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The Weather Research and Forecast (WRF) system for hurricane prediction
(HWRF) is an operational model implemented at the National Weather
Service (NWS)/National Centers for Environmental Prediction (NCEP) to
provide numerical guidance to the National Hurricane Center for the
forecasting of tropical cyclones’ track, intensity, and structure.

Differences between ARW-WRF and WRF-NMM
1)  Vertical level
—  Sigma & Sigma — pressure Hybrid level(~400hPa)
2) Projection
—  Lambert & rotated
3)  Grid staggering
—  Arakawa C-grid & Arakawa E-grid
4) Prognostic Variables
— (UVW,8,¢",u’,Qm)&(PD,PINT,T,Q,CWM,Q2,U,V)

HWRF

1)  Vortex following moving nest

2) Horizontal diffusion related to turbulent kinetic energy
3)  Ocean coupler related changes

4) Momentum tendency added by SAS convection scheme
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Operational HWRF Domains and Initialization

d01: 216x432 with resolution 0.18 deg.
Covers about 80x80 deg

4x: 748x1504 with resolution of 0.02 deg.
Covers about 40x40 deg

Ghost: 529x988 with resolution of 0.02 deg.
Covers about 20x20 deg

d02: 88x170 with resolution of 0.06 deg.
Covers about 10x10 degree

d03: 154x272 with resolution of 0.02 deg.
Covers about 6x6 degree

Model domains: d01, d02 and d03
HWREF vortex initialization domain: 4x
GSI analysis domain: d01 and ghost
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Four HWRF domains in rotated grid
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Microphysics | Boundary

scheme scheme Layer Note

Experiment | cold/warm analysis

43levels ;model top 50hPa;

HWRF cold start NODA HWRF SAS Ferrier NCIEE | & TEV el i movmgi
bogus GFS no ocean couple & no GSI;
BC from NCEP T574
43levels; model top 50hPa;
no : NCEP 2 way; 45/15/5km; no
HWRF T cold start NODA bogus SAS Ferrier GFS ocean couple & no GSI:

IC&BC from NCEP 0.5deg.
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TYPHOON GUCHOL (2012/06/12/08UTC) BY PS TYPHOON GUCHOL (2012/06/12/06UTC) BY PS
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Boimie e * 4 2
2% b (<800hPa)
* HWRF_T(static)% i * 2way feedback » & b #Ak Boje e 42 27 m e 418 1

ZRF BRI o 2t HSV R BZTRAR R REPfE A PR R
L ATR 0 P s HWRF_Ti¢ * 54s3% %_o

|__Experiment | __ofhe(31)* | ___24fhr | ___48fhr | 72fhr |

52 114 332 378

| HWRF |
HWRF_T 20 153 462 953

21 73 125 170
47 100 174 260
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Homogeneous Track Error
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Experiment

HWRF

HWRF T

MEMO6

MEM18

cold/warm analysis

cold start NODA

cold start NODA

WRF3DVAR
cold start (CV5+0L3)
cold start NODA

HWRF

bogus

no
bogus

CWB
bogus

no
bogus

scheme

SAS

SAS

new KF

KF

Microphysics
scheme

Ferrier

Ferrier

Goddard

WSM5

Boundary
Layer

NCEP
GFS

NCEP
GFS

YSU

YSU

Note

43levels ;model top 50hPa;
2 way; 27/9/3km; moving;
no ocean couple & no GSI;
BC from NCEP T574; d03
w/o Cu

43levels; model top 50hPa;
1 way; 45/15/5km; no ocean
couple & no GSI; IC&BC
from NCEP 0.5deg; t=54s

45levels; model top 30hPa;
lway; 45/15/5km; IC&BC
from NCEP 0.5deg.

28levels; 2 way; 45/15/5km;
d03 with Cu. ; IC&BC from
NCEP 0.5deg.
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Model domain and Cases

Static domain

Moving domain §

17 Cases :

VVVVVVVYVYVVVVYVYVYYVYY

SAOLA(10W)
DAMREY(11W) :
HAIKUI(12W)
KIROGI(13W)
KAI-TAK(14W)
TEMBIN(15W)
BOLAVEN(16W) :
SANBA(17W)
JELAWAT(18W) :
EWINIAR(19W) :
MALIKSI(20W)
GAEMI(21W)
PRAPIROON (22w):
MARIA(23W)
SON-TINH(24W) :
BOPHA(26W)
WUKONG(27W) :

: 072800-080306Z

072818-080300Z

: 080300-080906Z
: 080800-081000Z
: 081300-081800Z
: 081900-083006Z

082006-0828127

: 091100-091800Z

092018-100106Z
092412-0929187

: 100106-100400Z
: 100112-100606Z7

100712-101906Z

:101412-1018127

102318-102906Z

: 112700-120818Z

122500-122800Z
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HWRF T(static domain) = &
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OBS Ferrier_ Ferrier_ WSMS5
HWRF NEW

OBS 24 hours Fecst 24 hours Fcst 24 hours Fcst 24 hours
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HWRF T(static domain) &= &
—Ferrier HWRF

GO:CTL with all terms DELT in M.P.

G1l:terml off DELT= XLV1*(PCOND+PIEVP+PICND+PREVP) :-- term 1
G2:term?2 off & +XLS1*PIDEP -+ term 2
G3:term3 off & +XLF1*%(PIACWI+PIACR-PIMLT) -« term 3

OBS GO G1 G2 G3

OBS 24 hours
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HWRF _T(static domain) & &
- rZ R

WRF —NMM w2




o ek *F & 2012/08/01 00Z
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OBS 72 hours

2012080100-2012080400
Accumulated
Precipitation
Member(s) : 1

—_— a )W
“Noe 5388883828988
CT T TOE T T Y |

@z



NAR

B R BERDA A B

b m e H € ff 2 S dE ¥ i3 A-IWRF (moving) o)
B AZ = W b (<800hPa) v B 4 » I EE
HWRF T(static) 1 way * P ROV PER b PR 5 D4s 0 ik
EBHWRF _TH e h B iZ3paF 2. £ R o

N

HWRF_T(static)¥f*+ 2L ’E’PF’*m" & FEIF 5 IR

local storm3f % > 4= F 7 & Tk g A2 -k

/,#B'ﬁ%'big\'xm_}ii‘aﬂn ER) IR =R =
FI’{

2013 F #-FF. %"T—l’ HWRF£2 HWRF T A& A = T X s,

j=oe v R 20 g 3R R S B B3 R OAR

HWRF(9/3/1km) -

REE - B - BlER www.narlabs.org.tw



NAR[Labs R BREBHA b

Q&A

RES - BFE - BlET www.narlabs.org.tw



B R BERDA A B

NAR

HWRF T(static domain) = &

F

/7
V4
N7

]

—} 3

5m

2m

OBS




NAR! 2bs BREBRURR

BB "E R 2012/07/31 062 -
0BS & HWRF & HWRF_T = /3%

OBS 72 hours Fcst 72 hours

Accumulated
Precipitation

Member(s): 1 -




