
              Cosmos Multidisciplinary Research E
              Recognized International Peer Reviewed Journal

Volume V - Issue IV (Oct-Nov-December 2020)                                        

Physiographic Analysis of Nal Sub

Dr. Sadhana S Khandar (Bhendkar)
Assistant Professor, Department of Geography

Government Vidarbha Institute of Science & Humanities,

Email Id 
Mobile No 

 

The physiographic structure of any region is a feature of that region. The height 

and slope, of the region affect the distribution of agriculture and settlements in that 

region. Understanding the natural structure of any region makes it easier to regional 

planning for that region.The present paper is based on the analysis of actual height, 

relative height and average slope in the Nal sub

river basin in Amravati district.
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Introduction 

The development of human settlements has been found in the river basin region 

since the very beginning of human creation. The Wardha River is an important river in 

the Vidarbha region of the state of Maharashtra and has 

Nal watershed falls under the Wardha river basin and the present study has studied the 

height and slope of the Nal watershed falling under Amravati district.

Watershed 

 A watershed is the land area from which surface water drains

stream channel, lake, reservoir, or other body of water. It is the geographical area of 

land that collects, stores, and transports water (extension.usu.edu).

Objectives 

 The specific objectives of the present research paper as follows,

i) To analysis the actual height of the study region

ii) To analysis relative height of the study region

iii) To analysis the average slope of the study region
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Abstract 

physiographic structure of any region is a feature of that region. The height 

and slope, of the region affect the distribution of agriculture and settlements in that 

region. Understanding the natural structure of any region makes it easier to regional 

ning for that region.The present paper is based on the analysis of actual height, 

relative height and average slope in the Nal sub-watershed area under the Wardha 

river basin in Amravati district. 

Physiographic, actual height, relative height, average slope, watershed

The development of human settlements has been found in the river basin region 

since the very beginning of human creation. The Wardha River is an important river in 

the Vidarbha region of the state of Maharashtra and has many natural features.

Nal watershed falls under the Wardha river basin and the present study has studied the 

height and slope of the Nal watershed falling under Amravati district.

A watershed is the land area from which surface water drains

stream channel, lake, reservoir, or other body of water. It is the geographical area of 

land that collects, stores, and transports water (extension.usu.edu). 

The specific objectives of the present research paper as follows,

alysis the actual height of the study region 

To analysis relative height of the study region 

To analysis the average slope of the study region 
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Watershed in Amravati District 

Government Vidarbha Institute of Science & Humanities, 

physiographic structure of any region is a feature of that region. The height 

and slope, of the region affect the distribution of agriculture and settlements in that 

region. Understanding the natural structure of any region makes it easier to regional 

ning for that region.The present paper is based on the analysis of actual height, 

watershed area under the Wardha 

erage slope, watershed 

The development of human settlements has been found in the river basin region 

since the very beginning of human creation. The Wardha River is an important river in 

many natural features. The 

Nal watershed falls under the Wardha river basin and the present study has studied the 

height and slope of the Nal watershed falling under Amravati district. 

A watershed is the land area from which surface water drains into a common 

stream channel, lake, reservoir, or other body of water. It is the geographical area of 

 

The specific objectives of the present research paper as follows, 
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Study Region  

Study region i.e. Nal watershed is the sub

is a tributary of Wardha River and Nal River originates in the Satpuda Hills from 

Betul district in Madhya Pradesh and enters the Amravati district from Morshi t

at an altitude of about 450 meter. It meets the river Wardha on the right bank at an 

altitude of about 350 met

River watershed has about 16 tributaries with a length of about 78 km. Total length of 

Nal River in Amravati district is 21 km.

 

The geographical extension of the study region is 21

N latitudes and 770 54’ 55’’ E to 78

expansion of the study region is 11.25 km and east to west expansion of the region is 

13.39 km. The perimeter of the Nal watershed is 51 km and covered total 11

areas. Figure No 1 shows the location of the study region.

Data Source & Methodology

 The study region map is digitized from the Survey of India Toposheet nos 55 G 

and 55 K (1:2,50,000). The relief map of the study region is also drawn from 
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Study region i.e. Nal watershed is the sub-watershed of Wardha watershed. Nal 

dha River and Nal River originates in the Satpuda Hills from 

Betul district in Madhya Pradesh and enters the Amravati district from Morshi t

at an altitude of about 450 meter. It meets the river Wardha on the right bank at an 

altitude of about 350 meters in the village of Kashmirpur in Morshi tahsil. The Nal 

River watershed has about 16 tributaries with a length of about 78 km. Total length of 

Nal River in Amravati district is 21 km. 

 

The geographical extension of the study region is 210 17’ 49’’ N 

54’ 55’’ E to 780 04’ 46’’ E longitudes. The north to south 

expansion of the study region is 11.25 km and east to west expansion of the region is 

13.39 km. The perimeter of the Nal watershed is 51 km and covered total 11

areas. Figure No 1 shows the location of the study region. 

Data Source & Methodology 

The study region map is digitized from the Survey of India Toposheet nos 55 G 

and 55 K (1:2,50,000). The relief map of the study region is also drawn from 
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watershed of Wardha watershed. Nal 

dha River and Nal River originates in the Satpuda Hills from 

Betul district in Madhya Pradesh and enters the Amravati district from Morshi tahsil 

at an altitude of about 450 meter. It meets the river Wardha on the right bank at an 

ers in the village of Kashmirpur in Morshi tahsil. The Nal 

River watershed has about 16 tributaries with a length of about 78 km. Total length of 

17’ 49’’ N to 210 24’ 10’’ 

04’ 46’’ E longitudes. The north to south 

expansion of the study region is 11.25 km and east to west expansion of the region is 

13.39 km. The perimeter of the Nal watershed is 51 km and covered total 112.90 sqkm 

The study region map is digitized from the Survey of India Toposheet nos 55 G 

and 55 K (1:2,50,000). The relief map of the study region is also drawn from 
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toposheets. The relative height and average slope of the study region is created in GIS 

software with the help of relief map of the region.

The average slope is calculated with the help of grid method by Smith and area 

of every height region as well as slope re

Actual height, relative height and average slope are shown in the map of the study 

region. The relation between actual height and average slope is presented on Lorenz 

curve. 

Actual Height 

 The structural process that takes place in the terrain is the actual height. The 

regional distribution of actual height is indicated by contour lines. The actual height 

helps to divide into two components i.e. the height of the region and to estimate the 

difference in the distribution of the actual height thus helping to understand the 

structure of the terrain. The actual height of the study region is divided into four 

categories above 450 meter, 400 to 450 meter, 350 to 400 meter and below 350 meter. 

The altitude wise area and its percentage are shown in table no 1.

Above 450 Meter Altitude Region

The height of the region increases east to northwest of the study region. More 

than 450 meter altitude region covered only 0.36 sqkm (0.32%) area of watershed and 

this is the part of Satpura hills. This part is located towards northwest boundary part of 

the region. In this part Januna village is located and this village is inhabited due to the 

rough topography.  

Table No 1: Nal Sub

Height in Meter
> 450

400 
350 

< 350
Total

                                 

400 to 450 Meter Altitude Region

In the 400 – 450 meter altitude region total 3 villages are mainly located and 

both three villages Malkapur, Bhiwkundi and Ambhori covered maximum part of 
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heets. The relative height and average slope of the study region is created in GIS 

software with the help of relief map of the region. 

The average slope is calculated with the help of grid method by Smith and area 

of every height region as well as slope region is calculated and presented in the table. 

Actual height, relative height and average slope are shown in the map of the study 

region. The relation between actual height and average slope is presented on Lorenz 

process that takes place in the terrain is the actual height. The 

regional distribution of actual height is indicated by contour lines. The actual height 

helps to divide into two components i.e. the height of the region and to estimate the 

e distribution of the actual height thus helping to understand the 

The actual height of the study region is divided into four 

categories above 450 meter, 400 to 450 meter, 350 to 400 meter and below 350 meter. 

ea and its percentage are shown in table no 1. 

Above 450 Meter Altitude Region 

The height of the region increases east to northwest of the study region. More 

than 450 meter altitude region covered only 0.36 sqkm (0.32%) area of watershed and 

rt of Satpura hills. This part is located towards northwest boundary part of 

the region. In this part Januna village is located and this village is inhabited due to the 

Table No 1: Nal Sub-Watershed – Actual Height

Height in Meter Area (Sqkm) Percentage
> 450 0.36 0.32 

400 – 450 16.81 14.89 
350 – 400 94.96 84.11 

< 350 0.77 0.68 
Total 112.90 100 

                                 Source:- Calculated by Author  

400 to 450 Meter Altitude Region 

450 meter altitude region total 3 villages are mainly located and 

both three villages Malkapur, Bhiwkundi and Ambhori covered maximum part of 
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heets. The relative height and average slope of the study region is created in GIS 

The average slope is calculated with the help of grid method by Smith and area 

gion is calculated and presented in the table. 

Actual height, relative height and average slope are shown in the map of the study 

region. The relation between actual height and average slope is presented on Lorenz 

process that takes place in the terrain is the actual height. The 

regional distribution of actual height is indicated by contour lines. The actual height 

helps to divide into two components i.e. the height of the region and to estimate the 

e distribution of the actual height thus helping to understand the 

The actual height of the study region is divided into four 

categories above 450 meter, 400 to 450 meter, 350 to 400 meter and below 350 meter. 

The height of the region increases east to northwest of the study region. More 

than 450 meter altitude region covered only 0.36 sqkm (0.32%) area of watershed and 

rt of Satpura hills. This part is located towards northwest boundary part of 

the region. In this part Januna village is located and this village is inhabited due to the 

Actual Height 

 

450 meter altitude region total 3 villages are mainly located and 

both three villages Malkapur, Bhiwkundi and Ambhori covered maximum part of 
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forest cover in the entire region. This altitude region covered total 16.81 sqkm area 

(14.89%) and out of them 15.48 sqkm is under in forest cover (Figure No 2).

 

350 to 400 Meter Altitude Region

The altitude region of 350 to 400 meter region occupied maximum part of the 

study region. It covered 94.96 sqkm (84.11%) areas and more than 70% area of this 

region is under cultivation of agricultural crops. More than 14 villages are included in 

this altitude region. 

Below 350 Meter Altitude Region

The low altitude region i.e. less than 350 meter is covered only 0.77 sqkm 

(0.68%) area of the region but this re

useful for agricultural production. 

Relative Height (Per sqkm)

Observing the actual altitude in a particular region helps to understand the 

nature of the local altitude variation in that region

the study was limited by actual altitude, the study of relative altitude began.

difference between the maximum and minimum height per square km is called the 

relative height. Relative height reflects the depth and surface elevation

valley. Relative altitude helps to study many different factors that differentiate the 

height of a local uplift as well as the topographical features of a minimum height.
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forest cover in the entire region. This altitude region covered total 16.81 sqkm area 

t of them 15.48 sqkm is under in forest cover (Figure No 2).

350 to 400 Meter Altitude Region 

The altitude region of 350 to 400 meter region occupied maximum part of the 

study region. It covered 94.96 sqkm (84.11%) areas and more than 70% area of this 

region is under cultivation of agricultural crops. More than 14 villages are included in 

Below 350 Meter Altitude Region 

The low altitude region i.e. less than 350 meter is covered only 0.77 sqkm 

(0.68%) area of the region but this region has the sedimentary soil region and very 

useful for agricultural production.  

Relative Height (Per sqkm) 

Observing the actual altitude in a particular region helps to understand the 

nature of the local altitude variation in that region, but when geographers realized that 

the study was limited by actual altitude, the study of relative altitude began.

difference between the maximum and minimum height per square km is called the 

relative height. Relative height reflects the depth and surface elevation

valley. Relative altitude helps to study many different factors that differentiate the 

height of a local uplift as well as the topographical features of a minimum height.
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forest cover in the entire region. This altitude region covered total 16.81 sqkm area 

t of them 15.48 sqkm is under in forest cover (Figure No 2). 

 

The altitude region of 350 to 400 meter region occupied maximum part of the 

study region. It covered 94.96 sqkm (84.11%) areas and more than 70% area of this 

region is under cultivation of agricultural crops. More than 14 villages are included in 

The low altitude region i.e. less than 350 meter is covered only 0.77 sqkm 

gion has the sedimentary soil region and very 

Observing the actual altitude in a particular region helps to understand the 

aphers realized that 

the study was limited by actual altitude, the study of relative altitude began. The 

difference between the maximum and minimum height per square km is called the 

relative height. Relative height reflects the depth and surface elevation of the river 

valley. Relative altitude helps to study many different factors that differentiate the 

height of a local uplift as well as the topographical features of a minimum height. 
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 The relative height of the study region in present study is calculated

help of Smith’s method of relative relief. The relative height of the region is mainly 

divided into three groups according to the counter map of the region. Below 10 meter 

in per sqkm region, 10 to 20 meter and above 20 meter in per sqkm region 

respectively. The relative height wise area and its percentage are shown in table no 2.

Table No 2: Nal Sub

Relative Height in Meter 
(Per Sqkm)

>  20
10 
<  10
Total

                Source:- Calculated by Author

Above 20 Meter (Per Sqkm)

 The upper part of watershed has found the above 20 meter height in per sqkm 

region. Some part of Malkapur, Ambhori and Januna villages are included in 

altitude region. This area is also found maximum part under forest cover. This part 

occupied 1.53 sqkm area (1.36%) and very low concentration of population.

10 to 20 Meter (Per Sqkm)

 The north and northwest part of study area is found 10 to 20 meter

sqkm region. The area of 

region, which consists mainly of

in the northern part of the villages of Chichgavali, Chichpur and Tembhi, the average 

height is found to be 10 to 20 meters per sqkm (Figure No 3).

15.74% area of the Nal sub

Below 10 Meter (Per Sqkm)

 Maximum part of the study region has recorded the height less than 20 meter in 

per sqkm region. This region occupied 93.59 sqkm areas and it is 82.90% to the total 

geographical area. This region is found to be more suitabl

than other altitude regions.
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The relative height of the study region in present study is calculated

help of Smith’s method of relative relief. The relative height of the region is mainly 

divided into three groups according to the counter map of the region. Below 10 meter 

in per sqkm region, 10 to 20 meter and above 20 meter in per sqkm region 

espectively. The relative height wise area and its percentage are shown in table no 2.

Table No 2: Nal Sub-Watershed – Relative Height (Per Sqkm)

Relative Height in Meter  
(Per Sqkm) 

Area  
(Sqkm) 

Percentage

>  20 1.53 
10 – 20 17.78 
<  10 93.59 
Total 112.90 

Calculated by Author 

Above 20 Meter (Per Sqkm) 

The upper part of watershed has found the above 20 meter height in per sqkm 

region. Some part of Malkapur, Ambhori and Januna villages are included in 

altitude region. This area is also found maximum part under forest cover. This part 

occupied 1.53 sqkm area (1.36%) and very low concentration of population.

10 to 20 Meter (Per Sqkm) 

The north and northwest part of study area is found 10 to 20 meter

sqkm region. The area of most of the villages in this area falls in this high altitude 

region, which consists mainly of Malkapur, Ambhori and Bhiwkundi

in the northern part of the villages of Chichgavali, Chichpur and Tembhi, the average 

height is found to be 10 to 20 meters per sqkm (Figure No 3).  This region covered 

15.74% area of the Nal sub-watershed and it is 17.78 sqkm out of total 

Below 10 Meter (Per Sqkm) 

Maximum part of the study region has recorded the height less than 20 meter in 

per sqkm region. This region occupied 93.59 sqkm areas and it is 82.90% to the total 

geographical area. This region is found to be more suitable for agricultural cultivation 

than other altitude regions. 
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The relative height of the study region in present study is calculated with the 

help of Smith’s method of relative relief. The relative height of the region is mainly 

divided into three groups according to the counter map of the region. Below 10 meter 

in per sqkm region, 10 to 20 meter and above 20 meter in per sqkm region 

espectively. The relative height wise area and its percentage are shown in table no 2. 

Relative Height (Per Sqkm) 

Percentage 

1.36 
15.74 
82.90 
100% 

The upper part of watershed has found the above 20 meter height in per sqkm 

region. Some part of Malkapur, Ambhori and Januna villages are included in this 

altitude region. This area is also found maximum part under forest cover. This part 

occupied 1.53 sqkm area (1.36%) and very low concentration of population. 

The north and northwest part of study area is found 10 to 20 meter height in per 

most of the villages in this area falls in this high altitude 

and Bhiwkundi villages. Also 

in the northern part of the villages of Chichgavali, Chichpur and Tembhi, the average 

This region covered 

watershed and it is 17.78 sqkm out of total area.  

Maximum part of the study region has recorded the height less than 20 meter in 

per sqkm region. This region occupied 93.59 sqkm areas and it is 82.90% to the total 

e for agricultural cultivation 
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Average Slope 

The decreasing value of the contour line in a region indicates the 

slope of that region. It is found that the natural elements of a particular region have 

both favorable and unfavorable effects. The role of slopes in the region is important in 

the formation and development of river basins. The average slope of the study region 

is less than 1degree in per sqkm region. The maximum average slope in the region is 

40 meter in per sqkm area. The average slopein the region is divided into three 

categories. The slope analysis and its occupied area with percentage are presented in 

table no 3. 

Table No 2: Nal Sub

Average Slope in Meter 
(Per Sqkm)

40 to 80 
20 to 40 
0 to 20 

Total

Moderate Slope 

 The average height of this region is 40 to 80 meter in per 

slope is near about 0.0080 

area of watershed. Western boundary of Malkapur village and some part of northern 
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The decreasing value of the contour line in a region indicates the 

slope of that region. It is found that the natural elements of a particular region have 

e and unfavorable effects. The role of slopes in the region is important in 

the formation and development of river basins. The average slope of the study region 

is less than 1degree in per sqkm region. The maximum average slope in the region is 

per sqkm area. The average slopein the region is divided into three 

. The slope analysis and its occupied area with percentage are presented in 

Table No 2: Nal Sub-Watershed – Relative Height (Per Sqkm)

Average Slope in Meter  
Sqkm) 

Slope 
Pattern 

Area 
 (Sqkm)

Moderate 1.82 
Slightly 96.38 

Low 14.70 
Total 112.90 

Source:- Calculated by Author 

The average height of this region is 40 to 80 meter in per 
0 in per sqkm region. This part covered 1.82 sqkm (1.61%) 

area of watershed. Western boundary of Malkapur village and some part of northern 
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The decreasing value of the contour line in a region indicates the nature of 

slope of that region. It is found that the natural elements of a particular region have 

e and unfavorable effects. The role of slopes in the region is important in 

the formation and development of river basins. The average slope of the study region 

is less than 1degree in per sqkm region. The maximum average slope in the region is 

per sqkm area. The average slopein the region is divided into three 

. The slope analysis and its occupied area with percentage are presented in 

Relative Height (Per Sqkm) 

 
(Sqkm) 

Percentage 

1.61 
 85.37 
 13.02 
 100 

The average height of this region is 40 to 80 meter in per sqkm it means the 

in per sqkm region. This part covered 1.82 sqkm (1.61%) 

area of watershed. Western boundary of Malkapur village and some part of northern 
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region in the watershed has found moderate slope. This region has maximum

water compare to the other part of region. 

Slightly Slope 

 Maximum part of the region has observed slightly slope and average slope of 

this region is 20 to 40 meter in per sqkm region. The slope of the region is found north 

to southwest in the region.

95.37% to the total area of the study region. The slope in degree of this region has 

0.0020 to 0.0040. 

Low Slope 

 The southwest part of the region has low slope and it is 0 to 20 meter in per 

sqkm region. This part is covered 14.70 sqkm (13.02%) area and Khanapur, Chikhal 

Sawangi, Rasalpur Kopra, Belpur etc villages are included in this slope region. he 

frequency of river streams are less in this region compare to the other part of the 

region (Figure No 4). 

Lorenz Curve of Actual Height and Average Slope

 Figure no 5 represents the relation between actual height and average slope of 

the region with the help of Lorenz curve. It means as the height of the study area 

decreases, the slope increases.
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region in the watershed has found moderate slope. This region has maximum

water compare to the other part of region.  

Maximum part of the region has observed slightly slope and average slope of 

this region is 20 to 40 meter in per sqkm region. The slope of the region is found north 

region.  This slope region covered 96.38 sqkm areas and it is 

95.37% to the total area of the study region. The slope in degree of this region has 

The southwest part of the region has low slope and it is 0 to 20 meter in per 

km region. This part is covered 14.70 sqkm (13.02%) area and Khanapur, Chikhal 

Sawangi, Rasalpur Kopra, Belpur etc villages are included in this slope region. he 

frequency of river streams are less in this region compare to the other part of the 

Lorenz Curve of Actual Height and Average Slope  

Figure no 5 represents the relation between actual height and average slope of 

the region with the help of Lorenz curve. It means as the height of the study area 

decreases, the slope increases. 
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region in the watershed has found moderate slope. This region has maximum flow of 

 

Maximum part of the region has observed slightly slope and average slope of 

this region is 20 to 40 meter in per sqkm region. The slope of the region is found north 

This slope region covered 96.38 sqkm areas and it is 

95.37% to the total area of the study region. The slope in degree of this region has 

The southwest part of the region has low slope and it is 0 to 20 meter in per 

km region. This part is covered 14.70 sqkm (13.02%) area and Khanapur, Chikhal 

Sawangi, Rasalpur Kopra, Belpur etc villages are included in this slope region. he 

frequency of river streams are less in this region compare to the other part of the 

Figure no 5 represents the relation between actual height and average slope of 

the region with the help of Lorenz curve. It means as the height of the study area 
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Conclusions and Suggestions

 Since the slope of the study area is low, this area can be used properly for 

agriculture. Also, as this region belongs to the Wardha Valley, alluvial soils are found 

along the river banks. The region mainly cultivates fruits

the physiographical structure gives the right direction for land deployment in the 

region. Despite the low slope in this area in the study area, proper planning of 

agriculture is not found; hence the rate of productivity is also l

to study the physiographic 

the local farmers about the agricultural land application. If the correlation between 

height and slope is positive, it will be used to increase crop yie

presented is based on the analysis of natural elements in the tap watershed area. The 

slope area is average in the tap watershed area and this study may be useful for land 

use in that area. 

References 

 Amravati District Gazetteers (1981), 
https://gazetteers.maharashtra.gov.in/Amravati%20District/Amravati%20District.p
df) 

 Dr. Bali (1980), “The Watershed Management of India
Age International (1994)

 Devi H.I. (2000),“River  basin Morphology” Rajesh Publication, New Delhi
No. 31 

 Singh Savindra (1998), “Physical Geography”, Prayag Publication, Allahabad, 
India 

 Survey of India Toposheet nos 55 G and 55 K (1:2,50,000), Gover

0

20

40

60

80

100

0

A
ve

ra
ge

 S
lo

p
e

Cosmos Multidisciplinary Research E-Journal           Online Available at  

Recognized International Peer Reviewed Journal                Impact Factor 4.94               

December 2020)                                         

 

Conclusions and Suggestions 

Since the slope of the study area is low, this area can be used properly for 

agriculture. Also, as this region belongs to the Wardha Valley, alluvial soils are found 

The region mainly cultivates fruits and vegetables. Studying 

the physiographical structure gives the right direction for land deployment in the 

Despite the low slope in this area in the study area, proper planning of 

agriculture is not found; hence the rate of productivity is also low. Geographers need 

physiographic structure and slopes of more and more regions and guide 

the local farmers about the agricultural land application. If the correlation between 

height and slope is positive, it will be used to increase crop yie
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slope area is average in the tap watershed area and this study may be useful for land 

Amravati District Gazetteers (1981), Maharashtra State Gazetteers, First Edition  
https://gazetteers.maharashtra.gov.in/Amravati%20District/Amravati%20District.p

The Watershed Management of India”  By J.V.S. Murthy, New 
(1994) Page No. 23 

2000),“River  basin Morphology” Rajesh Publication, New Delhi

Singh Savindra (1998), “Physical Geography”, Prayag Publication, Allahabad, 

Survey of India Toposheet nos 55 G and 55 K (1:2,50,000), Gover

Nal Sub-Watershed
Lorenz Curve of Actual Height and Average Slope

20 40 60 80 100
Actual Height

                                                                                  (Figure No 5)

Online Available at  www.cmrj.in 

                ISSN No. 2456-1665 

   Page 132 

 

Since the slope of the study area is low, this area can be used properly for 

agriculture. Also, as this region belongs to the Wardha Valley, alluvial soils are found 

and vegetables. Studying 

the physiographical structure gives the right direction for land deployment in the 

Despite the low slope in this area in the study area, proper planning of 

ow. Geographers need 

structure and slopes of more and more regions and guide 

the local farmers about the agricultural land application. If the correlation between 

height and slope is positive, it will be used to increase crop yields. The research 

presented is based on the analysis of natural elements in the tap watershed area. The 

slope area is average in the tap watershed area and this study may be useful for land 
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