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History

2011 configuration highlight
Product examples
Objective evaluation



CAPS SSEF history

2007 2008 2009 2010 2011

member 10 10 20 26 51
2/3 3/4 3/4 Full Full
domain CONUS CONUS CONUS CONUS CONUS
(4 km) (4 km) (4 km) (4 km) (4 km)
forecast 33 h 30 h 30 h 30 h 36 h

WRF-ARW WRF-ARW WRF-ARW
model WRF-ARW WRF-ARW WRF-NMM WRF-NMM WRF-NMM

ARPS ARPS ARPS
Radial Radial Radial Radial
radar No radar wind, wind, wind, wind,

reflectivity  reflectivity  reflectivity reflectivity
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Highlight

4 km grid spacing — “convection allowing”
Full continental US domain (CONUS)
Multi-model ensemble

|IC/LBC perturbations (from NCEP SREF)
Radar radial wind & reflectivity analysis
30-36 h forecast initiated at 00 UTC



2011 SSEF highlight

51 ensemble members (4-km grid spacing)
— 41 WRF-ARW members

— 5 WRF-NMM members

— 4 ARPS member

— 1 COAMPS member (experimental - partial
dates, not available to HWT)

36h forecast, starting 00 UTC Mon-Fri
April 25 — June 10 (HWT: May 9 — June 10)
9800 CPU cores on NICS Athena, 6 h/day
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2011 ARW member configuration (41)

IC BC Radar data Microphy LSM PBL
arw cn 00Z ARPSa 00Z NAMS yes Thompson Noah MYJ
arw_c0 (18h) 00Z ARPSa 00Z NAMf no Thompson Noah MYJ
arw_cc (18h) CYCLED 00Z NAMT yes Thompson Noah MYJ
+
arw_m4 arw_en 21Z SREF em-pl yes Morrison RUC YSU
- em-pl pert
arw_cn +
arw_m5 em-p2 pert 21Z SREF em-p2 yes Thompson Noah QNSE
arw_m6 arw_eh — 21Z SREF nmm-pl yes WSM6 RUC QNSE
- nmm-pl pert
+
arw m7 arw_en 21Z SREF nmm-p2 yes WDM6 Noah MYNN
- nmm-p2 pert
arw_m§ arw_en 21Z SREF rsm-nl yes Ferrier RUC YSU
- rsm-nl pert
arw_m9 arw_cn —etaKF-n1_pert 21Z SREF etaKF-nl yes Ferrier Noah YSU
arw_ml0 arw_cn + etaKF-pl pert 21Z SREF etaKF-pl yes WDM6 Noah QNSE
arw_mll arw_cn —etaBMJ-nl pert | 21Z SREF etaBMJ-nl yes WSM6 RUC MYNN
arw_ml2 arw_cn + etaBMJ-pl pert |21Z SREF etaBMJ-pl yes Thompson RUC MYNN
+
arw_ml3 arw_ctl 21Z SREF rsm-pl yes M-Y Noah MYJ
- rsm-pl pert
+
arw ml4 arw_en 21Z SREF em-nl yes Ferrier+ Noah YSU
- em-nl pert
+
arw_ml5 arw_en 21Z SREF em-n2 yes WSM6 Noah MYNN
- em-n2 pert
arw_ml6 arw_en 21Z SREF nmm-nl yes Ferrier+ Noah QNSE
- nmm-nl pert
+
arw_ml7 arw_en 217 SREF nmm_n2 yes Thompson Noah ACM2
- nmm-n2 pert -
+
arw_ml8 arw_cn 21Z SREF rsm_p2 yes WSM6 Noah MY]J
- rsm-p2 pert
arw m19 arw_en 217 SREF rsm_nl yes M-Y Noah MYJ
- rsm-nl pert -
+
arw_m20 arw_en 21Z SREF rsm_n2 yes M-Y RUC ACM2
- rsm-n2 pert -
ForaltARWMembers: 7a_Iw_physics= RRTNM 7a_sw_physics=Goddard; cu_physics=none



2011 ARW member configuration (continue)

arw_m21 00Z ARPSa 00Z NAMf yes Ferrier+ Noah MYJ
arw_m?22 00Z ARPSa 00Z NAMf yes Ferrier Noah MYJ
arw_m?23 00Z ARPSa 00Z NAMf yes M-Y Noah MYJ
arw_m24 00Z ARPSa 00Z NAMf yes Morrison Noah MYJ
arw_m25 00Z ARPSa 00Z NAMf yes WDM6 Noah MYJ
arw_m26 00Z ARPSa 00Z NAMf yes WSM6 Noah MYJ
arw_m27 00Z ARPSa 00Z NAMf yes WSM6-M1 Noah MY]J
arw_m28 00Z ARPSa 00Z NAMT yes WSM6-M2 Noah MYJ
arw_m29 00Z ARPSa 00Z NAMf yes WSM6-M3 Noah MYJ
arw_m30 00Z ARPSa 00Z NAMf yes WSM6-M4 Noah MYJ
arw_m31 00Z ARPSa 00Z NAMT yes Thompson Noah QNSE
arw_m32 00Z ARPSa 00Z NAMf yes Thompson Noah MYNN
arw_m33 00Z ARPSa 00Z NAMf Yes Thompson Noah MYJ-P1
arw_m34 00Z ARPSa 00Z NAMT Yes Thompson Noah MYJ-P2
arw_m35 00Z ARPSa 00Z NAMf Yes Thompson Noah MYJ-P3
arw_m36 00Z ARPSa 00Z NAMT Yes Thompson Noah ACM2
arw_m37 00Z ARPSa 00Z NAMT yes Thompson Noah ACM2-Al
arw_m38 00Z ARPSa 00Z NAMT yes Thompson Noah ACM2-A2
arw_m39 00Z ARPSa 00Z NAMf yes Thompson-v31 Noah MYJ
arw_m40 00Z ARPSa 00Z NAMT yes Thompson Noah YSU
arw_m4l 00Z ARPSa 00Z NAMT yes Thompson Noah YSU-Thompson




2011

NMM member configuration (5)

member IC BC 1112;(1? mp_phy lw_phy sw-phy sf phy
nmm_cn 00Z ARPSa 00Z NAMf yes Ferrier GFDL GFDL Noah
+
nmm_m?2 fmim_eh 212 SREF yes Ferrier+ GFDL GFDL Noah
em-n2_pert em-n2
+
nmm_m3 nmm_en 212 SREF yes Thompson RRTM Dudhia Noah
nmm-nl_pert nmm-nl
+
nmm_m4 fmm_eh 212 SREF yes WSM RRTM Dudhia RUC
nmm-n2_pert nmm-n2 6-class
_|_
nmm_m5 frmm_en 21Z SREF yes Ferrier GFDL GFDL RUC
em-nl_pert em-nl
For all NMM members: pbl_physics=MYJ; cu_physics=none
2011 ARPS member configuration (4)
member IC BC Radar data Microphy. radiation sf phy
arps_cn 00Z ARPSa 00Z NAMS yes Lin Chou/Suarez Force-restore
arps_c0 (18h) 00Z ARPSa 00Z NAMS no Lin Chou/Suarez Force-restore
arps_c10 (18h) 10-min cycle ARPSa 00Z NAMS yes Lin Chou/Suarez Force-restore
arps_c30 (18h) 30-min cycle ARPSa 00Z NAMS yes Lin Chou/Suarez Force-restore

For all ARPS members: no cumulus parameterization

Members in red contribute to the 24-member baseline ensemble for post-processing




Ensemble product

Ensemble max, mean, spaghetti, postage-stamp chart

Hourly- & 3-hourly max of certain variables (e.g., updraft
helicity, surface wind speed, column integrated graupel)

probability matching mean for reflectivity & QPF
probability & neighborhood probability

New in 2011 Spring Experiment, added two groups of
experimental diagnosed products

— Lightning threat (McCaul et al. 2009)
— Cl counts (NSSL - Jack Kain et al.)
— and their probabilities

Experimenting bias correction on QPF



CAPS SSEF product page
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June 1 Massachusetts Tornado, 20h fcst
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May 10 OKC Tornado, 22h fcst
(valid 22 UTC, May 10,2010)
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12—18Z accumulated precipitation: 18h
(May 19, 2010)

SSEF mean SSEF Prob match
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18—0Z accumulated precipitation: 24h
(May 19, 2010)

SSEF mean SSEF Prob match

HWT images



Neighborhood probability of hourly-max
Lightning Threat-3 = 3.0 flashes/5min/km?

25002 Wed 27 Apr 2011 T=82800.0 s (23:00:00)
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ROC: SSEF vs SREF

ROC of 3-h PQPF 0.5 inch at 24 h ROC scores of 3-h PQPF 0.5 inch
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ETS 3H Precipi

ETS 3H Precipi

0.35

030

| O.IO1 i]nch|

ARW
NMM
ARPS
mn
PM

025 R\
0.20
0.15 — :
i =
0.10 | | | | |
6 12 18 24 30 36
Time (hour)
0.30

0.15

e
—
o

IIIIIIIII

0.05 '

Time (hour)

ETS 3H Precipi

ETS for 3-h accumulated

0.20

o
—
o

0.05

0.00

0.15 N %

precipitation

(2011data)

Time (hour)



ETS 3H Precipi

ETS for 3-h accumulated
precipitation
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Summary

 VValues we see ...

— SSEF outperforms SREF and 12 km NAM by
a wide margin

— Radar analysis is crucial for storm-scale QPF

— Post-processed products (PM, N-prob) can
add great value, BUT

* Big challenges ahead ...
— Develop good bias removal algorithm
— Calibration, calibration, calibration



Thanks!



Tuscaloosa tornado

S4CN (1160x720x50, dx=4 km)
WRF Forecast starting at 007 Wed 2/ Apr 2011
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