
Geophysical Research Abstracts
Vol. 14, EGU2012-2535, 2012
EGU General Assembly 2012
© Author(s) 2012

Boundary-layer measurements and surface fluxes in Arctic at the Eureka
(Canada) and Tiksi (Russia) climate observatories
A. A. Grachev (1,2), T. Uttal (2), P. O. G. Persson (1,2), R. S. Stone (1,2), I. A. Repina (3), A. Y. Artamonov (3),
R. Albee (2,4)
(1) University of Colorado CIRES, Boulder CO, United States (andrey.grachev@noaa.gov), (2) NOAA Earth System
Research Laboratory, Boulder CO, United States, (3) A.M. Obukhov Institute of Atmospheric Physics, Russian Academy
Sciences, Moscow, Russia, (4) Science and Technology Corporation, Boulder CO, United States

This study focuses on variability of turbulent surface fluxes based on measurements made at two different sites
located near the coast of the Arctic Ocean at Eureka (Canadian territory of Nunavut) and Tiksi (East Siberia).
Turbulent fluxes and mean meteorological data are measured continuously and reported hourly at various levels
on 10-m (Eureka) and 20-m (Tiksi) flux towers. Tower-based eddy covariance and solar radiation measurements
provide a long-term near continuous temporal record of hourly average mass and energy fluxes respectively. The
turbulent data are supported by additional atmospheric and surface/snow/permafrost measurements. The data show
that sensible heat flux, water vapor and carbon dioxide fluxes were small and mostly irregular in the cold seasons
when the ground is covered with snow. However the turbulent fluxes increase rapidly when air temperatures rise
above freezing during spring melt and eventually reach a summer maximum. According to our data, strong up-
ward sensible and latent heat fluxes are observed throughout the summer months indicating unstable (convective)
conditions on average. This study also shows that the sensible heat flux, water vapor, and carbon dioxide fluxes
exhibit clear diurnal cycles during the Arctic summer. This behavior of the sensible heat flux is similar to the di-
urnal variations in mid-latitudes in summer. On average the turbulent flux of carbon dioxide was mostly negative
(uptake by the surface) in summer indicating that the Eureka and Tiksi Arctic sites are net sinks for atmospheric
CO2 during the growing season. This result is not unexpected as both Eureka and Tiksi have a summer surface that
is extensively covered with vegetation. It is also found that in a summer period observed temporal variability of the
carbon dioxide flux was generally in anti-phase with water vapor flux (downward CO2 flux and upward H2O flux).
During late summer and early autumn all turbulent fluxes rapidly decreases in magnitude when the air temperature
decreases and falls below freezing. Although the Tiksi and Eureka sites have general similarities in annual surface
fluxes, some more detailed differences in net characteristics are investigated resulting from such phenomena as the
on-shore flow from the Laptev Sea in Tiksi which is absent at the more land-locked Eureka site.


