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1. Introduction 
 
The third meeting of the Global Soil Laboratory Network (GLOSOLAN) was organized by the Global Soil 
Partnership (GSP) and held at FAO Headquarters in Rome, Italy on 28-30 October 2019. The meeting lasted 
three full days (see agenda in Annex I) and was attended by 68 participants (see list of participants in Annex 
II). Mr. Eduardo Mansur (CBL Director, FAO) and Ms. Nopmanee Suvannang (GLOSOLAN Chair) opened the 
meeting by thanking participants for their commitment to the network and by recalling the importance of 
their work at the national, regional and global level. In this regard, a note on the link between the work of 
GLOSOLAN and that of the Global Soil Partnership on the preparation of global soil maps like the Global Soil 
Salinity Map (GSS Map) and the Global Soil Organic Carbon Map (GSOC Map) was made.  
 
Ms. Suvannang reported on the activities implemented by GLOSOLAN in 2018-2019 noting that the work 
plan agreed at the 2nd GLOSOLAN meeting was fully implemented. While reporting, Ms. Suvannang 
anticipated some of the decision that the 3rd GLOSOLAN meeting should make: 
 

- At present, over 270 laboratories worldwide have joined GLOSOLAN. Because some National 
Reference Laboratories are taking little action to promote GLOSOLAN and transfer the acquired 
knowledge at the national level, the 3rd GLOSOLAN meeting should make a proposal to revise their 
appointment (see Section 2); 

- The GSP Secretariat started to send to each registered laboratory a certificate and a letter of 
participation to the GLOSOLAN programme; 

- The Regional Soil Laboratory Networks (RESOLANs) the Pacific (ASPAC), Africa (AFRILAB) and 
Europe and Eurasia (EUROSOLAN) have been established. Unfortunately, the scarce response of 
the NENA region to GLOSOLAN activities did not make possible to establish the RESOLAN for this 
region in 2019 (see Section 2); 

- The GLOSOLAN Technical Working Group was established. However, the 3rd GLOSOLAN meeting 
should revise the working procedure of the working group in order to involve only active members 
and limit spamming emails (see Section 3.1); 

- The report of the “First Global Soil Laboratory Network (GLOSOLAN) online survey for assessing soil 
laboratory capacities” was converted into a publication entitled “Global Soil Laboratory 
Assessment: 2018”. The 3rd GLOSOLAN meeting should decide whether it is worth to repeat this 
assessment on a regular basis. 

- The GSP Soil Data Policy was reviewed by GLOSOLAN and endorsed by the 7th GSP Plenary 
Assembly. The amendment to the GSP Soil Data Policy is available in Annex III; 

- The template for reporting and publishing GLOSOLAN SOPs was developed as well as its 
instructions of use; 

- The first draft of the harmonized GLOSOLAN SOPs for soil sample pre-treatment, inorganic carbon 
(CaCO3), organic carbon (OC) by Walkley & Black and total carbon (TC) by dry combustion (Dumas 
method) were prepared by their assigned leaders and the technical working group. The 3rd 
GLOSOLAN meeting should do the final review of these harmonized SOPs and ultimately approve 
them. Participants in the meeting should also make a decision on the SOPs to harmonize in 2019-
2020 keeping into consideration regional and global priorities. Still, the procedure by which 
GLOSOLAN SOPs are harmonized should be revised and made more efficient (see Section 4); 

- Experts to serve as GLOSOLAN trainers and advisors started to be identified. Their profiles are 
available on the GLOSOLAN webpage (see Find out our trainers and advisors); 

- A working group on spectroscopy was established and a preliminary work plan on the topic was 
developed (see Section 6); 

http://www.fao.org/global-soil-partnership/pillars-action/5-harmonization/glosolan/glosolan-trainers/en/#c691853
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- A survey to identify potential samples providers for the GLOSOLAN proficiency test (PT) was 
developed as well as basic guidelines on how to produce a sample for internal control and PT. 
Additionally, a technical schedule to inform individual laboratories on their performance in 
proficiency testing was prepared. The 3rd GLOSOLAN meeting should do the final review of these 
documents and ultimately approve them. Participants should also express an opinion on the 
possibility to write a training manual on the preparation of reference material (see Section 3); 

- A global PT was launched; preliminary results were presented at the meeting (see Section 3); 
- A resolution for the international exchange of soil samples for research purposes under GLOSOLAN 

was presented to and approved by the 7th GSP Plenary Assembly (see Annex IV); 
- The work on harmonization (development of transfer functions) started (see Section 5). 

 
Since it was not possible to find a suitable leader to write the GLOSOLAN Terminology in 2018-2019, this 
activity will be carried over to 2019-2020.   
 

2. Regional Soil Laboratory Networks (RESOLANs) 
 
Ms. Caon opened this session by reminding participants that GLOSOLAN operates through Regional Soil 
Laboratory Networks (RESOLANs), which rely on the work of National Reference Laboratories. National 
Reference Laboratories are appointed by the national focal points to the GSP according to a list of suggested 
criteria and are tasked to transfer the knowledge and competencies acquired in GLOSOLAN to other 
national laboratories by establishing National Soil Laboratory Networks. However, Ms. Caon pointed out 
that despite this expectation, several National Reference Laboratories are still not transferring the 
knowledge acquired in GLOSOLAN to other laboratories in their country. Moreover, several National 
Reference Laboratories have not informed other national laboratories about the existence of GLOSOLAN. 
A decision was made in order to address this issue to request the National Reference Laboratories to report 
on an annual basis on the execution of their role at the national level. In order to avoid misunderstanding, 
GLOSOLAN will write a detailed Terms of Reference (ToR) for their position, including suggestions on how 
National Soil Laboratory Networks can be established. Support can be given to National Reference 
Laboratories that are having difficulty executing their role. In the case a nominated National Reference 
Laboratory is not able to perform as per the ToR, the national focal point should be asked to consider 
nominating another laboratory, with the capability of performing the required role. 
During the discussion, participants stressed the added value of involving private laboratories in GLOSOLAN 
work. Efforts will be put to get more and more private laboratories joining GLOSOLAN. 
 

2.1 Asian Soil Laboratory Network (SEALNET) 
 
Mr. Jamyang, former Chair for SEALNET, reported on the work performed by the network in 2018-2019 and 
about the outcomes of the 3rd SEALNET meeting (23-27 September 2019, Manila and Clark, Philippines). 
The meeting was attended by 100 participants from 17 countries. SEALNET endorsed its regionally 
harmonized SOPs for Bray I, Bray II, electrical conductivity (EC), soil moisture content and MCF. The SOP on 
the cation exchange capacity (CEC) should be further discussed. The meeting was also successful in 
reviewing the establishment of the national soil laboratory networks and training participants in QA/QC 
based on the results of the first global PT. The work on interpretation of soil tests and recommendations 
started and a draft work plan to overcome common regional needs was developed. In this regard, 
laboratories in the region need support in terms of: 

- Laboratory networking 
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- Proficiency testing 
- ISO certifications 
- Good laboratory practices 
- Quality control and quality assurance 
- Equipment 
- Laboratory safety 
- Staff capacity building 

 
SEALNET recommended GLOSOLAN to work on harmonizing the SOPs on EC, moisture content, pH in water, 
CaCl2 and KCl, soil texture (pipette and hydrometer), available nitrogen and total nitrogen. For each of the 
mentioned SOP, a regional leader was identified. 
 
The governance of the network for the years 2019-2021 was revised. The new SEALNET Chair is Ms. Gina 

Nilo from the Philippines, the SEALNET vice-Chairs are Ms. Su Su Win from Myanmar and Mr. Sanjay 

Srivastava from India. An advisory board will support SEALNET in implementing the activities in its work 

plan. 

2.2 Latin American Soil Laboratory Network (LATSOLAN) 
 
Ms. Floria Bertsch, LATSOLAN Chair reported on the work performed by the network in 2018-2019 and 
about the outcomes of the 2nd LATSOLAN meeting (12-14 March 2019, Mexico City, Mexico). National Soil 
Laboratory Networks were established in Argentina, Brazil, Costa Rica, Ecuador, Mexico, Colombia, 
Uruguay, Panama and Nicaragua; they will be officially launched on the World Soil Day, 5 December 2019. 
The SOP on OC Walkley & Black and pH 1:2.5 developed by SEALNET and LATSOLAN were harmonized. 
When analysing the samples of the GLOSOLAN PT 2019, LATSOLAN analysed the samples using GLOSOLAN 
as well as their own SOPs. Because the results of the analysis had a high variability, LATSOLAN 
recommended to perform a robust statistical analysis and to remove the outliers. The network agreed on 
the need to keep on supporting and training laboratories in need. The work of the network was presented 
at the 22nd Latin American Soil Congress (7-11 October 2019, Montevideo, Uruguay). 
 

2.3 African Soil Laboratory Network (AFRILAB) 

Mr. Joseph Uponi, AFRILAB Chair reported on the outcomes of the 1st AFRILAB meeting (21-24 May 2019, 

Nairobi, Kenya) and on the position of AFRILAB in GLOSOLAN. The meeting was attended by 31 lab 

managers from 19 countries, and was organized with the support of the British Geological Survey (BGS), 

United Kingdom. Participants stressed the need for AFRILAB to work on: 

- Staff training and replacement of retiring personnel 

- Participation in affordable proficiency testing  

- Harmonization of standard operating procedures 

- Improvement of laboratory infrastructure 

- Local and alternative sourcing of reagents and other laboratory materials 

- Capacity building in dry chemistry, GIS and remote sensing with respect to the geo-referencing of 

the samples 

- Getting ISO/IEC 17025 accreditation 

- Data interpretation and the system for providing recommendations 

- Laboratory health and safety 
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During the meeting, the GLOSOLAN SOPs to be discussed at the 3rd GLOSOLAN meeting were revised. 

AFRILAB agreed for GLOSOLAN to work on harmonizing the SOPs for moisture content, electrical 

conductivity and pH in 2020 but proposed the network to work also on extractable phosphorous (P) by 

Mehlich III, P Olsen and Bray I and Bray II. Looking at the other methods in the GLOSOLAN work plan, 

participants stated not to use ammonium lactate to measure available P. Regional leaders for these SOPs 

were identified. AFRILAB wished to bring to the attention of the 3rd GLOSOLAN meeting: 

1. The need for establishing exchange programmes between laboratories; 

2. The need to assess the status of laboratory equipment and the availability of local suppliers through 

an online survey. The online survey should also ask about the methods to georeference soil 

samples. In this regard, awareness raising campaigns on open access Apps for georeferencing 

samples should be promoted; 

Since the establishment of the network: 

- A survey of soil testing laboratories in Nigeria was conducted. Among the 50 labs identified, the 

more viable ones (27 labs) were invited to register in GLOSOLAN; 

- The draft SOP for Bray I has been prepared for circulation; 

- Zimbabwe established its National Soil Laboratory Network; 

- The AFRILAB Whatsapp group was established. 

In conclusion, Ms. Lesego Mooketsi-Selepe from Botswana and Mr. Abdourahaman Moustapha from Niger 

were elected vice-Chairs of AFRILAB. 

2.4 Pacific Soil Laboratory Network (ASPAC) 

Mr. Rob De Hayr, Pacific Soil Partnership Chair for Pillar 5, reported on the outcomes of the 1st ASPAC 
meeting.  

The network was established under the auspices of the Pacific Soil Partnership and the Australasian Soil & 
Plant Analysis Council (ASPAC). Prior to the establishment of the network, Pacific Island laboratory 
managers unanimously agreed on the proposal to work under the existing ASPAC by replying and survey 
launched in May 2019. All laboratories not current financial members of ASPAC were given complimentary 
membership to ASPAC for 2019. All laboratories received a set of soil samples for the final round of the 
ASPAC Inter-laboratory Proficiency Program. The Laboratories that indicated they did not hold a copy of 
“Soil Chemical Methods – Australasia” received a copy for reference courtesy of ASPAC & QLD Govt. Dr 
Vincent Lal from The University of the South Pacific Fiji was awarded “2019 Brian Daly Memorial ASPAC 
Travel Award” to attend and present at the “7th International Symposium on Soil Organic Matter” held in 
Adelaide, South Australia on the 5 – 11 October 2019.  

The 1st ASPAC meeting was attended by ASPAC regional representatives and by 8 out of 10 Pacific Island 
laboratory representatives. After discussion, the following common needs (in order of priority) were 
identified: 

- Staff number and qualification (training) 
- QA/QC (also availability of reference material) 
- Data interpretation 
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- IT support (establishment of database and inventories) – Laboratory Management System 
- Accreditation 
- Lack of consumables and minor accessories 
- Equipment maintenance and equipment update 
- Reduce external interferences (contamination) 
- Reduce costs of inter-lab studies 
- Methods development and validation (link to research) 
- Funds  
- Availability of research resources (books, forum membership, etc.) 

By working in groups, participants agreed on the following actions to achieve identified needs: 

 Staff number & qualification (training) 
- create a training matrix for lab staff (in depth identification of gaps and individual strengths) 
- People with strong competencies to train the ones in need (in house training). All knowledge 

should not stay with one person, utilise ASPAC members and resources (high level experience 
and knowledge) 

 QA/QC 
- develop a protocol for improving QA/QC (include further assessment of needs) 
- inclusion of national bulk reference samples into the ASPAC PT to develop consensus values 

for tests 
- improvement through training 

 Data interpretation 

- can be addressed through staff training. It is another subject for training 

 Lack of consumables and minor accessories 

 Equipment maintenance and equipment update 

- Investigate an online platform that works like a free market. Labs with surplus of consumables 

or equipment to make them available to Labs in need 

- Make big orders at the national level so to reduce transportation costs or get bigger discounts 

 IT support (establishment of database and inventories) – Laboratory Management System 

- Review USP system (Vincent Lal)…if it is suitable look to see how to share other labs (may be 

licensed) 

- Proposal to develop a mobile app for regional needs/update sharing. Deeksha to write a one 

page proposal on it 

Although the network agreed to work on the harmonisation of soil analysis results at the inter-regional 
level, the network stressed that a regional harmonization is not needed as all Pacific laboratories implement 
the protocols in the Soil Chemical Methods – Australasia book. To note that the few exceptions to this rule 
are due to the implementation of national legislations.  

Ultimately, the network agreed to adopt the governance and organisational structure of the Australasian 
Soil and Plant Analysis Council (ASPAC). Because of the peculiarities of the region, no National Soil 
Laboratory Networks will be established in the Pacific. 

 



 

10 
 

2.5 European and Eurasian Soil Laboratory Network (EUROSOLAN) 

Mr. Giorgi Ghambashidze, EUROSOLAN Chair reported on the outcomes of the 1st EUROSOLAN meeting 
(2-5 October 2019, Chisinau, Moldova) and on the position of EUROSOLAN in GLOSOLAN. 

Mr. Giorgi Ghambashidze (Georgia) and Ms. Špela Velikonja-Bolta (Slovenia) were elected Chair and vice-
Chair of EUROSOLAN. The EUROSOLAN working group was established: Gilles Colinet (Belgium), Kristof 
Tirez (Belgium), Marija Romic (Croatia), Ülis Sõukand (Estonia), Olga Yakimenko (Russian Federation), Elena 
Shamrikova (Russian Federation), João Coutinho (Portugal) and Lauris Leitāns (Latvia). Participants in the 
1st EUROSOLAN meeting expressed the urge to harmonize the SOPs on soil organic carbon, soil salinity and 
particle size distribution in 2020. Regional leaders for these SOPs were identified and a preliminary work 
plan was developed. Regarding the execution of region PTs, potential sample providers were identified. 
These are:  Ms. Winnie van Vark, WEPAL (Netherlands), Ms. Galina Stupakova, Research Institute of 
Agrochemistry (Russian Federation), Mr. Gilles Colinet, University of Liège (Belgium) and Mr. João Coutinho, 
University of Trás-os-Montes and Alto Douro (Portugal). At the end of the meeting, some samples of the 
GLOSOLAN PT 2019 were distributed among interested laboratories. Laboratories that will submit the 
results of their analysis by 23 October (before the 3rd GLOSOLAN meeting) will be included in the statistical 
analysis of the GLOSOLAN PT 2019. Those that submit after this deadline will receive only a feedback on 
their performance in order not to introduce bias in the statistical analysis. 

 

2.6 Near East and North African (NENA) Soil Laboratory Network 

Mr. Karim Shahbazi from Iran represented the NENA laboratories in GLOSOLAN at the meeting. At present, 
23 laboratories from 12 countries registered in GLOSOLAN. Countries that are not represented in the 
network are Algeria, Egypt, Kuwait, Libya, Qatar, Saudi Arabia and the United Arab Emirates. In this regard, 
Mr. Shahbazi restated the importance for national focal points and partners in the region to raise awareness 
on the network and get laboratories to register in it. National focal points should also push for their 
registered laboratories to become more active. 

Unfortunately, at present, all attempts to establish the Regional Soil Laboratory Network (RESOLAN) for 
NENA were unsuccessful due to the little participation of registered laboratories in GLOSOLAN activities. 
Indeed, only laboratories from Iran, Iraq and Yemen actively contributed to the harmonization of the 
GLOSOLAN SOPs for the year 2018-2019 by sharing their protocols. These laboratories were rewarded by 
participating in the first GLOSOLAN PT 2019. Ultimately, the GLOSOLAN coordinator decided to try a last 
time to establish the regional network in 2020. In case of failure, no RESOLAN for NENA will be established 
and active laboratories will work under other RESOLANs (EUROSOLAN, SEALNET or AFRILAB) depending on 
their geographic location and soil characteristics. 
 

3. Proficiency testing (PT) 
 
As decided at the 2nd GLOSOLAN meeting, a first global PT was conducted in 2019. Details on the samples 
used and the methods tested are reported in Tables 1 and 2. 
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Table 1. Samples description 

Type of sample Soil  

Origin of the samples Mexico  

Soil sample preparation Soil had been prepared and tested for 

homogeneity (homogeneity of spectra, 

obtained with the NIR technique) and 

stability, air dry and sieve. Soil mesh size 0.5 

mm.  

Additional treatments In order to ensure total sterilization, all 

samples were sterilized with cobalt gamma 

rays. Radiation certificate attached. 

Weight of soil samples  

 

3 samples of 100 g of soil each. 

Total weight: 300 g  

Number of participating laboratories  100 

Expiration date of the samples Not applicable as long as the plastic bag 

containing the sample is not opened and 

kept at a temperature below 40°C. 

 
  
Table 2. Methods tested 

Soil parameters to 

measure 
Methods  Units  

*pH in water  ratio 1:2.5   

OC Walkley & Black %C 

Total C Dry combustion %C 

EC   ratio 1:5 dS/m 

Exchangeable K  Ammonium acetate cmol(+)/kg or mg/kg 

P  

Olsen mg P/kg 

Bray I mg P/kg 

Bray II mg P/kg 

N  
Kjeldahl % 

 Dumas % 

 
Participating laboratories were asked to make three replicates of the analysis and to submit their results 
to the GSP Secretariat using a prescribed form. After making the results anonymous, the GSP Secretariat 
sent them to Mr. Christian Hartmann (IRD France) for the statistical analysis. 
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At the 3rd GLOSOLAN meeting, Mr. Hartmann presented the preliminary analysis of the GLOSOLAN PT 2019 
results stressing the importance of PT in terms of determining laboratory performance (e.g. staff skills, 
capability, competence, etc.) and providing reliable conclusions and recommendations. At the global level, 
the statistical analysis led to the following tentative conclusions: 

- Laboratories lacked quality control or had transcription problems; 
- It was impossible to evaluate the impact of variability in analytical procedures; 
- Sometimes, it is useless to invest in equipment if failure to generate reliable results is due to a 

lack of human capacity; 
- Investment in equipment should consider the laboratory’s capability to maintain and run the 

equipment in the long term. 
Mr. Hartmann will finalize the statistical analysis and report its conclusions in the GLOSOLAN PT 2019 report 
that will have the same format as the First inter-laboratory Comparison Report of the Regional Soil 
Laboratory Network for Asia (SEALNET). 
 
 

3.1 Plenary discussion and decision making 
 
In order to make the execution of the GLOSOLAN PTs more efficient and useful for laboratories to improve 
their performance, the 3rd GLOSOLAN meeting decided to: 
 

1. Write guidelines on how samples should be prepared (including blind replicates), labelled, 
weight (minimum 150 g), coded, irradiated, etc. The guidelines should contain a section on 
how results should be submitted to the GSP Secretariat. Leader for this activity: Mr. Charles 
Gowing, British Geological Survey, UK. 

2. Write a cookbook on how PT results are statistically analyzed and graphically reported. Leader 
for this activity: Mr. Christian Hartmann, IRD France.  This working group will also take care of 
statistically analyzing the results of GLOSOLAN and RESOLANs PTs. In this regard, all members 
of the working group will have access to the database with the anonymous PT results organized 
by region.  

3. Develop an online system for the submission of PT results. Leader for this activity: the GSP 
Secretariat with the technical advice of the working group working on the cookbook on 
statistics. 

4. Develop a database (no open access) for the historical recording of GLOSOLAN data. Leader for 
this activity: the GSP Secretariat with the technical advice of the working group working on the 
cookbook on statistics and the guidelines on samples preparation. 

5. Start collecting soil samples to use in GLOSOLAN PT. All interested laboratories should prepare 
their soil samples as per the guidelines at point 1 and send them to the GSP Secretariat at FAO 
HQ in Rome. The GSP Secretariat will start putting together a warehouse of soil samples, which 
will be selected for the GLOSOLAN PT programmes depending on soil parameters to analyse. 

6. Launch another global GLOSOLAN PT in 2020. 
7. Start the preparation of videos on how to implement GLOSOLAN SOPs and best practices. 

Leader for this activity: the GSP Secretariat with the support of volunteering laboratories. 
8. Start training laboratories on good laboratory practices before purchasing equipment. 

 
Participants in the meeting also suggested to send the instructions for the execution of the PT together 
with the samples to analyse. Because it will be very difficult to harmonize phosphorous (P), a note was 
made on whether this parameter should or should not be included in future PTs. 

http://www.fao.org/3/ca6104en/ca6104en.pdf
http://www.fao.org/3/ca6104en/ca6104en.pdf
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In order to ensure geographic balance in decision making, all working groups should be composed of one 
global leader, one leader from each RESOLAN and other experts. Only active members will be kept in the 
working groups in order to limit spamming and facilitate the execution of the work. Decisions will be made 
by RESOLAN’s Chairs or their representatives at the GLOSOLAN meetings and will consult with participants 
from their region before presenting their position.  
 
The following documents were revised and endorsed: 
 

- “Basic guidelines on how to produce a sample for internal control and PT”. It was decided to 
separate internal control and PT so that two documents will be ultimately published: 

o “Basic guidelines on how to produce a sample for internal control” 
o “Basic guidelines on how to produce a sample for PT” 
The leading author for these publications will be Mr. Charles Gowing from the British 
Geological Survey, UK. Mr. Gowing will provide the GSP Secretariat with the name of the 
contributing authors to mention. The document will carry the following reference: “Review 
and approval: 3rd GLOSOLAN meeting, 29 October 2019”. This model will apply to all 
GLOSOLAN documents to be published. 

- “Questionnaire to identify potential soil samples providers”. To note that Portugal and Brazil 
volunteered to provide the soil samples for the GLOSOLAN PT 2020. 

- “Individual laboratory schedule reporting”. The proposal to provide such a document to all 
laboratories participating in GLOSOLAN and RESOLANs PTs was endorsed. The draft document 
was finalized at the meeting; it will be used to feedback laboratories also on the GLOSOLAN PT 
2019 and it will be sent together with their certificates of participation in the PT. The proposal 
to introduce a scoring system aimed at identifying committed laboratories to the GLOSOLAN 
and RESOLANs PT was also approved. The system will allow GLOSOLAN to exclude not seriously 
committed laboratories from its PT exercises, giving the opportunity to other laboratories to 
take part in it. Details on how the system works will be included in the “Individual laboratory 
schedule reporting” document. 

 

4. Standard Operating Procedures (SOPs) 
 

The procedure to prepare the GLOSOLAN Standard Operating Procedures (SOPs) was revised based on 

the lessons learnt in 2018-2019: 

- The simplified form to report individual laboratory procedures of analysis works; 

- RESOLANs appreciated to discuss how to harmonize SOPs at their annual meetings (regional 

harmonization); and 

- Experts in charge of writing globally harmonized SOPs are often overwhelmed of information 

(e.g. database with over 200 rows of data and information to analyze). 

GLOSOLAN will use the revised procedure in Figure 1 to harmonize its SOPs. Where National Soil Laboratory 

Networks exist, they should harmonize the SOPs nationally before submitting their inputs to GLOSOLAN. In 

the absence of National Soil Laboratory Networks, countries should take action to establish such networks 

while following the instructions for the regional harmonization of the SOPs.  
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Figure 1. Revised procedure to prepare the GLOSOLAN harmonized SOPs 

Still, the SOPs, should be harmonized following the steps in Table 3. 

Table 3. Steps to harmonize the SOPs 

Steps in Developing a SOP Remarks 

1. Identify a parameter to develop a SOP  

2. Prepare a survey matrix Make sure to cover every step of the SOP to 
develop (e.g. particle size, references) 

3. Send out the survey matrix to participating 
laboratories and set a deadline  

If possible, ask laboratories to send soft copies of 
their reference 

4. Work on the accomplished survey by assessing 
common procedure/steps from every 
participating laboratory 

Check inputs against the indicated reference 

5. Make a summary of all common 
procedure/steps from the participating 
laboratories (this will be the initial SOP) 

 

6. Compare the initial SOP with existing methods 
of analysis for the parameter 

Check if the initial method deviates too far from 
existing methods for the parameter 

7. Propose the initial SOP to the network. Let the 
network members decide which step should be 
followed or not from existing methods of the 
parameter. 

Show the differences and similarities of the initial 
SOP with existing methods. This should be 
supported by another reference or based on 
research data. 

8. Finalize every input and endorse the SOP for 
approval of the network 

Laboratories that will adopt the developed SOP 
will conduct a method validation 

(Final Output)  
As per the SOPs developed by ISO, the GLOSOLAN 
SOPs will be validated by few selected 
laboratories through PT  

Updating of the methods  
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Each laboratory should validate their methods 
against the approved GLOSOLAN SOP and prepare 
validation reports to be reported in the 
GLOSOLAN meeting. 

Updating of the methods  

 

Standard Operating Procedures for soil sample pre-treatment, organic carbon by Walkley & Black (titration 

and colorimetric methods), total carbon by dry combustion (Dumas method), calcium carbonate equivalent 

(titrimetric and volumetric calcimeter methods) were revised and approved. These and all the other 

documents approved at the meeting will be published by the GSP Secretariat on the GLOSOLAN webpage. 

To note that the 3rd GLOSOLAN meeting recommended highlighting the essential steps in the SOPs that 

have a significant impact on the result of the analysis. 

Mr. Fiame Leo from Samoa took the responsibility to prepare a conversion table for the units of measures, 

which should be harmonized in all GLOSOLAN SOPs. 

Building on the GLOSOLAN work plan on SOP development for 2019-2028 (see report of the 2nd GLOSOLAN 

meeting), in 2019-2020, GLOSOLAN will work on the harmonization of the SOPs for: 

Soil parameter and method Global leader Notes 

pH in water 1:2.5  Ms. Nopmanee Suvannang, 
Thailand 

SEALNET already has a draft 
SOP for pH in water 1:2.5. 
Measuring soil pH with CaCl2 
and KCl can be added to that 
same procedure. 
 
Need to make a survey on the 
soil:water ratio in Africa, 
EUROSOLAN, Pacific 

pH in CaCl2 and KCl  Ms. Nopmanee Suvannang, 
Thailand 

Organic carbon by Tyurin  Ms. Elena Shamrikova, Russian 
Federation 

Survey how many laboratories 
worldwide use this method 

EC saturated paste Ms. Marija Romić, Croatia   

EC 1:5  Ms. Gina Nilo, Philippines  

Bray I and II  
 

Ms. Gina Nilo, Philippines SEALNET already prepared a 
draft of these SOPs  

Olsen  

Mehlich I  
 

Mr. Daniel Perez, Brazil  

Mehlich III  TBC from AFRILAB  

Total Nitrogen by Kjedhal and Dumas 
 

Ms. Miriam Mabel Ostinelli, 
Argentina 

LATSOLAN already prepared a 
draft of this SOP 

Mineral Nitrogen by 1 or 2 molar KCl  Ms. Marija Romić, Croatia   

Soil texture (pipette and hydrometer)  ASPAC  

 

During the meeting, the draft SOP reporting form for Mehlich I, Mehlich III and soil particle-size distribution 

were prepared. 

Participants in the 3rd GLOSOLAN meeting also suggested including information on health and safety. 

https://app.cvent.com/subscribers/events2/Invitee/InviteeDetails?evtstub=3830a263-a3de-457e-9953-c9283e1ceb4b&searchId=36b76fa1-89d7-4890-b77d-741d36eea5f0&inviteestub=6ee2cab2-c608-40c3-b26a-c08677ee69da
https://app.cvent.com/subscribers/events2/Invitee/InviteeDetails?evtstub=3830a263-a3de-457e-9953-c9283e1ceb4b&searchId=36b76fa1-89d7-4890-b77d-741d36eea5f0&inviteestub=6ee2cab2-c608-40c3-b26a-c08677ee69da
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4.1 Fertilizer quality assessment 
The proposal to develop fertilizer quality assessment methods was presented at the 3rd GLOSOLAN 

meeting. Participants welcomed the idea but pointed out that this topic is strongly linked to individual 

countries’ legislations so that GLOSOLAN needs to be careful addressing it. Because laboratories 

experienced in fertilizer quality assessment may be different from the ones registered in GLOSOLAN (mostly 

research labs), it was proposed to: 

1. GSP Secretariat perform an online survey to identify laboratories experienced on the topic that 

have agreements with national governments; 

2. Establish a working group/International Board on the topic; 

3. Have a preliminary discussion on the way forward (e.g. fertilizers protocol, dedicated PT, work on 

what type of fertilizers first? E.g. mineral, organic, solid, liquid, etc.); and 

4. Organize a dedicated workshop. 

GLOSOLAN foresaw the development of a harmonized methodology for global use. Thereafter, it would be 

up to the regions and countries to decide to what extent the methodology can be implemented depending 

on their respective legislation. Mr. Uponi informed GLOSOLAN that in West Africa, a manual on mineral 

fertilizers quality assessment1 already exists. 

GLOSOLAN also foresaw the possibility to establish regional centers for fertilizer quality assessment. It 

would be up to each region and the International Board to decide if this proposal is feasible or not. 

5. Pedotransfer functions 

Mr. Richard Ferguson from the Kellogg Soil Survey Laboratory, USA presented the work done by GLOSOLAN 

on the development of pedo-transfer functions in 2018-2019.  

As per the decision of the 2nd GLOSOLAN meeting, a working group on this topic was established. After 

careful consideration, the working group decided to work on the harmonization of data obtained using 

different GLOSOLAN SOPs. The first soil parameter to develop pedo-transfer functions on was organic 

carbon. Methods to harmonize: Walkley & Black (WB) with dry combustion (DC). A form to collect data on 

soil samples analyzed using these two methods was prepared and distributed among GLOSOLAN members. 

Individual contributions were collected by the GSP Secretariat, made anonymous and given to Mr. Ferguson 

for analysis. Mr. Ferguson worked on the prediction of DC with WB because DC is more expensive to 

execute than WB. The advantages and disadvantages of each method are reported in Table 4. 

Table 4. Advantages and disadvantages of the Walkley & Black and dry combustion methods 

Organic carbon 

Walkley & Black Dry combustion 

                                                           
1 Fertilizer Quality manuals for ECOWAS region (West Africa):  

1. REGULATION C/REG.13/12/12 RELATING TO FERTILIZER QUALITY CONTROL IN THE ECOWAS REGION 
2. Fertilizer Analysis Manual for the ECOWAS regulatory framework for fertilizer quality control -2012 
3. ECOWAS Fertilizer Inspection Manual -2012. 
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Disadvantages 

 Significant number of methods variants 
(why method standardization is 
important): (1) incomplete oxidation 
issues, and (2) underestimates high SOC 
samples 

 Environmental concerns due to Chromium 

Advantages 

 Low cost  

 With a good SOP and quality control, 
satisfactory measurements are obtained 
for soil classification and general 
interpretations 

Disadvantages 

 Expensive (technology and consumables) 

Advantages 

 Very accurate – no incapacity with 
incomplete oxidation or high SOC samples 

 Highly versatile – can measured organic 
carbon, total carbon, total nitrogen, and 
total Sulphur 

 Efficient auto sampling technology + lower 
labor costs 

The prediction curve obtained with the data submitted by GLOSOLAN members was fair.  

In order to improve the performance of a transfer function, it would be good to (1) go to smaller geo-

taxonomic scale (less diverse samples), (2) use comparison data from a single laboratory, and (3) using a 

single WB method variant. Transfer functions become better with enforced standardization of input 

methodologies that may also be monitored by proficiency testing. Transfer function errors should be 

reduced by modelling at local scales. In conclusion, Mr. Ferguson proposed to look into a more cost-

effective way to predict DC with lower errors: MIR Soil Spectroscopy. Thus: 

- Use quality global spectral libraries (like USDA-NRCS) and quality DC measurements to build 

models to predict DC from MIR spectra; 

- Predictive models are transfer functions of spectra; 

- MIR DC models can offer RMSE values > 50% lower than transfer functions of WB; and  

- A single-sample MIR spectrometer is 30% of the cost of some DC analyzers, and needs no 

expensive consumables. 

The work on the development of transfer functions for soil organic carbon will continue in 2019-2020. 

GLOSOLAN will try to work on the development of transfer functions also for electrical conductivity (EC) 

and bulk density. 

To note that the proposal to harmonize data obtained using GLOSOLAN SOPs and ISO standards was 

abolished because considered not necessary. The proposal to harmonize data obtained using national 

methods and GLOSOLAN SOPs was endorsed but no actions was taken to develop these pedo-transfer 

functions in 2018-2019. The leader for these pedo-transfer functions is Ms. Louise Ander from the British 

Geological Survey, UK. The proposal to harmonize historical database was considered possible although 

difficult. The working group will eventually start working on it after having concluded the harmonization of 

data obtained using different GLOSOLAN SOPs. 
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6. Interactions between Pillar 4 and GLOSOLAN – highlight on 
spectroscopy 

Mr. Yusuf Yigini, GSP coordinator for Pillar 4 presented the components of Pillar 4 that can relate to 

GLOSOLAN. Special attention was given to the Global Soil Information System (GLOSIS) and to the 

preparation of global soil maps like the Global Soil Organic Carbon Map (GSOCmap), the Global Soil Salinity 

Map (GSSmap), the Global Soil Erosion Map (GSERmap) and the Global Soil Organic Carbon Sequestration 

Potential Map (GSOCseq). In this regard, GLOSOLAN could provide technical feedback to Pillar 4 on what 

type of data should be considered to develop these maps and how to harmonize input data originating 

from different methods. Looking at the GSSmap, the conversion functions for EC reported in Table 5 were 

considered in the country guidelines for GSSmap. To note that ECSE = f(EC, a, b, …) with ECSE being EC from 

saturated paste extract and EC being EC from Soil-Water mix. 

Table 5. EC conversion functions 
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GLOSOLAN agreed to support Pillar 4 in developing transfer functions for soil indicators, update the 

definitions (e.g. salinity, sodicity, saline-sodic, etc.) and update/confirm the classification limits. However, 

GLOSOLAN stressed the need to be informed on Pillar 4 needs at least two years in advance.  

On the same line, Ms. Fenny van Egmond (ISRIC), leader of the working group on spectroscopy together 

with Mr. Richard Ferguson and Mr. Keith Shepard, reported on the links between Pillar 4 and the work of 

GLOSOLAN on spectroscopy. After introducing the principles of spectroscopy, she highlighted its 

advantages: 

- Cost effective (SOC: ~ 1/3 of dry combustion price) 

- (relatively) easy to implement 

- Many properties in one go: Texture, SOC, TC, TN, pH, CEC, extractable Ca, P sorption, some 

nutrients/others 

- Fast 

- Non-destructive 

- Reproducible  

- Different platforms possible: lab, field 

- Input for digital soil mapping using airborne, satellite data/sensors, possibly in future more 

options 

And drawbacks:  

- Indirect: prediction models needed 

- Bias and quality differences between equipment of different manufacturers 

- Model performance varies per property and depends on the available calibration models 

inputs (spectral library) 

- Sensitive to heterogeneity and sample preparation 

- Noise due to moisture and roughness (mainly in field applications) 

And, ultimately, informing participants on the existing spectral libraries (this is a non-exhaustive list!): 

- ICRAF-ISRIC: VNIR, MIR 4,438 samples, 785 soil profiles, 58 countries 

- African Soil Spectral Library (AfSIS, ICRAF): MIR, VNIR Africa > 100.000 spectra 

- USDA: MIR USA plus: > 80.000 samples, NIR 20.000 samples 

- Australia: 10-15 labs using MIR with different protocols 

- LUCAS: Europe 2013: VNIR 20,000 topsoil (0 - 20 cm) samples 

- France, Czech Republic, Denmark, Brazil, Sweden, likely many more 

- Viscarra Rossel (2016): VNIR global soil spectral library paper 

Ms. van Egmond recalled the main challenges of harmonizing spectroscopy methods and data:  

- How do we compare spectral databases from different laboratories and spanning a wide range of 

soil types?  

This requires harmonization of wet chemistry legacy data as well. 

- Is it feasible and economically viable to implement soil spectroscopy for assessing the status of soil 

at country and continental scales?  
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- Can we improve the prediction accuracy of soil spectroscopy by joining spectral databases in order 

to increase the density of samples and their spatial coverage?  

- What are the missing conditions to turn soil spectroscopy into an operational technique? 

And the reason why GLOSOLAN should look into spectroscopy: 

1. It is an extra laboratory method that is applied more and more; 

2. Allows collection of more new data. Thus, it supports monitoring efforts (e.g. SOC, other), it rapidly 

increases point density allowing to produce better maps, and offer the possibility for new 

applications (e.g. more detailed advise); 

3. Regional capacity building and knowledge exchange to predict soil properties for classification, 

interpretation and soil assessment; and 

4. (Meta)data storage and harmonization of methods and data is crucial for Pillar 4/GLOSIS. 

In addition to the working group on spectroscopy in 2019, a Steering Committee composed by top experts 

on the topic was established. The Steering Committee proposed the following work plan, which will be 

revised at the Steering Committee meeting in Lincoln, USA from 6 to 8 November 2019: 

 Inventory on the information and capacity of GLOSOLAN members need/ have on spectroscopy. 

The Steering Committee prepared a survey for GLOSOLAN members to complete; 

 Development of guidelines on lab spectroscopy measurements (see Annex V); and 

 Identification of metadata shortlist; ISO 19115 (ISO, 2003) and INSPIRE compliant. It should at least 

address: what, who, where, when, how, why, whose. For example: bandwidth, number of scans, 

brand and model, date. 

The future aim is to include lab spectral data in GLOSIS as a Global Soil Spectral Library using agreed 

guidelines and calibration transfer algorithms for spectra. Possible future work includes: 

- Integrating spectral data into GLOSIS; 

- By doing so: providing a data and exchange platform for the broader soil (spectral) community; 

- Providing simple tools to work with spectral data to make it more accessible to multiple users and 

labs; 

- Following up on the needs previously mapped: e.g. include capacity building, indicator 

development, applications, use case development, integration of these lab data and earth 

observation data to assist thematic products, etc.; and 

- Developing and disseminating case studies to show the use and cost/benefit of this type of data to 

encourage countries to extend their data holdings. 

Contributing the work of GLOSOLAN on spectroscopy is a unique opportunity to contribute data to 

underrepresented areas on the map, for developing countries to get to cutting edge methods overnight, 

to overcome differences between groups, to enable new applications, and to increase cooperation 

between GSP Pillars. 
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7. Others 
7.1 GLOSOLAN terminology 
The GLOSOLAN terminology will be prepared by Ms. Olga Yakimenko (Russia). 

7.2 Global Soil Laboratory Assessment 
Building on the successful publishing of the Global Soil Laboratory Assessment 2018, the 3rd GLOSOLAN 

meeting agreed to the proposal to repeat this type of assessment every three years. The assessments will 

help monitor GLOSOLAN progress and impacts. The Second Global Soil Laboratory Assessment will be 

conducted in 2021. 

7.3 GLOSOLAN Surveys 
In order to implement its activities, GLOSOLAN launches online surveys on a regular basis. The network also 

welcomes the proposal of partners to launch surveys that meet the GLOSOLAN objectives. At the 3rd 

GLOSOLAN meeting, three surveys were presented: 

- Survey on “National customs procedures” (available in English, French and Spanish). The 

outcomes of this survey will serve to create an online database on national biosecurity 

procedures for the international exchange of soil samples. Relevance: PT programmes. 

- Survey on “The future of soil laboratories” (available in English, French, Spanish and 

Portuguese). This survey was proposed by EMBRAPA, Brazil at the purpose of evaluating 

personal perspectives on how soil analysis could evolve in the next decades. 

- Survey on “Spectral soil data: needs and capacities questionnaire” (available in English, French 

and Spanish). This survey was prepared by the working group on spectroscopy at the purpose 

of (1) acquiring an overview of the current capacities, needs and future aims of soil laboratories 

worldwide with respect to spectral soil data, and (2) understanding if serving spectral data in a 

more structured, cooperative and coordinated way is useful for laboratories and other users. 

And if so how we could go about that in a way that addresses the needs of potential users and 

suppliers of data. Relevance: spectroscopy. 

7.4 Equipment 
To avoid repeating the errors of other networks and donors sometimes purchasing inappropriate 

equipment that is not used, GLOSOLAN is moving cautiously on the purchasing of equipment. The 3rd 

GLOSOLAN agreed to: 

1. Explore the possibility of establishing a donation system in GLOSOLAN. Laboratories replacing their 

still functioning equipment on a regular basis can consider the possibility of donating it to other 

laboratories in need; 

2. Explore the possibility of establishing a barter system between laboratories in different countries. 

The system will be contingent on the availability of service providers (maintenance, provision of 

consumables, etc. for specific equipment brands) at the national level; 

3. Purchase new equipment for laboratories in need based on their performance in the GLOSOLAN 

PT. In this regard, equipment will be provided only to those laboratories that proved not to have 

significant problems in terms of implementing good laboratory practices. Providing new equipment 

will make little difference in the provision of quality results if good laboratory practices and QA/QC 

are not taken care of first.  

https://app.cvent.com/subscribers/events2/Invitee/InviteeDetails?evtstub=3830a263-a3de-457e-9953-c9283e1ceb4b&searchId=36b76fa1-89d7-4890-b77d-741d36eea5f0&inviteestub=c3e9b744-9226-4e3e-96e0-8c1a90e90ec3
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The meeting considered that GLOSOLAN not invest in equipment for individual laboratories, but 

invest in the establishment of regional laboratories. It was also suggested that GLOSOLAN give 

priority to trainings rather than purchasing new equipment. The GSP Secretariat will ask each 

region to send them feedback on the training most needed. 

For points 1 and 2, the GSP Secretariat/FAO will help in exchanging equipment as much as possible and by 

approaching manufacturers that may be willing to be donors. Foreseen limitations are:  

- equipment bonded to a specific laboratory because of donors’ agreements; 

- cost and bureaucracy at the customs 

7.5 GLOSOLAN Webpage 
The GLOSOLAN webpage was updated to contain all relevant GLOSOLAN information and news. All 

GLOSOLAN members (and not) are welcome to visit the new webpage at http://www.fao.org/global-soil-

partnership/pillars-action/5-harmonization/glosolan/en/  

The webpage was developed to acknowledge individual and institutional contributions to the network with 

sections dedicated to trainers, advisors and partners. 

7.6 Governance  
Ms. Nopmanee Suvannang was re-confirmed as GLOSOLAN Chair for the years 2019-2021. Mr. Rob De 

Hayr from ASPAC Australia was elected vice-Chair of the network. 

8. GLOSOLAN work plan for 2020 
The GLOSOLAN work plan for 2020 is reported in Table 6. 

Table 6. GLOSOLAN work plan for 2020 

Activity Responsible party Deadline 

Publication of all documents approved at 

the 3rd GLOSOLAN meeting: 

o “Basic guidelines on how to produce a 
sample for internal quality control” 

o “Basic guidelines on how to produce a 
sample for PT” 

o “Questionnaire to identify potential PT 
soil samples providers” 

o “Individual laboratory schedule 
reporting” – template 

o SOPs on soil sample pre-treatment, 
organic carbon by Walkley & Black 
(titration and colorimetric methods), 
total carbon by dry combustion (Dumas 
method), calcium carbonate equivalent 
(titrimetric and volumetric calcimeter 
methods) 

GSP Secretariat December 2019 

http://www.fao.org/global-soil-partnership/pillars-action/5-harmonization/glosolan/en/
http://www.fao.org/global-soil-partnership/pillars-action/5-harmonization/glosolan/en/
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Identification of regional leaders to serve in 

the different working groups 

GSP Secretariat and 

RESOLANs’ Chairs 

November 2019 

Regional Soil Laboratory Networks (RESOLANs) 

Establishment of the Regional Soil 

Laboratory Network (RESOLAN) for the 

NENA region or inclusion of active 

laboratories into other RESOLANs 

GSP Secretariat September 2020 

Organization of the annual meetings of 

SEALNET, AFRILAB, LATSOLAN, EUROSOLAN 

and ASPAC 

GSP Secretariat June to September 2020 

National Reference Laboratories and National Soil Laboratory Networks 

Preparation of the Terms of Reference for 

National Reference Laboratories and 

provision of suggestions on how National 

Soil Laboratory Networks can be established 

GSP Secretariat December 2019 

National Reference Laboratories to report 

on the actions they took to promote 

GLOSOLAN and establish the National Soil 

Laboratory Networks. 

Revision of the National Reference 

Laboratories  

GSP Secretariat 

 

 

GSP Secretariat 

February 2020 

 

 

March to April 2020 

Publication of information on National Soil 

Laboratory Networks on the GLOSOLAN 

webpage 

GSP Secretariat March 2020 

GLOSOLAN PT 

Issue the certificates of participation in the 

GLOSOLAN PT 2019 and the Individual 

laboratory schedule reporting to all 

laboratories that participated in it 

GSP Secretariat 

Mr. Christian Hartmann 

(IRD France) to prepare 

the individual statistical 

analysis sheets  

January 2020 
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Publication of the GLOSOLAN PT 2019 

report 

Mr. Christian Hartmann 

(IRD France) & GSP 

Secretariat  

February 2020 

Writing of a cookbook on how PT results are 

statistically analyzed and graphically 

reported. 

Mr. Christian Hartmann 

(IRD France) 

February 2020 

Writing of the guidelines on how samples 

for the GLOSOLAN PT should be prepared 

(including blind replicates), labelled, weight 

(minimum 150 g), coded, irradiated, etc. 

The guidelines should contain a section on 

how results should be submitted to the GSP 

Secretariat. 

Mr. Charles Gowing, 

British Geological 

Survey, UK 

December 2019  

Develop an online system for the 

submission of PT results 

GSP Secretariat with 

the technical advice of 

the working group 

working on the 

cookbook on statistics 

June 2020 

Develop a database (no open access) for the 

historical recording of GLOSOLAN data 

GSP Secretariat with 

the technical advice of 

the working group 

working on the 

cookbook on statistics 

and the guidelines on 

samples preparation 

June 2020 

Start collecting soil samples to use in 

GLOSOLAN PT – establishment of a 

warehouse of soil samples at the FAO HQ in 

Rome 

All interested 

laboratories should 

prepare their soil 

samples as per the 

guidelines on samples 

preparation 

Starting from March 2020 

Launch another GLOSOLAN PT in 2020 GSP Secretariat June 2020 

Compilation of the survey on “National 

customs procedures” and establishment of 

the open access database on the topic 

All GLOSOLAN members 

GSP Secretariat 

May 2020 
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Standard Operating Procedures (SOPs) 

Start the preparation of videos on how to 

implement GLOSOLAN SOPs and best 

practices. 

GSP Secretariat with 

the support of 

volunteering 

laboratories 

October 2020 

Preparation of a conversion table for the 

units of measures to be used in the 

GLOSOLAN SOPs – all endorsed SOPs should 

be edited according to the table 

Mr. Fiame Leo (Samoa) 

 

SOPs leaders 

November 2019 

Preparation of the SOPs reporting form and 

drafting of the SOPs to harmonize in 2020: 

- pH in water 1:2.5  

- pH in CaCl2 and KCl  

- Organic carbon by Tyurin* 

- EC saturated paste 

- EC 1:5 (global leader Gina) 

- Bray I and II  

- Mehlich I  

- Mehlich III  

- Olsen (global leader Gina) 

- Total Nitrogen by Kjedhal and 

Dumas 

- Mineral Nitrogen (KCl 1 or 2 M)  

- Soil particle-size distribution 

(pipette and hydrometer) 

Drafts to be presented at the 4th GLOSOLAN 

meeting 

SOPs global and 

regional leaders with 

the support of the GSP 

Secretariat 

Reporting form ready by 

December 2019 

 

Draft SOPs ready by March 

2020 (to follow: discussion 

at the RESOLANs and 

validation through PT) 

*May 2020 

 

 

 

 

Draft SOPs reviewed and 

endorsed on October 2020 

Start the work on health and safety TBC October 2020 

Fertilizers quality assessment 

Launch an online survey to identify 

laboratories experienced on the topic, 

which usually have agreements with 

national governments 

GSP Secretariat November 2019 
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Establish a working group/International 

Board on the topic and have a preliminary 

discussion on the way forward  

GSP Secretariat December 2019 

Organization of a dedicated workshop GSP Secretariat February 2020 

Pedotransfer functions (PTFs), GLOSIS, mapping and spectroscopy 

Continue the work on the PTFs for organic 

carbon and set up the work for the PTFs on 

electrical conductivity and bulk density 

Mr. Richard Ferguson 

(USDA, USA) 

GSP Pillar 4 

October 2020 

Provide technical inputs to Pillar 4 (data for 

mapping, indicators, etc.) 

All  November 2019 

Inventory on the information and capacity 

GLOSOLAN members need/ have on 

spectroscopy – completion of the “Spectral 

soil data: needs and capacities 

questionnaire” 

Steering Committee on 

spectroscopy  

All GLOSOLAN members 

February 2020 

Development of guidelines on lab 

spectroscopy measurements 

Steering Committee on 

spectroscopy & working 

group on spectroscopy 

May 2020 

Identification of metadata shortlist Steering Committee on 

spectroscopy & working 

group on spectroscopy 

February 2020 

Equipment 

Explore the possibility to establish a donation 

system in GLOSOLAN 

GSP Secretariat January 2020 

Explore the possibility to establish a barter 

system between laboratories in different 

countries 

GSP Secretariat January 2020 

Explore the possibility for GLOSOLAN to work 

with equipment manufacturers 

GSP Secretariat May 2020 

[Eventually] Purchase new equipment to 

laboratories in need based on their 

GSP Secretariat March 2020 
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performance in the GLOSOLAN PT – priority 

should be given to training 

Survey the possibility to establish regional 

soil laboratories in which invest the budget 

available for purchasing equipment 

GSP Secretariat December 2019 

Other 

Start training laboratories – the GSP 

Secretariat to ask RESOLANs for inputs on 

the trainings they need of the most 

GSP Secretariat Survey: December 2019 

Trainings: October 2020 

Seeking for new donors by contacting 

manufactures  

GSP Secretariat December 2019-October 

2020 

Launch, completion and analysis of answers 

on the survey “The future of soil 

laboratories” 

EMBRAPA (Brazil) & 

GSP Secretariat 

November 2019 

Writing of the GLOSOLAN Terminology  Ms. Olga Yakimenko March 2020 

Presentation of the “Resolution for the 

international exchange of soil samples for 

research purposes under GLOSOLAN” for the 

to the 27th Session of the Committee of 

Agriculture (COAG) 

GSP Secretariat  2020 [Date to be 

confirmed] 

 

10. Venue and time of the next meeting 
The 4th GLOSOLAN meeting will take place at FAO HQ in Rome from 20 to 23 October 2020. 

  

https://app.cvent.com/subscribers/events2/Invitee/InviteeDetails?evtstub=3830a263-a3de-457e-9953-c9283e1ceb4b&searchId=36b76fa1-89d7-4890-b77d-741d36eea5f0&inviteestub=c3e9b744-9226-4e3e-96e0-8c1a90e90ec3
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Annex I: Agenda 
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Monday, 28 October 2019 - Iraq room (A235) 

12:30 – 13:00 Registration 

13:00 - 13:20 Opening Mr. Eduardo Mansur, CBL 
Director, FAO 
Ms. Nopmanee Suvannang, 
GLOSOLAN Chair  

13:20 – 13:25 Endorsement of the Agenda  Ms. Lucrezia Caon, GLOSOLAN 
coordinator, FAO 

13:25 – 13:40 Tour de table 
Each participant to introduce themselves and 
state why they are interested in GLOSOLAN and 
what are their laboratory/country needs 

All 

13:40 – 14:00 Item 1: Report of the work performed by 
GLOSOLAN in 2018-2019  

Ms. Nopmanee Suvannang, 
GLOSOLAN Chair  

Regional Soil Laboratory Networks (RESOLANs) 

14:00 -14:20 Item 2: Report from the Asian Soil Laboratory 
Network (SEALNET) 

Mr. Jamyang, SEALNET Chair 

14:20 – 14:40  Item 3: Report from the Latin American Soil 
Laboratory Network (LATSOLAN) 

Ms. Floria Bertsch, LATSOLAN 
Chair 

14:40 – 15:00 Item 4: Report from the African Soil Laboratory 
Network 

Mr. Joseph Uponi, AFRILAB Chair 

15:00 – 15:30 Coffee break  

15:30 – 15:50 Item 5:  Report from the Pacific Soil Laboratory 
Network (ASPAC) 

Mr. Rob De Hayr, ASPAC Chair 

15:50 -16:10 Item 6: Report from the European and Eurasian 
Soil Laboratory Network (EUROSOLAN) 

Mr. Giorgi Ghambashidze, 
EUROSOLAN Chair 

16:10 – 16:30 Item 7: Report from the Near East and North 
African Soil Laboratory Network 

Mr. Karim Shahbazi, GLOSOLAN 
Iran 

16:30 – 17:00 Item 8: Plenary Discussion  
Q&A 

Ms. Lucrezia Caon, GLOSOLAN 
coordinator, FAO 

 

Tuesday, 29 October 2019 - Iraq room (A235) 

Ring test 

9:00 – 9:30 Item 9: Report on the results of the GLOSOLAN PT 
2019 

Mr. Christian Hartmann, IRD 
France 

9:30 – 10:00 Item 10: Q&A and way forward Moderator: Ms. Lucrezia Caon, 
GLOSOLAN coordinator, FAO 

10:00 – 10:30 Item 11: Discussion on PT  and internal control 
documents  

- Survey to identify potential samples 
providers (document 11a) 

- Basic guidelines on how to produce a 
sample for internal control and 
proficiency testing (document 11b) 

Mr. Charles Gowing, British 
Geological Survey and Mr. 
Christian Hartmann, IRD France 
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- Individual laboratory schedule reporting 
(document 11c) and criteria to identify 
labs participating in global PT 

10:30 – 11:00 Coffee break 

11:00 – 12:00 Item 11: Discussion on PT documents 
[continuation] 

Mr. Charles Gowing, British 
Geological Survey 

Standard Operational Procedures (SOPs) 

12:00 - 12:30 Item 12: Review of the procedure to prepare and 
validate SOPs 

Ms. Nopmanee Suvannang, 
GLOSOLAN Chair 

12:30 – 12:40 Side event anticipation: 
“Promoting standardized and Earth Observation-
aware Soil Spectral Libraries for land monitoring: 
Lessons learned from GEO-CRADLE and the 
EuroGEO perspective”  

Mr. George Zalidis, Aristotle 
University of Thessaloniki 

12:40 – 14:00 Group picture in the FAO atrium and Lunch break 

14:00 – 15:00 Item 13: SOP on sample pre-treatment Mr. Charles Gowing, British 
Geological Survey 

15:00 – 16:00 Item 14: SOP on Organic Carbon by Walkley and 
Black 

Ms. Gina Nilo, SEALNET 
Philippines 

16:00 – 18:00 Side event on spectroscopy with walking coffee 
 
16:00 – 16:15            Introduction to spectroscopy by Mr Richard Ferguson, USDA 
16:15 – 17:15            National experiences: 
 

 “Specsolo: Scalable soil carbon analytical platform by FT-NIRS & machine 
learning” by Daniel Vidal Pérez, EMBRAPA, Brazil 

 “Deploying ICP into Work“ by Egon Hirvesoo, Estonia 
 "The use of atomic spectroscopy for environmental monitoring (soil, plant 

materials, natural waters)” by Elena Shamrikova, Ecoanalytical laboratory, IB 
Komi SC UB RAS, Russia 

 “Danish soil spectral library” by Maria Knadel, Aarhus University, Denmark 

 “Calibration in spectroscopy: how to reduce the matrix effect in soil analysis?” 
by Marija Romić, University of Zagreb Faculty of Agriculture, Croatia 

 “Using MIR spectroscopy to predict soil organic carbon and soil organic 
matter for the soil survey program in the USA” by Richard Ferguson, USDA, 
USA 

 “Soil Spectroscopy – to explain and predict different soil systems. How they 
function as a vehicle for plants, animals, microorganisms and humans 
interactions in geological changing environment” by Thembinkosi Mbedzi, Soil 
Science & Agricultural Engineering Laboratories, Zimbabwe 
 

17:15 – 18:00          Open discussion 
 

 

 



 

31 
 

Wednesday, 30 October 2019 - Malaysia room (B227) 

8:30 – 9:30 Item 15: SOP on total carbon by dry combustion Ms. Floria Bertsch, LATSOLAN 
Chair 

9:30 – 10:30 Item 16: SOP on calcium carbonate equivalent by 
Calcimetry and Titrimetric Method 

Mr. Karim Shahbazi, Iran 

10:30 - 11:00 Coffee break 

11:00 – 12:00 Item 17: Plenary Discussion and Decision Making 
– SOPs to develop in 2019-2020 

Moderators: Ms. Lucrezia Caon, 
GLOSOLAN coordinator, FAO & 
Ms. Nopmanee Suvannang, 
GLOSOLAN Chair 

12:00 – 12:20 Item 18: Development of transfer functions – 
progresses, needs and way forward  

Mr. Richard Ferguson, USDA 

12:20 – 13:00 Item 19: Open discussion  Moderators: Mr. Richard 
Ferguson, USDA & Ms. 
Nopmanee Suvannang, 
GLOSOLAN Chair 

13:00 – 14:00 Lunch break 

Spectroscopy 

14:00 – 14:20 Item 20: Interactions between GLOSOLAN and 
the GSP Pillar 4 

Mr. Yusuf Yigini & Mr. Christian 
Omuto, Pillar 4, GSP Secretariat 

14:20 – 14:40 Item 21: Harmonizing spectroscopy: progresses, 
needs and way forward 

Fenny van Egmond, ISRIC  

14:40 – 15:30 Item 22: Plenary Discussion on spectroscopy Moderators: Ms. Lucrezia Caon, 
GLOSOLAN coordinator, FAO & 
Ms. Nopmanee Suvannang, 
GLOSOLAN Chair 

15:30 – 16:00 Coffee break  

16:00 – 16:15 
 

Item 23: Development of the GLOSOLAN 
terminology and upcoming global surveys 

- Spectral soil data: needs and capacities 
questionnaire (leader, Fenny van Egmond, 
ISRIC) 

- The future of soil laboratory (leader 
EMBRABA, Brazil) 

Ms. Lucrezia Caon, GLOSOLAN 
coordinator, FAO 

16:15 – 16:30 Item 24: GLOSOLAN governance, webpage, new 
partners 
 

16:30-17:00 Item 25: Review of the GLOSOLAN work plan and 
decisions for the year 2019-2020. Closure of the 
meeting 
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Niger National Institute for 

Agricultural Research 

Abdulrazzaq, Ibrahim Bakri Director General Agricultural Research Directorate, 

Ministry of Sci. &Tech. 

Al-Masreki, Mohammed Senior Researcher in the Agricultural 

Research and Extension Authority, 

Yemen 

Agricultural Research and 

Extension Authority, Yemen 

Arabi, Intisar Head of the Central Laboratory of the 

Use, conservation and Production 

Administration 

Land use,conservation and 

production Adminstraion 

ARÁN MAYORAL, MIGUEL Soil surveyor Sociedad Española de Ciencia del 

Suelo 

Bani Hani, Nabeel Director of Laboratory National Agricultural Research 

Center 

Bazarradnaa, Enkhtuya Researcher and lecturer Institute of Plant and Agricultural 

Sciences 
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Management 
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Butlers, Aldis Scientific assistant Latvian State Forest Research 

Institute "Silava" 

De Hayr, Robert Science Leader Dept Environment and Science 

Dwenee, Sadeq Jaafar 

Hasan 

Senior scientific researcher Ministry of Science and 

Technology, Agricultural Research 

Directorate, Soil and Water 

Resources C. 

Ferguson, Richard Chemist USDA-Natural Resources 

Conservation Service 

Friesl-Hanl, Wolfgang Scientific employee Environment Agency Austria, 

Umweltbundesamt GmbH 

Ghambashidze, Giorgi Head of Laboratory of Soil Fertility 

Research Service 

Scientific-Research Center of 

Agriculture 

Gowing, Charles Laboratory Quality Manager British Geological Survey 

hartmann, christian  Researcher (soil scientist) IRD (France) 

Havolli, Valmire Head of the Soil Laboratory Ministry of Agriculture, Forestry 

and Rural Development/ Kosovo 

Institute of Agriculture 

Heidkamp, Arne Head of Agricultural Soil Monitoring 

Laboratory 

Thünen Institute of Climate-Smart 
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Hirvesoo, Egon Head technologist Agriculturel Research Centre 
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Management 
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Name and Last name Title Institution 

AGROCHEMISTRY RESEARCH 

NAMED SOKOLOVSKIY 

STUHNE, GORAN Head of Laboratory EUROINSPEKT CROATIAKONTROLA 

d.o.o. 

Suvannang, Nopmanee GLOSOLAN Chair Land Development Department 

Takata, Yusuke Principal researcher National Agriculture and Food 

Research Organization 

Tali, Ülle  Deputy head of the Agrochemistry 

laboratory 

Agricultural research centre 

Uponi, Joseph Manager, Analytical Services International Institute of Tropical 

Agriculture, Ibadan, Nigeria 

van Egmond, Fenny soil sensing expert ISRIC World Soil Information 

van Vark, Winniefred manager WEPAL Wageningen University/ WEPAL 

Velikonja Bolta, Špela  Substitute analyst for soil analyses  Agricultural Institute of Slovenia  

Villalba Martinez, Carlos 

Javier  

Director de Investigación Sociedad Paraguaya de Ciencias de 

Suelos - Universidad Nacional de 

Caaguazú 

Watts, Michael Head of Inorganic Geochemistry British Geological Survey 

Wilson, Peter Manager National Soil Information CSIRO 

Wozniak-Dudzinska, Edyta Specialist University of Warsaw Biological and 

Chemical Research Centre 

Yakimenko, Olga Researcher Lomonosov Moscow State 

University 

Zalidis, George Professor Aristotle University of Thessaloniki 

/ Interbalkan Environment Center 
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From the GSP Secretariat: 

Ms. Lucrezia Caon, GLOSOLAN coordinator at the GSP 
Ms. Rosa Cuevas, LATSOLAN and EUROSOLAN coordinator at the GSP 
Mr. Yusuf Yigini, Pillar 4 and 5 coordinator at the GSP 
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Annex III. Amendment to the GSP Soil Data Policy 
 

Please note that the full document is available at http://www.fao.org/3/a-bs975e.pdf 

 

Amendment 1 (Approved by the 7th GSP Plenary Assembly, 7 June 2019):  

Protection of data collected and exchanged in the context of soil laboratory harmonization activities 

(GLOSOLAN/RESOLAN)  

1.1 Anonymity of soil laboratories  

A general non-public laboratory code will be developed and maintained by the GSP Secretariat and by 

other few selected actors involved in GLOSOLAN and proficiency testing activities. Individual laboratory 

performances are communicated individually. Such laboratory-specific reports are non-public.  

1.2 Data storage and evaluation of ring tests  

Methods and criteria for evaluation of rings tests are public. Analytical data are stored by the above-

mentioned secretariats, and are non-public. The use of data from rings tests by the secretariats or other 

third parties require the consent of the ring test participants.  

1.3 Results and publication  

Results and reports have to be coordinated with the ring test participants. This includes the sharing of 

drafts and the option to review. Results of rings tests are public, the codes (see 1.1) are applied. 

Authorships and acknowledgements follow the GSP Soil Data Policy, section 3 (Ownership, data rights 

and citation). 

  

http://www.fao.org/3/a-bs975e.pdf
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Annex IV. Resolution for the international exchange of soil samples for 
research purposes under GLOSOLAN 

 

The 7 th GSP Plenary Assembly, 

Recalling the importance of soil resources for the provision of ecosystem services essential to life on Earth 

and human well-being, 

Highlighting that evidence-based decisions made using harmonized and reliable data and information are 

critical to the achievement of sustainable soil management and food security and nutrition, a key objective in FAO’s 

mandate, 

Stressing the need to coordinate actions to harmonize and standardize soil analytical data and soil analysis 

methodologies globally, 

Recognizing the potential of the Global Soil Laboratory Network (GLOSOLAN) to go beyond laboratory 

boundaries, with data generated from harmonized soil laboratories methods and procedures assisting countries with 

(1) improving or establishing a national monitoring system, (2) improving or establishing a National Soil Information 

Systems that can feed the planned Global Soil Information System (GLOSIS), (3) reporting on the achievement of the 

Sustainable Development Goals and other international programmes, (4) supporting decision making at both field 

and policy levels, (5) contributing to the development of international standards and indicators, (6) assessing and 

monitoring of degraded lands and/or lands affected by climate change and other threats, as identified in the Status 

of the World Soil Resources report, (7) interpreting soil resources for best use and management, (8) improving the 

connection between soil chemistry, physics and biology, (9) contributing to and improve soil classification and 

description, (10) assisting companies manufacturing laboratory equipment in improving their products, (11) 

expanding the opportunities for technical and scientific cooperation, (12) strengthening the capability of extension 

services, (13) identifying research needs, and (14) increasing investments in research. 

Acknowledging the large and increasing participation of laboratories in GLOSOLAN, the many achievements 

of the network since its establishment in November 2017, and its well defined and challenging work plan, 

Recalling the difficulties encountered by GLOSOLAN in exchanging soil samples for executing inter-

laboratory comparisons in Latin America and Asia, 

Having considered that GLOSOLAN provides laboratories participating in inter-laboratory comparisons with 

phytosanitary safe soil samples and detailed guidelines on how to handle the soil samples, minimizing the risks for 

any type of contamination, 

Takes note of the need of GLOSOLAN to have a simplified procedure to internationally exchange soil 

samples for research purposes, 

Welcomes the proposal of the GSP Secretariat and laboratories in GLOSOLAN to submit the request for 

establishing such a procedure to FAO member countries at the 27th session of the Committee of Agriculture. 

 

7th GSP Plenary Assembly 

7 June 2019 
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Annex V. Outline of the guidelines on lab spectroscopy measurements 
 

1. Introduction to spectroscopy 

Basic principles of diffuse reflectance spectroscopy 

Electromagnetic spectrum and wavelength ranges (visible, NIR, MIR) 

Diffuse and direct reflectance 

Absorbance vs reflectance 

Dispersive vs Fourier-Transform 

Low cost technology (diode, MEMS, chip) 

Associated methods (ATR, Transmission, Far IR, photoacoustic) 

 

2. Introduction to soil spectroscopy 

 

Soil adsorption features: mineral, organic, pollutants 

Direct interpretation of soil spectra (VNIR, MIR) 

Calibration of spectra to soil properties (brief) 

Spectral processing 

Spectral calibration methods 

Wet chemistry reference data 

Spectral indicators 

Applications of soil spectroscopy 

Advisory services 

Soil carbon accounting 

Digital soil mapping 

 

3. Spectral instruments 

Main instrument types in common use for soil spectroscopy 

Optics options (light sources, mirrors, beam splitters, detectors) 

Background and reference readings 

Spectral range, bandwidth, spectral recording and sampling intervals 

Performance metrics (signal-to-noise, etc.) 

Sample presentation overview (fixed window, fibre-optic, contact, non-contact, through bags) 

Operational and performance quality checks, diagnostics 

Operating environment (temperature, humidity, CO2) 

Instrument maintenance 

Software (instrument, identification/classification/calibration) 

 

4. Soil sample preparation 

Field sampling (brief on representativeness, depth location, cumulative mass, sub-sampling) 

Soil primary processing (drying, crushing, sieving, subsampling) 

Soil secondary processing (milling, subsampling) 

Labelling, QR/Bar codes 

Potential errors along the sample processing chain 

Contamination (e.g. brass sieves, cross-contamination) 

Sample representativeness and sources of bias 
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Coarse vs fine fraction (hard aggregates, laterite nodules) 

Operation and operator subjectivity 

Labelling errors 

Moisture 

 

5. Soil sample preparation and reading 

Effect of grinding / particle size 

Effect of moisture 

Sample presentation options, consistency, field of view. 

Sample holders (glass, optical glass, polythene bags) 

Number of scans, scanning time, replicate samples 

Sample rotation 

 

6. Spectra quality assurance and control 

Use of standards 

Visual check of spectra 

Troubleshooting (moisture bands, CO 2 bands, saw-tooth, detector saturation, noise) 

Automatic quality checks 

 

7. Calibration of soil properties 

Objectives 

Soil functional properties 

Reference data methods, consistency, reproducibility, GLOSOLAN 

Transformation of spectral and reference data 

Special features of spectral data (correlation, heteroscedasticity, overfitting) 

Calibration 

Sample selection 

Data preparation 

Outlier detection, handling 

Methods (PCA, PLSR, MBL, ensemble) 

Local vs global 

Resampling 

Hold-out validation 

Performance metrics 

Robustness 

Prediction 

Outlier detection and follow-up 

Model versioning 

Iterative spectral library building 

Alternative approaches 

Pattern matching 

Clustering 

Reference property classification 

Spectral indicators independent of reference data 

 

8. Laboratory information systems 
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Importance of recording metadata 

Sample tracking and management 

Physical soil archive management 

Software systems 

 

9. Spectral software 

Databases 

Quality control 

Visualisation 

Sample selection 

Calibration 

Prediction 

Recording the workflow 

 

10. Spectral prediction performance 

What properties calibrate well, not so well, review 

11. Digital soil mapping application 

National soil information systems 

Covariates 

Digital soil mapping methods 

Error propagation 

Spatial-spectral calibration 

Examples: making national SOC maps for GSOC 

Soil monitoring using spectra 

 

12. Soil testing and advisory services application  

Fertilizer advisory 

Pollution monitoring 

Mobile labs 

Rural labs 

Handheld field scanners 

 

13. Soil carbon accounting example application 

Soil monitoring 

Repeated lab measurements 

In-field scanning 

Core scanning 

Systems 

Reporting 

 

14. Reporting for global spectral library development 

Instrument specifications 

Instrument settings 

Sample preparation 

Sample presentation 
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Recording standards 

Raw spectra storage 

Metadata storage 

Global spectral databases: GLOSIS Calibration transfer/standardisation of spectra 

Reference soil analysis, wet chemistry 

Data sharing agreements 

 

15. Future developments 

Spectral management software advances 

Machine learning and artificial intelligence advances 

Instrument advances 

Distributed ledger systems, e.g. blockchain 


