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Motivation  
 In Jordan, more than 75% of the land is considered as 

arid or semi-arid lands with less than 120 millimeters 
(4.7 in) of rain per year with a very dry weather for 
most of the year.  

 Weather predication and water availability are very 
critical for human life, agriculture and most aspects of 
life. 

 The study of how weather evolves over time can be 
beneficial for several purposes.  

 

 



Motivation  
 Such information or knowledge about weather and 

climate can be used for future predictions.  

 For example, it helps in planning for water resources 
usage and management. 

  Also, temperature, air pressure, humidity, etc. may help 
in the analysis and prediction of climate change and 
some of the possible impacts of such change. 

 We aim to study historical weather data from several 
observing stations in Jordan.  

 The data is collected over the span of about 11 years; 
from 1990 to 2012. 

 

 

 



 Major data attributes are collected on a daily basis 
including the maximums, minimums and averages for the 
following: 
  Temperature degree 

  Dew point 

  Humidity 

  Sea level pressure 

 Wind speed. 

 Precipitation attributes 

 These data is collected for 13 different stations in Jordan 

Big Data 
 

Data set collection 



 The size of data (Big Data). 

 The amount of computational resources required to 
conduct such research in a useful and practical 
manner is very high 

 

 Solution: Using the Cloud Computing Infrastructure.  

The Main Challenge  



 This work aims at accelerating the climate changes 
related research by exploiting the seemingly limitless 
cloud computing resources.  

 This will help in faster results generation and 
accurately building climate models in reasonable time. 

  Also, we are planning to have a cloud based portal for 
climate researchers who are not computing experts  

The Main Contributions  



 Our experimental framework is an IBM CloudBurst 
system.  

 We used two virtual machines with four virtual CPUs 
and 32 GB of memory each.  

  We used different data analysis tools such as ARIMA, 
R, HoltWinters and StructTS. 

Our Simulation Platform 



 Our results show that using the cloud system to 
conduct a computing intensive climate change 
experiments is very promising as we are able to 
generate large number of results in a relatively short 
time compared with using conventional machines. 

Our Simulation Results 

Data Analysis time 
(sec) 

Prediction time (sec)  

The Cloud System 784 1063 

Conventional Server 2703 4237 



Sample Results 

Evolution of Highest Daily Temperature (Monthly) 



Evolution of the Highest Daily Dew Point (Monthly) 

Sample Results 



Evolution of the Highest Daily Humidity (Monthly)  

Sample Results 



Time series functions from different applications including  
(R-Package-forecast).  
The initial analysis shows that ARIMA can be the best choice  
for our data and forecasting. 

Sample Results 



Results and Forecasting 

Amman station Temperature Forecasting 



Results and Forecasting 

Amman station Temperature Forecasting 

Amman station Humidity Forecasting 



Results and Forecasting 

Amman station Pressure Forecasting 



Results and Forecasting 

Temperature and Dew Point Forecasting 



Results and Forecasting 

Temperature, Humidity and Dew Point Forecasting 



Conclusion  
 Using Cloud computing for weather related research is 

very promising 

 Cloud can provide a up to 4 times faster results 
generation than a conventional system 

 



 

Questions??? 


