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Downscale Experiments of the Hurricane Intensification at Low Latitudes
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Synopsis

The influence of the Coriolis force influence on the intensity of Hurricane PALI
that was generated at 4.4°N on 18Z 7 January 2016 was examined. Ensemble downscale
experiments were conducted using the nonhydrostatic meso-scale numerical model, the
Weather Research and Forecasting Model (WRF), with horizontal resolution of 10 km
from the initial states derived from 11 ensemble members of NOAA’s 2nd-generation
global ensemble reforecast dataset. Sensitivity to the intensity is identified by initial
time from 00Z 1 January to 00Z 10 every 24 hours. All disturbances with different de-
velop to the intensity of Tropical cyclone (17.0 ms™1). By changing initial time, the
score of root mean square error of maximum wind speed has changed and 00Z 3 (about
Sdays before PALI genesis) is including the best score member. In the best member ex-
periment, an analysis was carried out by selecting the stagnation period and the devel-
opment period. Super-gradient wind, which means that tangential wind speed is larger
than gradient wind speed, during the development period is larger than during the stag-

nation period.

F—T— b BEERE, Y-y, WA, R

Keywords: Tropical Cyclone, Hurricane, Intensity, Gradient Wind Balance

1. [FLC®HIZ

BEUL, BEATZ—InEb A IRHRA—IVET

Bex 7R 28I A r — VD BIG B L - THRAET 5.

Gray (1968) TiX, HEMNRAET HEEHOLME
TRED 6 DI T CTIREL TN D.

SeAEL. HETE KIEAS 26°C A5 27°CLL 1

Gtb2. TREMNEMUA & REE

GE3. TRICIKKEHIGERAFET D

SfF4. DERE S T HIFH

Sfb5. R, FREAEmE, LR

Zfh6. EXRERMEEN K Z W

T, BEREOREIZOWVTCOHG L EEIRS
ENTWD. BlxiE, Ooyama (1964, 1969) TIL,
TROFMEPERSINTND.

AT BEE AL T O KA AL E T R L X —
(Convective Available Potential Energy,
CAPE) 78 KR& W

INHLOEROFAEL LOMEREICEELE S
LTH5EHEDS S, KL TIESEME 6 [RRERMENK
W] [ZFH L7z, Anthes (1982), McBride (1995)
T, MEEE CTHERITIHAE LR (BERE F T3
ELRW) | sk~ nTng.

WMO DX & k k5 > 2 5 —4 International Best

— 380 —



Track Archive for Climate Stewardship (IBTrACS;
Knapp et al. 2010) —v03r09 Z VT, 1981 &5
2015 £ £ ToORMER ORI L (TC6; Tropical
Cyclone Genesis) (L& & Ml L7=. ZD—E% Fig. 1
WoR L7z, MRZHARICIE, 2004 B> TCG ARk S
TEY, TOMBEDIEE AL ITIRE 5 ELAER D
S ELE Tho7z. £/, Fig.2iz, a4V
INTA—HNERIIEE 2D X0 IBEREED, £
NZENICEEYE T 5 TC6 &, dLHERICONTH T > b
L7of Bam Lz, AR T Y i iiic 2004 &
TCG SFREk STV DN, eI (dbfk 10 B
—AbfE 12 BF 348 {#, dbik 12 EE-Abf& 14 B 403 f#) T
TCG W W—T7, (RHEE (RE-Akg 2 2 8, Joké
2 FE-JbfE 4 FE 11 R) CTIXEEIRIC I AN D 2 h
Sl BWRZDE, BTHDHR, HEWMEN/NE
W CH, BENRET D REREMNH D Z L
moiz.

L .l M
30°N - id
o] oot o* [0 ] b -
2 ' fas of ol [%h o
g %t
oN &
15°N = o s
5 g Ay |’ .
0
% s
| oo, (KO8
3 U2 o
16°S —fw J > ] A o] b .’
+ T d N b
—|- — +
30°8
| T
f t T

105°E 120°E 135°E 150°E 185°E 180° 165°W
Fig. 1 Locations of Tropical Cyclone Genesis

(TCG) during 1981 and 2015 in
IBTrACS-v03r09.
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Fig. 2 TCG numbers during 1981 and 2015 in the
Northern Hemisphere by IBTrACS-v03r09.
Sin latitude rounded off to the nearest whole

number in Y-axis.
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Fig. 3 Track of PALI by JTWC. A black rectangle indi-

cates the experimental domain.
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Fig. 4 Time series of hurricane intensity by JTWC.
Blue line is central sea level pressure(hPa) and
red line is maximum wind speed(kt)
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Table 1 Initial data and boundary data for experi-
ments.

Atmospheric Data GEFSR2

Ensemble Member 11

Data Assimilation ETR (Wei et al. 2008)

Soil and SST data NCEP FNL analysis
Horizontal
N 10 X 10
resolution
11
Vertical resolution (From 1000hPa to
10hPa)

SST fixed at the initial time.
Boundary data perturbed 6 hourly.
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Table 2 Model configuration.

Model WRF-ARW v3.6.1
Horizontal resolution 10kmx10km
Number of grids 250%250%x40
Time step 30 seconds

00Z 06 January 2016

Initial time to 00Z 10 every 6

hour
Forecast time 8 days
Cumu!us . Kain-Fritch scheme
parameterization
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Flg. 5 Environmental condition around PALI by ERA-interim. (a), (b) and (c) show vertical wind shear
(ms™), (d), (e) and (f) show sea surface temperature (K), (g), (h) and (i) show CAPE (Jkg!). (a), (d)
and (g) are 00Z 03 2016, (b), (¢) and (h) are DJF mean, (c), (f) and (i) are the difference between
00Z 03 and DJF. Black rectangles indicate the model domain and black points show the initial dis-

turbance of PALI in 00Z 03.
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Table 3. Experimental score (ms™!, Root Mean
Square Error) every initial time.

Initial time Best member Mean
00z, 01 3.02 4.1
00Z, 02 3.06 4.44
00Z, 03 2.99 4.33
00Z, 04 6.4 6.97
00Z, 05 7.56 13.2
00Z, 06 8.15 10.25
00z, 07 7.27 11.47
00Z, 08 9.52 13.05
00z, 09 8.18 13.62
00z, 10 14.15 16.22
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Fig. 6 Time series of hurricane intensity, wind
speed(ms™). Red line is best track, black line is en-
semble mean, blue line is best score member and
gray shaded means maximum and minimum mem-

ber.
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Fig. 8 Azimuth mean vertical structure by best
member in downscale experiments. (a) and
(b) show temperature deviation (K), (c) and
(d) show relative vorticity (x10s"). Green
contour shows tangential wind speed (ms!)
and gray contour shows radius of maximum
wind speed. (a) and (c) show time average
from FT48 to FT96, (b) and (d) show from
FT96 to FT 144.
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member in downscale experiments. (a) and
(b) show gradient wind (ms™), (c) and (d)
show deviation between gradient wind and
tangential wind speed (ms™!). Green contour
shows tangential wind speed (ms™!). Vector
shows radial wind speed (ms™). (a) and (c)
show time average from FT48 to FT96, (b)
and (d) show from FT96 to FT 144.
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