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Abstract— India's Irrigated farming sector has been principal 

to India's economical evolution and to reduce poverty. In 

India Primary source in provincial territories is farming, 

which represent 72% of India's population. As indicated by 

the 2010-2011 Agriculture statistics just 58.12 million 

hectares of land was really inundated in India. The complete 

cultivable land in India is 160 million hectares i.e. 394 million 

acres of land in which it is 34% of the complete agricultural 

land. Irrigation is the proficient utilization of fresh water 

adequately as indicated by crop needs and with a developing 

shortage of this fundamental common asset, it is getting 

progressively imperative to boost productivity of water use. 

It suggests Assessing Irrigation potential is a significant 

activity in fruitful Agriculture management. The objective of 

present work is an appraisal of Irrigation Potential of the 

Minor Irrigation Tanks in Nagaram Mandal located in 

Suryapet district of Telangana. It is the study to assess the 

Quantity of Area that can be irrigated per each tank. Irrigation 

potential of the Minor Irrigation Tanks is calculated using 

SENTINEL-2 satellite Data having 10m multi-spectral 

Spatial Resolution by Separating Irrigable areas and Non-

Irrigable areas using Normalized Difference Vegetation 

Index (NDVI) Classification. 
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I. INTRODUCTION 

Water is required more or less in each sphere of living being’s 

activities all around the globe. It is the foremost valuable 

common asset that covers 3/4th of earth’s surface. Its 

plenitude just as shortage has been extraordinarily 

instrumental in forming the way of life and culture of the 

individuals possessing the earth. There has been an 

improvement in water usage efficiency and decline in 

wastage of water through the use of improved water 

distribution systems over the years and with growing scarcity 

of this essential natural resource it's turning to be 

progressively necessary to maximize the efficiency of water 

usage. Worldwide about 70% of water use is for agriculture, 

with a much higher figure (85%) in low and middle-income 

countries. For all types of agriculture such water is a basic 

component. So Agriculture sector is the mainstay and 

foundation of the Indian economy.  Now let’s learn about the 

Irrigation through Tanks. Tank water system might be 

characterized as the water capacity system which utilizes the 

water that is stored. There is so that, no specialized contrast 

between a reservoir and a tank, then again, actually a huge 

sized tank will be named as a reservoir. Most of the present 

tanks of southern part of our country possess a max depth of 

450 cm, while a few are as deep as 750 to 900 cm, and only a 

few exceptional ones exceed 1100 cm depth. At the point 

when the profundity of the tank surpasses 1200 cm or 

somewhere in the vicinity, the tank is typically alluded to as 

a supply. Providing water from the tank to the distributaries 

channels to meet the irrigation or other water necessities as 

and when required, Suitable connections are given as needed. 

Remote sensing (RS) information of irrigation management 

has a few benefits like harvest water necessity, water system 

execution assessment and so on. Recognizing the irrigation 

potential utilizing Geo-spatial Techniques is a significant 

action in effective agricultural management. 

II. STUDY AREA 

The area that is taken for the study of this project is Nagaram 

Mandal in Suryapet District of Telangana state which extends 

from Latitude 17°12′19″ to 17°13′58″N and Longitude 

79°37′32″ to 79°35′54″E with an Elevation of 256m. The 

study area has a geographical area of 103.27 km2. According 

to 2011 population census the population of Nagaram mandal 

is 27,596. The fundamental work of the individuals living in 

the study area is farming. For the purpose of Irrigation 

farmers primarily rely upon tanks and ground water 

accessible close by them. 

 
Fig. 1: Location Map of Study Area 

III. METHODOLOGY 

In the current study, all the crop area enclosed in the Minor 

irrigation tank command area that takes full or 

complementary irrigation during the yield season and 

furthermore from various sources i.e., either from bore wells, 

canals or lift from close by waterway or a stream is 

considered as irrigated Area. Overall procedure incorporates 

wiping out of all non-command/non-CCA related vegetation 

with water bodies/waterways and afterwards delineation of 

irrigated area from within the total absolute crop area in 

project command. Initially, the exact project command 

boundary for each tank in the Mandal was delineated based 

on existing irrigated area with 10m high resolution satellite 

data of Sentinel-2 as the background. This has encouraged the 

evacuation of non-CCA within the command area for 
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additional analysis and again all the water bodies present in 

the project command were masked out. Consequently all 

further satellite data processing was compressed to this nearer 

CCA command limit. Hence, the motive behind the current 

investigation is to exhibit the utilization of High resolution 

temporal Sentinel-2 (10 m) satellite data and other Geo-

spatial information to evaluate Irrigation potential under a 

Minor irrigation project. The procedure utilized in the study 

is straightforward and can without much of a stretch be up 

scaled to cover all the Minor Irrigation projects in a Mandal 

having more number of tanks. The point by point procedure 

assumed in the current study is given in Fig.2.       

 
Fig. 2: Flow chart of the methodology adopted 

A. Normalized Difference Vegetation Index (NDVI): 

NDVI represents the amount of green biomass and is an 

indicator of the crop health and its temporal profile indicates 

crop growth cycle and seasonality. NDVI is the most 

common ratio index for vegetation. It is an index calculated 

from reflectance measured in the visible and near infrared 

channels. 

𝑁𝐷𝑉𝐼 =
(NIR − RED)

(NIR + RED)
 

 
Fig. 3: Kharif season (2019-20) NDVI 

 
Fig. 4: Rabi season (2019-20) NDVI 

 
Fig. 5: Kharif season (2018-19) NDVI 

 
Fig. 6: Rabi season (2018-19) NDVI 

 
Fig. 7: Kharif season (2017-18) NDVI 

 
Fig. 8: Rabi season (2017-18) NDVI 

 
Fig. 9: Kharif season (2016-17) NDVI 
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Fig. 10: Rabi season (2016-17) NDVI 

 
Fig. 11: Kharif season (2015-16) NDVI 

 
Fig. 12: Rabi season (2015-16) NDVI 

IV. RESULT  

The different parameters which were important to achieve the 

objectives of the study are water bodies, stream flow, Contour 

network, rainfall, slope, surface water availability, LULC, 

watershed delineation and finally comparing the water 

available in the site and potential irrigable land. Irrigated area 

estimated in this study includes area irrigated by tanks from 

the sources such as Rainfall, streams and other sources etc. 

 
Fig. 13: Kharif (2019-20) Irrigation Potential Utilized 

 
Fig. 14: Rabi (2019-20) Irrigation Potential Utilized 

 
Fig. 15: Kharif (2018-19) Irrigation Potential Utilized 

 
Fig. 16: Rabi (2018-19) Irrigation Potential Utilized 

 
Fig. 17: Kharif (2017-18) Irrigation Potential Utilized 

 
Fig. 18: Rabi (2017-18) Irrigation Potential Utilized 

 
Fig. 19: Kharif (2016-17) Irrigation Potential Utilized 

 
Fig. 20: Rabi (2016-17) Irrigation Potential Utilized 
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Fig. 21: Kharif (2015-16) Irrigation Potential Utilized 

 
Fig. 22: Rabi (2015-16) Irrigation Potential Utilized 

A. Estimating Irrigation Potential Utilized: 

Net Irrigation demand of the harvests regularly grown in the 

study area was differentiated for past 5 years. Following this, 

Irrigation Potential Utilized was calculated for Kharif and 

Rabi season and assessed for June 2015 to March 2020 (5 

years). The available irrigation water potential around the 

command area for the whole growth period of the crop 

throughout the season was estimated as shown in Table 1. 

S. 

No 

Agricultural 

Year 

Season wise 

Irrigated Area 

(ha) 
IPU 

(ha) 

Kharif Rabi 

1 2019-20 4126 3791 4126 

2 2018-19 3369 3162 3369 

3 2017-18 2937 2758 2937 

4 2016-17 3215 2843 3215 

5 2015-16 3026 2692 3026 

Table 1: Season wise irrigated area 

V. CONCLUSION 

High resolution multi-spectral temporal satellite information 

is valuable for evaluation of Irrigation Potential Utilized 

(IPU) of a minor irrigation Tank. Additionally, to evaluate 

IPU for an irrigation Tank, maximum of five years should be 

considered to represent variety in water accessibility. 

Subsequently, accessibility of satellite information for 

current and historic years is truly valuable for assessing IPU 

of a Minor Irrigation Tank with unwavering quality and 

consistency. Also, the methodology presented here can be up 

scaled to cover all Minor irrigation Tanks in a 

village/Mandal/District/State. This information if available 

will be ideal for identifying and conveying Irrigation 

Potential in a more effective manner. 
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