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This class is a broad introduction to working with location datasets. We'll cover a wide range of use cases and applications that give you hands-on experience in techniques for visualizing mapping data and gaining insights from it. This class assumes no prior knowledge of GIS\/Remote Sensing and is suitable for practitioners of all disciplines. We will
use the QGIS open source program for all exercises, so this class also serves as an introductory course for learning QGIS. See presentation Exercises in this class use a variety of datasets. All necessary layers, project files, etc. are provided to you in the spatial data viz.zip. Unzip this file to the Downloads directory. You're not enrolled in our instructor
class, but you want to work the material on your own? Get free access to the data package This class needs about 1 hour of pre-work. Before starting exercises, it is important to understand how spatial data is modeled and learn about coordinate reference systems. After watching the video, please complete the following test to test your
understanding. The quiz is open to everyone. \\\"Everything is related to everything else, but things close to it are more related than distant things.\\\" - Waldo Tobler's First Law of Geography When modeling and analyzing our world, location is a critical factor. A non-spatial model cannot accurately reflect the processes and interactions that take place
in our world. Take this example - predicthouse prices - where a spatial forecasting model performed much better than a purely non-spatial one. Today, the availability of location data - for both individuals and businesses - has exploded. Spatial data adds another dimension to the data, and reveals patterns that are otherwise not obvious. Individuals -
with GPS sensors on their smartphones - have the ability to mark their data with location. Photos taken with smartphones have the location embedded in it. If you choose, you can store and access your location history continuously. Most companies have location data on one form or another. Customer addresses, SITE visitor IP locations, sales
territories, supply chain routes, and so on. For other businesses - such as taxi aggregators, food delivery, logistics - they generate huge amounts of location data that can be extracted for intelligence. Internet-Of-Things (IoT) devices are continuously collecting location data along with sensor data. Governments are also increasing the collection and
sharing of location-based data. Data on urban infrastructure, census, LIDAR and aerial images etc. are being collected on a large scale. Many governments have implemented open data sharing policies - making this data available for individuals and businesses to use. The spatial data model consists of 2 parts: geometry + Geometry (Shape) properties
is defined with coordinates, and a coordinated reference system Properties (Attributes) is defined with data and data types Consider the following representation of a city as a point. { \\\"type\\\": \\\"Feature\\\", \\\"geometry\\": { \\\"type\\\": \W"Dot\\\", \\\"coordinates\\\": [ 77.58270263671875, 12.963074139604124] }, \\\"properties\\\": { \\"id\\\": 1,
W'name\\\": \\"Bengaluru\\\" } This representation is in GeoJson format. The geometry of the point is defined with coordinates X (Longitude) and Y (Latitude). The point is assigned 2 properties - id with a value of 1, and name with the value of Bengaluru. The GeoJson format supports only 1 type of Coordinate Reference System (WGS84), so we don't
need to specify it explicitly. We saw a basic way to represent spatial data. But there are a variety of data formats to represent the data to suit different applications. In most cases, spatial data formats are an extension of existing data formats. Text csv, json, xml csv, geojson, gml, kml Binary\\\/Compressed pdf, xls, zip shapefile, geopdf, geopackage
images tiff, jpg, png geotiff, jpeg2000 Databases SQLite, PostgreSQL, Oracle Spatialite, PostGIS, Oracle Spatial Spatial Data can be widely categorized into 2 types - Vector and Raster. To serve this data on the web, it is usually cut into smaller pieces (tiles), so that they can be categorized as the third type. Observations of vector point sensors, places
gps lines trails, roads, rivers, contours polygonadministrative borders, buildings point cloud handle searches Raster Aerial Photos and Photos of Drones Grids Satellite Images, Climate Mesh Data Elevation Climate and Scientific Data Tiles Raster Tile Layers Web Maps Vector Tile Layers Web Layers Web Maps Web Maps If there was one which makes
spatial data 'special' - it would have to be CoordinateD Reference System (CRS) or Spatial Reference System (SRS) A Map Projection transforms the Earth from its spherical (3D) shape to a planar (2D) shape. A Coordinate Reference System (CrS) then defines how the 2D map relates to real places on earth. The QGIS Documentation provides a
comprehensive introduction to the topic. There are hundreds of different map projection and CRS - each with different properties and and The most important thing to remember is that each projection distorts the map in some way. This map projection distortion smashup provides a useful visual reference to population projection. For a more in-depth
guide, you can consult Jochen Albrecht's guide to choose a projection. A recent article shows the impact of choosing projection for area and volume calculations. So, what projection should you use for your project? This is a vast and complex topic, often the answer is - depends. But the following are the guidelines that will help you. Global Maps: If
you're producing global maps, the preferred, modern choice is the projection of Equal Earth. The added advantage of this projection is that it preserves areas, so it's also a good choice for global-scale analytics that require networks of equal areas. It is much more visually appealing than other alternatives like gall-peters projection. The latest versions
of QGIS have built-in support for multiple Equal Earth CRSs. If you are using an earlier version, you need to define a custom CRS with the following string proj +proj=eqearth +datum=WGS84 +wktext The Equal Earth Projection Country Maps: Most countries have adopted a specific CRS designed to minimize distortions about the region. You should
consult the national country mapping agency (USGS, Ordnance Survey, Survey of India, etc.) for guidance. For India, the National Spatial Framework (NSF) recommends using CRS EPSG: 7755 for country-level mapping - which is based on Lambert Conformal Conic's (LCC) projection. Political Map of India by India Research Local and Regional Maps:
Similar to national-level CRSs, most countries have state\/province-level crss. In their absence, the Universal Transverse Mercator (UTM) provides a good global system that can be used anywhere in the world. Distortions within each zone are minimized, and if the area of interest is contained within the zone - it is a good choice for analysis as well as
mapping. Here is a map showing all the UTM zones in the world. For India, UTM zones 42N, 43N, 44N, 45N, 46N and 47N are used depending on your localized area of interest. UTM Zones of the world QGIS is a free and open source software for creating, editing, viewing, analyzing and publishing geospatial data. QGIS is available for Windows, Mac
and Linux. This class uses QGIS for exercises. Visit the download page to download and install the latest stable version of LTR (Long Term Release). QGIS provides an easy way for developers to extend the main functionality of the software using plugins. Plugins can be installed from QGIS from Plugins — and install plugins... To install a plugin, switch
to the Everything tab and look for the plugin. Once you find it, select and click Install plugin. For this lesson, we will use the following plugins. Go ahead and install them. QuickMapServices QuickOSM The simplest representation of spatial data can be done using a table. A place can be represented using a pair of coordinates - Latitude and Longitude
- with other information about the location. Many spatial data sources come in this form. Excel sheets, CSV files, database tables etc. Worsening air quality is a serious problem in many countries around the world. India - particularly - Delhi suffers from acute problems of high levels of pollution. One of the first steps to better understand the problem
is to have continuous monitoring of air quality in all cities. Many organizations have stepped up and created such sensors that collect air quality data and make it publicly available. OpenAQ is a platform that collects this data from all public sources and makes it available in an easy-to-use way. If you are interested in this air quality in India, Urban
Emissions has lots of relevant information and datasets. We will take the sensor data for pm2.5 1 1 day concentrations and map it. The goal is to make this tabular data information an informative visualization of spatial data. For this exercise, we are using average daily data for Delhi, India for February 15, 2020. This data was downloaded from the
Open Open Data Download .csv in a text editor and examine it. Each row of data contains data from 1 monitoring station. The latitude and longitude column contain the station coordinates and the value contains the daily average pm?2.5 tabular concentration data in text files fall into the category of delimited text files, as this can be imported into
QGIS via Data Source Manager. Click the Open Data Source Manager button. Navigate to the openaq .csv and open it. Because we want to import this file as points, select point coordinates. Choose longitude as Field X and as Field Y. Choose EPSG 4326 - WGS 84 in CRS Geometry. Click Add. You'll see the tabular data now loaded on the QGIS screen
as a spatial data layer. Use the Identify button and click any of the dots. You will see the attribute data that is attached to each point. Through we can see the dot point is all over the city of Delhi, we are losing context on where the point is located. A basemap layer will help us better understand this data. The QuickMapServices plugin gives us ready
access to many different types of basemaps. Go to Web - QuickMapServices —» — the OpenStreetMap monochrome layer. Note: If you don't see the OpenStreetMap monochrome, go to Web — QuickMapServices — Settings, switch to more services, click Get Contribution package. Click Save. A new layer will be added to the Layers panel and canvas.
Now you can see the points in the context of the city and surroundings. Let's style the point layer better now. Click Open the layer style panel. We will color each point according to the observed value pm2.5. Choose graduated renderer and value as the Value column. Set the number of Classes to 6 and click Sort. The default sort mode is Equal Count
- which is good for this exercise. You can learn more about data classification modes in the QGIS Documentation. For classes to have some meaning, we need to link them to the commonly used scale. India adopted the National Air Quality Index with the following definitions. Let's adjust the class values to match those defined in the National Air
Quality Index. We can also change the legend labels to the names of human-readable categories. You can double-click each class track and edit it. Note: Range limits include the upper limit value, but exclude the lower limit value. Thus, if the range is 30-60, the range includes all values >30 and
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