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Background: 
 
In December 2011 I responded to an inquiry from the GISCorps for volunteers 
interested in working on a project in Samoa.  The purpose of the GISCorps mission was 
to create a Google Earth-based visualization of spatial data relevant to a recent disaster 
simulation in Samoa.  I was specifically asked to: 
 

1. Join existing data stored in a Google Spreadsheet with a GIS layer depicting 
Samoan villages. 

2. Translate coordinates stored in a Google Spreadsheet to point features. 
3. Re-project Samoan data from Western Samoa Grid projection to the GCS format 

supported by Google Earth. 
4. Convert point features stored in a Google Spreadsheet with spatial coordinates 

into KML format. 
5. Convert existing GIS data from shapefile format to KML format. 
 

 
Table 1: Summary of project data provided by the requesting organization 
 

GIS Layers Google Spreadsheet Data1 
 Samoan villages (MapInfo TAB format) 
 Hospitals (KML format) 
 Samoan Schools (KML format) 

 Population demographics 
 Housing type 
 Roof and wall type  
 Lighting type 
 Water supply type 
 

1The original Google spreadsheet can viewed here 
 
 
Methodology: 
 
To facilitate the re-creation of my deliverables, I’m providing the workflow I followed to 
complete each of the four requests. 
 
 
Task 1: Join Google spreadsheet data with a GIS layer depicting Samoan villages. 
 
To complete this task I was given a GIS layer depicting Samoan villages by Nomeneta 
Saili.   I cross-referenced villages listed in the attribute table of this layer with villages in 
the Google spreadsheet to ensure an accurate join between these two data sources.  
Many villages in the spreadsheet had similar names, were listed twice but only listed 
once in the GIS attribute table, or were listed in the spreadsheet but not in the GIS layer.  
I was asked to assume the GIS layer contained the most accurate summary of Samoan 
villages.  Figure 1 illustrates an example of the database comparison and assumptions 
about which villages to eliminate from the Google spreadsheet.  Many villages in the 
GIS layer don’t have any attribute data because they weren’t listed in the Google 
spreadsheet. 

https://docs.google.com/spreadsheet/ccc?key=0AojgiE6MuPgNdFBFV1pmR2d5cC1ESThvc1NQblhZU2c#gid=0


 

 
 

Figure 1: A simple illustration of the cross-referencing between the Google spreadsheet 
and the GIS attribute table. 
 
The screenshot in figure 1 indicates that Falealupo was deleted from the Google 
spreadsheet because it wasn’t clear which of the two entries in the GIS layer it should 
be joined with.  Falevai was deleted because there wasn’t a corresponding village in the 
GIS layer.  No villages were deleted from the GIS layer since I assumed it is the more 
accurate of the two databases.  As requested, Table 2 summarizes the villages 
removed from the Google spreadsheet and not joined to the GIS layer in addition to 
villages in the GIS layer that don’t have any attribute data associated with them. 
 
Once the villages matched one another I created a JOIN_ID column containing 
descending numbers (1-336) in the Google spreadsheet, which I used as the common 
field to join the spreadsheet data to corresponding villages in the GIS attribute table. 
 
 
 
 
 
 
 
 



 
Table 2: Summary of villages not joined with the GIS layer and villages in the GIS 
               layer without attribute data. 
 

Deleted from Google Spreadsheet Without Attribute Data in GIS Layer 
  

 Avata 

 Falealupo 

 Falevai 

 Fusi (x3) 

 Leulumoega 

 Levi (x2) 

 Lotofaga (x2) 

 Matatufu 

 Matautu (x3) 

 Matavai 

 Matavai (Asau) 

 Mulivai (x2) 

 Saletele 

 Salimu (x2) 

 Siufaga (x2) 

 Togitogiga 

 Vaiala 

 Vailoa (x3) 
 
 
 
 

 Falealupo-Tai 

 Falealupo-Uta 

 Faleasiu-Uta 

 Faleseela-Uta 

 Fusi-Anoamaa 

 Fusi-Faasleleaga 

 Fusi-Safata 

 Leulumoega 

 Leulumoega-Tuai 

 Levi-Falelatai 

 Levi-Falelatai-Uta 

 Levi-Saleimoa 

 Lotofaga-Lotofaga 

 Lotofaga-Safata 

 Matatufu 

 Matatufu-Falelatai 

 Matautu-Falealili 

 Matautu-Lefaga 

 Matautu-Lefaga-Uta 

 Matavai-Gagaifomauga 

 Matavai-Vaisigago 

 Mosula 

 Mulivai-Safata 

 Mulivai-Vaimauga 

 Nuu-Olosega 

 Safaatoa-Uta 

 Salimu 

 Samusu-Uta 

 Siufaga-Faasleleaga 

 Siufaga-Falelatai 

 Tafagamanu-Uta 

 Tiavea-Uta 

 Vailoa-Aleipata 

 Vailoa-Faleata 

 Vailoa-Palauli 
 

n = 29 n =  35 

 
 
Task 2: Translate coordinates stored in a Google Spreadsheet to point features. 
Task 3: Re-project data in Western Samoa Grid projection to another projection. 
  
One of the issues described in the initial contact email involved projecting data from 
Western Integrated Samoa Grid (WSIG) to other projections.  One of the Google 
spreadsheets contained x-y coordinates in the WSIG projection (Critical Facilities and 
Resources – see table 3) and to convert this layer to KML it needed to be re-projected 
to a geographic coordinate system (GCS).  Before re-projecting the layer, I needed to 
define the WSIG coordinate system in either ArcGIS or QGIS. 
 

Table 3: Example of coordinates provided in WSIG projection 

Name Village Type Easting Northing 
     

Fusi Community 
Health Center 

Fusi Health Center 718679.338904741 5451670.11127414 

Falelatai Community 
Health Center 

Falelatai Health Center 695762.242917772 5461885.10582815 

Lefaga  Community 
Health Center 

Lefaga Health Center 704188.955162706 5457034.93404778 

 
 

https://docs.google.com/spreadsheet/ccc?key=0AojgiE6MuPgNdElzb0NtWGpkT3pXc2x5R3R1Z0dSb0E&hl=en_US#gid=0
https://docs.google.com/spreadsheet/ccc?key=0AojgiE6MuPgNdElzb0NtWGpkT3pXc2x5R3R1Z0dSb0E&hl=en_US#gid=0


 
To address this issue I used an article by Mugnier (2011) titled Grids and Datums: The 
Islands of Samoa.  Mugnier summarizes the datum, ellipsoid and projection as: 
 

 
 
Using this information within ArcGIS I was able to create a new projected coordinate 
system since it currently doesn’t exist by default (Figure 2).  I uploaded this projection to 
SpatialReference.Org so it could be downloaded in multiple formats.  I then used 
QuantumGIS (an open-source alternative) with a PROJ4 compliant custom coordinate 
system to import the table in CSV format and export the points to a KML file.   
 

 
 
Figure 2: Screenshot of the settings used in ArcGIS used to create a new projected 
coordinate system based on the WSIG parameters provided by Mugnier (2011).  

http://www.asprs.org/a/resources/grids/08-2011-Samoa.pdf
http://spatialreference.org/ref/sr-org/7362/
http://www.qgis.org/


Task 3: Convert existing GIS data from shapefile format to KML format. 
 
Converting between shapefile and KML files is a straightforward process using 
QuantumGIS.  I opened all the files of interest and saved them as KML files (Figure 3).  
I then opened each of them in Google Earth and organized them into a directory tree 
suitable for export as a single KML file. 
 

 
Figure 3: Illustration of data within QGIS prior to export in KML format. 
 
 
 
Deliverables: 
 
The following files were created during the process of completing tasks 1-5: 
 

Deliverable Source 
 

 Western Samoa Integrated Grid PRJ file 
 Western Samoa Integrated Grid PROJ4 format 
 Summary of excluded villages 
 ESRI shapefiles of villages and health centres 
 KML file depicting Samoa data layers 

 Link  
 Link  
 Table 2 
 Link 
 Link 

 
 
 
 
 
 

http://dl.dropbox.com/u/4100236/Samoa/Western%20Samoa%20Integrated%20Grid%20Projection.prj
http://dl.dropbox.com/u/4100236/Samoa/Western%20Samoa%20Integrated%20Grid%20%28PRJ4%20format%29.txt
http://dl.dropbox.com/u/4100236/Samoa/Samoa%20Shapefiles.zip
http://dl.dropbox.com/u/4100236/Samoa/Samoa%20GIS%20Data.kml


Discussion: 
 
The process of cross-referencing villages in the Google spreadsheet with those in the 
attribute table of the GIS layer was the most time consuming aspect of the project.  I 
spent a considerable amount of time re-naming villages so they were similar in both 
tables and so that when they were sorted by descending names they would be in the 
same order. So quality assessment of the data and ensuring a good join between the 
two databases was critical and took time.  The GIS layer contains 35 villages without 
information, which can be updated within the shapefile as data becomes available and 
then exported to KML again. 
 
The process of importing the features in the Critical Facilities and Resources 
spreadsheet and defining a Western Samoa Integrated Grid projection was facilitated by 
information found in Mugnier (2011).  I believe the issue of converting from the WSIG 
into other projections will be addressed by using the PRJ or PROJ4 files – if not, there 
are other formats available on the SpatialReference.Org website.  It is imperative to set 
the coordinate system of the file in question to WSIG prior to attempting to project it into 
another coordinate system.    
 
The conversion to KML is very straightforward in QuantumGIS, it is literally a “Save As” 
operation.  However after lengthy email discussion with David Leng and Nomeneta Saili, 
am not convinced the KML format and resulting Google Earth visualization will best suit 
their interests.  I think they are interested in the ability to perform operations that are 
limited to a GIS, for example querying the data and easily creating choropleth maps.  
And while I understand their reluctance to build out a GIS dependent on proprietary 
software, there are numerous viable options that would better facilitate data exploration 
and visualization.   
 
 
 
Recommendations: 
 
Based on my discussion with Dave and Nome, I have the following recommendations: 
 

1. Identify common needs and interests between the cooperating organizations so 
that you can settle on a single system that serves everyone involved. 

2. Clarify whether you are interested in visualizing village information or being able 
to query the underlying database or both. 

3. You can use Quantum GIS (open-source) to address an interest in querying GIS 
layers on your desktop.   

4. You could also use Google Fusion tables to sort data by interest and then create 
individual choropleth maps. 

5. While not open-source, ArcGIS Online is free and offers an easy-to-use 
alternative to GoogleFusion tables. 

6. GISCloud.com offers an in-browser GIS as an alternative to desktop GIS 
software. 

http://spatialreference.org/ref/sr-org/7362/
http://www.giscloud.com/


7. MapBox.com coupled with TileMill offers an open-source alternative to Google 
Fusion tables if your primary interest is visualizing your data.   

 
However the real key is determining the purpose of collecting and displaying the data.  I 
strongly encourage anyone involved in this project to at least consider options that offer 
complete control over your data but are perhaps not open-source.         

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://mapbox.com/
http://mapbox.com/tilemill/

