-

View metadata, citation and similar papers at core.ac.uk brought to you byt CORE

provided by Aquatic Commons

AT ol F o led Y 0,50 by O5b 5 pole als

:Advanced Hurricane WRF Jaw 3l colaiwl b 9365 (gl oyl ylBgb (g3l sl
89)..» oLo} 9 ‘593| SeS&y céjLw AJL-M)T A AP T ‘spb.‘a & Cow (W

oo e )b 0 < (FgSlo (>

odS

03gaze J31o 10 ailflaz jsb 4 oS > hB g ol (g5l alsl § g0 glite slo o ¢ Bl (5 03500
o)l slo Bk (i (g Sk )0 ) et G WSl (o0 (o5 aliBie sl o)ly b LS 0 85 6
Car AHW Jo 5 (e (sy®) i ol JLa 55 o 25 (V2 V) isS sl o ligh a2 Ll ]
Sledbl g FNL sl ools 51 (6500 9 adgl Lol ail ool Gl 398 8)lge a0 (g5l dcds Comslus anlllas
(2Bl slo oogaze w5l aS by lid s g s S Lo IMD Gl Syl cenly S e (i
S O g0 09 o0 Jold 1y Gyl mlS Sl (6 eS Al g allly (g iy GBS B0 oo 4 A4S (6390
shls lnl s ples Jolgw @ gonm) lo gloj po sk Db (o iy 5o 9 3es (n e SIS s
Al 31 5 3 Skae (shls ol S ol Al iy s 59 05550 ol 4z Tl 357 J58 1B o Sha
S Uy 315 (slo aspione sliin rmed 4 i it iy ) S skar Ll gy 55 (slo odgans
oialidlas ols lis bl g ol a8 5 lai 10 oogasme (pl S0 Al lax job 4y oS 1> LB g ol jekay ol a
@S rres ool (1 ALl s (o G SIS0l (S G oo Sk o e 1B S8
AOb oo 10,95 1 6y 0 es S BB B Is eogae 4y cond ol B (5 e0guame a5 was o LS
bl g oS adllas Sl (5 oogamme (i Sl Dglaie £9,8 b oy a4 gile A Cnlus aalsl o
Slisb (&35 e L8 85 lej) ol ol £ 51 U8 el Bo JIFA 5,5 ooy b (g5l annd o ol ol
g W osgazme (b all (oo leb Dol g s S )0 (e 3o Sl (039 JBuly 9388 Ve e Lo &
>l (e )3 oad JSA5 (Vo) 0) 28 gl o)l gk (g3le a3 w9555 (Jlsb (6l clin £9,5 ()l
Wog (b blo) @l 5 <85 18 GralesT 050

s (0 ool 5365 AHW: gaulS 5515


https://core.ac.uk/display/195381731?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

AT ol F o led Y 0,50

b0 (98 g pole Ao

Jao Comilar  mn gz (V) o, Kan
Sl (Sopd b o,ly 7 b Lkl 4 WRF(ARW)
OBsb ;3 welsesS oo g sl ojliw (550 Y
2ol @b a8 wols plxil gl asdllas 555 (5l o,l>
)Oﬂmwwé\sd.bbsnuhmujl}dw
Sfles Glpl (Syd coz dlow 4 Gan, b
S35 e Sln O S G Ll 3 1) (olie
GBS 50 50 Cawl 00y Cns los 3,0 Jlods )
5 Olob Duld gl Jlade S i 53 e 5550
Ll 009y shrs o Sles lils ol Slo #y ol
;0 AHW Jow 51 5L oudgl sl (YY) lgS
Sk sl A ly peldl Jlad adbise
5 o5 08,5 ealiul (JEu mls XeoV) T
SUTEL Jod 5l o gl S0 @0 ol Godios s
OBk (red pgas ;3 (Vo)) Sl 5 (V-0 A)
L oS conl osds gnw Gufiod ol 50 20005 e
& Jde Cawlus Guixi L g AHW Juw 5l sola]
3 LSSl s egame Cupsdse
S odgame 40 S, g ol sle alenl ol
2 o @ b lo and g9y loj 5 255
5 Wl 555t g il b sl oty
FB o G S s S ) L sl
ol 5o eal LS s e ol gl 5l slezel
Combus adllas 00,5 Jol> o] e g ddlais
SLesS Bedod 3l (ol (5 edgazme Conse 4 e
3B S8 a4 o Cowlus asdlas (Y4)))
G Joao oz asllle 5 (Vo)1) Gugo Gabod
5 (V1) LlogS Gaidd 5l 5l 4 9,5 0o

A daldl o el oals wid S (Ye))) asls

Olsb (sl y W Sty (G, e b ossle

)b L)‘ @Lu 9 J.nb)f rnl:u‘ (u).c (51-.’.)‘3 ‘Y’\‘) o8

] 00l 51 aelo]

(7 (.;‘9) 9 é‘g.o Y
y,f ol.ég.b :@Lﬁ:ﬁ' Sy90 \-Y

6- Sidr

Aoddio .
5 ol LS gl oyl sl sk LY sgu>
Jold) sia gldl Jlod o3g0ome ;5 Olez jli e
LY 3ga g aaas o0 g, (J& gls 5 <pe 5Ly
e sl dihais o Lis ol o> sl s
litlsn Sl losl 515 Wb (o S5
oA
Sk g s L sleol) coale 4 axg L
ol IR sl oo sl o)l sla (b (S
sloul 05 3485 Cov (gl oogae O oy g L
sla (Lol Sud g e (Fo i gy 0l S
Olus Juals jo sege i Wlg oo 6l o)l>
Jow 5l Gaisw pl 0 a8 Wyl JL oy S
u‘)lio.b 9 u‘*—’?—“’ Ja.us.: o MyAHW\
wwr L WRF @S,z Joao a5 (Y-:A)
S8 5 Joe S plsie 4 sl 0 ARW' (65
Lz . . s .
$55 &l o)l (s Dal 5 e i S Sl
A0 )5 oolarwl (wye b0 Y e V)
slhosliinl b gis8 lsk ol g je (o i
B 9)90 ;31 Glo Jlo )0 (S i s Joe
aloz cpl 5l aS 0g aid,5 18 laceuils 5l golass
a5 (Voo A) SLULL 5 (Slage adllae 4 lss (oo
5 MM5® Juo 9o oSlee oo sl anslic
J5is sla sk (5l 4 51, WRF(ARW)
)5 o)l il oo b Legildl Jlad o eud
5 WRF(ARW) Jaw oS olo olis )65 3 aslllas
DA § pps G O )0 MMS Jow b ans e
et 3l 295 L) (e Gl 9355 Olisb (ogas
adls gloe (B8 Jlod Jolow 4 (oo, alaxd &
OlRl Srow ay (s pne (o i 58 (g e
o Ly S eimed aBl oo cinns 5,5kas (gl

1- Advanced Hurricane WRF

2- Weather Research and Forecasting
3- Advanced Research WRF

4- Gonu

5- Fifth-generation Pennsylvania State University—National
Center for Atmospheric Research Mesoscale Model
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6- Grind Points
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1-Indian Meteorological Department
2-National Centers for Environmental Prediction
3-National Center for Atmospheric Research
4-Hurricane WRF
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Model

AHW

Time integration scheme
Spatial differencing scheme
Micro physics

Long wave Radiation scheme
Short wave Radiation scheme

Surface layer parameterization

Planetary boundary layer physics

Cumulus scheme
Boundary conditions
Isftcflx (Surface drag)

Ocean mixed layer
Lapse rate
Vertical resolution
P top _requested

3rd order Runga-Kutta scheme
6th order center differencing

WSM 6 (Hong,2004)
RRTM (Mlawer,1997)

Dudhia (Dudhia,1989)

Thermal diffusion scheme
YSU (Noh,2003 )
Kain-Fritsch
NCEP FNL (Global analysis)
\ (Donelan,2004)
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Simulation of Cyclone Gonu using the Advanced Hurricane WRF: Sensitivity to Domain
Coverage, Nesting, Resolution and Starting Time

Abstract

Domain design, different starting times and applying internal fixed and moving domains
within the coarser simulation domain similar to different physical options can play important
roles in the results of numerical models in order prediction of tropical cyclones. In this study,
Gonu Tropical Cyclone (2007) that it was formed in the northern Indian Ocean (Arabian Sea)
and Advanced Hurricane WRF Model (AHW) have been selected to demonstrate this
sensitivity. Initial and boundary conditions, and the best track data in order to comparison was
received from NCEP Final Analyses (FNL) data and the IMD (Indian Meteorological
Department), respectively. The simulation results in domain design sensitivity showed, the
domain that was extended more to the east and was included a lower coverage of the Persian
Gulf had more accuracy in predicting of track and the best performance and also had an
acceptable performance in predicting of hurricane intensity at the time to reach the coast of
Oman and Iran. Although this domain in predicting the intensity peak of cyclone is better than
other domain designs, but has weaker track than the available reality (IMD). Then, internal
fixed and moving domains to separate within this domain is considered and the results
showed that despite some improvement in simulated intensity error, there was a reduction of
simulated cyclone track. Generally, the results showed that internal fixed domain rather than
internal moving domain has the better performance in selected cases. Thereafter, different
starting times were tested and the results showed that the simulation starting time, 48 to 60
hours before maximum intensity of storm or in other words, when the central pressure of
system shows about 1000 hPa has the better performance in simulation of cyclone track and
intensity. Finally, the best configuration is tested for Phet tropical cyclone (2010) that was
formed in the same area. The results of this testing were satisfactory.

Keywords: AHW, Gonu, Cyclone, Intensity, Track



