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ncep_plevels=T: run fv3gfs with the current NCEP GFS 64-layer
model vertical coordinate.

ncep_plevels=F: run fv3gfs with a coordinate coded within the
model. It is slightly different from the GFS coordinate.

FV3GFS was run with ncep_plevels=F for the NGGPS Phase-ll
dycore comparison project.

For consistency, data assimilation requires the use of current
GFS coordinate. The purpose of this sensitivity test is to check if
using current GFS coordinate will degrade the model forecast
performance.

Two forecast experiments were carried out with ncep _plevels=T
and F, respectively, for Aug-Sep-Oct 2016. Both were initialized
with current operational GFS analyses.
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The difference between the two coordinates is small for Ps close to 1000 hPa,
but increases over high terrains.
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http://www.emc.ncep.noaa.gov/gmb/wx24fy/INGGPS/vcoord test/
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500-hPa HGT AC
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ncep_plevels=T is slightly worse than
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ncep_pleviles=F in both NH and SH.



RMSE

WIND:
20180801—20181108 Mean, G2/SHX 00Z

WIND: RMSE
20180801 —20181108 Mean, G2/NHX 00Z
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CONUS Precfp Skill Scores, t36-160, 01aug2018-310ct20168 00Z Cycle
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No significant difference in precipitation ETS and Bias scores



400

350

300

150

Average Track Error (nm)

50 1

a

250 1

200 1

100

Hurricane Track Errors — Atlantic 2016
20160801__20161101__1cyc

GFOL —o—
NCEP —@—
AVNQ ———

Atlantic

0 12 =24 36 48 60 72 84 96 108 120 132 144 156 168

#CASES (83) (76) (73) (B5) (61} (53) (50) (43) (40) (33) (31) (2B} (23) (200 (18)

Confidence Level (%) of Student—t Tests

GFDL_NCEP 99 75 92 93 95 99 99 95 97 92 89 93 52 85 75
GFDL_AVNO 98 91 83 498 99 29 99 97 938 96 3948 98 98 98 97
NCEP_AVNO 71 93 84 89 98 54 77 70 76 78 97 99 98 97 95

400

350 1

Average Track Error (nm)

50 1

a

300 1

250 1

200 1

150 4

100 A

Hurricane Track Errors — West—Pacific 2016
20160801___20161101__1cyc

NCEP

Western Pacific

T T T T T T

0 12 24 36 48 BO 72 @4 96 108 120 132 144 156 168

#CASES (88) (83) (75) (B5) (57) (49) (43) (38) (31) (26) {22 17y (14) (10) (9)

GFDL_NCEP
GFDL_AVND
NCEP_AVNO

Confidence Level (%) of Student—t Tests
96 99 99 99 N 98 99 99 98 98 94 98 98 77 84
a5 a9 a9 as 81 80 80 86 95 92 a7 50 81 84 89
S1 S1 98 99 N 98 99 99 91 89 78 71 S8 82 87

400

350

300

250

200

150

Average Track Error (nm)

501

0f T T T T T T
V] 12 24 36 48 60 72 84 94 108 120 132

Hurricane Track Errors — East—Pacific 2016

20160801__20161101__1cyc

100 1

GFDL —<—
NCEP —@—
AVNQ —5—

Eastern Pacific
/ g
/

BCASES (B1) (58) (49) (48) (37) (35) (27) (24) (19) (18) (13) (13)

Confidence Level (%) of Student—t Tests

GFDL_NCEP 97 73 687 98 98 99 99 99 99 99 99 77

GFDL_AVND
NCEP_AVNO

97 52 78 396 28 99 99 98 93 20 99 50
51 93 89 91 59 a1 96 88 a9 97 81 84

Running with
ncep_plevels=T
improves hurricane
track forecast in all
three basins.
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http://www.emc.ncep.noaa.gov/gmb/wx24fy/T
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Conclusion

« Using ncep_plevels=T slightly degrades AC and
RMSE scores, but improves hurricane track
forecasts. The overall differences are small
between the two runs.

* |t is recommend to use ncep plevles=T to
facilitate data assimilation applications.
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