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Abstract: Based on the operational TRAMS (Tropical Region Assimilation Model for the South China Sea)
2.0 version model, a series of technical updates were conducted, including model resolution, dynamical
frame, and physical process, thus TRAMS 3. 0 version model has been formed. Verifications of the ty-
phoons in 2017 showed that track errors and intensity errors were reduced significantly, the 72 h mean
track error was decreased by 7% (about 13. 6 km), and the intensity was decreased by 10. 5% (about 1. 2
hPa). The meteorological elements were also improved by the newly TRAMS 3. 0 model. Increasement of
model resolution and revised cumulus scheme provided major contribution to forecast improvement in
TRAMS 3. 0 version.
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Fig.1 The domain of TRAMS model

(Colored area means height of terrain)
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Fig. 2 The 24 h forecast of specific humidity at 600 hPa for Typhoon Hato under different horizontal
resolutions of 18 km (a) and 9 km (b)

(Black rectangle represents spiral cloud band of typhoon center on the right. Initiated at 0000 UTC 20 August 2017)
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Fig. 3 Time-pressure cross sections of averaged RMSE for geopotential height in September 2018

(a)original 3-dimension reference atmosphere,

(b) difference between original and revised scheme (revised scheme minus original scheme)
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Fig. 4 Single step prediction of revised SAS convection scheme initialized at 1200 UTC 21 August 2017

(a) cumulus fractional area, (b) profile of area averaged temperature tendency
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Fig. 5 The 12 h simulated sea surface latent heat flux of Typhoon Hato initiated from 0000 UTC 20 August 2017

(a) original scheme, (b) revised scheme
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Fig. 6 Average track error (a) and intensity error (b) for typhoon forecasts in 2017
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Fig. 9 Multi-time track (a, b) and intensity (¢, d) forecasts comparisons of
Typhoon Lan (1724) by TRAMS 2.0 (a, ¢) and TRAMS 3.0 (b, d)

(“obs” means the real observation, and the initial time for every forecast was denoted by different colors)
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R B /K 500 TRAMS 2.0 —0.11 0.02 0.62 0. 88
TRAMS 3.0 0.09 0.01 0. 54 0.76
R TRAMS 2.0 0.21 0.13 1.53 1.75
800 TRAMS 3.0 0.18 —0.11 1.70 .81
_ TRAMS 2.0 2.51 5.47 8.02 14.03
250 TRAMS 3.0 2.31 5.16 6.98 12.17
% /m 500 TRAMS 2.0 1. 96 2.95 5.82 9.47
TRAMS 3.0 1.75 2.64 1. 91 8.24
_ TRAMS 2.0 2.15 3.59 11.98 14. 02
820 TRAMS 3.0 2.14 3. 18 11.94 13.21
* LT RIRAG W RO TR RN GO FRIREE R .

* red:improvement, black:no significant difference. green:negative effect.
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Table 2 Fifteen typhoons influencing the South China Sea during 2017 —2018

EAEEN ETRE AL R ] /UTC [y ERLEE 9T AR/ UTC I
Vs 1707 2017 4£ 7 [ 22 H 00 A 5 e 1804 2018 4£ 6 J1 2 H 12 [} 5
e 1710 2017 4E 7 29 H 00 B 5] 1 M 1808 2018 4F 7 7 8 H 12 [} A
KA 1713 2017 4 8 A 20 H 00 i} R 1Ly A 1809 2018 4E 7 A 16 H 12 i} 55
(RS 1714 2017 45 8 A 24 H 12 i} i g - 1816 2018 4E 8 4 9 H 00 mf i
4 g 1716 2017 4£ 9 4 1 H 00 B EE) W 1822 2018 4 9 A 13 H 12 i P
il 1717 2017 4 9 H 4 H 12 1} BH HER 1823 2018 4E 9 4 10 H 00 Hf 3
PNl 1720 2017 4 9 A 14 H 00 i} [ i 1826 2018 4F 10 A 31 H 00 i A
5 1722 2017 4510 A 11 H 12 #t b
&3 HKBRAX
Table 3 Experimental scheme 5 z:F'I: i/lf\; _'Z:,‘ it‘l‘i/a
Test-ctl J1 TRAMS 2. 0 #1035 1745 4813 56
Test-9 km 1 Testctl {9 FEA 144 K PHs BE 8K 9 km P55 AT TRAMS 2. 0 #85 f JE fily | A
Test-3Drel £ Test-9 km H3ERE F 58 =45 % K & o HER Bl AR SR W B AR = A T T EAT TR
Test-SAS  {E Test-3Drefl i3 fil [ &k SAS X i S 5ufk or &

Test-SFCLAY 16 Test-SAS [y 3Ll A& WG b2 5

R NEREEIRIRZEFKFE . 48 h B2 b &
Bk AT =485 % KA et (Test-3Dref , J8 2 15
JEZ) K 16 km) . 72 h FiR IR 2Z WD F R E
S HEER (Test-9 km) F1 B B XF i 2 80k 5 % (Test-
SAS) TR » 9/ W B2 43 5 290 24 km F 23 km, T
W Hb 2 T % (Test-SFCLAY) 5 55 (14 1% 25 M 3 29 Ky
10 km, Test-SAS % T 48 h & X\ 5& & 7 4% 19 o
W (R AR E R 2Z B A2 2.3 hPa), Hk &
Test-9 km(I 298/ 1.1 hPa), X F 72 h # B #i
15 25 45 UL 2B AR Wk 1) TR R A B (R 4
AT B3 I A H 158 2 1) B0 e B R AE 0.5 hPa 245

K. TRAMS 3.0 B 7r BER 1 48 &
FUR I 2 Bk 1 e X 1 4 1 1 1 15 XU TR RRCER BT
Bk K .

300 4
(a) NN Test-ctl
[ Test-9 km
250+ I Test-3Dref
[ Test-SAS
I Test-SFCLAY
= 2004
)
i‘\H
P 150
oGl
5 100+
504
0 -
0 24 48 72

ot ],/
AT 5 5 1 15 AT i X34 Ca) i A 2 22 0 (b) 3Rt J3E 4R 22 45 21

Fig. 10 Average track error (a) and intensity error (b)

Kl 10

FIB AR T BT, T B T TR A TRAMS 3. 0 #58,
PEAGZ5 R R W] TRAMS 3. 0 B X &5 KUK A2 F 5 B2
B TR 2 AT 3 i3 [) IR R) S A R R R B TR
WEWA RGN WD . £ TRAMS 3.0 #X1 %
T A B v AR 20 B SRR R 2 e O R B
SO T B KU R 1 S sk e K. M 2019 4R
7 H JF 4, TRAMS 3. 0 #5515 28 % 40 5 ok 1Y
TRAMS 2. 0 X8 Ak 45 W H Az A8 20 A
R AENL 53517 .

S E B . TRAMS 3.0 #22%F & KU FE 4
A W G AR AR A DR B R 2
BRI E (S HE b, XAl fig & H R TRAMS
3.0 B 7 B JE T 3R B K € b CRP T s
FEAN T 1~10 km BB 783X Bl RUEE T A faf 1E B
Hi (5 X AL 2 80tk B AT SR A7 AEAR KA 41 (Ara-
kawa and Wu,2013;#X 2 FH A48 E 58 ,2020)

(b) M Test-ctl

187" B Test-9 km
164 I Test-3Dref
[ Test-SAS

I Test-SFCLAY

R 1R /hPa

24 48 72
TARfE /h

for 15 typhoon cases of different experiment schemes at the South China Sea
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AR S 3 B 2 B b R A RO SR 0 ik
Xt 5 IR PN 5 6 Ao R ) T T T BB AR A AR —
M o R T80 3 R R A i S 8k S LR I &
IR B TR AN 00 2 M AR T — 2B A SR AR T
R FRATHE A K TRAMS B2 1 7K 7 43 9 % i —
APt mE#] 3 km A7,
HHT TRAMS 3. 0 B0 T 4 5 & XU 5 B il
AP ERAFAE B 5 1) i 559 B0 42« X U B i A AT 9k A
AR K 3 — 2 ek 2 ) . AR 22 W 5% 26 WA X T 40
PEZ (Zhang et al, 2015), & K] 11k BB 28 4 4%,
2016 VFBRARZE . 2019) DL K i34 4 3 72 (R 48 45
2017) X% F Br k45 KUBH: B T4 EL AT 45 1 B e R
Xy KRR AT — T R R A, X
3 AR T A R ) T 80 SR 2 A 0 50 T A
2P RE Y T EE 45 A G R I MR B 2018 T B i fn
BEHE 20200, 7E LU JE TRAMS # 50 BR A< T 9% 5 &
Hh 3 5T PP A T N DA SE
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