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Evaluating low-level jets and
boundary layer processes in
CAM®6 runs nudged using ERAS
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Motivation

e Interest in wind-turning
and cross-isobaric mass
fluxes in the PBL

e Role in the CPT to
evaluate the PBL
processes

e Evaluate vertical profiles

and low-level jets
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CAMG6 runs nudged using ERAS

CAM®6 nudged using ERAS
above certain pressure
levels

Nudging temperature and
winds

Using 32 and 58 vertical
levels

Focus on the SGP ARM site
Period 2018-2020
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Surface pressure through 2018 sS4

e Free running with 32

1000 A

and 58 vertical levels == N1B690
. 995 - —— N1B683L58
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Geostrophic wind speed PDFs .

e Similar among all

runs

e PBLHs diaghosed
with bulk
Richardson method

e Higher than

Frequency of occurrence

observations and
ERAS
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Low-level jet statistics s

e PDFs of LL] wind speeds
e Two runs nudged close to

690 hPa 0.08 1 —#»— ARMBE
-—-- ERA5
e Two free-running model —— CAM-free
—— CAM-N1B690
runs —— CAM-N1B683L58
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e Higher wind speeds than CAM-L58Free

observations and

reanalysis 0.04 1

e Nudged runs slightly
lower
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PBLH evolution before LL] event?

e Dry convective PBL

e PBL above 2000m
during the day

e Nudged model runs:
- High PBL during
night
- Low PBL during day

e PBLH found through
critical bulk

oo Richardson number
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Bulk Richardson number method

o
® Rl(Z) = (g/GVS)(GvZ(Z)—gvs)(Z —Zs)
(u(@)
e Useu, v, T, g, and ps to calculate the Ri

e Find the first model level where Ri > 0.25

e Do a linear interpolation to find an estimate for
the PBLH
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PBL vertical profiles before LLJ
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PBL vertical profiles before LL] (58 levels)
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PBLH diagnosed through different methods ol

e PDFs of PBLH through
three methods:
- Critical Bulk Ri
- Heat fluxes
-Momentum fluxes

e Two runs: one nudged
and one free run

e Mostly small difference
between the two runs
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Speculations and future work

The nudging does not ruin the PBL structure

Too much stability during convective cases giving
low PBLH during the daytime

Possibly due to subsidence

Too large LL] heights

Continue analyzing LLJs knowing the PBL evolution
Set up single-column model for this case

Change vertical winds and see the effect on the
stability

31/01/2023  /Joakim Pyykko, MISU
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