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The work arms to investigate the sensitivity of marine stratocumulus to different horizontal and vertical resolutions by using a new computational method, the Framenwe
for Improvement by Vertical Enhancement (FIVE) implemented into the Energy Exascale Earth System Model (E3SM).

1. Introduction

2. Methodology
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The figures 1n the red box show the differences of low-level cloud amount between simulations (generated by
Cloud Feedback Model Intercomparing Project (CFMIP) Observation Simulator Package (COSP)) and observation
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4. Ongoing work - applying FIVE to RRM
A regional refined model (RRM) i1s designed to
300 simulate a fraction of the globe at high resolution. We
15.0 are 1n the process of developing a new Peruvian St
1§§ RRM (right panel) domain to determine if Sc Sl
| 10.0 improvements can be replicated with such a
The rest of figures 1, [T RO 'g‘g’g framework, with EIVE appliec}. .Comparison o.f size
outside the red box are @ 7 "= E— — | of the nev.v Peruwan RRM grid 1s shown relative to SSSSSS
model to model %@@f I|forn 5 o RS éﬁ » the pre-existing CONUS RRM. S
comparison. The red / @eruwan& “ M fﬁ% | |
. . . . : Sy B , .
lines 1nd10at§ the location «- | neso FIVE_OCT - ne30 CNTL Wﬁ P R I — i B = CNTL (72L) 1.74 SYPD/2048 cores
of cross sections below. "= e e e e o FIVE OCT (212L)  0.71 SYPD/2048 cores
Clouq”ﬁ:;lctlon (;”ayfornla (JJA) Cloud fractlon Peruv1an (SON) 5 S
Trwan o o\ T i Bl P Bl e . umimary
. \ a v . | * Using FIVE in E3SM we are able to improve the representation of marine Sc with reduced
) S [ R — IR | [ e I el I M) B B computational cost compared to running the entire E3SM model at high vertical resolution.
y :: ne30 Fl\:ig::ion B :: ne120 Flillol:jgaccrn - :: nel;:;uljli;aECt_i:Z:e—re:;z)FIVE__OCT _ ne30 F|\/C|Eo_u<(j)f;:a;t}on . " T ne120 Ficzfgccﬁn - v ne1220;7\;:it;nciﬁjr:;?;|VE_:)CT . . . . .
S . . g (.7 - e =  However, we demonstrate that concurrent increases in vertical and horizontal resolution are
"l . el g ' h A 3 ' key towards achieving the most significant reduction in Sc biases.
\% | . * ‘ VA - 50|
O Y . ey * Offshore Sc 1s more sensitive to vertical resolution while coastal Sc has better response to higher
ne30 FIVE_OCT — ne30 CNTL ne120 FIVE_OCT — ne120 CNTL ne120 FIVE_OCT — ne30 CNTL T 3 EIVE OCT — ne20 CNTL T 120 FIVE OCT—ne120 ONTl | 120 FIVE OCT = ne30 CNTL . . - - .
o . . oW | el | Be horizontal resolution due to better resolving terrain induced land-sea flow.
M N AN e E N IE -y
- - N - a ‘ - * We are currently working to develop a new Peruvian RRM grid to determine 1f improvements 1n
Latitude (degrees) Latitude (degrees) Latitude (degrees) Longtitude (degrees) Longtitude (degrees) Longtitude (degrees) SC Can be replic ated in the ConteXt Of a RRM With FIVE.

U.S. DEPARTMENT OF

ENERGY

Earth SYStem M Odel 166 1061 @llnl.gov Lee, H.-H., P. Bogenschutz, and T. Yamaguchi (submitted), The Implementation of Framework for Improvement by Vertical
IM: LILNL-POST-815767 Enhancement (FIVE) into Energy Exascale Earth System Model (E3SM). J. Adv. Model. Earth Syst.

For additional information, contact: Reference: | | | |
Yamaguchi, T., G. Feingold, and V.E. Larson (2017), Framework for improvement by vertical enhancement: A simple
Energy EanC a|e Hsiang_He Lee approach to improve representation of low and high-level clouds in large-scale models, J. Adv. Model. Earth Syst., 9. 6277-
646, do1: 10.1002/2016MS000815.



mailto:lee1061@llnl.gov

