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Web GIS
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Presenter Notes
Presentation Notes
In this module, we will discuss web GIS. Web mapping and web apps have become a powerful means to collect and share data. 
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Web GIS
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Client = computers, 
tablets, phones, etc. 

Multiple clients can 
interact with one server

Client requests data from 
server

Server processes request 
and returns result

Client does something 
with result

Client-Server Architecture

By OpenClipart - OpenClipart, CC0, 
https://commons.wikimedia.org/w/index.php?curi
d=721320https://commons.wikimedia.org/wiki/File:Scribley_PC_c

lip_art.png

HTML
CSS
JavaScript

PHP
https://commons.wikimedia.org/wiki/File:Oxygen480-
places-server-database.svg

Client

Server

Database
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Presenter Notes
Presentation Notes
Client devices are those that are requesting information from a server and can then do something with this information, such as render a webpage or view data from a database. Client devices include personal computers, tablets, phones, etc. Multiple clients can request data from a server simultaneously.Servers process requests from clients and return information, such as the information needed to render a webpage or data from a database. A variety of computer languages are used on the client, generally termed client-side technologies. These include hypertext markup language (HTML), cascading style sheets (CSS), and JavaScript. It is common for different technologies and languages to be used on the server-side. For example, structured query language (SQL) can be used to access data from a database. Although we commonly think of clients and servers as computers, they are really software, as a traditional desktop computer can act as a server with the correct software installed. 

https://commons.wikimedia.org/w/index.php?curid=721320
https://commons.wikimedia.org/wiki/File:Scribley_PC_clip_art.png
https://commons.wikimedia.org/wiki/File:Oxygen480-places-server-database.svg


Web 2.0

Websites that emphasize: 

 User-generated content

 Usability (ease of use, even by non-experts)

 Interoperability (this means that a website can work well with other products, 
systems, and devices) for end users
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Presenter Notes
Presentation Notes
Web 2.0 has been described as the second stage of development of the World Wide Web. It emphasizes user-generated content, usability, and interoperability, with information being assessable on a wide variety of devices. The GIS industry has embraced Web 2.0 as a means to share our data, maps, apps, and tools with the world. 



Allows you to create maps and host content for use on the Web

ArcGIS Online

https://www.arcgis.com/home/index.html
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Presenter Notes
Presentation Notes
One platform in which to created online maps and apps is ArcGIS Online, which is produced by ESRI. 

https://www.arcgis.com/home/index.html


Created by ESRI

Integrated with ArcGIS Pro

Can obtain a free account with limited access

Can pay for an account and use more advanced functionality
Organization accounts
Allotted credits

ArcGIS Online
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Presenter Notes
Presentation Notes
ArcGIS Online was created by ESRI and is well integrated with ArcGIS Pro. Data and maps can be shared between ArcGIS Pro and ArcGIS Online. You can access your online layers in the desktop software and publish your content from ArcGIS Pro to ArcGIS Online. You can obtain a free account that provides limited access and functionality.Alternatively, you can pay for an account to have access to more advanced functionality. Companies and organizations can purchase organizational accounts that allow members to share and collaborate. Accounts can have allotted credits that allow certain tasks to be undertaken that require them, such as geocoding addresses. 



Learn Web GIS

https://esripress.esri.com/display/index.cfm?fuseaction=display&websiteID=353&moduleID=0
7

Presenter Notes
Presentation Notes
This module will simply provide a brief introduction to ArcGIS Online. If you would like to learn more, I would recommend this text. 

https://esripress.esri.com/display/index.cfm?fuseaction=display&websiteID=353&moduleID=0


Viewer = allows member to view items that have been shared with them by 
other ArcGIS Online users. 

Editor = allows member to view and edit items that have been shared with them 
by other ArcGIS Online users. 

Field Worker = allows member to view and edit items that have been shared 
with them by other ArcGIS Online users with a primary focus on field apps.

Creator = allows member to view, edit, create, and share content.

GIS Professional = allows member to view, edit, create, and share content. 
Member also has access to the ArcGIS Pro desktop application.

User Types
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Presenter Notes
Presentation Notes
Within an organization, members can be assigned to different user types based on how the member will use ArcGIS Online. The Viewer type allows members to view items that have been shared with them by other ArcGIS Online users. The Editor type allows members to view and edit items that have been shared with them by other ArcGIS Online users. The Field Worker type allows members to view and edit items that have been shared with them by other ArcGIS Online users with a primary focus on field apps.The Creator type allows members to view, edit, create, and share content.The GIS Professional type allows members to view, edit, create, and share content. Members also has access to the ArcGIS Pro desktop application.



Viewer = allows member to view items that have been shared with them by 
other ArcGIS Online users. The member will also be able to join groups within 
the organization.

Data Editor = allows the member to view and edit data. The member will also 
be able to join groups within the organization.

User = allows member to view items that have been shared with them by other 
ArcGIS Online users. Users can also create maps and apps, edit features, add 
items, share content, and create groups.

Publisher = allows member to have all the privileges of users plus the ability to 
publish features and map tiles as hosted web layers.

Administrator = allows member the same privileges as publishers plus the 
ability to manage the organizational account and other users. 

Roles

9

Presenter Notes
Presentation Notes
Members can also be assigned to roles, which define the set of privileges assigned to a member within the organization. The Viewer role allows members to view items that have been shared with them by other ArcGIS Online users. The member will also be able to join groups within the organization.The Data Editor role allows the members to view and edit data. The member will also be able to join groups within the organization.The User role allows members to view items that have been shared with them by other ArcGIS Online users. Users can also create maps and apps, edit features, add items, share content, and create groups.The Publisher role allows members to have all the privileges of users plus the ability to publish features and map tiles as hosted web layers.The Administrator role allows members the same privileges as publishers plus the ability to manage the organizational account and other users. I generally assign the Creator user type and the Publisher role to students. This allows for the creation of content and apps. 



Invite new members

Change user type and roles

Delete members/content

Reset passwords

Manage add-on licenses

Manage and allocate credits

Change/manage organizational settings

Administrative Tasks
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Presenter Notes
Presentation Notes
Administrators for organizational accounts have more privileges and rights. Administrators can manage members by sending invitations to allow new members to join, change user types and roles, delete members and their content, and reset passwords. They can manage add-on licenses, such as licenses for ArcGIS Pro, and allocate credits. They can also change and manage settings associated with the organizational account. 



Stored in your ArcGIS Online 
Content

Create a Web Map
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Presenter Notes
Presentation Notes
Within ArcGIS Online, new web maps and scenes can be created under Content. When a new map is created, you will need to provide a title and tags. Tags make it easier for the map to be searched by other ArcGIS Online users. You can provide a summary, but this is optional.



3D Web Maps
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Presenter Notes
Presentation Notes
In ArcGIS Online, you can also generate 3D web scenes, as opposed to 2D web maps. These can be local or global scenes. Using scenes, data can be symbolized in 3D. 



1. Connect to data on a REST service

2. Publish maps/data from ArcGIS Pro

3. Upload data to ArcGIS Online as 
CSV, shapefile, or GeoJSON

4. Create a new hosted feature layer

5. Can use ESRI content 

*Should use WGS84 or Web Mercator

Adding Data
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Presenter Notes
Presentation Notes
This slide provides a review of methods for adding data to a web map. Again, all layers added to a web map should be referenced to the WGS84 geographic coordinate system or the Web Mercator projection. You can upload data form your machine as CSV files, shapefile, or GeoJSON. You can also publish layers, maps, and scenes from ArcGIS Pro to your ArcGIS Online content. You can also stream in data from a service or access content from ESRI.Lastly, you can create hosted feature layers directly in ArcGIS Online. 



Transforming Projections and Datums in ArcGIS
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Presenter Notes
Presentation Notes
If the geographic or projected coordinate system is not WGS84 or Web Mercator, I suggest converting the data to one of these reference systems prior to using them in a web map or app. This can be accomplished in ArcGIS Pro. 



ESRI Open Data

http://www.esri.com/software/open/open-data
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Presenter Notes
Presentation Notes
ESRI provides access to open data layers through ESRI Open Data. 

http://www.esri.com/software/open/open-data


ArcGIS Living Atlas of the World

https://livingatlas.arcgis.com/en/
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Presenter Notes
Presentation Notes
ESRI also provides data layers via the Living Atlas of the World.You can access these layers in ArcGIS Online. 

https://livingatlas.arcgis.com/en/


Map Services From the West Virginia GIS Tech Center

https://www.mapwv.gov/gis_services.html
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Presenter Notes
Presentation Notes
You can connect to map services, such as REST services, and use these layers in web maps. As an example, the West Virginia GIS Tech Center offers a variety of data services for the state. 

https://www.mapwv.gov/gis_services.html


It is possible to create a map in 
ArcGIS Pro and create a service 
from it that can be used in a web 
map

ArcGIS Pro to ArcGIS Online
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Presenter Notes
Presentation Notes
Maps and data can be published from ArcGIS Pro to your ArcGIS Online Content. You can then use the data layers in web maps or web scenes. You can create apps from your maps. 



Must be logged in

Available under My 
Content

Seeing your ArcGIS Online Content in ArcGIS Pro
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Presenter Notes
Presentation Notes
You can also see your ArcGIS Online Content in ArcGIS Pro. To do so, you will need to be logged into your ArcGIS Online account. Using Add Data, your ArcGIS Online content will be available under My Content. 



Hosted Feature Layer/Feature Layer = allows web clients to retrieve vector features and update 
feature data on the server. These data are vector data layers that can be symbolized and edited. 
Feature layers stored on ArcGIS Online under your account are called hosted feature layers. 

Raster Tile Layer = map tiles are generated in advance and return maps in an image format, such as 
JPG, PNG, or GIF. Think of these as pictures of your data that are tiled, can change with scale, and 
cannot be updated as the data change. When using raster tile layers, you do not have access to the raw 
geospatial data. 

Dynamic Raster Tile Layer = generates maps on the fly and return maps in an image format, such as 
JPG, PNG, or GIF. Think of these as pictures of your data that are tiled, can change with scale, and can 
be updated as the data change. When using dynamic raster tile layers, you do not have access to the 
raw geospatial data. 

Map Image Layer = pictures or tiles of the data are sent to the client. However, the vector data from 
which the tiles originate are still available, so that data can be visualized and queried. 

Imagery Layer = allows clients to access raw raster data.

Vector Tile Layers = Cached vector data and the information for rendering the vectors. This format 
allows you to change the symbology of the layers, which is not possible with dynamic and tiled map 
services. 

Types of Web Data
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Presenter Notes
Presentation Notes
A variety of different data types are used on the web, as described on this slide. Please read through these descriptions. Due to transfer speeds and large data files, it is not always possible to share or send data files. So, web-specific methods have been created to send, receive, and share data. Hosted Feature Layers and Feature Layers allows web clients to retrieve vector features and update feature data on the server. These data are vector data layers that can be symbolized and edited. Feature layers stored on ArcGIS Online under your account are called hosted feature layers. Think of this as raw vector data that can be symbolized, edited, and manipulated. When using Raster Tile Layers, map tiles are generated in advance and return maps in an image format, such as JPG, PNG, or GIF. Think of these as pictures of your data that are tiled, can change with scale, and cannot be updated as the data change. When using raster tile layers, you do not have access to the raw geospatial data. It is common to store basemap data as raster tile layers. When using Dynamic Raster Tile Layers, tiles are generated on the fly and maps are returned in an image format, such as JPG, PNG, or GIF. Think of these as pictures of your data that are tiled, can change with scale, and can be updated as the data change. When using dynamic raster tile layers, you do not have access to the raw geospatial data. When using Map Image Layers, pictures or tiles of the data are sent to the client. However, the vector data from which the tiles originate are still available, so that data can be visualized and queried. Imagery Layers allow clients to access raw raster data. Vector Tile Layers represent cached vector data and the information required to render the features. This allows for you to change the symbology of the layers, which is not possible with dynamic and tiled map services. 



Allowing users to edit 
geospatial data using a 
mobile or web interface

Users will edited the data 
made available by the 
feature service 

Volunteered Geographic Information (VGI)
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Presenter Notes
Presentation Notes
Volunteered Geographic Information, or VGI, is geospatial data that can be edited and updated by many users.It allows users to edit geospatial data using a mobile or web interface. Think of this as crowd-sourced geospatial data. For example, the Waze app collects traffic information from motorists and uses this information to update your driving directions. OpenStreetMap allows users to generate and edit geospatial data, effectively creating a crowd-source digitization of the globe. 



Use real-time geospatial data from a mobile device or smartphone to 
provide information, entertainment or security

Since smartphones are GPS enabled, your location information can be 
integrated into apps

Location-Based Services (LBS)
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Presenter Notes
Presentation Notes
Location-Based Services, or LBS, uses real-time geospatial data from a mobile device or smartphone to provide information, entertainment, or security.Since smartphones are GPS enabled, your location information can be integrated into apps. An example is Pokemon Go, which uses your location information as a key component of the mobile gaming experience. 



Define geometry

Define projection

Define fields

Set up domains

Set up edit access

Create a New Hosted Feature Layer
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Presenter Notes
Presentation Notes
As mentioned above, hosted feature layers are feature layers store on ArcGIS Online. Hosted Feature Layers allow web clients to retrieve vector features and update feature data on the server. These data are vector data layers that can be symbolized and edited. These layers are an important component of VGI in the ArcGIS Online environment. You can create an app that links to these layers and allows users to edit, update, or create more data. You can create new hosted feature layers within ArcGIS OnlineYou will need to define the geometry (points, lines, or polygons), projection, attribute fields and field types, domains, and set up access privileges. 



Can be used to specify 
allowed values or entries to a 
field

Coded Values = discrete 
values that represent an 
allowed entry

Ranged Values = stipulates 
that values can only be 
entered within a given range

Domains
Code Description

1 Poor

2 Fair

3 Average

4 Good

5 Excellent
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Presenter Notes
Presentation Notes
When creating new hosted feature layers, you can define domains. Domains are used to define allowed values or entries to a field. For example, if a field is meant to store a rating, you may only want the user to be able to enter between 0 and 5 stars. Domains can also be used to define allowed categories. For example, a field of movie genres should only be able to store genres from a predefined list. Coded values are generally used to set up allowed discrete entries or categories. A numeric code will be assigned to each category. For example, if you want to create a field that will store rock types for a geologic field collection, then you could associate a numeric code to each allowed rock type. Ranged values are generally used when you want the user to be able to enter a number, but only within a defined range. For example, if a field is meant to store a percentage, then you would want the user to only be able to enter values between 0 and 100. Creating domains can be very useful. This will force the user to only enter valid data into a field. 



Many options for symbolizing data

Easier to change symbology for 
feature layers

Symbolizing Data
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Presenter Notes
Presentation Notes
Similar to ArcGIS Pro, data can be symbolized once it is added to a web map. There are many options available in ArcGIS Online for symbolizing data. Generally, changing the symbology for Feature Layers is simpler than making changes for Raster Tile Layers, since raster tile layers and dynamic raster tile layers do not represent raw data but pictures of the data. 



Change title

Change visible fields

Change field alias

Add images

Add links

Add charts

Configure Pop-Ups
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Presenter Notes
Presentation Notes
You can also configure the pop-up windows associated with layers. If you do not want to include pop-ups for a layer, they can be disabled. Many changes can be made to pop-ups including changing the title, visible fields, or field alias. Try to avoid including any file or field names in the pop-up that are not easily interpretable. Instead, use an alias. You can also add images, links, and charts to pop-up windows. For example, for a layer of world countries, you could include the country’s flag and a link to its Wikipedia page. 



Configurable Apps = pre-made applications that you can load your 
layers into (does not require coding)

Presenting Your Data
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Presenter Notes
Presentation Notes
ArcGIS Online provides many options for generating web apps. For example, configurable apps allow you to configure a template.These are generally easy to set up and deploy; however, customization is limited. 



Web AppBuilder for ArcGIS = offers more functionality and is more 
flexible and configurable than Configurable Apps (does not require 
coding, can use pre-made widgets)

Presenting Your Data
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Presenter Notes
Presentation Notes
The Web AppBuilder for ArcGIS allows for more customization in comparison to configurable apps. Also, it does not require any coding. 



Add functionality to your map

Do not require coding

Common widgets:
Basemap Gallery
Bookmark
Draw
Edit
Layer List
Legend
Measure
Print
Query
Select

Widgets
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Presenter Notes
Presentation Notes
Widgets provide functionality to your map. They can be added and configured and require no coding knowledge. Examples include the ability to change the basemaps with the Basemap Gallery widget, the ability to view the legend with the Legend widget, and the ability to query data layers with the Query widget. 



30

Video: Create App with Web AppBuilder



ArcGIS ExperienceBuilder = 
web-based tool for generating 
multi-page websites that do 
not need to be centered 
around a map

Presenting Your Data
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Presenter Notes
Presentation Notes
ArcGIS Experience builder offers more customization than the Configurable Apps and the Web AppBuilder. It is a tool to generate multipage websites with a variety of content. You don’t even need to include geospatial data or maps; you could design an entire webpage without any maps or geospatial data or design pages with lots of maps. All this can be done without any coding. 



Video: Create App with ExperienceBuilder
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AppStudio for ArcGIS = allows you to 
develop mobile apps (does not require 
coding, works on multiple platforms)

Presenting Your Data

https://appstudio.arcgis.com/

33

Presenter Notes
Presentation Notes
The AppStudio for ArcGIS allows for the creation of mobile apps for use on phones and other mobile devices. 

https://appstudio.arcgis.com/


ArcGIS API for JavaScript 
= offers fully customizable 
web maps and apps 
(requires coding) 

Presenting Your Data

https://developers.arcgis.com/javascript/

API = Application 
Programming Interface
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Presenter Notes
Presentation Notes
The ArcGIS API for JavaScript allow for the generation of interactive web maps using JavaScript. It allows for a high level of customization; however, the user must have an understanding of the JavaScript coding language. 

https://developers.arcgis.com/javascript/


https://developers.arcgis.com/javascript/latest/sample-
code/sandbox/index.html?sample=visualization-vv-opacity-animate
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ArcGIS API for JavaScript

Presenter Notes
Presentation Notes
The ArcGIS API for JavaScript provides a Sandbox where you can explore and manipulate example code. Generally, the example code can be edited and/or combined with other examples to build a custom web app. 

https://developers.arcgis.com/javascript/latest/sample-code/sandbox/index.html?sample=visualization-vv-opacity-animate


Google Maps API

https://developers.google.com/maps/documentation/javascript/tutorial
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Presenter Notes
Presentation Notes
Google Maps also provides an API that can be used to generate maps and apps. 

https://developers.google.com/maps/documentation/javascript/tutorial


Leaflet

https://leafletjs.com/ 37

Presenter Notes
Presentation Notes
Leaflet offers a free and open-source alternative to the ArcGIS API for JavaScript. It is also a JavaScript API, so it required programming knowledge.

https://leafletjs.com/


Web Languages

HTML (Hypertext Markup Language) = used to create the basic 
structure and content of a webpage

CSS (Cascading Style Sheets) = used to design the webpage (where 
everything is placed and how it looks)

JavaScript = define the interactive elements of a webpage that helps to 
engage the users

38

Presenter Notes
Presentation Notes
If you would like to learn web development, you should invest the time and effort to learn Hypertext Markup Language (or HTML), Cascading Style Sheets (CSS), and JavaScript. HTML is used to created and define the basic structure and content of a webpage including titles, paragraphs, buttons, navigation bars, images, videos, and links. CSS is used to design the webpage, such as where the content will appear on the page, the text color, the background color, and alignment. JavaScript is used to define the interactive elements of a webpage. For example, you click a button and something happens or you fill out a form and the information is submitted to a server and/or database. These are the client-side web languages and are used to primarily create web content and functionality for use by the web browser. Additional languages and technologies are used on the server-side, such as PHP (or PHP: Hypertext Preprocessor) as a coding language and Structured Query Language, or SQL, to interact with a database. 



Learning to Code

https://www.w3schools.com/ https://www.codecademy.com/
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Presenter Notes
Presentation Notes
If you would like to learn how to code to create web pages, web content, and web maps, there are many web resources available, some of which are free or partially free. I like w3schools and Codecademy. 

https://www.w3schools.com/
https://www.codecademy.com/


This is the end of this lecture module. 

Please return to the West Virginia View 
Webpage for additional content. 

40

Presenter Notes
Presentation Notes
Thanks! Hope you found this useful. 
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