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Course Introduction

Training Course on Progressive Web Apps (PWAS) for Offline GIS provides a comprehensive deep
diveinto Progressive Web Applications (PWAS), specifically tailored for Geographic
Information Systems (GI'S) professionals seeking to build robust, offline-capable mapping
solutions. Participants will gain practical skillsin leveraging modern web technologies to create
highly performant, reliable, and engaging geospatial web applications that function seamlessly
even in disconnected or low-connectivity environments. The curriculum emphasizes hands-on
devel opment, exploring key PWA concepts like Service Workers, Manifests, and Caching
Strategies, and integrating them with popular GIS libraries and data formats to deliver a superior
user experience for field data collection, mobile mapping, and offline spatial analysis.

The rapid evolution of web technologies, coupled with the increasing demand for accessible and
resilient geospatial tools, makes PWAs a critical skillset for today's GIS landscape. This course
addresses the growing need for offline GI S capabilities, empowering organizations to deploy
solutions that improve operational efficiency, enhance data accuracy in remote areas, and
democratize access to critical spatial information. By mastering PWA development for GIS,
participants will be at the forefront of geospatial innovation, enabling the creation of scalable,
cross-platform applications that bridge the gap between traditional web mapping and native mobile
experiences, ultimately driving more informed decision-making and efficient resource management.
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Course Duration

10 days

Course Objectives

Upon completion of this course, participants will be able to:

1. Develop responsive and performant Progressive Web Apps for geospatial data visualization.
2. Implement Service Workers for robust offline GIS functionality and background
synchronization.
3. Optimize PWA performance through advanced caching strategies and web performance
optimization.
4. Integrate leading GISlibraries (e.g., Leaflet, OpenLayers) within a PWA architecture for
interactive mapping.
5. Design and manage geospatial data for offline storage using IndexedDB and other client-side
databases.
Enable PWA installability for a native-like user experience on diverse devices.
Utilize Web App Manifests to define PWA properties and enhance discoverability.
Implement push notifications for real-time geospatial alerts and updates.
Secure PWA-GI S applications using HTTPS and best practices for web security.
10. Apply progressive enhancement principlesto build resilient and accessible offline mapping
solutions.
11. Leverage geospatial APIsfor advanced spatial analysis within offline PWAs.
12. Troubleshoot and debug PWA-GI S applications effectively across different browser
environments.
13. Stay current with emerging PWA and GI S trends for future-proof geospatial development.
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Organizational Benefits

« Empower field teams with reliable, offline-capable mapping and data collection tools,
improving accuracy and efficiency in remote or low-connectivity areas.

« Develop asingle codebase for cross-platform deployment, eliminating the need for separate
native iOS and Android applications.

« Ensure critical geospatial datais always available to users, regardless of internet connectivity,
leading to better decision-making.



« Provide afast, responsive, and app-like experience that encourages frequent use and reduces
bounce rates.

« Minimize disruptions caused by network outages, ensuring business continuity for geospatial
workflows.

« Streamline application distribution and updates, bypassing traditional app store complexities.

« Déliver blazing-fast loading times and smooth user interactions, even with large geospatial
datasets.

« Position the organization at the forefront of web and geospatial technology, fostering
innovation.

« Implement secure PWA practices to protect sensitive geospatial information.

« Build applications that can scale to accommodate growing user bases and expanding data
volumes.

Target Audience

GIS Developers.

Web Developers.

GIS Analysts and Specialists.

Field Data Collectors

Urban Planners & Civil Engineers

Environmental Scientists & Conservationists

Emergency Management & Disaster Response Personnel.
Project Managers.
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Course Outline
Module 1: Introduction to Progressive Web Apps (PWAS) and Offline GIS

« Understanding PWASs

« Why PWAsfor GIS

o PWA Architecture Overview.

« Introduction to Offline GIS

« Case Study: A disaster relief organization deploying an offline PWA for damage assessment
in areas with destroyed infrastructure.

Module 2: Fundamentals of Geospatial Web Development

« HTML, CSS, JavaScript Review

« Introduction to Web Mapping Libraries.

» Geospatial Data Formats

« Basemaps and Tiling Services

« Case Study: Building abasic interactive web map displaying public transit routes in a city
using Leaflet.js.

Module 3: Deep Diveinto Service Workers

» Service Worker Lifecycle

« Intercepting Network Requests.

» Caching Strategies with Service Workers

 Precaching Assets.

« Case Study: A national parks service uses a Service Worker to precache trail maps and
points of interest for visitors in areas with no mobile reception.

Module 4: Implementing Offline Data Storage



« Introduction to Client-Side Storage

« IndexedDB for Geospatial Data

« Working with idb-keyval: Simplified IndexedDB interactions.

« Synchronizing Offline Changes.

« Case Study: A conservation group develops an offline PWA for collecting wildlife sightings,
storing datain IndexedDB until connectivity isrestored for synchronization.

Module5: The Web App Manifest and I nstallability

o Creating the manifest.json:

« Enabling "Add to Home Screen” (A2HS): Prompting usersto install the PWA.

 Customizing the Installation Experience

« Platform-Specific Considerations

« Case Study: A real estate company creates an installable PWA for property Browse,
providing a native app feel for users searching for homes.

Module 6: Advanced Caching and Perfor mance Optimization

 Runtime Caching.

» Cache Management and Versioningy.

« Background Sync API

« Content Indexing API.

o Case Study: An agricultural firm optimizes their PWA for offline soil sample collection,
ensuring fast access to base maps and forms even with fluctuating network conditions.

Module 7: Integrating GIS Librariesfor Offline Use

o Leaflet.js Offline Capabilities

o OpenLayers Offline Strategies

« Displaying Offline GeoJSON: Loading and rendering local geospatial data.

« Vector Tile Caching: Storing vector tiles for performant offline map rendering.

o Case Study: A utility company builds a PWA for inspecting infrastructure, pre-loading
utility network data and aerial imagery for offline viewing during field visits.

Module 8: Offline Geospatial Data Editing and Capture

« Designing Offline Forms. Capturing new spatial features and attributes.

« Client-Side Validation: Ensuring data integrity before synchronization.

« Drawing Tools Integration

« Photo and Media Capture: Associating images and other media with spatial data.

o Case Study: A municipa government develops an offline PWA for reporting road damage,
allowing citizens to pinpoint issues and upload photos even without an internet connection.

Module 9: Synchronization Strategies and Conflict Resolution

» One-Way vs. Two-Way Synchronization: Different approaches for data flow.

 Implementing Background Sync

« Conflict Resolution Techniques

» Web Sockets and Real-time Updates

« Case Study: A construction company uses a PWA for site progress tracking, synchronizing
collected data and resolving conflicts when multiple supervisors update the same features
from the field.

Module 10: Geolocation and Device I ntegration



« Accessing Device Geolocation: Obtaining precise user location for mapping.

» Geolocation API Best Practices. Permissions, accuracy, and error handling.

« Device Sensors and PWA Capabilities

« Vibration and Haptic Feedback API: Enhancing user interaction.

« Case Study: A survey company utilizesa PWA for property boundary verification, using
precise geolocation and integrated camera for photo documentation.

Module 11: Security and Performance Auditing for PWAs

o HTTPS and Web Security Basics: Ensuring secure communication.

» Content Security Policy (CSP)

« Performance Auditing with Lighthouse

» Debugging Service Workers.

« Case Study: An environmental agency ensures their PWA for water quality monitoring
meets security standards and performs optimally even on older devices.

Module 12: Advanced PWA Featuresfor GIS

« Push Natifications for GIS Events

» Web Share API: Enabling seamless sharing of map views or geospatial data.

« File System Access APl (Emerging): Directly interacting with local files.

» Web Bluetooth and Web USB (Emerging): Connecting to external GIS hardware.

« Case Study: A transportation authority sends push notifications to field crews about real-time
traffic incidents displayed on their offline-enabled PWA maps.

Module 13: Deployment and M aintenance of PWA-GIS Applications

« Deployment Strategies: Hosting PWASs and configuring servers for optimal delivery.

« Continuous Integration/Continuous Deployment (CI/CD) for PWAS

« PWA Update Strategies: Managing Service Worker updates and user experience.

« Monitoring and Analytics: Tracking PWA usage and performance.

« Case Study: A logistics company deploys a PWA for delivery route optimization,
continuously updating maps and route datato field drivers.

Module 14: Case Studies and Best Practicesin PWA for Offline GIS

» Review of Successful PWA-GIS Implementations.

« Architectural Petterns for Scalable PWA-GIS

» User Experience (UX) Design for Offline Applications

» Data Management Strategies for Large-Scale Offline GIS

« Ethical Considerations and Data Privacy.

» Case Study: Analysisof asmart city initiative's PWA for citizen engagement, showcasing
how offline capabilities improved public participation in urban planning.

Module 15: Future Trendsin PWAs and Geospatial Technology

o WebAssembly for GIS Performance: Boosting heavy geospatial computations.

« WebGPU for Advanced Visualization.

o AI/ML Integration in Offline GIS.

« Decentralized Geospatial Data.

« Project Fugu & New Web Capabilities

« Case Study: Discussion on the potential of an Al-powered PWA that predicts crop yields
based on offline sensor data and satellite imagery analysis.

Upcoming Scheduled Sessions



Start Date

10 Aug 2026

17 Aug 2026

24 Aug 2026

31 Aug 2026

07 Sep 2026

14 Sep 2026

21 Sep 2026

28 Sep 2026

End Date

21 Aug 2026

28 Aug 2026

04 Sep 2026

11 Sep 2026

18 Sep 2026

25 Sep 2026

02 Oct 2026

09 Oct 2026

Location

Online

Online

Online

Online

Online

Online

Online

Online

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Price

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

$2,200

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-progressive-web-apps-pwas-for-offline-gis

