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Title slide:  Good morning. I’m honored and very pleased to speak to you today.
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. From the dawn of time, humans have regarded earth’s resources as a boundless treat that, if exhausted in one area, could be found again elsewhere. 

. The threat to earth’s resources today - from climate change and from the demands of a rapidly growing global population - has no historical parallel. 

. As remote sensing experts you are aware that impact of humans on the planet has expanded to the extent that humankind has emerged as a globally important force capable of reshaping the earth, capable of depleting or threatening many of the earth’s resources. 


. We are now in a situation of relatively rapid climate change in which we know with certainty that we will be crossing thresholds beyond which ecosystems, and the services they provide, will be irreversibly changed
Slide 3:  Image: A composite picture of the planet at night.  Most of the electrical light that is produced come from coal fired generation plants. 

. Climate change will directly and indirectly threaten the stability of natural resources and human well-being. 
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. If we do not focus on sustainable management of our earth’s resources, the lack of the resources that we have enjoyed in the past undoubtedly will become a more and more of a threat for people in many nations. 

=================

Drawing from the works of hundreds of researchers, the “Global Change” study (Steffen et al. 2004; Chapter 3) concluded that perhaps 50% of the world’s

ice-free land surface has been transformed by human action; the land under cropping has doubled during the past century at the expense of forests, which

declined by 20% over the same period. More than half of all accessible freshwater resources have come to be used by humankind. Fisheries remove more than

25% of the primary production of the oceans in the upwelling regions and 35% in the temperate continental shelf regions (Pauly and Christensen 1995).

Steffen,W. et al., eds. 2004. Global Change and the Earth System. Heidelberg: Springer.

+++++++
Humans as geologic agents: A deep-time perspective
Bruce H. Wilkinson; Department of Geological Sciences, University of Michigan, Ann Arbor, Michigan 48109, USA

ABSTRACT

Humans move increasingly large amounts of rock and sediment during various construction activities, and mean rates of cropland soil loss may exceed rates of formation by

up to an order of magnitude, but appreciating the actual importance of humans as agents of global erosion necessitates knowledge of prehistoric denudation rates imposed on land

surfaces solely by natural processes.
Geology; March 2005; v. 33; no. 3; p. 161–164; doi: 10.1130/G21108.1
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. Modern society is increasingly dependent on non-renewable mineral and fossil energy resources. 

. Economic and population growth of less developed countries functions as a relatively recent but quickly growing push factor on global demand.

. Responsible extraction of any of the earth’s natural resources – from coal to gold to gas hydrates – requires a rigorous commitment to sustainable development from economic, environmental, and socio-cultural perspectives.

. Climate change coupled with global population growth present unprecedented threats – for example, increased desertification and loss of biodiversity - to the world’s biological resources. 

. These challenges are not just vaguely global; they are immediate and local. They appear at every level of natural resource management – from international to county and municipal levels.
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. The combination of climate change, population growth, and greater use of irrigated agriculture has resulted in increased stress on water resources around the world. Water has emerged as a global issue that requires international multi-disciplinary cooperation on assessment, research, and management. The problem is exacerbated with the expansion of population centers in water-scarce regions, such as in central Mexico, southern India, and southeast Australia.  

. Water issues are familiar in the western states, but widespread water shortages that are magnified by urban growth have recently begun to appear in the southeastern U.S. 

.  At first glance, the boy in this picture might appear to be from Africa, judging from the look of his necklace. But he could just as well live in our own state of Georgia. Or he could stand in for other children who live in the Southwest. The challenges that climate and population growth present for our natural resource know no boundaries.
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. At USGS, we’ve recently  developed a science strategy that we believe will help our organization address complex environmental problems. 

. The 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 science strategy that you see listed in this slide.. The seventh component, data integration, is the passport to transcending a discipline-based approach to science. It brings the other science directions together in the most basic and, at the same time, the most productive ways. 

. The key to data integration is place. Once you have established where on earth this characteristic is combined with that characteristic, then you begin to establish geographic context and you can start to ask how and why such conditions exist at that particular location, or a range of locations, and not elsewhere. These observations, when carefully considered and tested, can then lead to a deeper scientific understanding that can be applied to parallel situations. 

. 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.
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. The 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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. 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 well as other ecosystem components, with the energy, water, biomass, medicine, and mineral resources needed to sustain human societies.
. 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.
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. Space-based land imaging systems of all types are essential to scientific analysis of earth systems because land imaging instruments provide repetitive and synoptic observations of the Earth across wide geographical areas, disciplines, and applications. The information derived from such systems complements that obtained from other sources including airborne platforms and ground measurements and observations.

. These systems are essential for inventorying and monitoring global agriculture, tracking the status of Earth’s ecosystems and natural resources—including impacts of climate variability—and assessing the condition of national energy and transportation systems. In addition, moderate-resolution imagery aids the conduct of military and intelligence operations and is used for disaster mitigation and response, natural resource management, mapping, and many other operational applications

. Moderate-resolution satellites are critical for frequent global monitoring of land-surface changes. Imagery at moderate resolution is best suited for detecting the impacts of global climate variability and change, population growth and movement, and changes in land use practices. 
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. At the Department of the Interior, the vision of a program of space-based observation of the Earth’s land masses began in September 1966, when Secretary of the Interior Stewart L. Udall announced Project EROS (Earth Resources Observation Satellites) as an effort "to collect valuable resource data and use it to improve the quality of the environment." In the same announcement, Secretary Udall named the leading proponent of the idea, Dr. William T. Pecora (USGS director, 1965-71), to head the EROS program. 

. In the intervening 40 years, however, neither the continuity nor the existence of a civilian program of space-based observations of Earth was ever completely assured. The program has weathered uncertainties about Congressional authorization and funding, phases of leadership by other Federal agencies (including the Air Force), and unsuccessful attempts at commercialization.   
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. Putting thoughts of funding and program continuity aside for a moment, as you see in this slide, Landsat imagery has been - and is currently - used widely throughout the Department of the Interior. 

. Let me mention a few, very specific examples to add detail to the picture.

 
+ Land management operations: The BLM Monticello Field Office in San Juan County, Utah, uses Landsat imagery in a long-term, integrated weed control program to control Tamarisk and other plants in riparian areas.  


+ Coastal erosion: As part of a DOI on the Landscape study, with collaborative help from the BLM and USFWS, USGS staff at the Alaska Science Center and USGS Headquarters utilize historical and recent aerial photographs, along with radar orthorectified radar images and digital elevation models, and Landsat imagery to map and quantify the amount of coastal shoreline erosion in the NE Teshekpuk Lake area of National Petroleum Reserve-Alaska in northern Alaska.


+ Wildfire: The Landfire project - BIA, BLM, USFWS, NPS and USGS participants - maps and models vegetation composition and structure, and characterizes fire fuels and risks nationwide using Landsat data.
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. An outstanding, particularly useful application of Lansat imagery is the National Land Cover Database (NLCD 2001) produced by USGS and the federal interagency Multi‑Resolution Land Characteristics Consortium (MRLC). This latest version of NLCD is a massive database that describes the land surface condition of each 30-meter cell of land in the conterminous United States. To give you a sense of the precision of this database, nearly six such cells - each 98 feet long and wide - would fit on a football field. One cell is just about the area bounded by the basepaths in a baseball diamond. 

. NLCD 2001 data portrays 16 classes of land cover in the lower 48 states, the percent of tree canopy, and the degree of surface imperviousness in urban areas. The database provides us gives a versatile, impartial look at the state of the land that is particularly useful for land managers.

. The range and accuracy of information in the database enables managers of public and private lands, urban planners, agricultural experts, and scientists with many different interests (for instance, climate change or invasive species) to identify critical characteristics of the land for a wide variety of investigations. The national consistency of this information makes possible the sweeping, contextual analysis of national land perspectives, such as the Heinz Center’s State of the Nation’s Ecosystems and the Environmental Protection Agency’s Draft Report on the Environment.

. The USGS and our partners in the MRLC development team recently completed 50-state coverage of this versatile database. 
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. Since its launch on March 1, 1984, Landsat 5 has provided more than 600,000 individual images, recording clear-cutting and recovery conditions of rain forests, near- and long-term effects of the Chernobyl explosion, before-and-after records of Hurricane Katrina's impact, as well as more subtle natural and human-induced changes to the global land surface. While the design life of Landsat 5 was only 3 years, this remarkable satellite is likely to produce imagery for a few more years. 

. Landsat 7, launched in 1999, continues to provide the global science community with worldwide seasonal images, however, it too is operating in a slightly diminished capacity.

. USGS provided Landsat satellite imagery to aid rescue and recovery efforts in Myanmar in the aftermath of Cyclone Nargis's landfall on May 3. International emergency response teams used the Landsat images to assess the extent of flood damage caused by the cyclone in the affected region. The first maps of the area derived from the Landsat satellite were provided to waiting agencies within hours of the initial request. The USGS provides Landsat imagery to other participating agencies under an agreement known as the International Charter Space and Major Disasters (Space Charter).
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. The National Aeronautics and Space Administration (NASA) and the Department of the Interior’s U.S. Geological Survey (USGS) share responsibility for the Landsat Data Continuity Mission (LDCM). 
. NASA will develop the flight systems including the spacecraft, instrument, mission operations element and mission launch, and perform on-orbit checkout. 
. The USGS will develop, implement, and operate the ground data acquisition network and image processing and archive facilities and will disseminate products to the user community. In addition, the USGS will be responsible for satellite flight operations.
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. In August 2007, the President's Office of Science and Technology Policy (OSTP) issued a report that calls for putting the U. S. Department of the Interior (DOI) in charge of the National Land Imaging Program (NLIP), a renewed national commitment to providing terrestrial satellite observations. 

. As a long-term strategy to achieve a stable and sustainable U.S. space-based land imaging capability, NLIP will ensure continued U.S. leadership in civil land imaging operations and in the science disciplines that rely on earth observation data.

_____________

Report link:

http://www.landimaging.gov/
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. The Plan for the National Land Imaging Program (released by OSTP; Aug. 14, 2007) presents a set of policy recommendations to achieve a stable and sustainable U.S. operational space-based land imaging capability and to ensure continued U.S. scientific, technological, and policy leadership in civil land imaging and the scientific disciplines it supports. 

. The Plan calls for continued U.S. commitment to moderate-resolution land imagery, recommends the United States maintain a core operational capability for land imagery while supplementing its data with similar data from partners, and designates the Department of the Interior as the host of the program.
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. Today, our expanding global society faces many pressing issues that science can and must help address. Many of these issues transcend geographical boundaries. 

. The global land surface covers approximately 150 million square kilometers or about 30 percent of the Earth’s surface. Humans occupy or otherwise use roughly 80 percent of the land surface including the 40 percent converted to agriculture. The global population reached 6 billion in 1999 and is projected to increase to 9 billion by 2050. To feed and shelter the planet’s growing population, extensive and intensive land use has been required, but the environmental degradation caused by these necessary and understandable activities is diminishing the planet’s capacity to sustain needed food and fiber production and fresh water supply. 

. Land use change occurs in local places, with local benefits, while the change to the land, multiplied many times in many places, can cause ecological degradation across local, regional, and global scales. Land imaging from moderate-resolution earth-observing satellites offers the powerful, singular capability to observe land use and land use change from local to global scales.

. A strong program of accessible, comprehensive earth observation data – data that is both timely and consistent enough to be compared to times past - enables us to more effectively focus our efforts and resources in confronting the most pressing environmental and resource issues of our time. 

