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Global Capacity Development in Soil Spectroscopy 
 

A Concept Note of the Global Soil Partnership 
 

Prepared by the Steering Committee on Soil Spectroscopy  
in the framework of the Global Soil Laboratory Network (GLOSOLAN) 

 
 
 
Background 
 
Many studies have demonstrated the potential of soil diffuse reflectance spectroscopy as a rapid and 
low-cost method for soil characterization (Janik et al., 1998; McBratney et al. 2006; Shepherd et al., 
2007; Nocita et al. 2015). Numerous soil properties can be calibrated to near- and mid-infrared spectra 
owing to the fact that soil spectra respond to soils mineral and organic composition (Soriano-Disla et 
al. 2014; Wijewardane et al. 2018). Spectral technology is enabling soil analysis at scales that can 
support local to global digital soil mapping and precision agriculture, reduce the cost of soil testing 
services for farmers, assist in data based policy development and soil monitoring for climate 
adaptation and mitigation. However, a major constraint for wider uptake of soil spectroscopy is the 
lack of capacity of conventional soil laboratories in spectral methods and the lack of spectral 
calibration libraries for different soil types and geographies. 
 
This proposal is to develop a capacity development initiative to support the effective application of 
soil spectroscopy under the Global Soil Partnership (GSP), implemented through the Global Soil 
Laboratory Network (GLOSOLAN). This includes development of guidelines, provision of advisory 
services on suitable instrumentation and standardization of sample preparation, spectral 
measurements, calibration, and estimation. The proposal is closely linked to the GLOSOLAN initiative 
“A Global Soil Spectral Calibration Library and Estimation Service”. 
 
This effort is strengthened by the already ongoing efforts by GSP and its Soil Data Facility, currently 
hosted by ISRIC, to build a Global Soil Information System (GLOSIS) for soil (reference) data. GLOSIS is 
a distributed global soil information system that uses a harmonised soil data model (already under 
development), facilitates standardisation of soil data using SOPs and harmonisation rules developed 
by GLOSOLAN. It consists of local, national or regional nodes that together build the database and are 
accessible through one entry point. It is currently being built and is expected to be operational soon. 
 
 
 
Objectives 
 
Under the framework of GLOSOLAN, this project aims to: 
 

1. Harmonize soil spectroscopy methods (including soil sample preparation, spectral 
measurement and quality assurance of data analysis); 
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2. Develop the capacity of countries and labs in the performance of lab-based soil spectroscopy 
measurements. 

 
Beneficiaries 
 
This proposal focuses on three main target groups:  

• Local, national, regional and global researchers and advisers on soil, water, landscape, land 
use and agricultural production related topics;  

• Decision makers on soil related topics such as agriculture, land use planning;  
• National and other soil laboratories.  

  
 
Expected results 
 
Output 1. Guidelines and standard operating procedures for soil spectroscopy 
 
Activity 1.1. Develop guidelines and standard operating procedures to help consistency and 
harmonization of soil spectral data globally 
 
The Steering Committee on Soil Spectroscopy of GLOSOLAN of the Global Soil Partnership will develop 
guidelines to help consistency and harmonization of soil spectral data globally. The committee has 
already produced a first draft outline of the guidelines that should serve countries with already 
established laboratories as well as countries that have to provide samples to third parties. The 
guidelines will be completed in a modular format and circulated within the GLOSOLAN Spectroscopy 
Working Group for review and input.  
 
The guidelines and standard operating procedures will cover an introduction to spectroscopy and its 
application in soils, instrumentation, sample preparation, sample presentation and reading, spectral 
quality assurance and control, calibration and estimation of soil properties, laboratory information 
and software systems, and application notes, for example the application of soil spectroscopy in digital 
soil mapping. 
 
The results of both (wet chemistry and spectroscopy) harmonization efforts are also being used in the 
(distributed) Global Soil Information System GLOSIS under the Global Soil Partnership. 
 
 
Output 2. Enhanced capacity of national soil laboratories on the use of soil spectroscopy analysis 
techniques 
 
Activity 2.1. Train and assist national soil laboratories with sampling schemes for new sampling using 
geo-spatial covariates, for selection of samples from existing soil archives where reference or spectral 
data is available, and for archiving of soil samples. 
 
Activity 2.2. Train laboratories on how to use spectral data and apply the spectral models in their soil 
samples. In this regard, tools for model applications will be developed by GLOSOLAN. 
 
Activity 2.3. Train and assist national soil laboratories on: (a) the implementation of standard 
operating procedures for soil preparation and storage, and for spectral measurement, (b) the use of 
laboratory equipment and its maintenance, (c) spectral data collection, storage and quality control, 
(d) spectroscopy software tools, and (e) interpretation of results. 
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Activity 2.4. Establish regional nodes to support countries in applying GLOSOLAN guidelines and 
standard operating procedures, developing or re-calibrating regional calibration models, including 
collation of meta-data on the samples and harmonisation with GLOSIS standards and data entry. 
 
Activity 2.5 Conduct regional training courses on GLOSOLAN guidelines and standard operating 
procedures for soil spectroscopy. 
 
These activities will also support the linked GLOSOLAN proposal to provide a freely available, global 
soil calibration library and estimation service, and the GSP’s GLOSIS initiative to develop a distributed 
global soil information system. 
 
Conclusion 
 
The proposed initiative on Global Capacity Development in Soil Spectroscopy will enhance the capacity 
of national soil laboratories through the provision of guidelines, standard operating procedures, 
advisory services, and organization of trainings, including delivery through regional nodes. The 
initiative will help the wider adoption and efficient application of soil spectroscopy, which will in turn 
help countries provide better soil information at lower cost to decision makers, planners, agricultural 
input providers, digital agriculture services and farmers. Better soil information will facilitate 
sustainable soil management, food security and nutrition, and climate adaptation and mitigation. 
Developing countries with limited laboratory resources stand to gain the most from this initiative. 
 
References 
 
Janik LJ, Merry RH, and Skjemstad JO. (1998). Can mid infrared diffuse reflectance analysis replace soil 

extractions? Australian Journal of Experimental Agriculture 38:681– 696. 
McBratney AB, Minasnsy B and Viscarra Rossel R (2006). Spectral soil analysis and inference  systems: 

A powerful combination for solving the soil data crisis. Geoderma 136: 272–278 
Nocita M et al. (2015). Soil spectroscopy: an alternative to wet chemistry for soil monitoring. Advances 

in Agronomy 132: 139 – 159.  
Shepherd KD and Walsh MG (2007), Infrared spectroscopy—enabling an evidence-based diagnostic 

surveillance approach to agricultural and environmental management in developing countries. 
Journal of Near Infrared Spectroscopy 15: 1-19. 

Soriano-Disla JM, Janik LJ, Viscarra Rossel RA, Macdonald LM, and McLaughlin MJ. (2014). The 
performance of visible, near-, and mid-infrared reflectance spectroscopy for prediction of soil 
physical, chemical, and biological properties. Applied Spectroscopy Reviews 49:139–186.  

Viscarra Rossel, RA et al. (2016). A global spectral library to characterize the world's soil. Earth-Science 
Reviews 155; 198-230.  

Wijewardane NK, Ge Y, Wills S, and Libohova Z. (2018). Predicting physical and chemical properties of 
US soils with a mid-infrared reflectance spectral library. Soil Science Society of America Journal. 
82:722–731. 

 
 
 


