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EMC’s Model Evaluation Group

Established in 2012; now part of EMC's Verification, Post Processing, & Product Generation
Branch www.emc.ncep.noaa.gov/users/meg/home

OUTREACH — the MEG serves as the “customer service” function of EMC with webinars,
direct communication, and visits to WFOs

Supplements the center’s statistical verification/validation efforts by assessing model
performance from the perspective of the forecasting community

Organized evaluation of EMC parallels and experiments

Provides critical feedback to modelers and management and keeps customers “in the
loop” regarding model changes, verification, and forecast issues

Provides streamlined feedback to outside users with model concerns — EMC is listening to
customer/stakeholder feedback

Can rapidly generate critical case studies (2012 Mid-Atlantic derecho, Superstorm Sandy,
2013 El Reno tornado/OKC flood, 2016 IAH and BTR floods, 2016 Matthew, 2017 PDX
surprise snow, 2017 Harvey, Irma, and Maria, 2018 Florence and Michael)

Conducts weekly-ish webinars, open to the field



The Evaluation of the FV3GFS (GFSv15)
An Unprecedented Evaluation of an NCEP Upgrade
In Terms of Scope and Transparency

 Comprehensive central web site

* Retrospective runs covering 3 cold and 3 warm seasons

* Full statistics covering all retro and real-time periods

* 13 MEG webinars featuring 18 separate presentations covering the
evaluation period and 3 more webinars on recent issues with cold bias

e 2D, plume, and soundings graphics generated on web sites for real-time
parallel

 The MEG generated graphics on web site for 32 high-impact retrospective
cases covering tropical cyclones, winter storms, QPF, wind stormes,
excessive heat, atmospheric rivers, severe weather, and cold air outbreaks

* Vlab forum for feedback and general discussion



Official Evaluation Website

http://www.emc.ncep.noaa.gov/users/meg/fv3gfs

TIMELINE REAL-TIME GRAPHICS/OUTPUT
EV3GFS Analyses and Guidance (Note: GFS = FV3GFS) - Maintained by NCEP/NCO

FV3GFS Code Parallel Evaluation Period Recommendations NCEP Director Code Handoff IT Test Period Implementation GES vs. FV3GES Forecast Comparisons - Maintained by Geoff Manikin
Frozen Runs Begin (Start - End) from Field Due Briefing to NCO (Start - End) Date Mm;nm Maintained by Tracey Dorian
GFS vs. FV3GFS Sounding C: by Tracey Dorian

37118 4/118 5/25/18 - 9/10/18 9/24/18 10/1/18 4/5/19 5/3/19 - 6/1/19 6/12/19 NAM va FVZGES va. G Comomisan - Maintained Ly Eri; Rogors
FV3GFS vs. GFS MOS G - by NOAA/NWS/MDL

SUMMARY
VERIFICATION

FV3GES MEG Evaluation Summary - Presented by Geoff Manikin (9/20/18 MEG Meeting)
NCEP/EMC CCB Presentation - P

d by Fanglin Yang (9/24/18 CCB Meeting)
EV3GES NOAA/NWS Evaluation Summary. - Presented by Logan Dawson (9/27/18 MEG Meeting)

INFORMATION

FV3 Dynamical Core Information - Developed by GFDL

FV3GFS Evaluation Overview - Presented by Geoff Manikin (5/3/18 MEG Meeting)

FV3GFS SST Issue and Fix - P by Geoff Manikin (5/24/18 MEG Meeting)
FV3GFS Soil Moisture, Reflectivit:

v, Visibility - Presented by Geoff Manikin (5/31/18 MEG Meeting)
FV3GFS Statistical Update - Presented by Logan Dawson (6/14/18 MEG Meeting)

FEV3GES Inst. Precip. Rate, Reflectivity, Visibility - Presented by Alicia Bentley/Logan Dawson (6/28/18 MEG Meeting)

MEG Evaluation of FV3GES Retrospectives - Presented by Logan Dawson (7/19/18 MEG Meeting)
FV3GFS Statistical Update - Presented by Alicia Bentley (8/9/18 MEG Meeting)
FV3GFS East Coast Winter Storm Retrospectives - Pr

d by Tracey Dorian/Alicia Bentley/Logan Dawson (8/16/18 MEG Meeting)
FV3GFS Tropical Cyclone Status Update - Presented by Vijay Tallapragada (8/16/18 NHC Briefing)
FV3GFS North Atlantic/East Pacific TC Retrospectives - Presented by Geoff Manikin (8/23/18 MEG Meeting)

FV3GFS Western .S, Retrospectives - Presented by Alicia Bentley (9/6/18 MEG Meeting)
FV3GFS Alaskan Retrospectives - Presented by Tracey Dorian (9/6/18 MEG Meeting)
FV3GFS Cold SST Concerns (e.g., Alaska's Cook Inlet) - Presented by Logan Dawson (9/6/18 MEG Meeting)
EV3GFS Products Update - Presented by Logan Dawson (9/13/18 MEG Meeting)
EV3GFS QPF Statistics - Presented by Tracey Dorian (9/13/18 MEG Meeting)
FV3GFS QPF Retrospectives - Presented by Alicia Bentley (9/13/18 MEG Meeting)

DATA

FV3GFS Data - Available on Para NOMADS
List of New Output Parameters - Maintained by Hui-ya Chuang

NCEP/EMC Model Evaluation Group (MEG) - Maintained by Geoff Manikin
NCEP/EMC MEG Past Presentations - Available to NOAA email addresses only
NCEP/EMC OPF Verification Scores for FV3GFS Runs - Maintained by Ying Lin
NCEP/EMC Daily Precipitation Verification (FV3GFS included) - Maintained by Ying Lin
NCEP/EMC Fit-to-Observations (Fit20bs) for FV3GFS - Maintai by

Saha and Jack Woollen
NCEP/EMC Global Model E

Forecast Per i (Real-time Parallel) -
tive Forecast Perfi eS

by FV3GFS Parallel Execution Group
[Full Period (June 2015 2018))

Retrospective Forecast Performance Statistics [December 2017-May 2018]

Retrospective Forecast F Statistics [May 2017-} 20171

ics [Dece 2016-May 2017]
Statistics [May 2016 2016]

Retrospective Forecast Performance Statistics [December 2015-May 2016]

Reti ive Forecast Pe:

ctive Forecast

tive Forecast Performance Statistics [May 2015-N 2015]

RETROSPECTIVES

FV3GFS Retrospective Case Studies - Images by NCEP/EMC MEG
of FV3GFS tives - Presented by Logan Dawson (7/19/18 MEG Meeting)
WMnmSmmxﬂchmm Presented by Tracey Dorian/Alicia Bentley/Logan Dawson (8/16/18 MEG Meeting)
- Presented by Geoff Manikin (8/23/18 MEG Meeting)
Mmm Presented by Alicia Bentley (9/6/18 MEG Meeting)
FV3GFS Alaskan Retrospectives - Presented by Tracey Dorian (9/6/18 MEG Meeting)

FV3GFS OPF Retrospectives - Presented by Alicia Bentley (9/13/18 MEG Meeting)

MEG Eval

FEEDBACK

VLAB - FV3 E; Forum -

by NCEP/EMC MEG

Update:
1. If you email FV3GFS-Fe k VI 2ov, a post will appear in the forum and forum subscribers will get an email from viab.notifications@noaa gov.
2. If you reply to the email from vlab.notific gov, forum will get an email and your response will appear in the forum.
Non-VLab members who email the forum will be identified as "Anonymous”. If you write to the forum as a non-VLab member, please identify yourself in your email.



http://www.emc.ncep.noaa.gov/users/meg/fv3gfs

THE IMPROVEMENTS
SEEN IN GFSv15



SYNOPTIC STATS



RETROSPECTIVES DAY 5 500 mb AC SCORES
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RETROSPECTIVE DIEOFF CURVES — NORTHERN HEMISPHERE

0.9 - LONGEST 0.9+ ALL WAVES
] EETEN WAVES e e
FV3GFS IMPROVEMENT OVER

Difference w.r.t. NEMSGFS . Difference w.r.t. NEMS G FS is SIGN I FICANT OUT TO:

0.018 4 0.014

0.007 4
0.008 -

e L L EIN e N DAY 10.5 for WAVES 0-3
—o.008] A5, direrences outaide of outine [SeFY bet ~0.007 ] 4c_ durerences SUtmlaY af eutie Ty bel DAY 8.5 fOI" WAVES 4-9

48 o8 144 :ée 240 288 338 384 ] 48 06 144 192 240 288 33e 384
Forecast Hour Forecast Hour DAY 9 for WAVES 10 20
AC: HGT_WV1,/10-20 PG00 G2/NHX 00Z, 20150601-—20180812 AC: HGT_WV1/4—9 PSO0 G2/NHX 00Z. 20150801-20180912

vl — oM oo SHORTEST I S N MEDIUM
arf TN WAVES orf WAVES

Difference w.r.t. NEMS 0.02 4 Difference w.r.t. NE =]
0.03
0.02 0.014

0.01 4

=0.01
—0.01 4 AC differsnces autside e! &utllno T AC differsnces cutside of outllno Bars
are significant at the 5% confidence level are significant at the 5% confidence level
48 o8 144 192 240 288 3ss 384 ] 48 ) 144 162 240 288 als 384

Foerecast Hour Forecast Hour



RECENT DAY 5 500 mb AC SCORES
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Forecast Hour

Forecast Hour
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CONUS Precip ETS and BIAS SCORES

01jun2016—12sep2018 0O0Z Cycle

00Z Cycle, verified against gauge data, 20150601~ 20180912
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SIGNIFICANTLY IMPROVED
WIND-PRESSURE RELATIONSHIP
WITH TROPICAL CYCLONES
LEADING TO IMPROVED INTENSITY
FORECASTS



Wind-Pressure Relationship
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IMPROVED TROPICAL CYCLONE
FORECAST TRACKS
(THROUGH DAY 5)



Hurricane Track Errors — Atlantic 20152018 Hurricane Track Errors — East—Pacific 20152018
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IMPROVEMENT with WARM SEASON
DIURNAL PRECIP CYCLE



8—Hourly Accumulated Precip (mm)

SUMMER 2018 CONUS DOMAIN-AVG PCP
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MULTIPLE TROPICAL CYCLONE CENTERS
(FOR SINGLE STORM)
GENERATED BY OPS GFS NOT SEEN IN
GFSv15 FORECASTS OR ANALYSES



OPS GFS FORECASTS FOR HURRICANE NATE (OCTOBER 2017)
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FW3GEFS Fest minus GFS Fest valid 122 07 Oct 2017 (Fa4) SLP
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ADDITION of SIMULATED
COMPOSITE REFLECTIVITY PARAMETER
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ABILITY TO GENERATE
MODEST SURFACE COLD POOLS
FROM SIGNIFICANT CONVECTION
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(@)@ WEATHER PREDICTION CENTER

% NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

QPF Evaluation - Positives

Reduces the operational run’s northward precipitation bias

GFS 60-hr forecast GFS-FV3 60-hr forecast
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Other GFSv15 Improvements

General improvement in HWRF & HMON runs
Improved ozone and water vapor physics and products

GFSv15, running with the advanced GFDL MP, provides better
Initial and boundary conditions for driving the stand-alone regional
FV3, and for running downstream models that use advanced MP

FV3-based GEFSv12 showed significant improvements when

Initialized with GFSv15



CONCERNS WITH GFSv15



A LOW-LEVEL COLD BIAS GROWS WITH
FORECAST LENGTH



From the MEG evaluation report last fall:
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The increasing bias with time was a concern, but the magnitude was fairly small
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MAGNITUDE INCREASED SIGNIFICANTLY THIS WINTER
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prfvartl North America Temperature 1000 MB BIAS f-o to ADPUPA
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Mitigation of the cold bias

. Zonal Mean Temperature Difference
Physics:

® Adopting an improved cloud radiation interaction in the
new configuration reduces long-wave cooling in the
troposphere, and indirectly increases heating in the PBL
and near-surface due to mixing, warming the
troposphere.

pressure (hPa)

Data Assimilation:
® Adjustment to supersaturation constraint in the new
configuration reduces the cold bias in the polar regions
near surface.

001 008 A1 02 03 o8 1

Impact of improved cloud-radiation
Interactions: Warm the atmosphere
(recovers some of the cold bias in the

lower troposphere)
GFDL is acknowledged for their contribution to the
implementation of the improved cloud-radiation
interaction scheme in the new canfiguratian




Real-time g o Init: 7200 UTC 26 Jan 2019
Parallel %5 {88 AR -4 <Y s Val: 1200 UTC 30 Jan 2019

72| New Config. — Parallel

New Configuration is warmer than
the Real-time Parallel over the Great
Lakes and Upper-Midwest

While still too cold relative to the
RTMA analysis, the

New Configuration shows a clear
improvement



Excessive 24-h Snowfall Totals at Day 5 (Valid: 12Z 2/20/19)

NOHRSC Analysis Real-time Parallel

BEREEEREE

 New Configuration has correct
areal coverage of snowfall, and
coverage of higher amounts is
significantly reduced from the
real-time parallel run but are
still too high




Mitigation of Cold Bias

_ 850 hPa Temp Bias ]
var— \NINter oo Winter

"N2018/2019 _°7\ _2017/2018
o Ops GFS
I I N New. Configuration.
-°:=: Real-time :
0 48 08 144 192 240 ot 0 48 1) 144 182 240
0.15- Fa” 2018 0.18 - Fa” 2017
0.14 O.14 -
0.08 -7 TSR TS TR AT RS TR TR AT R TR a T 0.12 -
0 0.1 -
—0.05 - 0.08 -
o New Configuration T N ey
—0.15 —— ] 0.04 -
Cons. 0.02 1 FV3GFS Retro
-0.3 Real-time b
~0.35- | Parallel | Doy | | | | |

Forecast Hour Forecast Hour



500 hPa Height Bias

HGT: Bias
P500 G2/NHX 00Z, 20181216—20190314 Mean
GFs 79.1
FVY3RT1: 79.1

FY3RI3. . 78.1

Ops GFS

ew Configuratic

Real-time
Parallel

Difference w.r.t. GFS

bias differences putside of outline: bars
are - gignificant. at- the -956% -confidence- lavel

144 192 240 288 338

Forecast Hour

48 98 384

1000 hPa Temp Bias

T: Bias
P1000 G2/NHX 00Z, 20181218—20190314 Mean
GFs 79.1
FV3RT1: 79.1

V3RT3--78.1

Difference w.r.t. GFS - - & - }

bias differences putside of outline: bars
are.significant. at. the .95% .confidence. lavel

144 192 240 288 338

Forecast Hour

48 28 384



What is the Cause of This Cold Bias?

A possible clue from early testing
of the global system with the
FV3 core

The runs with the Zhao-Carr microphysics
don’t display the increasing cold bias; the
introduction of the GFDL microphysics
seems to introduce the bias

—=1.8 1

—_r. 2

HGT: Bians

PGOO G2 00Z, 20181018—20171107 Meah

GFAVlie 74,
FVIGFDLMF3 74,
PYIGFDLMP4 - - 74.

1 FV3 test with GFDL MP
1 FV3 test with GFDL MP

Baseline GFSv14
FV3 with old MP

blag differences cuteids of outline hara
k re- mignificant at the 95% gonfidanacse levsl

26 144 L92 240
Forecast Hour



500-hPa Geopotential Height Bias from the Physics Suites Testing

HGT: Biax
PG00 G2/NHX 00Z, 20180101 —20180110 Maan

BUITEZ a3.8
1 — SUTTRS  84.9
i SUITE4+ 83.9

2LUITEL  £23.49

/

e

b
are

|1 Ditference w.r.t. SUITE1L

e e ——

Jag differences outeide of outline bara
gignificant at the 85% oonfidence level

0

48 26 144 L92 240
Faorecast Hour

SUITE1 SUITE 3
SUITE2 SUITE 4

KEY POINTS:

Suites 1 and 2 (with GFDL MP) have a
nearly identical low bias that increases
with forecast lead time

Suite 3 (Morrison-Gettleman MP) has a high
bias that increases with forecast lead time

Suite 4 (Thompson MP) has the smallest
average 500-hPa height bias at almost all
forecast hours



850-hPa Temperature Bias

T: Bina
PaGd G2/NHX 00Z, 201890101 —20180110 Maan

[ = ~ ] SUITE1 SUITE3
ool —hmile — SUITE2  SUITE 4

SUITE4  83.9

0.6 -

0.3 - -

\\ﬁ KEY POINTS:
0.4 - Suites 1 and 2 (GFDL MP) have a cold

—03.5 -

0.6 . bias that increases with lead time

.11 Difference w.r.t. SUITE1L

- The suites without GFDL microphysics
do not show a cold bias increasing w time

0.8 -
0.8
0.7 1
0.9 4
0.5 1
0.4 -
0.3 1
¢.2 4
0.1 1 - - i 2 B
0 fomm e e — = S = S ==
—0.1 1 of outline bars r
=321 are gignificant at the 85% oonfids

) 48 26 144 L92 240
Faorecast Hour




SYNOPTIC PROGRESSIVENESS WITH
CUTOFF UPPER LOWS RAPIDLY
RE-ENTERING THE MIDLATITUDE FLOW



GFS Fost init 00Z 15 Mar 2018 valid 002 21 Mar 2018 (F144)

FW3GFS Fest minus GFS Fest valid 00Z 21 Mar 2018 (F144)

Precipitable water (iny FV3GFS Fost init 00Z 15 Mar 2018 valid 002 21 Mar 2018 (F144)

FV3GFS

Precipitable water {in)

Frecipitable water (iny FV3GFSF i

FV3GFS-GFS

FV3GFS-GFS

3/15/18 00Z F144

MAIN POINTS:

« GFSv14 shifts AR

west before GFSv15

« GFSv15 is more
progressive with
AR than GFS

KEY!
Blue = GFSv15
is drier
(lower PW)

Red = GFSv14
IS wetter
(higher PW)

Black lines denote
analyzed AR axis



BLIZZARD of 2016 00z 1/2/16 cycle F144
GFSv14 GFSv15 ANL, v15-v14

FS Fest init 002 18 Jan 2016 valid 00Z 23 Jan 2016 (F120)

B [ [T T T —
6 -14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 18

FV3GFS Fest minus GFS Analysis (contoured) valid 00Z 23 Jan 2016 (F120) SLP
o

(IS LT T T T T oot [ 7T T e | | T T T T T T T 1 1T . 2 s e B
920 928 936 944 052 960 6B 976 OB4 D02 100D 100B 1016 1024 1032 1040 1048 1056 970 G928 936 D44 052 060 966 O76 OB4 092 100D 1008 1016 1024 10 FV3G FS IS ON E DAY FAST 2,



500-hPa FV3GFS Fest minus GFS Fest valid 00Z 23 Jan 2016 (F72)

FV3GFS Fest minus GFS Fest valid 00Z 23 Jan 2016 (F120) 500-hPa FV3GFS Fest minus GFS Fest valid 00Z 23 Jan 2016 (F96)

F96

F120

v15 — v14 500mb FV3GFs Festminus GFS Fest valid 00Z 23 Jan 2016 (F48) — 500-hPa FV3GFS Fest minus GFS Fost valid 00Z 23 Jan 2016 (F24) . CLEARLY TOO
BLIZZARD of 2016 s : PROGRESSIVE
Blue = v15 in MEDIUM
has lower RANGE; DIFFS
heights GET SMALLER
CLOSER to

VERIFYING TIME

Red =v15
has higher

heights F48

46

F24




GFsvia  APR2016 SVROUTBREAK  crey1s

GFS Fest init 122 21 Apr 2016 valid 122 27 Apr 2016 (F144) 500-hPa

500-hPa

-6 -14 42 -0 -8 -B -4 -2 ] 2 4 ] & i 12 14 16 -6 -14 -2 -0 -B -B -4 -2 a 2 4 ] 1 m 12 14 1@

47



WARM SEASON DRY BIAS



GFS vs. FV3GFS (Forecasts: 18Z 25 May to 18Z 10 September 2018)

3 GFSv14
GFSV15

Bias Score
Fa

L r.;._l____‘-_. L ]
"‘N.___.-'—-..______.-‘-_-h"""i .--"'"""'F_F
Il---...___-"
L . -
0
.01 A0 25 .50 ] 1.0 1.5 2.0 3.0 4.0

Threshold {inches)

=8 FVIGFS APCP/24 FEIAS =—a GFS APCP24 FRIAS




(@)@ WEATHER PREDICTION CENTER

% NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

QPF Evaluation - Concerns

Low bias for higher QPF thresholds

24-hour QPF from the 00Z Sep 14 runs valid 12Z Sep 16 (FO60)

20.00
15.00
10.00
7.00
5.00
4.00
3.00
2.50
2.00
1.75
1.50
1.256
1.00
0.75
0.50
0.25
0.10
0.01

Stage IV QPE

. Il Facebook.com/NWSWPC/ wpc.ncep.noaa.gov
.o @ONWSWPC

10/1/2018



SPEED OF NORTHWARD MOVING HURRICANES



GFSv15 Track Skill Relative to Older GFS for 2015-18 Atlantic TCs and Hurricanes
From NHC Evaluation of GFSv15

All TCs Hurricanes
2015-2018 2015-2018
Atlantic Atlantic 65-200 kt
5 — e ®
P ] S
= 5 =
% i e
o 10 — c
(&) (&)
g 5 — - ©
20 — .
T T T T T T T T T T T ] T T T T T 1T T T T T T |
12 24 36 48 60 72 84 96 108 120 132 144 156 168 12 24 36 48 60 72 84 96 108 120 132 144 156 168
(1061) (968) (874) (780) (685) (603) (532) (468) (417) (373) (332) (292) (257) (227) (347) (296) (258) (224) (196) (180) (163) (147) (135) (125) (111) (100) (90) (80)
forecast hour forecast hour
(# of cases) GFSv14 GFSv15 (# of cases)

* For all 2015-2018 Atlantic TCs (left), modest improvement in track forecasts through Day 5

* Clear degradation by Day 6 with significant degradation at Day 7

* Forall 2015-2018 Atlantic hurricanes (right), track forecasts were degraded at all lead times




9/30/16 12z F132

GFS Fost init 00Z 30 Sep 2016 valid 122 05 Oct 2016 (F132) sLp FV3GFS Festinit 002 30 Sep 2016 valid 122 05 Oct 2016 (F132)

"&__:_\ HURRICANE MATTHEW - 2016

GFSv15 FASTER and TOO FAR
EAST WITH TRACK

]

Hurricane Track Errors — Atlantic 2016
920 928 936 044 952 060 968 976 ©B4 992 1000 1008 1016 1024 1032 1040 1048 1056 920 928 936 944 952 060 068 976 984 992 1000 1008 1016 1024 1032 1040 1043 1056
Matthew__20160928_20161009_4cyc
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¢ 1z 124 35 48 60 72 & 96 108 120 132 144 158 168
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Average Track Error {nm)
o e
— (5] —
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]

Confidence Level (%) of Student—t Tests
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Example: TC Michael (2018)

72-h Forecast | Init: 0000 UTC 7 Oct 2018 | Valid: 0000 UTC 10 Oct 2018

FU3GFS Init: 00Z 07 Oct 2018 FV3GFS Experiment Init: 00Z 07 Oct 2018 GFS Init: 00Z 07 Oct 2018 GFS
MSLP and 10-m Wind Valid: 00Z 10 Oct 2018 (F72) MSLP and 10-m Wind Valid: 00Z 10 Oct 2018 (F72) MSLP and 10-m Wind Valid: 00Z 10 Oct 2018 (F72) MSLP and 10-m Wind . 5 Valid: 00Z 10 Oct 2018 (F0D)
| e 7 [ T ] g ,

R a

d <

<\ >
N - | \0 N

B0 w

—— T mm

90 100 110 120 130 140 ) 40 50 60 80 90 100 110 120 130 140
kts kts kts

FV3GFS Real-Time New Configuration GFS FCST GFS ANL

New Configuration is slower than Real-time Parallel (still too fast)
and has a better (i.e., lower) central pressure



CONCERNS WITH THE GFS
THAT EXISTED PRIOR TO V15



STRUGGLES WITH INVERSIONS



MAJOR IMPACTS on EARLY MORNING 2m TEMPS

30 36 q2 a8 34 60 66 72 78 84 20

OPS GFS has 6h
2-m temp errors
exceeding 15F




MOST COMMON INVERSION FINDING:
Suite 2 offers some level of improvement over 1,
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MOST COMMON INVERSION FINDING: Suite 4 handles inversions the best, Suite 1 struggles the most,
Suite 2 offers some level of improvement over 1, and Suite 3 sometimes offers modest improvement over 1
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GFS OFTEN HAS TOO LITTLE PRECIP on the
NORTHWEST SIDE OF EAST COAST CYCLONES
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STRUGGLES WITH INSTABILITY
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18 May 2017 High Risk <=

6-h SBCAPE Forecasts Valid 187

Sfc-Based
Cape
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FINAL THOUGHTS

There are many significant positives from GFSv15, highlighted by improved synoptic
scores, a much-improved TC wind-pressure relationship, and a better diurnal cycle for
precipitation

The most pressing new issue is the low-level cold bias that increases with time

The issue with northward-moving TCs (possibly a major contributor to worse
hurricane tracks) also requires attention

The long-standing struggle with low-level inversions is the most critical long-standing
issue and likely stands in the way of turning off the NAM (and SREF); physics suite
testing shows some progress

Other long-term issues include underdoing instability (tied to lapse rates?) and precip
on northwest side of east-coast winter storms (tied to weaker low-level jet?)



EXTRA SLIDES



NH Hurricane Season (8/27/18—-10/31/18)

Average Track Error {(nm)

Fall 2018 Tropical Cyclone Mean Track Errors With New Config
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CPC FV3GFS Evaluation: Stratospheric Prediction

Specific Humidity Comparison:

NCEP GFS SPECIFIC HUMIDITY FOR 201807 : 00 NCEP PRFV3 SPECIFIC HUMIDITY FOR 201807 : 24
-

) ;
Unrealistically high values Values agree more with climatology

Zonal Mean Temperature Comparison (GFS-FV3):

NCEP DIFF TEMPERATURE FOR 201807 : 240 NCEP DIFF TEMPERATURE FOR 201801 : 1240
(GFS - PRFVS) \ TGFS - PRFV)

SSW Detection:

PRFV3 TMP 50hPa Anal and Fests : 65N- 90N PRFV3 TMP 10hPa Anal and Fests : 65N- 90N
; ¢ 01312008 -4+ 1!
Central Date : 013172018 -/+ 15 Days comiy s - Central Date : 01312018 -+ ”Mﬂh Cominion sy
4| # 336
a s 12|
5
184
240 '.
\ F, 216l kS {
1 ¢ 2] 4 4
¥ t 168 L 4
ot by
b st 120 4
i 9% & 4
R
8| 4
: oy
........ ke SsestaTl 01
200 202 204 m 8 130 232 200 203 206 209 212 215 218 221 224 227 130 233 236 130 242 245

Both GFS and FV3 capture warming @192 and @240 hours and show similar
correlation and RMS scores

FV31s warmer (colder) imupper strat at most tatitudes (winter pofar region)

Total Ozone Comparison

GFS Zonal Total Ozone Time Series PRFV3 Zonal Total Ozone Time Series
Mase 20 2 2018 : 120hr-00hr Fest Err o= 120 9 2018 : 120hr-00hr Fest Err
:.' T v BOAN | T RRY 1{1 V1 DI LMY 7 i T
- ) 4l T \
! [R, | 4 [ | B
PYEL ) P L i
o ¥
- . - y
% 3| B i
k
20— -1 204 .
E Eql— - -
<ol N 1o} i
N y
Bl B2
ol i %
ol «
o — - S0
ol ) | s P
) \ ‘f’ 0} \ ’T‘
sof-+ ol {4in
| A | IR . R Y RS WTSRRN Ty Al Y B .
1 2 5 20 120 151 151 a2 243 271 1 2 » 90 124 151 m 248 273 304

T s s

s s a1 3 x
e e SN A T Dobson Units

Dobson

FV3 has smaller 5 day forecast total ozone errors outside of polar regions.

Key Results:

- FV3GFS temps are similar to operational GFS in middle/lower stratosphere
but warmer in upper stratosphere.
- FV3GFS temperature forecasts in winter hem upper strat high lats are colder
- Polar jet winds differences reflect greater temp gradient in winter hem.
- Ozone mixing ratio analyses and fcsts are similar at most locations
- FV3GFS has slightly higher values in winter polar region.
- FV3GFS total ozone fcsts are slightly better outside polar regions.
- Both forecast too high ozone in ozone hole region.
- FV3GFS Specific Humidity is much more realistic
- FV3GFS is similar to GFS forecasting the 2018 SSW
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QPF Evaluation - Positives

Improved handling of convective cold pools

6-hour QPFs valid from 06Z-18Z7 June 7, 2018
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QPF Evaluation - Positives
Improved handling of convective cold pools

Boundary layer moisture convergence and 2-m dew point
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