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Overview 

• Globally, mobile devices have become the most preferred technology platform being 

used by both enterprise users and consumers.  These devices are location aware 

and thus provide important data for spatial analysis.  

• For technical and operational purposes, the data related to location and movement 

flows of mobile devices is collected and stored passively by Mobile Network 

Operators (MNO).  

• This methodology of data collection that has a  national level of coverage can be 

utilized by government agencies for long-term longitudinal analysis such as in the 

tourism industry  

• Tourism Statistics is one of the areas where mobile positioning data can be utilized. 

since the data provides comprehensive insights into the number of tourists, tourist 

destinations, visit durations, repeat visits, travel patterns and several other 

indicators. 

 

 



Data and Technology used 

  The data is collected either when subscriber is making a call or through 

multilateration of radio signals between (several) radio towers of the network and the 

phone, or simply via GPS. 

  This data that is collected can be used to generate various types of tourist related 

statistics such as: 

 Number of unique Tourist callers vis-à-vis  Telecom provider 

 Number of devices v/s local regions(districts/cities) on a particular date 

 Region wise nationality count of Tourists 

 Region wise unique Tourist callers by Telecom providers 

 

   Besides the statistics that is generated basis numbers, Spatial Statistical Analysis 

can be done using ESRI ArcGIS Hotspot Analysis capability using geographical (Lat-

Long) location of tourists captured by Mobile Network Operators.  



Data and Technology used 

Hotspot Analysis Technology 

 Hot Spot Analysis is a spatial cluster detection method which identifies statistically significant 

spatial  concentrations of the high and low values associated with a set of geographic features 

such as tourist/visitors lat-long locations. 

 Hotspots  are identified using ESRI ArcGIS Hotspot Analysis tool that uses Getis- Ord Gi* 

algorithm 

  The output from the Hot Spot Analysis tool is a Z score and p-value for each feature 

 

 Data Considerations for Hotspot Analysis 

      Data (such as tourist location data) should be in spatial vector data format and doesn’t store null 

      values. 

      Dataset should have a weight field which is also known as analysis field 

      The dataset is required to be re-projected to projected coordinate system (which is the output 

      coordinate system) prior to analysis. 

 

 

 

 



Methodology for Hotspot Analysis of Tourist Locations 

 
  To identify Hotspot spatial clusters of high and low values of tourists visiting the study 

area, following 5 steps were followed :  

1. Projecting the mobile position data, lat-long location of visitors needs to be re-projected from 

Geographic Coordinate System (DD, DMS)  to Projected Coordinate System (so that unit of 

measurement is KM, Meter, Feet etc) 

 

2. Aggregate the Tourist Data Collected from Mobile Network Operator,  to identify whether high or 

low values of tourist data cluster spatially; aggregation of data is done by selecting ESRI aggregation 

scheme “SNAP_NEARBY_INCIDENTS_TO_CREATE_WEIGHTED_POINTS”. Based on tourists’ area of interest we 

are bound to find number of coincident tourist points, therefore using Integrate with Collect event tools 

we can – 

 Snap features within a specified distance of each other together 

 Create a new feature class containing a point at each unique location with an associated count attribute to indicate the number 

of events/snapped points. Use the resultant ICOUNT field as Input Field for analysis. 

 

 



Methodology for Hotspot Analysis of Tourist Locations 

 

Fig1 : Aggregation of Tourist lat-long location 



Methodology for Hotspot Analysis of Tourist Locations 

 
4. Running Hotspot Analysis, Once the scale for analysis is identified; run the hotspot tool, 

by selecting Getis-Ord Gi* option along with spatial relationship which is the default Fixed 

Distance Band. Fixed Distance Band uses a critical distance to decide what neighbors to 

include for hot/cold spot. Because the distance is fixed, it means that the scale of analysis 

will not change (it will be consistent across the study area) keeping the distance method as 

Euclidean Distance. Statistical significance is based on p-values and z-scores that are 

calculated when we run Hot Spot Analysis. 

 

 

Fig 2: Spatial Autocorrelation by Distance 



Methodology for Hotspot Analysis of Tourist Location 

 

Fig3: Hotspot Visualization 

5. Hotspot Result Visualization, to share result of Hotspot analysis with a broader 

audience we need create a continuous surface just like heatmaps so that it can be easily 

interpreted. For this purpose IDW (Spatial Analyst) tool is used to create interpolated 

surface for visualizing the results of hotspot analysis. This tool interpolates a raster surface 

from points using an inverse distance weighted technique. 

 

 

 

 

 

 

 



Results 

  The result of the Hot Spot Analysis tool is a new feature class where every feature in the 

dataset is symbolized based on whether it is part of a statistically significant hot spot, a 

statistically significant cold spot, or is not part of any statistically significant cluster.  

  The red areas are Hotspots or areas where high numbers of tourist coordinates are    

  surrounded by other areas with high numbers of tourist coordinates.  

  The blue areas are Coldspots, or areas where low numbers of tourist coordinates are 

   surrounded by other areas with low numbers of tourist coordinates.  

  The beige areas are not part of statistically significant clusters.  

     Statistical significance is based on p-values and z-scores that are calculated when we 

  run Hotspot Analysis 

 



Conclusion 

  Based on the visualization provided using Hotspot analysis, Government agencies can 

determine facilities that are available at these locations and make decisions regarding 

initiatives that needs to be taken to encourage more tourist visits. The recommendations 

obviously will be based upon result of the analysis. Since "Hotspots" are statistically 

significant therefore the end visualization is less subjective and statistically distinguishes 

between areas of high occurrence versus areas of low occurrence. 

 



Discussion/ Q&A 



To know more, visit us at: 

www.esriindia.com  

 

Or, write to us at: 

info@esriindia.com   

 


