
International Journal of Innovative Research in Computer Science & Technology (IJIRCST) 

 ISSN: 2347-5552, Volume-9, Issue-6, November 2021  

 https://doi.org/10.55524/ijircst.2021.9.6.49 

Article ID IRPS12059, Pages 219-224 

                                              www.ijircst.org 

 

Innovative Research Publication                      219 

Precision Irrigation in Agriculture Using an IoT Based Smart 

Water Management Platform: A Review Paper 

Madhav Singh Solanki 

SOEIT, Sanskriti University, Mathura, Uttar Pradesh, India 

Correspondence should be addressed to Madhav Singh Solanki; madhavsolanki.cse@sanskriti.edu.in 

Copyright © 2021 Madhav Singh Solanki. This is an open access article distributed under the Creative Commons Attribution License, which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.                

ABSTRACT-Water is available for something like the 

world's public's energy security, with agribusiness 

accounted for 70% of river use. Leaks in transit and land 

management, while also suitable processing practices, are 

the leading causes of water losses and vegetable production. 

Irrigation for agriculture is the world's largest user of 

freshwater, arguing for the widespread application use of 

data to improve plant health, reduce energy use, and 

calibrate water usage Even if the Digital revolution (IoT) 

and also other telecommunication technologies seem like a 

natural match for smart - grid components, its viability must 

be included in real-world circumstances via the use of on-

site pilots. In addition, Home automation software testing 

games should be adaptable to a wide range of crops, 

growing conditions, and countries. SWAMP is a project 

that develops and tests IoT-based smart energy 

management methods and technologies for precision 

farming in Europe, Belgium, and Latin America. We go 

through the project's SWAMP viewpoint, townscape, crew 

members, and statistics ways to do things. In this article. 

KEYWORDS-Agriculture, Internet of Things, Precision 

Irrigation, Smart Water Management. 

I. INTRODUCTION 

Surface Fresh water is still the most common irrigation 

technique, but it is still the least precise, wasting a lot of 

water besides soaking areas where almost no seedlings can 

benefit. Localized horticulture, is from the other hands, and 

may make better use of water by minimizing both 

inadequate but over. Compassions, but nonetheless, inject 

the most water than is necessary to minimize work stress 

due to little fresh water, putting not just output at risk but 

also squandering water. As a consequence, tool should be 

designed and deployed to detect the quantity of water by the 

planter and to deliver the water there in correct quantity to 

the regions in which but once it is needed[1]. An Internet of 

Things (IoT) and certain other related technologies can be 

used to do this, but there are many challenges along the 

way. To begin with, IoT-based smart system software 

development is still not automated and involves a large 

amount of effort. Second, complex platforms are necessary, 

which can automate sections of the process and integrate 

diverse systems and materials to meet a variety of 

requirements. Finally, combining a variety of sophisticated 

sensors, particularly flying sensors (such as drones), may 

improve agricultural irrigation water supply accuracy. 

Fourth, the use of a Web Server in combination with 

diverse technologies such as Artificial intelligence, business 

analytics, internet of things , mobile computing, and self - 

driving vehicles to launch sample system for mobile water 

supply.[2]. 

Finally, for the application of IoT throughout smart 

environmental protection, new business models are 

necessary. Finally, in agreement to be repeated, component 

had to be interoperable, diverse, and adaptable to a variety 

of locations, crops, and circumstances. The primary purpose 

of the SWAMP1 project is to develop and test IoT-based 

research techniques for sustainable water supply in the 

smart irrigation industry in four places: two from Europe at 

the moment (France and Portugal) and one in Brazil. We 

also seek to increase calibration flow of water by increasing 

crop vigilance, recording the field predicated on crop 

condition (size, plants can grow), and indeed the interaction 

(e.g., weather forecast), and making necessary adjustments 

to the water control prescribed map. Land management that 

is clever trials are designed to ensure that technical 

components are adaptable to various contexts and 

reproducible in many places and situations [3].  

Various nations, climates, soils, and crops may all be 

considered when customizing the core SWAMP platform 

for different pilots. To guarantee replication and adaptation 

to various crops and locales, two additional types of testing 

are considered in the Forest cloud architecture. Cloud 

platforms, virtual creatures with cloud storage, as well as 

neural networks and deep remembering, are different forms 

of completely repeatable infrastructure. Fully adjustable 

administrations that concentrate broad state statistical into 

specialized techniques handle wastewater data key 

challenges. For various kinds of irrigation and water 
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distribution. When a new pilot is planned, produced, and 

launched, those services may need to be modified. Finally, 

since they serve specific purposes, Information clinics need 

a greater amount of design phase.The architecture may be 

deployed in a variety of ways, including cloud-based smart 

choices, fog-based smart decisions on the farm, and 

potentially mobile fog[4]. The 2018 Global Internet of 

Things Summit will be held in SanFrancisco, California 

(GIoTS) Section II presents ideas and related work 

throughout the rest of this article.  

The SWAMP project is working on a proposal for Figure 1 

shows a large water quality monitoring system for crops. 

The main idea is to optimize irrigation, groundwater 

recharge, and energy production by collecting and 

analyzing data from several aspects of the process, together 

with the water environment and mathematical aptitude 

about growing particular plants. It keeps costs down to 

everybody because it encourages that water is available 

when it is needed. Supply is restricted and avoids over- and 

under-irrigation. In a water management system for 

agriculture, we identify three main stages, as shown in Fig.1 

 W1: Water reserve: water reserves that follow the 

natural water cycle and come from many waters, bodies 

of water, ponds, and underground are examples of 

watersheds. 

 W2: Water distribution: a network of canals, pipelines, 

pumps, valves, and gates transports water from W1 to 

the ultimate use location (W3). Depending on the area 

or nation, water distribution may take on a variety of 

forms. In such locations, coastal areas are administered 

and governed by a solid body. 

 W3: Consumption: several of the most significant 

purposes such as drinking is horticulture. In agriculture, 

and it may be done in a variety of ways. The SWAMP 

project's main goal is to improve irrigation (W3

 

Figure 1: Precision Irrigation Based On Smart Water Management [5] 

II. DISCUSSION 

Water supply organizations are expected to be significantly 

impacted by the IoT systems. Application automation. 

However, owing to a lack of appropriate tools, developing 

IoT-enabled apps still takes a lot of time .This situation 

creates new possibilities and difficulties for software in 

terms of definition, implementation, deployment, and 

assessment. The SWAMP project is based on previous 

work, Technology, structures, and research outcomes are all 

generic. The IoT-A study has developed the IoT Roadmap 

to help developers produce interoperable IoT tangible 

solutions by focusing on recognized standards and not 

starting from scratch. Possibility evolved from a State 

cloud-services initiative to include every platform with a set 

of Modular Variables for creating smart workflows, such as 
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in agricultural integrated nutrient management industry. If 

that comes to achieving amazing functionality to the 

conservation of wildlife, also including steam, there are also 

isolated attempts that are just not intrinsically tied to the 

present software’s and distributed systems. 

The FIGARO project, for example, seeks to increase water 

productivity and improve irrigation practices by developing 

Even if it does not precisely employ IoT, it is a highly 

precise land management software. Popovi et al. also give a 

clear example of a manufacturer and currently limited 

Home automation platform for data collecting in agriculture 

including ecological research [6]. Agri-IoT is a proposed 

Home automation approach to information gathering and 

legitimate recording for organic agriculture, comparable to 

Forest. However, no actual deployments have been 

recorded, making comparisons with SWAMP 

problematic.Much has been written in recent years about 

the potential applications of IoT coupled about predictive 

analytics and network companies Now seems to be the 

moment to put your skills to the next level in real-world 

scenarios. There may be an urgent need in Germany to 

understand the challenges and tempting impacts of IoT in 

small conventional irrigation initiatives. A Panarello et al. 

look at how massive IoT experiments may be implemented 

in agribusiness and what technologies and tools can be 

located in specific food and farming segments including 

yoghurt, horticulture, maize fruit trees, and the beef and 

pork supplier. Furthermore, the proposed union IoF2020 

aims to increase the use of IoT in large-scale experiments in 

the agriculture production sectors2. But with only these few 

verification encounters, the bulk of present approaches are 

fictional. They're either too broad or too specific, and they 

don't handle basic business model design and 

implementation in a way that makes model replicating and 

fresh aircraft placement easier. That was when SWAMP 

comes into play enters the picture [7]. 

A. Application 

The SWAMP platform allows users to collect data Sensor 

data is used to make judgments, and operation is changed 

by directing instructions to both automated and organic 

motors. Harvested Rainwater will be answered in real time 

by SWAMP (W3). Water storage (dams, tanks, and rivers 

Water supply is necessary. Control is expected to be 

strengthened. Repair that is more efficient Cattle ranching 

and Climate Change Forecasting based on personal 

experience SWAMP The Aquifers in Nature Accelerometer 

in the Ground Robot Water use by farmers (Irriga on) 

Combined Administrators Distribution and Consumption 

Management of Water Distribution Management Water 

Consumption Authorized permitted usage restricted to: 

Cornell University Library for the 2018 Global Internet of 

Things Summit (GIoTS). IEEE Explore was used to 

download this document on September 02, 2020 at 

17:15:59 UTC. There are certain limitations when it comes 

to adjusting irrigation as crop conditions change. However, 

since water distribution adjustments are made on a different 

timeframe, the W2's governance thread will have to be 

extended. Groundwater provision is driven by usage, hence 

the W2 and W3 made are intertwined. As shown in Fig. 2, 

the SWAMP Architecture is split into five levels [8].  

• Layer 1: IoT Infrastructure: A number of ubiquitous 

sensor technology will be tried and during experiment to 

collect soil (e.g., water temperature), plant (e.g., 

evapotranspiration, canopy heating rate), and weather 

forecasts (e.g., air temperature and relative humidity, 

precipitation, solar radiation, wind speed and direction). 

• Virtual Entity and Data Storage (Layer 2): Internet of 

Things Virtual Entity (VE) depictions of physical 

entities are created by annotating service descriptions 

with contextual information about the actual 

surroundings. Distributed databases made consisting of 

cloud and fog nodes collaborate to process large 

amounts of data from sensors and make it accessible to 

the higher levels. 

• Data Analytics (Layer 3): This layer contains several 

perspective leadership modules underpinned by 

platform business intelligence approaches SWAMP will 

use existing classification models to construct Layer 3, 

which can sometimes alter based on the plantings and 

piloting. 

• On upper end of Layer 3's broad data power and storage, 

Evaporation Data Warehousing (Layer 4) offers 

program network services to businesses. 

• This layer separates crop management set of rules for 

applications, providing an Access for Layer three that 

includes a variety of analysis tools, mechanisms, and 

techniques to facilitate creating and deploying new 

pilots simpler and quicker. 

• Water Application Services (Layer 5): A vast amount of 

data is sensed, collected, stored, and analyzed, and then 

converted into services that farmers can understand. 

• SWAMP will first look at two kinds of water 

application services: water distribution and water use 

(i.e., irrigation) [9]. 
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Figure 2: SWAMP Architecture 

B. Advantage 

SWAMP's primary concept is to make it as easy as possible 

to replicate through minor alterations and reconstructing, 

irrigation schemes were constructed on its base. Aspects at 

various levels of the architectural style are more generic 

and hence simpler the transfer to these other pilots, but 

many others are extremely information and so need 

additional capacity building whenever a new pilot is built. 

On the students a chance scale, the SWAMP system has 

three sorts of constituents: a) Fully Generalizable Services: 

Layers 1, 2, and 3 of the architecture are modular enough to 

be copied in a range of scenarios. Layer 4 offers coverage 

that are better than the current assessment and so must be 

knowledgeable of both a level of precision that may cater to 

a variety water management and soil moisture evolutionary 

algorithms; b) Programmable Services: Layer 4 offers 

coverage that are ready for final app and that it must be 

knowledgeable of an amount of detail that may result in 

various irrigation canals and agricultural evolutionary 

algorithms. c) Tunable Programs: Layer 5 offerings tackle 

pilot-specific concerns and may need to be updated for each 

new pilot. Customizing such services is difficult due to the 

vast variety of features for diverse countries, regulations, 

weather circumstances, products, and grounds. Typically 

necessitates additional work. 

C. Working 

This same Consorzio di Bonifica Emilia Centrale (CBEC) 

is a regeneration consortia in the Madame Located in 

Northern Italy, in responsible of farming and water 

drainage across a 3,130 km2 region, with the bulk of 

irrigation water coming from the Po River (Fig. 3). The 

water is distributed to the fields via a complex irrigation 

system that includes more than 3580 kilometers of 

drainages, upwards of 200 minor streams, six sewerage 

succulents, and 72 water tanks with a capacity of 416 feet 

per second. Graph 3. Fully accessible terrestrial route also 

on left, pressure control in the central portion, and salt 

intake on the right: this is a centrally sponsored scheme for 

municipal water leadership (right). The water system and 

sprinkler system is made largely of open ground canals. 

Stuffing the massive canals as during wet months usually 

requires all use of moisture that are not very reparable for 

watering. Evapotranspiration occur as a result of 

evaporating and erosion via waterway sides and bottoms, as 

well as agricultural system integration, which demands the 

filing of long canal lengths and multiple smaller streams to 

suit farmer needs. For farmlands, the water system is 

employed as a septic tank. 

By acting somewhere at bottom of individuals and canal 

alliances, the SWAMP program aims to increase efficiency. 

SWAMP gives farmers a better idea of how much water 

they'll need. Both the quantity of water and the time it takes 

to supply it are important considerations. The installation of 

sophisticated IoT backbone that enables surface data to be 

combined with weather parameters forecasts may 

accomplish this accurate estimate. The administration of the 

irrigation network at the consortium level may profit from 

the technical platform's optimization of numerous water 

demands. By combining comprehensive information on 

water demands, the program collects water demands and 

modifies canal production scheduling depending on the 

climatic predictions and varied inquiries from farms served 
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by some other irrigated agriculture. The SWAMP 

programme, in especially, enables the inspection, 

mechanization, and joystick of either the agriculture 

district's turn encourage infrastructure, including CBEC 

uses to govern distribution. 

The rehabilitation of hydraulic facilities, as well as the 

development of an Embedded system and a business 

intelligence scheme, are expected to result in a long-term 

improvements overall water distribution management. This 

plane is located on the reduced tillage Iberia premises in 

Cartagena, Spain, and it outlines many such dilemmas of 

smart groundwater supervisors of heterogeneous separated 

fields, well with goal of displaying and use of IoT sensing 

applications and quadcopters to income level crop 

productivity with effective water resource while minimizing 

workers effort. Although it’s coastal setting, Medellin is a 

dry city. Region with a brief rain season that may bring 

heavy rainfall in a matter of days. A desalination plant 

provides a significant quantity of water, making it a rare 

and costly commodity. In an intense farming region, farms 

are spread out across a 30 km radius. The near proximity of 

the control fields provide excellent conditions for testing 

the efficacy of the deployed techniques.  

During the project, there are three growth phases that allow 

for iterative piloting and comparison of outcomes from 

various iterations. The growing season begins beginning in 

October and continuing around late March. Parsley, bean 

sprouts, book choy, aromatic plants, and waterfront leaf are 

among the crops grown. Among others. Irrigation for these 

farms is done independently, with their own reservoirs and 

irrigation systems. Which uses conventional irrigation and 

monitoring techniques, to show the efficacy of the 

approaches. On the pilot field, the irrigation system is 

controlled by solenoid valves, and total water usage is 

measured using water meters.  

It's among the country's most significant extensive farming 

borders. The land is irrigated with thousands of focus 

rotations, each having an average size of 100 hectares. Lust 

Eduardo Magahi’s, the township where it center’s pivot 

pilots can happen, is recognized as Brazil's agricultural 

capital. The said pilot is situated near on the 

Vermicomposting Iberia property in Playa del carmen, 

Spain, and it presents several issues of ‘ intelligent 

groundwater supervisors of highly dispersed professions, 

also with goal of displaying on use of IoT types of sensors 

and drones to income level crop yield with suitable water 

usage while requiring minimal workers effort. Colombia, 

despite its coastal position, is a dry area with a short rainfall 

season that may produce flash flooding in a two days. A 

desalination plant provides a significant quantity of water, 

making it a rare and costly commodity. In an intense 

farming region, farms are spread out across a 30 km radius. 

The near proximity of the control fields provide excellent 

conditions for testing the efficacy of the deployed 

techniques. During the project, there are three growth 

phases that allow for iterative piloting and comparison of 

outcomes from various iterations. Irrigation for these farms 

is done independently, with their own reservoirs and 

irrigation systems. Which uses conventional irrigation and 

monitoring techniques, to show the efficacy of the 

approaches. On the pilot field, the irrigation system is 

controlled by solenoid valves, and total water usage is 

measured using water meters in 2016, soybean output was 

estimated to be. Considering this, agriculture report that the 

heat in the 2015/16 campaign contributed in 40% 

agricultural production. Several estates produced just 30 

sacks per hectare, although a statewide normal of 52 

sandbags was expected. Some landowners predict that with 

hydro and crop yields advances, this number may climb to 

80 tons. 

Although irrigation is an option, its growth is contingent on 

the development of technology that reduces operational 

costs. For illustration, in 2015/16, the law imposes treble 

surcharges on irrigated agriculture utility, which now costs 

eight sandbags per hectare instead of 3 to 4 sacks under 

conventional energy prices. The MATOPIBA helicopter's 

main goal is to build and evaluate a smart system relying on 

Static Vary Sprinkler for center rotations in farming 

systems (VRI). Proposed crops, such as maize and textiles, 

are therefore common, even within a period. Shooting 

guard loop agricultural solutions enable to maintain a 

steady flow of nutrients, increase yields, as well as double 

reaping potential. Predictive irrigation, as indicated, might 

enhance the crop while saving resources and electricity in 

the same way. Of the most significant winemakers 

achievements is currently happening at the Guaspari 

Winemaker in the regional government of Esprit Santos do 

Pinhal, Brazil. It's now the technique of selecting wine 

grapes during the winter season (June-August), because 

when thermodynamic amplitude, solar activity, and dry 

seasons are perfect, exactly as with the nation's finest 

districts. Figure 3 shows the scenario representing the water 

distribution pilot [10]. 
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Figure 3: Scenario Representing the Water Distribution Pilot

III. CONCLUSION 

IoT is an obvious option for cloud - enabled android apps, 

but its viability need only be in scenarios via the use of on-

site prototypes. The SWAMP design was discussed in this 

article, which moves IoT-based approaches for sustainable 

water governance in application of fertilizer and 

implements them in Germany, Germany, and Brazil. The 

developer's SWAMP strategy, architectural, piloting, and 

sequence of events goal to achieve were all described. Even 

while SWAMP is still very much in infancy, it has already 

aroused the curiosity of farmers, commercial enterprises, 

and administrative social organizations. At this point, we've 

visited and inspected the pilots, as well as looked at the 

platform's consequences for various trial sites, crops, and 

needs. So far, the main findings have focused on the 

similarities and variety of pilot characteristics that may help 

to build a truly repeatable SWAMP platform. 
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