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1. Introduction  

The Soils4Africa project aims to develop a soil information system (SIS) that serves information on 

the prevalence and spatial distribution of soil quality indicators and constraints relevant to the  

sustainable intensification of agriculture in Africa. This  information can serve as a  baseline for 

monitoring changes in soil conditions across the continentôs agricultural land in the future.  

Soil samples were collected from approximately 15 ,000 locations  across a wide range of African 

countries, at two soil depths. U niform procedures were applied during both fieldwork  and 

lab oratory  analysis to ensure consistency of the resulting soil dataset.  

To support the use and  hosting of the SIS , a set of manuals w as developed as part of project 

deliverable D6.4.  Two of these are included in this document:  

¶ Part A :  SIS User Manual  

¶ Part B :  SIS Installation Manual  

Both manuals will also be made available through  the SIS  platform . 

In addition to t hese , three complementary online resources can be accessed via the embedded 

hyperlinks embe dded listed below:  

¶ Digita l Soil Mapping Tutorial  

¶ Spectral Modelling Notebook  

¶ Documentation of the Soils4Africa data model  

The Digital Soil Mapping  Tutorial  provides a hands -on, reproducible digital soil mapping workflow 

implemented in the statistical software R that shows how to produce digital soil maps from the 

Soils4Africa soil data together with a set of covariate layers . 

The Spectral Modelling Jupyter notebook offers guidance on modelling and predicting of soil 

properties from spectral measurements  using Soils4Africa data . It covers:  

i)  visualiz ation of  spectral data,  

ii)  preprocessing techniques,  

iii)  training machine learning models for soil property prediction, and  

iv)  interpretability  of mode l results.  

The notebook introduces key concepts at three levels  -  beginner, intermediate and expert  -  making 

it available to a wide range of users.  Instructions on how to run the notebook can be found here . 

The Soils4Africa Data Model Documentation  describes the data model that was developed for the 

Soils4Africa project and used to implement a relational database to store the field and analytical 

data collected during the project. The data model is rooted in the international standard for digital 

exchange of soil data (ISO 28258) tha t was further specialized to fit the requirements for storing 

soil data in the Soils4Africa database.  

 

 

  

https://africasis.isric.org/documents.html
https://docs.isric.org/soils4africa/dsm_tutorial/index.html
https://github.com/soil-data-of-africa/spectral/blob/main/demonstration.ipynb
https://africasis.isric.org/res/files/Soils4Africa_Data_Model_2024-06-03.pdf
https://github.com/soil-data-of-africa/spectral
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1. Introduction  

The Soils4Africa project aims to develop a soil information system (SIS) that 

serves information on the prevalence and spatial distribution of soil quality 

indicators and constraints relevant to the sustainable intensification of agriculture 

in Africa. This information can serve as a baseline for monitoring changes in soil 

conditions across the continentôs agricultural land in the future. 

Soil samples were collected from approximately 15,000 locations across a wide 

range of African countries, at two soil depths. Uniform procedures were applied 

during both fieldwork and laboratory analysis to ensure consistency of the 

resulting soil dataset.  

A SIS was developed to store and disseminate the field observations collected at 

the sampling locations and the results of the laboratory analyses conducted using 

mid - infrared (MIR) spectroscopy and wet chemistry. In addition to these core 

datasets, severa l other data products were created and collected that are also 

distributed through the SIS.  

To support its adoption beyond the lifetime of the project, the SIS was designed 

with branding that is distinct from the Soils4Africa project. It is currently branded 

as "Soil Data of Africa" at the time of the writing of this manual.  

The SIS is designed in a modular way, comprising various components that allow 

users to discover, explore and download soil dataðall  built using open source 

software solutions. These components are integrated into a central SIS 

homepage, which also provides access to a range of resources produced by the 

Soils4Africa project, including reports, manuals, protocols, and instructional 

videos.  

This Soil Information System user manual  provides a comprehensive explanation 

of the setup and functionality of the SIS. It offers a detailed overview of the 

systemôs various components and illustrates their functionality and practical use. 

Chapter 2 introduces the design and structure of the SIS homepage. Chapters 3, 

4 and 5 focus on the three main data -sharing components that allow users to 

discover, explore and download the data hosted within the SIS.  
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2. Soil Information System homepage  

The homepage of the óSoil Data of Africaô platform offers a comprehensive overview 

and access to various resources and tools related to soil data and information 

across the African continent. The óSoil Data of Africaô platform is accessible at this 

URL: https://africasis.isric.org , where it is hosted until it is migrated to the final 

hosting institute in Africa.  

 

The components of the soil information system are:  

1.  Map Viewer  

2.  Dashboard  

3.  Data Catalogue  

4.  Docs & Media  

5.  Tech Corner  

6.  About  

 

The next sections describe the various components of the soil information system 

that are accessible through the systemôs homepage. 

https://africasis.isric.org/
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Map Viewer  

The Map Viewer  provides an overview of the locations sampled during the 

Soils4Africa project. Users can zoom in on individual sampling sites and click on a 

sampling point to view some of the collected field data, including photos taken 

during the sampling. Clicking the óExplore  map dataô button  opens the full  map 

viewer  (Chapter 3)  that allow exploration and interaction with the Soils4Africa 

data and many more geospatial data layers.  

The óDownload dataô button gives access to data dashboard from where the 

Soils4Africa data can be downloaded in different file formats . 

 

 

 

Dashboard  

The Dashboard  provides access to georeferenced soil point data collected by the 

Soils4Africa project across agricultural land in Africa. Users can download the 

point dataset and explore various statistical summaries of the datasets.  

The Dashboard has placeholders for graphical summaries of the data contained in 

the database of the SIS (1, 2, 3).  These placeholders are interactive and provide 

more information by hovering the mouse pointer on top of these.  

A click on  Open dashboard (4) , takes you to the SOILS4AFRICA data 

dashboard.  
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Data Catalogue  

The Data Catalogue  allows users to search through the systemôs geospatial data 

catalogue to find soil and other spatial datasets relevant for environmental and 

agricultural development in Africa.  

One can enter the homepage catalogue service here or directly the catalogue via 

a search query.  
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Documents and Media  

The Documents and Media  section h osts documents, procedures and 

videos  developed by the Soils4Africa project.  

 

 

 

Documents:  

¶ This section includes  technical manuals and Soils4Africa project reports . 

¶ The button  labelled óOpen Documentsô opens a subpage that allows 

users to access or download these materials.  

¶ The subpage features a list of documents presented as expandable boxes. 

Clicking the ó+ô icon expands a box to reveal a brief abstract, the citation, 

and one or more download buttons for the document.  
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Procedures:  

¶ This section includes guides and standard operating procedures (SOPs) 

developed for the collection and analysis of soil samples as part of the 

Soils4Africa project , as well as several other manuals produced for 

continental - level soil assessment . 

¶ The button  labelled óView Proceduresô opens a subpage enables users 

to explore  and download  the procedural guides.  

¶ The subpage features a list of documents presented as expandable boxes. 

Clicking the ó+ô icon expands a box to reveal a brief abstract, the citation, 

and one or more download buttons for the document.  
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Videos:  

¶ Provides video guides created by the Soils4Africa project. These guides 

cover topics such as:  

o Soil sampling techniques.  

o Field observation procedures.  

o Sample preparation and shipment processes.  

o The use of the óSurvey Data Management Toolô. 

¶ The videos are multilingual and available in English, Arabic, and French.  
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Tech Corner  

The Tech Corner  offers scripts for selecting sample locations based on a 

statistical sampling design, developing soil maps, and calibrating spectral 

models, available from the toolkit section.  

 

 

A click  on the Open the toolkit  takes the user to the Tech Corner.  

 

Important Note : The development of the Tech Corner  section was still being 

finalized at the time of writing this manual. As such, the final version of Tech 

Corner  may differ from what is presented here.  

 

About  

The óAboutô page provides an overview of the purpose, vision, and support  

structure of the Soils4Africa project. The content is organized into three 

subsections: Open Data, Vision, and Support.  
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Partners  

Lists the óPartnersô who collaborated to develop this soil information system 

under the Soils4Africa project.  

 

 

Disclaimer and Data Licence  

The SIS homepage is concluded with a disclaimer and a link to the Soils4Africa 

data sharing licence . 
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3. WebGIS  

The WebGIS  service is an innovative platform designed to enhance how you 

interact with geographic data. It offers a user - friendly interface that enables 

visualization, analysis, and sharing of geographic information more efficiently. This 

platform stands out by allo wing users to upload their datasets or utilize our 

extensive catalogue of geographic data, ranging from soil properties to ecological 

datasets. With features such as dynamic 3D visualizations, customizable map 

settings, and robust sharing options, includin g downloadable maps and URL links 

for collaboration, the WebGIS service is an indispensable tool. It supports a wide 

range of applications, enhancing project planning, research, and presentation 

capabilities, ultimately fostering a better understanding and  management of 

spatial phenomena. The soil information system developed for the Soils4Africa 

project uses a TerriaJS implementation as WebGIS. The manual below provides an 

overview of the functionality, a full manual of the TerriaJS library is available at  

https://userguide.terria.io . 

This chapter provides several examples of how to find, select, and add data 

layers to the WebGIS. Additional examples can be found in the Annex.  

Accessing the óSoil Data of Africaô WebGIS platform 

1.  To access the Soil Data of Africa webGIS platform enter the URL 

"https://africasis.isric.org/map/"  

 

 

 

 

  

https://userguide.terria.io/
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WebGIS Interface  

The WebGIS  presents a user - friendly interface focused on enhancing user 

interaction with geographical and soil data specific to Africa.  

1.  The Browser Tab and URL  shows the URL of the WebGIS site  

2.  Navigation and Search Bar  on the left with options to search for 

locations, explore map data, and upload data. The sidebar also contains 

Helpful hints and notices regarding the data and functionality of the site.  

3.  About   

4.  Main Map Window  is a displays window which displays information.  

5.  Map Settings and Help  options. Here you can select 2D or 3D map view 

and the base map.  

6.  Story  feature to create and share interactive stories from the maps.  

7.  Share / Print  to share a URL that gives access to the map, download the 

map as PNG or print the map.  

8.  Zoom settings  (zoom in, reset zoom, zoom out), Location,  Compare , 

Line measure  features.  

9.  Bottom Bar  displays map coordinates (Latitude and Longitude), elevation, 

and a scale bar indicating distance.  
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Navigating the Workbench  

1.  Hide Workbench (<)  located at the top right corner allows users to close 

the navigation and search bar.  

2.  Search Bar  enables users to search for specific locations within the map 

interface.  

3.  Explore Map Data  enables the user to view different types of data 

layered in the map.  

4.  Upload  allows users to upload their own data layers to the map.  

5.  The information and helpful hints section provides information about how 

to use the application effectively. It shows where data legends and 

settings appear  when added to the map window. How to get started  

and what you can do  using the platform and Take the tour  button, 

when clicked shows a guide through the functions on the platform.  
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Accessing Map Datasets  

1.  Use the Explore Map Data  button to explore data specific to Africa.  

2.  Click on the Explore map data  to expand and show the various datasets 

in the WebGIS.  

3.  The data catalogue is displayed in the main map window displaying the 

datasets to explore.  

 
 
 

The Explore map data  button when clicked lists various datasets  and other 

functions , such as:  

1.  Boundaries  

2.  Agro -ecology  

3.  Soil Data  

4.  Land Cover  

5.  Terrestrial Ecosystems  

6.  Catalogue  

7.  My Data  

8.  Add Multiple Datasets  

9.  Go to the map  
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On the next pages we provide three examples of adding layers to the WebGIS. 

Examples of the layers can be found in the annex.  

 

Display Soils4Africa field survey datapoints  

1.  In the data catalogue window displaying in the main map window, click on 

Soil Data  to display the various soil datasets.  

2.  Click on Soils4Africa field survey  to expand to display ñSoils4Africa 

field surveyò in the data catalogue.  

3.  Click on the +  symbol to load the Soils4Africa field survey  into the map 

window.  

4.  The Go to the map  when clicked also displays the Soils4Africa field 

survey  into the map window.  
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5.  Zoom out and Click on a Data Point   to display information 

available for a particular data point.  

6.  A display pops up showing the information available to a particular 

selected data point (e.g. the coordinate, land use, cultivated crop).  
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Display agricultural lands of Africa (version 2)  

1.  In the data catalogue window displaying in the main map window, click on 

Agro - ecology  to display the various datasets under this sub -domain.  

 

2.  Click on Agricultural Land of Africa  to expand to display;  

¶ ñAgricultural Land of Africa (version 2)ò and, 

¶ ñAgricultural Land Classes of Africa (version 2), 

¶ Click on the -  symbol to load the Agricultural Land of Africa 

(version 2)  into the map window.  

3.  The left panel of the map window shows the Active Dataset  that is 

currently active in the map window. In this case, "Agricultural Land of 

Africa (version 2)".  
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Display agricultural lands classes of Africa (version 2)  

1.  In the data catalogue window displaying in the main map window, click on 

Agro - ecology to display the various datasets under this sub -domain.  

 

¶ Click on Agricultural Land of Africa  to expand to display;  

o ñAgricultural Land of Africa (version 2)ò and, 

o ñAgricultural Land Classes of Africa (version 2),  

2.  Click on the -  symbol to load the Agricultural Land of Africa (version 

2)  into the map window.  

3.  The left panel of the map window shows the Active Datasets  that are 

currently active on the map.  

a.  Users can adjust the opacity  of the dataset display on the map and 

select different types of land classifications to visualize, such as true 

cropland, smallholder farmland, rainfed agriculture, natural 

grassland, etc.  

b.  The map is colour -coded according to the different types of 

agricultural land use. Each colour corresponds to a different type of 

land use as listed in the Active Dataset Options Panel , illustrating 

a diverse range of agricultural practices across the continent.  
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Additional Workbench and About Data functions  

1.  Click on the Ideal Zoom button to automatically adjust and centre the 

map window with focus on the African continent.  

2.  Click on the About Data  to display Metadata on the data.   

3.  Click on the three vertical dots  to display more actions to perform on the 

data.   

¶ Click on the Remove from the map  to remove data already 

displaying in the map window.   

¶ Click on the Share your catalogue with other  to share your 

catalogue.   

¶ Display the link to the Metadata of the selected data.   



Soils4Africa D6.4  |  SIS Manual s 

28  
This project has received funding from the  

EU Horizon 2020 Research and Innovation Programme  

under Grant Agreement  862900 . 

 

 

Additional Workbench function cont.  

1.  Click on the three vertical dots  to display more actions to perform on the 

data.  

2.  The right side shows the expanded view of the three vertical dots  icon 

revealing two additional options:  

¶ "Compare"  button may allow the user to compare this dataset with 

another dataset for analytical purposes.  

¶ "Remove"  button allows for the removal of the dataset from the 

current map view.  
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The "Compare"  button allows a ñSplit-Screen Controlò that enables toggling 

between a split view and a single view of the map, aiding in comparative analysis 

of different data layers.  

3.  The  "Left and Right"  button allows the display of datasets on either side 

of the Map window.  

4.  The Drag Left or Right Adjustment  button allows to adjust views to 

either side of the map window for image comparison.  

5.  The End Side -by -Side comparison button allows users to close the 

comparison view.  
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Map Settings Panel  

1.  The Map Settings  panel displays different selection modes;  

¶ "Map View", "Base Map" and "Timeline" selection options.  

¶ The Map view selection option displays different viewing modes for 

the map which are available in:  

o "3D Terrain" and "3D Smooth" options, which allows the user to 

view the map in a three -dimensional format providing either a 

textured or smoothed representation of terrain.  

2.  "2D" option , highlighted, displays viewing the map in a two -dimensional, 

ñflat viewò. 
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4. Data catalogue  

The catalogue is accessible via this URL https://africasis.isric.org/cat/ .  It  has 

three components (i) Catalogue homepage, (ii) Content List, and (iii) 

Metadata Records.  

The catalogue home page  displays key features:  

1.  Home/Catalogue Button: Provides easy navigation to the home page.  

2.  Discover Catalogue Button: Allows users to explore the data catalogue.  

3.  Search in the Catalogue: Allows users to search for specific topics within 

the catalogue.  

4.  Recent Changes section: Provides a display of recently or added datasets.  

 

  

https://africasis.isric.org/cat/
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The content list   

This section displays a searchable and sortable catalogue of available datasets.  

 

 

Metadata records  

This section provides detailed metadata about a specific dataset selected from 

the content list. Example shown below :  
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5. Data dashboard  

The Soils4Africa dashboard provides an overview of soil data collected in the 

framework of the EU Horizon 2020 Soils4Africa project as well as links to 

download the data.   

Note that the design of the dashboard and display of data summaries and 

statistics is fully customizable and is likely to change and get richer over time as 

the continental data assets evolve.  

Currently, t he homepage of the dashboard has the following functionalities:  

1.  Filter panel  allowing users to refine the data displayed on the dashboard, 

using Country name and  Sample date.  

2.  Data tab to display the data based on Summary of the datasets.  

3.  Data tab to display the data based on the Field data  collected.  

4.  Data tab to display the data based on Physico - chemical data .  

5.  Data tab to display the data based on Spectral data .  

6.  Data tab to display Fieldwork Progress . 

7.  Displays the total number of sampled locations.  

8.  Display of data density from various countries or regions.  
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The Summary Tab  

1.  A click on the Summary  tab displays summaries of data based on the total 

plots and data received per country.  

2.  Highlights the summary of the total plots and data received from each 

country.  

3.  Highlights the total plots per country on the Africa map.  

 

 

1.  The Summary tab cont.  

2.  Highlights the reason to obstruction by depth.  

3.  Highlights the of crop type on the visited sampling locations.  

4.  Highlights the main land use of the sampling locations.  

5.  Indicate the ratio of any sign of erosion from the sampling locations.  
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The Field DataTab  

1.  A click on the Field Data  tab highlights field data that can be downloaded 

and explored.  

2.  The Download field data (all countries)  displays the various data 

properties and file formats that are available for download.  

3.  The Explore field data  displays a tabular presentation of the plot data from 

the various sampling locations.  
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1.  The Field data  tab cont.  

2.  The Plots and respective photos  section displays the field photos taken at 

each sampling location.  

 

The Physico - chemical data  

1.  A click on the Physico - chemical data  highlights physico -chemical data that 

can be downloaded and explored . 

2.  The Total plots and plots with physico -chemical data displays the 

tabular distribution of data from various countries in Africa.  Download of 

these data is expected by June 1, 2026.  
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The Spectral data  

1.  A click on the Spectral data  tab highlights spectral  data that can be 

downloaded and explored . 

2.  The Total plots and plots with spectral data displays the tabular 

distribution of data from various countries in Africa.  Download of these data 

is expected by June 1, 2026.  
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ANNEX  

Display administrative boundaries of countries  

1.  In the data catalogue window displaying in the main map window, Click on 

Boundaries  to expand to display ñAdmin Level 0ò in the Data Catalogue. 

2.  Click on the +  symbol to ADD the administrative boundaries into the map 

window.  

3.  The Share  button allows users to generate a URL for sharing the current 

map configuration.  

4.  Shows the number of active datasets  in the map window, and other 

actions  you can perform to the data, such as Remove All  or Collapse 

All  data.  

5.  Shows Opacity and Zoom Controls:  The IDEAL ZOOM  for Adjusting 

zoom settings and OPACITY Slider  for Adjusting the transparency of data 

overlaps on the map.  
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Display Agro - ecological zones of Africa  

1.  Click on Agro - ecology  to expand and display ñAgro-ecological Zones of 

Africaò. 

2.  Click on the -  symbol to load the Agro - ecological Zones of Africa  into 

the main map window.  

3.  The left panel of the map window shows the Active Datasets  that are 

currently active on the map.  

a.  This panel is adjacent to the sidebar and displays the selected 

dataset "A gro - ecological Zones of Africa ". It includes an "Ideal 

Zoom"  button for optimal map viewing and an "About Data"  

button for detailed information about the dataset.  

b.  The opacity slider  allows users to adjust the transparency of the 

dataset overlay on the map.  

c.  Below these controls, a list of different ecological zones is 

presented, each labeled with specific climatic characteristics such as 

"Subtropics warm/arid," "Tropics warm/humid," etc., indicating the 

diversity of ecological zones within Africa.  
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Display Farming systems of Africa  

1.  Click on the Agro - ecology  to display the list of datasets under this 

category.  

¶ Click on Farming systems of Africa  to expand and display 

ñFarming systems of Africaò. 

2.  Click on the -  symbol to load the Farming systems of Africa  into the 

main map window.  

3.  The left panel of the map window shows the Active Datasets  that are 

currently active on the map.  

a.  This panel is adjacent to the sidebar and displays the selected 

dataset "A  Farming systems of Africa ". It includes an "Ideal 

Zoom"  button for optimal map viewing and an "About Data"  

button for detailed information about the dataset.  

b.  The opacity slider  allows users to adjust the transparency of the 

dataset overlay on the map.  

c.  Below these controls, there is a list of various farming systems 

categorized and numbered, such as "1. Maize mixed farming 

system", "2. Agropastoral millet/sorghum system", etc. Each system 

is represented by different colours or patterns on the map.  



Soils4Africa D6.4  |  SIS Manual s 

42  
This project has received funding from the  

EU Horizon 2020 Research and Innovation Programme  

under Grant Agreement  862900 . 

 

 

Display Copernicus Global Land Service data  

1.  Click on the Land Cover  to display the list of datasets under this 

category.  

¶ Click on Copernicus Global Land Service  to expand to display;  

o ñLand Cover 100m collection 3: epoch 2019: Africaò and, 

o ñLand Cover 100m collection 3: epoch 2018: Africaò. 

2.  Click on the -  symbol to load the Land Cover 100m collection 3: epoch 

2019: Africa  into the main map window.  

3.  The left panel of the map window shows the Active Datasets  that are 

currently active on the map.  

a.  This panel is adjacent to the sidebar and displays the selected 

dataset " A Land Cover 100m collection 3: epoch 2019: Africa" . 

It includes an "Ideal Zoom"  button for optimal map viewing and 

an "About Data"  button for detailed information about the dataset.  
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b.  The opacity slider  allows users to adjust the transparency of the 

dataset overlay on the map.  

c.  Below these controls, there's a detailed list of land cover types.  

 

 

Display Africa SoilGrids (soil - water) data  

1.  In the data catalogue window, click on Soil Data  to display the list of 

datasets under this category.  

2.  Click on Africa SoilGrids (soil - water)  to expand to display;  

¶ ñgyga datasetò 

3.  Click on the ǧ symbol to expand the gyga dataset ; the expanded view 

shows various subcategories or specific data types available under the 

"Africa SoilGrids (soil -water)" category. Each item represents a different 

aspect of soil -water data, such as:  

¶ Root zone plant available water holding capacity aggregated at top 

30 cm  

¶ Root zone coarse fragments content aggregated at top 30 cm  
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¶ Root zone moisture content at wilting point aggregated at top 30 cm  

 

4.  Click the button (+) to add the ñAfrica SoilGrids ï Root zone plant 

available water holding capacity aggregated at 30 cmò layers data 

into the main map window  
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Display Africa SoilGrids  (nutrients) data  

1.  In the data catalogue window, click on Soil Data  to display the list of 

datasets under this category.  

2.  Click on Africa SoilGrids (nutrients)  to expand to display;  

¶ ñaf250m_nutrient datasetò 

¶ Click on the ǧ symbol to expand the af250m_nutrient dataset . 

¶ The expanded view shows various subcategories or specific data 

types available. under the "Africa SoilGrids (nutrients)" category. 

Each item represents a different aspect of nutrient data at a 

resolution of 250 meters.  

¶ Click the button (+) to add these specific data layers to the main 

map window.  
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