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Overpopulation led to the deterioration condition for natural and cultural apprehension that is an alarm to land 
morphology. Thar desert headed the most populous region in the world in the distribution of the population of 44 

people per square kilometres. These dense disseminations upsurge the settlement. The anthropogenic responses were analyzed in SPSS, 
and it results in a huge land degradation transpired. The GIS investigated a village that is spreading 36 square kilometres during 
67 last years. It is directed the alarming situation in future. The study suggested overpopulation creates problems for land, human, 
the environment and wildlife through different characteristics. In the imminent of time, it caused the geomorphic shifting. 
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Introduction 
Thar desert was one of the richest deserts in the world, which sustained multiple natural and cultural ecosystem. 
The world desert structured with different shape and environments such as terrestrial land area 2 percentages of 
North America, 30 percentages terrestrial region of Australia 45 percentages terrestrial land plastered by south 
Asia and Africa led 23 percentages terrestrial land in the globe (Tsoar,2005; Wolfe,1997&Alsharhan, A.S., 
Glennie, K.W. and Whittle, G.L.,1995). The desert found in both hemispheres (Northern & Southern); hence 
northern hemisphere is wrapped up in the large sand Sea with active physical phenomena (SanFilipo J.R., and et 
al., 1992&Imbrie, J. and et al., 1984), which is mainly located at the subtropical region in the world (IPCC, 
Cambridge, Climate Change,2007, Pye, et al.2009, Moharana P.C. and et al.,2013 &Alsharhan, A.S., Glennie, 
K.W. and Whittle, G.L.,1995). This region extended toward Arabia, North Africa, India sub-continent, mid-
latitude and a basin of central Asia, was categorized by arid region (Sommer Stefan and  Pfannkuche Olaf, 2000, 
Petraglia, M., 2007,  Haslam, M., 2010, Mckee, 1979&Rupa Kumar and et al., 2006). It was generally 
appreciative major all continents were arid in the past year, which generated instability physically and culturally 
(Kar A., Moharana and et al., 2007, Stamp 1965&Serrano SMV and Moreno, J.I.L., 2005). But last two 
centuries, climatic and atmospheric circulation have been changed naturally, and its arid ratio was different such 
slight arid is 52.1 percentages, moderate arid  29.1 percentages and 18.5 percentages,  sever arid land and 0.2 
percentages were very severe arid land in the world(Sharma, K. K. and S. P. Mehra, 2009&Swanson, D., S. Barg,  
and et al., 2010). Therefore in the 20th  century is counting the climatic variability. (Dregne 1986&Andrews 
E.Julian and et al, 1998).The land area of Thar was geographically influenced by the pacific climate since 17 
century then; after the world climate changed, it was affected by the Indian monsoon system, which led to further 
climatic transformation to the Arabian Sea (Gupta, M. Shyam and Fernandes, A.A.,1997), which brought many 
climates changes toward the Thar desert (Dahl, Kristina, A. and at el., 2005, Rouault, M. and et al.,2003 
&Wang,x., 2005). However, in recent centuries, the Indian monsoon is to be called the backbone of climate over 
the sub-continent (Andrews E.Julian and et al., 1998&Bhakar, R., 2007 ). 
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The world population is expected to increase; hence the desert population is successful risen 
(Boivin, Michael and et al., 2009 &Kar, A., 2009). It is estimated that all over desert population had been grown 
0.39 to 2.5 billion during 1960-2000, it is calculated desert population has been increasing 13 percentage to 38 
percentage during reported period  (Reynolds et al. 2007). This expansion influenced to settlement feast, and it 
steered toward land degradation. The condition of the increasing population in South- Asia is highly dissimilar to 
other part of the world due to natural disaster like drought, famine, less monsoon. Especially Thar is the most 
populated region over this planet with 955,812 (Census 1998) in an area of 22000 km2 (Alvi et al. 2008; Bhakar, 
Rajesh, 2007, Arif, 2009; Jiang et al. 2005). The high rate of population increased land degradation in the form 
of the increasing of settlement area (Bakliwal, S.K., Bhakar, Rajesh, 2007,  and Wadhawan, S.K., 2003). Whereas 
in the 19thcentury, human activities have been increased in order to produce food, cultivation, harvest agricultural 
and building house(Hugenholtz, H. and Wolfe A. Stephen, 2003). These anthropogenic activities led to be a cause 
of land degradation. 

This land deprivation demonstrated arid area over the period as aridity condition originated since Pleistocene 
glaciation geological era and it extended the land area frozen to ice cap (Misra, V.N., Rajaguru, S.N., 1989). 
Therefore it reported from Pleistocene that global ocean level shrinkage in the range of 100 meters to the modern 
epic produced more aridity over the globe (Stamp,1965&Alsharhan, A.S., Glennie, K.W. and Whittle, 
G.L.,1995).in this contrast land area of Antarctica and Greenland decreased that yielded more sand region to 
Asia, Europe and Australia continents. This land enforced to change in pattern in trade on equator and tropical 
which caused more arid and desert region over Asia and sub-continent (Stamp, 1965, Fontugne, M.R. and  
Duplessy, JC (1986) & Daniel, C.Edwards and Mckee, B. Thomas, 1997). Hence evidences demonstrated 14.2 
percentages the world land area covered sandy desert, and this disorder of natural phenomena increased 
(Sankararaman, S., 2016). This enhancement reached 21 percentages of arid land area over the globe. But land 
ecosystem was used to be continuously, and it was increased 41 percentages arid land area from the land 
degradation ratio   38 percentages land appeared in great environmental problems where 7 billion population 
settled around the world (James, 2007&Alsharhan, A.S., Glennie, K.W., Pielke, R. A. and et al., 2002 and 
Whittle, G.L.,1995, Dearing, J.A. and et al., 2006). The ratio of the desert is higher in the southern hemisphere 
than in the northern hemisphere. As it is believed, worlds’  biggest deserts, like Sahara, Gobi and arid regions in 
the world, are present in the northern hemisphere (Herani, M.Goband, Rajar Allah Wasayo and Khaskheli  
Muhammad Ali, 2007). In this environmental setting, the Thar desert has been used to be located in the northern 
hemisphere, and it was the most populous desert in the world (Pandey, D. N., 2007, SCOPE, 2010&Daniel, 
C.Edwards and Mckee, B. Thomas, 1997). This region used to be badly affected under harsh climatic condition, 
which produced aridity.   

The aridity in the Thar desert created instability of climate, is led to demonstrate the scattering settlement 
(Ragab, R. and Prudhomme Christel, 2002). Thar desert is situated at the tropic of cancer in the northern 
hemisphere, is covered 22000km2   land area.  

The dust storm forced the population to live in desert vegetation as it is believed that vegetation is a 
succession of sand movement (Moss, R.H, 2008 and Clarkson, C.,2009).  The peak time of dust storm used to 
be in June-September. This could distinguish the worst climatic condition, and it was triggered due to the El Nino 
system of the Arabia Sea (Rajbhandari, R., 2014). This sand movement of Thar desert caused the scattering 
settlement (Moss, R.H, 2010 and Moncel, M.-H., 2017) 

Thar desert is covered 21 percentage of land from the total land area of Pakistan, which is represented a high 
density of population from the arid region. Land degradation is significantly occurred by the spread of settlement 
and cultivation (Figure 1).  Because the degradation through cultivation is related to increase population, this 
region economy depended on rain-associated cultivation (Petraglia, M.,2009). Rain is the only water resource 
for the livelihood and economy of this area (Rockström, J., 2009). Therefore, cultivation land increasing through 
the growth of population (Salpeteur, M. and et al.,2015). Hence cultivation, population and settlement are 
demonstrated triangularly in the Thar desert (Winterhalder, B., C. Puleston, and C. Ross., 2015)).  
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Figure 1: Location Map of Thar Desert 
 

This land degradation is an alarming factor to destroy the natural Phenomena of the region; it is urgent to 
take notice of these changes (Onaindia et al. 2017; Polissar et al. 2012, Roonwal, M.L., 1983& Li, Wenhing, 
2008).  
 
Research Methodology  
The satellite image and aerial photograph were selected in the central part of the Thar desert, which demonstrated 
spread-out villages during 1950-2017. Aerial photographs selected the central part of the Thar desert to the 
location area of village Sobhihar and Malhiar because the central portion represented virtually the Thar desert. 
The aerial photograph was collected from a survey of Pakistan, which was taken under the Columbus plan 1950 
under the supervision of the Canadian Government. The focal size of the camera was six (06) inches during a 
survey of taking a photograph.  

The aerial photographs of 1950 marked with co-ordinates 70° 18' 05' east and 25° 19' 42' north, which were 
scanned at 800m resolution by EPSON scanner No. GT-7000 and it was overlapped the satellite Aqua and Terra 
images 2017 with the same co-ordinate in GIS 12.3.1 software at Universal Transverse Mercator (UTM) to the 
scale 1:40000 and a recent Google image 2017, which was marginalized by polygon between 1950-2017. The 
aerial photograph and satellite image were converted into ground distance map distance units in the following 
method.  

Scale = focal lens/ flying height 
Focal lens: 6 inches 

Flying height: 20,000 feet 
Unit conversion 

Both the measurements should be in the same unit. 
1 ft.= 12 inch then, 

= 20,000×12= 240000 inches 
As per formula 

Scale = focal lens/ flying height 
= 6/240000= 1/40000 = 1:40000 

The survey questionnaire (250) was used to get an anthropogenic perception of local people about settlement 
spread. The survey questionnaire was emphasized over respondent of above age of 50 years old, because, this age 
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group were well aware of temporal changes. Questionnaire analyzed in software SPSS 22 (statistical Package for 
Social Science) with significant of 0.5 level. 
 
Result  
Thar desert is the highest rate of population with a densityof 44 km2, is investigated directly to spread the land 
area of Villages. The help of structural questionnaire responded the overpopulation led to the enhancement of 
settlement and land area.  

Figure 2: Expected Land Cover by Settlement 
 
The 90-percentage anthropogenic response demonstrated around 27 land area covered by the settlement. This is 
a significant effect of the population over the land.   

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Figure 3: Over Polulation Enforce Increase Settlements Land Area 

 

 

           Figure 2 Expected land cover by settlement  
 

 

 

                      Figure 3 over population enforce increase settlements land area 
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The land is severally affected by overpopulation through the anthropogenic survey, which was main a source 
of the changing of morphological structure in this region.  The 88 percentages public responded to overpopulation 
enforced to increase settlement (Figure 3). It is suggested population force is alarming for multiple changes in 
future such as climate, environment, and geomorphologies.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Actual Land Area Spread between 1950-2008 
 

Despite these changes in the Thar desert, the large ratio of land area used for settlement, which commanded 
the increasing of settlement. In this context, the village Malhar land area was 24414 square meters in 1950, and 
it increased to 399867 square meters in 2017. That showed spread 376 square kilometres (375453 square meters) 
during 68 years. While village Sobharhar’s land area was 18984  square meters which ranged to 55980 square 
meters with a difference of  36 square kilometres (36996 square meters) during reported years. This 
demonstrated significant land utilized by the population. This is suggested population is one major caused to 
spread out a settlement, is damaged geography and geology of Thar Desert in future. That could be in 
uncontrollable formations.  

 
  

 

Figure 4  Actual land area  spread between 1950-2018 

 

 

 
Figure 5.10 Villages move 1953-2004 
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