Land management needs for the urban-wildlands interface: Scientifically credible management under global environmental change.
"The greatest shortcoming of the human race is our inability to understand the exponential function."  Al Bartlett, Univ. Colo. Physicist

We need to implement a system that facilitates scientifically credible land management. Ten years ago land managers on local public lands began an effort to protect our native vegetation from an invasive plant species by using helicopters and large tractor-applicators to apply herbicides across thousands of acres of grasslands. This activity was considered a state-of-the-art management action at the time, one recommended by experts. Even at that time, however, science concerns about the efficacy of the effort existed, and now, with data in hand, the activity can be regarded as a mistake, albeit a well-intended mistake that has continued to date.  We don’t have the time or the financial resources to continue to manage public lands in this fashion.  The lag-time between science knowledge and implementation of that knowledge into land management must be shortened. Procedures used to guide the management of federal lands must be installed for our local public lands as well.

Few would doubt that environmental problems such as the emergence of new diseases like West Nile virus or threats to native species are increasing in an exponential fashion.  Not only do certain problems increase exponentially, knowledge can increase exponentially as well. A recent article has indicated that almost 70% of scientific papers on plant invasions that were written in the last 50 years have been printed since 2000!  It’s almost impossible for those of us whose job it is to teach environmental biology to stay current on a topic such as invasive plant species.  Given this explosion of science knowledge, very well respected web sites are now providing out-of-date information regarding the best management practices for identifying and mitigating the negative effects of invasive species. This diminishes our ability to achieve identified goals of preservation and conservation on our natural areas. 

Confounding our problems is the fact that almost all of our current environmental problems result from multiple factors that interact, often amplifying each other.  To understand why the species we desire to see on our natural areas are changing in abundance, one must have basic knowledge of causes and consequences of: 1) new species introductions, 2) climate change, 3) atmospheric carbon dioxide effects, 4) atmospheric nitrogen deposition impacts, 5) consequences of changes in fire return intervals, 6) effects of adjacent developments, trails, etc, 7) changes in hydrology, and 8) how these variables interact.  Feel overwhelmed?  Join the club.

Understanding change requires understanding the concept of historical range of variability.  A straightforward example comes from fire ecology.  Every site along the Front Range has a fire return interval (e.g., the number of fires a site has experienced over a fairly long period of time).  For the prairies around Boulder, a site burned about once every 10 years.  For a parcel of land, evaluate the fraction: time since last fire divided by average fire return interval.  The number we obtain can be considered an “out-of-whack index”. When this number becomes larger than three or so, rules about the organization and controls of these ecosystems are changed. One can repeat this analysis for other natural events such as flood scours.  Between the use of reservoirs and altered flow regimes, our riparian zones are clearly “out of whack”.  Or, to evaluate atmospheric chemistry effects we can compare averages from the previous century to that of current averages.  Carbon dioxide enrichment is obvious, and the amount of nitrogen being deposited on the soil is well above a three-fold increase.  One can also do a calculation of the number of the total species of an area divided by the native species in that area and obtain still another “out of whack” index.  

By any metric, our lands are experiencing environmental conditions that are new, and the species composition of our systems has already been seriously altered. These changes will continue at an exponential rate as the remaining non-public lands of the Front Range transform to tract or trophy homes, strip malls, and enhanced transportation corridors.  The best management practices derived from the empirical science relationships of a decade or more ago are suspect.  Further, do we have the political will or resources to re-initiate the nominal fire or flood cycle?  I think not, but do we understand the consequences of these decisions?

What does this mean for management of our natural areas?  Simply put, the conservation issues we’re currently dealing with will continue to increase exponentially over the foreseeable future. While not a panacea, finding mechanisms to expedite getting the latest science to the land managers would be a really good idea.  But, for reasons that remain opaque to me, our public officials have chosen to not use a scientific advisory system such as those employed by many federal management agencies (e.g., our national parks: http://www1.nature.nps.gov/protectingrestoring/im/inventoryandmonitoring.cfm).

The quality of our local public lands match or even exceed many of those holdings.  All federal and most university programs routinely utilize the scientific review process. Why should our world-class local public lands programs not employ a similar program?

Expertise at CU, CSU, and DU has not been exploited in what should be a win-win relationship between institutions with teaching and research missions, and public land management organizations with research and information needs. While ad-hoc research and review activities have been solicited by local agencies, these activities are not sufficient. Why has the city and county not formed scientific advisory boards to compliment their citizen advisory boards?  We are currently spending serious amounts of money to attempt management solutions for invasive species, prairie dogs, disease prevention, threatened native species, etc.  Do we have the current and most credible science information to support current management activities? If so, where can the stakeholders find this information so that they can make informed decisions and provide informed input to our public officials?  Unfortunately, Al Bartlett’s take on exponential growth may explain why many don’t feel that science advisory boards are necessary. The facts argue for the addition of formal science review and science advisory boards to our local land management programs.
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