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UFS with LASSO and SCM

o UFS
o 11June 2016 - C768 (~13 km)with 64 vertical levels
o UFS Medium Range Weather Application

e LASSO

Large Eddy Simulations over the ARM Southern Great Plains site near Lamont, OK
o 11June 2016 selected because of high totalcloud skillscore

o 226 verticallevels

o LESsimulations with a supersite,used as “truth”in our investigation

e CCPP SCM
o Input for LASSO usedtodrive SCMexperiments (MSDA atmosphere, VARANAL surface)
o 64 verticallevels

e Bias identified with SCM can mainly be attributed to GFSvl6beta suite of
physicalparameterizations
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https://archive.arm.gov/lassobrowser
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Presenter
Presentation Notes
Focus here is on GFSv16beta suite of physics.
At this time an LSM cannot be used in CCPP SCM, so surface fluxes need to be prescribed
MYNN → Testing a different PBL scheme within GFSv16beta
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Part |. Evaluating UFS against LASSO
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cooler and drier
throughout the
simulation
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Presentation Notes
- Add text
UFS is notably cooler and drier than LASSO throughout the day. Afternoon profiles are similar for each (unstable surface layer, largely neutral mixed layer), but UFS stabilizes earlier and transitions more slowly. 


Biases in UFS (vs LASSO)

(a) UFS — LASSO 8 [K]
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* Noted cold and dry bias

e Light LASSO winds, particularly near the end of the simulation

e Strong UFS westerlies aloft
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Presentation Notes
Add bullet points  cold bias, dry bias
Cold air advected by stronger winds (positive is stronger westerly wind, more advection)
It shows that bias in LS forcing may play a major role in leading to the UFS cold and dry bias

We restrict our discussions to the SCM simulation driven by the multiscale data assimilation (MSDA) algorithm (formulated based on the 3DVAR algorithm) as LS forcing, since GFS analysis contains large uncertainties (DA issue?). GFS analysis may fail to explain the contributions of subgrid variability to LS forcing. Consider driving UFS with MSDA analysis? But MSDA is derived based on regional model, i.e., WRF (2 km res)...

Feng et al. (2014): “The MSDA algorithm assimilates ARM measurements along with observations processed by NCEP, particularly radiances from an array of polar‐orbiting satellites.”
Li et al. (2014): “sa-forcing”; “One advantage of MS‐DA is that it solves the data assimilation problem sequentially from large to small scales to reduce the filtering on small scales, thus enabling enhanced constraints on small scales through the assimilation of high‐resolution observations.”; �“In order to use SCMs to evaluate such parameterizations with the rapidly increasing resolution of climate models, a corresponding scale aware forcing must be developed. ” ...“The MS‐DA forcing data are derived from a multiple‐scale data assimilation system that employs an innovative decomposition of data assimilation at multiple scales and can explicitly resolve clouds and other dynamical and physical processes down to a 2 km resolution”
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Presentation Notes
Add text for context
The biases observed in the diurnal cycle of PBLH can be attributed to 1) large-scale forcing; 2) local effects from surface forcing; 3) local effects from the model physics. Here shows the biases resulting from all of these factors.
Warm t2m bias is linked to higher bias in fluxes
PBL height is sensitive to flux prediction
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Part II. SCM Tests vs. LASSO
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Observation -constrained
sfc fluxes help alleviate the
warm bias within the PBL,
while overpredicts dry bias
near the PBL tops

MYNN largely reduces the
warm bias,however,
enhances the dry bias near
the PBLtop (@above 1000 m
during day time)
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Hours since 2016-06-11 0600 CST

Hours since 2016-06-11 0600 CST

Overmixing is a distinct
issue in the later hours for
S-N winds (v-component)
for all surface forcings
Overmixing of S -N and W-
E wind components is a
presence near the top of
and above the PBL,
particularly around

midday




b) PBLH [m]; SCM TEST1

(c) PBLH [m]; SCM TEST2.

(2) PBLH [m]; SCM CTRL
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e CTRL and TEST1 both feature deeper afternoon PBLs
TEST2 (w/MYNN PBL scheme) simulates a fairly similar PBL to LASSO
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MYNN has a somewhat better handle on clouds, although all
SCM experiments struggle with clouds
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Presentation Notes
Precipitation to evaporative cooling. Cloud fraction leads to dryer near top PBL for MYNN TEST2


Summary

Biases in UFS: cold and dry PBL, and greater wind speed within lower PBL in the
afternoon and evening

SCM helps explain:

1. Salient cold and dry biases in the GFSv16beta mostly due to the large -scale
advection, which may shed light into the longstanding cold bias issue over the
CONUS

2. In spite of the bias due to LS advection, GFSvl6beta physics suite actually
generates a warmer PBL , which results from both the land surface and PBL
schemes

3. GFSvl6beta also has a lack of PBL clouds, which implies PBL and radiation
schemes are not communicating well. SAS convection could also play a role.
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