
 INSII-V/19/Report  

 

 INSII-V/19/Report 

 
 

 

 

 

 

 

 
 

 

 

 

 

Report of the fifth Workshop 

of the International Network of 

Soil Information Institutions 

(INSII) 
 

 

Rome, Italy, 21 – 23 October 2019 
 

 

 

 

 

  



 INSII-V/19/Report  

 
INSII-V/19/Report  

 

 

REPORT OF THE FIFTH WORKSHOP OF THE INTERNATIONAL NETWORK OF 

SOIL INFORMATION INSTITUTIONS (INSII) 

 

Rome, Italy, 21 – 23 October 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS 

Rome, 2019 



 INSII-V/19/Report  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The designations employed and the presentation of material in this publication do 

not imply the expression of any opinion whatsoever on the part of the Food and 

Agriculture Organization of the United Nations concerning the legal status of any 

country, territory, city or area or of its authorities, or concerning the delimitation of its 

frontiers or boundaries. 

  



 INSII-V/19/Report  

 
 

Contents 
 

 

List of Acronyms 5 

Opening of the workshop and tour de table 6 

1.  Progress and Status of the Current Implementation Plan (2015-2020) 7 

2.  Progress at Regional Level (2015-2020) 8 

3.  Progress – GSP Soil Data Facility 11 

4.  ITPS and Pillar 4 11 

5.  GLOSIS 12 

6.  SoilSTAT 14 

7.  Global Data Products 15 

8.  Concept Note - Establishing the Technical Framework for Global Soil Grids of Soil 

Properties & Soil Threats 18 

9.   Pillar 4 & Pillar 5: Spectral Data, GLOSIS and GLOSOLAN 18 

10.   Pillar 2 - GSP Publishing & Communication Strategy for Pillar 4 Products 19 

11.  National Soil Information Systems: Experiences from Sudan, Lesotho and Laos 20 

12. Towards the new Pillar Global Implementation Plan (2020 – 2030) 20 

13.   Closure 22 

Annex I: List of participants 23 

 

  

 

  



 INSII-V/19/Report  

 

List of Acronyms 

 

CESRA  Centre of Excellence for Soil Research in Asia  

COAG    Committee on Agriculture  

EEA   European Environment Agency 

EJP   European Joint Program  

FAO   Food and Agriculture Organization of the United Nations 

GEOSS  Global Earth Observation System of Systems 

GSOCmap  Global Soil Organic Carbon Map 

GSP   Global Soil Partnership 

GLOSOLAN   Global Soil Laboratory Network 

GLOSIS  Global Soil Information System 

GSERmap  Global Soil Erosion Map  

GSSmap   Global Soil Salinity Map  

GSOCseq  Global SOC Sequestration Potential Map 

HWSD V2  Harmonized World Soil Database version 2  

INBS   International Network on Black Soils 

INSII   International Network of Soil Information Institutions 

IPCC   Intergovernmental Panel on Climate Change 

ISRIC   International Soil Reference and Information Centre 

ITPS   Intergovernmental Technical Panel on Soils 

IUSS   International Union of Soil Sciences 

P4   Pillar 4 

P4IP   Pillar 4 Implementation Plan 

P4WG   Pillar 4 Working Group 

P5   Pillar 5 

PA   Plenary Assembly 

SDGs   Sustainable Development Goals 

SDF   Soil Data Facility  

SIS   Soil Information System 

SOC   Soil Organic Carbon 

SOM   Soil Organic Matter 

SPI   Science-Policy Interface of UNCCD 

UNCCD  United Nations Convention to Combat Desertification 

UNFCCC  United Nations Framework Convention on Climate Change 

WSD   World Soil Day 

 

 

 

 



 INSII-V/19/Report  

 

Opening of the workshop and tour de table 
 

The fifth workshop of the International Network of Soil Information Institutions (INSII) was held at the 

Food and Agriculture Organization of the United Nations (FAO) Headquarters, Rome, Italy, from 21 to 

23 October, 2019. 

 

Mr. Eduardo Mansur, Director of the FAO Land and Water Division, opened the meeting and welcomed 

the participants. He highlighted the demand for soil information in order to support sustainable soil 

management. He stressed that soil organic carbon is an important indicator for the SDG 15.3 and 

especially relevant in the context of climate change. He also pointed out that soil information in general, 

and carbon data in particular, is essential for the progress under global multilateral agreements on 

climate, desertification and biodiversity. 

 

Mr. Ronald Vargas (GSP Secretary) welcomed the appointment of the INSII Chair, Mr Luca 

Montanarella by the 7th Plenary Assembly. He stressed the need for all national soil information 

institutions to work together for mapping soil resources. He explained that the requests to produce 

applied soil maps are continuously coming from the Plenary Assembly.  And while FAO has the capacity 

to conduct such work, the GSP Secretariat always strives to consult with the INSII on the development 

of these maps. He asked the participants for their feedback on the 3 global data products that are 

currently being prepared with member countries. He also pointed out that the current implementation 

plan was prepared years ago and expiring in 2020. And there is a need to review what has and has not 

been achieved. He expressed his hope that the new implementation plan will be prepared considering 

the lessons learned from the previous one.  

 

Mr. Luca Montanarella (Chair of INSII) informed the participants that he was elected at the GSP plenary 

to chair INSII. He emphasized that INSII is a network of institutions nominated by governments to 

represent countries in the network. He also reminded the meeting countries are given freedom to 

nominate more than one institution to the INSII network. 

 

The meeting proceeded with a tour de table. 

 

Mr. Montanarella commented that each country can nominate more than one institution to the INSII 

network. The agenda was then unanimously adopted and Mr. Peter Wilson (Australia) was appointed 

as a rapporteur of the meeting. 
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1.  Progress and Status of the Current Implementation Plan (2015-2020)  
 

Mr. Yusuf Yigini (GSP Secretariat) presented a comprehensive update on the execution of the Pillar 

4Implementation plan (P4IP) since 2015. He emphasized that the current P4IP is based on the 

recommendations from the Pillar 4 Plan of Action that was reviewed by the ITPS and adopted by the 

GSP Plenary Assembly in 2016. Mr. Yigini presented the activities of the current P4IP: SoilSTAT, 

GloSIS, Capacity development and provided an overview of the status of implementation for each task. 

Overall progress in implementation of activities was estimated at 55%. Specifically, the progress for 

the, general items is at 50% (2 out of 4 tasks), SoilSTAT – 100% (1 of 1 task), GloSIS – 15% (2 out of 

8 main tasks), and capacity development – 100% (5 out of 5 tasks). Mr. Yigini outlined following key 

issues hampering execution of the Pillar 4: limited financial resources; in-kind contributions that lead to 

limited commitment and delays in implementation; difficulties in electronic communication; activities 

that need to be revised; structure of INSII that does not allow INSII members to respond to diverse 

requests; expiring mandate of the current Soil Data Facility (SDF) and its in-kind contributions; 

governance system including external self-funded SDF.  

 

Mr. Montanarella suggested that a more realistic P4IP is needed based on many lessons learned. He 

pointed out that only a small proportion of the countries were represented at the meeting: an issue 

related to the governance structure and functioning of INSII. The Secretariat explained that many 

countries could not attend due to lack of financial resources. 

 

Mr. Rik van den Bosch (Soil Data Facility, ISRIC) asked for clarification, why a self-funded SDF is 

considered an issue. 

 

Mr. Yigini explained that being external and self-funding is a limitation for the SDF itself, and that its 

tasks are not clearly defined in the current P4IP, which may lead to delays in implementation. 

 

Mr. Victor Chude (Nigeria) pointed out that many countries are not represented at the meeting due to 

funding issues. He suggested that the national governments should allocate funds to support the 

attendance to the INSII meetings and that such commitments be made by national representatives at 

the Plenary Assembly. He also suggested that FAO offices in the countries could advocate for such 

support from the national governments.  
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2.  Progress at Regional Level (2015-2020) 
 

2a - Progress at Regional Level (2015-2020)- Africa 

 

Mr. Christian Thine Omuto (African Soil Partnership, Pillar 4 Working Group) presented the progress 

of the Pillar 4 activities in Africa, on behalf of the newly appointed Pillar 4 working group representatives. 

He gave an overview of regional priorities, in particular: addressing soil degradation as a major factor 

in food insecurity, guiding & enabling implementation of sustainable soil management practices, 

developing national and regional soil information systems, addressing climate change & climate change 

adaptation, developing and implementing capacity building programs, and establishing linkages and 

networks with other initiatives. He emphasized that during the implementation period 23% of countries 

in the West and Central Africa and 39% of countries in the East and Southern Africa updated their 

national soil databases.  

 

The national soil information systems are currently operating in Ethiopia and Lesotho. He suggested 

that for an effective way forward, specific attention should be paid to revising the implementation plan, 

establishing good and timely coordination with focal points to deliver the outcomes, as well as improving 

resource mobilization strategies. 

 

 2b - Progress at Regional Level (2015-2020)- Latin America and the Caribbean 

 

Mr. Mario Guevara (Latin America and the Caribbean Soil Partnership, University of Delaware, USA) 

presented the progress of Pillar 4 activities in the region on behalf of Mr Guillermo Federico Olmedo 

(Pillar 4 Working Group, Latin America and the Caribbean). Latin America and the Caribbean Soil 

Partnership was established in April 2019 by merging South American Soil Partnership and Central 

America, the Caribbean and Mexico Soil Partnerships. This creates new interoperability challenges in 

the region, including conceptual, technological, organizational and cultural barriers. Mr. Guevara 

emphasized the successes of the capacity development in the region, supported by FAO's Technical 

Cooperation Programme. Capacity development allowed to improve accuracy and resolution of soil 

property maps, empowered the countries with state-of-the-art technologies, helped to gather the best 

available information and to improve access to it. He stressed the participation of the countries of the 

region in the GSOCmap and the regional efforts to validate it, increase its accuracy and improve gap-

filling. He also listed that the large challenges for the region as: transitioning from mapping soil 

properties to mapping of soil functions and risk assessments; increasing spatial resolution of the grids 

to 100m; adding time dimension to digital soil mapping and modeling; monitoring country-specific soil 

condition. Some progress on these issues have already been made, in particular soil erosion was 

addressed at the digital soil mapping workshop in Bolivia in 2019; high resolution mapping of electrical 

conductivity (for soil salinity assessment) is underway in Mexico; and empirical modelling of soil carbon 

change performed in Brazil.   
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2c - Progress at Regional Level (2015-2020)- Europe 

 

Ms. Maria Fantappiè (European Soil Partnership, CREA, Italy) presented the progress of the Pillar 4 

activities in Europe. She elaborated the existing INSPIRE legislation that aims to ensure that the spatial 

data infrastructures of the EU Member States are compatible and usable in transboundary context. She 

gave an overview of participation of the European countries in the CountrySIS survey, the GSOCmap, 

and other Pillar 4 activities, as well as the results of CountrySIS survey regarding the challenges in the 

establishment of digital databases of soil properties, soil information systems and monitoring systems. 

She expressed hope that the European Joint Program on agricultural soil management 2020 (EJP) 

including work package 6 for supporting harmonized soil information and reporting will help in 

implementing pillar 4 activities in the region. Ms. Fantappiè listed the key issues for the region, in 

particular: integration/harmonization of INSPIRE standard with the GLOSIS standard; concerns raised 

by contributing countries on the authorship of the low-resolution grids of soil properties and threats; the 

high costs for the countries to establish a soil monitoring system. She made suggestions for addressing 

these issues, in particular: involving countries without a national focal point and/or P4WG member and 

supporting in the establishment of INSII; providing capacity development to achieve uniform knowledge 

on soil database, SIS management and digital soil mapping; harmonization of standards for INSPIRE 

and GLOSIS; coordination of activities with EJP project; finding additional funding; better regulating 

and valorizing voluntary involvement in GSP/ESP activities (solving issues of data ownership and 

authorship of results) 

 

2d - Progress at Regional Level (2015-2020)- Eurasia 

 

Mr. Oleg Golozubov (Eurasian Soil Partnership, Lomonosov Moscow State University, Russian 

Federation) presented the progress of the Pillar 4 activities in the sub-regional Eurasian Soil 

Partnership. He emphasized that the creation of a national SIS should meet practical needs of the 

country's economy, because in many cases pure soil research is financially impossible. Other important 

constraints are fragmentation of data and necessity to use legacy information together with the current 

data. Mr. Golozubov presented his vision of GloSIS from the Eurasian perspective which entails that 

each country first needs to have a national standard for storing, presenting and exchanging data at the 

national level. National standards should contain extended object model for soil data and should be 

convertible to SoilML, ISO28258, and other XML-like standards recommended by FAO. He pointed out 

some bottlenecks for the regional implementation, particularly: lack of skilled experts in soil information 

and the need to organize a workshop for them; lack of interdepartmental interaction inside each country; 

support from focal point is needed for nominating Pillar 4 representatives and facilitating 

interdepartmental cooperation. He also suggested to collect information on institutions/departments in 

possession of soil-related data and information and to make the list of objects, their characteristics, 

quality and quantity of data.   

 

Mr. Chude commented that the challenges were similar for different regions. He suggested that these 

reports should go to the ambassadors of the countries to FAO, who can help to address the issues. He 
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also suggested bringing the discussed problems to representatives of the countries during the FAO 

council. 

 

Mr. Golozubov suggested that contacting ambassadors could be combined with the work through a 

lateral network of specialists. 

 

Mr. Abdelmagid Ali Elmobark Elhag (Agricultural Research Corporation, Sudan) suggested to deliver 

the report to the national Ministers of Agriculture at their annual meeting in FAO. 

 

2e - Progress at Regional Level (2015-2020)- Near East and North Africa 

 

Mr. Abdelmagid Ali Elmobark Elhag (Agricultural Research Corporation, Sudan) presented the progress 

of the Pillar 4 activities in the Near East and North Africa on behalf of Mr Rachid Moussadek (Pillar 4 

Working Group, NENA). He presented the results of the GSP capacity building in digital soil mapping, 

which allowed the countries of the region to create or improve their soil organic carbon maps and 

contribute to the GSOCmap. He also stressed the necessity to overcome fragmentation of data in every 

country and facilitate data sharing. He gave an account of the main needs of the region as follows: 

trainings on digital soil mapping; funding for the establishment of national SIS, harmonization of data 

and terminology between the countries of the region. The largest barriers for the region are time and 

financial cost for the digitalization of existing soil maps, and lack of willingness from the national 

governments to share data. 

 

 

2f - Progress at Regional Level (2015-2020)- North America 

 

Mr. Albert Vandenbygaart (North American Soil Partnership, Agriculture & Agrifood Canada) presented 

the progress of the Pillar 4 activities in North America. He presented the soil databases and information 

systems existing in Canada and in the United States of America. He listed the key issues for Canada 

as: firewall constraints for open and interoperable data services; verification of SoilML specifications; 

lack of up-to-date data; multiscale data use and integration. He suggested the required actions for 

Canada such as promoting data originators to share data via interoperable data standards and services; 

facilitating partners who do not have means to serve up and to share their soils data; developing use 

cases to demonstrate the utility of soil information among partners. He also emphasized on the current 

work of the USDA/NRCS on a public delivery avenue to deliver its extensive Mid-Infra-Red Spectral 

library.   
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2g - Progress at Regional Level (2015-2020)- Pacific 

 

Mr. Peter Wilson (Pacific Soil Partnership, CSIRO, Australia) presented the progress of the Pillar 4 

activities in the Pacific region on behalf of Mr David Medyckyj-Scott (Pillar 4 Working Group, Pacific).. 

He explained that the low representation from the region at the meeting was due to connectivity issues 

related to its geographical features, in particular having large distances but small land area. He 

presented the regional implementation plan and some regional activities, in particular: designing 

national soil carbon monitoring program and farm-scale mapping to underpin regulation in New 

Zealand; operational digital soil mapping and agricultural suitability assessment, National Soil Policy 

development and national soil modelling in Australia. He also emphasized the contribution of experts 

from the region to the development of the GLOSIS data exchange, and an ongoing work to develop the 

Pacific Soil Portal. Mr. Wilson also mentioned that the big issue is that some national governments do 

not recognize soils as a priority, which is a major constraint for the implementation.   

 

 

3.  Progress – GSP Soil Data Facility 
 

Mr. Bas Kempen (Soil Data Facility, ISRIC, the Netherlands) presented the contribution of the GSP Soil 

Data Facility (SDF) to Pillar 4 and Pillar 5 activities. He emphasized that these activities have been a 

collective effort of P4 and P5 activities, thanks to the collaborative efforts of individuals and institutes, 

and were presented at various conferences. He stressed that the SDF position is not funded, and 

presented a financial estimation of the in-kind contributions of ISRIC to the GSP. Mr. Kempen stated 

that ISRIC is willing to serve another 3-year term as the SDF to support further development of GLOSIS 

and relevant P5 activities. 

 

4.  ITPS and Pillar 4 
 

Mr. Yusuf Yigini (GSP Secretariat) presented the activities of the Intergovernmental technical Panel on 

Soils (ITPS) on behalf of Ms. Costanza Calzolari (Chairperson of the ITPS Pillar 4 working group). He 

emphasized that ITPS is in the center of the Pillar 4 Implementation and that its functions are: providing 

technical/scientific guidance on Pillar 4 activities; reviewing and revising the technical elements and 

documents; approving and clearing Pillar 4 data products before public release. He announced that the 

eleventh working session of the panel will be held between 20-22 November 2019 at FAO HQ the panel 

will be updated with all Pillar 4 activities and progress. 
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5.  GLOSIS 

 

5a - GLOSIS - Design and Spatial Data Infrastructure 

 

Mr. Bas Kempen (Soil Data Facility, ISRIC) presented the GLOSIS design document that was 

developed by a group of experts led by ISRIC. Document was endorsed by the Pillar 4 Working Group 

(P4WG). Mr. Kempen asked INSII to endorse this document. The document focuses on the conceptual 

design of a federated Global Soil Information system (GLOSIS) with different levels of participation. He 

explained the data exchange principles envisioned in the document and the conceptual design of the 

GLOSIS data exchange service. For the way forward, Mr. Kempen suggested that further research and 

development of the service is needed in order to resolve many technical challenges. He suggested that 

the important tasks will include: implementing the domain model developed by Pillar 5 in the service; 

research and development of tools that provide functionality of the GLOSIS template node; identifying 

requirements and tools for the back-end of the discovery hub; addressing the needs and requirements 

of data providers; exploring synergies with GLOSOLAN, related to spectroscopy and method 

harmonization. 

 

In the following discussion, several questions were raised regarding whether the proposed system 

implements the measures against malicious attacks, transformation of the raw data into non-sensitive 

information, data quality control and filtering out duplicates and overlaps. Mr. Kempen response 

highlighted that these issues are the responsibility of the data provider, while the proposed system 

provides a set of technologies that will help them to share their data. 

 

The discussion continued on the topic of user requirements, to which GLOSIS is supposed to clarify 

whether these requirements were assessed or considering particular use cases would limit the 

development of the system. Mr. Kempen and Mr. Luís de Sousa (Soil Data Facility, ISRIC) admitted 

that it is important to understand the user requirements since no work has been done to assess them 

so far. 

 

The discussion also touched on the topic of the work needed from the data providers to establish a 

system according to GLOSIS standards, in particular in case INSPIRE standard is already in place. Mr. 

Kempen and Mr. de Sousa explained that converting the standards should be possible, but it requires 

more research, and input from Pillar 5. 
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5b - GLOSIS Data Exchange Model  

 

Mr. Reiner Baritz (European Environment Agency, Chair Pillar 5) presented the ongoing work on the 

GLOSIS data exchange model. He introduced the working team, including experts from GSP SDF, 

GSP Secretariat, Pillar 5 consultants, and experts from research institutions from different countries.  

 

Mr. Baritz presented several phases of the work and the conclusions that have been reached so far. In 

particular, he said that ISO 28258 was preliminarily considered as a basis for the GLOSIS data 

exchange model, and that it is currently being enhanced (specialized) for identified soil body properties. 

The ongoing work includes the development of the XML schema for implementation. User testing, 

feedback and improvements of the model are foreseen as the next steps.  

 

In the following discussion, questions were raised regarding the choice of ISO model as a basis for 

GLOSIS, and the problems of compliance with existing, legally binding data models, especially at 

INSPIRE. It was emphasized that it is desirable to prevent double work for the data providers, although 

that it is a challenging task for which the model testing phase is extremely important.  

 

Another question was raised regarding the accounting for uncertainty in the system. It was discussed 

that there are different ways of exchanging uncertainty information and that it should be added to the 

list of user requirements.  

 

There was also a discussion related to the potential users of the system. It was emphasized that the 

spectrum of users should be widened beyond soil scientists. Regarding the national reporting, it was 

discussed that although GLOSIS may be helpful, national use-cases might be even more important. At 

this point it was generally agreed that capacity development should be critical in helping the countries 

to establish their own SIS.   

 

5c GLOSIS T1 & T2 Soil Data 

 

Mr. Bas Kempen (Soil Data Facility, ISRIC) presented a new version of the document describing Tier 

1 and Tier 2 soil profile data for GLOSIS. He noted that the document for T1 & T2 soil profile databases 

was discussed at the 4th INSII meeting in 2018. However, due to evolving idea of GLOSIS as a 

federated system, the approach was reconsidered. The revised document does not entail the creation 

of global soil profile databases, but rather speaks of Tier 1 and Tier 2 data. Tier 1 is envisioned as 

containing all soil data that are considered for exchange in GLOSIS, including spectral data. Tier 2 

represents subsets of Tier 1 based either on quality criteria, thematic criteria (e.g. tied to soil threats) 

or as reporting criteria (indicators of SoilSTAT). Mr. Kempen emphasized that the document is useful 

to define which properties will be considered for exchange in GLOSIS and to inform domain model 

development. 

 

Mr. Montanarella suggested that the INSII members need to discuss the proposed GLOSIS design and 

come up with a decision which will be then brought to the GSP Plenary Assembly.  
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In the following discussion, the questions of the purpose of the system and user requirements were 

brought up. It was suggested that GLOSIS system will not replace the existing government reporting 

systems. Mr. Yigini (GSP Secretariat) suggested that the focus should be on national SIS to improve 

local capacities, promote interoperability and data sharing. Mr. Antonio Bispo (INRA, France) 

suggested that the system might not be needed for countries that already have SIS, while data sharing 

is a question of national and international policies. Many participants expressed their support to the 

GLOSIS idea and suggested that such a system is needed to help countries collect, harmonize and 

share the data. It was also suggested that the needs of national stakeholders, who will financially 

support SIS in the countries, should be considered.  

 

After the discussion, the proposed GLOSIS design and the two documents (Conceptual design of the 

Global Soil Information System infrastructure; Tier 1 and Tier 2 data in the context of the federated 

Global Soil Information System (GLOSIS)) were approved by INSII.   

 

6.  SoilSTAT 
 

Mr. Yusuf Yigini (GSP Secretariat) presented a concept of SoilSTAT as the statistics and indicator 

monitoring tool of GloSIS. He listed the envisioned users of the system, including national and global 

stakeholders. He suggested that SoilSTAT indicators can be derived from global grids of soil properties 

and threats or national SIS, and integrated into FAO statistical system (FAOSTAT). The proposed 

indicators are related to soil threats: soil organic matter decline, soil erosion, soil salinization, carbon 

sequestration, soil sealing, soil pollution, soil compaction, soil biodiversity decline, soil acidification.  

 

In the following discussion, questions were raised on how to ensure that system will be officially used 

by the countries to report to international organizations. It was suggested that for the official status, the 

data should be only provided to SoilSTAT by statistical offices of the countries. INSII can decide on 

indicators for the system and provide guidelines for the countries to ensure that all countries are able 

to report adequate information.  

 

It was discussed whether GSP as a voluntary partnership is positioned to deal with official reporting 

such as SoilSTAT or whether it should be a purely FAO system. It was suggested that the reporting 

should come through official national offices and GSP can provide methodology for calculating 

indicators and link to GLOSIS can ensure that most relevant data is reported. It was pointed out that 

the data flows need to be elaborated since reporting different indicators may follow different procedures 

in the countries. 

 

Mr. Montanarella asked INSII members to comment on the SoilSTAT concept note, and suggested that 

P4WG may finalize it. He suggested that INSII is not mandated to take any decisions on SoilSTAT and 

that the report should be brought up to the GSP Plenary Assembly.   
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7.  Global Data Products  
 

7a - Global Soil Organic Carbon Map - GSOCmap (v1.5)  

 

Mr. Yusuf Yigini (GSP Secretariat) provided an update on the recent developments regarding the Global 

Soil Organic Carbon Map (GSOCmap). In 2019 the GSOCmap was updated to version 1.5 and 

currently includes national data from 85 countries covering 73% of the land area. P4WG decided to put 

the GSOCmap under the creative commons attribution license – CC BY. Mr. Yigini informed the 

meeting that the preparation of the next update version 1.6. is underway and presented draft versions 

of several updated national maps. He invited the countries to update, improve, validate and publish 

their national SOC maps, and to share national datasets for global validation and to use national SOC 

maps for SDG and LDN reporting. 

 

Questions were raised regarding estimating uncertainty of the GSOCmap and communicating it to the 

stakeholders, representation of peatlands on the map, improvements of national and gap-filling maps 

and plans increasing the depth of SOC estimation in the future updates of the GSOCmap. Mr. 

Kostiantyn Viatkin (GSP Secretariat) explained that the global uncertainty estimation is provided in the 

updated technical report which is currently under review by the ITPS, while national uncertainty 

estimations can be requested from the national data providers. He emphasized that the improvement 

of national and gap-filling maps comes through incorporating more observational data and improved 

modelling, which, in particular, allows to achieve better representation of peatlands in the updated 

versions of the GSOCmap (for example peatlands of the Congo basin). 

 

Mr. Ronald Vargas (GSP Secretary) admitted that there are many challenges behind this country-driven 

product, and there is a need to continue improving it. He asked INSII members to help with achieving 

better products. He emphasized that there are requests for certain thematic maps coming to FAO, but 

the focus of the GSP Secretariat is to empower the countries. He also stressed that the GSOCmap is 

officially endorsed by many countries and they are using it for reporting to international conventions. 

He admitted that the GSOCmap is being criticized for not having a peer-reviewed publication and asked 

INSII to advice on the procedure for such publications.  

 

Different opinions were expressed regarding the status of data providers as authors or contributors to 

the scientific publications of the global maps. It was agreed that an arrangement for publications related 

to the global data products produced by INSII will be developed.   
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7b - Global Soil Erosion Map - GSERmap  

 

Mr. Yusuf Yigini (GSP Secretariat) presented the ongoing work on developing the Global Soil Erosion 

Map (GSERmap). He emphasized that the map was requested by the 6th GSP Plenary Assembly in 

2018, and comes as one of the recommendations of the Global Symposium on Soil Erosion (GSER’19). 

According to the recommendation of the symposium, an expert and multi-stakeholder working group 

will be established to develop the methodology and guidelines for the preparation of the GSERmap. 

The map is envisioned to be done in 3 phases: phase 1 (top-down) - the global soil erosion sensitivity 

maps (water, wind and tillage) will be prepared using global datasets to be used for identifying hot 

spots; phase 2 (country-driven) - national scale maps describing soil erosion risk to the best of the 

country knowledge; phase 3 - action on the ground to monitor and address soil erosion. Currently phase 

1 methodology is being developed. 

 

7c - Global Soil Salinity Map - GSSmap  

 

Mr. Yusuf Yigini (GSP Secretariat) presented the specifications and timeline for the preparation of the 

country-driven Global Soil Salinity Map (GSSmap). He provided data requirements for the map, 

including measured soil indicators (EC, pH, ESP), predictors, depth (0 -30 cm and 30 – 100 cm), 

harmonization needs. He emphasized that digital soil mapping methodology will be used for developing 

the map ad that the call for the focal points has been launched to nominate national experts for capacity 

building and mapping. Currently, a technical manual for mapping soil salinity is being developed. 

 

Questions were raised regarding the relation between INSII, P4WG, GSP Secretariat and thematic 

working groups that are preparing the global maps. Mr. Yigini explained that the working groups are 

drafting the methodologies that are subsequently brought for review and finalization by the ITPS and 

the P4WG, and emphasized that all documents are shared with INSII members. Some concerns were 

raised that the communication process with the INSII members might not be optimal which results in 

their low participation in the development of methodologies and specifications for the global maps. 

 

7d - INBS - Global Black Soil Distribution 

 

Mr. Yuxin Tong (GSP Secretariat) presented an ongoing work to develop methodologies for mapping 

global Black Soil distribution in the framework of the International Network of Black Soils (INBS). He 

emphasized the importance of Black Soils for food security and climate change mitigation, and the 

necessity to address degradation and soil organic carbon decline in these soils through sustainable 

management practices. Mr. Tong informed that the ITPS is currently working on the revised definition 

of the Black Soils: this definition will become the basis for mapping the distribution of black soils globally 

using a country-driven process. Technical specifications and guidelines for the country-driven mapping 

need to be developed by the P4WG, experts from INSII and INBS member countries. 

 



 INSII-V/19/Report  

 
Questions were raised regarding the definition of Black Soils and whether Histosols are included in it. 

Mr. Tong explained that there are many national definitions of Black soils, and ITPS aims to develop a 

compromise definition with a strong scientific basis. He emphasized that Histosols are not considered 

in the INBS due to their different management, compared to mineral soils, and also due to the existence 

of another international network specifically for Histosols. 

 

Some concerns were raised regarding the procedure of developing the guidelines. Mr. Vargas (GSP 

Secretary) and Mr. Montanarella (INSII chair) clarified that the ITPS will develop the definition of Black 

soils, then INSII will be asked to develop the guidelines, which will be subsequently go to the INBS for 

adoption. Mr. Tong invited all interested INSII members to participate in the development of the 

guidelines. 

 

7e Global Soil Organic Carbon Sequestration Potential Map - GSOCseq 

 

Ms. Rosa Cuevas (GSP Secretariat) provided an overview for mapping the global soil organic carbon 

sequestration potential. She emphasized the high expectations on the world's soils to contribute to 

climate change mitigation and adaptation, as well as to oil productivity and food security. She stressed 

that developing national capacities on SOC mapping, monitoring and reporting has been requested 

during the Global Symposium on Soil Organic Carbon (GSOC 17), the 5th GSP Plenary Assembly and 

the FAO Committee on Agriculture (COAG). Draft technical specifications for Global Soil Organic 

Carbon Sequestration Potential Map (GSOCseq) were endorsed by ITPS in 2018 and reviewed by 

INSII. After the INSII review, a revised version was produced. As per ITPS advice a GSP SOC Advisory 

Group was established to review the draft and advice on SOC issues. The mapping procedure is 

envisioned in 2 stages: stage 1 – testing the top-down approaches; stage 2 – country-driven mapping. 

Currently, two top-down modeling approaches are being developed in stage 1: (i) SOC projections 

under climate change scenarios (CENTURY Type Model not considering land management) and (ii) 

SOC projections after SSM implementation (1st Tier IPCC approach).  

 

Mr. Feng Tao (GSP Secretariat, Tsinghua University) presented the process-oriented model approach 

for SOC projections under climate change scenarios. He emphasized the necessity of data assimilation 

to ensure that the model produces realistic results. He presented the procedure for using SOC 

observation from a global soil profile database to optimize the model using neural networking, and then 

to perform forward modelling to predict future SOC changes under different climate scenarios. He 

stressed the accurate performance of the model in estimating the current global SOC stock in line with 

the GSOCmap baseline, and the realistic prediction of the global SOC sequestration potential in line 

with the IPCC report.  

 

Mr. Guillermo Peralta (GSP Secretariat) presented the empirical modeling approach for estimating SOC 

sequestration under sustainable soil management (SSM). He emphasized the necessity to obtain a first 

estimate of attainable SOC sequestration rates under SSM practices in current croplands and grazing 

lands to identify regions, soil types and systems with greater potential to sequester carbon. He 

described the approach of using GSOCmap as reference SOC stock, global layers as characterization 

of the current land use, and IPCC factors for estimating carbon sequestration potential with improved 

practices. He stressed that this exercise provides the first picture of the magnitude of SOC changes 
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and SOC seq. rates under SSM for different climates, soils and regions, however the purpose of 

GSOCseq mapping is first and foremost to facilitate the bottom-up country-driven approach. 

 

Ms. Rosa Cuevas (GSP Secretariat) emphasized that after the presented global exercises, the 

methodology for country-driven mapping will be developed starting from January 2019. 

 

Questions were raised regarding using different SOC baselines, specificities of modelling for peatlands, 

considering the effect of management practices on the net primary productivity (NPP), using different 

models and estimating uncertainty. Mr. Tao explained that currently the model mostly considers natural 

processes. However, it is a work in progress, so land use changes and management will be added, as 

well as multi-model results and uncertainty estimation. 

 

Several questions were raised regarding the role of INSII in the GSOCseq mapping process. Mr. Vargas 

(GSP Secretary) explained that the presented exercises are aimed to assess the feasibility of different 

approaches for the bottom-up mapping, which will help the countries reporting to the international 

conventions to have more reliable SOC sequestration estimations. He asked INSII members for 

feedback and recommendations for the country-driven phase. 

 

Mr. Montanarella (INSII chair) encouraged the Secretariat to continue facilitating the development of 

country-driven methodology for the GSOCseq mapping. 

 

8.  Concept Note - Establishing the Technical Framework for Global 

Soil Grids of Soil Properties & Soil Threats 
 

Mr. Dominique Arrouays (IUSS Global Soil Map working group, INRA, France) presented the proposed 

short-term and long-term actions for the Global Soil Map working group of the IUSS (IUSS WG) in the 

framework of the GSP Pillar 4.  

 

He emphasized that the 7th GSP Plenary Assembly decided that the IUSS WG will support the 

development of fine resolution grids of soil properties.  

INSII members welcomed the contribution from the IUSS WG.  

 

9.   Pillar 4 & Pillar 5: Spectral Data, GLOSIS and GLOSOLAN 
 

Mr. Bas Kempen (Soil Data Facility, ISRIC) presented the synergies between Pillar 4 and Pillar 5 in 

developing GloSIS data exchange on behalf of Ms. Fenny van Egmont (Soil Data Facility, ISRIC). He 

emphasized that in many countries spectroscopy is used to measure soil properties, therefore it is 

important to enable GloSIS to exchange spectral data and to build global spectral libraries. 

 

Ms. Lucrezia Caon (GSP Secretariat) presented the work of the Global Soil Laboratory Network 

(GLOSOLAN) and emphasized the importance of harmonization of laboratory methods and procedures 

in order to obtain accurate and interoperable soil information at the global scale. She presented the link 
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between Pillar 4 and Pillar 5 on data exchange, lab procedures, vocabularies and spectral data. Ms. 

Caon asked INSII to plan activities related to GLOSOLAN 2 years in advance, because it will take 2 

years for GLOSOLAN to deliver results. She then asked INSII members to work in groups and suggest 

linkages between the work of Pillar and Pillar 5. 

 

Questions were raised regarding the relation of Pillar 5 work to the ISO standards. Ms. Caon (GSP 

Secretariat) explained that ISO group currently lacks involvement from the developing countries, and 

therefore they are welcoming GSP efforts for standardization, which is complementary to the ISO. It 

was discussed that INSII can assist Pillar 5 in developing pedotransfer functions. It was also suggested 

that in order to facilitate better communication, GSP Secretariat should provide a list of contacts of all 

INSII members.  

   

10.   Pillar 2 - GSP Publishing & Communication Strategy for Pillar 4 

Products 
 

Ms. Isabelle Verbeke (GSP Secretariat) presented the communication work of the GSP Secretariat. 

She asked INSII for support to facilitate communication communities in the countries. She emphasized 

on the successful global outreach of the World Soil Day (WSD) campaign and announced the launch 

of this years’ WSD activities. She invited all INSII members to join the Global Symposium on Soil 

Biodiversity, which will be held in Rome in March, 2020.  

 

Several issues were raised by INSII members regarding the necessity to update the information on the 

GSP website, especially related to the current INSII members, P4WG members, GLOSIS and the 

visibility of INSII activities. 

 

Mr. Antonio Bispo (INRA, France) suggested that a workflow for writing scientific publications based on 

the country-driven products is needed. He proposed that an editorial board should draft an article, and 

then all interested INSII members should be invited to participate in writing and to become authors. 

 

A question was raised about low attendance to INSII meetings due to lack of financial support from the 

national governments. It was suggested that contacting FAO national offices, Ministers or directors of 

the national institutions could facilitate necessary support.  

 

It was decided that the documents approved by the INSII (Conceptual design of the Global Soil 

Information System infrastructure; Tier 1 and Tier 2 data in the context of the federated Global Soil 

Information System (GLOSIS)) will be published following the FAO procedure. In the meantime, drafts 

of these documents can be made available online via an external website as draft, and links to them 

can be provided from the GSP website. 
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11.  National Soil Information Systems: Experiences from Sudan, 

Lesotho and Laos 
 

Mr. Abdelmagid Ali Elmobark (Agricultural Research Corporation, Sudan) presented the developments 

of the Sudan Soil Information System (SUSIS). He emphasized that considering the importance of soil 

information for investment and land management under the current climate change era and taking into 

account the currently dispersed soil data, developing a Soil Information System (SIS) with accurate and 

up-to-date soil information is of high priority for the Ministry of Agriculture and Forestry of Sudan. 

 

Mr. Koetlisi Koetlisi (Ministry of Forestry, Range and Soil Conservation, Lesotho) presented the Lesotho 

Soil Information system (LESIS). He emphasized that the establishment and functioning of LESIS will 

support the decision making process in a number of sectors. He stressed that the establishment of this 

information system will support Lesotho’s efforts towards sustainable management of her soil and water 

resources while at the same time adhering to GLOSIS requirements. 

 

Mr. Saysongkham Sayavong (Department of Agricultural Land Management, Ministry of Agriculture 

and Forestry, Laos) presented the developments of the Agro-climatic Monitoring and Information 

System (SAMIS). He emphasized the importance of this work for the country and the necessity of 

capacity building and financial support to accomplish this task. He stressed that it is important to 

combine soil information and agricultural information. 

 

It was emphasized that the presented work is the result of the FAO Technical Cooperation Programme 

(TCP). It was discussed that providing GloSIS tools and involvement of institutions such as CESRA 

can be foreseen in the future. 

 

12. Towards the new Pillar Global Implementation Plan (2020 – 2030) 
 

Mr. Luca Montanarella (INSII chair) opened the discussion by stating that the new implementation plan 

is needed for Pillar 4. The duration of the plan is not mandatory, but subject to discussion. The plan is 

to be finalized by the P4WG. 

 

Mr. Rik van den Bosch (Soil Data Facility, ISRIC) presented his ideas for the new P4IP. He expressed 

concern that currently not enough capacity is being built on data harmonization and management and 

that INSII members are not enough engaged and empowered by their governments. He expressed an 

idea that countries have different priorities, and therefore are not always engaged in the global mapping 

products. He raised a question whether global products are needed or it is possible to have a system 

that will include only national products. He suggested to focus entirely on capacity building and 

production of data and maps at the national level, so that countries can produce and deliver products 

according to their needs. He proposed to develop a Community of Practice with continuous and 

structured capacity building. He also suggested that SoilSTAT could be separate from GloSIS. He 

proposed 4 work streams: needs assessment and sensitisation, GLOSIS development, specifications 

for thematic products and Community of Practice. He suggested for some period of time to focus on 
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the national level data and maps without integration at the global level unless there is a specific use 

case. The INSII members expressed their support to the proposed set-up of the next version. 

 

Questions about linkages between GloSIS and SoilSTAT as well as the role of FAO were raised. It was 

discussed that FAO has an important role in the process, in particular in the motivation of countries to 

participate in the Pillar 4 activities. It was emphasized that there is value in producing both global and 

national products for the sake of interoperability. 

  

It was suggested that a general scheme need to be established for the development of each global 

thematic map with a clear procedure. It was also discussed that needs and user requirements should 

be periodically assessed at the national, regional and global level. It was suggested that the advocacy 

by the GSP and FAO is important to ensure that the countries are aware of the importance of soil. 

 

Mr. Ronald Vargas (GSP Secretary) suggested that the challenge is considering budget and donor 

interests. Therefore, it is important to follow recent developments and requests at the global level. The 

decisions to make global products are made by the Plenary Assembly, but INSII can inform national 

representatives about the feasibility of the proposed actions. He suggested that national SIS should be 

the priority, however global maps on relevant topics serve as triggers for donors and national 

governments to support the implementation of Pillar 4 activities.  

 

Mr. Peter Wilson (SCIRO, Australia) presented his proposal for the governance structure in the new 

P4IP. He suggested that the direction should come from the GSP Plenary Assembly, linked to FAO 

country councilors and supported by the GSP Secretariat. National focal points would be responsible 

for the coordination within the countries, P4WG – for the development of the specifications, P5WG – 

standards, SDF – for the technical components of GloSIS, ITPS – for scientific expertise. He also 

suggested that targeted working groups addressing certain thematic products should be linked to Pillar 

3, advocacy efforts – to Pillar 1, and awareness raising – to Pillar 2.  

 

INSII members expressed overall support to the proposed governance elements, but suggested that 

the interaction between them need to be further defined and clarified. Mr. Montanarella suggested that 

it should be delegated to the P4WG to finalize the draft and bring it to the GSP Plenary Assembly. He 

also emphasized that the proposed changes are envisioned for the next implementation plan, which is 

supposed to start at the end of 2020, therefore the development of current maps is not affected.  

 

Further discussion followed on the topic of the global maps in the new P4IP. Different opinions were 

expressed. In particular, Mr. van den Bosch (Soil Data Facility, ISRIC) suggested that the global 

products don’t need to be addressed in the P4IP. Ms. Fantappiè (CREA, Italy) suggested that it is 

important to have global products, but the procedure needs to be flexible, so that countries with different 

capacities can participate.  

 

Mr. Viatkin (GSP Secretariat) suggested that it is reasonable that the requests from the Plenary 

Assembly are answered by Pillar 4. Ms. Olufunmilayo Ande (Institute of Agriculture Research and 

Training, Nigeria) suggested that strong justification is needed for the global products to ensure 

engagement of the countries. Mr. David Lindbo (Soil and Plant Science Division, USDA-NRCS, USA) 
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suggested that the focus should be on the development of GloSIS in the next 10 year, which will 

facilitate the development of global maps in the future. Mr. Peter Wilson (CSIRO, Australia) suggested 

that top-down global products should not be branded as GSP – only country-driven products. 

 

13.   Closure  
 

Mr. Luca Montanarella (INSII chair) suggested that the P4WG will consolidate the proposal for the new 

P4IP and circulate it among the INSII members. He announced that there will be an open call to all 

INSII members to host the next INSII meeting. He thanked all the participants for attending the meeting, 

and the GSP Secretariat for facilitating it.  
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