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GIS Data Preparation and Conversion for 
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Data Preparation Workflow 

Data Collection 
 

-  Data Sources 
-  GIS Data Formats 

Data Check 
 

-  Projection 
-  Scale 
-  Generalization 
-  Attributes 

Convert Data 
 

-  Web Formats 
-  Web friendly formats 

Visualize Data 
 

-  From Data to Maps 
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Data Sources 

You! 

Google Map  
Maker 

Volunteers 
Governments 

& Public 
Institutions 

Private 
Companies 

Free of charge Fees required 

HERE Map  
Creator 

OSM 
Wikimapia NASA 

Swisstopo 

IGN 
USGS 

BKG 

GeoEye 

TomTom 
Navteq 

DigitalGlobe 

Go out and  
collect it! 
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§  Shapefiles (ESRI) - .shp, dbf, .prj, .shx 
§  Autocad files - .cad, .dxf 
§  MapInfo TAB format - .tab 
§  GPS format - .gpx 
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Traditional GIS Data Formats 

Vector Data Raster Data 

§  GeoTIFF - .tif 
§  DEM - .dem 
§  ASCII - .asc 

Good for GIS Desktop applications, but not very appropriate for the Web! 
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Data Preparation Workflow 
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§  Is it the right coordinate system? 
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Data Check 
http://projectionwizard.org/  

Helps in choosing the right 
coordinate system 

Mercator Plate Carrée 
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§  How many zoom levels do you need? Is your data in the right scale? 
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Data Check 

Reference: http://blogs.esri.com/esri/arcgis/2009/03/19/how-can-you-tell-what-map-scales-are-shown-for-online-maps/  

Zoom level 0 

Zoom levels 
for Google 
Maps 

Zoom level 9 
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§  Is the topology correct? 
 
 
 
 
 
 
§  Is the data complete? Should you add some attributes? Should you delete 

some unnecessary attributes? 
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Data Check 

zoom in  Topology 
Check tool 
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§  Are the attributes plausible? 

§  Do you need all the data or do you need a selection of it? 
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Data Check 

SELECT * WHERE "TYPE" =  'residential'  
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Data Formats for Web 

§  SVG 

§  JSON / GeoJSON / TopoJSON 
§  CSV 
§  XML 
§  GML 
§  KML 

Vector Data Raster Data 

§  GIF 
§  PNG 
§  JPG 

Web Formats that can be visualized directly in the browser 

Web friendly formats that need to be read/parsed with Javascript 
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{ 
 "type": "city",  
 "collection": [ 
     { 
     "properties": {  
      "population": 8615246,  
      "name": "London"  
     },  
     "id": "London"  
     },  
     {  
     "properties": {  
      "population": 2193031,  
      "name": "Paris"  
     },  
     "id": "Paris"  
     } 
 ]  
} 12 

JSON – JavaScript Object Notation 

A data exchange format 
Based on Javascript, but language independent, can be 
understood by C, C++, C#, Java, Perl, Python… 

AJAX Request 
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GeoJSON – the Geo Version of JSON 

Must have this property 

{  
  "type": "Point",  
  "coordinates": [-0.117, 51.5]  
} 

Geometry object 

{  
     "type": "Feature",  
     "geometry": {  
         "type": "Point",  
         "coordinates": [-0.117, 51.5]  
     },  
     "properties": {  
         "wikipedia": "London",  
         "city": "London"  
     },  
     "id": "London"  
} 

Feature object 

{  
    "type": "FeatureCollection",  
    "features": [{  
        "geometry": {  
            "type": "Point",  
            "coordinates": [-0.117, 51.5]  
        },  
        "type": "Feature",  
        "properties": {  
            "wikipedia": "London",  
            "city": "London"  
        },  
        "id": "London"  
     }, …]  
} 

FeatureCollection object 
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GeoJSON – how to read it? 
var cities = {  
    "type": "FeatureCollection",  
    "features": [{  
        "geometry": {  
            "type": "Point",  
            "coordinates": [-0.117, 51.5]  
        },  
        "type": "Feature",  
        "properties": {  
            "wikipedia": "London",  
            "city": "London"  
        },  
        "id": "London"  
     }, {  
        "geometry": {  
            "type": "Point",  
            "coordinates": [2.333, 48.867]  
        },  
        "type": "Feature",  
        "properties": {  
            "wikipedia": "Paris",  
            "city": "Paris"  
        },  
        "id": "Paris"  
     }]  
} 

<script type="text/javascript" src="data.js"></script> 
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XML – eXtensible Markup Language 
Another data exchange format 

{ 
 "type": "city",  
 "collection": [ 
     { 
     "properties": {  
      "population": 8615246,  
      "name": "London"  
     },  
     "id": "London"  
     },  
     {  
     "properties": {  
      "population": 2193031,  
      "name": "Paris"  
     },  
     "id": "Paris"  
     } 
 ]  
} 

JSON 

<?xml version="1.0" encoding="UTF-8" ?>      
  <type>city</type>  
  <collection>  

 <properties> 
   <population>8615246</population> 
   <name>London</name>  
 </properties>  
 <id>London</id>         

  </collection>  
  <collection>  

 <properties> 
   <population>2193031</population> 
   <name>Paris</name>  
 </properties>  
 <id>Paris</id>  

  </collection> 

XML 
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GML – Geographic Markup Language 
<gml:featureMember>  
  <ms:polygon fid="2">  
    <gml:boundedBy>  
      <gml:Box srsName="EPSG:4326">     

 <gml:coordinates>1.511919,47.088176 3.002191,47.882988</gml:coordinates>  
      </gml:Box>  
    </gml:boundedBy>  
    <ms:msGeometry>  
    <gml:Polygon srsName="EPSG:4326">  
      <gml:outerBoundaryIs>  
        <gml:LinearRing>  

 <gml:coordinates>1.625463,47.357844 1.511919,47.741057 1.880938,47.882988 
2.420275,47.797830 2.789295,47.485582 3.002191,47.457196 2.874453,47.088176 
2.178993,47.343651 1.625463,47.357844 </gml:coordinates> 
        </gml:LinearRing>  
      </gml:outerBoundaryIs>  
    </gml:Polygon>  
    </ms:msGeometry>  
    <ms:ogc_fid>2</ms:ogc_fid>  
    <ms:name>My simple Polygon</ms:name>  
    <ms:id>0</ms:id>  
  </ms:polygon>  
</gml:featureMember> 
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SVG – Scalable Vector Graphics 

<svg width="625" height="417" viewBox="3373 167 625 417" style="transform: 
translate3d(3373px, 167px, 0px);"> 
   <g> 
        <path stroke="#000" fill="#ff7800" d="M3526,219A8,8,0,1,1,3525.9,219 z"> 

 </path> 
   </g> 
   <g> 
        <path stroke="#000" fill="#ff7800" d="M3637,406A8,8,0,1,1,3636.9,406 z"> 

 </path> 
   </g> 
</svg> 
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Data Preparation Workflow 
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From our data to the map 

var cities = {  
    "type": "FeatureCollection",  
    "features": [{  
        "geometry": {  
            "type": "Point",  
            "coordinates": [-0.117, 51.5]  
        },  
        "type": "Feature",  
        "properties": {  
            "wikipedia": "London",  
            "city": "London"  
        },  
        "id": "London"  
     }, {  
        "geometry": {  
            "type": "Point",  
            "coordinates": [2.333, 48.867]  
        },  
        "type": "Feature",  
        "properties": {  
            "wikipedia": "Paris",  
            "city": "Paris"  
        },  
        "id": "Paris"  
     }]  
} 

is converted by Leaflet into SVG 
and embedded into the HTML file 

The browser natively interprets svg 
and displays it 
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? 
20 

Questions 
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§  Basic Web Mapping with GeoJSON 
§  Convert a GIS dataset to GeoJSON 
§  Add the data to the web map 
§  Further customize your map 
§  Add interactivity (optional) 
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Exercise 2 


