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Abstract: The salinity changes as well as vegetation coverage changes have been adopted for the present study. Changes in 
vegetation coverage and salinity change are a slow & gradual process and are hard to identify without long term historical data. 
The Landsat 8 and ETM+ data along with Electronic conductivity data of soil and International Soil Reference and Information 
Centre (ISRIC) soil PH data were used to show the changes in vegetation coverage as well as in soil salinity. Several remote 
sensing based indices like NDVI, NDSI and MSI were employed to extract spatial information on vegetation health, soil salinity 
and soil moisture. The soil salinity in terms of NDSI increased in the study area. The NDSI values were compared with ISRIC 
soil data and Electrical conductivity (EC) soil data of Groundwater board. The Vegetation coverage of the study area has been 
changed gradually since 2010 to 2017. Land use and land cover supervised classification has been done using Landsat 8 data of 
2017 for extracting built up area. Moisture stress index has been done to show the variation of moisture on the study area. 
Normalize difference vegetation index of 2010 and 2017 has been done to show the vegetation coverage changes from 2010 to 
2017. Normalize difference salinity index of 2010 and 2017 has been done to show the variation in salinity from 2010 to 2017. 
Using ISRIC soil PH value and EC values are than compared with the satellite data of salinity in terms of NDSI value for 
accuracy analysis. More than 80% of the study areas are matched with satellite data of salinity. Some minor unmatched areas 
are also there but salinity level is not much different.  

I. INTRODUCTION 
 Soil salinity is basically of two types. They are primary salinity and Human induced salinity. Soil salinity mostly occur due to the 
weathering of rocks and primary minerals transported by the water and wind. The various other causes of soil salinity are 
topography, irrigation and dry land salinity which are mainly occur due to the clearance of forest, overgrazing and cutting bushes 
which cause water tables to rise and bring saline groundwater close to the land surface. Nawa taluk is located on the eastern side of 
the Nagaur District. The climate of the Nawa has a dry and hot summer and marked by extreme dryness, large variation of 
temperature and highly irregular rainfall pattern. The maximum and minimum temperature recorded 48ºc and 0ºc respectively. The 
amount of rainfall is also very less. The rainfall amount of the whole Nagaur district is 36.16 cm. The topography of the Nawa is a 
good combination of plain, hills, sand mounds and it is a part of the great Indian Thar desert. According to the 2001 census data 
Nawa had a population of 18226. Among the total population 53% males and 47% females. 
 

II. AIMS 
The study aims are to Identifying Salt-affected soil in vegetation areas using Remote Sensing and GIS techniques in Nawa taluk, 
Rajasthan, India. 

III. OBJECTIVES 
1) To show the land use and land cover in the study area in the present year 
2) To show the change in the area coverage of vegetation and salinity from 2000 to 2017 using NDVI and NDSI. 
3) To show the salt affected soil and salinity level for vegetation in the study area. 

 
IV. DATA SOURCE 

Various types of satellite data have been used to obtain spatial information. Landsat 8, Landsat TM are used to create various 
thematic maps of NDVI, NDSI and NDWI (2010, 2017) of different times. Soil PH and POH data have been downloaded from 
International Soil Resource Information Centre (ISRIC) website for validating the satellite salinity level with ground salinity. 
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V. METHODOLOGY 

 
Fig no.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no.2 
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VI. STUDY AREA 
Nawa Taluk is located between 74.688E to 75.244 E longitudes and between 26.877 to 27.413 N latitudes with a total geographical 
area of 1519 sq.km. The study area is coming under NAGAUR Taluk. It is located on the eastern side of the NAGAUR Taluk. 
According to the 2001 India census, Nawa Taluk had a population of 18226. The maximum temperature of recorded in the Nawa is 
117 F with 32 F as the lowest recorded temperature. The average rainfall in the district is 36.16 cm and 51.5% relative humidity.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig no. 3 
 
 
 

INDICES 
 

EQUATION 
 

REFERENCES 

1. Normalized Difference Salinity Index 
 
 

NDSI = 
(0.63 to 0.69 μm) - (0.9 to 0.76-μm 
(.63 to 0.69 μm) + (0.76 to 0.9 μm) 

Khan et al. (2005) 
 

 
2. Normalized Difference Vegetation Index 

NDVI = 
(0.76 to 0.9 μm) – (0.63 to 0.69 μm) 
(0.76 to 0.9 μm) + (0.63 to 0.69 μm) 

Deering et al. (1975) 
 
 

3. Simple Ratio (SR) SR = 0.75-0.90 μm/0.63-0.69 μm Birth and Mcvey (1968) 
4. Moisture Stress index MSI = 1.55-1075 μm / 0.75-0.90 μm Rock et al. (1986) 
5. Normalized Difference Salinity Index 
(1) 
 

NDSI = 
(10.40-12.5μm) – (0.75 .90μm) 
(10.40-12.5μm) +(0.750.90μm) 

(Iqbal, 2008; Iqbal 
2010) 
 

6. Salinity Index SI = {(0.43-0.515μm) × (0.63-0.690 μm)}1/2 
 
 
 

Khan et al., 2005 
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A. Land Use And Land Cover Classification Of The Year 2017: 
Land use and Land cover practices is another important factor for the causes of soil salinity. The various land use types affect the 
level of soil salinity like vegetation, built up, water bodies, fellow land. Vegetation coverage is one of the major land use types 
which affects soil salinity. If the vegetation is covered most of the area, the evaporation rate will be less in the soil and it will reduce 
the soil salinity. In The study area also found that there are changes in the vegetation coverage, decreasing from 2010 to 2017. This 
changes in vegetation coverage affecting soil salinity in the present study area. Built up area is also an important factor which 
increases temperature and it will lead to increase evaporation rate which will affect soil salinity. In the present study area, the built 
up area is increased from 2010 to 2017. Similarly, changes in water bodies and fellow land also effect in soil salinity change.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

Fig no.4 
 

 

 

 

 

 

B. Changes Of Vegetation Coverage 
Vegetation coverage of the area in the year 2010 is 1050sq.km, whereas, in 2017, it is 363 sq.km. Vegetation area is decreasing 
gradually from 2010 to 2017. Negative values of NDVI (values approaching -1) correspond to water. Values close to zero (-0.1 to 
0.1) generally correspond to barren land areas of rock, sand or snow. Lastly, low positive values (approximately 0.2 to 0.4) while 
high values indicate temperate and tropical rainforest (values approaching +1). Vegetation is one of the major controlling factor in 
soil salinity. Vegetation covers the land and it obstruct sunlight to heat land surface directly. Thus it reduces the evaporation rate of 
the soil. Vegetation also helps in percolation of water into the soil. The roots of the vegetation dig into the soil and creates crack, 
fracture, joints. The roots of the vegetation also bind soil tightly and restrict from soil erosion. Thus vegetation helps in maintain soil 
salinity as well as groundwater and soil erosion. 

Sl.no Class name Area in 
sq.km 

1 Fellow land 950.5898 
2 Vegetation 363.8686 
3 Built up 170.3972 
4 Waterbodies 24.15463 
Source: USGS  Landsat 8 
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Sl.no Year Vegetation coverage(sq.km) Source 

1 2010 1050 Landsat TM 

2 2017 363 Landsat 8 

 
 

Fig no.4                                                    Fig no.5 

C. Changes In Salinity Level 
Salinity is an important factor which is mainly affecting the vegetation coverage. Changes in salinity also affect in changing 
vegetation coverage. Higher the salinity lowers the vegetation coverage and lowers the salinity results in an increase in vegetation 
coverage. In the present study area, there are changes in salinity during periods of time. In the year 2010, there is very small amount 
of areas has been covered by salinity but in 2017 the effect of salinity is more. In 2017 the area coverage of salinity is increased and 
the vegetation coverage decreases respectively. Salinity in soil hinders the growth of the vegetation, it deposited on the root of the 
vegetation, which restrict water to penetrate downward in the soil and thus it reduces the growth of the vegetation. There are various 
causes which increase the salinity. Temperature one of the most dominant factor which helps to increase in evaporation and 
evaporation leads to increasing the soil salinity in the soil. The amount of Moisture in the soil also affects the soil salinity. If the 
moisture in a particular soil is high, there will be low salinity level in the soil and high vegetation coverage. Whereas if the moisture 
content in a soil is very low, there will be high salinity in the soil and it affects the vegetation coverage in a particular area. In the 
moisture stress map, northern portion of the study area observed to be high moisture level because of these reason the northern part 
of the study area is covered with vegetation whereas some part of the middle and south were observed to very low soil moisture 
content as a result these areas were very less coverage of vegetation. So, temperature and moisture are the two most dominant 
controlling factor which affects the soil salinity. In the year of 2010, the effect of soil salinity is less, where the soil salinity is very 
low, the vegetation is only grown in those areas. Whereas in higher salinity areas, due to a high level of saline soil vegetation are not 
grown. But compare to 2017 the effect of saline soil is less in soil in 2010. In 2017 the saline soil coverage has been increased and it 
effects in vegetation which results in a decrease of vegetation coverage. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

   Volume 6 Issue II, February 2018- Available at www.ijraset.com 
     

898 ©IJRASET (UGC Approved Journal): All Rights are Reserved 
 

 

Fig no.6                                                         Fig no.7 

 
Fig no.8 
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Source: ISRIC website 

Fig no.9 
 

 
Source: CGWB website 

Fig no.10 
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Fig no. 11 

VII. RESULTS AND DISCUSSION 
According to  Queensland Government natural resources and water standard of salinity measurement, electronic conductivity 
value of 1.5 to 2.0 µm/m is slightly saline, 2.0 to 6.0 µm/m is moderately saline, 6.0 to 15.0 µm/m is highly saline soil. The 
electronic conductivity value of the study area is ranging from 1.5 µm/m to 9.1 µm/m which indicate the salinity level of the study 
area is ranging from slightly saline to highly saline soil. The northern portion of the study area observed to be slightly saline soil, 
value ranging from 1.5 to 3.0 µm/m. These areas are mainly vegetation areas and of a less high moisture content which is matched 
with the salinity value of satellite data in terms of NDSI. In the southern portion of the study area are mainly water bodies, sandy 
soil are observed to be highly saline area in terms of NDSI which is also observed to be high in electronic conductivity method and 
the value ranges from 7.7µm/mto 9.1µm/m where moisture content is also very low. Some parts of the eastern, south eastern and 
western side are observed to be moderately saline. According to ISRIC data of salinity the western side of the Nawa Taluk, salinity 
level is moderate to low which also matched with satellite data. In these areas due to the presence of vegetation the temperature 
which directly affecting the soil, are not effect able to effect directly because of the presence of vegetation. Thus it hinders the 
evaporation rates in the soil in those areas. The southern side of the study areas, according to ISRIC data of soil salinity found to be 
high to very high salinity level, these areas are mainly water bodies and exposed soil which leads to high evaporation rate and it 
increases the soil salinity. Some parts of the northeastern of new taluk found to be high to very high salinity level, which is moderate 
to high in satellite data of salinity in terms of NDSI.  Some parts of the eastern side found to be high to very high salinity which is 
same as satellite data in terms of NDSI value. The salinity level is higher in those areas which are mainly built up and waterbodies. 
Whereas the salinity values found to be low to very low are the areas covered with vegetation. Some areas of agricultural land found 
to be moderate to low salinity level. 
So it is clear that the salinity largely affected by vegetation and also vegetation also affected by the salinity of the soil. Both are 
interrelated to each other. Due to the presence of vegetation, the soil which is underlying are not affected by temperature and thus it 
reduces evaporation, also reduces salinity. Exposed soil are largely affected by temperature because it directly affects the soil and it 
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increases the evaporation which also leads to increase salinity. Moisture also affects the soil salinity. Those areas of high moisture in 
soil are having low salinity level, whereas those areas of low moisture content in the soil are highly saline soil. Built up areas are 
also shown moderate to the high saline soil because built up surrounding areas are mainly open or exposed soil which directly 
affects the soil evaporation rate, which leads to increase soil salinity. 

VIII. CONCLUSION 
The vegetation coverage of Nawa Taluk is decreasing from the year of 2010 to 2017. It is mainly due to the saline soil of the present 
study area, also the temperature and other climatic factors. Remote sensing and GIS techniques are now used for various research 
purpose and nowadays remote sensing and GIS are very useful tools for any types of research. In the present study, remote sensing 
and GIS are used to get the result. Using various satellite imagery of different sensor and their different bands are used to assess the 
salinity level in any region. Depending on the various mathematic calculation of various remote sensing data it is easy to delineate 
salinity affected areas. Using Remote sensing and GIS technology in the present study area, soil salinity level in the soil has been 
derived which is same as real data.  
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