Director Mark Myers Remarks at GEER 2008 (Greater Everglades Ecosystem Restoration), July 29, 2008. 

“Facing Tomorrow’s Challenges:  Integrated Science for the Everglades”

Title slide 1 -- >> Title slide – Florida Everglades; Landsat 7, 2001. Image from USGS Earth as Art series.

Poster caption: Spanning the southern tip of the Florida Peninsula and most of Florida Bay, Everglades National Park is the only subtropical preserve in North America. It is the only place in the world where alligators and crocodiles exist side by side.

. Good afternoon. I’m honored and very pleased to speak to you today. 

. We sometimes think of climate change and a rapidly growing population around the world as important, but amorphous problems that someone else must confront. Yet, as scientists, land managers, and stakeholders in the Everglades, you are well aware that these are vital, immediate issues here in south Florida – issues that, given the fragile, irreplaceable beauty of the Everglades, have national and global significance.

. The theme of this conference – “Everglades 2050: Advancing the Science to Achieve Success” – seems tailor-made for the USGS, an agency with a 129-year history of pursuing science on the land. At USGS, we’ve recently developed a science strategy that we believe will help our organization better address complex environmental problems. 

. Today, I’d like to outline that strategy briefly for you because I believe it can serve in many ways as a broader template for mutual use as we move forward in restoring the Greater Everglades.

Title slide 2 -- . Here at the outset, I wish to recognize and applaud the fact the USGS has many partners in integrated science for the Everglades - from academia, from other federal and state government agencies. I’m very proud of what the Survey has done, and will do, in understanding the essential nature of the Everglades. But as I speak of USGS integrated science in this presentation, I would like the phrase to be understood in a collegial, collective sense. I don’t mean to exclude anyone.

. This slide shows some of the reasons why the USGS works so well with others.

. The USGS serves the Nation as an independent fact-finding agency that collects, monitors, analyzes, and provides scientific understanding about natural resource conditions, issues, and problems. 

. The USGS is the only integrated natural resources research bureau in the Federal Government. It supports the science needs of all the other bureaus of the Department of the Interior. 

. The USGS leverages its resources and expertise in partnership with more than 2,000 agencies of State, local and tribal government, the academic community, other Federal allies, non-governmental organizations, and the private sector.
Title slide 3 -- . Our growing and expanding society today faces many pressing issues that science can and must help address. 

. These issues include:


+ use of, competition for and natural threats to natural resources;


+ threats from natural hazards; 


+ and the effects of wildlife diseases, such as avian flu and West Nile virus;


+ future availability of water for people and ecosystems, especially in arid regions of the western United States as well as abroad;


+ the effects of climate change on land and water resources, habitat, ecosystems and public health.

. Many of these issues transcend geographical boundaries. They’re global in nature. And many of them transcend traditional boundaries of academic disciplines. Such multi-faceted challenges can hardly be addressed by a single discipline.

Title slide 4 -- . We must be able to link science to decision making so that inevitable tradeoffs across conservation, restoration, resource management, and development are informed and fully considered.

. This is an important issue to the USGS and to the Nation, from Alaska’s North Slope to the Wyoming Green River Basin to The Everglades; we want the best science to be routinely and effectively used in making decisions that affect people and the environment.

Title slide 5 -- . At USGS, we’ve developed a science strategy that we believe will help our organization – and our country – address complex environmental problems. 

. Our strategy is based on a systems approach to evaluate broad causes and consequences of the use and management of natural resources and earth processes.

 
. There are six interrelated thematic components - directions – in our strategy that you see listed in this slide. A seventh component, data integration, emphasizes the importance of combining the findings of each science direction to develop a synergy of science.    

. The interaction and correlation of these directions both reflect and reveal the complexity of the Earth’s natural, physical, and life systems. They describe the breadth of our systems approach that calls upon the full range of USGS science capabilities.

Title slide 6 -- . The most essential point that I want to make today, a perspective that I support very strongly, is that all of earth’s resources are interrelated.     

. In this first decade of the 21st Century, we face many threats to earth resources - threats on a global scale such as climate change, drought, natural disasters, deforestation, competition for energy and mineral resources. Additionally, there are important human health impacts that are tied to the quality of our air and our water. 

. We believe that this comprehensive, interdisciplinary, systems approach to a science strategy will pay dividends in making our science more relevant to environmental issues in public policy. 
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Title slide 7 --  At USGS we believe that the starting point to understanding the complexity of earth systems is the concept of ecosystems.

. Ecosystems constitute the Earth’s biosphere and support human existence. The plants, animals, microbes, and physical products from ecosystems provide people, as components of those ecosystems, with the energy, water, biomass, medicine, and mineral resources needed to sustain human societies.

Title slide 8 -- . Understanding ecosystems and predicting ecosystem change requires robust scientific assessments and modeling of ecosystem conditions as climate and human-induced land changes occur. 

. Ecosystems are inherently “interdisciplinary,” with geographical, biological, geological, hydrological, and other components. Ecosystems are also inherently “multiscalar,” spatially and temporally. 

. Geographically standardized ecosystem inventories – as maps or databases – enable scientists to pursue:


+ conservation planning (through GAP analysis)


+ resource management


+ predictive forecasting of ecosystem conditions. 

. In the Everglades, we must ‘understand’ in order to ‘predict.’ Of course, we must be able to ‘predict’ outcomes if we are going to achieve sustainable restoration.

Title slide 9 -- . Apart from their aesthetic value, the importance of ecosystems to society can be measured through the concept of ecosystem services -  the goods and services of value to humans that come from natural systems.

.The Millennium Ecosystem Assessment sponsored by the United Nations and the World Bank defined four categories of ecosystem services resulting from natural systems:  


+ provisioning services such as food, fiber, and water; 


+ regulating services such as water purification and storm protection; 


+ cultural services such as recreation and natural beauty; and 


+ supporting services such as nutrient cycling and soil formation.

. In many cases, these services are not fully valued when conservation, restoration, resource management, or development decisions are made.  In some cases, markets do not exist for these services.  In other cases, services are affected by actions far from the location where the services are provided or where the beneficiaries are located. USGS science has a critical role to play in understanding the processes within natural systems for the production of ecosystem services.

. USGS is working with EPA, the U.S. Forest Service, the Univ. of Florida, AAG, and others to organize “A Conference on Ecosystem Services: Using Science for Decision Making in Dynamic Systems,” to be held in Naples, FL from Dec. 8-11, to focus on issues in ecosystem services. I invite you to mark calendars now for this important meeting.  

Title slide 10 -- . Looking beyond ecosystems, let’s return to the USGS strategic directions again with an eye to their application in Everglades science.

. Energy and Minerals for America’s Future   There has been some oil production from the Sunniland Oil Trend since 1943. Who knows what the future may bring, but just perhaps, Florida may be looking at its coastal energy resources in the future. 

. National Hazards   Florida may not have earthquakes and volcanoes, but Florida has its share of hurricanes and tropical storms. We must assess risks from hurricanes and tropical storms by studying how major storms affect natural system; how they move sediment and push salt water into freshwater systems. We must better understand the recoverability of freshwater systems to saltwater inundation and, in general, how weather hazards affect restoration. 

. Water Census   What is the status of our freshwater resources and how they are changing? How do we use science to help us define that part of the water budget essential for sustainable restoration of the Greater Everglades? And, as the Everglades moves towards restoration, how do continuing changes in natural and human-managed water storage and water movement affect the natural system, water supply, flooding?

. Climate Variability and Change   South Florida's Everglades and coastal areas face an unusually difficult problem in the light of climate change. Both are already vulnerable to sea level rise and intense tropical storms. Climate change will increase the current vulnerability to these events. Climate change may also result in a hotter and drier climate for South Florida.  What does this mean for managing the natural resources of the Everglades – its habitats, wildlife species, endangered species? How do we plan for change? How do we link sea level rise, altered rainfall, and evapotranspiration patterns, altered flood/drought events and other climate-change related factors into predictive hydrologic and ecological models? A huge challenge to be sure, and yet, as well, a great opportunity to learn.

. Data Integration   Enormously large and complex data sets that already exist for the Greater Everglades.  Looking ahead to another 1, 2, or 3 decades to that data set, we have huge challenges in managing and making sense of all that data. 

_________________________

The Sunniland Oil  Trend in southwestern Florida extends southeast to northwest, from Miami-Dade County to the northwest into Lee County. An important field in this trend at the southeast end is the Raccoon Point Oil Field, which is in Collier County and in the Big Cypress Preserve. Production in this trend began in 1943 and cumulative oil production to date for the trend is about 105 million barrels. Production in the Raccoon Point Oil Field began in 1978, and the cumulative oil production from this field has been 17.5 million barrels. Florida Geological Survey website, http://www.dep.state.fl.us/geology/programs/oil_gas/index.htm

Title slide 11 -- . Illustration: Lostmans River Ranger Station Quadrangle, 2007

Produced by the United States Geological Survey; World Geodetic System of 1984 (WGS 1984); Imagery - USGS DOQ, 2004;Transportation - State of Florida, 2004; Names - Geographic Names Information System, 2006

Here are some ways to begin to meet those data challenges. 

 + Planning and implementing data management and dissemination into multidisciplinary science practices

 + Adopting, creating, implementing open data standards

 + Developing sustainable data-housing infrastructure to support retention, archiving and dissemination of data

 + Integrating data with modeling and decision support tools

. The promise of integrated data is that it enables findings from many different disciplines to displayed, mapped, modeled in ways that are closer to the rich complexity of nature.

. The EDEN (Everglades Depth Estimation Network) is an excellent example of extensive data collection that enables integrated science assessments. This  network of real-time water-level monitoring, ground-elevation modeling, and water-surface modeling provides scientists and managers with current (and recent historical, 1999-present), on-line water-depth information for the entire freshwater portion of the Greater Everglades. EDEN provides the hydrologically based data required to assess biotic ecosystem responses to hydrologic change within the Greater Everglades. It helps us understand, both broadly and intricately, the complex way the River of Grass runs through the Everglades. I’d like to commend and thank everyone present who has contributed to the EDEN project.

Title slide 12 --  Historically, the Everglades have already seen many changes. Most of you are familiar with these key dates in the environmental timeline.

__________

The first major change in the Everglades drainage occurred in 1882 when Hamilton Disston provided an outlet for Lake Okeechobee to the Gulf through the Caloosahatchee River. The lake level dropped considerably within a year. Construction of the Herbert Hoover Dike around the lake began in 1930. The Central and South Florida (C&SF) project authorized by Congress in 1948 negatively affected the Everglades and the south Florida ecosystem. [source: USACE America’s Everglades website].  
Title slide 13 -- . . We can expect restoration to bring even more change.

. Science must address the issues of today while being ready for the challenges of tomorrow. We must anticipate; we must be prepared. When change happens, our science must be adaptive. 

. For example, Governor Crist in his bold move regarding the U.S. Sugar Corporation and Everglades restoration presents us with a welcome challenge. Our science must be equally bold in assessing the change that this policy will bring to the landscape. 

. How do we integrate science, planning and policy in a useful, interactive, positive way to help us in “Facing Tomorrow’s Challenges” that will still continue even as we are restoring the Greater Everglades?   

Title slide 14 -- . Ecosystem restoration is a new science. There are still major uncertainties about how the ecosystem will respond to any hydrologic changes we make. 

. Congress has recognized that we may need to make adjustments to the Plan along the way. In fact, they expect that. 

Title slide 15 -- . The Department of the Interior’s Adaptive Management Technical Guide is a good example of our work in developing decision support tools. The USGS served as the lead author for this guide that is designed to help in the complex land management decisions made by the Department’s bureaus.

. Adaptive management offers a tool to help agencies make better decisions in this context of uncertainty while agencies are accumulating more information. The Guide represents an important step in the Department’s efforts to engage partners in the conservation and management of our Nation’s natural resources. 

. The Guide includes case studies, such as BOR’s management of Glen Canyon Dam and FWS's determination of annual waterfowl harvests, to demonstrate how adaptive management can be applied. 
Title slide 16 -- . Today I’ve explained very briefly how the USGS has developed what we believe is a versatile, powerful approach - a science strategy based on systems analysis - to enable us to grasp the complexity of the Earth’s natural, physical, and life systems. 

. Although the global issues of climate change and population growth present critical challenges at all scales of land management, I suggest that our approach can help bring those issues into a place-based perspective. 

. The Everglades are unique. Not only have they been declared a World Heritage Site, but there’s something purely elemental about the place that captures our imagination. As Marjory Stoneman Douglas said, “There are no other Everglades in the world. They are, they have always been, one of the unique regions of the earth; remote, never wholly known. Nothing anywhere else is like them..." 

. To preserve this distinctive part of our natural heritage, we must learn much more about it and apply a scientific understanding of the natural processes that occur in this place. Then, in a broader context, analyze how human activities interact with natural systems. 

. To accomplish that goal, we need 

   + all available data acquired through multiple technologies 

   + the best management techniques

   + an integrated science perspective

. We want the best science to be routinely and effectively used in making wise decisions for the environment and for people.



























