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Abstract— Weather forecasting is always a big 

challenge for the meteorologists to predict the state 

of the atmosphere at some future time. It is 

important to know the future of the weather for 

individuals and organizations. Weather forecasting 

helps a farmer for the best time to plant, an 

airplane tower for best time to take off and landing. 

This paper reviews the predictive analytics of  

weather changes such as temperature, rainfall, etc., 

It also reviews about the analytics performed by 

different authors performed with various 

methodologies. This system helps for individuals 

and organizations to know about the future weather 

changes at a region. 

Keywords— Weather prediction, Time series 

analysis,Statistical methods.  

 

1.INTRODUCTION 

Weather forecasting is a technique of science and 

technology which is used to predict the state of 

atmosphere for a given location. Weather 

forecasting is done by collecting quantitative data 

about the current state of the atmosphere at a given 

place and using scientific understanding of 

atmospheric processes to project how the 

atmosphere will change. 

Weather forecasting is always a big challenge for 

the meteorologists to predict the state of the 

atmosphere at some future time and the weather 

conditions that may be expected. It is obvious that 

knowing the future of the weather can be important 

for individuals and organizations. Accurate weather 

forecasts can tell a farmer the best time to plant, an 

airport control tower what information to send to 

planes that are landing and taking off, and residents 

of a coastal region when a hurricane might strike.  

There are various methods available for weather 

forecasting namely, 

 Synoptic weather forecasting 

 Numerical methods 

 Statistical methods. 

Synoptic describes that observation of different 

weather elements refers to a specific time of 

observation. A weather map that depicts 

atmospheric conditions at a given time is a synoptic 

chart to a meteorologist. In order to have an average 

view of the changing pattern of weather, a modern 

meteorological centre prepares a series of synoptic 

charts every day. Such synoptic charts form the 

very basis of weather forecasts. 

More recently it has been realized that other 

methods can more accurately predict the future 

weather than was possible by the traditional 

synoptic approach. The numerical method involves 

a lot of mathematics. If the current conditions of the 

atmosphere are known, these physical laws may be 

used to forecast the future weather. A series of 

mathematical equations is used to develop 

theoretical models of the general circulation of the 

atmosphere. These equations are also used to 

specify changes in the atmosphere as the time 

passes on. For these equations certain weather 

elements like air movements, temperatures, 

humidity, evaporation at the ground, clouds, rain, 

snow and interactions of air with ground and oceans 

are taken into account. 

Statistical methods are used along with the 

numerical weather prediction. This method often 

supplements the numerical method. Statistical 

methods use the past records of weather data on the 

assumption that future will be a repetition of the 

past weather. The main purpose of studying the past 

weather data is to find out those aspects of the 
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weather that are good indicators of the future 

events. After establishing these relationships, 

correct data can be safely used to predict the future 

conditions. 

 

2.LITERATURE REVIEW 

Krishna, G. V [1] predict the weather based on the 

spatial and temporal dependencies among the 

climatic variables together with forecasting 

analysis. Initially a database is generated from the 

meteorological department of India pertaining to 

Vishakhapatnam district. The dataset consists of 

various attributes like minimum temperature, 

maximum temperature, wind pressure, humidity, 

perception, sunshine, evaporation and category. 

Moreover, the hidden associations among the 

attributes are considered based on the Time series 

model. The initial estimates are identified based on 

the forecasting model called auto correlation and 

the intermediate weather changes are estimated 

using moving averages. Weather data sets are taken 

from the Visakhapatnam city for a period of 97days. 

The paper shows the partial autocorrelation of series 

flow of data using ARIMA algorithm.   

Li, L., Ma, Z., Liu, L., & Fan, Y. [2] presented 

clearly defined steps to parallelize the ARIMA 

algorithm in the Hadoop environment. This article 

constructs meteorological data storage and mining 

platform based on the Hadoop framework and 

implements the ARIMA model prediction 

algorithm. The HDFS is good in fault-tolerant 

property and is designed to be arranged on low-cost 

hardware. The HDFS is of a Master / Slave 

structure and comprises a NameNode and a 

plurality of DataNodes, wherein the NameNode is 

responsible for management of metadata, file blocks 

and namespace of the HDFS. It monitors request, 

processes request and heartbeat detection. The core 

idea of Hadoop framework is that can be used for 

calculation of mass data and is a fast and efficient 

task scheduling model, it will divide a large task 

into many subtasks of fine-grained, these subtasks 

can be dispatched among spare processing nodes 

with higher processing speed, so as to handle more 

tasks. Thus, slow processing nodes are avoided to 

shorten the time of the completion of the whole 

task. 

Dagade, V., et al [3] proposed data analysis using 

Apache Hadoop and Apache Spark. Experiments is 

to decide the best tools among Hadoop using Pig 

and Hive Queries .And also to compare their 

performance based on pseudo node and Hadoop 

Distributed Multinode cluster. The Big data 

collected by NCDC (National Climatic Data 

Center). Once the data is loaded onto the HDFS the 

data is balanced across the clusters. These HDFS 

are fault tolerant, as there contain replication of data 

among the clusters and if any one of the node fails 

the whole setup doesn't crash, HDFS obtains the 

replicated file system. Thus one the semi structured 

data is uploaded on to HDFS file system the data 

can be used by tools for analysis. Apache hive and 

Apache pig are used to process the data, which uses 

mapper and reducers to process the data. It results 

that HIVE runs at a speed of 52 efficiency and PIG 

runs at a speed of 38 efficiency. Hence HIVE 

proved to be more in speed and efficiency when 

compared to PIG in data analyzing task. 

 Riyaz, P.A.,& Varghese, S. M., [4] build a data 

analytical engine for high velocity, huge volume 

temperature data from sensors using MapReduce on 

Hadoop. The input weather dataset file is split into 

chunks of data. The size of these splits is controlled 

by the InputSplit method within the 

FileInputFormat class of the Map Reduce job. The 

number of splits is influenced by the HDFS block 

size and one mapper job is created for each split 

data chunk. Each split data chunk sent to a Mapper 

process on a Data Node server. In the system, the 

Map process creates a series of key-value pairs. 

These key-value pairs are then shuffled into lists by 

key type. The shuffled lists are input to Reduce 

tasks, which reduce the dataset volume by the 

values. The Reduce output is then a simple list of 

averaged key-value pairs. The mapper function will 

find the average temperature and associated with 

the key as place. Then all values are combined and 

reduce to form the final result. The average 

temperature, maximum temperature, minimum 

temperature etc can be calculated in the reduce 

phase. 

Time consumption is more during the data 

processing task and it is more complicated. 

Gomez, I., et al [5] investigated models for weather 

forecasting and demonstrates the model presents 

different degree of accuracy between coastal and 

inland stations. In the system, the RAMS model in 

its version 4.4 has been used. The following two-

way interactive nesting domains are adopted. 
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Firstly, Grid 1 covers the southern part of Europe at 

a 48-km horizontal grid resolution and the 

Mediterranean. Secondly, Grid 2 covers the Iberian 

Peninsula and the western Mediterranean with a 

grid resolution of 12 km. Finally, a high resolution 

domain (3 km) (Grid 3) includes the Valencia 

Region. In the vertical, a 24-level stretched scheme 

has been selected, with a 50-m spacing near the 

surface increasing gradually up to 1000 m near the 

model top at 11 000 m. Although the number of 

vertical levels does not permit a so high model top, 

this grid configuration has been selected looking for 

a compromise between the model being able to 

simulate the most significant local circulations over 

this region in a time where the forecast is useful and 

the computational resources available when the 

model is implemented. The problem defines that  

physical complexity of the area of study of weather 

forecasting is more difficult. 

Vascak, J., et al [6] deal with the design of the so-

called weather prediction system (WPS). The 

primary task of such a WPS is timely predicting 

expected heat consumption to prepare the 

technology characterized by long delays in advance. 

Heat prediction depends primarily on weather so the 

crucial part of WPS is the weather, especially 

temperature, prediction. The system gives the 

overview about existing data processing systems 

and prediction methods and then it describes a 

concrete design of a WPS with distributed data 

measuring points (stations), which are processed 

using a structure of neural networks based on 

multilayer perceptions (MLP) with a combination of 

fuzzy logic. Based on real experiments the paper 

shows that also such simple means as MLPs are 

able to solve complex problems. The  system 

provides a basic methodology for designing similar 

WPS, too. The system can define it as a local 

prediction system performing mainly temperature 

predictions, which utilizes measured data collected 

from own distributed measurement points (MP). In 

this paper WSP is used for weather forecasting and 

it is more efficient with neural network. 

Ahmed, A., et al [7] analyzed a simple probabilistic 

weather forecasting model for Islamabad weather 

using PRISM model checker. The reachability and 

prediction capability of model has been analyzed 

using quantitative and qualitative properties in 

PRISM. In the system, Markov processes are used 

to model variety of natural phenomenon. A discrete 

Markov model relies on the memory less property, 

which equips the resulting time series with 

mathematical tractability. Additionally, history of 

phenomenon is incorporated by defining the number 

of state variables. Number of state variables 

determines the order of Markov chain. It states that 

the analysis of weather forecasting models, through 

traditional simulation techniques which is not 

exhaustive and thus not accurate.  

Cotter, C. J., &Shipton, J., [8] defined how mixed 

finite element methods that satisfy the conditions of 

finite element exterior calculus can be used for the 

horizontal discretization of dynamical cores for 

numerical weather prediction on pseudo-uniform 

grids. The mixed finite element methods can be 

thought of in the numerical weather prediction 

context as a generalization of the popular polygonal 

C-grid finite difference methods. There are a few 

major advantages: the mixed finite element methods 

do not require an orthogonal grid, and they allow a 

degree of flexibility that can be exploited to ensure 

an appropriate ratio between the velocity and 

pressure degrees of freedom so as to avoid spurious 

mode branches in the numerical dispersion relation. 

These methods preserve several properties of the C-

grid method when applied to linear barotropic wave 

propagation, namely: (a) energy conservation, (b) 

mass conservation, (c) no spurious pressure modes, 

and (d) steady geotropic modes on the f-plane. The 

paper explains with two examples that can be used 

on pseudo-uniform grids: the recently-developed 

modified RTk-Q(k-1) element pairs on 

quadrilaterals and the BDFM1-P1DG element pair 

on triangles. All of these mixed finite element 

methods have an exact 2:1 ratio of velocity degrees 

of freedom to pressure degrees of freedom. The 

problem states that prediction of weather using 

mixed elements is more difficult. 

Fraley, C., et al [9] describes two R packages for 

probabilistic weather forecasting, ensemble BMA, 

which offers ensemble post processing via Bayesian 

model averaging (BMA), and Prob-Forecast GOP, 

which implements the geostatistical output 

perturbation (GOP) method. BMA forecasting 

models use mixture distributions, in which each 

component corresponds to an ensemble member, 

and the form of the component distribution depends 

on the weather parameter. The model parameters 

are estimated from training data. The GOP 

technique uses geostatistical methods to produce 
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probabilistic forecasts of entire weather fields for 

temperature or pressure, based on a single 

numerical forecast on a spatial grid. Both packages 

include functions for evaluating predictive 

performance, in addition to model fitting and 

forecasting. The paper results the performance 

where the mass probability of no precipitation is 

42%.  The system defines that Probabilistic weather 

forecasting is more difficult due to probability 

distributions over future weather quantities and 

events. 

White, T.,[10] used MapReduce and Hadoop for 

weather forecasting.  is a programming model for 

data processing. The model is simple, yet not too 

simple to express useful programs in Hadoop can 

run MapReduce programs written in various 

languages. The program expressed in Java, Ruby, 

Python, and C++. Most important, MapReduce 

programs are inherently parallel, thus putting very 

large-scale data analysis into the hands of anyone 

with enough machines at their disposal. MapReduce 

comes into its own for large datasets. Hadoop and 

MapReduce is used for weather forecasting it is 

more efficient than the existing techniques.  

 

3.CONCLUSION 

This paper provides the detailed study of analysis of 

weather forecast by considering its past data and 

prediction for the future changes. Each of the above 

prediction model has low latency and accuracy. 

Since the weather data are in huge volume, it is 

difficult to handle all the data simultaneously. It is 

more complex to process the data. Hence it needs a 

good prediction model to predict the weather. This 

can be achieved by using Time Series Analysis 

Model, where by considering the past  value of data, 

the future is predicted which can be performed in 

Hadoop Environment using MapReduce technique. 
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