Climate Change in the Southwest:  A Sentinel for the Nation
[A compilation of ideas resulting from a Science Initiative Retreat with the Flagstaff and Tucson Science Centers, held in Flagstaff, Arizona, on January 25, 2007, and represented by all science disciplines]

Statement of Problem:  The arid and semi-arid Southwest is one of the Nation’s most rapidly growing regions, but it is also one of the most vulnerable to climate change.  Numerous indicators of climate change are present in the arid and semi-arid landscapes of the Southwest.  Drought, one aspect of climate change, stresses land and water resources and, ultimately, impacts human and ecosystem sustainability.  The impacts of climate change, especially drought intensification, are already exacerbating water availability and quality, human health, fire frequency and intensity, the success of invasive species, quality of wildlife habitat, and forest and rangeland health throughout the Southwest.  The regional effects and trends of current and future climate change in the Southwest, however, are not well quantified. Nevertheless, understanding their long-term implications is critical to the region’s successful planning and mitigation-response efforts.  Some states have recently established climate-change initiatives (Arizona, New Mexico, Utah), but these efforts need to be more integrated and coordinated because climatic effects cross State jurisdictional boundaries and, as such, might best be coordinated at the Federal level.  The USGS in the Southwest is uniquely suited to conduct scientific research on climate change issues of the Southwest in the coordinated, interdisciplinary manner that is required to appropriately address the diverse and interrelated natural and anthropogenic factors that influence human and ecosystem sustainability.  

Objectives:  (1) Identify and track key indicators of drought and climate change in the Southwest. (2) Determine the natural and anthropogenic factors that most impact human and ecosystem health and sustainability. (3) Establish integrated databases of key indicators of climate change that can support predictive models of cause-effect relations between climate change and land and water resources. (4) Distinguish the effects of natural and anthropogenic processes on land and water resources. (5) Develop predictive cause-effect models that can be used to evaluate mitigation scenarios.

Work Strategy:  A fully integrated science approach will look at the following key issues and related elements in numerous areas throughout the Southwestern United States:
· Changes in Climate—Drought monitoring; landscape vulnerability; present/past trends and future modeling

· Changes in Community Sustainability and Human Health—Health and disease; land degradation; growth and development

· Changes in Water Quality and Availability—Flood and drought; ground water and surface water supply and quality (human and ecosystem demands); urbanization

· Changes in Earth Surface Processes and Landscape—Dust transportation and impact on air quality; inter-relational dynamics of vegetation and surficial geology; geology and surficial processes

· Changes in Wildlife and Vegetation—Invasive species; wildlife and vegetation dynamics (spatial and temporal); wildfire hazard and wild land-urban interface

Relevance and Impact:  Indications of climate change have been recognized in various regions throughout the world. Apart from the Polar Regions, the arid and semi-arid regions of the world (including the SW U.S.) exhibit the most pronounced indicators related to changes in climate. The following results from this study are anticipated:
· Creation of a centralized, integrated database of natural and anthropogenic responses to climate change in the Southwest
· Improved understanding of the cause-effect relations between climate change and land and water resources in the Southwest
· Predictive models for different anthropogenic and natural processes
· Interactive, user-friendly tools that allow land and water managers to use compiled databases and models to examine mitigation scenarios in response to or anticipation of climate change
Partnerships: Department of Agriculture (Forest Service); DoD; DoE; Department of Health and Human Services (CDC, NIEHS); Department of Homeland Security; DoI​ (BIA, BLM, NPS, FWS, BOR); NASA; National Center for Atmospheric Research; NOAA; State/County/City/Town/Tribes; Universities (Arizona Water Institute—a consortium of Arizona’s three universities: U of A, ASU, NAU)
