Bering-Chukchi Sea Climate Change Detection Demonstration Project

INTRODUCTION 

The US Climate Change Science Program Strategic Plan contains a chapter on Ecosystems that identifies high latitude ecosystems as particularly vulnerable to impacts of climate change and calls for accelerated research.  The NOAA Climate Program has determined that efforts are needed to develop observational and analytical tools for detecting climate change-driven ecosystem changes and to define ecological “sentinels” that can detect and perhaps warn of climate change impacts to marine ecosystems.  In response to the CCSP and NOAA goals, the Arctic Research Office has initiated two activities: the Russian-American Long-term Census of the Arctic (RUSALCA); and Ecosystem Change in the Northern Bering Sea (NBS).  These two programs also support the objectives of the U.S. interagency Study of Environmental Arctic Change (SEARCH) Program [http://psc.apl.washington.edu/search].  These projects are being conducted as demonstration projects, with the expectation that they will result in development of “experimental climate services” that will provide useful experience for the long-term development of an ecosystem component to  NOAA’s  Climate Products and Services.

RATIONALE

Both the RUSALCA and NBS programs are focused on the Northern Bering Sea (north of 60 degrees North Latitude) and the Chukchi Sea (Wrangel Island to Point Barrow and north toward the Chukchi Plateau.  This is a mostly coastal region that has been poorly observed in the past.  Water depths over most of this area are 50 meters or less and nutrient-rich, and water column primary productivity easily reaches and drives an abundant benthic population.  The ecology of this region is very strongly influenced by the presence of seasonal sea ice, which mediates a strong spring ice-edge phytoplankton bloom.  Because of the recent trend in reduction of ice cover in the Arctic and the possibility of permanent loss in seasonal ice cover in the study region as shown by climate models, this area will be subject to significant ecosystem change that might become evident more quickly than in more temperate areas.  Because there are no known anthropogenic sources of ecosystem change in this region, any ecosystem change detected can be more confidently attributed to climate change.  Indeed, certain cold-water fishes (e.g. Greenland turbot) and some benthic amphipods are no longer found in great abundance on the southern Bering Sea shelf.

APPROACH

The NBS activity combines observations with retrospective data analysis.  A single biophysical mooring, similar to those deployed by NOAA in the southern portions of the Bering Sea, is located southwest of St. Lawrence Island at a point known to exhibit very high productivity.  A decade-long record at this site is available from research conducted by the National Science Foundation.  NOAA will extend this record and combine it with historical data from other sources.  A small team of investigators from NOAA and academia are conducting this work.

RUSALCA is a more extensive activity that is being conducted jointly with the Russian Academy of Science (RAS).  A Memorandum of Understanding has been signed by NOAA (VADM Lautenbacher) and the RAS that endorses this and other joint research in the Arctic.  This field program is built around ship-based cruises to the region that are planned to occur every 4 years.  The first of these cruises will be in summer 2004.  Cruise objectives are to determine the physical and nutrient state of the water column and provide an initial census of key pelagic and benthic biota.  Cost-sharing for the cruise will be provided by the NOAA Ocean Exploration Office that will support additional biological surveys and sea floor studies.  Additional field activities may occur between the major cruises utilizing ships of opportunity.  Detecting ecological change and relating it to climate change requires a very long time horizon.  Fortunately, there have been a few previous studies in the region to provide historical context and there is likely to be data from Russia that has not been made available to the US.  Based on the historical data and new observations, it is anticipated that over the next decade, a clear set of relationships between physical environment and ecosystem response will be evident.  To the extent possible, these relationships will be tested in climate-ecosystem models.

PRODUCTS

Both NBS and RUSALCA will produce ocean observations and collections of retrospective data that in themselves represent significant products.  These data will be organized and preserved as data sets and presented in GIS-based atlas format.  Data analysis will reveal both temporal trends and physical-ecological relationships that will permit estimation of the extent of ecosystem change and the degree to which physical climate change is responsible.  Physical-ecological relationships will be detected or inferred and used to improve coupled climate-ecosystem models.  As the study region is expected to exhibit climate-driven ecosystem change at both a greater rate and extent than most other marine regions, results here provide an example of the types of ecosystem change that might ultimately result more widely, and provide an opportunity to sharpen climate-ecosystem models that should have generic applicability.

KEY DATES

· August-September, 2004 – First RUSALCA Cruise

· December, 2006 – First assessment report from combined NBS and RUSALCA activities with analysis of climate-ecosytem interaction

