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Land Cover as a fundamental spatial information for sustainable resilient agriculture in the Gambia
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COURSE DESCRIPTION

This study material will guide you from zero all the way to generating your own land cover map of

Gambia for year 2023 using Sepal and GEE, including collecting training data and interpreting them in

Collect Earth Online and finally performing an accuracy analysis to evaluate the quality of your map.

STUDY MATERIAL

The study material has been selected from the online facilitated course "Forest and land monitoring for

climate action – SEPAL" available on the FAO e-learning Academy at this link. Register and Login if you

want to access the full course. This content has been enhanced with specific documentation,

meticulously crafted to support the development of the 2023 Land Cover (LC) map for Gambia.

For each study module, you will find a link to a brief instructional video along with its corresponding

notes. These notes are conveniently located in the NOTES folder for easy access and reference.

EXERCISES

We highly recommend that you engage with the following modules and complete the exercises prior to

attending the in-person training sessions. Active participation and hands-on learning are the most

effective methods for absorbing new information.

There are five exercises designed to reinforce the concepts taught in each module. These exercises will

guide you through the process of creating your own Land Cover (LC) map of Gambia for the year 2023.

It's important to note that most of these exercises build upon each other, requiring one or more input

files generated as outputs from the preceding exercise. For your convenience, each exercise's required

inputs are readily available in their respective input folders, labeled accordingly (e.g., 'Ex2_input').

MODULE PRIORITY

The material has been designed to be user-friendly and follows a step-by-step approach, ensuring that

you can cover the entire training curriculum before the in-person sessions.

However, if you find it challenging to study all the modules, please prioritize your learning using the

following hierarchy:

Modules in RED are REQUIRED.

Modules in GREEN are RECOMMENDED.

MODULES in MAGENTA are OPTIONAL.

https://elearning.fao.org/course/view.php?id=965
https://drive.google.com/drive/folders/1WRO9UoKHddXq1hq3bpF7iiAUZqnuACnr?usp=sharing


Selected Modules:

M1: Introduction to SEPAL.

Small introductory video available here

Watch video from 00:00 to 11:40→ Corresponding NOTES_1 from page1 to page20

M2: Setting up SEPAL.

Watch video from 11:40 to 18:40→ Corresponding NOTES_1 from page21 to page30

Small introductory video on Setting up Google Earth Engine available here

M3: SEPAL’s basics and interface

Watch video from 18:40 to 24:00→ Corresponding NOTES_1 from page31 to page40

M4: Create a mosaic using SEPAL.

Watch video from 24:10 to 31:40→ Corresponding NOTES_1 from page41 to page49

Exercise 1: Prepare a Cloud-free Optical Mosaic of Gambia for 2023 Wet Season using Landsat 8/9.

M5: Classification with SEPAL

Watch video from 33:10 to 42:05→ Corresponding NOTES_1 from page60 to page69

Exercise 2: Create a Land Cover Map of Gambia for the year 2023.

Ex2_input: CSV file of the legend ready to use in SEPAL

M6: Area Estimation with SEPAL: Sample Design

Watch video from 22:51 to 41:26→ Corresponding NOTES_2 from page26 to page31

Exercise 3: Generate Land Cover Points to Calibrate the Machine Learning Model using a Stratified

Random Design.

Ex3_input: TIFF file of the Land Cover Map that was created in Exercise 2.

M7: Area Estimation with SEPAL: Response Design

Watch video from 41:26 to 48:57→ Corresponding NOTES_2 from page32 to page34

Exercise 4: Visual Interpretation in CEO of the Points generated in SEPAL with Stratified Random Design.

Ex4_inut: CSV file with 4184 plots/points generated in the Stratified Random Design during Exercise 3,

ready to use in CEO.

M8: Area Estimation with SEPAL: Analysis

Watch video from 48:57 to 52:50→ Corresponding NOTES_2 from page35 to page36

Exercise 5: Accuracy Analysis of the Land cover map of Gambia for year 2023 generated in Exercise 2

using the training points generated in Exercise 3 and visually interpreted in Exercise 4.

Ex5_input:

1- ceo-RandomChanges.csv: CSV file with 4184 plots/points generated in the Stratified Random

Design during Exercise 3, and Visually interpreted in Exercise 4.

2- area_lc_gambia_2023.csv: CSV file with area distribution for LC class that you produced in

Exercise 3.

https://www.youtube.com/watch?v=niOUVE8N7wo
https://www.youtube.com/watch?v=VDbm36pfNuw
https://drive.google.com/file/d/1apnxmAuPwND7mPuRyrDm7mG-4Tz6-6sA/view?usp=drive_link
https://www.youtube.com/watch?v=VDbm36pfNuw&t=700s
https://drive.google.com/file/d/1apnxmAuPwND7mPuRyrDm7mG-4Tz6-6sA/view?usp=drive_link
https://www.youtube.com/watch?v=S0AzoP40cDI&t=10s
https://www.youtube.com/watch?v=VDbm36pfNuw&t=18m40s
https://drive.google.com/file/d/1apnxmAuPwND7mPuRyrDm7mG-4Tz6-6sA/view?usp=drive_link
https://www.youtube.com/watch?v=VDbm36pfNuw&t=24m10s
https://drive.google.com/file/d/1apnxmAuPwND7mPuRyrDm7mG-4Tz6-6sA/view?usp=drive_link
https://docs.google.com/document/d/1vSViDHqkOKNrxIO99pEmGvugv7AWrv6x/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://www.youtube.com/watch?v=VDbm36pfNuw&t=33m10s
https://drive.google.com/file/d/1apnxmAuPwND7mPuRyrDm7mG-4Tz6-6sA/view?usp=drive_link
https://docs.google.com/document/d/1U355J_jw_Q0oQLYtpqU1cISutLRqtQln/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/drive/folders/1s8VRlLYTzK_EwbawmH8NHMXFtxNzaF81?usp=sharing
https://www.youtube.com/watch?v=JvfwLjw4bTY&t=22m51s
https://drive.google.com/file/d/1_vLO5FeDpAyLgrMvedV_wrM6dKRSlHFE/view?usp=drive_link
https://docs.google.com/document/d/14WBz5NaftTMAWBMGJvrLRfTiTR-WHCZ_/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/drive/folders/1WuLA7xRSylqfg2EP58x0QFtTmd050p64?usp=sharing
https://www.youtube.com/watch?v=JvfwLjw4bTY&t=41m26s
https://drive.google.com/file/d/1_vLO5FeDpAyLgrMvedV_wrM6dKRSlHFE/view?usp=drive_link
https://docs.google.com/document/d/1dVYbgfx9RaysIhAB8TWLzYYyDQR-OKnN/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/drive/folders/1BZh_oNC-9P7R4G4TWO1poq3whOsv9B3z?usp=sharing
https://www.youtube.com/watch?v=JvfwLjw4bTY&t=48m57s
https://drive.google.com/file/d/1_vLO5FeDpAyLgrMvedV_wrM6dKRSlHFE/view?usp=drive_link
https://docs.google.com/document/d/1TA8V-h5nquhlxDegkvsEd-sJV4RJY8MI/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/drive/folders/10bKEqprvCZlns4ZFjmJW02EHdRztbWrm?usp=sharing
https://drive.google.com/file/d/1RuxE2BT36vQ79mO-f5YM6LJyj69gcbQR/view?usp=sharing
https://drive.google.com/file/d/1SivA-K7pRSmTnhO_QYZPKZcRM0y5_D2G/view?usp=sharing


3- Confusion_Matrix.xlsx: CSV file of the Confusion Matrix that we will generate and discuss in

Exercise 5.

Additional Study Material:

Within the "NOTES" folder, you will also find the following resources:

LC_legend.ppt: This presentation illustrates the method we used to select the Land Cover (LC) classes for

Gambia, based on the Western Africa Reference System. To properly visualize it, please ensure to

download it first.

LC_Mapping Process.ppt: This presentation details the comprehensive process we employed to create

the LC map of Gambia for the year 2023 using Google Earth Engine (GEE). To properly visualize it, please

ensure to download it first. Or you can visualize the PDF version without animations.

lc_gambia_2023_OnePager: This is a concise One Pager containing key information about the LC

mapping process for Gambia for the year 2023.

Machine Learning Models: A visual document which provides a straightforward comparison of the pros

and cons of different machine learning models. If you want to learn more about Random forest model

we suggest you watch the following videos:

● StatQuest: Random Forests Part 1 - Building, Using and Evaluating

● StatQuest: Random Forests Part 2: Missing data and clustering

lc_gambia_2023_Process: A brochure that describes the primary steps involved in the Land Cover

Mapping process. You can also watch the video published on FAO youtube channel describing the LC

mapping of The Gambia for the year 2023.

https://docs.google.com/spreadsheets/d/1dYo3gISFDG6FjXL7xDsUAHZcqdWmLiTL/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/drive/folders/1WRO9UoKHddXq1hq3bpF7iiAUZqnuACnr?usp=sharing
https://docs.google.com/presentation/d/1bTFxyty5-NTEGJnX0arD-Heo9z-hbpJG/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://docs.google.com/presentation/d/1wg1H-d9m74Ke0gGcsD3K6wI2BA-AdwT7/edit?usp=sharing&ouid=107891010688092993527&rtpof=true&sd=true
https://drive.google.com/file/d/1fGzUzhpbpyBezPntTkT-4zymgogSZ1cY/view?usp=sharing
https://drive.google.com/file/d/1N-0mcWQ7evXsvbySRDBoJiJlTS4SkF8i/view?usp=sharing
https://drive.google.com/file/d/1LfE5WyLk3ta_l74fi6ZRBKnEvpiSkSoT/view?usp=sharing
https://www.youtube.com/watch?v=J4Wdy0Wc_xQ
https://www.youtube.com/watch?v=sQ870aTKqiM
https://drive.google.com/file/d/1aRzw9kHaWxDrls4qaWriztCYSPZ6aDAt/view?usp=sharing
https://www.youtube.com/watch?v=5cydX2MixNs

