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Thompson and WSM6 MPs in NEMS/GSM
Ruiyu Sun
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10 Day Forecast Experiments (ICs =2017042800)

1. fv3test2: default physics with Zhao & Carr (Zhao&Carr)

2. fv3gto2rl: fv3test2 + original 2008 Thompson MP replaces Zhao carr +
close coupling with radiation + ice number for detrained cloud ice from deep
and shallow convection + snow treated as ice in cloud cover calculation in
radiation (2008 Thompson)

3. fv3gto2rllf: fv3gto2rl + modifications of cloud drop number and ice
nucleation (Modified Thompson 1)

4. fv3gto2r12f: fv3gto2rllf + rhc partial cloudiness (Modified Thompson2:rhc)
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2-10day Mean Global OLR

Zhao &Carr
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2-10day Mean Global USW at TOA

Zhao &Carr
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2-10day Mean Global Low Clouds

Zhao &Carr 2008 Thompson

Modified Thompson2 rhc
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2-10day Mean Global Middle Clouds
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2-10day Mean Global High Clouds

Zhao &Carr
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2-10day Global Condensate Path (ice + liquid + snow)

Zhao &Carr 2008 Thompson
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Liquid Cross-section at 120h
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Winter Precipitation Statistics (I)

—20170105-20170228 (need more)
1. fv3165: Fanglin's fcst only run (control=default physics with Zhao & Carr, previous
Zhao&Carr)
2. fv3gfsT: fv3165 + original 2008 Thompson MP replaces Zhao carr + close coupling
with radiation + ice number for detrained cloud ice from deep and shallow convection +
snow treated as 1ce 1n cloud cover calculation in radiation + modifications of cloud drop

number and ice nucleation (dt=225s) (Modified Thompsonl)
3. fv3gfsT1: tv3gfsT + rhc partial cloudiness (dt=225s) (Modified Thompson2:rhc)
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Differences outside of the hollow bars are 957 significant based on 10000 Monte Carlo Tests



CONUS Precip 3kill Scores,
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Differences ocoutside of the hollow bars are 957 significant based on 10000 Monte Carlo Tests



Winter Precipitation Statistics (1I)
= 20170105-20170228 (need more)

1. nemsx: NEMS parallel

2. fv3165: Fanglin's fcst only run (control=default physics with Zhao & Carr, previous
Zhao&Carr))

2. tv3gfsT1: fv3165 + original 2008 Thompson MP replaces Zhao carr (dt=120s) + close
coupling with radiation + 1ce number for detrained cloud ice from deep and shallow
convection + snow treated as ice in cloud cover calculation 1n radiation + modifications
of cloud drop number and ice nucleation + rhc partial cloudiness (dt=225s)
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Differences outside of the holloew bars are 957 significant based om 10000 Monte Carlo Tests
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OLR (201701 monthly mean)
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USW at TOA (201701 monthly mean)
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Anomaly Correl: HGT PS00 G2/NHX 00 Z, fh120
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Anomaly Correl: HGT P500 G2/SHX 00 Z, fh120
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Summer Precipitation Statistics (I1I)
= 20170528-20170625 (need more)

1. fv3165: Fanglin's fcst only run (control=default physics with Zhao & Carr, previous
Zhao&Carr))

2. fv3gfsT1: tv3165 + original 2008 Thompson MP replaces Zhao carr (dt=120s) + close
coupling with radiation + ice number for detrained cloud 1ce from deep and shallow
convection + snow treated as ice in cloud cover calculation 1n radiation + modifications
of cloud drop number and ice nucleation + rhc partial cloudiness (dt=225s)
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Differences outside of the hollew bars are 957 significant based om 10000 Monte Carlo Tests
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Differences outside of the hollew bars are 957 significant based om 10000 Monte Carlo Tests
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CONUS Precip Skill Scores, f108—1132, 280may2017—25jun2017 00Z Cycle
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Differences outside of thhe holloew bars are 9572 significant based om 10000 Monte Carlo Tests



CONUS Precip Skill Scores,
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Summary

1. The FV3gfs-Thompson MP generated more low and middle clouds, less high clouds, and less
total clouds (Will be compared with satellite observation) than the FV3gfs-Zhao&ecarr

2. FV3gfs-Thompson MP generated a little less OLR and more and better USW at the TOA than
theFV3gfs-Zhao&carr.

3. The FV3gfs-Thompson MP signficant better precipitation and bias scores in the light rain
range and in the 156h-180h fcst period.

4. The FV3gfs-Thompson MP produced better precipitation scores than the NEMX in the winter
period.



To Do:

1. More diagnoses of the results from the completed experiments
2. Experiments in Summers
3. Comparison with GFDL MP and MG, and others

*Need GFDL MP code in FV3GFS



Thanks

39



BACKUP SLIDES



Moist worksho
recommendations (01/2015)

. The most PromisinTg treatment of moist Phgsics at or near the current state-of-
Y

the-art that rough 100 US and international scientists agreecl on:

“Two moment microphgsics with multiple categories of ice habits. This implies
that all Particles are Preclictecl (not diagnose ) and fall with finite Velocitg”.

“Utilizir;lg these aPProachesj especia”g the two-moment microphgsics, Places
demands on other c:omponents of the model inclucling dgnamics (especiang
advection schemes) and aerosol rel:)resentation”




FSS

Cufrcnt status

Fractions Skill Score over CONUS
(based on NGGPS 74 cases)

GFDL_MP made a significant improvement
Precipitation Events >= 10.0mm/6hr

2015 jan to 2016 Jan ave pcp_10.0 FSS from gridstat

P NE

2015 Jan to 2016 Jan ave pcp_10.0 FSS relative to GFS
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CONUS Preclip S8kill Scorea, f12—£36, 10dec2014—31dec2014 00Z Cycle
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CONUS Preclip Skill Scorea, £f36—f80, 10dec2014—31dec2014 00Z Cycle
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CONUS Precip Skill Scoreasa, f12—f36, 1l1dec2014—31dec2014 00Z Cycle
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Tested in the oPerational GFS

GFS Signiﬁcantlg improvecl the cloud radiative effects

T

Signiﬁcantlg imProvecl the Precipitation skill score in the liglﬂt
rain, but clegraded in the moderate range

Eliminated sPottg Precipitation seen in the GFS with Zhao and é :

Carr (1997) ;’
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In a version of NEMS now.
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36-60h CONUS Precipitation Map
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CONUS Precip 3Kill Score=s, f158—-r1180, 05jJanZ017 —28febZ2017 002 Cycle
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Differences outside of the hollew bars are 957 significant based om 10000 Monte Carlo Tests



2-10day Global Condensate Path (ice + liquid water)

Zhao &Carr 2008 Thompson
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CONUS Precip 3kKill Scores, f132—-r156, 05janZ017—281feb2017 002 Cycle
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Differences outside of thhe hollow bars are 957 significant based om 10000 Monte Carlo Tests



2-10day Mean Global Total Clouds

Zhao &Carr 2008 Thompson
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Differences outside of thhe holloew bars are 9572 significant based om 1000C Monte Carlo Tests



CONDUS Preclip 3kill Scores, [84—C108, Z28mayZ2017—18junZ017 002 Cvycle
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Differences outside of the hollew bars are 957 significant based om 10000 Monte Carlo Tests



CONUS Precip Skill Scores, f1586—1180, 280mayZ2017—18jun2017 002 Cycle
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Differences outside of the hollew bars are 957 significant based om 10000 Monte Carlo Tests



