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As I come close to finishing 30 years of service working in the field of Soil Survey, I am astounded at the changes that have taken place in the workplace in that last 10 years, particularly accelerating in the last 5 years.  I remember taking time in 1995 during the Christmas slow season to explore the internet and familiarize myself with using email.  It was the first time that I had given my self leeway to explore the internet on government time.  I used the excuse that, in my new capacity at the National level of oversight and evaluation, I would need to be able to be more comfortable with the media.  I figured that it would come in handy though I wasn’t expecting that many opportunities to use the computer in that capacity.  Now 12 years later in 2007, I find that an hour doesn’t go by at work that I don’t use the internet or respond to email for a number of work related reasons.

In addition to my personal work commitments at the National level, the field soil survey has evolved as well.  Our databases are now linked and warehoused.  Our maps are almost entirely digitized.  Our photographs that we work with are ortho-rectified and digital.  Digital elevation models are now available nationwide and assessable by the internet.  LIDAR is available at a price.  We have created computer programs to access our soils data digitally and deliver by the internet.  We can locate ourselves on a map and track our progress through satellite signal.  In the next hour at least half the people in this room will receive a phone message through their cellular phone or an email message buzzed through to their Blackberry.  Our messages can be translated into several languages if we send them by email or phone. In the last few days, we have been exploring by committee the possibilities for digital soil mapping through modeling and the potential of interpreting our science through decision support systems for users on the internet.  If I had been able to time travel to the future in 1990 to 2007 and overhear my last few sentences, I would not have understood even a quarter of what I just said.
In this talk I would like to bring up some drivers of change in soil survey that I have been noticing—some of which may be very familiar to you and some that are not.  Some of which I have been aware for only short time.  
 In addition to many of our technological advances in delivery and the accessibility of databases, there have been many science-based advances in our understanding of chemistry, nano-technology, and physics as it relates to the basic life sciences.  Some of these breakthroughs have been based in computer capacity to calculate probabilities.   In other cases technology has allowed us to see and measure microscopically what before we could only theorize.  On some levels, the technology has become the point of research and the science an afterthought.  In the context of our own science, the relationship with Universities and research has also been changing.  First there is a demand that researchers find their own funding for research and that all their time and that of their graduate students be accountable like a business.  There is also a demand for practical application “research” and a focus on technology applications as opposed to basic research or pure science.  Many fine university researchers with a focus on basic science research find themselves unfunded –not by the classic funding sources such as government agencies as CSREES, ARS, NSF or EPA and certainly not by our new sources of collaborative R&D business and venture capital. Many of our recent breakthroughs are really just technological mash-ups of the basic science that we sorted out over forty years ago.  A friend of mine called this insistence on only funding practical application research as eating our corn seed---not setting base of the future and new discoveries in basic science.  I would like to see us in the National Cooperative Soil Survey buck that  system of only investing in applications and move back at least a portion of our research investment going to basic research for the future of our science.
In following that train of thought, we’ve seen a change in the general populace and their relationship to information acquisition. Through internet most of our general public under the age of thirty have been actively discovering and debating science issues outside our own scientific communities.  Independent adaptive learning is what I’ve seen it called.  You don’t think you need a group of experts to inform you if you have the internet.  We have an interactive audience with strong opinions on many subjects that 5 years ago would have been considered obscure. 
 In addition to our changing audience we also do have rapidly changing conditions in both the environmental and political background.  An example would be the relevance of climate change and global warming on agriculture  Our own acceptance of energy crisis has led to internal debates as how to adapt our conservation programs to changing agriculture and policies on bio-fuels.  In any case agriculture has and will be come a central focus point of need to answer new questions of adaptation to the changing world. We will need some deep thinking in areas that we did not explore with the 1st generation of Soil Survey. How will we feed the world as it continues to expand and grow?  More than ever within our soils community and soil survey in particular we will need to be able to explain and portray spatially the potential for soil change. We’ll first need basic research to explain functions of soil change.  We’ll then need methodology to measure and explain what changes are applicable to modern problems of food production and natural resource protection and environmental function.
	Soil Survey has been part of the debate of climate change in that many folks, who might never have studied chemistry or the carbon cycle in college, throw around the words carbon sequestration or carbon credits as a way to solve the energy crisis.  They somehow remotely think that perhaps the soil survey has measured something we in the field know it hasn’t.  When I was in Africa last year I watched a man with an elementary school education transmit by PDA and satellite connection his “carbon credit of a planted tree” to a European company in Amsterdam.  His village was credited 12 cents for the year to maintain the tree.  It was pretty good money in that village since they had planted several hundred trees.  But what would the soil survey mean to them and how would they use it in this enterprise?  How will the farmer in Iowa use it when he or she considers changing their entire rotation system to multiple years cropping of corn for biofuel production?  What new chemicals will they use to increase their yield with no fear that the crop could be used for animal or human consumption? 
On a slightly different train of thought –though definitely tied to the possible future of Soil Survey collaboration and delivery---this last weekend I became more aware of the human phenomena of the internet culture of Web 2.0.  According to Time magazine the concept of WEB 2.0 is a social phenomenon embracing an approach to generating and distributing Web content itself, characterized by open communication, decentralization of authority, freedom to share and re-use, and "the market as a conversation"  The transition of web sites from isolated information silos like the Web Soil Survey or our Soil Data Mart to sources of content and web interfaces, thus becoming computing platforms serving web applications to end-users.   Those of you with teenage children or young adults might be remotely aware of the idea of websites such as My Space or craigslist.  More of us might be familiar with Blogs,  eBay,  Wikipedia, or del.icio.us,.  Basically these are internet sites where a community of users work together to create data and collaboration on a website.  Web 2.0, a phrase coined by O'Reilly Media in 2003 and popularized by the first Web 2.0 conference in 2004, refers to a perceived second generation of Web-based communities and hosted services such as social networking sites, wikis and folksonomies that facilitate collaboration and sharing between users. Though the term Web 2.0 suggests a new version of the Web, it does not refer to an update to World Wide Web technical specifications, but to changes in the ways systems developers have used the web platform.  We that have embraced the Web Soil Survey as our future mode of delivery of soils information to the public need to be aware of the WEB 2.0 approach to information that has been seriously brewing on the internet.  
Describing some of the terms that are classic Web 2.0 designs might help us understand the concept better. A wiki is a website that allows visitors to add, remove, and edit content. A collaborative technology for organizing information on Web sites, the first wiki (WikiWikiWeb) was developed by Ward Cunningham in 1994. The word wiki is a Hawaiian word meaning "quick".[6] Wiki systems are therefore designed so that their content can be made available in a quick and uncomplicated manner.  Wikis allow for linking among any number of pages. This ease of interaction and operation makes a wiki an effective tool for mass collaborative authoring.  If a document has a half a dozen linked documents imbedded in a report, it’s a good example of a wiki.  Wikipedia, an online encyclopedia, is one of the best known wikis. Wikis that are editable by the general public (such as Wikipedia) have been criticized for their reliability: certain individuals may maliciously introduce false or misleading content.  Proponents rely on their community of users who can catch malicious content and correct it. Wikis in general make a basic assumption of the goodness of people. In applying this to the websoil survey and National Cooperative Soil Survey Websites, it might mean we need to rethink that approach of many of our more sophisticated web customers to new information and their demands to be more interactive with that information.  Another term, folksonomy, brings up another twist to internet collaboration within our soil science community.  My basic understanding of a folksonomy is that  typically, folksonomies are intended to make a body of information increasingly easy to search, discover, and navigate over time through creating a personalized vocabualary. A well-developed folksonomy is ideally accessible as a shared vocabulary that is both originated by, and familiar to, its primary users.   Our soil taxonomy could be a type of folksonomy that could become more interactive and collaborative in a Web 2.0 environment.  
Crowdsourcing is an inventive term for a business model in which a company or institution takes a job traditionally performed by a designated agent (usually an employee) and outsources it to an undefined, generally large group of people in the form of an open call over the Internet. The work is compensated with little or no pay in most cases. However, in a few examples the labor is well-compensated. In almost every case crowdsourcing relies on amateurs or volunteers working in their spare time to create content, solve problems, or even do corporate R&D.  We are already in NRCS asking farmers to do our research testing  of application of conservation practices.  We might start using collaborative “dataset approach in testing soil survey interpretations at least within our own community though it could easily spread in this environment to the general public.

At this point the discussion could also explore the concept of Web 3.0---The first step towards a "Web 3.0" is the emergence of "The Data Web" as structured data records are published to the Web in reusable and remotely query able formats, such as XML, RDF and micro-formats.   We are already on that path with the Soil Data warehouse and soil data mart.  The Data Web enables a new level of data integration and application interoperability, making data as openly accessible and linkable as Web pages. Web 3.0 has also been used to describe an evolutionary path for the Web that leads to artificial intelligence that can reason about the Web in a quasi-human fashion. Some skeptics regard this as an unobtainable vision. However, companies such as IBM and Google are implementing new technologies that are yielding surprising information such as making predictions of hit songs from mining information on college music Web sites. There is also debate over whether the driving force behind Web 3.0 will be intelligent systems, or whether intelligence will emerge in a more organic fashion, from systems of intelligent people, such as via collaborative filtering services like del.icio.us, Flickr and Digg.  These information web service systems extract meaning and order from the existing Web and how people interact with it. Academic research is being conducted to develop software for reasoning, based on description logic and intelligent agents. Such applications can perform logical reasoning operations using sets of rules that express logical relationships between concepts and data on the Web.
The overwhelming conclusion of research in the goals of learning environments is that collaborative, cooperative goal directed activities facilitated by qualified experts leads to higher achievement. Overall higher achievement translates into higher productivity.  So where could this go in terms of the National Cooperative Soil Survey?  In terms of collaboration amongst our selves as a community of scientists   I can see several levels of collaboration and communication  approaches forming that are similar techniques as to how we formed the field the soil science in the first place and how we developed maps at the field level in a typical soil survey field office. 
A friend just passed an email on to me last week that FAO has already noticed Web 2.0---The Food and Agriculture Organization of the United Nations (FAO) has on their website several thematic presentations on Web 2.0 tools.  The Website is www.fao.org/gi/gil/

 

In September 2007, FAO, IAALD, CTA, CGIAR, IFAD and other partners are joining forces in a series of meetings in Rome. The official launch of the e-agriculture.org web site will be one of the many events taking place during e-Agriculture Week: 22-28 September 2007.  The highlight will be the Web2forDev Conference focusing on ways that stakeholders in agriculture and rural development can make use of the new technologies, called ‘Web 2.0,’ that are making the internet more interactive and participatory.
It is a great leap for me now to think how these terms and approaches of Web 2.0 and 3.0  might be applied to new movements in soil science and collaboration but perhaps in 5 more years they will be as common to me as sending an email to a group list.
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