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Fig.1 Model domains used in simulation experiments
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Tab.1 Parameterization scheme settings for the simulation experiment

AR [DC/BIWIES IR TP S T2y 5
YSU Lin YSU scheme MO
MYNN Lin MYNN 2.5 level TKE MYNN
MY]J Lin Mellor-Yamada-Janjic (Eta) TKE MO-MY]J
Acm2 Lin ACM2 (Pleim) scheme MO
Boulac Lin Bougeault and Lacarrére (BouLac) TKE MO
SH Lin Shin-Hong 'scale-aware' PBL scheme MO
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Fig.2 Typhoon tracks simulated by different boundary layer
parameterization schemes and the observed typhoon track
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Tab.2 The mean and standard deviation of typhoon track error simulated by different boundary layer parameterization

schemes (unit: km)

24 MY MYNN YSU Acm?2 BoulLac SH
TER a5l 51.1 75.2 55.6 61.3 48.6 43.2
I ZEhrifE 2z 23.0 31.1 15.6 23.2 19.7 19.1
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Fig.3 The time series of the 10 m maximum wind speed simulated by different boundary layer parameterization schemes and

the observed 10 m maximum wind speed
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Tab.3 The mean deviation and correlation coefficient of the maximum 10 m wind speed simulated by different boundary

layer parameterization schemes

MR MYJ MYNN YSU Acm? BouLac SH
P 22~F- 24 {E/ (m/s) 4.1 3.9 2.9 10.3 7.4 48
R 0.82 0.90 0.89 0.36 0.59 0.84

K4 ARRZESEATT S G KO i
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Fig.4 The time series of the minimum sea level pressure in typhoon center simulated by different boundary layer

parameterization schemes and the observed sea level pressure in typhoon center

R4 TRBRBESHAFTREMERNFOLRRBTESERE FHEMEXRY

Tab.4 The mean deviation and correlation coefficient of the minimum sea level pressure in typhoon center simulated by

different boundary layer parameterization schemes

B4R MYJ MYNN YSuU Acm?2 BouLac SH
i 25 - Y){ /hPa 10.0 6.5 7.0 20.0 21.0 8.9
R 0.91 0.86 0.96 0.46 0.62 0.87
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Fig.5 Spatial distribution of 10 m wind field simulated by different boundary layer parameterization schemes at 06:00 on the
25th (unit: m/s)
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K6 25 H 041 34 53T WL AL = [l 55 25 H 06 I AN [R]0 F2 S8k 7 S48 OLR (B47 : Wim?)
Fig.6 Visible satellite image at 04:34 on the 25th and the OLR simulated by different boundary layer parameterization schemes at
06:00 on the 25th (unit: W/m?)
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K7 25 H 06 A [l 2 SH Uk 7 S S g A2 (P : dBz)
Fig.7 Reflectivity simulated by different boundary layer parameterization schemes at 06:00 on the 25th (unit: dBz)
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Fig.8 Spatial distribution of surface sensible heat flux simulated by different boundary layer parameterization schemes at 06:00
on the 25th (unit: W/m?)
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Fig.9 Spatial distribution of surface latent heat flux simulated by different boundary layer parameterization schemes at 06:00 on
the 25th (unit: W/m?)
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Fig.10 The azimuth average diagram of vertical wind speed simulated by different boundary layer parameterization schemes at
06:00 on the 25th (unit: m/s)
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Fig.11 The azimuth average diagram of tangential wind simulated by different boundary layer parameterization schemes at
06:00 on the 25th (unit: m/s)
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Fig.12 The azimuth average diagram of radial wind simulated by different boundary layer parameterization schemes at 06:00
on the 25th (unit: m/s)
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Fig.13 The azimuth average diagram of temperature deviation simulated by different boundary layer parameterization schemes
at 06:00 on the 25th (unit:°C)

IR (RHBAE 920 hPa LA R ), SH ik Z (FEATE 925~
930 hPazZ[f]),MYJ.YSU Fll Acm2 J5 % K £ 1E 930~
935 hPaZ [1],Boulac J7 5 i (B4 7 940~947 hPa
Z ), X 5K 4857 —5.

P 14 H i) RS TR HE Ry 67, AT Ak 55 & XUIR 2
2. S5 E R, MYJ.MYNN,YSU,Acm2.BouLac
F1SH 7 22 X 1 19 & RKUIE 21 72 43 53 29 4 47.2 km
37.8 km.42.0 km.47.2 km .56.7 km #138.8 km, ¥ 7
60 km LA, i 5 1] 21 SECI I 5 i R R 1 U R
BRI — 3, BeAh, M H LT 28°~31°N
PO AC T VE UL £ i , 1006 10 5 KU AR S
FKRGHE A2 10 26 £ 285 Zhou Z5R95 3 %6 104~ KUY
WFFE, WA BN 56 R A SO FH X 25 S5
Zhou ZEBIR 28 28, 4 A T 25 H 06 B 6 Al 2
SR T BB e R KGR, I 545 S R
IRt b . 45 320, Zhou ZE09 i 28 S35 45 R
SRS R, A OC R EUR O 0.93 (&% ) .
IR I, AR SCE 45 Zhou S0 28 ST T35 85 R ML
o

AR S P 3 R KU A A2 R AL 5 XUIR B89 RS, %

SN G KRR IR DY RO TR (T HGE ) (8
2 (R KRR AR) 5 10 m &R KB T .
15 &R T ANl B2 S 50k Jr 2R 10 m gk
IR | 5 Kt 3 Vs A e AR i R IR e 42 1) 1)
G, BARTE , WA 5 10 m R R R S E A O
K F, HAH ¢ R BOR11E 0.60~0.91 22 Ja] 5 5 K XU
A2 5 10 mfi R RGE 2 A D E R A E RER2
1£-0.89~-0.95 Z [] ; W5 # f 55 e R A2 2
AL R, M52 R EUR37E-0.56~-0.74 Z |f]
RACRE i K AR5 10 mfi KRG R
FMA KR, ML RBR2Z H-0.9, HAH T
BoE, EARZ NG m . M2 T MR HRL
5 R LERHE /N AR5 . X T MYI 2R,
R1B& KT R2 (4 XHE, 76— #2 b 3R W1 #hod
X 10 m 5 KR 9 52 B R XA g = K MY
J5 AL T PG B K, BB KU A2 37 fili T
THISZ AR/ o SR, ZEHAh 7 28 b RLI/NVF R2 1Y
Y X, 22 30 7 R 28 (e KRR 42 ) X 65 XU At
IR EE I IR 2 I, MY NIN AT SH 5 2 A4
1) 10 m 5 KRG 57, 2 B R B AT T e R Rk 2 72



78 WO W 423

K14 25 H 06 A [A] 10 U= S H Al T GBI £ WKUrb DR 18U (437 - hPa)
Fig.14 Sea level pressure in typhoon center area simulated by different boundary layer parameterization schemes at 06:00 on the
25th (unit: hPa)
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Fig.15 The time series of the maximum wind speed at 10 m, maximum surface latent heat flux, and maximum wind speed radius
simulated by different boundary layer parameterization schemes
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and intensity simulation of Typhoon ""DokSuri'* (202305)
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Abstract: In this paper, based on the mesoscale numerical forecast model WRFV3.9 with the NECP FNL
reanalysis data at a resolution of 0.25° X 0.25° as initial field and boundary condition, the No.5 super Typhoon
"Doksuri" in 2023 is simulated with six boundary layer parameterization schemes (MYJ, MYNN, YSU, Acm2,
BoulLac and SH) to investigate the impacts of different schemes on the simulation of the typhoon track and
intensity. The results show that boundary layer schemes have a little effect on the typhoon track but a
significantly impact on the typhoon intensity. In general, the typhoon track simulated with the SH scheme and the
typhoon intensity simulated with the YSU scheme are most consistent with the best track. From the perspective of
typhoon intensity, the MYNN scheme simulates the strongest tangential wind, the strongest warm core structure,
and the smallest typhoon eye size. The MYNN scheme produces the strongest typhoon intensity, followed by the
SH scheme, and then other schemes. As a combined result of thermal and dynamic factors, the latent heat flux
plays an important role in evaluating the typhoon intensity in terms of thermal factors, and the typhoon eye size
has a significant impact on typhoon intensity evaluation in terms of dynamic factors.

Key words: boundary layer parameterization schemes; numerical simulation; typhoon track and intensity; latent
heat flux; typhoon eye size



