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ABSTRACT

1) Advances in information technology offer today’s forestry enterprise GIS manager a world of choices as well as challenges.  This commentary discusses the critical need to identify when significant core technology changes have occurred and when a company’s user needs and requirements have also changed.  Several new advances in technology have prepared the way for quantum gains in forestry GIS applications.  These advances include a maturing of the overall GIS industry,  integration of spatial and attribute databases, distributed deployment technologies, and handheld computing.

INTRODUCTION

2) Information technology develops at a seemingly blinding pace.  Computing hardware advertisements tout the power and speed of the latest processor, which makes the hardware you acquired last year seem antiquated beyond use.  Surely, you live in the dark ages if your company isn’t on the Internet or  preparing to launch a major “web-centric app” soon.  Many industry analysts observe that software development often obsolesces within two years!  How does anyone actually get production work done on this treadmill of technology?

3) As managers of GIS systems, the question we are often faced with is how and when to take advantage of these developments in information technology.  The responses can vary, with one extreme being that the system is constantly under construction.  There are continual upgrades and “reversionings,” such that users and management begin to doubt the true usefulness of the system or the return on the technology investments.  A system such as this takes on the likeness of the proverbial boat defined as a “hole in the water into which one throws money.”  The other extreme response resembles the ostrich, which simply builds a system and then sticks its head in the sand, refusing to be bothered by change.  These systems often quickly stagnate and within a few years fail to meet the needs and demands of their users.

4) Somewhere there is a happy balance between the extremes.  User needs change, business processes evolve, and technology moves at an unregulated pace.  The challenge GIS managers face is managing all of this change within the constraints of limited resources and funding.  This paper attempts to address 1) how do GIS managers recognize when to make major hardware and software changes, and 2) what are some of the major technology opportunities to be considered in the GIS arena.

ASSESSING NEEDS AND TECHNOLOGY

5) 
A system should always be changing and improving to a small degree.  Incremental replacements of hardware and software version upgrades are necessary and beneficial and should be part of a GIS manager's annual systems budget and maintenance program.  This is different from undertaking a major redevelopment project that results in a change of core technology.  Changes of core technology are akin to paradigm shifts.  They often entail a new way of thinking about how the application is platformed, structured, and deployed.  It can involve different hardware, software, networks, interfaces, etc.  Core technology changes may be one single technological advance but more often involve the accumulation of many technological changes that reach a critical mass.

6) 
Take, for example, a GIS systems developed in the early 1990s using Unix based client – server technology.  Let’s say the software was Arc/Info 6 with spatial data maintained in Unix coverages and forest stand attribute data stored in a Microsoft Access, Windows based application.  A core technology change would be to implement ESRI’s newest infrastructure “ArcGIS” using an ArcInfo 8 client on an NT machine to access a combined spatial and attribute database in Microsoft SQL Server via the ArcSDE database gateway.  Although the commercial GIS software is still Arc/Info based, this is a change in core technology.  Would the manager of the older system undertake this change just because the technology is now available ?  No, there is a second part of this equation that must be considered.  To justify such a re-engineering of a system, there must be a core change in technology AND a substantial change in system requirements based upon the users' needs and requirements.  The combination of both of these represents a paradigm shift and the justification to recommend implementing a new system.

7) 
As GIS managers we have a responsibility to not only be good managers of our company’s forest data resources, but we also have an equally important responsibility to be good managers of our company’s financial resources.  Information technology costs money!  We should not take lightly our fiduciary obligations to individual owners, shareholders, or other investors.  A worthy goal should be to develop a reputation for fiscal responsibility and implement a disciplined approach to IT systems expenditures.

8) 
A thorough systems review should be conducted every two years.  This review does not and should not cost a lot of time and money.  Perhaps the first time it is done, you may choose to enlist the aid of a professional consultant; however, after you have the tools and format in place, this can be handled efficiently internally.  One GIS consulting firm uses the acronym, SAUNA, which stands for Situational Assessment and User Needs Assessment (Buckley, 2000).  This is simply a time-out to assess where your business needs stand and where the current state of the technology stands.


The situational assessment includes a review of the following:

9) The organization (divisions, departments, offices, people, etc.)

10) Operations (What does this company do?  What are the business processes?)

11) Data and databases (What data is currently being managed?)

1) Systems and technology (What is the condition of the core technology?)

2) This assessment will provide a snapshot of the “state of your GIS.”  This type of assessment may have been done at the time of initial systems development, but probably has never been updated or re-examined.  Once the situational assessment has been completed, it will probably begin to be evident where the holes and gaps are in how the GIS system lines up with the business processes and the organization.

The second component of this review is the user needs assessment.  A user needs assessment drills down into the following areas:

3) Functional requirements (i.e., specify the activities, data, and products required for your business processes previously identified)

4) System technology assessment (inventory the currently available technology)

5) Application specifications (What applications are needed to fulfill the defined functional requirements?)

6) A new GIS development/redevelopment plan

A disciplined, organized review similar to that described above will help answer the question of whether a significant core change in technology occurred AND whether the company’s business processes and user needs substantially changed to warrant an overhaul of the GIS system.  Even if the answer is “yes,” the GIS manager may choose not to recommend such a change for various reasons.  One thing to consider is the age of the current system.  If the current system is less than five years old, you should not even think about asking management for the resources to create a new system.  The only exception to this five-year rule may be if such radical restructuring (expansion, merger, etc.) has happened within the organization that the needs for the GIS have taken on an entirely new scope than they were previously.  Regardless of the size or age of system, go sit in the “sauna” for a few days every other year.

TRENDS IN TECHNOLOGY

As a generalization, most forestry GIS systems that were developed eight to ten years ago were more centralized than distributed.  Part of the reason for this may have been the structure of the organization and the needs of the users, but in large part it was due to the immaturity of the GIS industry and the lack of technology to effectively distribute systems.  Most of us associated with the GIS business have always realized that to truly experience the full potential of GIS, the end user (the forester) must have a more direct role in accessing and maintaining the system.  Forestry GIS enterprises have been limited in accomplishing this primarily due to the technology available.  In the past two years, there have been significant advances in core technology that over the next two years will coalesce and allow for a new era in forestry GIS systems, especially in relation to the forester’s desktop.

At least four significant trends are developing that have positively impacted forestry GIS.  First, the GIS industry has matured.  Most commercial GIS packages have now entered the mainstream software development world.  This has involved the use of industry standard software components such as COM, XML, and SQL (ArcNews, 2000).  GIS vendors have embraced industry standard software design such that software is well documented, open, and much easier to integrate or access with other applications and software development languages (i.e., C++, VB, etc.).  Fortunately, GIS is no longer just a home brewed software.  This trend has set the stage for many of the following trends to blossom.

GIS is becoming more truly relation database oriented, especially with the ability to combine attribute and spatial databases.  Having geo-spatial data stored right in the same database as all the attribute information offers some tremendous synergies.  A unified data model allows for a common application environment removing the redundancy of multiple applications and databases currently often needed to update and maintain a forest stand information system (Maguire, 2000).  If Visual Basic is your choice for application development, then both the spatial and non-spatial applications can be developed with Visual Basic rather than mixing and matching VB and AML for instance.  It also offers a common security environment and simplifies database administration.  Let the IT people in the organization handle the database administration and the GIS people handle the applications.  This is certainly a reversal of most GIS managers' thinking (mine included); but again, today’s technology offers new opportunities for greater efficiency.  The ability to have real transactional database management is a core technology that creates a solid foundation from which to build an efficient GIS system.

 
 Thirdly, technology has matured to support distributed deployment of GIS to the field office.  One option is to deliver the full application to the field office on the forester’s local machine and implement a database replication scheme.  Database replication can be efficiently done at night and gives the user the advantages of the speed and power of a local application.  Another option is to deploy the GIS using thin clients via either the Internet or intranet.  Thin client products, such as Citrix’s MetaFrame, allow the user to run the application actually on the host server but with the full appearance that it is running locally.  This intranet connection can be made with traditional phone line dial-up, but can greatly be enhanced by taking advantage of high speed Internet connections such as Digital Subscriber Line (DSL).  Through a Virtual Private Network (VPN), these high speed Internet connections can function as a way to deploy your desktop client/server GIS applications.  Another valid option for some GIS applications is to deploy using true Internet server-centric solutions.  This architecture is well suited to distributing data and providing basic mapping tools (ArcNews, 2000).  Although attribute databases can be efficiently updated using a web application, spatial update and editing are still not efficient using web enabled GIS data and services.  Of course, in order to support these distributed tools, reliable and high-speed telecommunication services are critical.  Unfortunately, many forestry field locations still lack full access to today’s telecommunication offerings.


Finally, a technology that holds great promise for forestry field applications in GIS is the area of handheld computing technology.  A variety of manufacturers have developed handheld personal computers running operating systems such as Microsoft’s Windows CE.  ESRI recently introduced its first Windows CE application, ArcPad, which allows for viewing and editing of shape files and the integration of a GPS receiver (Graham, 2000).  Picture a forester sitting in his truck in the woods after cruising timber for a day.  His handheld computer has a vector map overlaid on a current digital, aerial image of the tract.  He completes the updates to his cruise map and inventory database that he had started earlier in the day.  Cruise data, stand attribute data, and map data all updated, he returns to the office later the next day to upload and update the master database.  This picture is not so far-fetched any longer.


Today’s technological advances in hardware and software offer GIS managers a world of new opportunities.  A disciplined review of the technology, matched with the assessment of user needs and requirements, provides a solid basis upon which to make GIS development or re-development decisions.  Implementation of the technology is not without some serious challenges, but we have entered an era now in which we can see a forestry enterprise GIS begin to reach its potential.
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