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2000 Summer Field Season Report
Investigators:  Oechel, Vourlitis, Brooks, Zamolodchikov, Karelin, Stow, Hope.

This summer field season was very intensive for our group and included research sites in Prudhoe Bay, Barrow, Atqasuk, and Seward Peninsula, Alaska, as well as a new site on the Chukotka Peninsula, Russia.  Site locations and details will be outlined at the end of this report.  This report is a summary of our summer 2000 field season in Alaska.  Larger scale remote sensing activities have already been reported in a previous SDSU Remote Sensing field season report.

Year 2000 Field Conditions

Preliminary results based on our meteorological towers located in Prudhoe Bay, Barrow and Atqasuk, Alaska, indicate that the 2000 field season was wetter than in the past two field seasons.  Total precipitation for the 2000 summer season at Barrow was 93.2 mm of rain, an increase of 25.5 mm and 10.2 mm from 1999 and 1998 respectively.  When averaged over the entire growing season (June-September) at our Barrow flux site, ambient air temperatures were 2.3 (C, a decrease of 1.4 (C from 1998 and roughly the same as in 1999.  

Measurements

Tundra Manipulations Experiment

The full factorial heating and water manipulation experiment was continued at Barrow, Alaska.  The site was established in the fall of 1998 and this year was the second full season of measurements.  The experiment is very effective in manipulation of tundra soil temperatures as well as a decreased and increased water table depth within the manipulations plots.  Carbon fluxes in the control plots compare favorably with the eddy covariance tower located several hundred meters away while the manipulated treatments show differences in carbon flux from the control plots.

Preliminary results indicate that with increased soil temperatures, there is enhanced CO2 uptake.  Water table manipulation shows an additive effect on uptake, but appears to have a much weaker effect on fluxes alone and smaller in magnitude than that of increases in temperature.  Preliminary NDVI values are higher in the heated plots compared to the controls, indicating possibly enhanced photosynthetic capacity with soil heating.  The second year of data collection indicates that increases in CO2 uptake seen in the first year of manipulation have continued, with levels similar to those seen in the 1999 growing season.  Further data analysis will reveal if there have been significant changes between the two years and will determine trajectories and rates of acclimation of simulated climate change on this ecosystem.  

Tower Based Eddy Covariance – North Slope

Measurements of mass, momentum and energy are measured year-round at Prudhoe Bay, Barrow and Atqasuk. These towers were established in 1994, 1997, and 1998 for Prudhoe Bay, Barrow, and Atqasuk respectively and have been running nearly continuously since then.  

Preliminary analysis of these data from Barrow shows a net growing season sink for the growing season (June to September).  This is a decrease in magnitude of the sink strength in 2000 compared to the previous two field seasons.  The Atqasuk area is typically warmer and drier than Barrow as well as having a different tundra vegetation type.  Our eddy covariance measurements in Atqasuk show a net source of carbon for the time between June and September.  This is a change in direction and magnitude from the 1999 field season; Atqasuk was a very small sink in 1999 for the same time period.

These preliminary results do not include the data we have for the “cold” months between October-May, but preliminary analysis of these data indicate that when summed over the entire year, Arctic tundra ecosystems are a net source of carbon to the atmosphere.

Barrow
SDSU Eddy covariance tower:

71° 21' 00.00" N : 156° 37' 18.53" W

SDSU Tundra manipulations:

71° 19' 18.36" N : 156° 37' 06.35" W

SDSU Demography transect:

Six Barrow sites:

71° 18' (between 43.7" and 58.9") N : 156° 35' (between 31.6 and 40.7") W

NIAES Eddy covariance and CH4 flux tower:

71° 19' 16.86" N : 156° 37' 18.53" W

CSULA Hyperspectral transect:

71° 19' 21.24" N : 156° 36' 24.15" W

