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Abstract 

Encroachment as per definition is a term used to describe the advancement of 
structures and utilities (roads, railroads, improved paths) and other 
development, into natural areas such as river corridors, floodplains, wetlands, 
lakes and ponds, and the buffers around these areas. The present study is 
undertaken on encroachment of Manawar Tawi River flowing through Rajouri 
town based upon geospatial data and ground survey. Study is confined to the 
part of the river flowing through the populous city area. The tributary valley of 
the river Manawar Tawi forms significant physical features of Rajouri. It was 
observed that The riverbed of Manawar Tawi has been extensively 
encroached. Most of the encroachment has taken place in the peripheries of 
largely populated areas of the town. A major portion of the area encroached is 
for farming purpose (107.86 ha). However, as the trend goes the farmland will 
eventually be used for construction purpose. Since 2003 there has been around 
fivefold (93.434232 Ha) increase in the encroached area of the river, most of 
which has been encroached for construction purpose. A major portion of the 
area encroached is for farming purpose (107.86 ha). However, as the trend 
goes the farmland will eventually be used for construction purpose. 
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1. INTRODUCTION 

Rivers are the backbone of human existence as for centuries various great 
civilizations have sprung up on the banks of rivers like Nile, Amazon, and Indus. In 
many cultures including that of India, rivers were considered holy by the people and 
were protected. However, river encroachment has been rampant in recent times 
especially in urban and suburban regions. The culprit in chief is the unbridled and 
thoughtless urbanization of the river plains and valleys all alike with eyes firmly set 
to the monetary goals and without ever giving a second thought to the sustainability 
of the environment, resource management or the grim future that awaits us on this 
weary path. The most intensive interactions between human beings and the 
environment take place in cities and their peripheries (Raihan and Kaiser, 2012). 
The high rate of migration and increased population pressure have been the chief 
causes of this unplanned growth among many others. First Secretary in India's 
Permanent Mission to the UN, Paulomi Tripathi, at the 51st Session Commission on 
Population and Development mentioned that more than half of the world's population 
lives in urban areas now.  

Encroachment as per definition is a term used to describe the advancement of 
structures and utilities (roads, railroads, improved paths) and other development, 
into natural areas such as river corridors, floodplains, wetlands, lakes and ponds, 
and the buffers around these areas. The term also encompasses the removal of 
vegetation and the placement of fill, or an alteration of topography into such natural 
areas. Encroachment increases impervious cover adjacent to rivers, lakes, and 
wetlands, thus increasing the runoff rate and volume, temperature of the receiving 
water and loading of sediment and other pollutants thus impacting the functions and 
values of the natural areas, such as a decline in water quality, disruption of 
equilibrium conditions, loss of habitat (both aquatic and terrestrial). 

In the research titled, ‘Hydro-chemical characterization and quality assessment of a 
Western Himalayan river, Munawar Tawi, flowing through Rajouri district, Jammu 
and Kashmir, India’ have reiterated the fact that, for distinctive terrain of 
Himalayas, numerous lower order streams (primary, secondary, and tertiary) are the 
lifeline for majority of the inhabitants, several exquisite habitats, and species, and 
that conservation of river basins and other water sources is very crucial in the 
coming years as population, and consequent demand for water is increasing.( Azeez 

et.al.(2016) 

In their research titled, “Impact of urbanization on flooding: The Thirusoolam sub 
watershed – A case study” studied the risk of flooding due to increased peak volume 

of discharge and decreased time required to peak. The situation arises due to 
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encroachment of flood plains and anthropogenic activities. (S. Suriya, B.V. Mudgal 

2012). a similar study in the Haihe River Basin (HRB), China. They quantified the 
change in landscape pattern to access the ecological consequences and the extent of 
the anthropogenic role in it. Again, satellite remote sensing data was used. In the 
study Shannon’s diversity index and Shannon’s evenness index were found to have 

increased during the period undertaken for study. (Yusheng Shi et al 2014) 

Impact of climate change: The global climate change also affects and worsens the 
situation. Whole Himalayan range is vulnerable because of rising temperatures. Each 
valley—be it Kashmir, Kedarnath or Badrinath—faces the threat of increased 
precipitation. According to the United Nation’s Intergovernmental Panel on Climate 

Change (IPCC) report, global warming will lead to changes in the Himalayan region. 
There will be at least one extreme event in the Himalayas every year, as per the 
report. It can range from north-eastern India to Pakistan in the west. Some examples 
of such events already happening are floods in Pakistan and cloud bursts in Jammu 
and Kashmir. Most typical of the examples is that of Uttarakhand disaster branded by 
environmentalists as ‘Himalayan tsunami’. 

 

Objectives of Study 

 To identify, ascertain and quantify the river encroachment of the Manawar 
Tawi riverbed flowing through district Rajouri. 

 To identify the quantum of role that unplanned urbanization has in the river 
encroachment. Narrow down the data gap that exists for generation of a global 
sustainable developmental plan. 

 

2. RESEARCH METHADOLOGY 

2.1 Study Area 

The present study is undertaken on encroachment of Manawar Tawi River flowing 
through Rajouri town based upon geospatial data and ground survey. Study is 
confined to the part of the river flowing through the populous city area. The upstream 
limit of study for Thandi-kassi stream is 33°23'17"N, 74°15'54"E. For Darhali stream 
it is 33°23'53"N, 74°15'54"E. For the khandal stream the limit of study is 33°21'35" 
N, 74°20'25"E. the downstream limit of study after the confluence of these streams is 
33°19'16" N, 74°19'38" E. 
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2.2 Geographical location 

The district Rajouri falls between the geographical coordinates of 32° 58' minutes to 
33" 35' minutes north latitude and 10° 00' East to 74° 40*East longitude. Rajouri is a 
hilly and undulating district, which is located on the foothill valleys of snow caped 
mighty Pir-Panjal Mountain. The district is endowed with geographical features that 
are characteristic of the region. The Dhaula Dhar range lies in the north-eastern 
frontier of the district of Rajouri. The valley has meandering brooks that flow in the 
district.  

 

 
MAP 1: District map of Rajouri, (J&K (source) mapsofindia. 

 

2.3 Topography 

The topography of the Districts is mountainous consisting of Pir Panjal range which 
extend right up to Kashmir Valley. The slopes of the surrounding mountains around 
the Rajouri are gentle. Cultivation has therefore been extended higher up enabling an 
observer to see the demarcation between the plains and the mountains. Settlement has 
also spread over the higher elevations having rich soil with nitrogenous content. The 
higher elevations are thickly forested. There are patches of meadows, groves, and 

http://www.mapsofindia.com/
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other type of trees below. There are numerous valleys which form the Rajouri a 
region of beautiful physical feature. 

 

 
MAP 2: DIGITAL ELEVATION MAP OF RAJOURI 

 

Drainage 

Rajouri is drained by many small rivers and streams. The tributary valley of the river 
Manawar Tawi forms significant physical features of Rajouri. A large number of 
streams are snow fed and flow from the higher elevation. The Rajouri drainage is not 
a consequent drainage as the rivers were already flowing in their courses before the 
mountain assume their present status, in other words the rivers are older than the 
mountains they traverse. As the mountains began to be formed by folding, contortion 
and upheaval of the rocks bed, the old rivers kept their own channels with greater 
force of erosion, the result of which has been deep transverse gorges. Manawar Tawi 
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and its tributaries display a typical braided pattern forming a number of sand and 
gravel bars and islands. The drainage in the area is of rectangular type. The 
longitudinal streams meeting the higher transverse streams at right angle. The entire 
drainage pattern has resulted in land erosion and sculptured of divergent type of 
landform and topographic features. Drainage has a special geographical importance 
in the study area.  

The Manawar Tawi: Manawar Tawi is an important river of Rajouri, it is also 
known as Nowshera River. It rises in the Rattan Pir Panjal range. The river appears to 
flow just near Rajouri as a confluence of two important hill streams, each of which in 
its turn is a united flow of two or three streams flowing down from Darhal, 
Thannamandi and Gambeer areas of Rajouri. In its initial course, the river receives 
water from these streams flowing from Darhal, Thannamandi and Gambeer areas of 
the district. After draining these areas, it flows through main town of Rajouri, where 
from its flows in south westerly direction. Niari Tawi the principal tributary joins the 
river on its left bank south of Siot village. At Nowshera the river adopts the south 
easterly direction and finally blows Manawar Tawi into the river Chenab. Some of the 
natives called this river "Malkani Tawi" based on the tributary of its origin. 

 

Data Used and Software 

The data was mostly collected using remote sensing software for a synoptic 
overview. The study has been carried out under the framework of Geographic 
Information System (GIS). It is an extraordinary tool for natural resource modelling. 
Geo-referencing, one of its most widely used tool was used to render real world 
coordinates to the images so as to avoid geometric distortions. Google earth is the 
other software which was used to create and download the images of the area. 
Comparison of the pictures and data of over a period of around last twenty years 
(2003-2020) was done. The image processing and digitizing have been carried out 
by using Arc GIS 10.3 software. Image processing is carried out for extraction of 
data on the river encroachment. 

For a clearer picture real time ground images of associated features have also been 
collected and added to the document. 

 

3. RESULTS AND DISCUSSION 

The study was chiefly conducted in the town region of Rajouri and its peripheral 
areas along the bank side of the river. Assessment of the area for different years was 
done. 
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Maps and data results are as following, and the area found out to be encroached is in 
the table below. 

A. YEAR 2003 MAP 3 

 
 

B. YEAR 2020 MAP 4 
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Table 1. Encrouchment year wise. 

Area Hectares(ha) 

Encroachment (Year 2020) 118.896737 

Encroachment (Year 2003) 25.462505 

Farmed Area 107.86 

Area Cleared of Encroachment by 

Authorities 
5.23 

 

The riverbed of Manawar Tawi has been extensively encroached. Most of the 
encroachment has taken place in the peripheries of largely populated areas of the 
town. A major portion of the area encroached is for farming purpose (107.86 
ha). However, as the trend goes the farmland will eventually be used for 
construction purpose. Since 2003 there has been around fivefold (93.434232 Ha) 
increase in the encroached area of the river, most of which has been encroached 
for construction purpose. The practice goes in such brazen and unquestioned 
manner that locals involved have no fear of laws and authorities as structures 
appear right in the midst of the riverbed area.  

 
IMAGE 3: (source- google earth) 
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Govt town planning department has been playing absolutely no role on its part to curb 
haphazard construction and encroachment of the river and other areas as no 
permissions whatsoever is required for new constructions as per locals. Another 
dangerous trend in recent years is that of dumping of the rock waste from construction 
sites on the river slopes. 

      
IMAGE 4, 5 

It is actually another technique of the river slopes encroachment as the riverbanks are 
broadened by such action, encroached, and are ultimately used for the construction 
activities. It’s a major threat as on one side, it’s the encroachment of the river and on 

the other, construction activities on the unstable valley slopes is a disaster in making 
as flash floods would cause slopes to be washed away leaving foundations of such 
construction gone. 

 

SUGGESTIONS 

1. First and the foremost is imparting awareness to the locals as sensible and 
careful actions on their part can only bring the situation under control. 

2. Local authorities need to take stringent actions against illegal encroachment 
and construction activities 

3. A detailed report delineating the riverbed boundaries is needed to be prepared 
so as to clear people of the boundaries that area to be respected and protected. 

4. In these Himalayan towns where there is a very delicate relationship between 
humans and their ecosystem the govt. bodies such as the town planning 
department should play a key role. A town plan that is sustainable and has 
least effect on the ecosystem should be prepared in advance and implemented 
with all force. 

5. For the effective implementation of the laws, local pressure groups of aware 
and enlightened citizens should come forward so as they may aware people of 
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the pros and cons as well as bring transparency and bring up the irregularities 
to the procedure established by law. 

6. A proper waste disposal mechanism is needed in the town to dispose of solid 
waste in a safe and efficient manner, there is a need of a clear-cut demarcation 
of riverbed land being used for farming purpose so as no extension by means 
of encroachment can be made in it. 

7. For the purpose innovation needs a boost and local innovators are to be 
promoted to bring up ideas of waste management as per local requirements. 
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