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¢ Hourly Updated NWP Models
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¢ HRRR Users and Applications

Aviation Weather Center (AWC): 2-D grids
Federal Aviation Administration (FAA) Command Center
National Center for Atmospheric Research (NCAR): 2-D, 3-D, 15-min grids
Operational evaluation in CoSPA
Storm Prediction Center (SPC): 2-D grids
Operational severe weather forecasting and evaluation
National Severe Storms Laboratory (NSSL): 2-D, 3-D and 15-min grids
Mesoscale analysis, Short-term precipitation forecasts
National Centers for Environmental Prediction (NCEP): 15-min grids
Real Time Mesoscale Analysis (RTMA)
Department of Energy/NOAA Wind Forecast Improvement Project (WFIP)
~12 energy private sector companies via WFIP (WindLogics, 3Tier,
AWS Truepower, Iberdrola, Weather Channel, etc.)
Real-time forecasts of turbine-level wind and solar irradiance
Colorado State University (CSU/CIRA): 2-D grids

Verification of solar irradiance forecasts at SURFRAD sites
Air Resources Laboratory (ARL): Tiled 3-D HRRR grids

Dispersion forecasts, Local wind forecasts in complex terrain
National Weather Service (NWS): 2-D and 3-D grids Forecasting
Operational weather forecasting

United States Air Force (USAF): 2-D grids
Operational weather forecasting
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¢ RAP: Data assimilation engine for HRRR




Hourly Observations RAP 2013 N. Amer

Rawinsonde (T,V,RH)

Rapid Refresh
Hourly Update Cycle

Partial cycle atmospheric fields — | Profiler=NOAA Network (V) 21
introduce GFS information 2x/day Profiler — 915 MHz (V, Tv) 25
Cycle hydrometeors Radar — VAD (V) 125
Fully cycle all land-sfc fields Radar reflectivity - CONUS 1km

(soil temp, moisture, snow)

Lightning (proxy reflectivity) NLDN, GLD360

1-hr 1-hr \ Aircraft (V,T) 2-15K
fcst fcst Aircraft - WVSS (RH) 0-800
Surface/METAR
Back- Analysis (T,Td,V,ps,cloud, vis, wx) 2200- 2500
ground Jl g
g F1€1dS Buoys/ships (V, ps) 200-400
Mesonet (T, Td, V, ps) flagged
GOES AMVs (V) 2000- 4000
AMSU/HIRS/MHS radiances Used
GOES cloud-top press/temp 13km
GPS — Precipitable water 260
Time WindSat scatterometer 2-10K
11 12 13 (UTC) Nacelle/Tower/Sodar 20/100/10



“ AMB Model Development and Eval
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¥ RAP/HRRR Verification System

Intensity Threshold Domain
VIP*™  Echo Precipitation Rainfall Rate (in/hr) Rainfall Rate (in/hr) Reflectivity 120°W 105°W g0°WwW 75°W
Level Intensity Intensity Stratiform Convective in (dBZY
. 1 Weak Light Less Than 0.1 Less Than 0.2  Min. Signal - 30
2252  Moderate  Moderate 0.1-05 0.2-1.1 31-40 45°N —-
3 Strong Heavy 0.5-1.0 1.1-2.2 41-465
4 Very Strong Very Heavy 1.0-2.0 22-45 46 - 50 40°N —
5 Intense Intense 2.0-50 46-7.1 51-57
450 6 Extreme Extreme More Than 5.0 More Than 7.1 > 57 35°N —-

Highest precipitation top in area in hundreds of feet MSL (45,000 feet MSL).
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¢ HRRR Availability — “We want it”

HRRR 12 hr fcst availability
Includes all missed/incomplete runs
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¢ HRRR Dual-Computer Availability

HRRR 12 hr fcst availability
Includes all missed/incomplete runs
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¢ HRRR Dual-Computer Availability

HRRR 12 hr fcst availability
Excludes two (or fewer) consecutive missed/incomplete runs
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¢ HRRR Dual-Computer Availability

HRRR 12 hr fcst availability

Excludes three (or fewer) consecutive missed/incomplete runs
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¢ HRRR Dual-Computer Availability

HRRR 12 hr fcst availability
Excludes four (or fewer) consecutive missed/incomplete runs
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¢ HRRR Latency — “We want it now”

2013 HRRR changes permitted ~45 min reduction in latency
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¢ RAP/HRRR Implementation Map

ESRL — experimental version NWS-NCEP - operational
e RAPv1-—usedin 2011
— Initialized 2011 HRRR > o |mp|emented 1 May 2012

— effective but too many storms

e RAPv2 —usedin 2012-2013

— Initialized 2012-2013 HRRR > ¢ RAPv2 - Scheduled to be
— Better use of surface obs / radar, implemented in Dec 2013
storm bias eliminated, Hybrid DA
e HRRR-2012

— Major improvement over 2011
HRRR, storm coverage/accuracy

 HRRR-2013 > ¢« HRRRv1 — Scheduled to be

— 3km/15min radar assimilation implemented in 2014
— Initialized from RAPv2-2013

— Available 45 min earlier, much more
accurate 0-15h storm forecasts,
more reliable 2-computer
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‘g HRRR Forecast Behavior

2012 2013 Targets
(1) Coarse 00-hr analysis (1) 3-km scale at 00-hr
(2) Convective “Spin_up” RAP/HRRR (2) Reduced “Spin—up” during
: : Model i
during forecast period Development forecast period
(3) Low echo top bias and (3) Optimal echo top bias
Evaluation
(4) Latency of 2-3 hrs (4) Reduced latency of 1-2 hrs
(5) Single HPCS reliability (5) Dual HPCS reliability
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JParameterized

Key Advantage of 3-km HRRR

13-km 6hr forecast

HRRR 6hr forecast
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HRRR Forecasts for Aviation
CoSPA: Collaborative effort: ESRL/GSD, NCAR/RAL, MIT/LL

Provide 0-8 hr thunderstorm intensity and echo top guidance to aviation community

HRRR 15 UTC 08 July 2011 Observation
6 hr forecast valid 21 UTC Valid 21 UTC 08 July 2011

Vs PR 5 i Sl . AL .. RPN P &
FPAW - 2013 RAP/HRRR Model Status « 24 October 2013




S HRRR Aviation Websites

http://rapidrefresh.noaa.gov/hrrraviation/ (hourly output)

S Coparmen o Commers et s & Amsghas Adion! NOAA s Feedback from AWC

@y Earth System Research Laboratory
High Resolution Rapid Refresh (HRRR)

Assimilation and Modeling Branch (AMB) Projects GSDHome ESRL Home AME Job Opportuni

T — Aviation specific forecast fields:

HRRR Model Fields
#km HARR-CONUS hourly X
R Model: HRRR primary  Area: Full Date: 07 Jun 2012 - 052
3km HARR-A ion hourty
{lam HARA-Aviation {5min! Model:
3km HARR Soundings
Western US HRARR-chem-fire

HRRR primary : | Domain: | Full ;| Date: | 07Jun2012-05Z =

.o .o o

s Convection (intensity and depth)
413;&3_':"-‘5:’??::‘0"“** S Thu | Thu ‘ Thu ‘ Thu ‘ Thu ‘ Thu ‘ Thu ‘ Thu | Thu ‘ Thu | Thu ‘ Thu ‘ Thu ‘ Thu ‘ Thu ‘ Thu
e Tre——— o5 | 06 | o7 |08 |09 [ 10 | 11 |12 |13 |14 |15 |16 | 17 |18 | 13 | 20 oAo o on ono
s, " ien Ceiling and Visibility
HRRA GRIB2 Table Hourly times 00 |01 |02 |03 |04 |05 |06 |07 |08 |09 | 10 |11 | 12 | 13 | 14 | 15
mﬁ allficlds 00 03 |04 |05 |08 |07 |08 |09 |10 |11 |12 |18 | 14 | 15 all fields o
e s compostte reflectivty | @ | ¢ | 00 03 |04 |05 |06 |07 |08 |09 | 10 | 41 | 12 | 12 | 12 | 15 | compostte reflectivity F I I g h t R u I e s
AUC GRIB viewer RADAR VIL v [ v o 03 |04 |05 |06 |07 |08 |08 |10 |11 |12 13|14 RADAR VIL

echotop height v v | 00 03 |04 |05 |06 (07 (08 |09 |10 | 11 | 12 | 13 | 14 | 15 echotop height o
AR St P visibility 7 | v | 00 03 | 04 |05 |06 |07 | 08 |09 | 10 | A1 | 12 | 13 | 14 | 15 visibility S u rfa ce WI n d
HRAR Status Page (Past 24 hrs) cloud top height v [ v oo 03 |04 |05 |06 |07 |08 |09 |10 |11 |12 |13 | 14 | 15 cloud top height

celling v | v |00 03 |04 |05 | 06 |07 | 08 |09 | 10 | 11 | 12 [ 13 | 14 | 15 ceiling °

HEER aviation flight rules v [ ¥ [ 03 |04 |05 |06 |07 [08 (09 [0 |11 (1213 |14 [ 15 aviation flight rules P rec I p Typ e
il 10m wind 7 | v |0 03 [ 04 |05 |06 |07 |08 [0e |10 |11 [ 1213|1415 10m wind

10m wind gust v v | 00 03 |04 |05 |06 (07 (08 |09 |10 | 11 | 12 | 13 | 14 | 15 10m wind gust
Interactia Javal precip type K 03 |04 |05 |06 o7 [08 |09 |10 |1 |12 131415 precip type Sn OWfa I I
Ibeta--restricted) 1h ace snowfall v v 01 |02 {03 |04 (05 |06 |07 |08 |09 |10 |11 [ 12 |13 | 14 | 15 1h acc snowfall

<

http://rapidrefresh.noaa.go

Commerce | National Oceanic & Atmospheric Administration | NOAA Research

/hrrraviation15min/ (sub-hourly output)

HRRR Model Fields |

\"‘"_'y Earth System Research Laborato

High Resolution Rapid Refresh (HRRR)

Assimilation and Modeling Branch (AMB) Projects GSD Home ESRL Home

HRRR Home Info Page
Current and Forecast Graphics

HRRR Model Fields

3km HARA-CONUS hourly

3km HARA-CONUS 15min Model: HRRR Area: FULL DOMAIN Date: 04 Aug 2011 - 00Z
3km HARA-Aviation hourly
3km HRRA-Aviation 15min Model: | HRRR +| Domain: | fuLLDOMAIN 3| Date: [ 04 Aug 2011 -00Z 4|

Western US HRRR-chemfire
HRRR Reflectivity Matrix

CONUS-HRAR domain parms
Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu Thu|
‘0000 | 0015 | 0030 | D045 | 0100 | 0115 | 0130 | 0145 | 0200 | 0215 | 0230 | 0245 | 0300 | 0315 | 0330 | 0345 | 0400 | 0415 | 0430 | 0445 | 0500 | 0515 | 0530 | 0545 | 0600 | 0615 UBSUI
HAAR GRIB1 Table Houry
2 Tablo Hourly Al
Zﬁizgﬁ:iﬁ;gf:ﬁ’;m# simes| “9%P Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu | Thu
1 Table Sub-nourty
T e 0000 | 0015 | 0030 | 0045 | 0100 | 0115 | 0130 | 0145 | 0200 | 0215 | 0230 | 0245 | 0300 [ 0315 | 0330 | 0345 | 0400 | 0415 | 0430 [ 0445 | 0500 | 0515 | 0530 | 0545 | 0800 | 0675 | 0630 |y | 1030 | 1245 | 1300 | 1315 | 1330 | 1345 | 1400 | 1415 | 1430 | 1445 | 1500
e all fields 0000 (0015 | 0030 | 0045 | 0100 [ 0115 [ 0130 | 0145 | 0200 | 0215 | 0230 | 0245 | 0300 | 0315 | 0330 | 0345 | 0400 | 0415 | 0430 0445 | 0500 | 0515 | 0530 | 0545 | 0600 | 0615 | 0630
RUC GAIB viewer composite reflectivity v ¥ | 0000 | 0015 | 0030 [ 0045 [0100 | 0115 | 0130 0145 | 0200 | 0215 | 0230 | 0245 | 0300 | 0315 | 0330 | 0345 | 0400 | 0415 | 0430 | 0445 | 0500 | 0515 | 0530 [ 0545 [ 0600 | 0615 | 0630
—_— |‘|2:W | 1245 ‘ 1300 ‘ 1315 ‘ 133I)| 1345 | 1400 ‘ 1415 ‘ 1430 | 1445 | 1500
RADARVIL v |« ]0000 [0015] 0030 | 0045 [0100 | 0115 [0130 | 0145 0200 [ 0215 | 0230 | 0245 | 0300 [0315 ] 0330 | 0345 | 0400 0415 [ 0430 {0245 [ 0500 | 0515 [ 0530 | 0545 | 0600 [ 0815 | 0630 — :
5 1230 [ 1245 [ 1300 [ 1315 [ 1330 [ 1345 [ 1400 [ 1415 [ 1430 | 1445 [ 1500 all fields
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http://rapidrefresh.noaa.gov/hrrraviation/
http://rapidrefresh.noaa.gov/hrrraviation15min/

S New HRRR ET Diagnostic

Observation HRRR 4 hr
Ol1lz 21 June 2012 forecast
E—L@ﬁﬂ Py : '
R
1%% 1.,
'(_—@ aass |
Echo Tops (kft) N -t

2012 low bias in echo tops
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S New HRRR ET Diagnostic

Observation HRRR 4 hr
01z 21 June 2012 forecast

7
VA

e

Echo Tops (kft) T R

Calibration of echo tops to produce improved bias
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¥ HRRR ET Diagnostic Verification

New ET
ol BT Eastern US 03-km BIAS 344 runs 08-25 July 2012
PN /™ _
s /RN 25 kft s/ N\ 30 kft
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"0 o d0 | o " 00 o d0 | o
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R E— —
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¥ HRRR ET Diagnostic Verification

New ET
OIdWET Eastern US 40-km CSI 344 runs 08-25 July 2012

o A\ _
- f[\\ 25 kft e / \ 30 kft
=\ 1R
SIS P
gm f \ gm
U:) ! - U:) fﬁ \\

O« f] — Ow
N — N e
0.0 40 | 8.0 | 12,0 0.0 40 | 8.0 | 120
\ Forecast Length (Hr) \ Forecast Length (Hr)

» ol |\ B
Te 1{’\\\ \ 35 kft g | 40 kit
S g ;]N\

g% T\ =
So \\ Se ] \\
= 1} AN 2 \\\\\
0 )
ON ; \\ O« ; =
S — <) l
0.0 | 40 | 8.0 | 12.0 0.0 | 40 | 8.0 | 12.0
Forecast Length (Hr) Forecast Length (Hr)

FPAW - 2013 e RAP/HRRR Model Status e 24 October 2013 22



¢ 2012 HRRR Initialization from RAP

13 km RAP

18 hr fcst [ D'oital
Filter

15 hr fcst 3-km 15 hr fcst




¢ 2013 HRRR Initialization from RAP

13 km RAP (i} o o

GSI
Hybrid

GSI HM
AnXx

Di_gital 18 hr fcst Di_gital 18 hr fcst Di_gital
Filter Filter Filter

o’
GSI 45 min

3D-VAR of reduced
latency

1 hr pre-fcst

Refl Obs GSI HM
ANnx

15 hr fcst




¢ Improved 0-2 hr Convective Fcsts

Radar Obs a

05:00z 18 May 2013/ & .
d i 05z + O min
O-hr fcst . O-hr fcst
3-km radar DA - : _ NO 3-km radar DA
3 e 3 [T
. o] o]
o . . |
. - |
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs g aEGe
05:15z 18 May 20138 | -
y i 05z + 15 min
\ |15-rr;in fcst - | \1|5-min fzzst
3-km radar DA - 7 = ! NO 3-km radar DA -
q ||n5 - _ i
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs gt e oY
05:30z 18 May 2013l - 05z + 30 min

30-m-fn fcst _ = 30-min fcst
3-km radar DA ° - - NO 3-km radar DA
[

' v : i

b F ;
| [ ] il [T

. | o | s |

3

SN ®TTE

[ ] — L] —
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs O T ™ N
05:45z 18 May 2013[ i eesls. 05z + 45 min
g 45-mian fcst  _ : 45-min fcst )
3-km radar DA - . NO 3-km radar DA
% = 8 s
T ° T
| L\ 3 : \ ¥
. %_ ﬁﬁ\’_ﬁﬂn_
[ |1 — [ 1 —
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs R e e T e
06:00z 18 May 2013FF"" iasg s & | 05z + 1 hour
o T 1-hr fest . F . TE ~ 1-hrfost o
e 3-km radar DA ~ T NO 3-km radar DA ]

= ; L

& i ]
W E P I T 7
T dlad

i - o7
# ] ] ] -
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs R e
06:30z 18 May 20130 " A & 05z + 1:30 mit

- =0 ¥ 1-hr 30m fcst g o e = 1-hr 30m fcst
1 3-km radar DA T L NO 3-km radar DA
) . T - ) K
g T
I Tor 5
LLI*Tn | o |
1 i
- o -
L] ] — 1] —
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¢ Improved 0-2 hr Convective Fcsts

b

R

Radar Obs
07:00z 18 May 2013ME - ¢ 05z + 2hr min

a T L Ll E .l". Fi - ¥ T T T o - d
b 2-hr fcst = Eh 2-hr fcst v
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: 1 .3
e
[ 7 |
0 | : [h o |
¢ : ¢
Lo
[ ] 1 — [ ] —
[ 1] [
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¢ Improved 0-2 hr Convective Fcsts

Radar Obs SOl e o

08:00z 18 May 2013 Ty . __ 05z + 3hr

s — o 3u-\hr fcs_t' - B & A I3-PL1nr fcst -
) 3-km radar DA %= 5~ NO 3-km radar DA
; Y + . <l 1

ML o i b T -

HEEES . T+
FPAW - 2013 e RAP/HRRR Model Status e 24 October 2013

32



¢

Lead-Time vs Valid Time

2012

2013

Lead Time (hr)

Lead Time (hr)

Spring (Apr-June)

Average Obs Fraction
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3

Lead-Time vs Valid Time

2012

2013

Lead Time (hr)

Lead Time (hr)

Spring (Apr-June)
Average CSI
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Lead-Time vs Valid Time

¢

Spring (Apr-June) Summer (July-Sept)
Average CSI Average CSI
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¢

Lead-Time vs Valid Time

2012

2013

Lead Time (hr)
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Average CSI
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Valid Time (UTC)

Average CSI

4 8 12 16 20
Valid Time (UTC)

0.015 0.03 0.045 006 0075 009 0105 012 0135 0.15

Summer (July-Sept)

Average CSI
15
12
E
Py 9
E
'—
T 6
3
3
00 4 8 12 16 20
20-45 dBZ Average Valid Time (UTC)
3-km Grid SE US Average CSI
15
Early
morning, 12
long-lead £ ,
timesin E
j=}
summer § °
_ have lowest 3
skill ——\
. 0
in SE 0 4 8 12 16 20

Valid Time (UTC)

0 0.015 003 0.045 0.06 0.075 009 0105 012 0135 015



¢ HRRR Real-Time Exper Products

Background | Dimensionality Updated

2012 HRRR
model 13-km RAP 3-D Hourly
initialization

2013 HRRR
model 13-km RAP 3-D Hourly
initialization
Rapidly
Updating 3-km HRRR
Analysis 1 hr fest 3D Hourly
(RUA-HRRR)
Real-Time Hourl
Meso 3-km HRRR Y
. 2-D (15 min
Analysis 1 hr fcst lanned)
(RTMA-HRRR) P
Time-Lagged  3-km HRRR 2D Hourly

HRRR (HCPF) Fcsts
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'y Time-lagged Ensemble

Forecasts valid 21-22z 27 April 2011 Forecasts valid 22-23z 27 April 2011

BT | [ RRR 127 Init [

Spatial radius 45 km
Time radius 1 hr

B UH threshold 25 m2/s?2
probabilities valid / =2 > e B
222 27 April 2011 10 15 30 a5 60 100

All six forecasts
combined to form




Example: 28 August 2013

Curn_pusite Refl_ectivity Valid: 08/28/2013 06:00:00 UTC
Atypical TS Derived From Mosaic3D

convection
embedded

in NW flow with
“back-door”

cold front

in New England

e iy
: i [ ' . ] [ Reflectivity [dBZ]
30 25 20 15 0 5 0 45.06N
.-. I B oo B8.41W

N F| M 1 1 1 1 1 1 1 1 1 1 1 | 1
orie Wissing 0 15 20 25 30 35 40 45 50 55 B0 BS 70 75 37.06N
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Example: 28 August 2013

Composite Reflectivity valid: 08/28/2013 16:00:00 UTC ==
Derived From Mosaic3D _'-"-Q_

Convection
develops in NYC
terminal areas
around 16 UTC

! g [ ' . Reflectivity [dBZ]
30 25 20 15 10 - 45.06M

o [ [ ] B oo BE.41W
Mo File Missing !

0 0 15 20 25 30 35 40 45 50 55 B0 BS 70 75 37.06N
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¥ HRRR Conv Prob Fcst (HCPF)

- deterministic forecasts
(reflect > 35 dBZ) overlaid on convective

probability 06 hr fcst valid 16z 28 Aug 2013
Attempt to capture uncertainty

through measure of hourly forecast . . ) )
consistency First hints of convection in NE PA

AWC beginning evaluation of product

HRRR Convective Probability Forecast (%) and Reflectivity (dBz) 06 hr fcst valid 08/28/2013 16 UTC Composite Reflectivity Valid: 08/282013 16:00:00 UTC e
v 4 T =

Derived From Mosaic3D a3

Reflectivity [dBZ]

o File Missing O £ 10 15 20 25 30 35 40 45 50 55 B B5 70 75
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¥ HRRR Conv Prob Fcst (HCPF)

HRRR Convective Probability Forecast (%) and Reflectivity (dBz) 04 hr fcst valid 08/28/2013 16 UTC

10 15 20 25 30 35 40 45 50 55 60 65 70 75

o File Missing

04 hr fcst valid 16z 28 Aug 2013

Increasing convective intensity
and coverage in NE PA and N NJ

Probability exceeds 20%

Composite Reflectivity Valid: 08/28/2013 16:00:00 UTC ==
Derived From Mosaic3D _

Reflectivity [dBZ]
]

0 35 40 45 50 55 B0 65 70 75
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¥ HRRR Conv Prob Fcst (HCPF)

HRRR Convective Probability Forecast (%) and Reflectivity (dBz) 02 hr fcst valid 08/28/2013 16 UTC

5 20 25 30 35 40 45 50 55 60 65 70 75

o File Missing

02 hr fcst valid 16z 28 Aug 2013

Convective coverage now over
much of extreme E PA and NJ

Probability exceeds 40%

Compasite Reflectivity Valid: 08/28/2013 16:00:00 UTC ==

Derived From Mosaic3D L

Reflectivity [dBZ]

0 35 40 45 50 55 B0 65 70 75

FPAW - 2013 e RAP/HRRR Model Status e 24 October 2013 43



¥ HRRR Conv Prob Fcst (HCPF)

Analysis valid 16z 28 Aug 2013

Probability exceeds 60% with
centroid west of NYC

Composite Reflectivity Valid: 0812842013 16:00:00 UTC

Derived From Mosaic3D -E

HRRR Convective Probability Forecast (%) and Reflectivity (dBz) 00 hr fcst valid 08/28/2013 16 UTC

AT
) 4
of
AL
o
8| -
il )
n (1
N ]
f

Reflectivity [dBZ]

0 35 40 45 50 55 B0 65 70 75

o File Missing

0 20 40 60 80 100 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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¥ HRRR Conv Prob Fcst (HCPF)

Probabilities slowly evolve providing identifiable run-to-run trends

Convective structure (permeability etc...) still accessible

HRRR Convective Probability Forecast (%) and Reflectivity (dBz) 10 th fest valid708f28f2013 16 UTC Composite Reflectivity Valid: 08/28/2013 16:00:00 UTC

Derived From Mosaic3D -Q=3

Reflectivity [dBZ]

- -
| | | ‘ | | | | _ 0 File Missing O & 10 15 20 25 A I !

10 15 20 25 30 35 40 45 50 55 60 65 70 75 N
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¥ HRRR Conv Prob Fcst (HCPF)

HCPF (blue) being developed to replace
legacy RUC conv prob fcst (RCPF in red)

HCPF more statistically reliable in eastern
US but over forecasts (no calibration yet)

HCPF max CSI @ 50% with BIAS ~1.7

Reliability Diagrams using 35 dBZ NSSL threshold

on 3-km grid Aug-Oct 2013 Eastern US

® RCPF_03km, EUS rgn, 4hr fcst, 2013-08-21 thru 2013-10-25
. ® HCPF_03km, EUS rgn, 4hr fest, 2013-08-21 thru 2013-10-25

|®  ® CCFP_03km, EUS rgn, 4hr fcst, 2013-08-21 thru 2013-10-25
=

=t
f-‘\%_ Perfect Rallablllt_y_% ?
2 158
=5 4hr Fcsts B
2o gm
Tl SR
:‘.}-ﬁ— =
T 8- 83
S
[ No Skil ~
> 3 W\ g Sl
Tl \ T e | BT
oY O\ L T8 3
o ' |~ K
o ® AN / o
0o A e e ' Ro
e N I ~ S8
S ' S el
To SN T s SE
O P ——% : . - Bee Mo RESOINON SE
NERDRSABRNADRERBABREE-E-
0 10 20 30 40 50 60 70 80 90 100°Z

Forecast Probability (%)

FPAW - 2013

® ® RCPF_03km, EUS rgn, 6hr fcst, 2013-08-21 thru 2013-10-25
®——2 HCPF_03km, EUS rgn, 6hr fost, 2013-08-21 thru 2013-10-25
|®  ® CCFP_03km, EUS rgn, Bhr fcst, 2013-08-21 thru 2013-10-25

-

::o"“,%_— pertect Ra||an.|‘||_r_Lg ?
& 1sg
=8 6hr Fcsts .7 - &
2o § N
S e S
:‘.}-ﬁ— -
i 8- 83
o = No Skl © é
=07 i
T o] SE
¥ =]
o = » L= ] o
do’] e - ]
E & o, . S @
& e . .[SH
-{.6) — . [ :*\ T b o

I - > P

| ie e 5. NoBesolution 8 £

Oc Ky 11111 pRERERBRRS-Y-
0 10 20 30 40 50 60 70 80 890 100- Z

Forecast Probability (%)

RAP/HRRR Model Status

[® ® RCPF_03km, EUS rgn, 6hr fcst, 2013-08-21 thru 2013-10-25 ]
* ® HCPF_03km, EUS rgn, 6hr fest, 2013-08-21 thru 2013-10-25
Le ® CCFP_03km, EUS rgn, 6hr fcst, 2013-08-21 thru 2013-10-25 |

CSIl vs BIAS

p=1
IS
5
b
8
N

o~

~-a

o “8_—

> . » :

w — . ,

oS | -

— L

o . .
W t
o .
g))_ . .o 0
e . 1,
~_ A 2 Blas =1
O e o e * e ] I. ——

0.0 1.0 20 29 39 49 59 69 7.8 88 9.8
CSI (x100)

® ® BCPF_03km, EUS rgn, 8hr fcst, 2013-08-21 thru 2013-10-25
*——» HCPF_02km, EUS rgn, 8hr fcst, 2013-08-21 thru 2013-10-25
|®  ® CCFP_03km, EUS rgn, Bhr fest, 2013-08-21 thru 2013-10-25

—
fs\%_ PoﬂectRellanlllr_gL% ?
X | s
<3 8hr Fcsts -0
8 o | | g“.
o © | Shn
:‘.}-ﬁ— =
i 8- 83
Do | No Skl ° é
= B b
To] . 3 E
TRl a3
g S =0
[ORN S . ':-‘.'U
E o— - —o @
o o + | SH
[ = - “ N i ® [iv]
8 e g F - ‘ i e Mo Resolution 8 £

D s B B I B e e for'gs
0 10 20 30 40 50 60 70 80 90 100- =2

Forecast Probability (%)

e 24 October 2013

46



§ Summary and Plans
e Moist bias reduced in 2012 RAP and HRRR

— Reduced false alarms, lower precipitation bias
— GSI enhancements and WRF upgrade to v3.3.1
— Reflectivity diagnostic consistent with microphysics

e Science: Focus on 3-km assimilation for 2013
— 3-km variational analysis
— 3-km non-variational cloud analysis
— 3-km radar reflectivity data assimilation

 Technical: Reduced latency for 2013 (2-3 hrs now)
— Approximate 1-hr reduction in execution time (1-2 hrs)
— Faster post-processing with parallelization
— Direct GRIB2 generation

FPAW - 2013 e RAP/HRRR Model Status e 24 October 2013 a7



3 HRRR Transition to NCEP

e 2013 - early 2014 — 2 computers running identical HRRR
(and RAPv2) — interim solution

— Boulder — computer 1
— Fairmont, WV — computer 2

— Expected reliability at 98.5-99% via coordination of downtimes
for Boulder vs. Fairmont computers

e 2014 — NCEP running RAPv2 (FYQ1) and HRRR (FYQ2)
— RAPvV2 running in NCEP/NCO testing now
— Effort underway to begin testing HRRR at NCEP

e Conclusion: Interim HRRR computing for 2013 on 2 sites
to provide “real-time experimental” HRRR from NOAA
for NWS, FAA, DOE/energy users until HRRR impl @ NCEP
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