
Testing of 3-km FV3 during 2017 HWT and HMT

& further Development and Testing

Presented by Ming Xue

Center for Analysis and Prediction of Storms and School of Meteorology

University of Oklahoma

CAPS Team: Ming Xue, Fanyou Kong, Chunxi Zhang, Youngsun Jung, 
Kevin Thomas, Gang Zhao, ChengshiLiu, Keith Brewster, Nathan Snook

With inputs from Corey Potvin and Adam Clark of NSSL

Lucas Harris and SJ Lin of GFDL

January 31, 2018

SIP NGGPS Meeting at EMC

ARPS Simulated Tornado

mxue@ou.edu

jan_animation_new_data.mpeg
jan_animation_new_data.mpeg
jan_animation_new_data.mpeg


Å Storm-Scale Ensemble Forecast (SSEF) System using CAPSôs 
3DVAR/cloud analysis DA

Å 10-member, 3-km WRF-ARW ensemble with 60-hr forecasts from 00Z

Å Multi-physics, multi-IC/LBC conditions: add SREF perturbations to NAM ICs

Å One member matches HRRR model configurations, but using CAPS 
3DVAR/cloud analysis for radar DA

Å SSEF using GSI EnKF DA plus CAPS EnKF for radar DA

Å 10-member, 3-km WRF-ARW ensemble with 60-hr forecasts from 00Z

Å Multi-physics, 3-km 40-enemble 6-h cycled EnKF analysis ICs with radar DA

Å Single FV3 convection-allowing forecasts with 1-year support 
from NGGPS program
Å ~3 km over CONUS, nested within global run
Å Thompson microphysics (added by CAPS)
Å GFDL ran another version with GFDL single-moment MP ïbased on WSM6

Å Single physics SSEF members with radar

Å Mixed microphysics SSEF with radar 

CAPS Contributions to CLUE 2017
Community Leveraged Unified Ensemble (CLUE)

34 Members from CAPS (out of 79 total CLUE members)



2017 CAPS 3km SSEF and FV3 Domains
(run for 2017 HWT SFE and HMT FFaIR Experiments)

3 km WRF Grid  1620x1120
Shared with other CLUE members

Nested FV3 Grid ~ 3 km over CONUS

~ 13 km average global grid

Coordinated with GFDL run

HWT: 5 weeks in May and early June. HMT: 4 weeks in June and July

Once a day starting from 00 UTC



FV3 Configurations for 2017 HWT SFE

ÅMicrophysics
ÅFV3_CAPS: Thompson MP
ÅFV3_GFDL: GFDL MP(based on WSM-6)

ÅCumulus 
ÅScale-aware SAS (Global), None (Nest)

ÅPBL
ÅMRF(from GFS)

ÅRadiation
ÅRRTM

ÅLand surface model
ÅNOAH

ÅInitial condition
ÅCold-started from 00Z GFS T1534 analysis every day

ÅLBC: two-way nested within global grid



Example of subjective comparison plots used for rating CAM performance at convective scales.  
24-h forecast of composite reflectivity of FV3-GFDL (left), FV3-CAPS (middle) and , observed (right) at 0000 UTC on 27 May 2017.

According to SFE participant ratings, FV3 is 
competitive with operational CAMs  

Note the different character in simulated 
reflectivity Jleft uses GFDL microphysics, 
right uses Thompson.

CLUE Results: FV3 (2017) ςfrom Adam Clark

Subjective results
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FV3 obtained more 9 ratings than others



Å Surrogate severe method (Sobashet al. 2011, 2016) used to compared FV3-GFDL 
and 3-km NSSL-WRF

- 24-h max updraft helicity (UH) remapped to 80-km grid
- UH distributions in terms of percentiles
- FV3 generally has larger UH values

FV3-GFDL

3-km NSSL-WRF

CLUE Results: FV3-GFDL (2017) ςsource: Adam Clark
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- Higher, more widespread, and noisier 
appearance of UH in FV3.

UH > 1000 m2s-2

Example: 24 h maximum UH for 16 May 2017

FV3_GFDL                      NSSL WRF
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- Higher, more widespread, and noisier 
appearance of UH in FV3.

UH > 1000 m2s-2

Example: 24 h maximum UH for 16 May 2017

FV3_GFDL                      NSSL WRF

- Storm reports overlaid
- NSSL WRF did better with tornadic 

storms than FV3 on this day ςthis day 
was a challenging day for FV3!



16 May 2017 Composite Reflectivity (00Z 17 May)

t = 24h 

FV3-CAPS FV3-GFDL

WRF-CAPS-cntl member MRMS


