Adaptive Management Overview & Orientation
Strategic Overview
 >> C. Humphrey:  You had a prominent role in authoring this Technical Guide. So how would you frame Adaptive Management?

>> K. Williams: I think a good start, Cathy, would be to give it a definition. As an iterative application of learning by doing, that is, learning through management, and then adapting what you do based on what you learn, that is, adjusting management as knowledge and understanding of the system you're managing increases. The sequential application of these two activities, learning by doing and adapting as you learn is really the essence of Adaptive Management. The agencies in the Department of the Interior have really done a lot of very good work under the rubric of Adaptive Management. Much of it has been consistent with the documented principles of Adaptive Management, but without the benefit of a clear idea across the Department of what Adaptive Management actually means, or actually what's involved in doing it. Efforts to explain and use Adaptive Management were stepped up in 2005 with the formation of the DOI Adaptive Management Working Group, a team of some 21 representatives from all the DOI agencies and the DOI solicitor's office led by the assistant secretary for policy, management and budget, which then worked over the next two years to develop a consensus definition for Adaptive Management and to identify conditions for its use and describe an implemental approach to its implementation and finally to develop a guidance document and training programs for Adaptive Management. This presentation and the Technical Guide on which it's based are a result of all these efforts. The working group borrowed from the national academy of sciences in adapting the academy's definition for Adaptive Management because it focuses on the sequential and science based decision making process, and aims at simultaneously improving understanding and management, but emphasizing that the pursuit of understanding is a means to an end, namely, smart management, and not an end in itself. Now, with this context, it's useful to describe some of the features of the management situation to which Adaptive Management applies. First and most generically, resource management occurs over time. With actions taken sequentially over some time frame, mow often than not on an annual or perhaps a multi-year basis. Resource dynamics are influenced by these management actions. For example, harvest or stocking quotas, or reintroduction of species, or manipulation of habitats or management of water. The idea is that actions lead to changes in resource status. Typically resource dynamics are also influenced by fluctuating environmental conditions, whether seasonal changes in precipitation or fluctuating temperatures or unpredictable amounts of cloud cover. The idea is the fluctuating environmental conditions potentially affect resource dynamics. Finally and importantly to Adaptive Management, there is uncertainty about the expected response of the resource to management activities. Now, this figure illustrates the management situation. It shows an evolving resource system that is influenced by changing environmental conditions, influenced by time-specific management actions, with the potential for uncertainty to enter at several points. For example, through the environmental factors themselves, or perhaps through the management actions themselves, or through an incomplete understanding of system dynamics. A few examples may help to illustrate these points. One involves the seasonal release of water from a reservoir. Perhaps with the goal of sustaining the living resources using that water downstream. The issue here might be how much water to release and when to release it each spring given the year-to-year variation in reservoir recharge and given the uncertainties about the effect of water release on downstream fish and wildlife populations and their habitats. Here's another example, timber harvest in a pine forest. Here the intent might be to sustain an amount of old growth pine for an endangered species. The issue in this case might be where and perhaps how much to cut each year. Given the natural variation in forestry generation and the uncertainties about the effects cutting can have on the habitats of the target species and its competitors and predators. Final example light involve fire management in a grass-shrub ecosystem. In this case perhaps for maintaining a long-term diversity of habitats and associated wildlife species using those habitats. Here the issue might be to develop and implement a burning strategy each year, given, again the natural and unpredictable variation in both the extent and intensity of a prescribed burn, and given the uncertainties about the ecological responses to that burn. In all these cases, management occurs through time, providing an opportunity to learn as you go. The system being managed is subject to uncertainties and to potential surprises. The impacts of management are not completely understood. Understanding -- improved understanding has the potential to lead to better management. The challenge in each of these cases, then, is to manage a dynamic system, to accumulate understanding as management proceeds, to use that understanding to improve management over time. Now, of course, not all natural resources being managed by the Department of the Interior fit this management situation, but many do, and it's just this situation that Adaptive Management is designed to address. The Adaptive Management Working Group spent a considerable amount of time grappling with the challenges involved in using Adaptive Management as well as its benefits. The limitations as well as the opportunities, the conditions in which it's useful and when it's not. And in the end, some generic conditions for Adaptive Management were identified that build directly on the management situation I just described. One is that decision making is iterative over an extended period of time because it's only in that situation that learning can be used time prove management downstream. Another is that management is limited by incomplete understanding of the resource system being managed. When the potential for better management through improved understanding. Another is that clear and understandable objectives can be identified on the premise that if you don't know where you want to go, it's not really all that likely that you're ever going to get there. Yet another is that uncertainty about management impacts can be described explicitly by expressing uncertainty through competing hypotheses about resource dynamics and the responses of management actions to the -- the responses of the system to management actions. Finally, a key condition is that monitoring is in place or it can be put in place to resolve uncertainties and to measure progress toward achieving management goals. Of course, there's no guarantee that any of these management -- any of these conditions can be met and in many cases they won't be. For example, it often is the case that only one decision is to be made at a single point in time. Or agreement can't be reached about management objectives. Or it may be -- it may not be possible to put a targeted monitoring program in place to inform future decision making. With the result in each case that an adaptive approach is unlikely to be useful. But when conditions are right for Adaptive Management, the issue then becomes one of implementation. Now, the Adaptive Management Working Group has identified five key components to be put in place at the beginning of an Adaptive Management application and then folded into an iterative and ongoing process of learning and doing. The first is the involvement of stakeholders who have a stake in and a commitment to good management over an extended period of time, recognizing that stakeholders including scientists and managers, policy managers and planners, executives and an engaged public. Second is a clear and agreed upon statement about what is to be achieved, one that can guide decision making and help in measuring progress. Third is an explicit statement of the acceptable management alternatives under consideration, alternatives that can be -- that are held to be acceptable to the stakeholders and designed to promote learning. Fourth is the prediction of the management impacts of potential management -- of actions. Lastly are monitoring protocols and plans that can help resolve uncertainties and measure progress toward objectives. The overall idea is that these five elements are to be put in place at the outset of an Adaptive Management application and used thereafter in an iterative process of objective-driven decision making, followed by post-decision monitoring, followed by assessment of the monitoring data, followed by the feedback of what is learned into future decision making. In this way, learning, then, becomes a natural outgrowth of management and improved management becomes a natural consequence of that learning. Now, the new feature in this approach is an emphasis on uncertainty, the recognition that within the body of theory and knowledge we use to understand a resource there is uncertainty. Perhaps in our understanding of a particular biological or ecological process. Perhaps in a vital rate that controls that process. Perhaps in our understanding of how a management action will affect that process or vital rate. In any case, there's uncertainty. The idea is to express that uncertainty in terms of competing hypotheses about how the system works. With each hypothesis included in a resource model that can be used to predict responses to management. So that these predictive responses can be compared against actual responses that are obtained from monitoring data, and in this way, identifying the hypotheses that are most useful in managing the resource in the future. If this sounds a lot like the application of scientific method, it should. The key to both Adaptive Management and scientific investigation alike is the comparison of hypothesis-driven predictions against independent observations for the purpose of learning. It is for this reason, more than for any other, that Adaptive Management is often described as science-based management. I'll give one example that I think is fairly clear that involves the use of this iterative process in the Department of the Interior. This one involves the annual setting of regulations for the sport hunting of waterfowl, a statutory responsibility of the Department of the Interior. Each summer regulations are set for the upcoming fall hunting season. That's the decision making step in the iterative process. During the hunting season and the following winter and spring, monitoring data are collected on the size of the harvest and the status of the breeding population in the next year after the harvest, on reproduction and recruitment on the spring breeding grounds, and all of that is the post-decision monitoring step. On the completion of the field surveys in the late spring, the resulting data are analyzed, and that's the post-monitoring assessment step. And what is learned is then fed into the next cycle of regulation setting and that's the feedback step. The annual cycle of regulation setting, then monitoring, then assessment, then feedback is known in waterfowl management service as adaptive management. Now, as the resource system changes over time, it's often the case that the framework for management involving the elements I mentioned just a few minutes ago, will change as well. The iterative sequence of -- in active management provides an opportunity not only for technical learning about the natural resource dynamics and resource responses to management but also for learning about the management process itself through occasional, if less frequent, revisiting of the key elements that define the process, to ensure, for example, that stakeholders remain engaged and active, that management objectives remain relevant, that management alternatives remain feasible and appropriate and so on. That is learning and Adaptive Management involves two phases... one that is technically directed toward understanding resource dynamics and one that is institutionally oriented toward the management system itself and both are important in the successful application of Adaptive Management. In fact, recognizing and measuring success in Adaptive Management depends on a number of factors. One, the continuing involvement of stakeholders in the process, not just initially, but throughout the life of the application. It depends on the continuing use of objectives to guide decision making, to recognize progress toward their achievement and to promote learning. It clearly depends on the ongoing cycle of monitoring and assessment and feedback into decision making, and finally it depends on an implementation that is consistent with the applicable laws and regulations that govern management. Ultimately successful practice of Adaptive Management involves all four of these conditions, not two out of four, not three out of four but all four of them to be met. I'll close here by reiterating a few take home points. One that Adaptive Management is a science-based and objective-driven application to decision making. That it fully engages stakeholders in an open and collaborative process. That it applies when effective and efficient management is limited by uncertainty, the reduction of which can lead to better management. I should emphasize again that Adaptive Management is not a one-size-fits-all panacea that applies to every resource problem, but it does hold promise in many cases for acquiring the understanding needed to improve resource management. It is important, four, to recognize that the payoff for Adaptive Management is in the gradual improvement in management through time as the resource system comes to be better understood and thereby better managed, which means in the end Adaptive Management requires both patience and the commitment to see it through to success. As a final note, the Adaptive Management Working Group sought from the beginning to develop a framework for Adaptive Management, one that would be appropriate to DOI lands and resources management, that would build on the very large body of theory and literature and experience in the practice of Adaptive Management, that would articulate as sharply as possible the answers to some fundamental questions about what it is and when it's useful and how to do it and how to recognize and measure success in doing it. You'll see in the Technical Guide that it was organized specifically to address these questions as an attempt by the Adaptive Management working grew to meet the rather ambitious goals of its charge. Cathy, we very much hope it works out that way.

>> C. Humphrey: Yes, we do. So, you talked about what is Adaptive Management. You said learning by doing and then adapting based on what is learned. You talked about when it should be used, Adaptive Management, isn't appropriate for all situations. You told us five key elements that we need to have in place before applying Adaptive Management. You showed us how to recognize success. You told us not to fear uncertainty but how to express it. And you talked about some conditions that need to be met to successfully apply Adaptive Management. So that was very helpful. That was a lot of information you just provided for us.

>> K. Williams: That was a very nice synopsis.
