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Turbulent Flux Measurements ARM

at ARM SGP

ECOR (Eddy Correlation Flux Measurement System)

Courtesyﬂof D. R. Cook

* Error covariance method .
* 2003.9 —current .
e 14 stations at SGP (currently 8 stations) .
* QCECOR (quality controlled ECOR data) .
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EBBR (Energy Balance Bowen Ratio Station)

http://www.arm.gov

Energy balance — Bowen Ratio method
1993.7 — current

19 stations at SGP (currently 11 stations)
BAEBBR (combined with Bulk
Aerodynamic method)
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ECOR and EBBR are more close to each other
when they are downwind of the same surface
type. When they are downwind of different
surface types, the difference is larger.
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ECOR downwind of cropland (winter wheat)
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Leaf area index (LAI)

(Bagley et al., 2017)

! wheat

Leaf Area Index

Mean

Harvest

Grassland/Pasture

Winter Wheat

Mean

Planting

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

Month

Same surface
type: grassland

different surface

\ types: grassland,
cropland

June 10, 2019

4




Different surface types have ARM
different seasonality
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Impact to the derived large-scale ppm
forcing and SCM simulation

Non-precipitating days during May-August, 2004-2015
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* The differences between ECOR and EBBR fluxes may impact derivation
of large-scale forcing fields, simulations of boundary layer development
and shallow-cumulus properties (e.g., cloud base height)

 The impact is more prominent for non-precipitating summer days
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Summary ARM

e Large differences found in ECOR and EBBR measured surface
turbulent fluxes at SGP are partly attributed to different surface
types that the instrument systems represent.

* At SGP, winter wheat has different growth cycle than the native
vegetation. Surface energy partitioning differs significantly for
winter wheat and grass surfaces.

* The differences in turbulent fluxes have considerable impacts on
the derived large-scale forcing, and further impacts the
simulation of boundary layer development and shallow cumulus
clouds, especially during summertime non-precipitating days.
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