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Preface

Salt-affected soils such as saline or sodic soils are distributed in all continents at various levels of problem intensity.
They are soils with high amounts of soluble salts and/or sodium ions. An updated information of their distribution
and drivers is a first step towards their sustainable management. This book provides technical guidelines and
approach for developing a harmonized multiscale soil information of salt-affected soils. The book is organized into
three sections covering seven chapters. The sections are sequentially arranged but independently designed to
benefit focused readership who may want to go straight to any section. Section 1 gives the background information.
It has three chapters covering existing literature on the characteristics and mapping methods for salt problems in
the soail. It is intended to illustrate the basic concepts, linkage of the characteristics of salt-affected soils with input
data requirements for their mapping, existing classification methods, and global distribution of these soils. Section
2 covers the methodological procedures for developing multiscale spatial information of salt-affected soils. It has
two chapters describing requirements, input data preparation, and the procedural steps for developing spatial
information of salt-affected soils. It outlines how data from different sources and characteristics are harmonized
and integrated to produce information of salt-affected soils. Section 3 covers information sharing and resources
mobilization when developing information on salt-affected soils. It gives the guidelines for preparing spatial maps
and steps for value-addition to benefit end-users of the information. It also contains a generic training program for
building technical capacity for mapping salt-affected soils. This program also serves as one of the steps for
harmonizing product development in multiscale mapping activities.
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Executive Summary

Background

Salt-affected soils are soils with high amounts of soluble salts and/or sodium ions. The first global
distribution of these soils was first estimated in the late 1970s at about 1 billion hectares. Since then,
there has been inconsistent updates of the global distribution. Recent literature at the global scale mostly
use data that was collected in the late 1970s and still portray global distribution of affected areas at about
1 billion hectares. Evidently, a new update is necessary to improve knowledge of the status and actual
distribution of salt-affected soils. Part of the reason for the inconsistent global update is due to unclear
coordination for periodic data collection and harmonized data collection protocols to support it. The
Global Soil Partnership (GSP) of the Food and Agriculture Organization (FAO) is leading global
mobilization to kickstart information update from the country to global level. The GPS’s bottom-up
approach is underpinned by the twin need to support countries to update their national information and
to contribute to the update of global information of salt-affected soils. One of the challenges with this
approach is the potential uncertainties due to differences in datasets and approaches by countries. The
focus of this book is to provide guidelines for harmonizing input data and approaches for mapping salt-
affected soils at all levels of information update.

Developing spatial information of salt-affected soils

Many methods exist in the literature for mapping salt-affected soils. They include methods based on soil-
type maps integrated with expert opinions, remote sensing applications and soil indicator-based method.
The requirements, limitations and example applications of these methods have been highlighted in this
book. Prominence has been given to the indicator-based approach for mapping salt-affected soils
because 1) the method is amenable to country-level harmonization of procedures, 2) it develops
information of both salt-affected soils and soil properties related to salt problems, 3) the method is able
to quantify mapping accuracy and uncertainty, 4) quantifies horizontal and vertical information. The
description of its methodological steps has been illustrated using case-study test data from Northern
Sudan and minimum requirement for input data, computer, and software. The intention is to present the
steps as clearly and repeatable as possible to enable implementation with own datasets.

Resource mobilization

Developing information and updating the status of salt-affected soils is resource-intensive and should be
properly planned. This book has dedicated the last two chapters for resources mobilization to build
national information on salt-affected soils. It outlines key areas of focus for resource mobilization and
steps for building technical resources to develop a harmonized database for assessing salt-affected soils.
It also discusses steps for enriching spatial maps through value addition to improve their information
resource.

Xiii






SECTION ONE - Background information

SECTION ONE - BACKGROUND INFORMATION

This section gives the background information related to the global mobilization to provide mapping of
salt-affected soils. It also covers a brief literature review on the characteristics, distribution, indicators and
drivers, and mapping and classification methods for these soils. The section is intended to illustrate the
relationship between the characteristics of these soils and input data requirement for their mapping and
classification.
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Appendices

Appendix A: Example image download from USGS

This section outlines the procedure for downloading remote sensing images such as Landsat OLI, Sentinel,
and MODIS images and elevation (DEM) from the site https://earthexplorer.usgs.gov/. It is important to
note that the steps outlined here are different for data download from other online repositories and that
the illustration given here is purely for demonstration purposes.

1.

2.

Step 1: Launch the website by either pasting the link in a web browser or simultaneously press Ctrl
(on the keyboard) and click to the link.

Step 2: Navigate to the area of interest (e.g. country boundary) by pressing and holding left-click of
the mouse and moving the “hand pan” to the area (country) of interest. It may be necessary to zoom
in or out (by using + or — navigation signs at the top-right part of the screen) for locating the
area/country of interest. The download site has four buttons around the top-left corner: Search
Criteria, Data sets, Additional Criteria, and Results. Search Criteria allows input spatial parameters for
data search. This is done either by manually digitizing the corners of a polygon bounding the study
area or uploading the file (shapefile or kml/kmz) (Figure Al).

# 1

EE EarthExplorer - Home X o+ =

1. Enter Search Criteria

[ERS KmLishapefile Upioad

C @ earthexplorerusgs.gov

[ seiet i |

Circle | Predefined Area I
1. Lat: 23° 13' 16" N, Lon: 021° 00° 01" E /R
i2 Lat: 23° 15' 24" N, Lon: 038" 11" 17" E /R [
.3 Lat: 08° 31' 54" N, Lon: 039" 25" 12"E e
i4 Lat: 08° 28' 41" N, Lon: 020" 55" 44" E /R [ |

o e e |
Result Options. S
Search from: mm/dd/yyyy t0: mmidd/yyyy

Figure Al: Earth-Explorer interface for data download
3. Step 3 (Dataset selection): Activate the Data Sets button to launch the window for viewing available

4.

datasets. This window lists available images by category such as Digital Elevation, Aerial Imagery,
Sentinel, etc. (Figure A2). Each category has expandable (+) sign at the beginning of the list, which
reveal available dataset in the group when expanded. Choosing the white square boxes next to the
data selects data of interest. Furthermore, a click to the symbol opens a new window with metadata
details about the selected dataset. Expansive areas may use elevation data (GMTED2010) and images
(MOD9AL V6) while Landsat OLI/Sentinel and SRTM DEM (30/90 m) may be ideal for less- expansive
smaller areas. It is important to select each data category at a time for easy tracking and data
download.

Step 4 (selection Results view): Choosing the results button opens a new window in the interactive
map-view. Here, the data is chronologically listed. Choosing the footprint icon ) displays the image
in the interactive map-view. Thereafter, a window for confirming the selection pups-up and thedata
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