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Abstract— Availability of water plays an important role in 

agriculture. Any type of crop that has to be grown with fine 

quality and good output depends on fertility of the soil. 

There have been some techniques  like k-means, SVM etc. 

and other procedure to test the fertility of the soil of which 

some are not accurate and some are meant with high cost 

requirements. Data mining has attracted almost all the fields 

in the world even agriculture, many applications of data 

mining techniques are utilized by this sector .In this paper, 

to extract the soil properties, making soil attributes into 

consideration data mining methodologies and techniques are 

applied so that the soil type and characteristics can be 

known suitable for the crop cultivation. Here, the major 

concept is to predict the water percentage for irrigation in 

the soil for agricultural productivities by using spatio 

temporal data mining methods. 
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I. INTRODUCTION 

The continuous extraction of water for different usages has 

been a great threat to the agriculture today. The idea of the 

crop cultivators is to get more crop and spend less water. 

This will be in real world practice only if the soil conditions 

satisfy the fertility constraints. If a resource is lacking in the 

soil area then there will be unbalancing of other natural 

minerals in the soil due to which a lot of water is misutilised 

and extracted by the land. The availability of the nutrients in 

the soil must be in the appropriate and suitable range else 

the crop productivity will be declined and reduced. With 

proper irrigation management and natural nutrients the crop 

productivity can be raised and increased. 

Many cultivators follow different procedures which 

include conventional, traditional and modern techniques to 

find out the properties of the soil[3]. But will these methods 

work out properly and provide accurate results? Though the 

said is negative will the cost is effective and bearable at low 

amount? Some equipment like usage of sensors, processors, 

automatic remote machines may give results but not 

accurate always and also very expensive. So to overcome all 

the drawbacks of these methods followed by cultivators to 

find the fertility of the soil and irrigation availability land 

we introduce a concept of spatio- temporal data mining for 

the increase of crop yielding by finding out the soil fertility 

and better water resources available in that particular area. 

Here, the tools of data mining will predict and analyze the 

response of the nutrients and a knowledge driven decision is 

made. 

To get water on time and according to need there 

are no specific tools for the farmers. Till now the crop 

cultivators have been guessing the area and estimating the 

water resources in that land. The spatial data that is used to 

know the geographical and other climatic conditions of that 

particular area will determine the type of soil and the water 

levels present in that area by using some efficient and less 

expensive approaches of data mining rather than using 

sensors, other chemical experiments. 

II. EXISTING PRACTICES FOR IRRIGATION MANAGEMENT 

There are many approaches to detect the water and estimate 

it for demand. Some approaches like conceptual, theoretical, 

CICL and sensor image using ARM processors etc. are used 

for the purpose requirement. The sensors are used to 

monitor the soil contents and moisture levels in the 

automated drip irrigation which is controlled and monitored 

by the ARM9 processors[2].Though it is sometimes 

valuable to irrigation control but it is dealt with much cost 

and high maintenance factors. And even different sensors 

have to be used to detect different parameters of the soil and 

hence time taking. Here the sensor devices will convert the 

physical parameters into the electrical signals and provides 

the output as analog signal. Later all the results are 

displayed at various levels with the measured parameters of 

the soil. One has to undergo with number of steps like 

transmissions, wireless usage, conversions, signal 

processing, sensor values, monitor control, display recording 

etc. which will be very complex and time consuming and 

not possible by a single member. 

CICL is operated directly by the farmers to manage 

surface distributions in the farms of agricultural areas. This 

needs domain knowledge and experience water information. 

The conventional methods of irrigation makes the soil 

surface wet for long time which leads to the fungi of leaves 

which further leads to excess water utilization by the plants. 

However, the results estimated by conventional methods 

may not be same due to many reasons like weather 

conditions later or in future[8]. 

The other approach for estimating and finding out 

the water and soil fertility is proved theoretically where data 

is first trained and then used experiments of water 

availability. In this paper, some interesting data 

preprocessing approaches are used with a combination of 

irrigation engineering. Due to the rigid nature the traditional 

tool techniques of data mining and other may not be 

successful. So, there is a need to overcome all these 

drawbacks for irrigation availability and to check the soil 

fertility with some other techniques that consume low time 

and low charges of cost and provide highly accurate results. 

For efficient irrigation management and testing of soil 

fertility application of data mining has become crucial. 

III. APPLYING SPATIO-TEMPORAL DATA TECHNIQUES FOR 

SOIL AND WATER 

To simplify the error prone processes many techniques were 

developed based on learning rules in data mining to apply 

them in the field of agriculture. In this methods we are the 
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geographical condition finding criteria equally applicable to 

any land type. First in order to find the quality of the soil 

attributes is selected. Based on these soil attributes the soil 

quality is decided. This is done by applying the spatial data 

mining techniques and algorithms. The soil characteristics 

are studies clearly to understand the deepness of the soil and 

nutrients present in it. To build an effective data model 

historic al data for the parameters like crop type, weather 

conditions, temperature are essential. Then a decision tree is 

built for useful water demand forecasting. The decision tree 

will recognize the relation between the class and classifier 

attributes. Here, we will select the attributes based on 

different parameters like rainfall in that area, solar radiation, 

humidity, temperature etc. Then a decision tree is built to 

extract the pattern and then to predict or estimate the water 

levels that will be present in the soil for the next coming 

period. The water demand forecasting [5] by spatial data 

decision tree is more accurate when compared to traditional 

data mining methods adopted. However, the levels of the 

water are tested on the sample parameters selected as the 

attributes which play a crucial role in the production of the 

crops. The soil types may vary from region to region due to 

climatic conditions [1].there, so there is a need to change the 

parameters in the process of attribute selection. 

The below given Fig No 1 is a diagram of the 

parameter selection for finding out the fertility of the soil to 

know the water resources of the area. 

 
Fig. 1:  ATesting parameter constraints 

To build the training data set we should get the 

water delivery report, meteorological data obtained based on 

the weather conditions and spatial data which provides us 

some information about the land such as earlier crop grown 

and soil types associated with the land[7]. The above 

mentioned three parameters are necessary to execute the 

decision tree algorithm to find out the water levels in that 

area. Before we proceed, we need to preprocess the data 

soas to remove the noisy data and to get only the required 

attributes from these data sources. This will also make the 

data more reliable and easy check. 

To study the soil characteristics a deep analysis is 

necessary. For this even the support vector machines [9] are 

used for the classifying models .The available information 

of the soil will describe the properties by calculating the 

percentage of clay, salts, carbon and vitamins etc. To 

classify the soils the K-means approach is combined with 

the GPS technology in the spatial mining. 

A. Data Set and Attribute Selection 

To select the attributes we should concentrate on the 

domains which deal with the prior knowledge of the water 

usage and its availability earlier. Based on this criterion, we 

select different attributes like rainfall, temperature, 

humidity, crops grown, pH, nitrogen levels, nutrients, 

vitamins, rocks, etc. Based on these attributes the data set 

will be prepared making the earlier discussed three source 

constraints. The data is classified into two categories of 

class and non-class[4]. The water delivery statement 

obtained from the tree will provide us the water distribution 

ranges in that area and its delivery to the type of the crop 

going to be cultivated. The decision tree and the water 

demand estimation [6] is displayed in the web pages. Spatial 

data mining methods to extract the regular information from 

large data sets of agricultural parameters are to be studied 

closely to develop the decision tree for water resource 

management. 

 
Fig. 2: Estimating soil nutrients 

A decision tree generated for the selected data set 

on the spatial data is shown below in Figure  No 3. 

 
Fig. 3: Decision tree for data set 

IV. CONCLUSION 

The objective of this paper is to find out the suitable land 

with efficient water facilities for the agriculture. At the same 

the soil conditions and its fertility can also be tested .The 

farmers can make use of this data mining technique at 

appropriate expenses. The data collected from the approach 

followed in this paper can also be utilized for other domains. 

We compare the decision tree hierarchy with traditional 

approach to estimate the water availability in that particular 

area. The discussed approach of irrigation will predict the 

resource availability more accurately sand less time 

consuming. The concept of making agriculture combined 

and integrated with computer science will lead to the better 

managing of the crops and agriculture effectively in future. 
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