
Project 3 : Spatiotemporal Analysis with Spark 
      

 
 

1. Climate Chart : We first read the data from the sample files on Orion, into a dataframe. We are 
using predefined python functions to compute geohash based on latitude and longitude as input 
parameters. We are converting the time into the month of the year. We are then reading features 
such as temperature and precipitation.  
The below image shows 12 month data, for a given geohash ‘dnd’.  
 
 

 
 
 
 
 
 
 
 
 

2. Travel Startup : We are calculating the comfort Index based on three features from the dataset. 
They are temperature_surface, relative_humidity and pressure_surface. We have considered 
ideal temperature range to be (294 - 304) , ideal humidity range (5 - 25) and ideal pressure range 
(101000 - 102000). To calculate the comfort index we are considering, how much the values 
deviate from the means of these ranges and then computing the average of those deviations. A 
lower value of comfort index means more comfortable in our case.  
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 Initially, we filter out the data which doesn’t lie in these ranges. Then, from the remaining, we 
compute the top 5 locations, according to the best comfort index, which we recommend as a part 
of our travel startup.  
Below image, shows the top 5 geohashes and the time of the year, we got on running our 
program.  
 

 
3. Solar Wind : We have found the locations of solar farms based on the feature 

temperature_surface and wind farms based on pressure_maximum_wind. The ideal temperature 
we have considered lies between 308 and 338. The ideal pressure_maximum_wind we have 
considered is more than 20000.  
 
The top 3 locations for solar farms, based on temperature_surface are as below :  

 
 
The top 3 locations for wind farms, based on wind pressure are as below :  
 

 
 



The top 3 locations for solar and wind farms, combining both features are as below :  

 
 
 

4. Climate Change : We calculated the geohashes from latitude and longitude values of the 
dataset. Based on the geohashes, we calculated the average temperature over the period of 5 
years.  
 

 
 
We then found, in which of these cases, is the temperature increasing.  
 



 
 

Then, from these cases, where temperature is increasing, we found the correlation with humidity.  
 

 
 



 
 

5. Weather Station : We made a load_file.py code for streaming the data from the files. The data 
was received in form of rdd and calculating the mean with the new values coming in.  Following 
shows the similar data for temperature.  
 

 
 
We have also uploaded a video of our weather station in action on github. We have shown bar 
graphs for each feature and each geohash.  
 



 



 
6. Anomaly Detector : We are considering a feature to be anomaly, if the new value exceeds 

120% of the previous mean value. The previous mean value is considered for the previous 10 
values. We are using a function called deviate checker for this. We are using the streaming data, 
same as the previous task.  
 

 
 
We are then showing, which of the data points in the streaming data are Anomaly and Not 
Anomaly and showing it by printing  it.  
 
 
The idea for taking the previous 10 values is to take into consideration, that the features could 
change eventually but there shouldn’t be a sudden change.  



 
 

7. Prediction (Travel Startup) : We are considering our Travel Startup task, for ML analysis and 
predicting the comfort index based on past statistics, using linear regression.  
 
We first calculate the comfort Index and geohashes, same as the previous task, in part 2.  
 

 
 
We are considering the data from 2014 - 18 as the training data and the 2019 data as test data to 
check our prediction.  
 



 
 
 
We are considering the output of prediction as the new comfort indexes for these locations. 
Based on comfort Index, we are better able to suggest the travel locations, thus improving our 
travel startup.  
 
The lower the comfort index, the better place it would be for travel.  
 
 

8. Final Project Update : We are starting with our analysis on stackoverflow data for our final 
project, which we complete later using Google cloud platform.  
 
Starting with the Users.xml file from our dataset, we try to read the xml files and convert them into 
rdd. We first filter our data and then extract userid and usernames from the data.  
 



 
 
We are also extracting the data related to postId and the text based on the comments.xml file.  
 



 
 
We are also doing some analysis combining these two, using joins, which will be helpful in the 
final project.  
 



 
 
 


