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Establishment of a Universal Soil Classification Working Group

The International Union of Soil Sciences Working Group for Universal Soil Classification was officially established by an IUSS Council decision in August of 2010 at the World Congress of Soil Science in Brisbane, AU.  The charge for the Working Group includes development of common standards for methods and terminology in soil observations and investigations and a Universal Soil Classification System.

The following is a timeline of events and important documents that provided the basis for the establishment of the “concept” of a Universal Soil Classification System.

1. Resolution from:
“Bridging the Centuries: 1909 – 2009”/, From the Dokuchaev School to Numerical Soil Classification” Conferences 16-22 September, 2009.


18. September, 2009, Gödöllő, Hungary

Resolution of the conference “From the Dokuchaev School to Numerical Soil Classifications ”as part of the series of events organized for the
100th anniversary of the 1st International Conference of Agrogeology

The “Bridging the Centuries: 1909 – 2009” events1 were organized to celebrate
the 100th anniversary of the 1st International Conference of Agrogeology and to
overview the 100 years of advances in soil sciences, in Hungary, 16-22
September, 2009.

The purpose of the 1st conference was to discuss the different approaches in field
and laboratory methods for soil descriptions, in soil classification and in soil
mapping. To get to common understanding in methods and language, and to
develop to develop common classification and mapping schemes was also an
important objective.

The participants of the 2009 conference “From the Dokuchaev School to
Numerical Soil Classifications” (as part of the series of the centennial events)
concluded that soil science community is still lacking commonly accepted and
used standards in soil characterization (field and laboratory) and classification,
making communication and data exchange difficult within our soil science and
other disciplines.

Therefore the participants of the conference declared that there is a need to
develop common standards, methods and terminology in soil observations and
investigations and a “universal soil classification system”.  It was recommended that a proposal to be addressed to the IUSS Council at the 2010 World Congress of Soil Sciences in Brisbane, Australia.

The further recommendation was that a universal system should be based on the
experiences of broadly used classification systems, like the Soil Taxonomy, the
Chinese, the Russian the French and other national systems and the experiences
of the World Reference Base for Soil Resources, the endorsed correlation system
of IUSS, as well as on accumulated soil information and state-of-the-art
observation and data processing tools.

The organization of a working group composed of representatives from countries
from all continents with currently applied classifications systems, and
representatives from relevant organizations was also recommended.

On behalf of the organizing committee and the participants2 of the conference
Erika Michéli, Vice-chair of Commission Soil Classification

1. Events:
Central event: Bridging the Centuries: 1909-2009, 16 - 17 September, 2009
Complementary events:
Plenary meeting of the European Soil Bureau Network,14 - 15 September, 2009
From the Dokuchaev School to numerical soil classifications, 18 September, 2009
IUSS Conference and field excursion on Salinization, 20 - 22 September, 2009
2. There was general agreement to document the resolution.
Individuals participating in the wording of the resolution: M. Golden (USA), L. Montanarella (EC,
JRC), R. Arnold (USA), J. Hempel (USA), J. G. Zhang (China), P. Schad (Germany) P. Krasilnikov
(Russia), A. McBratney (Australia), A. Hartemink (ISRIC), E. Dobos (Hungary), E. Michéli Hungary)
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In response to the resolution, a proposal for new a Working Group in IUSS to research the potential of a Universal Soil Classification System and other common standards was developed.  The proposal was presented to the Dr. Stephan Nortcliff, Secretary General of the IUSS on 15 July, 2010.  The proposal follows:


Proposal for new Working Group in IUSS
15 July 2010
To:       Prof. S. Nortcliff, Secretary General, IUSS
Prof. A. Mermut, Chair, Division 1., IUSS
Prof A. McBratney, Vice Chair, Division 1., IUSS

Dear Mr. Secretary General, dear Division 1 officers,

On May 6th 2010 I addressed an email to Prof. Nortcliff, in which I asked for discussion in the
Council, during the 19th WCSS in Brisbane. I hope my request was considered when planning the
Council meeting agenda. In this email I would like to confirm the original request with more specifics.

In September 2009 several event were organized to celebrate the 100th anniversary of the 1st
International Conference of Agrogeology and to overview the 100 years of advances in soil sciences, in
Hungary. One of the events was the Conference “From the Dokuchaev School to Numerical Soil
Classifications”. As result of the discussion a resolution was prepared and recommended to be
addressed to the IUSS Council at the 2010 World Congress of Soil Sciences in Brisbane, Australia.
Please find attached the resolution that declares that there is a need to develop common standards,
methods and terminology in soil observations and investigations and a universal soil classification
system and there is also a proposal for a new Working Group to coordinate the efforts.

Related topic was discussed during the IUSS Inter-Congress Council Meeting in summer 2008.
I copied below item 25. from the Minutes of the Council Meeting (25. Nomenclature and Taxonomy):
… “Paul Bertsch on behalf of the US National Committee raised that IUSS on behalf of Soil Science
needs to address the problem of our lack of a common language within the Soil Science community,
particularly in relation to the taxonomy of soils. There followed some discussion of the background
and structure of the Soil Taxonomy and the World Reference Base, in particular stressing that WRB
was originally designed to act as an ‘umbrella’ for National Soil Classification Systems, rather than as
a specific soil classification system. ‘Council recommends that IUSS through its WRB Working Group
should make steps towards the establishment of uniform definitional observations and criteria and
appropriate quantification within the various soil classification systems. (Proposed by Winfried Blum,
seconded by Rainer Horn). ”

The above two paragraphs were part of my original request for council discussion. In the
meantime most of the scientists* who participated in the wording of the “Godollo Resolution” had a
formal meeting in Rome during “Digital Soil Mapping 2010” meeting (24. May, 2010) and further
discussed the issue. There was a general agreement that there is a need for evaluation of current
spatial soil definition- and classification systems and new innovative approaches should be investigated
to develop a common universally accepted system. It was also agreed that a new working group
should set up to coordinate the work. It was also agreed that the development of a Universal Soil
Classification (USC) may need several years, hence national systems and the official correlation
system of IUSS, the WRB (World Reference Base for soil Resources) should be maintained.

Based on the above mentioned documents and meetings hereby I would like formally propose
a new Working Group of IUSS to carry out the proposed investigations and development of a universal
soil classification. I also propose John Hempel (USDA, NRCS) to chair the working group. All
participants of the Rome meeting supported this proposal and Jon Hempel accepted the nomination.
Dear Mr. General Secretary and addressed officers please put this proposal for discussion to
the agenda of the Council meetings in Brisbane.

Erika Michéli
Vice-chair of Commission 1.4 Soil Classification
President, Hungarian Soil Science Society
* Colleagues who participated in the Rome meeting:
M. Golden (USA), L. Montanarella (EC,JRC), Freddy Nactergaele (FAO), J. Hempel (USA), P. Schad (Germany) P.
Krasilnikov (Russia), A. McBratney (Australia), A. Hartemink (ISRIC), E. Dobos and, E. Michéli Hungary)

During the World Congress of Soil Science in August of 2010 in Brisbane, AU, the IUSS Council agreed to establish the Universal Soil Classification Working Group.  The minutes relating to this particular discussion follows:
Meetings of the IUSS Council
Brisbane Conference and Exhibition Centre
August 2-5 2010
Working Groups
Council agreed to the following Working Groups being established with the reporting requirements indicated.
1. The Working Group on Universal Soil Classification was agreed with a time limit of 8 years (2018) and a review of progress towards an agreed Soil Classification System after 4 years (2014), with an interim document report in 2012.
1. Jon Hempel, USDA-NRCS, Director, National Soil Sur vey Center, elected as Chair of the Working Group, Erika Micheli, Head Department of Soil Science and Agricultural Chemistry Szent Istvan University Gödöllő,  HUNGARY, elected as Co-Chair.

Following this approval, the development of the core working group for the Universal Soil Classification System happened over a period of months in early 2011.  The following is the complete list of the working group.
Universal Soil Classification Core Working Group
Alberto Hernandez Jimenez, Academy of Sciences of Cuba
Alex McBratney, University of Sydney, Sydney, AU
Alfred Hartemink, ISRIC, Wagenigen, the Netherlands
Ben Harms, Department of Natural Resources, Indoorroopilly, QLD, AU
Curtis Monger, New Mexico State University
Erika Micheli, Head Department of Soil Science and Agricultural Chemistry Szent Istvan University Gödöllő,  HUNGARY (Co-Chair)
Ganlin Zhang, Chinese Academy of Sciences, Nanzing, China
Humberto Santos, Embrapa Solos, Rio de Janeiro, Brazil
Jon Hempel, Director-National Soil Survey Center, Lincoln, NE (Chair)
John Galbraith, Virginia Tech University, Blacksburg, VA
Luca Montanarella, Action Leader, Joint Research Center, Ispra, Italy
Lucia Anjos, UFRRJ - Soils Department Rio de Janeiro, Brazil
Method Kilasara, Faculty of Agriculture, Department of Soil Science, Tanzania
Micheal Golden, Director-Soil Survey Division, Washington, DC
Pavel Krasilnikov Institute of Biology , Karelia Research Center RAS, Petrozavodsk , Russia
Peter Schad, Department of Ecology and Ecosystem Sciences, Technische Universitat,  Munchen, Germany
Phillip Owens, Assistant Professor, Department of Agronomy, Purdue University, West Lafayette, IN
Sergey V. Goryachkin, Institute of Geography, Russian Academy of Sciences, Moscow, Russia










Once the Core Working Group was established, Jon Hempel, Erika Micheli and Phillip Owens began planning for the initial of the working group.  A date of May 6 – 11, 2011 was established.  The meeting was hosted by Dr. Phillip Owens, Soil Science Associate Professor at Purdue University in West Lafayette, IN.  The agenda for the meeting follows:

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Agenda
Universal Soil Classification Working Group
Purdue University, West Lafayette, IN
May 6-10, 2011

Friday May 6

Welcome:  	Lilly Hall of Life Sciences Building (LILY), Room 2-425
8:30 – 9:15	Dr. Phillip Owens, Assistant Professor, Department of Agronomy
	Dr. Karen Plaut, Director of Agricultural Research Programs and 
	      Associate Dean of Agriculture at Purdue University
	Dr. Joe Anderson, Department Head of Agronomy
	Dr. Alfred Hartemink, Secretary General, International Union of Soil Sciences
	Dr. John Galbraith, IUSS Soil Classification Commission Chair
	Micheal Golden, Soil Survey Division, Washington, D.C.  

9:15 – 9:30	Introductions/Discuss goals of the meeting – Jon Hempel/Erika Micheli

9:30 - 12:00	Presentations on visions of USC – Jon Hempel 
	Dick Arnold, USDA Soil Survey Division, Director, Retired
	Micheal Golden, Director- USDA Soil Survey Division, Washington, DC
	Ganlin Zhang, Chinese Academy of Sciences, Nanzing, China
	Pavel Krasilnikov, Institute of Biology , Karelia Research Center RAS, Petrozavodsk , Russia 
		   Humberto Santos, Embrapra Solos, Rio de Janeiro, Brazil
	Luca Montanarella, Action Leader, Joint Research Center, Ispra, Italy
	Curtis Monger, New Mexico State University
	Erika Micheli, Head Department of Soil Science and Agricultural Chemistry Szent Istvan University Gödöllő, Hungary (Co-Chair)
	Sonn Yeon-kyu, Gyeonggi-do, Korea

12:00 – 1:00	Catered lunch in meeting room (Lilly Hall 2-425) with Purdue Agronomy faculty

1:00 – 2:30	Presentations on visions of USC – Erika Micheli
	Phillip Owens, Assistant Professor, Department of Agronomy, Purdue University, West Lafayette, IN 
	Sergey V. Goryachkin, Institute of Geography, Russian Academy of Sciences, Moscow, Russia
	Ben Harms, Department of Natural Resources, Indoorroopilly, QLD, AU
	Alfred Hartemink, ISRIC, Wagenigen, the Netherlands (UW-Madison)
	Peter Schad, Department of Ecology and Ecosystem Sciences, Technische Universitat, Munchen, Germany
	Alex McBratney, University of Sydney, Sydney, AU
	Lucia Anjos, Soils Department, Federal Rural University of Rio de Janeiro (UFRRJ) Brazil
	Jon Hempel, Director-National Soil Survey Center, Lincoln, NE (Chair)
	Wrap Up of Discussion – Dick Arnold
		  
  Not Present
   Alberto Hernandez Jimenez, Academy of Sciences of Cuba
		   Method Kilasara, Faculty of Agriculture, Department of Soil Science, Tanzania
	
2:30 – 3:00    	Break	

3:00 – 4:00	Discussion of USC specifics:
	1) Discussion of Oversight and Evaluation Group (providing feedback to the core working group) - Jon Hempel
	2) Dissemination of information regarding the core working group to IUSS community – Alfred Hartemink/Alex McBratney
	3) Discussion of the development of common standards: correlation, methods and terminology in soil observations and investigations (part of the IUSS Council tasks) – Peter Schad

4:00 – 5:00	Return to Hotel

5:00 – 6:00	Reception Hosted by the Dean of College of Agriculture – Transportation provided

7:00 – 10:00	Group Dinner – McGraw’s (American Cusine)

Saturday May 7 
Lilly Hall of Life Sciences Building (LILY), Room 2-425

Two Discussion Groups to confer on the following topics and be prepared to present findings after lunch
Group 1 – Jon (leader), Peter, Luca, Humberto, Alfred, Ganlin, Phillip, Sergey
Group 2 – Erika (leader), Mike, Lucia, Pavel, Alex, Curtis, Ben, Sonn

8:30 -12:00	Purpose of a Universal Soil Classification system 
· What are the new purposes/needs since most of the current systems were developed? 
· Do current systems satisfy those purposes, (specify purposes that are not satisfied)  
· Who are the users and who should understand the USC (soil scientists, farmers, politicians, students, scientists of other disciplines, etc) Can one system fulfill the needs of all users?
· ……..

Discussion of Current and Needed Elements for a Unified Soil Classification System: 
· Do we agree on current master properties that differentiate soils on the highest level?  
· What soil properties (characteristics) became more important as result of new knowledge or global problems that are not included in current systems (e.g. cold regions/global warming, anthropogenic) 
· …….

12:00 – 1:30	Lunch – catered to Lilly Hall Room 2-425

1:30 – 3:00 	Presentations and discussion of above items – John Galbraith, Facilitator

3:00 – 4:00	Free time

4:00 – 6:00 	Free time, van to drop off participants at motel and take shoppers to Tippecanoe Shopping Mall 

6:00 -  ?	Depart Hotel for restaurant and dinner in Lafayette

Sunday May 8

8:00 – 10:30	Free time 

Two Discussion Groups to confer the following topics and be prepared to present findings after lunch
Composition and Leadership of the groups will be decided randomly

10:30 -12:00. 	Discussion of currently applied standards: 
· Methods and terminology in traditional soil observations (plans for testing these on the field trip)
· Potential new observation techniques (alternative potentials) 
· Laboratory Standards
· Correlation issues
· …….

12:00 – 1:00	Lunch – catered to Lilly Hall Room 2-425

[bookmark: OLE_LINK3]1:00 – 2:00 	Presentations and discussion of above items – John Galbraith, Facilitator

2:00 – 2:30	Break

Two Discussion Groups to confer the following topics and be prepared to present findings after lunch
Composition and Leadership of the groups will be decided randomly

2:30 – 4:00	Expected Features of Universal Soil Classification
· What are Basic Elements
· Handling Soil Landscape Continuity issues
· Preserving Legacy Information from National Systems
· ……
	
4:00 – 5:00	Presentations and discussion of above items – John Galbraith

5:00-5:30	Wrap up and discussion of Monday Field Trip – Phillip Owens

6:00 p.m. 	Group Dinner – D.T. Kirbys (American Bar Food Experience)


Monday May 9 

7:00 – 7:00	Field Trip - Bus will meet you at your hotel for a field trip to Northern Indiana and 	return to West Lafayette, Hilton Garden Hotel

Tuesday May 10

8:00 – 8:30	Soil information for Global Food Security. Gebisa Ejeta, Recipient of the World Food Prize (2009)

8:30 – 12:00	Discuss action steps for continued progress
	Framework for common standards: correlation, methods and terminology in soil observations and investigations development of framework for USC

12:00 noon	Lunch – catered to Lilly Hall Room 2-425

1:00 p.m.	Framework for common standards: correlation, methods and terminology in soil observations and investigations development of framework for USC


Individuals present from the core working group are as follows:

Alex McBratney, University of Sydney, Sydney, AU
Alfred Hartemink, ISRIC, Wagenigen, the Netherlands
Ben Harms, Department of Natural Resources, Indoorroopilly, QLD, AU
Curtis Monger, New Mexico State University
Erika Micheli, Head Department of Soil Science and Agricultural Chemistry Szent Istvan University Gödöllő,  HUNGARY (Co-Chair)
Ganlin Zhang, Chinese Academy of Sciences, Nanzing, China
Humberto Santos, Embrapa Solos, Rio de Janeiro, Brazil
Jon Hempel, Director-National Soil Survey Center, Lincoln, NE (Chair)
John Galbraith, Virginia Tech University, Blacksburg, VA
Luca Montanarella, Action Leader, Joint Research Center, Ispra, Italy
Lucia Anjos, UFRRJ - Soils Department Rio de Janeiro, Brazil
Micheal Golden, Director-Soil Survey Division, Washington, DC
Pavel Krasilnikov Institute of Biology , Karelia Research Center RAS, Petrozavodsk , Russia
Peter Schad, Department of Ecology and Ecosystem Sciences, Technische Universitat,  Munchen, Germany
Phillip Owens, Assistant Professor, Department of Agronomy, Purdue University, West Lafayette, IN
Sergey V. Goryachkin, Institute of Geography, Russian Academy of Sciences, Moscow, Russia

May 6, 2011 Opening Comments 
Universal Soil Classification Working Group, Purdue University, West Layfayette, Indiana
Welcome:
Karen Plaut, Director of Agricultural Research Programs and Associate Dean of Agriculture Purdue University – provides welcome and discusses Purdue Agriculture Research. 
Joe Anderson – Department Head of Agronomy provides welcome detail about the Purdue Agronomy Dept. 

Alfred Hartemink - IUSS Secretary General – provides welcome and thanks to organizers. This is the first official workshop of this organization. 

John Galbraith - Division 1- Soil in Space and Time, Commission 1.4 Chair Soil Classification– Provides statements on the making of history and to the future.   Create a system that facilitates providing the necessary information for the users of soil information. We are here to attempt that this week. Let’s begin.

Mike Golden - USDA-NRCS, Soil Survey Division Director, Provides a welcomes and thanks to the organizers. Goal: to come up with a system that can be used worldwide. An opportunity to move forward. We want to develop a common language of cooperation and communication of soils. Thanks to everyone in this group. The opportunity first presented in Hungary is now happening. Welcome, welcome, welcome. Thank you for being here.




Day One Presentation Overviews

Erika Micheil and Jon Hempel – How did we get here? Soil Taxonomy 1975 and updates. IRB, 1980. WRB, 1998. USC?? Philadelphia 2006 Keys to Soil Taxonomy. Harmonization WRB 1998 and WRB 2006 were successful, but more work needs to be done. Godollo, Hungary 2009 – 100th anniversary resolution. Soil science community should work on universal soil classification system. Prepare a recommendation for a working group. Proposal submitted to IUSS and endorsed the working group in July 2010. The council voted to approve this working group. Need to have progress reviews and an interim report by 2012. 

Proposed mission statement. 
Produce a unified and acceptable system of soil classification, laboratory and descriptive standards for scientific and interpretive 

Scientific and strategic tasks. Nodal areas of the GSM project could be used for disseminating information and how we get input from the international community. 

Reasons for a universal system: provide a common understanding for soil information. 

Dick Arnold.  Soil profiles as layers. Soil cover as lateral exensions of layers. If variability is systematic it is mappable. If random it is unmappable. Anthroposphere. Limits to growth model is useful – fixed amount of resources consumed. Demand crosses supply threshold. The system will collapse. CO2 production in a petri dish. Happens when world is treated as a global commons. We crossed this threshold in 1980. World on the Edge. We need to find ways to prevent environmental or economic collapse. We need to implement appropriate technologies. Need institutional changes that can implement that technology. Who has the rights of ownership of land? A question of great concern. If you do not live there, please be humble. The better we understand the decision process, the easier it is to get ideas flowing. Group decisions are always more complicated than those we have to make for ourselves. World future 2011. 

Mike Golden – Universal Soil Classification. System should be based on the best functioning system we have today. Toil Taxonomy has incorporated improvements worldwide into a common system. Soil Taxonomy has 12 orders and 6 categories down to the series level. Use of official series descriptions have been widely used over a hundred years as a way to geographically associate like soils. Soil moisture and temperature are characteristics of soils and climate. NCSS is developing a Simplified Soil Taxonomy “Field Guide for Soil Classification.” 90 countries use Soil Taxonomy as their primary soil class system. Purpose has always been a universal system of soil classification. NCSS has always encouraged worldwide input into the system. NCSS has national state local and private soil scientists who maintained the system we use today. If Soil Taxonomy is adopted, a name change should happen immediately to the Universal Soil Classification System. USDA-NRCS would volunteer to become the institutional guardian of the USC system for the IUSS. He recommends that the IUSS Soil Working Group adopt Soil Taxonomy 

Luca Montanarella – comment: when I was studying pedology, we used the Italian translation of Soil Taxonomy.  Soil Taxonomy has always had an aspiration to be a global classification system. – Why? It has never been very clear to me? I still believe that this is a cold-war remainder. I would like to learn from the group why it didn’t completely grow as a global system. Why another system that has a pretension to be global in contrast to it.

Lucia – comment. Climate for suborder – when you consider a country such as Brasil, oxisols in semi-arid conditions is not present anymore. Requirements to define some classifications were laboratory-based. The kinds of variables in the Oxisols that were relevant for soil differences were not reflected adequately in US Soil Taxonomy. 
Sergey: What is the total area of the 90 countries that use Soil Taxonomy? Mike: Can show a map later.   

Ganlin Zhang  – Towards a Universal Soil Classification. Need for an internationally used soil classification system. Diagnostic horizons and characteristics should be the basis for the system. Between Soil Taxonomy and WRB – something new, a new system is needed. Documentation of all soils across the world for the most extensive correlation. Numerical soil recognition in the future. 

Pavel Krasilnikov – Draft text of Universal Soil Classification. It’s better to work with an ugly text than no text. It is a basis for discussion. My personal opinion. Principles: structure, number of levels, borders (fuzzy vs. struct), Teminology. 
· Taxonomy
· Four level
· Strict cores with fuzzy rim
· Combined terminology (closer to FAO concept) 
Proposed levels
· Orders – collective toxon, grouping soils by the most important genetic and substanial fueatures.
· Great Groups – generic taxon, reflecting soils with a dominant pedogenic process and a master series of horizons.
· Subgroups – specific taxon, separating soils with additional diagnostic horizons
· Families – Variative taxon that divide soils into groups by particular quantitative 
Proposed orders
· Organic
· Humus
· Texturally-differenciated soils
· Tropical soils
· Anthropic soils
· Pedalfers (Spodosols and Andisols)
· Pedocals (Aridosols)
· Reduced soils
· Sturctured soils (Vertic)
· Initial soils (Entisols + Inceptisols)
Suborders
· Organic 
· Fibric
· Hemic
· Sapric
· Glacic
· Humus
· Chernozems
· …
· Textural 
· Albisols
· Luvisols
· Acrisols
· …
· Tropical
· Ferralsols
· …
· Anthropic
· Deep agricultural soils
· …
· Pedalfers
· Podzols
· …
· Pedocals
· Calcisols
· …
· Wet soils
· Structure soils
· Primarosols

Maintain best features of WRB and Soil Taxonomy, but create a new system. Avoid the mistakes of the past. It is a history of mistakes with timebombs for the future. It was a mistake for me to separate based on deep-level base saturation, but better to separate by activity of clays. 

Comment – what to do with contaminated, polluted soils? A – Address this at the family level. 

If we use completely new terminology, it will be unpopular. All terminology for groups should more or less follow the established definitions. If we make a new unit, we should make a new name for it. 

Lucia Anjos  – Universal soil classification contributions from Brazil. USC Structure – structure 
Hierarchical or non-hierarchical.  Nomenclature – traditional or new names. Soil names recalling pedogenesis.  Soil Taxonomy and WRB as references – they are extremely important and are reference. They have to be reference and can’t be put aside. 
Agreement in concepts to define diagnostic attributes, horizons and soil classes. 
All soil classes on representative environments on Earth, under natural conditions and intensively affected by human activities.  Man-made soils are lacking in most national soil classifications, mainly due to the morpho-genetic.  Current national soil classification systems are good initial references
WRB and Soil Taxonomy share international status and might be good models for USC
One alternative would be to revise and improve WRB or Soil Tax to include soils of the world with more details on local conditions and environments.  Standardize morphological descriptions and analytical procedures. New reference books and publications
Training programs, budget? USDA, ISRIC, FAO, IUSSS

Luca Montanarella -  Towards a global partnership for food security and climate change adaptation and mitigation. Food security, climate change, desertification, biodiversity. GSP. Standards, knowledge, data, research, development and investment. Soils are the basis for food production. GSP is proposed to build upon 5 main pillars of action: Harmonization, strengthening soil data and info, promoting research, promoting sustainable management, promoting investment. Soil resources are limited and non-renewable. WRB as the “European” System? A soil map of Europe in the 1950s. We have German, French, Austrian, Hungarian, English, Russian systems of classification. Naming of the soils was derived from the FAO legend, then became the WRB legend. We started to support the classification system. It is the WRB, not the European RB. It produces nice maps. It shows that Europe is one. But is that all? We have to invest a lot of money into pedotransfer rules, because the properties are what we use for real applications. Northern Circumpolar Region. How to represent common soils around the North Pole. Canadians, Russians, USTAX, and WRB each had a map. The WRB product is the main product that they are using, though that’s not to say it is the best. GSP proposed to COAG and will elicit feedback. Way forward: contact identified partners to solicit feedback and involvement. 

Curtis Monger -  New Mexico State University. View from international space station. We are putting names on the terrestrial surface. These names are constructs of the mind. How do we go from gradations in nature to the constructs of the mind. Who is the audience, what words should we use, utilitarian functions or soils as a natural phenomenon? Phonetic or phylogenetic hierarchies? Start with the topics on which we agree and save the controversial topics until last (eg soil climate)?
What are the deadlines? Trace genetic processes from dominant process, through primary features, to secondary features. Morphology is unquestionable, while genesis is not obvious and is open to argument. Morphology is a better basis then. Taxonomy is both bottom-up and top-down.

Comment – Alex points 3 and 4 were crucial. Utilitarian functions or soils as natural phenomenon? Phonetic or phylogenetic hierarchies? Nomenclature is the least of our problems? It comes up first. What is your concern with nomenclature? A – it is everything when it comes to communication. 

Peter – What botanists do – they change the names of the plants now and then. They change the scientific name because of the result of research. Whether we like it or not, science is a human construction

Erika – WRB 
New knowledge and data has accumulated
New techniques became available
Needs, purposes, users and audience have changed
Some soils get more attention than before
Global digital information coverage needed
Harmonization of diverse info is very difficult
Soil classification is hardly understood
A classification system should be dynamic, in the sense that it should be continuously used …
Required properties of the Mollic epipedon: structure, color, B%, OC, depth
Boolean logic skeleton is complex: requirements with subrequirements and alternative requirements
Vision: we will be able to performa modernization together and not in separate groups
The new system will build on the experiences and tested data collected with the current system
Modernized system will adapt new knowledge, techniques…
Tasks:
· Define the purposes/users
· Define the master properties that differentiate the soils
· Test and review the classification elements related to properties
· Current classes
· Simplify criteria for both
Difficulties
· Decision of levels…
Personal view/expectation
· Stay with a diagnostic approach 
· Diagnostic units should serve themselves 
· We will be able to keep most current classes
· Hierarchy on higher levels is necessary and dissolved hierarchy on lower levels.

Comment – Soil classification is very complicated, but it is simpler than what a normal botanist should know. These arguments against classification complexity
But in botany the criteria are very simple
Comment – numerically it should be easy to solve the problem of whether the epipedon is mollic or not. You have set up a strange 4 dimensional space and then a logical construct. Numerical approaches could offer solutions to this
· The complexity comes from bottom-up approaches

 Yeon-Kyu Sonn Vision of Korea on USC 
Need of new classification rule for non-natural soils (Anthrosols) currently non-natural soils are classified to Entisols or Inceptisols after developments
Characteristics of non-natural soils 
After development of B horizon, developed soils should be considered as Anthrosols and then sub-classified.
Strotocumulants in Anthrosols – soil erosion and burying of rivers, changes in topography, hill area. Agricultural problems: low growth of crops at early stage after stratocumulants formation subsidence, over-drying, cultivated land burying and damp injury.
Remodeling of agricultural lands 2010-2011. Bulldozers delivering soils from river bottoms that were dredged are applied to surface agricultural areas. Total area 7,708 in the Four River Restoration Plan.
Classification – investigation of micromorphology from each layer of anthropogenic soils. Investigation of changes in soil water infiltration on anthropogenic soils. Management strategy of anthropogenic soils. 

Anthropogenisol is very important in many areas. Do we have many non-anthropogenic soils? That depends on how we define anthropogenic? In Europe there are no natural soils anymore? That is, if we define them as altered by humans. 

Sergey:
Is soil taxonomy applied science or basic science? It is agriculture biased and biased for the conditions of the US. Sergey: the distributions of elements in the periodic table have a difference in abundance of 12 mathematical orders of abundance.
Contemporary soil classification systems are very poor for topsoil assessments. Ochric horizon is a “garbage can” for different topsoil types. USC should take into account the real diversity of topsoils in the world.

Permafrost soils show a great amount of variability that is not reflected in US Soil Tax. Gelisols can be used in agriculture and widely are. 

Likewise Oxisols and Ultisols in Brazil show much variability that is not reflected in US Soil Tax. 
GROUP DISCUSSION TOPIC: Can US Tax be expanded to work better for Gelisols and Oxisols etc? 

GROUP DISCUSSION TOPIC: Should overlapping diagnostic horizons be permitted or should they be mutually exclusive? 

Most classification systems have a rubbish bin in them, a catch-all, such as the ochric horizon. In the Australian system, it’s a Dermasol. 

Where do you draw the line? Because in the American landscape these processes have not been going on in the Australian landscape you draw the line in a different place. 

Alfred  Hartemink - Some ideas on a universal soil classification system
· Strive for something that is universally useful 
· Unwise to ignore all previous efforts
· New system needs to be significantly new
· Technical part and a user’s part
· Diagnostics and ordination should be automated. 
Key selection of diagnostics criteria 
Includes the concepts of soil formation 
Properties and Processes are the two approaches of taxonomy. We move from one to the other in our approaches. Both WRB and US Soil Tax are primarily property approaches (not process approaches). 

System, application, soil classes
A new classification system will revive pedogenetic studies as our understanding of soil formation and distribution could remain behind current and potential soil data collection

Fundamental problem in soil science: WHAT IS THE INDIVIDUAL? 

Peter Schad. 2 popes, one pope in Rome one in Avignon 1378. Council of Pisa: the two popes should resign, a new pope should be elected. Result: now pope elected, nobody resigned – 3 popes
Council of Constance 1414-1418. The three popes resigned, new pope elected – schism settled
USC – Do we need it? Yes, it will facilitate the communication between soil scientists, and facilitate extension work with non-soil scientists. No, sciences never moved forward by agreements but by differences. Other sciences also do not have long-lasting agreements on systems to classify 
USC must be better than existing systems
Scientists will not accept administrative or political systems of classification. Purposes
Classify 

Alex McBratney. Numerical Approaches… 
Multivariate statistical methods could be finally applied in the 1960s. When we describe soils we use 10 or 20 or 30 properties. Why taxonomy is difficult. Hierarchical methods were first. Later non-hierarchical methods began to be more widely used. Fuzzy classes, continuous classes. Degree of belongingness to a central concept, expressed numerically. Make algorithms that could automatically identify belongingness. 
Two kinds of entity – horizons and profiles. All should be recognized, not just the diagnostic ones. 
Advantages of continuous quantitative approaches – you get away from the problem of taxonomic chops, or cutoffs. Classification monothetic chops are not consistent with nature. 
Suggestion: a) ST diagnostic horizons and WRB reference horizons b) ST great groups (~350) and WRB reference groups. 

Humberto Santos.  Large areas of world soils are already classified in National systems? Need a base framework to be followed by regional working groups. USCS must serve to identify and classify pedons. Brazilian system of soil classification. 1st edition 1999, 2nd 2006. 812 subgroups. 192 Great Groups. 

Jon Hempel.  Universal Soil Classification. 

Discussion: What part of soil taxonomy is complicated. Does it need to be complicated or simple?

3:51 Three discussion items (Jon), we need to communicate this (what happens here) to the broader audience: 
Purposes of the Universal Soil Classification System
Two sets of purposes are to be distinguished: (i) new purposes that are different from the existing systems and have emerged from developments in the discipline and elsewhere, (ii) existing purposes that are also used in the currently existing soil classification systems.

New purposes
· Professional disciplinary challenge 
· Meet multiple global challenges (climate, food, water etc.) 
· Need 1 not 2 systems 
· New global soil maps (e.g. GlobalSoilMap.net) are waiting for a new nomenclature and system
· Larger user groups than the current systems
· Good structure that includes and accommodates both a scientific and vernacular system
· Reduce and preferably reduce  the number of classes garbage bins
· Standardization of methods and assessment of diagnostics
· Should allow other diagnostics (e.g. soil biology) and greater depths than 2 m
· Should be able to include soils from all over the world 
· Incorporate the latest knowledge and insights
· Mechanism to organize new information
· Expanding the scope of taxonomic consideration (e.g. Anthropogenic, Urban, Subaqueous, Paleosols, Other planets)
· Should provide framework that allows for expansion
· Tool to revive the need for pedogenetic studies


Some existing purposes
· Organization and summarize current knowledge
· Provide tools for survey interpretation
· Provide framework for extrapolation
· Communication among pedologists and other scientists
· Educational tool 
· Provide inspiration for national systems
· Should allow making map legends
· Multi-purpose
· Provide exhaustive and informative names

BASIC ELEMENTS OF THE USC
1. Accepted pedofeatures from existing systems
2. All English 
3. Latin letters for soil names, Arabic no. in all translations, no plurals
4. Maintain original soil names in any translation 
5. Need a horizon and profile (pedon) classification system
6. Hierarchical vs non-hierarchical system
· (footnote: lower level groups should be maintained from national taxonomy systems and serve for soil survey)
· Consensus on hierarchical system if starting from great groups from existing systems
7. Dual (parallel) nomenclature that includes and accommodates both a scientific and non-technical language (lay) 
8. Standardization of methods and assessment of diagnostics
9. Should allow other diagnostics (e.g. soil biology) and greater depths than 2 m
10. Should be able to include soils (pedons) from all over the world universe Earth and other planets (e.g. Anthropogenic, Urban, Subaqueous, Paleosols, Other planets)
11. Incorporate the latest knowledge and insights
12. Mechanism to organize new information
13. Should provide framework that allows for expansion

[image: ]

TASKS GROUPS AND PRIORITIES
1. Accept diagnostic criteria from existing systems
· Chair: Erika Micheli
2. Determine the appropriate categorical level at which to start classification
· Chair: Pavel Krasilnikov, members Alex McBratney, Mike Golden, Peter Schad
3. Need a profile (pedon) classification system
4. Compare guidelines for field profile descriptions (redox, structure, color, consistency, texture, etc.)
· Propose a standardized nomenclature
· Chair:  Peter Schad (Reinhold Jahn)
· Report due June 2012
5. Compare and compile horizon nomenclature, designations, definitions
· Propose a standardized nomenclature 
· Chair: Curtis Monger and Lucia Anjos, Sonn Yeon-Kyu
6. Larger user groups than the current systems
· Chair: Luca Montanarella 
7. Dual (parallel) nomenclature that includes and accommodates both a scientific and non-technical language (English lay / Texas vernacular) 
· Chair: John Galbraith
8. Recommend laboratory methods and correlation rules
· IUSS Liaison and ISO: Alfred Hartemink
9. Explore other diagnostics (e.g. soil biology) 
· IUSS and NCSS soil ecology Liaison: Alfred Hartemink
10. Explore other observation methods (e.g. spectroscopy, gamma radiometrics)
· Chair: Alex McBratney
11. Explore data and knowledge acquisition for soils (pedons) from Earth and other planets and depths greater than 2 m (e.g. Anthropogenic, Urban, Subaqueous, Paleosols, Other planets)
· [bookmark: _GoBack]Chair: John Galbraith
12.  Hydromorphous Soils
· Chair: Peter Schad
13.  Anthropogenic Soils (long term land use): 
· Chair: Ganlin Zhang, Sonn Yeon-Kyu
14.  Cold Soil Group
· Chair: Sergey Goryachkin, James Bockheim, Chien-Lu Ping
15. Extra-terrestrial
· Chair: Alex McBratney, Victor Targulian, Ron Amudson
16. Tropical Soils
· Chair: Lucia Anjos, Humberto Santos, Ben Harms, Ganlin Zhang, Peter Schad, Thomas Reinsch, Method Kilasara
17. Salt Affected Soils
· Chair: Erika Micheli, Curtis Monger

[image: ]
· Front Row, left to right: Ben Harms, Phillip Owens,	John Galbraith
· Middle Row: left to right Lucia Anjos, Humberto Santos, Dick Arnold (honorary member), Alex McBratney, Erika Micheli, Alfred Hartemink, Peter Schad, Jon Hempel, Curtis Monger, 
· Back Row: left to right: Luca Montanarella, Ganlin Zhang, Darrell Schultz (field trip guide), Yeon-Kyu Sonn, Micheal Golden, Mike Wigginton (field trip guide), Sergey V. Goryachkin, Pavel Krasilnikov
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