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Abstract: The study is an attempt to explore the effect of formation of new state Uttaranchal [later 

renamed Uttarakhand, curved out from the state of Uttar Pradesh, India on November 2000] on Land 

Use Land Cover(LULC) in the Srinagar Valley of the state which lies in Garhwal Himalayas. Data has 

been taken from LANDSAT for the period 1990[10 years before State formation],1995[5 years before 

the state was curved out],2001[a few months after state formation],2010[a decade after the state 

was formed] and 2015[15 years after state formation.  These data have been classified into five 

classes. The five classes are distinctly produced for each study year. The changes for each class are 

calculated for the change in the period. Future forecasting has been also done for all the major classes. 

The study finds the anthropogenic effect on LULC in the valley in respect to five noteworthy time 

points to understand whether there has been significant effect before or after state formation and in 

which classes. It shows the effect of creation of a new political entity on the largest town in Garhwal 

Himalayan region and in its valley areas. 

From the study it has been found out that the human settlement of this area is really growing at a 

very fast rate which is evident from the growth rate of built up areas. The continuous decline in 

agricultural land in the area is also evident from the LULC maps. The change in water bodies clearly 

indicates the effect of construction of the built up areas near river bed and the effect of Alkananda 

Hydro Power Project. Moreover, the significant increase in sandbars from 2010-2015 facilitates the 

earlier finding. The study mainly finds that the significant difference in the change in the major 

classified classes, one decade before state formation and one and a half decade after state formation 

and also half decade before and after the state formation. Results clearly indicate that in short period 

some of the changes in classes are more significant especially after half decade of state formation 

compared to longer periods.  The study concludes with some key recommendations for policy 

initiative. 

Key Words:LULC, LANDSAT, Effect of New StateFormation,Srinagar Valley,Garhwal Himalayas, 

India 
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1. Introduction 

Uttaranchal (presently known as Uttarakhand) curved out from the parent state Uttar Pradesh, 

became the 27th state of the Republic of India on the 9th of November 2000.The economic and political 

discourse in the demands for state formation focused on the belief that the political and economic 

institutions centered in Lucknow (the capital of the undivided state) were not best equipped , nor 

suitably inclined , to address the unique development needs of the region. In this way the demand for 

a separate state was firmly grounded in a development agenda- people of the hill districts believed 

that their needs would be better served by a government that was ‘closer’ to them-as reflected in the 

often cited example of Himachal Pradesh [1]. Hence finally Uttarakhand was formed with the hope of 

rapid development, especially in the predominantly hill areas of the state. 

The region specific development agenda was set by the policy makers, activists during that period. 

But some major questions that arise especially in the context of hilly areas of the stateare: What was 

the model of development for the hilly regions of the new state when it was curved out from Uttar 

Pradesh? Are the pockets where development is focused after state formation advantageous? Has 

there been significant change in LULC before and after the state was formed? If Yes, then is it in 

desirable direction? 

In this study only the last two research questions are addressed with a micro level study carried out 

for the Srinagar valley in Alaknanda Basin where the largest town of Garhwal Himalayas is situated. 

The basic purpose of the study is to assess the major changes in LULC or rather the anthropogenic 

effect on  the area with five significant reference periods –two periods before the new state was 

formed, one during the formation of the state and two periods after the state was formed. 

 

2. Statement of the problem 

The inner Himalayan area is a complex mosaic of forest covered ranges and intervening fertile valleys 

[2].Srinagar, the largest town in Garhwal Himalayas lies in inner Himalayas and is situated in the 

Alkananda basin. The Srinagar valley in the Alkananda basin lies in the lesser Himalaya segment of 

the basin [30º12´-30º15´N  and 78º 45´-78º 50E  .[ . 

It has an average elevation of 560 metres (1,837 feet). It is the largest city in the Garhwal Hills. 

Srinagar is the hottest place in the Garhwal Hills in summers and the temperature reaches 45 °C on 

some days from May to July. It has chilly winters and the temperature can fall to 2 °C in December 

and January [3]. 

In the Alaknanda Basin, the impediments related with the development processes are not only due 

to the adverse geo-environmental conditions [4] ,but as one of the largest and populous mountain 

town in Uttarakahnd, Srinagar is gradually sprawling on either side of National Highway-58 

restricted only by steep hill on one side and  Alaknanda river on other[5].  Post June 2013 

gush, Alaknanda River profile has changed notably. The main current of the river has taken a great 

shift towards town invading the base of higher banks on the side of Srinagar[6].All these are acting 

as a threat to the valley  nestled in the lap of Himalayas which has one central university with campus 

on either side of the Alkananda river connected by a bridge in fragile condition which acts as the 

major link between the either side of the river with settlements on both sides and has a Base Hospital 
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and medical College at Srikot, a SSB Cadets Training academy, NIT, BEd Colleges  all situated on the 

Badrinath route NH-58 and a population growth of  around 87.5% [7] from 2001 to 2011. 

Therefore, a need to study the LULC changes in the valley to understand the broad areas of 

changes to help in policy initiative for the valley is important especially when the state has completed 

fifteen years of its journey as a new political entity. 

3. Research Questions 

In this study there are primarily four research questions 

i) Whether a new state formation [formation of a new political entity] in November 2000 

has significantly affected LULC changes in Srinagar Valley? 

ii) Whether LULC change is significant between 1990-2001i.e one decade before state 

formation (since the new state was formed on November 2000, 2001 has been considered 

as reference period) compared to one and one and a half decade after state formation 

[2001-2010 and 2001-2015] 

iii) Whether the trends of change in the major classes are moving in desirable direction 

considering the geographical location and topography of the study area?  

4. Research Objectives 

The aim of the study is to produce land use land cover [LULC] maps of Srinagar Valley at different 

time points in order to detect the changes that have taken place before and after state formation. 

Hence the objectives of the research are  

i). To create land use land cover maps for the year 1990,1995, 2001,2010 and 2015 with the 

help of unsupervised classification scheme. 

ii).    To determine the rate, location and magnitude of LULC change before and after state 

formation. 

iii).  To determine the trend of change in LULC in the major classes 

5.  Scope and Limitations  

This study has a huge scope to use socio economic data and apply it through spatial modelling. 

However, as the state was formed on November 2000, data on many indicators are not available 

exclusively for the state before state formation, which creates a barrier to orient the study in this 

direction. 

6: Study Area 

6.1: Geographical Characteristics 

Location 

Srinagar is located at 30.22°N 78.78°E at the left bank of Alaknanda River. It has an average elevation 

of 560 metres (1,837 feet). It lies in the PauriGarhwal district of Uttarakhand [8]. The Pauri Garhwal 

http://toolserver.org/~geohack/geohack.php?pagename=Srinagar,_Uttarakhand&params=30.22_N_78.78_E_
http://en.wikipedia.org/wiki/Metre
http://en.wikipedia.org/wiki/Foot_(length)
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is situated in the central part of Garhwal Himalaya. Srinagar falls in the Badrinath shrine route. Hence 

it is an important commercial hub in Garhwal Hills. 

The area falls under seismic zone V of the Seismic Zonation map of India (IS 1893 – 2002). 

Fig 1: The location of Srinagar valley [Alkananda Basin]     

 

 

 

 

 

 

 

 

 

 Climate 

       The climate of the area is of subtropical monsoon type. There are three distinct seasons: hot 

summer, rainy season and mild winter. The May and June are the hottest period of the year. The days 

are hot but the nights are moderately cool and pleasant. In summer maximum temperature reaches 

up to 40 °C. The hot weather starts at the end of March and continues till monsoon. This zone shows 

high annual precipitation, the rainfall occurs mainly during the months of July September and 

maximum rainfall (60 % to 70 % of the total rainfall) usually occurs in August. The winter season 

starts from October and continues till the end of February, and is characterized by the lower 

temperature and humidity. The frost is of common occurrence during December and January, the 

coldest months of the season. In winters the minimum temperature falls down to 4.7 °C. In this period 

rain occurs sometime with hail and storms [9].Due to heavy rainfall from July to September, 

landslides frequently block the entry into the valley from either side.  

 

Geology 

 

 In the Alaknanda valley, besides the Main Central Thrust (MCT), there are several faults present in 

the area. The area is composed of dolomites, slates and quartzites belonging to Garhwal Group and 

gneiss, schists and metabasics belonging to Central Crystalline Group of high grade metamorphics. 

These rocks are highly weathered and sheared. Slate units are generally thinly bedded while 

quartzites for the most part are thickly bedded and highly jointed [10]. 

6.2: Basic Socio- economic Characteristics 

Economy 

Map Not to Scale 

INDIA 

UTTARAKHAND 

SRINAGAR (GARHWAL) 
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Earlier due to its agro climatic condition and less option for other forms of livelihood except teaching 

or joining the Indian defense, people were mostly engaged in agriculture. But with the establishment 

of the HNB Garhwal University and later  the Alkananda Hydro power project and Government 

medical college, a significant population are absorbed in those places. People here are mostly either 

in government jobs or have their own business enterprises. 

 

Demography 

 

As per census 2001, Srinagar had a population of 19,861. Males constituted 57% of the population 

and females 43%. Srinagar had an average literacy rate of 83%, higher than the national average of 

59.5%: male literacy is 86%, and female literacy is 79%. In Srinagar, 9% of the population was under 

6 years of age [11].The Srinagar Nagar Palika Parishad has population of 20,115 of which 10,751 are 

males while 9,364 are females as per report released by Census India 2011. Population of Children 

with age of 0-6 is 2142 which is 10.65 % of total population of Srinagar (NPP) [12]. 

 

7: Data 

In order to observe the LULC changes in different time periods i) a decadal change and ii) a one and 

a half decadal change for Srinagar valley, the primary requirement are the satellite images. Since this 

study was not an academic product of any grant, therefore free accessible images are used and 

therefore LANDSAT images have been downloaded from USGS-Earth Explorer, (United States 

Geological Survey [13] for the year 1990,1995,2001,2010 and 2015.  

After deriving the image, geometric correction and radiometric correction has been done on the 

images. Then an unsupervised classification scheme has been selected. Based on the classification, 

five separate LULC maps for 1990,1995,2001,2010 and 2015 are constructed. Verification has been 

done using Google Earth Pro and ground visits. Detail of data acquired and source is presented in 

Table 1. 

            Table 1:  Data acquired and source 

S. 
No. Data Types 

Date of 
production 

Resolution/ 
Scale 

Source Row and path 

1 
LANDSAT 5 

TM 
1990 30 mt 

USGS Earth 
Explorer 

146/039 

2 
LANDSAT 5 

TM 
1995 30m 

USGS Earth 
Explorer 

146/039 

3 
LANDSAT 

ETM 
2001 30m 

USGS Earth 
Explorer 

146/039 

4 
LANDSAT 5 

TM 
2010 30m 

USGS Earth 
Explorer 

146/039 

5 
LANDSAT  

8(OLI*) 
2015 30 m 

USGS Earth 
Explorer 

146/039 

*Operation Land Imager 

8 : Methodology: 

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


International Journal of Research in Economics and Social Sciences (IJRESS) 
Vol. 7 Issue 5, May- 2017, pp. 187~192 
ISSN (o): 2249-7382 | Impact Factor: 6.939  

 

 

 

 

 
International Journal of Research in Economics & Social Sciences 
      Email:- editorijrim@gmail.com, http://www.euroasiapub.org 

  (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journals.) 

239 

In order to carry out a quality research work it is very important to follow a series of steps in 

sequential order. The methodology of this research is presented through a flowchart as shown in 

Figure 2. 

Figure 2. Flowchart showing the methodology used 
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8.1 Development of classification scheme and Methods of data analysis 

.  

In the present study the unsupervised classification scheme has been adopted. As the region is 

surrounded by high mountains with some areas not easily accessible, a supervised classification for 

the whole area is difficult to be carried out.  

 

The following methods are adopted in this study 

i). Unsupervised classification scheme. 

ii) Calculation of the area in hectares of the resulting LULC types for each study year. 

iii) Calculation of change of area of different classes at different points of time considered in the study 

iv) Forecasting for the different classes considered in the study 

 

9 Results and Discussion 

  Srinagar in Alkananda Basin is considered the largest city in Garhwal Himalayas and stands 

in the very significant route linking Rishikesh and Badrinath, one of the greatest pilgrimages of the 

Hindus lying in upper Himalayas. Moreover the establishments of institutes of higher learning like a 

Central University, a base hospital and medical college, the NIT, polytechnic institute, SSB cadets 

training centre etc has been significant reasons to attract human settlement .Moreover the 

construction of Alkananda River Valley Project has made considerable changes in the valley since 

there is a clear spillover effect of the project in adjacent areas, as evident from ground visits. All these 

have affected the land use land cover of the area. However, in this paper the basic argument is that 

the LULC before the state was formed is less significant compared to after formation of the state. To 

establish the argument, five reference periods are considered- two before formation of the new state 

of Uttarakhand (1990 and 1995), one during the formation (2001 since the state was formed on 

November 2000) and two after the formation of the state (2010 and 2015).Firstly, the change 

detection in LULC are done through satellite imageries from Google Earth Pro Images of different 

locations. Figure 3, Figure 4, Figure 5 and Figure 6 broadly depicts the change. 

9.1: Verification from Google Earth Pro Images 
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It is very clear from the images [Figure 3 to Figure 6], how the changes and conversion of classes have 

taken place in the valley. Panel A in each image shows the status of LULC before while Panel B shows 

the status after. On comparison of Figure 3A and 3B it is clear that point A shows the conversion of 

vegetation and tree covers to sandbars, point B shows conversion of agricultural land to water bodies, 

point C shows conversion from vegetation to human settlement while point D shows conversion from 

agricultural land to water bodies and sandbars. 

Figure 4A and 4B shows increasing sandbars in the valley at point A, conversion of sparse human 

habitation to dense human habitation through point B and conversion of agricultural land to dense 

settlement through point C. 

Point A of Figure 5 shows conversion of agricultural land into sandbars, point B shows increasing 

sandbars and point C shows change of course of water bodies. 

Figure 6, panel A and B points out the different pockets of the valley where conversion has been very 

significant. 

9.2 Findings from The LULC Maps 

Land Use/Land Cover data refers to data that is a result of classifying raw satellite data into "land use 

and land cover" (LULC) categories based on the return value of the satellite image. There are not very 

many LULC datasets because a) satellite data acquisition is usually very expensive, and b)the 

classification process is very labour intensive. LULC provides a very valuable method for determining 

the extents of various land uses and cover types, such as urban area, built up areas, forested, shrub 

land, water bodies, sand dunes, agriculture, etc. The five LULC maps prepared from LANDSAT 

imageries for 1990, 1995, 2001, 2010 and 2015 are presented below.
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Fig 10) The LULC map of 2010 Fig 9) The LULC map of 2001 

Fig 8) The LULC map of 1995 Fig 7) The LULC map of 1990 
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These LULC maps in Figure 7, Figure 8, Figure 9, Figure 10 and Figure 11 are prepared with the 

help of unsupervised classification. The classes including the features enlisted in Table 2. The area 

for each class in different time points is presented in Table 3. 

Figure 12 clearly shows the share of each class and its change in 1990,1995,2001,2010 and 2015 

through a bar chart. It is clear from the figure that while the share of Agricultural land is gradually 

decreasing, the share of water bodies shows a decline first and then an increase again. The built up 

areas are increasing continuously and sandbars too have increase

  Table 3:: LULC Distribution in 1990,1995, 2001,2010 and 2015.   (Area in.ha)  

 Source- Calculated by the researcher based on LULC map              

Land Cover 
Types 

Description 

Built Up Land 
This includes the household 
settlements ,constructed 
roads, bridges etc. 

Other Classes 
This includes wastelands, 
vegetation cover , fallow land 
etc. 

Water Bodies 

This includes the areas with 
surface water, main river 
channels, streams and small 
water bodies. 

Agricultural 
land 

It includes the land covered 
by agriculture 

Sand Bars 

It includes the sand and silt 
materials found near the river 
channel. It also includes the 
sand and silt deposited near 
the dam area used for 
construction and rocky 
wastes.. 

  
Before the state of 
Uttarakhand was born 

After the state was curved out from 
UP 

S.No Classes 1990 1995 2001 2010 2015 

1 Built Up Area 249.30 286.02 312.84 386.46 460.10 

2 Agricultural Land 488.43 410.76 353.25 311.22 267.67 

3 Water Bodies 144.90 131.09 167.15 201.87 185.33 

4 Sand Bars 77.04 167.13 149.74 110.97 193.19 

5 Others 2053.17 2017.84 2029.86 2002.32 1906.55 

 Total 3012.84 3012.84 3012.84 3012.84 3012.84 

  Fig 11) The LULC map of 2015 

Table 2: Description of Land covers types 
 for the classes generated 
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Fig 12: Bar chart showing the share of different classes in 

 1990, 1995, 2001, 2010 and 2015 

 

Source: Data from LULC maps of 1990,1995,2001,2010  and 2015 

In order to understand the change in magnitude for the classes for 

i) 1990-2001  ii)1995-2001 ,   iii) 2010-2015 

iv) 2001-2010and                          v)  2001-2015, Table 4 is presented. 

Table 4:  Percentage change in area in the classes 

 Percentage 
Change from 
1990-2001 
A decade 
before the 
state 
formation 

Percentage 
Change from 
1995-2001 
Half  decade 
before the state 
formation 

Percentage 
Change from 
2010-2015 
Half  decade 
after the 
state 
formation 

Percentage 
Change from 
2001-2010 
One decade 
after the state 
formation 

Percentage 
Change from 
2001-2015 
One and a half 
decade after 
state formation 

Built Up Area 25.48 9.37 19.05 23.53 47.07 

Agricultural 
Land 

-27.67 -14.00 -13.99 -11.89 -24.22 

Water Bodies 15.35 27.50 -8.19 20.77 10.87 

Sand Bars 94.36 -10.40 74.09 -25.89 29.01 

Others -1.13 0.59 -4.78 -1.35 -6.07 

Source- Calculated by the researchers based on LULC map       

Built Up Area

Agricultural Land

Water Bodies

Sand Bars

Others
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Table 4 clearly shows the results of some of the classes in favour of the argument of the paper. 

Percentage change of built up area one decade before state formation is 25.48 while it is 23.53 one 

decade after state formation which is not very significant difference. However half decade before 

state formation the percentage change in built up area is 9.37 percent, while it is 19.05 percent 

between 2010-2015 which is a very noteworthy. 

The change in agricultural land one decade before and after state formation shows major 

differences as the figures are -27.67 and -11.89 respectively. While in a gap of five years before and 

after state formation the percentage changes are very near with figures -14.00 and -13.99 

respectively. One of the reasons may be lack of scope of change due to previous conversion pattern. 

However, another explanation is that a trend of movement has been observed from primary sector 

to secondary and tertiary sector which is evident from the percentage contribution change of primary 

sector in Gross State Domestic Product. The contribution of the primary sector during state formation 

was 33.7 % which dropped to 13.73% in 2013-14 at current prices [14]. 

Water bodies decreased from 1990 to 2001 by 15.35% while it showed an increase by 20.77 % from 

2001-2010. The very significant result is the change in short time period which is evident from the 

percentage change (27.50) in water bodies five years before state formation and percentage change(-

8.19) between 2010 and 2015. 

The percentage change in the class of sandbar is also very significant in short period. While it shows 

a decrease by 10.40 points from 1995 to 2001, it shows a drastic increase in five years period 

between 2010 and 2015 by 74.09. 

It is also evident from Table 4 that in a span of fifteen years, after state formation there has been very 

high increase for built up areas while agricultural lands have decreased by 24.22 percentage points. 

Sandbars also show an increase by 29.01 percentage points. 

All these is a clear indication of anthropogenic effect on Srinagar after it became a part of a new 

political entity. The general view of the local people also defends the argument that development, 

especially of the educational institutes and hospitals happened after the state was formed which 

encouraged migration from nearby rural and semi-rural areas of higher terrains. Moreover as it 

started to be recognized as a hub of education in Garhwal hills, as a spillover effect, business 

enterprises also started to grow. The location advantage of Srinagar being almost in the midway on 

the way to Badrinath Shrine from Haridwar also encouraged change in land use pattern as it has to 

accommodate a huge number of tourists who visit the Badrinath Shrine and Hemkund Sahib in peak 

season starting from May to September. 

Through Figure 13, Figure 14, Figure 15 and Figure16, an attempt is made to find the trend of each 

class and forecast what is expected to happen for the class till 2025.While agricultural area and built 

up area gives a very good fit[R2=0.98 and R2=0.95 respectively], for sandbars it is low [R2=0.36] and 

for water bodies it is moderate[R2=0.69] 
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y = 52.204x + 182.33
R² = 0.9577

y = 52.204x + 182.33
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Figur13: Trend and forecast of water 

bodies in the study area 

 
Source: Based on data from LULC map of 1990, 

2000 & 2015  

 

Figur15: Trend and forecast of sand bars in 

the study area 

 

Source: Based on data from LULC map of 1990, 

2000 & 2015 

Figure 14: Trend and forecast of 

agricultural land in the study area 

 

Source: Based on data from LULC map of 1990, 

2000 & 2015 

Figure 16: Trend and forecast of built up 

area in the study area 
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Based on the results obtained, the conclusions and recommendations are summarized below 

I). There has been an overall growth of human settlement as evident from built up areas in Srinagar 

valley. The change is very significant in short period especially after state formation which indicates 

that growth is higher after formation of a new state compared to when it was a part of Uttar Pradesh. 

This finding is very significant. It implies that areas which were not crucial for development in an 

undivided state became a centre of development after it became a part of a new political entity. 

However it largely depends on how the development model of the new state is framed and what are 

the priorities. 

II). It is also observed from images and ground visits that the settlements are growing mainly in few 

pockets. These pockets are concentrated over some places like the Gola bazaar-the main market area 
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of Srinagar, Srikot, Bhaktiyana, University Main Campus and to some extent near Chauras campus . It 

is understood that human settlements concentrate around places where public facilities like school, 

college, hospitals, markets etc are easily accessible. 

III). As far as agricultural land is concerned, it has decreased significantly before state formation [-

27.67 %] compared to after state formation [-11.89 %]. With the rise in human settlement in Srinagar, 

there has been a decrease of agricultural land. The construction of the Alkananda Hydro Power 

Project has perhaps facilitated this process of this decreasing trend of agricultural land since there is 

little scope of expansion in the valley. 

IV) Water bodies show a mix of change with 15.35 percent change one decade before state formation 

and 20.77 % increase one decade after state formation. However, in a span of five years the changes 

in water bodies are quite significant. Between  1995 to 2001, it is 27.50 % while it is -8.19% between 

2010 and 2015. 

V) A very interesting finding is observed for sandbars which increased by 94.36 % from 1990-2001 

while decreased by 25.89 % from 2000-2010.And most significantly between 1995 to 2001 i.e before 

state formation the change in this category was -10.40 % which shoot up to 74.09 percent between 

2010-2015 i.e after state was formed which is a clear indication of anthropogenic effect.  

VI) The forecast clearly shows that if such a trend follows then by 2025 there will be very less  land 

left in the valley for agriculture. This will be as a result of fast growth of built up area as evident from 

the trend. 

This  will not only affect the land use pattern of the area but will have an indirect effect on the various 

rare species of flora and fauna available in the area,

Key recommendations of this study 

I Effective methods to assess land use and land cover change in Srinagar are needed to ensure that 

suitable data is available for sustainable management and monitoring.  

II Land use and land cover change assessment and monitoring may involve technically sophisticated 

methods and more application of remote sensing for planning purposes. 

III A combination of quantitative methods such as remote sensing and qualitative methods such as 

interviews,Focus Group Discussions( FGDs)etc are essential to provide a complete picture of land use 

and land cover change in Srinagar Valley.  

IV Key actions that the State Government and the Srinagar Nagar PalikaParishad[local government] 

can take to improve land use and land cover data are 
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• Encourage and invest in the integration of high quality technical quantitative and qualitative 

approaches using local knowledge and ground verification to avoid over simplification and to 

understand local nuances and specificity.  

•Pay attention to strengthening local expertise[like University faculty members, researchers] in 

LULC change analysis and ensuring quality data. 

 Encourage HNBGU research scholars and faculty members to take up research projects for 

exploring the LULC of this area and adjoining areas for an academic and government 

partnership and data strengthening support system for government and help the 

Government frame the model of development for the area. 

 The Nagar Palika Parishad can take an initiative to make it mandatory that before 

constructing a house the landowner has to submit a detailed report of the land over which 

the building is proposed. This may contain details of its geology, geomorphology, slope status, 

ground water condition etc. Construction can only be taken after an approval from the Nagar 

Palika [local government] with certain mandatory guidelines for the building. Any buildings 

that do not follow such guidelines may be considered illegal and may be demolished by the 

Government at any point of time for larger public interest. Moreover being at earthquake 

sensitive zone, it is required to assess the feasibility of construction on the particular land 

and the estimated risks. Students and researchers of the University in Srinagar[HNB Garhwal 

Central University]from  geography, geology, engineering, economics, and agriculture may 

take up internship projects to help the Local Government in helping the valley develop in a 

more organized way with lesser vulnerability to natural disasters and a more pro sustainable 

development approach in land use land cover .   
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