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Background: Data and NAM (and SAM) Derivation: Is 10 hPa the best altitude for using NAM and SAM?
What is NAM? Northern Annular Mode (NAM) 1s a MERRA-2: NASA’s Modern-Era Retrospective analysis for Research and Applications,
climate pattern charactetized by a seesawing pressure Version 2 (MERRA-2) (Bosilovich et al., 2015) is used for this analysis. MERRA-2 is d w AW 'alyl "-'H,F.'
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is the NAM (SAM) important? The polar vortex . . . Ut s
Y . ( ) P cb . MLS: NASA’s Microwave Limb Sounder 5.1 temperature data are used here (Livesey
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waves that reach the I-T, and the extent to which the et .a K ; ) . nd .t ,Z mlesosp cre, the V?tlca reso utlo;lKlS (_) 001 I;llp re(;(s)lcl)él (bias) TANAR AR, N 4 S S Wi ol
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vortex strength. Currently the NAM is arbitrarily GOLD: Global-scale Observations of the Limb and Disk (GOLD) data uses Far Time " > . , Time
computed at the 10 hPa pressure levels in most Ultraviolet (FUV) imager instrument measuring the OI (135.6 nm) and N, (132-162 Index value
studies. nm). The O/N, ratio is derived from OI and N, with spectral resolution of 0.2 nm. NAM and SAM indices at ditferent pressure levels are shown in this figure with thick white
We use O/N, at 12 LT for days with K < 2 and remove the seasonal variations from contour line corresponding to -1 and thick black contour line +1. Zonal mean zonal wind at
Science question: What is the best altitude to the data by subtracting the following function (Oberheide et al., 2019): 60° N (and S) latitude contour lines are overlaid with their velocities (black for positive and
compute the NAM (and SAM) altitude to predict I- _ 2T 41T dashed white for negative),
T variabilitv? F(SeasonalO/N ) = Ccop + mt + a4 Sin F a, sin — . .
variability: 2 tT, th These contour plots clearly indicate that there 1s more to NAM and SAM at various pressure
Calculating NAM (and SAM) (Gerber and Martineau, 2018): levels than just at 10 hPa. Zonal mean zonal winds show a clear correlation with NAM and
Methodology: o 1. Calculate daily geopotential height Z(t, A, ¢, p) SAM. We need to consider altitude variations when choosing the NAM and SAM
* Compute NAM (and SAM) indices at all pressure q . levels!
, . . 2. Smooth the annual daily time series and subtract from Z(t, A, ¢, p) to oet cvels:
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the upper mesosphere and thermosphere. 9RAW NAM 9RAW SAM
Analysis and Results: S Conclusions and key takeaways!
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