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COURSE: 			GIS 2200 Image Management & Analysis
CREDITS:  			3	
CLASS HOURS PER WEEK:  	5 (1 lecture 4 lab)        

DESCRIPTION OF COURSE
The course serves to provide attendees with an in-depth exploration of digital imagery and remote sensing, from fundamental principles to advanced analytical techniques. Students will begin by understanding imagery fundamentals, including how to select, access, and compare diverse data types such as Sentinel and Landsat for various GIS applications. The curriculum progresses through essential imagery workflows, covering image formats, processing history, and enhancement techniques, alongside crucial skills in georeferencing and understanding geometric imagery types.

A core focus will be on extracting meaningful information from imagery, encompassing the fundamentals of image interpretation, understanding on-the-ground variation, and defining effective extraction workflows. Students will delve into a wide array of image processing methods, ranging from traditional approaches to modern pattern recognition, Practical applications will include computing vegetation change with indices, classifying land cover to measure and analyze area changes, performing formal accuracy assessments, sharing raster data via analytical image services, and leveraging multidimensional multispectral imagery for visualizing change over time.

The course culminates in a final project, where students will apply the comprehensive suite of skills and knowledge acquired to address a complex geospatial problem or research question.

 

Specific topics addressed include:
Imagery Fundamentals: 
· Basic principles and concepts of imagery.
· Selecting and accessing appropriate imagery.
· Comparison of Sentinel and Landsat data types and applications.
· Locating online raster data sources.
· Accessing imagery for GIS applications.
Image Characteristics and Pre-processing: 
· Image formats.
· History of image processing.
· Image enhancement techniques.
· Georeferencing and rectification.
· Geometric types of imagery.
Information Extraction and Interpretation: 
· Understanding on-the-ground variation.
· Methods for extracting information from imagery.
· Defining extraction workflows.
· Fundamentals of image interpretation.
Advanced Image Processing Methods: 
· General image processing methods.
· Specific extraction methods.
· Pattern recognition approaches.
· Object-oriented approaches.
· Deep learning approaches.
Image Analysis Applications: 
· Vegetation change computation using indices (e.g., SAVI for hail damage).
· Land cover classification for area change measurement (e.g., shrinking lakes).
· Formal accuracy assessment of image classifications.
· Sharing raster data as analytical image services.
· Using multidimensional multispectral imagery for change visualization.
Lidar Data Management and Analysis: 
· Creation of mosaic datasets for lidar data.
· Generation of profile graphs and surface representations (for slope/elevation analysis).
· Optimization of lidar display speed and properties.
· Supporting user queries for lidar data in mosaic datasets.
· 2D and Imagery and Raster Analysisvisualization of lidar points for distance/elevation measurement.
· Creation of LAS datasets.
· Detection of data voids using lidar intensity images.
· Error correction in lidar data using reclassification.
Terrain Analysis and Mapping: 
· Identification of locations based on elevation, slope, and aspect criteria.
· Creation of shaded-relief maps, hillshade, and elevation surfaces.
· Generation of contour lines.
· Creation of viewshed rasters for line-of-sight analysis.
· Performing viewshed analysis.
Capstone Project: 
· Application of learned skills to complete a final project.
These topics will be reinforced in hands-on lab exercises.  There will be a capstone project that students will take to test their cumulative knowledge and ability to apply knowledge and skills gained in the class.

STUDENT LEARNING OUTCOMES
The student will be able to:
· Review and explore imagery fundamentals.
· Select and access the right imagery.
· Compare the differences and applications of data types showcased in Sentinel and Landsat applications.
· Locate online raster data sources.
· Select and access imagery for various GIS applications.
· Understand image formats.
· Understand image processing history.
· Understand image enhancement techniques.
· Understand georeferencing and rectification.
· Understand geometric types of imagery.
· Understand variation on the ground.
· Extract information from imagery.
· Define an extraction workflow.
· Learn the fundamentals of image interpretation.
· Understand image processing methods.
· Understand extraction methods.
· Understand pattern recognition approaches in imagery.
· Understand object-oriented approaches in imagery.
· Understand deep learning approaches in imagery.
· Compute change in vegetation using indices (e.g., SAVI to assess hail damage).
· Classify land cover to measure and calculate area change (e.g., shrinking lakes).
· Perform a formal accuracy assessment of an image classification.
· Share raster data as an analytical image service.
· Use multidimensional multispectral imagery to visualize change over time.
· Create a mosaic dataset for lidar data.
· Create profile graphs and surface representations from lidar data to analyze slope and elevation.
· Optimize lidar display speed and properties.
· Support user queries related to lidar data in mosaic datasets.
· Visualize lidar points in 2D and Imagery and Raster Analysisto measure distances and elevation change.
· Create a LAS dataset.
· Check for data voids with a lidar intensity image.
· Correct errors in lidar data with reclassification.
· Identify locations in an area of interest that meet elevation, slope, and aspect criteria.
· Create a visually appealing shaded-relief map with hillshade and elevation surfaces.
· Generate contour lines to represent elevation measures on a map.
· Create a viewshed raster to analyze line of sight.
· Perform viewshed analysis.
· Use the skills learned in this course to complete a final capstone project.


INSTITUTIONAL LEARNING GOALS
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
[bookmark: _Hlk197262109]ILG #1:  	Critical Thinking 
ILG #3:		Quantitative Skills 
ILG #5: 	Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

TEXTBOOKS and SOFTWARE

No Required Textbooks 
No specific Imagery textbook necessary
Will focus on using the free book - The ArcGIS Imagery Book 
(Download a copy of the free PDF from here  The ArcGIS Imagery Book)
Additional resources used:
Dedicated Esri Web Pages forImagery and Remote Sensing , Esri Academy (esri.com/training/) Web courses and Learn ArcGIS (learn.arcgis.com) tutorials.
 
Free Online Resources
· http://www.esri.com - ESRI’s corporate website.
· Introduction to Imagery & Remote Sensing - An Esri tutorial collection (https://introduction-to-remote-sensing-learngis.hub.arcgis.com/ )
· Learn ArcGIS (learn.arcgis.com):  site provides a gallery of hands-on, problem-based lessons. You'll find many tutorials relevant to Imagery and Remote Sensing, such as: 
· https://www.esri.com/en-us/industries/higher-education/imagery-remote-sensing-education 
· https://livingatlas.arcgis.com/en/browse/#d=2&cont=true&categories=Imagery 
· https://livingatlas.arcgis.com/landsatexplorer/#mapCenter=-112.91300%2C36.24200%2C12.430&mode=dynamic&mainScene=%7CShort-wave+Infrared+for+Visualization%7C 
· https://www.esri.com/arcgis-blog/products/arcgis-living-atlas/mapping/use-world-imagery-wayback
· https://livingatlas.arcgis.com/en/apps/
· Esri Blogs and Videos:
· ArcGIS Blog (esri.com/arcgis-blog/)
· Esri Videos (https://www.google.com/search?q=mediaspace.esri.com)
· 

Software 
You will be using ArcGIS Pro software for this course and the assignments.  
•	ArcGIS Pro (Standard or Advanced license recommended)
•	ArcGIS Online Account (Creator user type recommended)
•	Internet Access
There are three options for using this software.  You can find these instructions under the “Course Information” button in this course in Blackboard.  
Other Software Requirements
· Word processing package (MS Word) - needed for answers to assignments
· Spreadsheet package (MS Excel) – for reviewing dbf files
· Adobe Reader PDF Viewer to read assignments and course lectures - download for free at http://www.adobe.com/products/acrobat/readstep2.html
· Web browser- for access to course Web site and supplemental files.  We recommend Firefox if possible. 
· 7ZIP – to compress multiple files and folders into a single file for uploading assignment solutions – download for free at http://www.7-zip.org/download.html.  There are plenty of other free zipping utilities as well.  Just make sure you can compress to a .zip file format.

INSTRUCTIONAL METHODS

This course is an online course. You must go to the course Website on Blackboard to access the course announcements, grades, and materials. You also need to check your Columbus State email often – this is the only way I will communicate with you individually!  General announcements will be posted to Blackboard. The class consists of ten units of instruction and one orientation unit.  Most units consist of readings/lectures, labs, and quizzes. Always read the lecture material before attempting labs and quizzes. The purpose of the labs and quizzes is to reinforce the material covered in the lecture and allow the student to become skilled in ArcGIS software.  Use the Discussion board to ask and answer questions on assignments.  You can also email your instructors with questions.
Office hours are an important means of interacting with your instructor and are held via a web meeting program called Zoom.  You are required to meet in Zoom during one of the first two meetings during my office hours.  This meeting counts toward your participation points.  You can pick which meeting and any time within the two-hour meeting.  The purpose of this meeting is to learn how to use Zoom and answer any initial questions you have.  The meeting can take as little as a couple minutes or take longer if you have questions.  If office hours are not convenient for you, please email your instructor to schedule a meeting at a different time.   After your first meeting, please log in to office hours as needed throughout the semester to receive help on assignments and to earn more participation points.  All options for earning participation points are listed later in this syllabus. 

METHODS AND STANDARDS OF EVALUATION

Each student must complete his or her own work.  Discussion among students on software functionality and procedures is encouraged for clarification of assignments, technical details of using software, and structuring major steps of solutions – especially on Blackboard.  Cheating and plagiarism, however, are strictly forbidden. Cheating includes but is not limited to: plagiarism, submission of work that is not the student's own, submission or use of falsified data, unauthorized access to project or assignment, supplying or communicating unauthorized information for an assignment or project.

GRADE COMPOSITION

Course Requirements:  					Percent of Grade
1.  Completion of Assignments			 	            	55%
	Assignment #1 – 5.5% 
Assignment #2 – 5.5%
Assignment #3 – 5.5%
Assignment #4 – 5.5%
Assignment #5 – 5.5%
Assignment #6 – 5.5%
Assignment #7 – 5.5%
[bookmark: _Hlk197702991]Assignment #8 – 5.5%
Assignment #9 – 5.5%
Assignment #10 – 5.5%
3.  Final Assignment							40%	
            Capstone project – 50%
4.  Class Participation 							5%
Capstone project proposal submission -1%
First Project meeting -3%
Second project meeting -1%

Grades will be determined (based on the total points accumulated) using the following scale:
90-100% = A
80-89% = B
70-79% = C
60-69% = D
59% and below = E

Important Notes
· Assignments build upon each other, so it is important to be up to date on your assignments.
· Late assignments will suffer a penalty (5% penalty for each day late), I will not accept any assignments over a week late unless an arrangement is made with the instructor. 
· Assignments must be submitted as a PDF file.
· Re-grading of assignments is done only in exceptional cases (e.g. incorrect submission) and must be coordinated through the instructor within one week of the assignment being returned.
· The capstone is evaluated using the following criteria:
· Was a project proposal submitted 
· Did the student reach out and contact me to discuss the project topic and workflow
· Did the proposal have a problem statement and a description of intended workflow and tools
· Did the student select an area and a topic for which appropriate data was readily available
· Would they need to manipulate and process the data before undertaking the proposed analysis
· Did they articulate which Imagery tools and workflows they would use to perform analysis and did these adequately provide a way of solving the initial problem as proposed 
· Did they use ArcGIS Pro or ArcGIS Online based tools
· Were they able to describe the action and the reasons for using the tools they applied in the workflow
· Were they able to interpret the results as returned by the tools
· How did they present the results of the analysis
· Did they build a ArcGIS storymap that clearly highlights the original problem, the data used and if necessary what data processing was done before analysis
· In the Storymap, did they describe the tools used and did they interpret the tool results
· And finally - how did they present and share analysis results
· Did they build and add  web maps and scenes of  results to the storymap
· Did they add any summaries, charts or other interpretations of analysis results to the story
· Did they include any Imagery specific tools such as slope or Hillshade to the story.
· Did they add value to the story with additional research, links to blogs, appropriate videos, links to news articles and other relevant information to help others understand the topic and how they approached exploring it.

POLICIES
Attendance Policy
The only mandatory attendance will be via Zoom as outlined in the points (once in first two weeks of semester and attendance at the Unit 8 Zoom session to discuss final project).

College Syllabus Statements
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.









[bookmark: _Hlk109994600]UNITS OF INSTRUCTION

	UNITS
	LEARNING OBJECTIVES
	ASSIGNMENTS / ASSESSMENT METHODS
	DUE DATE

	Orientation
	· Understand basic concepts of blackboard. 
· Understand navigation and organization of course
	Orientation Certificate
Orientation Quiz*
Selection of Software Option Assignment
Discussion Board
Introduce yourself to your classmates

	

	Unit 1

	Understanding imagery fundamentals

· Review and explore imagery fundamentals.
· Selecting and accessing the right imagery
	Review slides, complete web class and submit web course completion certificate 
Please review Unit 1 slides
· Unit1-Discovering_Imagery.pptx 
Review the following help topic:

· https://pro.arcgis.com/en/pro-app/3.1/help/data/imagery/introduction-to-raster-data.htm
Complete the web course.
· Getting Started with Imagery and Remote Sensing Web Course
Explore Interactive web apps.
· Explore imagery spatial resolution
· Explore bands 

Complete tutorial:
Explore imagery – Spatial resolution

Explore and review the available imagery at these source locations:
· Review both the Landsat and Sentinal Explorer and the data that each of these applications showcase. 
· Write and submit a 1-page comparison of the differences and applications of each of the data types showcased in the Sentinal and Landsat applications. 
· You may use a table to compare and contrast your findings and feel free to consult the USGS website for more information pertaining to the data types. 
· sentinel 2 explorer
· landsat Explorer
· livingatlas Imagery
	

	Unit 2

	Selecting and accessing the right imagery
· Locate online raster data sources, then select and access imagery for various GIS applications. 
	Review slides, complete tutorial. 
Complete the following tutorials:
· Explore dynamic imagery of a volcano eruption
· Download imagery from an online database
For each tutorial, submit several screenshots to illustrate that you have successfully completed the tutorial.

Next, review the following supplementary materials.
· You can download a copy of the free PDF from here  The ArcGIS Imagery Book
· https://learn.arcgis.com/en/arcgis-imagery-book/chapter3/
· https://learn.arcgis.com/en/arcgis-imagery-book/chapter4/
On you own, feel free to explore the following additional resources:
EM Radiation & Imagery Basics; Interactions with Materials & Atmosphere
· https://science.nasa.gov/ems 
· https://youtu.be/lwfJPc-rSXw?list=PL09E558656CA5DF76
· https://youtu.be/f7IWafNgpeo
· https://youtu.be/3iaFzafWJQE
· All About Landsat
· Landsat Missions | U.S. Geological Survey https://www.usgs.gov/landsat-missions
· Nasa Earth Science
· https://science.nasa.gov/earth-science 

	

	Unit 3

	Working with Imagery
· Image formats
· Understanding image processing history
· Image enhancement
· Georeferencing and rectification
· Geometric types of imagery
	
Read and review unit 3 slides 
·  Unit3-Working_With_Imagery2024.pptx 
Review the following video:
Peeling Back Landsat's Layers of Data
https://youtu.be/YP0et8l_bvY?list=PLqVBPWBkvZwc7mqtv049ZUt62Q1rAwwfj

Assignments:
Complete the following tutorials.
Please submit several screenshots to illustrate results and demonstrate completion of the tutorials.
Assess burn scars with satellite imagery
Calculate a burn index using imagery bands to measure fires in Montana.
· Type: Exercise based on a real-world scenario
· Level: Beginner
· Software: ArcGIS Pro — with Spatial Analyst
· Data: Landsat imagery
· High-Level Tasks: Optimize display of natural color imagery; Experiment with band combinations; Compute the Normalized Burn Ratio; Compute NBR change pre and post-fire; Digitize the burn scar boundaries polygons; Share them online.

Prepare imagery and raster data for analysis 
Pre-process and render data to find solutions to severe overtourism in the region of Hallstatt, Austria.
· Type: Exercise based on a real-world scenario
· Level: Beginner
· Software: ArcGIS Pro
· Data: Various types of imagery and raster data
· High-Level Tasks: Inspect multiband imagery and change its rendering to optimize appearance; Resample, mosaic, and symbolize elevation datasets; Generate slope layer from DEM; Batch clip raster datasets; Create a project package to share processed data; Learn to solve common spatial reference and projection issues.

Next explore the following Interactive web apps 
You do not need to submit screenshots for this activity.
Explore filters
Apply different image filters to Landsat imagery.
Rendering New Orleans
Explore different Landsat band combinations and indexes.

	

	Unit 4

	Working with Imagery -Georeferencing and raster data management

· Georeferencing and rectification
· Managing raster data
	Unit 4 Review slides, complete tutorials

Read and review unit 4 slides 
·  Unit4.pptx 

Review the following videos: 

· Georeferencing Satellite or Raster image using ArcGIS
http://www.youtube.com/watch?v=Ba9t5w7vEZ8 
· Georeferencing in ArcGIS Pro in 5 Minutes: Control Points
http://www.youtube.com/watch?v=3r7ELaxRdDs 
· Georeferencing in ArcGIS Pro in 5 Minutes: Rubbersheeting
http://www.youtube.com/watch?v=J-to3kHo1Ug 
Complete the following web workshop and tutorial:
· Managing Raster Data Using ArcGIS
Submit the Esri certificate of completion 
· Georeference historical imagery: 
Align and transform aerial imagery that is missing spatial reference information.
Submit several screenshots to demonstrate successful completion of the tutorials

	

	Unit 5

	Extracting Information from Imagery 
· Extracting information from imagery
· Defining an extraction workflow
	Unit 5 Review slides, complete tutorials

Read and review unit 5 Slides 
 unit5.pptx  
 
Review the storymap
Learn the fundamentals of image interpretation
Explore and make sense of satellite and aerial imagery.
Complete the following tutorials. 
For the tutorial, submit several screenshots to illustrate you have completed the steps successfully.

· Calculate impervious surfaces from spectral imagery: 
Classify land use types in an image to find impervious surfaces.
· Calculate landslide potential for communities affected by wildfires
Review the additional topics if you like:
Modis
https://modis.gsfc.nasa.gov/about/media/modis_brochure.pdf

Modis Aqua
· http://www.youtube.com/watch?v=fiqbvt06nRE 
What is MODIS Aqua - A Visualization of MODIS collecting Data
· NASA | Aqua MODIS: Science and Beauty
· http://www.youtube.com/watch?v=1jqFxZI_2XY 
	

	Unit 6
	Image processing methods – old and new

· Image processing
· Extraction methods
· Pattern recognition approaches
· Object-oriented approaches
· Deep learning approaches
· Case study

	Review slides, complete tutorials

Read Chapter 11 in Imagery and GIS book
Review class slides 
 unit6.pptx 
Explore and review the following interactive web apps:
. Paraguay through time: Explore land-use changes in Paraguay between 1973 and 2000 using color infrared Landsat imagery.
. Las Vegas through time: Explore how Las Vegas, Nevada, has changed over time, using Landsat imagery and a change detection analysis.

Complete the following tutorials:
· Assess hail damage in cornfields with satellite imagery: Compute change in vegetation after a hailstorm in Alberta, Canada with the SAVI index.
· Classify land cover to measure shrinking lakes: Compare imagery to calculate area change in Lake Poyang, China.
· Assess the accuracy of a perviousness classification: Perform a formal assessment to determine whether a classification of pervious and impervious surfaces is reliable.
· Get started with multidimensional multispectral imagery - Use a multidimensional stack of Landsat imagery to visualize how a Chilean copper mine has changed over time.
Bonus Tutorial - if time permits and you would like more practice.

· Share raster data as an analytical image service - Create a thematic raster layer that users can access from the cloud and use for mapping, visualization, and analysis.

	

	Unit 7
	Working with Elevation Data

· Introduction to elevation data
· Point clouds.
· Vertical datums
· Elevation sources
· Lidar
· Structure from motion.
· Radar techniques

	Review slides, complete tutorials.

Read Chapter 6 in Imagery and GIS book
https://downloads.esri.com/esripress/PDFs/The-ArcGIS-Imagery-Book.pdf

Review lesson slides 
 Lesson7.pdf   

Complete the following tutorials:
· Estimate solar power potential: Determine how much electricity could be generated from solar power in a city neighborhood.
· Map hurricane storm surges: Use global elevation data to predict how storm surges will flood coastlines.
	

	Unit 8
	Getting started with Synthetic Aperture Radar (SAR) imagery

· What is SAR?
· How does SAR work?
· What can SAR be used for?
· How is SAR beneficial?
	Review slides, complete tutorials.
Review the following:
· Introduction to Synthetic Aperture Radar
Next review an indepth guide to help you understand the concepts of SAR 
· GUIDE: FUNDAMENTALS OF SYNTHETIC APERTURE RADAR (SAR)
Finally, review the following storymap, to learn how to add SAR data to an ArcGIS Pro map.
· Learn about SAR data and how to add it to your ArcGIS Pro map
Next complete the following 2 tutorials

· Explore SAR satellite imagery
· Process Sentinel-1 SAR data
Submit several screenshots to demonstrate successful completion of the tutorials.

Data for the tutorial:
· https://arcgis.com/sharing/rest/content/items/7194b4242f8c48fcbadb3f8358ee4044/data
If you want additional practice using SAR Data, you may optionally complete the following tutorial:
Detect ships with SAR imagery

	

	Unit 9
	Leveraging the Power of GIS Raster modeling
· Analyze and understand spatial relationships 
· Acquire and prepare suitable raster data  
· Utilize raster calculators 
· Employ zonal statistics 
· Use geostatistical techniques 
	Review slides, complete tutorials.

Read Chapter 13 - Imagery and GIS book.
https://downloads.esri.com/esripress/PDFs/The-ArcGIS-Imagery-Book.pdf
Review Unit slides 
 unit9.pptx  

Complete 2 of the following tutorials:
Submit several screenshots to demonstrate successful completion of the tutorials.

You are welcome to do them all if you like a challenge 

· Find suitable corridors to connect dwindling mountain lion populations.
Build a model to connect mountain lion habitat - Find optimal corridors to connect dwindling mountain lion populations
· Find the best locations to develop sustainable shrimp farms in the Gulf of Nicoya, Costa Rica.
Site a sustainable shrimp farm - Find the best locations to develop sustainable organic aquaculture shrimp farms in the Gulf of Nicoya, Costa Rica: 
· Show disaster imagery by creating an app with Web AppBuilder.
Oso mudslide - Before and after - Show disaster imagery by creating an app with a swipe tool:
· Use spatial analyst tools in ArcGIS Pro to analyze the before and after impacts of land subsidence on flooding.
Model how land subsidence affects flooding - Use spatial analyst tools in ArcGIS Pro to analyze the before and after impacts of land subsidence on flooding.
· Use interpolation to analyze dissolved oxygen levels in Chesapeake Bay.
Model water quality using interpolation - Use interpolation to analyze dissolved oxygen levels in Chesapeake Bay.
	

	Unit 10
	Managing Lidar Data using LAS Datasets
· Visualize lidar points in 2D and Imagery and Raster Analysisto measure distances and elevation change.
· Create a LAS dataset.
· Check for data voids with a lidar intensity image.
· Correct errors with reclassification
	Review content and complete tutorials.

Read Chapter 8 in Imagery and GIS

Review the following:
The Basics of LiDAR - Light Detection and Ranging - Remote Sensing
https://www.neonscience.org/resources/learning-hub/tutorials/lidar-basics

 Watch the following videos:
· Using lidar data in ArcGIS Pro
Like the public domain files from Tennessee's STS-GIS Services, lidar data can be used to generate a variety of useful information products, from elevation surfaces to Imagery and Raster Analysisproducts.
· Using lidar in ArcGIS Pro
A brief introduction to what lidar data is and how it can be used.
· Creating a LAS dataset
Use ArcGIS Pro to create and symbolize an LAS dataset.
· Take measurements with an LAS dataset
View an LAS dataset in Imagery and Raster Analysisand in profile to measure the height of land features.
· Create a mosaic dataset
Combine multiple DEM rasters to create a single mosaic raster.
· Apply raster functions to create a hillshade
Create a hillshade layer out of a mosaic dataset using raster functions.
· Calculate and export contours
Calculate indexed contours from your hillshade and export them to CAD.
Complete 2 of the following tutorials:

· Classify a lidar dataset, extract 2D building footprints, and generate Imagery and Raster Analysismultipatch buildings.
Extract Imagery and Raster Analysisbuildings from lidar data
· Use Nearmap’s photogrammetric imagery to generate detailed and accurate vector Imagery and Raster Analysisbuilding models.
Extract Imagery and Raster Analysisbuildings using photogrammetry
· Create realistic Imagery and Raster Analysisroof forms from lidar data.
https://www.esri.com/training/catalog/6410bcb84d750615175af71d/working-with-the-arcgis-solution-for-3d-basemaps/
	

	Final Project - Capstone
	Imagery Capstone Project 
Represents a culmination of a student's learning. Goal is to demonstrate both technical proficiency and the ability to apply Imagery and Raster Analysis tools to solve a spatial problems.
· Proficiency in acquiring, processing, managing, and integrating various Imagery and Raster Analysis datasets.
· Ability to create, edit, and manipulate Imagery and Raster features and surfaces.
· Skills in using Imagery and Raster Analysis geoprocessing tools for analysis and data transformation.
· Competence in selecting and applying appropriate Imagery and Raster Analysis techniques to address specific spatial questions.
· Ability to critically interpret and draw meaningful conclusions from the results of Imagery and Raster analysis.
· Skill in applying Imagery and Raster visualization.
· Understanding of Imagery and Raster cartography, including slope and hill shade.

	YOU MAY SELECT ANY TOPIC OF YOUR CHOOSING; YOU DO NOT HAVE TO USE THE AFRICA DATA AND IDEAS BELOW. 

For the final project, you can use the Digital Earth Africa Explorer app, which is the result of a collaboration between Esri and the Digital Earth Africa program. The app enables users to seamlessly explore some of the Digital Earth Africa satellite imagery and other earth observation data for the African continent. 

In preparation for the final project, you may choose to complete the following 3 tutorials:
· get-started-with-imagery-for-africa
· get-started-with-change-detection-for-africa
· go-further-with-imagery-for-africa
What to do for your final project:
When you are done with the tutorials,you can review and select an area in Africa that you would like to explore.
Perhaps you would like to use imagery to research deforestation or mining or urban growth.
Select something you are passionate about. 
1. Using the lessons steps and workflows as a guide - select an area and a focus topic that interests you, then use the Digital Earth Africa Explorer app to locate data.
2. Use the tools and workflows as demonstrated in the 3 tutorials and perform analysis. 
3. Using the ArcGIS storymap tools in ArcGIS Online, build a storymap to highlight your data, the tools used and your results. 
4. Dont forget you can add maps, videos, links to news articles and other relevant information to the storymap to help others understand your topic and how you approached exploring it.
5. When your done, share your storymap and send me the link for review. 
Here is a selection of locations and issues you can use if you like. I have included a link to a website for each issue that will help you with researching the problem you choose to explore.

Environmental 
1. Niger Delta, Nigeria - The Niger Delta is one of the world's most significant wetland ecosystems, but it has been heavily impacted by oil pollution, deforestation, and other environmental issues. The Niger Delta Environmental Survey (NDES) provides a detailed overview of the region's environmental problems. Link: https://www.ndes-nd.org/
2. Congo Basin, Central Africa - The Congo Basin is the world's second-largest rainforest, but it is threatened by deforestation, illegal logging, mining, and other environmental issues. The Rainforest Foundation UK provides a comprehensive guide to the region's environmental issues. Link: https://www.rainforestfoundationuk.org/what-we-do/congo-basin/
3. Lake Victoria, East Africa - Lake Victoria is the largest freshwater lake in Africa and is threatened by pollution, overfishing, and the introduction of non-native species. The Lake Victoria Basin Commission provides information on the region's environmental issues. Link: https://lvbc.securex.co.ke/
4. Sahel, West Africa - The Sahel region is experiencing desertification due to a combination of climate change, deforestation, and overgrazing. The Sahara and Sahel Observatory provides information on the region's environmental issues. Link: http://www.oss-online.org/
5. Okavango Delta, Southern Africa - The Okavango Delta is one of Africa's most significant wetlands, but it is threatened by climate change, water pollution, and habitat loss. The Okavango Research Institute provides information on the region's environmental issues. Link: https://www.orc.ub.bw/
6. Mount Kilimanjaro, East Africa - Mount Kilimanjaro is Africa's highest mountain and is experiencing significant environmental changes due to climate change, deforestation, and tourism. The Kilimanjaro National Park provides information on the region's environmental issues. Link: https://www.tanzaniaparks.go.tz/kilimanjaro-national-park
7. Lake Chad, West Africa - Lake Chad is a vital source of water for millions of people in the region, but it is threatened by climate change, overuse, and pollution. The Lake Chad Basin Commission provides information on the region's environmental issues. Link: https://lcbc.net/
8. Karoo, Southern Africa - The Karoo is a semi-desert region that is experiencing water scarcity, habitat loss, and pollution due to fracking and mining. The Karoo Space provides information on the region's environmental issues. Link: https://karoospace.co.za/
9. Zambezi River Basin, Southern Africa - The Zambezi River is one of Africa's largest rivers and is threatened by pollution, deforestation, and climate change. The Zambezi River Authority provides information on the region's environmental issues. Link: https://www.zaraho.org.zm/
10. Madagascar, Indian Ocean - Madagascar is a biodiversity hotspot, but it is threatened by deforestation, habitat loss, and overfishing. The Madagascar Biodiversity Partnership provides information on the region's environmental issues. Link: https://www.madagascarpartnership.org/
Urban 
1. Lagos, Nigeria - Lagos is one of the fastest-growing cities in Africa and is facing numerous urban challenges, including traffic congestion, air pollution, waste management, and slum development. The Lagos State Government provides information on the city's urban challenges. Link: https://lagosstate.gov.ng/policies-plans-and-projects/
2. Cairo, Egypt - Cairo is one of the largest cities in Africa and is facing significant urban challenges, including traffic congestion, air pollution, informal settlements, and inadequate public transportation. The Cairo Urban Observatory provides information on the city's urban challenges. Link: https://cuo-gis.com/
3. Johannesburg, South Africa - Johannesburg is the economic hub of South Africa and is facing numerous urban challenges, including crime, inequality, and urban sprawl. The Johannesburg Development Agency provides information on the city's urban challenges. Link: https://www.jda.org.za/
4. Kinshasa, Democratic Republic of Congo - Kinshasa is the capital city of the Democratic Republic of Congo and is facing significant urban challenges, including traffic congestion, pollution, and inadequate infrastructure. The Ministry of Urban Planning and Housing provides information on the city's urban challenges. Link: http://www.urbanisme-habitat-rdc.org/
5. Addis Ababa, Ethiopia - Addis Ababa is the capital city of Ethiopia and is facing numerous urban challenges, including traffic congestion, air pollution, and inadequate public transportation. The Addis Ababa City Administration provides information on the city's urban challenges. Link: https://www.addisababa.gov.et/
6. Dar es Salaam, Tanzania - Dar es Salaam is the largest city in Tanzania and is facing significant urban challenges, including traffic congestion, inadequate sanitation, and slum development. The Dar es Salaam City Council provides information on the city's urban challenges. Link: http://www.daracity.go.tz/
7. Dakar, Senegal - Dakar is the capital city of Senegal and is facing numerous urban challenges, including traffic congestion, air pollution, and slum development. The Ministry of Urban Planning and Housing provides information on the city's urban challenges. Link: http://www.urbanisme-habitat.gouv.sn/
8. Abidjan, Ivory Coast - Abidjan is the economic capital of Ivory Coast and is facing significant urban challenges, including traffic congestion, air pollution, and inadequate public transportation. The Abidjan Urban Planning and Housing Agency provides information on the city's urban challenges. Link: http://www.apu-ci.com/
9. Accra, Ghana - Accra is the capital city of Ghana and is facing numerous urban challenges, including traffic congestion, waste management, and slum development. The Accra Metropolitan Assembly provides information on the city's urban challenges. Link: http://www.ama.gov.gh/
10. Tunis, Tunisia - Tunis is the capital city of Tunisia and is facing significant urban challenges, including traffic congestion, air pollution, and inadequate public transportation. The Tunisian Ministry of Equipment, Housing, and Territorial Development provides information on the city's urban challenges. Link: http://www.equipement.tn/
Mining 

1. Niger Delta, Nigeria - The Niger Delta is one of the most oil-rich regions in Africa and has been the site of extensive oil extraction activities for decades. However, these activities have led to severe environmental degradation and pollution, including oil spills, gas flaring, and destruction of aquatic life. The following link provides more information on the environmental impacts of oil extraction in the Niger Delta: Link: https://www.amnesty.org/en/what-we-do/environmental-rights/oil-pollution-in-the-niger-delta/
2. Copperbelt Province, Zambia - The Copperbelt Province is home to some of the largest copper and cobalt deposits in the world and has been the site of extensive mining activities for decades. However, these activities have led to severe environmental degradation and pollution, including air and water pollution, deforestation, and soil degradation. The following link provides more information on the environmental impacts of mining in the Copperbelt Province: Link: https://www.researchgate.net/publication/318448678_Waste_Rock_and_Tailings_Disposal_in_Zambian_Mining_Communities_The_Challenge_of_Mitigating_Environmental_Impacts
3. Western Region, Ghana - The Western Region of Ghana is home to some of the largest gold deposits in the country and has been the site of extensive small-scale mining activities for decades. However, these activities have led to severe environmental degradation and pollution, including deforestation, soil degradation, and mercury pollution. The following link provides more information on the environmental impacts of small-scale gold mining in the Western Region of Ghana: Link: https://www.researchgate.net/publication/280826585_The_Environmental_Impacts_of_Small-scale_Mining_in_Ghana_Identifying_Problems_and_Possible_Solutions
4. Kabwe, Zambia - Kabwe is one of the most polluted cities in the world, due to decades of lead and zinc mining activities. The mining activities have resulted in high levels of lead pollution, which have led to serious health impacts, particularly in children. The following link provides more information on the environmental impacts of lead mining in Kabwe: Link: https://www.who.int/news-room/feature-stories/detail/cleaning-up-lead-contamination-in-kabwe-zambia
5. Witwatersrand Basin, South Africa - The Witwatersrand Basin is one of the most heavily mined areas in the world and has been the site of gold mining activities for over a century. However, these activities have led to severe environmental degradation and pollution, including soil and water pollution, radioactive waste, and air pollution. The following link provides more information on the environmental impacts of gold mining in the Witwatersrand Basin: Link: https://www.researchgate.net/publication/350768869_Environmental_Challenges_of_Mining_in_Southern_Africa_A_Review
6. Blyvooruitzicht, South Africa - The Blyvooruitzicht gold mine was one of the largest gold mines in South Africa but has been abandoned since 2013. The mine has left behind a legacy of environmental pollution and degradation, including acid mine drainage, heavy metal pollution, and radioactive waste. The following link provides more information on the environmental impacts of the abandoned Blyvooruitzicht gold mine: Link: https://www.iol.co.za/news/south-africa/gauteng/mine-waste-a-ticking-time-bomb-according-to-sa-s-new-environmental-risk-report-19024963
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