image 
(August 2015) with a resolution of 4m was used. 
In order to carry out the spatial analysis, satellite 
data was geo-referenced, mosaicked and the area 
of interest was extracted using standard image 
processing algorithms (Jensen,1996; Lillesand and 
Kiefer, 2006). The visual interpretation method 
was employed in present study, keeping in view 
its advantages over the digital image processing 
in delineating land cover types in topographically 
rugged terrain (Murtaza and Romshoo, 2017). 
Based on the standard image interpretation 
elements viz., tone, texture, pattern, size, shape, 
etc., classification of the digital image using the 
on-screen digitization approach was carried out at 
1: 1000 scale. The land use and land cover (LULC) 
classification scheme used in this study followed 
the National Natural Resources Management 
System (NNRMS) standards (ISRO, 2005). The 
classification scheme utilized five broad LULC 
classes representing built-up, transportation, 
vegetation, water and miscellaneous features. 
The level one class was then used to derive level 
two classes e.g., built-up areas were divided into 
residential, commercial, industrial, etc. (Table 1). 
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The detailed LULC types were validated on the 
ground using extensive ground truthing 
supported by Global Positioning System (GPS). 
The generated high resolution LULC map of the 
area was then used to critically evaluate the 
proposed tourist infrastructure development 
plans prescribed under the master plan of 
Sonamarg Development Authority (SDA) ending 
2025. 

RESULTS AND DISCUSSION 

Land use and land cover: 

A detailed LULC map of the study region at 1:1000 
scale was generated using high-resolution 
satellite data supported with extensive field 
surveys. The final LULC classification product 
provides an overview of the major LULC features 
of the Sonamarg main bowl (Figure 2). The 
analysis of the satellite and field data revealed 
that the total land under the built up class is 
57.57 ha (11.7%). The pasturelands and forests 
are the dominant LULC types in the area covering 
an area of ~46% and ~11.5% respectively. The 
area under different LULC classes in the SDA area 
is given in the Table 2.In order to evaluate the 
accuracy of the proposed master plan, the master 
plan was compared with the detailed high 

resolution LULC map generated in this study. The 
comparative analyses highlighted the gross 
discrepancies in the proposed SMP. The 
discrepancies in the proposed SMP and the 
critical evaluation of the proposed tourist 
infrastructure under the SMP in the SDA are 
discussed in the following sub-sections. 

Quality of the Sonamarg Master Plan (SMP): 

The SMP-2025 (Fig. 3), prepared by the Town 
Planning Organization, Government of Jammu 
and Kashmir, lacks the basic elements of the 
mapmaking and does not even have the correct 
coordinates, scale and geo-location information 
of various features shown in the map. On 
registering the master plan map to the standard 
geographic map coordinates and projection 
system using GPS-based ground control points 
having precise and accurate coordinates, it was 
found that the master plan map could not be 
exactly co-registered with any of the existing 
survey of India maps or the high resolution 
satellite images because of the significant error in 
mapping and surveying of the features shown in 
the master plan map. Significant errors were 
observed in distances, directions and angles of 
the

Table1. Description of the land-use and land-cover (LULC) classes observed in SDA. 

Level I Level II Description 

Built-up 

Residential 
 

This subcategory includes areas having separate single and 
two-family structures used as a permanent lodging more than 
two rows broad except for those strip developments linked to 
larger residential areas. It is inclusive of lawns, parking areas, 
any small area leisure facilities, tool sheds, garages, garden 
sheds, etc. 

Commercial 
 

Commercial areas are those used primarily for the sale of 
merchandise and services. 

Hotels and This facility typically associated with vacation time activities 
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lodging contain over-night accommodations and dining services. The 
size ranges from converted farmhouses to luxury resort 
hotels. 

Industrial 
 

This facility includes a wide array of land used from light 
manufacturing to heavy manufacturing units. 

Military 
installation 

Military bases and camps, armoires, ordinance depots, 
National Guard and Reserve armoires are included in this 
category. Boundaries  of major  military  installations  are  
identified  by  fence  lines  and  roads  along  their perimeter.   

Recreational 
This subcategory includes indoor and outdoor land and 
facilities developed to support assembly, recreational, 
cultural, or entertainment activities. 

Camping site 
 

This subcategory includes the area where tents, huts, or other 
temporary shelters are set up. 

Public 
services 

This subcategory includes government administrative offices 
and facilities. 

Demarcated 
/fenced land 

This subcategory includes the area identified by fence lines 
and that is likely to change or be converted to other uses in 
the near future. 

Transportation 

Parking areas This subcategory includes the area where vehicles both 
buses and cars are parked. 

Heliport This subcategory included Military airfields. 

Road network This subcategory includes land occupied by non-limited 
access roads, pony tracks, bridges and highways. 

Truck terminal This sub category includes the area where loaded trucks are 
weighed and parked. 

Vegetation 

Agricultural 
land 

This subcategory includes the land used primarily for 
production of farm commodities.  

Pasture land  This subcategory contains agricultural areas that are 
managed as pasture areas for livestock grazing. 

Forest land This subcategory contains any land covered by woody 
vegetation.  

Scrub land This subcategory contains areas that bear small shrubs. 

Water Stream This subcategory includes all areas of surface water with no 
or minimal emergent vegetation. 

Miscellaneous 
 

 

Bare land  This sub category includes the lands characterized by thin 
soil, sand or rocks and a lack of vegetative cover. 

Stony waste 

This subcategory includes area where bedrock is exposed at 
the surface or where a layer of soil exists that is not thick 
enough to support significant vegetation. Non-vegetated or 
poorly-vegetated mountain balds and cliffs are examples of 
areas that fall into this category. 

Mixed urban 
land 

This subcategory typically includes developments along 
transportation routes and built-up areas where separate land 
uses may not be distinguishable. 
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Fig. 2.  Detailed LULC of the Sonamarg bowl under the Sonamarg Development Authority generated from 
IKONOS image 

features mapped on the master plan. Even the 
distances and directions of the most prominent 
features like river Sind have not been recorded 
correctly on the master plan.  As a consequence, 
the planning zone boundaries delineated on the 
master plan did not fit well within the boundaries 
on the ground as mapped from the 4m resolution 

IKONOS image, which is a snapshot of the actual 
ground situation. Strenuous efforts were made to 
draw and overlay the planning zone boundaries 
depicted on the master plan map as closely and 
accurately as possible on the IKONOS-based 
improved layout of the Master Plan Area (Fig. 4).

Table  2.  LULC type and area distribution in the SDA 

LULC Type Area (hectares) Percentage (%) Total Percentage 
Stream 19.52 3.96 3.96% 

Built-up 
Camping site 0.40 0.08 

11.7% 

Commercial 1.82 0.37 
Communication facility 0.078 0.015 
Demarcated land 5.70 1.15 
Hotels and lodging 20.05 4.07 
Industrial 0.20 0.04 
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Military installation 10.69 2.17 
Public services 1.04 0.21 
Recreational 2.00 0.40 
Residential 7.03 1.42 
Mixed urban land 8.52 1.73 

 
57.57 11.7 

Vegetation 
Agricultural land 30.41 6.18 

69.17% 
Forest land 56.48 11.48 
Pasture land 226.27 45.99 
Scrub land 27.15 5.52 

 340.32 69.17 
Transportation 

Heliport 1.02 0.20 

6.58% 
Parking areas 1.11 0.22 
Road network 28.25 5.74 
Truck terminal 1.99 0.40 

 32.38 6.58 
Miscellaneous 

Bare land 26.58 5.40 
8.55% Stony waste 15.54 3.15 

 42.12 8.55 
Total 491.94 100%  

 

The total area under the IKONOS-based map was 
kept same as indicated in the master plan, i.e. 
492.0 ha. However, because of the errors in 
distances, directions and angles of features in the 
SMP-2025, the boundaries of the corrected map 
might still be showing a slight variation in shape, 
direction and angles at  certain places when 
compared with the  ground position. The existing 
minor discrepancies in the IKONOS based map 
supported with the field surveys can be 
eliminated completely only after a fresh detailed 

field based survey of the Sonamarg Development 
Area is conducted for the preparation of a fresh 
or revised master plan for the SDA. However, the 
presence of these minor discrepancies have not 
affected the quality of the data generated in this 
paper for the zones and neither would it alter any 
inferences drawn about the predicted impacts of 
the proposed tourist infrastructure development 
prescribed in the Sonamarg Master Plan (2005-
2025). 
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Fig. 3. Original layout of the Sonamarg Master Plan (2005-2025) 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Corrected Sonamarg master plan layout using the high-resolution IKONOS and GPS field survey 

Evaluation of the Sonamarg Master Plan (SMP) 
2025. 

Sonamarg tourist resort has immense scenic 
beauty with large tracts under natural vegetation 
like pasturelands and forestlands as shown in the 
LULC analysis of the area (Fig. 2 and Table 2). The 
main attraction of the tourists in Sonamarg is the 
lush green meadows, pine forests, and the 
peculiar landscape dotted with snow and glaciers 
in the “Sonamarg Bowl”. The once lush green 
pasturelands have deteriorated in quality, due to 
excessive tourism pressure and unmanaged 
grazing activity (Shafi and Romshoo, 2013). A 
detailed analysis of the proposed infrastructure 

under the SMP-2025 reveals that the future 
infrastructure development of the area proposed 
for the Sonamarg bowl under the master plan, 
which if, allowed to execute as such would have 
adverse impact on the scenic beauty of the area 
and thus puts a question mark on the 
sustainability of the tourism in the area. Many of 
the proposed infrastructure development 
facilities to cater to the growing influx of tourists 
in the area isn’t in sync with the aim of the 
sustainable tourist development that should be 
the hallmark of any tourist development planning 
in the region. Particularly, the Sonamarg Bowl 
should be minimally exposed to the proposed 
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infrastructure development so as to preserve its 
sheen and attraction for the tourists.  

Feasibility of camping sites: Under the SMP-
2025, an extensive camping area is proposed over 
the huge patch of pastureland (C3) and extends 
very close to the forests as shown in the figure 5. 
The proposal for setting up of the huge camping 
site on the pasturelands at the proposed site (C3) 
could potentially expose these pristine 
pasturelands, which are the main attraction of 
the tourists visiting Sonamarg, to human 
interference including encouraging the illicit 
felling and degradation of the forests in the 
proposed site needs to be reviewed and done in a 
manner that minimizes the adverse impacts on 
the ecology of the pasturelands and the vicinity. 

 

 

 

 

 

 

 

 

 

 

Therefore, it is suggested that setting up and 
installation of camping infrastructure at the 
forestlands in the vicinity. This envisages putting 
in place sparsely spaced camping sites with 
intermittent huge pasture space left untouched 
to cater to the sheltering needs of the growing 
tourist population in the area. The adverse 
impacts of the camping site by way of the solid 
and liquid waste generation needs to be 
addressed by putting in place scientific disposal of 
waste management at the camping site(s).   

Sitting of golf lodges: The SMP-2025 proposes 
construction of golf lodges (D1) on the land that is 
at present partly under the military occupation 
and partly under the demarcated land and the 
pasture land (Fig. 6). 

 

 

 

 

 

 

Fig. 5. Proposed site for the conversions of pasturelands in the vicinity of forestland into camping area 
under SMP-2025 a) Master Plan b) IKONOS Map 
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The construction of the golf lodges at this site will 
vandalize and might even eat away the 
pasturelands in their vicinity. Increased 
construction of tourism and recreational 
infrastructure facilities has already increased the 
pressure on these pristine resources and to a 
great extent besmirched the scenic and meadow 
landscape of the area. The use of the proposed 
patch of land for golf lodges will have adverse 
impacts on the area starting from construction of 
the proposed lodges up to the management of 
the waste disposal from the lodges. The change of 
LULC in the proposed patch of the land would 
affect several land surface processes and thus 
adversely affecting the ecological functionality of 
the pastures on the fragile landscape. Therefore, 
it is suggested that the activities that directly 
involves the conversion of pristine pasture lands  
into impervious land cover should be reviewed 
and evaluated carefully so that the negative 
impacts of the proposed infrastructural 
development on the ecology of the area (D1) is 
minimized. It is also suggested that the land 
occupied by the security forces should also be 
recovered and restored to its natural land cover 
i.e. pastures to avoid further degradation of the 
pasturelands in the vicinity. 

Feasibility of recreation parks: Establishment of 
the recreational park adjacent to the Sind river, as 
proposed in the SMP-2025, needs a thorough 
review in light of its adverse potential impacts on 
the water quality of the Sind river (Fig. 6). 
Presently, a good proportion of the land along the 
left river bank is under built up, mainly hotels and 

restaurants. As of today, the hotel and restaurant 
sewage is discharged into the river untreated 
deteriorating the water quality of the river. The 
proposed use of the open and lush green spaces 
for recreational use would mean generation of 
more wastes that might be dumped directly into 
the river and thus further increase it’s solid and 
dissolved nutrient load. It is therefore 
recommended that the proposed site may be 
preserved in its wilderness, as it exists today, so 
that it could continue to act as a natural scenic 
spot for visitors visiting the Sonamarg resort and 
there is no need for any park to be established as 
proposed on both sides of the road in the SMP-
2025. The proposed intervention would amount 
to engineering the nature which belies the fact 
that the tourists visiting the Sonamarg resort 
come to see and enjoy the natural beauty; 
pastures, gushing waters, forests and the 
beautiful mountains and not the manmade 
recreational facilities. There is therefore, no need 
to provide a Disneyland like recreational 
environment in the lap of immensely scenic 
natural beauty presented by the Sonamarg bowl. 
However, if at all desirable, a limited space far 
away from the river course on the other side of 
the  

main road provided with adequate environmental 
safeguards may be set aside for providing a park 
and a garden space for the visitors as proposed 
under the SMP-2025. 

Under the SMP-2025, the area currently under 
built-up and pastureland is proposed to be 
converted into another recreational park (Fig. 6). 
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Fig. 6. Proposed sites for various conversions (1) Location of the proposed green space and pasturelands site 
proposed for conversion into recreational park(2) Proposed conversion of the built-up and 
pasturelands into recreational park(3) Location of the proposed site currently under military 
settlement and pasturelands for conversion into Golf lodges under the SMP-2025 a) Master Plan b) 
IKONOS Map 

As found on the ground, a stream is flowing 
through this area, which has not been delineated 
in the master plan. This stream needs to be 
safeguarded in event of converting this area into 
a man-made recreational facility. So, it is 
suggested that the park, if, established must 
preserve the natural setting of this site with 
proper and efficient drainage system and proper 
disposal of the likely wastes generated by the 
proposed change of the LULC in the area. It is 
feared that during the peak tourist flow, 
substantial amount of garbage and wastes might 
be generated in the proposed recreational area, 
which needs to be taken care off so that the 
ecology of the area is not compromised. Waste 
disposal is a serious problem and improper 
disposal can be a major despoiler of natural 
environments – rivers, scenic areas and roadsides 
as has been witnessed in almost all the 
development authorities established in Jammu 
and Kashmir. 

Location of slaughter house: The setting and 
construction of slaughter house in the SMP-2025 
is proposed over on pastureland in the vicinity of 

forestlands. There is a stream flowing nearby the 
proposed site. The Thajwas glacier is also not far 
away from the proposed slaughter house (Fig. 7). 
The construction of a slaughter house at the 
proposed site can pose serious threat to the 
surface and groundwater resources in the area 
besides being an eyesore. The proposed 
infrastructure facility is not suitable in the area 
and needs to be shifted away from the proposed 
site to a suitable place preferably near Gagangir 
township to avoid the likely adverse impacts on 
the air and water quality of the area. 

Unsustainable built-up environment: 
Furthermore, Table 3 provides a comparison of 
the land use and land cover (LULC) proposed 
under the Master Plan and the existing LULC 
mapped from the high resolution satellite data. It 
is evident from the data provided in the table that 
the Sonamarg has almost already crossed the 
level of the proposed infrastructure development 
set out under the master plan ending 2015. 
Against the area of almost 60.04 hectares set out 
for buildings and related infrastructure 
development for catering the services of the 

1 

2 

3 

1 

2 
3 
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tourists by 2025, it was found out that there are 
already about 57.57 hectares of land under the 
designated use in the Sonamarg Development 
Authority. Similarly, the land area categorized for 
development under different land uses, as shown 
in the table 3, has almost been developed for the 
purpose. Therefore, as per the existing conditions 
on the ground in 2015, there is little scope for 
further infrastructure development in the area as 
the area has already crossed the level of the 
proposed infrastructure development set out 
under the master plan for 2025. The reckless 
urbanization of the area is likely to adversely 
impact several land surface processes linked to 
hydrology (Showqi et al., 2013), erosion 
(Romshoo et al., 2016) and other land 
degradation processes (Zaz and Romshoo, 2012). 

Corrective measure to safeguard environment: 
In order to safeguard the environment of the 
SDA, it is important that the existing master plan 
must be modified to propose the main Sonamarg 
bowl and its river front up to Baltal as a purely 
Ecological Sensitive Zone (ESZ). The infrastructure 
development should be proposed at least half a 
kilometre away from the main landscape bowl of 
Sonamarg downstream with an adequate buffer 
on either side of the river Sindh.  This area should 
be designated as the Sustainable Development 
Zone (SDZ). This strategy would preserve the 
main attraction  of  Sonamarg  besides  
generating  economic  benefits  for  the  state  
and locals  through  transportation of tourists  
from  the Sustainable Development Zone to the 
Environmental Sensitive Zone (ESZ) though rope 
ways, pony rides and battery operated cabs. It is 
suggested that the slaughter house needs to be 
sited outside the Sonamarg area preferably to 
Gagangir to avoid the adverse impacts on the 

melt waters from Thajwas glacier and 
groundwater. Also, the master plan doesn’t 
mention integrated sewage disposal system for 
the treatment of the waste water from the tourist 
hutments, hotels, restaurants and other public 
and private utilities proposed under the master 
plan. So, it seems that there is a dire need to 
address this issue and develop the necessary 
system to tackle the issue of waste water 
disposal. 

CONCLUSIONS 

The implementation of the master plan for the 
Sonamarg Development Authority (SDA) 
envisages significant changes in the LULC types in 
the area, which shall have direct and indirect 
impacts on various aspects of the environment in 
the SDA. In order to avoid this tourist hub to 
become unsustainable for tourism in future, a 
critical evaluation of SDA MP was carried out to 
assess the environmental friendliness of the 
tourist infrastructure proposed under the SMP 
ending 2025. The analyses revealed that the 
proposed SMP needs a major review as it was 
found that it is beset with gross discrepancies. 
The investigations also revealed that the 
proposed infrastructure developments in the SMP 
are not in sync with the environmental stability 
and the SMP prescriptions, if allowed, don’t 
confer the ecological sustainability to the resort in 
the long-run. It was found that a camping site and 
the golf lodges are proposed over a huge patch of 
the Sonamarg meadow which is the main 
attraction of the tourists for Sonamarg. The 
proposed land use conversion would potentially 
expose the pristine pasturelands to human 
interference, deteriorating its quality and 
functionality. Similarly, the development of the 
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two recreational parks is proposed on areas 
through which perennial streams pass which 
needs to be safeguarded in event of converting 
the area into recreational facility. Moreover, the 
proposed construction of the slaughter house 
near the snout of Thajwas glacier would adversely 
affect the surface and groundwater resources in 
the area. Therefore, it is suggested the conversion 
of the pristine pastures to built-up and other 
proposed infrastructure should be avoided to 
preserve the ecology and scenic beauty of the 
resort. 

The comparison of the existing high resolution 
LULC generated from the satellite data with the 
area proposed under the SMP revealed that the 
infrastructure development outlined under the 
Master Plan for the Sonamarg Development 
Authority by 2025 has already been  

achieved in 2015 even before the proposed 
Master Plan is yet to be made operational. 
Therefore,  it  is  a faulty exercise  with  severe 
adverse impacts  on  the ecology  of  the  main  

attraction of the SDA-the  Sonamarg  bowl  area  
and  therefore needs  appropriate environmental 
management. 
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Fig. 7. Proposed conversion of pastureland in the vicinity of forestland into slaughter house under the 
SMP2025 a) Master Plan b) IKONOS Map 
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Table: 3 Comparison of the proposed LULC under the Master Plan and existing LULC obtained from 

IKONOS 

S.NO. LULC Classes 

Total area under 
different LULC 
Proposed under the MP 
(Ha) 

Total area presently 
under different LULC 
(Ha) from IKONOS 

1. Built-up 60.04 57.57 
2. Traffic & 

Transportation 
28.59 32.38 

3. Vegetation / 
Recreational / 
National endowment 

371.46 340.32 

4. River in bowl 31.25 19.52 
5. Miscellaneous --------- 42.12 
 Total 491.34 491.91 
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