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Abstract: The tropical cyclogenesis features over the Northwestern Pacific simulated by Regional Climate
Model Version 3.1 (RegCM3) with 15 km, 30 km, 45 km and 60 km resolutions are compared. It is found
that the capability of RegCM3 on tropical cyclogenesis simulation over the Northwestern Pacific is influ-
enced by resolution. The increase of resolution cannot always lead to the improvement of the simulation re-
sult. RegCM3 with 30 km resolution has the best capability of simulation on tropical cyclone (TC) genesis
number and its variation. The capability of simulation by RegCM3 with 45 km resolution on TC genesis
number and its variation is a little worse than RegCM3 with 30 km resolution. RegCM3 with 60 km resolu-
tion has the best capability of simulation on TC genesis position. RegCM3 with 15 km resolution has the

worst capability of simulation on TC genesis number, TC genesis position and the variation of TC genesis
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number. The processes of TC genesis simulated by RegCM3 with different resolutions are compared. The

results are as follows: The vortices cannot merger because of the small scale of them and the far distance

between them. It may result in the decrease of TC genesis number in the simulation of RegCM3 with 15

km resolution. Much dry air involves in wet air before TC genesis and then reduces the water vapor and

condensation latent heat release in the mid and lower troposphere. It may also result in the reduction of TC

genesis number in the simulation of RegCM3 with 15 km resolution.
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Fig. 1 The distributions of TC genesis number from 2000 to 2009, observed (a) and simulated
by R15 (b), R30 (¢), R45 (d) and R60 (e)

Ko MFEAWATRUE X 3 R 5 1A 56 R B
WY 0.1 PO R R 3 5 AR R 25 AN -
IME 2% S A m Tk 0. 05 Y M ¢ K56, 130 1]
X3 AN B0 AL A AR A B AR Ak B A — B, T R15
AU I A5 BSCATE Bn A8 k 5 A 3 4N 350 A 45 SR ) R
F(E 2. B 75 R30 MR ¥GEE T 0.1 &8
2L KPR K, 5 R45 A R60 FH G R B WA
KRS (R 4) . O AR DR 25 WY KL SF M
ZE S AE T 0,05 MR E M KSR BERH R15 53
fb 3 AR AL S PR AL BE .
A A~ 320 50 455 48 5 0 00 1 A 54 R AR Ak TT DL L A
SR 1 A A A0 4502050 U0 T 8 A Al 2>, — 3 1) AH
K RBOEAEE 0.1 1 8 MK B A O MR 4R
7%, M R60 3| R30, B & 43 HF 5 19 48 &, 2 R 4
500 1 35 AR R 2 A T /0N b B A 5 08 U Y
D22 T /N o A A EL B SOE A= AT B AE B AR
fLIRE A BT 82 & . T R15 5 00 0 (4 249 7 AR 5% 2%
B A 3 A0 B A R, BB R15 5 0030 17 22 J31)
B A 3 AR TR A5 A L e A A PR AR A 1
B 2% . WL S LI - 4 (8 25 S 1 B M 0 AR G
KW, HNESEREN. SRR S
FETE.

WL LL BT A 1 RegCM3 A=A U 74 Ik K
S I A A O B4 B A Ak 1 B ) 32 A ) B
RPIEEI AR AE 30~60 km 43 38 % T 19345
FEA 3, HN 60~30 km, Bl 5 43 9 56 10 $2& &5, 45
OB AT B0 B A8 AL 14 . ) 3% 7 38 58 L 5 00000 3%
Heil . (AREECTE 15 km 43 BT O BLHLAE ) B B
S L 5 7 LA A BE R PR 22 S

K345 1T 20002009 4F 4 Ak 56 B 40 A1 00
DB 1O AR F ST 3 #8400 2B A 85 i A8 4k . 3% 5

35
——RI15- - = -R30 — & =R45- == -R60 ——H ]

l2001, I2003‘ ‘2005 . ‘2007I .2009
B
B2 BEAADII Y 2000—2009 4§
P b RSP 3 B AU A R A B A2 AL
Fig. 2 Simulated (by different resolutions
as shown R15, R30, R45 and R60) and
observed ( % line) interannual variations

of TC genesis number from 2000 to 2009



el

B BB TR B A R A T AL VA SR AR BRI R BB 10

F4 BEHSHME K 4 4K 5 8 5 AE R
TUMBEXRH BFRIREM WBER

Table 4 The correlation coefficients, the RMS errors

and ¢ test between simulated and observed

interannual variation of TC genesis number

LIPS iR ¢ K
R15 5% 0.2217 13.6931 10. 8958
R30 5 3m 0.2502 8. 2704 7.3776
R45 5 0m 0.2395 8.3726 7.4611
R60 15 04 ) 0.2741 9.3915 8.5812
R15 5 R30 0.7842 5. 8052 4.3227
R15 5 R45 0.5036 6.0498 4.2397
R15 5 R60 0.3148 5. 3385 3.3983
R30 5 R45 0. 6364 2.0248 0.0894
R45 5 R60 0.8117 1. 8166 0. 9909
R30 5 R60 0.5697 2. 4900 1. 0825
KotrE  0.5494(a=0. 1) 2.101(a=0.05)
6 pe
5t ——R15
- - =R30
4L —o- R4S
= —x R60
Z 3 = S0
@)
H
2 L
1 =
0

A b

10 12

Table 5§

&3 ALY FOULI B PG b RSP
A AU A B B B AR 4k
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The correlation coefficients, the RMS

errors and ¢ test between simulated and

observed monthly variation of TC genesis number
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Fig. 4 The 850 hPa relative vorticity (shaded) and 10 m wind (arrow) during 06:00Z 18 to 00:00Z 19, October 2001
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(vorticity unit: 10° , wind speed unit: m s ')

(a)R15; (b)R30; (c)R45; (d)R60; subscripts 1 at 06:00Z 18, 2 at 18:00Z 18, 3 at 00:00Z 19, October 2001
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Table 7 Moisture features during the TC genesis

R15 R30 R45 R60

WItR BAR AR i /g gt 0.0036 0.0051 0.0054 0.0056
¥R IR/ T 0.007 g = g !
A5 [ /kem?
WG BKRE R /g gt 0.0069 0.0076 0.0079 0.008
19 H 00 P KK & /g g7 0.0067 0.0078 0.0082 0.0084

8000 4800 1600 1000

5 4hig e

HARTE RegCM3 5 TE AN 6] 73 B 4T % 7 b
R VE A AOBE A R B AL BBy A SR A
RegCM3 #i3X , 75 15.30.,45 H1 60 km 4 F /K ¥ 43 ¥t
R PG A R S AR Y AR BURRAE EAT T 10



el

w7 XERRARE UTE S 1] 23 B 4T 0 783U RSP i i AUE AR AR AR AIE B9 HE BRI 5 145

RS . AR RegCM3 A5 U U 75 L
RV P R U A 1R RE 7 32 K00 BE R ISR
O3 PR A TR PR R I AN — 2 AR S B UL R
AP . TEAS ST U 45 A Bk R p L BT
30 ke G BT X PG A0 AP R U A AR
BRI 1] 728 A ) B ADLRE ) 5 E 45 km 2 BER T
RZ A 60 km 73 B3R T X PG AL K 5 807 Ul 2R
T K s 8] 73 A1 A A FELRE g i i+ L X el e 2R
JCHI R A R i 18] 2 A (4 14U RE 7 AN Ui AE 30 A 45
km ) B o BEAE 15 km 3 B 3R X P4 4L KT
PRI e A B £33 AL AL RE ) S T A5 55

Bt X LR S5 AR SO i R SUHE A [F] 23 B R
N RLLRE 7 AN [ A AT RE B DR BEAT TR EE A . 4
BN BT U AR BT L B S AE 30,45 H1 60 km
Or BN B T XU G O AR AR S i A L
B T = 5 O U= R Z AR B AT X
Ui R A R BT SRR B A s T AR 15 km ) B
ARG B ROBE B B T RBE /N A L 2 8] B
B AT AR TR I I R U AR ST A
TER T2 U A A0 IR E PR JZ AR &
AN S RS TR PRORE AN AL DT i 36T 3R TR % 2 4
] AN M) T B Y A B

it B AR I AR SCRY B 98 FE A AE TR TP AL
R PR O 2 BT S X RegCM3 A5 X 73 B
R R A S Ao DR 0 g A A A0 5 00 0 = 52 114
28 5 P R g . 53 Oh A SOXE BT AR
[7i) 73 R AU R R A 3 1) RE T3 A ] F) S AT
At SRR e g — A i YA {51 B AT R BT BEIRA
it s s AR AN [ G T AR LR T A (] 19 Ji
PR 3 i 00 e B 22 1 A 1 0 AT B O e A 0 A
IR A SR AE — P 2 L BC BT 50 74 LK F
PRI U0 A B S X RegCM3 488 50 73 B 2 14
BRI Ay, 224 1A RegCM3 A5 200t 1 Jb K F
T R SO A B L PELRE g AT i A iy T 2
Z 2 AL I B AT IR AR BT

S % ik

PRARSE AR, 25 R, 55 2012, SRR S B A 0 20 9 3 b IX <16 B

IR B R i A B . AR L 38(4) :385-391.

T 1. 2004, T [ RSB 45 R 56 K4 .30(12) : 11-17.

AR R R, 2006, BB BT RUAS [6] 43 B % R K 3 4R F e K
B i 1 . R, 3(2) £ 185-192.

FLEFF SR Y 5. 2010, SR R BUR RS U7 k. JEat . <4
AL, 25,495,

XIWEAR T AL BRI L 45, 2005, RegCM3 5 2 %) i [ 7< 8 B 2 [
KBRS T TR G2 B 2 41, 28(3) - 351-359.

JH WG B  FRABR L S 2009, RegCM3 0 % 77 80 e Jt B 2 A0l
AR K BB 5 S04 . 28(4)  738-T4 4.

TEHLL IRHRAE L 1 9. 45 2011 BCC_LAGCM2. 0. 1 538 2 45 % 11 4y
T R K B BEPLAE ). K%, 37(11) 1 1336-1342.

AL BN R AEL AL 2010, AR LM XA R ML R 1Y 5 43 BE R AL
(AR RG24, 21(5) :580-589.

VPR L X — 15, 2008, DX IR B X0 A [ B 2 57 289 <03 IR K Y
PEAG B, R4 .34(11) :31-39.

BRIE. 2007, BAC G2 W5 T B A G 2 O . st A5
fi k. 30-32.

H AR 2010, T [ A0 0 f W 0 TR0l 55 L RUBR L, 36(7) : 21-25.

GRACIE R R R SR L AR 2005, RegCM3 DX I A et 500 o [
B BB A A BE ST S, 1(3) 1 119-121.

GRAUE R AR RS L AR 2005, RegCM3 A58 380X 55 581 5 i L X<
T BTIL. & JRA4 . 24(5) . 714-720.

Christensen ] H, Hewitson B, Busuioc A, et al. 2007. Regional Cli-
mate Projections. Climate Change 2007: The Physical Science
Basis. Contribution of Working Group I to the Fourth Assess-
ment Report of the Intergovernmental Panel on Climate
Change. Cambridge and New York: Cambridge University
Press.847-940.

Pal J S,Giorgi F,Bi X Q,et al. Regional climate modeling for the de-
veloping world: The ICTP RegCM3 and RegCNET. Bull Amer.
Meteor. Soc. »88(9):1395-1409.

Pal J S,F Giorgi.X. Bi. 2004. Consistency of recent European sum-
mer precipitation trends and extremes with future regional cli-
mate projections. Geophys. Res. Lett,31.

Walsh K J E, Nguyen K-C, McGregor J L. 2004. Fine-resolution re-
gional climate model simulations of the impact of climate change
on tropical cyclones near Australia. Climate Dyn,22:47-56.

Walsh K J E, Fiorino M. 2007. Objective determined resolution-depe-
nent threshold criteria for the detection of tropical cyclones in

climate models and reanalyses. J Climate,20:2307-2314.



