Notes on Eddy Diffusion Tuning in TIME-GCM
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Kzz tuning in TIME-GCM (2015, 5x5 resolution), Pilinski and Crowley, 2015
— Work originally done at ASTRA
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Not suggesting that “Kzz” is the cause of the entire “seasonal” variation in the thermosphere

However, it probably contributes to some extent
— More to annual signal than SAO

Kzz estimates parametrize the effect of several phenomena

They are different depending on where (latitude, altitude) you measure them
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density [kg/m’]

Notes on Eddy Diffusion Tuning in TIME-GCM

81-day Modeled and Measured Density
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Seasonal variability exists in the
GCMis prior to introducing
variable eddy diffusion
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The tuning needed is not the same from year to year
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Sensitivity to tuning method

TIME-GCM eddy diffusion
Maximum Seasonal Kpeak

.. Minimum Seasonal Kpeak
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Sensitivity to tuning method

81-day Modeled and Measured Density
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background eddy diffusion [m2/s]
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Liu 2009, Na lidar, 35N, 97 km, 2007-2009

Garcia and Solomon 1985, model, 100km, 61N
Kirchoff and Clemesha 1983, oxygen glow, 94km, 23S, 5yr dataset
Garcia and Solomon 1985, model, 90km, 61N

Qian et al. 2009, satellite drag, 97km, global, 5yr dataset

Pilinski and Crowley 2015, satellite drag,
dataset

~97km, global, 4yr

Fukao et al. 1994, radar, <82km, 1986-1988
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