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ORBITAL GEOSPATIAL COLLEGE

GIS FOR PLANNING, MONITORING & EVALUATION (M&E), DISASTER RISK MANAGEMENT (DRM),
FIBER OPTIC CABLING, REMOTE SENSING

Contacts: +254 719 672296 | geo@orbital.co.ke | https://ogc.or.ke

Day 1: Introduction to GIS

Module Focus: GIS Concepts & Foundations

Key Topics:
% Definition and architecture of GIS (data, hardware, software, workflows)
% Spatial data models: vector (point, line, polygon topology) vs raster (grids, resolution)
+ Coordinate Reference Systems (CRS), datums (WGS84), projections (UTM)
+  GlIS software ecosystems: QGIS vs ArcGlS capabilities
% Map composition principles (scale, legend, symbology)

Practical:
+ QQGiIS installation and interface walkthrough
+» Loading vector/raster datasets

@

+ Layer styling, labeling, and map layout creation

Day 2: Data Collection & Management

Module Focus: Spatial Data Acquisition & Structuring

Key Topics:
+» Data sources: GPS, drones, satellite imagery, administrative datasets
% Mobile GIS tools (ODK, KoboToolbox, Survey123, OrbiCollect concepts)
% Spatial database design (tables, relationships, primary/foreign keys)
+ Data formats: Shapefile, GeoJSON, CSV, PostGlIS basics
% Data validation, cleaning, and metadata standards

Practical:
% Simulated GPS/mobile data collection workflow
% Creating attribute schemas

R/

+ Importing, cleaning, and validating datasets in QGIS

Day 3: Spatial Analysis
Module Focus: Analytical GIS Techniques
Key Topics:
+ Vector analysis: buffering, clipping, intersection, union etc.
s Proximity analysis and service area mapping
¢ Raster analysis: reclassification, map algebra basics
+» Concepts of Spatial queries (SQL in GIS)
Practical:
% Buffer analysis (e.g., facility coverage, proximity analysis)
+ GlIS overlay analysis for decision-making
¢ Spatial query execution in GIS
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Day 4: GIS for Planning
Module Focus: Spatial Planning & Decision Support
Key Topics:
+¢ Land use/land cover (LULC) analysis and zoning systems
+ Multi-Criteria Decision Analysis (MCDA) for site suitability
+« Infrastructure planning (roads, utilities, telecom corridors)
+¢ Urban vs rural planning workflows
+ Environmental and social impact mapping
% Integration of GIS into government planning cycles
% Advanced Concepts:
% Weighted overlay analysis
% Constraint mapping (protected areas, hazard zones)
% Scenario modeling (future expansion, population growth)
Practical:
+ Develop a site suitability model (e.g., telecom tower placement)
% Create zoning maps using classification techniques
% Infrastructure planning map (road/fiber corridor alignment)
Output:
v' Professional planning map
v’ Suitability analysis report

Day 5: GIS for Monitoring & Evaluation (M&E)

Module Focus: Results-Based Management Using GIS

Key Topics:
% GIS integration in M&E frameworks (logframe — spatial indicators)
+ Designing spatial Key Performance Indicators (KPls)

++ Baseline vs endline spatial comparison

R/

+¢ Real-time monitoring using GIS dashboards
v Data aggregation (ward, district, national levels)

+ Visualization techniques (choropleth, heatmaps, time series maps)
Advanced Concepts:

% Geo-tagged project tracking

+» Impact evaluation using spatial statistics

% Linking GIS with MIS systems
Practical:

+ Map project indicators (schools, ICT infrastructure, coverage)

% Create thematic maps (graduated symbols, density maps)

+¢ Build a basic GIS dashboard (Web GIS or QGIS layout-based dashboard)
Output:

% MA&E GIS dashboard

+¢ Indicator tracking maps
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Day 6: Disaster Risk Management (DRM)

Module Focus: Risk Analysis, Preparedness & Response

Key Topics:
+ DRM framework: Hazard + Exposure + Vulnerability = Risk
s Types of hazards: floods, droughts, earthquakes, conflict

+ Vulnerability mapping (population, infrastructure, services)

R/

+ Risk modeling and spatial overlay techniques

% Early warning systems and GlIS integration

+ Emergency response planning and logistics mapping
% Advanced Concepts:

¢ Risk indexing and scoring

R/

+ Scenario simulation (e.g., flood extent modeling)
+ Evacuation route planning and accessibility analysis
Practical:
+ Create hazard maps (e.g., flood-prone zones)
% Overlay population + infrastructure — risk zones
+» Develop emergency response maps (routes, shelters, hospitals)
Output:
v Disaster risk map

v" Emergency planning map

Day 7: Introduction to Remote Sensing |

Module Focus: Fundamentals of Earth Observation

Key Topics:

Principles of Remote Sensing

Electromagnetic spectrum and spectral signatures
Satellite systems: Landsat, Sentinel, MODIS

Spatial, temporal, spectral, and radiometric resolution
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Image interpretation (visual analysis techniques)
Advanced Concepts:
Band combinations (true color vs false color composites)
Vegetation indices (NDVI basics)
Practical:

+ Download Sentinel/Landsat imagery

Y/

+» Create band composites
% Visual interpretation of land features
Output:

v Processed satellite image

v' Basic interpretation report
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Module Focus: Advanced Image Analysis
Key Topics:

R/

+ Image classification (supervised vs unsupervised)

Y/

+ Training data and signature files

@

% Accuracy assessment (confusion matrix)
% Change detection (multi-temporal analysis)

R/

+ Land use/land cover classification
% Advanced Concepts:
% Object-based image analysis (intro)
+ Time-series satellite monitoring
Practical:

« Perform supervised classification

@

% Generate land cover maps
+ Conduct change detection (before/after analysis)
Output:

v' Classified land cover map

v" Change detection report

Day 9: Applications of GIS and Remotes Sensing in Fiber Optics

Module Focus: Telecom Infrastructure & Network Planning
Key Topics:
+ Fundamentals of Fiber Optic Cabling

@

% GIS for telecom network design

¢ Fiber route planning (backbone vs last-mile)

+ Right-of-way (ROW) and regulatory constraints

% Asset management (cables, ducts, manholes, splice points)
Advanced Concepts:

R/

+» Least-cost path analysis for routing
% Network topology modeling (nodes & edges)
+ Maintenance and fault detection mapping
Practical:
+ Design a fiber optic route using GIS
+¢ Perform route optimization
% Map telecom assets and infrastructure
Output:
v Fiber network map

v Route optimization analysis

Day 10: Introduction to Web/Online GIS
Module Focus: GIS Data Sharing & Visualization
Key Topics:

« Web GIS architecture (client-server model)
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+« Platforms: ArcGIS Online, Leaflet, Geoserver concepts
+¢ Interactive dashboards and story maps

% Data publishing and sharing

Practical:

% Publish web map
«» Create interactive dashboard

Day 11: Project Development

Module Focus: Applied GIS Implementation
Key Topics:

% Project design and scoping

+ Data integration workflows

% Analysis and visualization pipelines

+ Reporting and documentation
Practical:

v Group project in Applications of GIS in ICT (real-world use case)

Day 12: Presentation & Evaluation

Module Focus: Assessment & Certification
Key Topics:

% Project presentation techniques
% Technical evaluation criteria

@

% Lessons learned and scaling GIS in government
Activities:
+ Group presentations

% Feedback and assessment
% Certification



