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72

MHEEdy 4345

114° 116° 118° 120°

I

18:00 UTC

06:00 UTC

12:00, W€

122° 124° 126° 128°

130°E

00:00 UTC

5l 2 WRE B8 X 35075 ]
Fig.2 WRF simulation area
2006 4F 8 J1 10 H 00:00 UTC % 18:00 UTC 5 A 5% & WL fi (2 8 A58 A0 sk M1 38 30K vl o o 8 % JFG 8 S 448 o) XK RE 5 1 2 42
The best track positions for Typhoon Saomai from China Meteorological Administration from 00:00 to 18:00 UTC on August 10, 2006. Also indicated the

Wenzhou radar location and maximum range coverage circles

7L HAE A B, g A MR A L B
PEGORHEBERE 6 h — YR I% 1o 1°06 S80I, ok [ 23k
BHFE AL & 58 (GDAS). 73 4h—Fh B4 o IMA 19 % 0L
FEOMHTAR SRR, BA T 1979 4EJF — HE B4, 2 H
AR G)T X A5 X, RSM-RANAL fi $2 43t i) — 7k
-3 B R 20 km A XS8R R 4 HER TR BT S RL . 1%
TERLA grib2 #% 2, AL T TR H IR AR R O RERE,
H 78 35 X 4k (10°~ 60°N, 110°~ 160°E) Tl )2 < JE N
10 hPa, £ K2 00:00, 06:00. 12:00 F1 18:00 UTC
4 ARG . BT T AL R IR, — 412 GFS iX
B BEHLSE [ 4 5K W 2 48 0 B4 AT S RME b 5t
Y1, % GERE A5 18] 43 HE R N 28 km, $24H 4] 4R A 2 A
A, AT R IR TORNAN L 4102 IMA {56 EICH
ARRG)T IR W3 BORHE B 503, X5
] 73 9% % 2 20 km, $& 4L 46 FOON 1 5556 48, AT
RGERHFEIAL o A R0 3 TR IR T A 5 36 B SR AR

T O A6 B SO i s R B2 (8 H 10 H 00:00 UTC—
18:00 UTC)AE R LA Bt . IR I AR 4N 1] 3 T, &
JerEE 8 H 10 H 00:00 UTC fE ML i i [a], /E 3 h (1
spin-up FiHRZ= 8 H 10 H 03:00UTC., M 8 A 10 H 03:00
UTC FF 1, & 30 min [R] b — U B 35 428 1) XOUE I %
Ffk3h = 8 H 10 H 06:00 UTC 453 . K5 Hl & Jm
— /B 21 (06:00 UTC) B 43 Hr 4 18 AW 46 3%, F 12 h
R A S PE T

3 AR Kot

31 AUBEZXEREIERBGNE EHDHT
3.1.1 700 hPa JX\37 54 43 Br

&l 4 S 55—~ [ 4L B 210 (2006 47 8 H 10 H 03:00
UTC) 700 hPa X\ 37 4 &t 37, BV 73 B 37 08 25 W) 4 39 2%
B, XA~ 22 (AR B I8 BORHE AL XS 5 5 3 A8 AR
Fi . & 4a >k GFS i 5 700 hPa (1) X\ 37 144 & 37, %] 4b



VI DRAREEAR: 2 TR A9 502 45 01 10 0k BRI A 7 25 Bl 15 I 3 56 v g T 5 73

8H10H
00:00 UTC

8H10H
03:00 UTC

8H10H
06:00 UTC

8H10H
18:00 UTC

Spin-upiifc

bR

HEEN
T
RN

TR P AR

K3 GFS Hil IMA 556 i
Fig.3 The flow charts for GFS experiment and JMA experiment

7 IMA i 5% 700 hPa (9 X373 it 3 . T LR BTG i8
J& GFS T30 1 ¢ kL8 J& IMA T340 B %6 BHE R 00 Ui
Y, 76 & WA Hoo 7 B (L0 e & WUbRid) Y74 7 —
ANSEPE R R 1 o, BRI 15 KU 1 5 A A5 R
FER, B XU TELS AR B . X R PIAN S 5o b
B 5 XU B 34 3 S50 A 557, T AE [F]46 T H7 3848 )
R Z S5, X S AL & KA — A B A1
SRAEF o X P AL ) W3 1 i 3, ASHER H GFS
TR0 A SORE M TR 2 5 KU A X P 4 PR
B X7 388 A L T TMA SR G XU B RGO R
Ui B GFS IR 5 [7] 16 75 35 %R 2 5 19 40 B 3 5 R4k i
B A 537 10 22 (8 K, o BV 2% B GFS 143 #7 % R
J IR AL A KB e TMA T4 90RME ) 1R
Y WAL 5 XU R T 55, T 1 A X K — sk
3.1.2 500 hPa & & 37 5 Mt

& 5 Sk GFS 356 A1 IMA 5 56 76 [R] Ak 5 ik 42 1] KL
BEORLHT JE 500 hPa i B 3 . AT LLA 2 7E [F) 4k 2 0
GFS i g A 40t 1Y 5 KU e 445 14 ] 1 L TMAA 1 S0 A
P Y 5 XU JE 25 #4255, 7 500 hPa = & 3 I 55 (H
LB, B XERA XA, i h T IMA X5
W53 B TR (R OR BE T R, IMA SR B 3 BT Y S

119° 120° 121° 122° 123°E
| 1 | I 1
afr 7 xim = v vy 5 oo
T I e T Y - -7 "L .
Vot e N NN~
200 ’/ 2t Lw A R \;-T:::::\ N
t iiasn ¥ b3 fesiign. ie - —— NN
N tt s~ Taom NS <\ \\\\\ \
t ot s El-uu\\ \\.-—J\\\x‘g
ff/s.;---\\?,’%_k«\\\,x 1
I ey 4 U
28° i N

HE

T - ..-M‘ﬂ‘_‘._g_‘ﬁ

REdHE
e

L}

1

i

L]
WEE

27° A

- .
P e N
X o i
T T
=
o
P
e i

« ~ R R

26°

aaaaaaa

,,,,,,..
;.

tot - -
NN 4
=<~ —— —

I v e at——

NN

NN

\ P4

\

\

N

N

N

LEInEE, & NIRRT E /DN BIRINS, B
[F]#5 5 G RHERAL 1 87 IR W0 55 8L LU 43 8 19 &
RS E A BT S A, H 2 TMA 32 36 45 400 S 10 T8 i
W] 2Lk GFS BRI A AL A9 18 Té 1 B T 3, 500 hPa
o BE I AR AL AR A T 2 T, 5 KUBR T /)N HLT
fFa e /N IR RFIE . 53— J5 1, 7€ 588 hPa
G LN, IMA R 5 B Hh 19 55 (B 26 Lk GFS 1A 50
B AR, WU T IMA K 2 B 1 5 Ko AR
A, S A U S R AAT A T A
RIS Rk A5 AR RIS SR, R HMER R R0 46 1 £ 14
XJ A4 5 XU 500 hPa = B 19 30 3 B 35 — 5 1Y 52 I,
IMA T3 B GERHE W] 6 3 [F] 4k 55 15 W8I0 95 8645 43 B
(4 15 KU B 2 A T GFS 543 Bt 95 BHE S 91 16 4 [R) 4k
FIE VRGBT 0 5 R B, ELR SR BLAE : T e 45 #
BN %, & KR /N ELE B, 500 hPa /& & i S (HL £
H#ESE, POETEAR.
32 FAHEXEHARIREEEDHT

h T P — K50 R F GFS B4 AT %6 RHRT IMA 7
A3 BT B2 BHE S 3 503 0 [ 46 B 35 B R RO 5 ),
K6 4387 7 P LR EGAE 3 h R4k X Ia) P9 45 0K Rl 4k 7R ik
& ) KU e 1Y 34 5 AR 1% 2% (root mean square error,

119° 120° 121° 122° 123°E

290 > v ot o |- s N

,
-

28°

e

4
it B
L
“"'"/‘_R'0117M:"~&;‘-u""/.“
%i
4
ik
A
X\

N

27°4

"A_‘-‘-‘”M‘/**\.w_ AR

P
V’;\"-'

cm e e

26°

T = - e
P

s
[ g
DN <

Kl 4 2006 4F 8 J1 10 H 03:00 UTC GFS X5 (a) Al IMA 155 (b) 700 hPa X374 1 (B 52 DX 3 g WL 00 26 38 Bk A i X3
Fig.4 The analysis wind increment of 700 hPa for GFS (a) and JMA (b) experiments at 03:00 UTC on August 10, 2006 (the shaded

is the radar observation data coverage area)



74

MHEEdy 4345

340

32°

30°

28°

26°

240

22°

20°

34°

32°

30°

28°

26°

24°

22°

20°

T T T I I T T T
114° 116° 118° 120° 122° 124° 126° 128°E
B s [ AL s AR XU GFS 056 (), IMA IR 56 (b) AR 16 75 1542 1) XU RHE GFS 858 (c).

IMA {4 (d) 500 hPa & ) (B LK, B m)
Fig. 5 The 500 hPa geopotential height filed analysis for GFS (a) and JMA (b) experiments before assimilating radar data, and the

34° b

32° 4

30°

280

26°

//v
«/Lb ‘,
240 —Q s
5

220 4%

20°

340 {d")

Z
|

32° 4

30°

28°

26°

24°

(R

22°

20°

T T T T T T T T
114° 116° 118° 120° 122° 124° 126° 128°E

analysis for GFS (c) and JIMA (d) after assimilating data (contour line, unit: m)

RMSE) (& 6a) Fl 5 /)N F 1 <, ( minimum sea level
pressure, MSLP) ([&] 6b) 1478 A1 10 o 19 07 f 15 22 &
& ML RT S 75 503 (P ) 108 iR A& 1 XS B S
B 2E . I 6a I LU H, GFS 35 Al IMA 85 78
v £k 7 P g R TR Ak s 35 0 AR R 25 0 9T T B, EL T
3 WKl 8 A48 1) KU RMSE T R B 3Tk, 40k
29N FE 9 m/s, GFS i 50 55 — Ik Al fL B RMSE B J& M\
15.5 m/s T [ %) 5.5 m/s. X & H T EH — K R LT,
B S b L KU O 55 97 5 350, BOmT3E — kTRl
Ak P 0 388 0 R B K, O3 — 7 TS KU PG R
LI B 0, i A AN (AR BE A R . FE S L
W IR R v, P AL S (19 RMSE #R 2 E 75 4 m/s 72
A, A IMA RIS IR 22T/ BARTTS , BRI W
Ak B TR LI Gt i 349 7 AR iR 25 A IR A i A BT T R
{HAE B A [F AL BE IMA IR A9 1R 22 KT GFS i85 1)
B2, X R W IMA FE43 47 5ERME 15 S 7E IR 4k b
LA g, 5 2 S Ry

Pl 6b fk 7R TP 2 6 7 [ Ak X ] B 0 JR) Ak i I
Ry 5 /N YRR TR o ) LAk B A [ A A B sk 220 7 4
50 43 BT 1 /NI T TR S U Y e A 1 - T
R 915 hPa A L, fi 22 #B LL ALK, GFS 356 5 i s fE:
P%4% 85 hPa, IMA 150 5 H e A %42 75 hPa. 8 i AL
FTTAR A I, 9 4[] 3 56 7 [ Ak X Ja] 5 30 LR 4
BT 4 /NI S 1] < 5 — Bk 220 A E 35 9 R R,
FLRAESE — R A AR, WP 15 <% F BRI i, GFS
R 5 i 997 hPa T [ % 967 hPa, IMA i ¥ i 990 hPa
T FEF] 962 hPa, BEMAOKF , AHMER 72 A R L IX
B, IMA 3855 43 A7 1 19 5 XU B2 #65 LE GF'S 36 B8 i
FEAT A, WE— 2 U8 T IMA oM B RE N i
S [ AL TR TR ORI A AT RCR B A
33 AR EREET S
3.3.0 T Hb i X A T SR

R T 4 T LV A T 4 TR 3 56 7 A R A I B
XF 63 RS R CR, A SO B T s — A Al Ak



VI ARFESE: 2T AR

HEI AT IR OB A R 5 I 32 58 v B RS

EE

75

16
ispa @ —-g8- IMAIRE
uhow o GFSH
2Bl F B
2 5L i
g 12 | i f
i*\m 11+ | i ¥
®miop g ,',7 ®
B ol i i o
= | i i 1
N N VA Y O A
P . 3 A //@
w7 iy 0oy %
H I A AN R
bt 6F i ;o 7 4
E & oy
St d 4 q 4
3 -
2-
1 2 3 4 5 6 17
[HEERY

/NP E R K /hPa

1000

b 8 eetvees IMAI B
990 ﬁ{\\ _.o_ GFSiAH
ol N Rk
N
N
970 _
RN
960 S -
et A
950 | i S N
940 |
930 |
of 00—
010 . . . .
03:00 04:00 05:00 06:00
%l

6 200648 H 10 H 03:00 UTC £ 06:00 UTC 4™ [8] HL s 2] i) 6] Ak A J5 428 [l 3 8 259 O AR 12 25 () A /N g - T U (b)

Fig. 6 The forecast and analysis (sawtooth pattern during the data assimilation cycling) for root mean square error of radial velocity (a)

and the minimum sea level pressures (b) for GFS and JMA experiments from 03:00 UTC to 06:00 UTC on August 10, 2006

i 2] (2006 4F 8 A 10 H 06:00 UTC) 19 &5 X&54 . & 7
R T GFS 5 (&l 7a) #1 IMA U5 (& 7b) 7€ 8 J

10 H 06:00 UTC [F 4k 1 87 3k 4% m) XU} 5 30 1l T XL

Yy M/ NP IRAUR S G BoR K, RIEHE SR T

S BRI Y & R (R ). AT DL R
RIS ARAR A AL T B A IR e 1, (B2
GFS i 5 A Lt , IMA X535 53 B Hh /9 5 XU T6 T i J3 o
58, 76 A KU AZ X R T R, L IMA 3056 23
B £ RUHIR DX B /DN, B 422 30 << 55 56 /N 5 XURR (9 R 41E
[l At , MK A] LA H IMA K58 43 # Y 5 XU M
IS 3 1) % (H 4R L GFS R 56 o % 4, Ul I Ho /)
TP T A R A, B R GFS 180 1Y 55 /) i
1] <% A 950 hPa, T IMA 30 5 1) i /N o - 1T <N
940 hPa, Y hN42 35 WAINAE . 55— J7 T80, % L6 P 2 [A] 4k
KT G Ko7 B -5 L BRI ) & R e
P H AT LR 3 IMA 58 73 17 11 0 5 KU B 5

29°00"
N _aJx AN
v AU
28030"'“ w % %
V- - e -

v - - -

28°00" |~ + T
Ny -~

Vs ANEN

27°30" F ¢ # ANEN
N AN

Fyvy N X
27°00" | NS
Vo ¥ N

onnr >~ LI
26°30 N
LI

LI

26°00 Dy

......

120°

119°
E 7 2006 4F 8 A 10 H 06:00 UTC GFS &5 (a) Al IMA 1256 (b) 37 4 1 XU RIS 1 416 3 (SR (.48, #0372 hPa) A s & A
Fig. 7 The sea level pressure (solid contours, unit: hPa) and the surface wind vectors for GFS (a) and JMA (b) experiments

at 06:00 UTC on August 10, 2006

LI S 50 B AN BT, T GES 36 i & XU ) b T
SEBRALI 5 KO B ZR A6 T 1], A EE IMA RS R 2
LI Py £ AU HR O 7 BTG 3 15 D AR — 2 1 B
T IMA G 5 RS SE ot | 4548 R BE 1 TR 8K
UG 5
332 G XHLGaE EE

AR S HE— A N KR SR A 3 Y T ) T
SEiA T AL I 1 R AR . 1B 8 R A
£ RUrb s 1) 38 5 T S R £ RUHR DX R R A
#7400 hPa 7247, H 2 AEXI PR &5 . (H 2 GFS ik
5 (&l 8a) (19 & WUHR AR X 4 58, A L Z T IMA i 56
(&1 8b) By &5 KUMR T 78, s e o B2 B i, A ] &5 IXUA 405
P AT e 4[] ik DA & Hp Rl LI 2% 3 5 XURR A1 B £
b DA S I AR XRS5 IKUHR A 00 1 2 St 5o
B GEAR £ . IMA 35 A9 JF X FR 45 F o I
2B 2R T GFS 50, 76 5 KUIR A7 0 i) = 8% X

29°00"
N

28°30"

J

28°00'
27°30°
27°00'
26°30'

26°00" [




76

MHEEdy 4345

500

/5, E/hPa

700

850

0 50 100 150 200
BE 5 /km

P8 2006 4F 8 F 10 H 06:00 UTC GFS 1% (a) Fll IMA 155 (b) 28 2ad 3 I Lo G A0 ik (SR ZR, BLA0L: KO i 2 ) T
Fig. 8 Vertical cross sections of analyzed horizontal wind speed and potential temperature (contour line, unit: K) for GFS (a) and JIMA (b)
experiments at 06:00 UTC on August 10, 2006

HEL T e KRG X, KGR B T 50 m/s DL I, Fe R R
R X 2 5 R B — ELZE £ 500 hPa, Ifii GFS [ 5 K
KGR BT 35 mis. (EAR48 H 1Y), GFS i 56 1 4
{7 1 2 A & WUHR DX A 30 B R T A i
IMA 056 76 38 A4S B KU A X1 55 7 T 46 3 2 T [
B, T IMA K58 AE A KU O Y B2 0 25 A
AR UL, IMA RS A B KR B2 R X R
DR RIS L 0448 TE SO ER L T GFS i 56, i#F — 2P i3
HR H IMA P53 BT 90RME 00 46 3 34 g
333 REEY

B IXURA B O 235 F4 0] LA e 3 B B S ) T AR T
PR 3 B es, ML 9 whn] L & B0 6 4R B 4R 20 M i T
B R R O 25 K, (H IMA 3 56 1 B8 A0 45 4 B 58
GFS R 56 & KU 0 45 44 1 B KR B BE -8 4 K, 3
£ 400 hPa 7- 45, FLIE (IR 7 R AFAE T 500 hPa LA
o T IMA SRS A XUGE O 25 4 0 8 A e KAB R 3] T
6 K, fit K AH H B AE 400 hPa 26 47, (B 15 1 2 (0 /2 IMA
T 56 1 (1% Y B B O — L AE B b T, BT 5E K S X IR
2o BVRKRTE, IMA IS 5 A A 2 0 45 F TR —
S TR KU K R NG
3.3.4 s BRI ) KURT K P T EE B

J T PR KU I T A5 R, AR ST
T GFS {5 (1] 10a) A1 IMA 3£ 56 (& 10b) A4 il x5 Bk
Y1) KUFIZK SR BE S o ALl DL $, GFS U5
R A5 R H 55 , e R GA 2] T 40 mys, i THE &
SR 30 km Ak, 5 KUY B KR B IESP-(E R 10 K,
HUAE T A X 8 km &b, BR.OSE M AR ES . A
FLZ R, IMA RS0 4 20 38 445 0 B i, e R RU XA, T

0 50 100 150 200
BE B /km

B & Kt 15 km &b, e R KGE I F] T 50 m/s, 12K
T GFS 50 i fie R KU . [l IMA G50 43 BT H 1) i
RIBFEFEFRR T 12K, TR ARG 7km ik, %
A [) Ak R 42 1) XU R AT DLkt 5 US54, (EXF TMA
TR0 B4 AR R T i — 2 E— 2B UL IMA T4 BT
FERME R St T B
34 WEMFIRBES T
340 5 b T XU R A B R T A b

ARSCRS A 1 HUH N BE GFS Al TMA P25
14 3T 1l TR X3 0 e 3R 4 S5 38 R - 5 S B o Ul ) ¢
BT I8 RS R T (B 11). MWL =2 3 18] H ] LA
B, TER IR WIS B 20 £ R R E 235 44 # AR T8 B, il
& AHE T It b, 30 5 5 B U5, O HL & XUAT I Bl 2
b B IR B ARG Bk o T A g ) A
AR s T A £ AU I E BRI 25 H, TMA IR
5 A 43 BT HE T 08T 640 /5 XU, 5 00 00 9 e A A e —
bk, JF HAE 8 A 10 H 07:00 UTC & XUIR 2275 55 i v
W o T GFS 1250 78 5 A T B B 40 A8 43 A Hh 1 B
B KR . ZE TR AR 4R S %1 (8 A 10 H 06:00 UTC),
GFS 50 A AE & KU B4 g M0 3 7 18 T T g 5 32 oy
50 dBZ A4 58 [0 3% Pt , IMA 356 78 5 KU G 1
AP ACAM AR 237 T 5 L, ] 38 58 B 7K 3] 50 dB, 5
IR L GFS B ZE RIS 2. [HAFE T2, IMA
IR TR T RUET I Rl A R K (67 F 27.5°N,
119.8°E fy 58 [a] 3 0y ), {6 GFS IR R BEMR . 2 T
T —AFAR A 20 (8 A 10 H 07:00 UTC), #i £ i 46 Y
T JE P 37 58 E H AT BTN, IMA IR 5 40 B T R 5
BRI IR e, R KU e A 5 X



134

TRARAEAE: TSR] 9 37 32 A% 1R 1) 7 18 W I A7 38 ol 5 XL 3 58 v 9 B FH A 5

77

300

500 =
<
[=%
=
=]
r
700
850
990
0 50 100 150 200
i 84/km

300

4
!

~

14
L

500
& =2/
< | {
Eﬂ /l |
r / -
700 II
|
|
850
990
0 50 100 150 200
2 /km

19 2006 4F 8 /1 10 H 06:00 UTC GFS X% (a) Fil IMA 155 (b) ik 3 57 (S5 (028, $07: K)
Fig. 9 Vertical cross sections of analyzed temperature anomalies (contour line, unit: K) for GFS (a) and JMA (b) experiments at 06:00

UTC on August 10, 2006

z/km

— N W R Lo

90 120 150 180

0 30 6
B A MG B 5 /km
102006 4F 8 J§ 10 H 06:00 UTC GFS i (a) Fil IMA 2058 (b) £ WUl xof Bk ) 1) JXUFTER B2 B T (LR, 472 KO
Fig. 10 Contour plot of azimuthally-averaged tangential wind and temperature deviated from the horizontal mean (contour line, unit: K)

for GFS (a) and JMA (b) experiments at 06:00 UTC on August 10, 2006

AR BRI, 5 RO o 00 4 5t [ 308 R0 5 JRURTG 3 1 i [
T — R, B S S PR O B kL. 1 GFS i 56
MR TH A RE TR H 45 XU VT A I K o Bt 26 19041 15F 1] %)
HeJa , 5 R R I 25 K A T 0l 5, 3k 2 TR Ry 5 XU i
Hi R R R I 55 T 6 KGR B, H IMA U5 B R
WM AR T GFS K5 . P E#R7E & K h
O BT T e KRG oy, H U GFS A i R XU 22
Eb IMA 55, I HL B 25 50 4 B 20 00 4 I 76 32 080 .
IMA 356 43 B 04 35 R KU 0 A TR ) B 5
B XL HERRC A4 ey, IR HAE 8 H 10 H 07:00 UTC
AR B, R R UL, IMA 3 56 78 4 A4S 4 i
BAr b il 0 5 R A5 48 . J R XU BB 2 AL T GFS

15
14
13
12
11
10

o

o 30 6
BE & R B B /km

(=}

90 120 150 180

I, A B IMA R0 TR T A KURG Y R K
GFS it 1 oK Ak W 41 1 & RURG I 19 B4 K, TR I 2 B
IMA X358 % W00 7543 AT 8 Ak 0 XU 0 412 17 e e sk SR
IS
3.4.2 B UBEAR R EE S BT

N T 2B PR O [R] 1 15 53 IR 4k 2235 )
IR GORLXT 5 R S8 TR SCR A 52 0, AR SCE LT
5 — AN RALEEZ0(8 H 10 H 06:00 UTC) (70 #r 371k
R G X G R I AR R B HEAT T 12 h R S
Wik, B %= 8 H 10 H 18:00 UTC 45 o . A&7 X} GFS
I A IMA BB 1) B B A L PR AR IR 22 | B/ N
T A 1 3 T B R XU ( Maximum Surface Wind,



78 e 438
06:00 UTC 07:00 UTC 08:00 UTC 09:00UTC
31° o 70
N >
30° 1 & 60 X
29° 1 N 50 =2
28 § 54 40 =
FP 27° A 3l 30 %
26° VIS 20 &
R | 8 -~ I LE(
25 /? 10
24° \\—\ /. & U
3
30° 2
29° i
X
- i
GFS 27141 i
26° 13281 i
250 i i
24° :
31°] 31° 31° 1 [z
N N L%
30° 30° 1 e ’"’L
29° 29° 29° 14483
28° 1 28° 1 28° {11y
IMA 2743 27° 27° {3143
26° i1 26° 1430 26° {11
250433k 25° 1% 250 430
240 {222 24° 240 22
116° 1160
Fl 112006 4F 8 J 10 H 06:00 UTC % 09:00 UTC, ML SZ4L . GFS 50 Al IMA I 56 5 ik 41L& S 5 % 1 F
Fig. 11 The radar combination reflectivity factor for observation, GFS, and JMA experiments from 06:00 UTC to 18:00 UTC on August

10, 2006

MSW) #4718 . &l 12a FIE 12b 25 7 9 4156
LI Ak 1) 5 DR A8 R i A% 158 22, DB R il DA 1R 7
FEIAHFZ1(8 A 10 H 06:00 UTC) IMA 3 B i 4% 25 4
T, IMA {50 Wi 1 & KU 0 7 B 5 e AR BE AR 10
BRHOIARE S, AR ZE N 3 km, 17 GFS i 40 #i
2 0 rO 7 A L i A AR W B AR A L, AR R 2
g 8 km. £E AR AT 3 h 6 4 8 56 4 4 2% A 5 0
SO AH R TR AR b, 5 IMA 58 TR 45 R 5
STOLE N REAT, HORF AR IR 2E AR T 20 km LA,
1M GFS U5 Wi i B AR 1R 2235 8] T S0 km, 7E3h 2
Jei PR ZE R 0 TR A A 1R 22 R WG K, o B
1) G AR, 7E 45 S %) GFS i3t 56 1 IMA 3056 11 15 2%
4355 E) T 92 km A1 80 km, 3x 1] i K Ok & il 5 i
T B BE PR AE T E 55 T & KR B, (HAK TH 2 IMA i
WS, SR, R IMA F150 9T 58 BHE N
5 5 37 TR Ak T 15 000 A o £ XU S A8 9 4R 50 ke
BELARE, 4307 10 £ AU A28 B 2 3 O S 70

Pl 12 FNEL 12d 34T 1 196 20 3 6 0 00 00 9 e A 13
2 S 3% %) 5 /N T Y- TS A e A XUk i ] 79 725 £k
L. M 12¢ AT DL 2 b B Z1 IMA 56 7l 4
Hi A9 MSLP 4 948 hPa, At GFS {5 i Hi Y 957 hPa
SO W S . 7E B B HT 9 h, IMA 256 T4l

tH Y MSLP #B e GFS 12 46 5 fin 22 30 WL 5 40 o 7 e
J& 3 hiRZEBHTE /N, (H IMA R 5 i 1) MSLP % 22
2y 5 hPa, ik T GFS W HlfR i 2% . SR 5, 7E8A
Tz B B, IMA SR 50 0% T e S8CR FR AL T GFS 156 1y
TR . B 12d Hon] LUK BAE TR O HT 9 h, GFS
TR0 9T 2 194 5 R 55 52 o ORI 1) 152 2 0 b AR, e
RIRZEIRFN T 40 m/s, J™FARAL T & KUY e KRG .
M IMA 2050 R 3 1% $5 R X 55 58 100 1) 128 22 7 24>
TR i BEA AR 10 m/s 224, R R B4, iR
J& — A 2 GFS 1058 141 Hh 1 Ji R KGE T T IMA
G, S, (0 BRI EE ok, IMA K56 7
12 h (PR rh PR OR B, 5 Sl T .

4 5B

A SO RO BB AR . WRFVA.0 e H = 47
Sy TRk R 88, %t 2006 4F 8 F 10 H & Fifi Tk [ 19 8 5k &5
A Z& 227 R AT TR AR [ R RLF AL, T 12 h A
SE T . P 5% 43 i) i LS 16l GFS P-4 A7 %2 kLA H
A IMA XK W43 BT BORME 15 St 1T 235 )
TR TORHRI AL X 5 G5 A | SR EE | AR L BROK TR K
s, BARZS BT

(1) XF Eb 434 15 2 36 ) Ak B 2 WIS 700 hPa



VI DRAREEAR: 2 TR A9 502 45 01 10 0k BRI A 7 25 Bl 15 I 3 56 v g T 5 79

32°
N

30°

28°

26°

24°
116° 118° 120° 122°

124°E

1000 , ]
c T
i T
B
= r s
< VA
]ﬁr” r //
L o960}
= ‘.
£ L
= 940 i
I e IMAIR B
r - GFSIX% -
20T — B ]
| | |

06:00  09:00  12:00  15:00  18:00
oAb ]

100 : : :

=i
=
1
oK
Gl
238
oS IMAIRE ]
L GFSit%
o ! ! ! 1
06:00  09:00  12:00  15:00  18:00
o bt )
70 ¢ T T T ]
rd e IMATRER ]
60 F -—- GFSi#
. — RHER ]
YsoF 3
£
2,00
= 40
ot
fﬂl% 30 _‘\,\ i
L \‘\ e 3
20 - S e

10 L 1 1 1 ]
0600 0900 1200 1500 1800
gkl

B 12 BB (2006 4F 8 F 10 H 06:00 UTC & 18:00 UTC) 1Y & K42 (a). B #2152 (b)., I/ MBI <K (c)
R KA (d) T dR 45
Fig. 12 The 12 hour predicted tracks (a), track errors (b), minimum sea level pressure (c) and maximum surface wind speed (d) from 06:00
UTC to 18:00 UTC on August 10, 2006

K37 8 3 R0 TR AR BT 500 hPa i i 37, W] LR H
GFS 43t 5RHE 3 S 3000 & XU B [ IMA
PR HT RV L & M EL 5515 £, [0 A48 ) KL gE
X 5o B XA AR G 1 8 B A g R R, (H
X IMA G250 (14 O RCR BEAE, AL H A RS IMA
RIS AL Y 5 XU B T

(2) 43 #r [l 4k % P9 RMSE F1 MSLP [ i ] 1) 25 1k
T 00, A B IA] Ak T 3K BE R34 B 4 7 20 1 49 (1) RMSE
A MSLP TR, H[FEALHT T R W, B Sk Ck
Pt IMA iR 56 () RMSE il MSLP 4B 5 /)N, 5 i1 432 3 W
IS, 26 B TMA X 8k % 0070 BT 58 RV Sl i
s HA L

(3) IR A i (5 A5 # K L SR IMA X 3%
WF 23 BT BEORE R 15 55 3 43 BT 1 5 JRUEE i e 54 B2
B KR /N | e R AU DX T IB AC 465 Ay 25y 1 48 22 £
T GFS f4rHr %ekt, Hhn4in S5t . B0 IMA %& W

2K

OB GRSl 3 T S 1 R T B

(4) fff HT IMA £ 53 B 58 6 Fil 4z 3 19 & A &
PR T BEAR L S/ N TR L S5 KR A o 4
LI S, HLRE A% R A T B KT AR K . 1
B IMA B4 BT GERHE S 1 55 3 () Ak B 38 0 RH Y T i
MR,

A EL GFS 43 17 55 BHRT IMA. 7153 471 %ERHE
ol E SN EIORE S 877F SRy TR R bl 44
EARIAESE, & AR 1T 503 500 S 1l 5 KON B 45
g LA B %ok L A8 R 8 B TR AR 1 22 5% o TR B, 7 24
& H AR SO 2518 A R AT X KU S ISR A5 B Y
HOE T3 — A, % T HABA 1] 2 75 1T 3 75 B
Ttk —20 oY

Bi: ARXWHEHERA TEAGEEIRAF
BT RO BT R S B, A R T R

(1] gt e G R EG 1. ERTBLE, 2016, 26(2): 36—40.


http://dx.doi.org/10.3969/j.issn.1673&#8722;9264.2016.02.013
http://dx.doi.org/10.3969/j.issn.1673&#8722;9264.2016.02.013

80

MHEEdy 4345

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kang Bin. Statistical analysis of typhoon disaster in China[J]. China Flood & Drought Management, 2016, 26(2): 36—40.

PRER, FLERE, H3EaE, B IR M KRR X & K VR EHUsEmI]. U4, 2012, 38(10): 1170-1181.

Chen Feng, Ji Chunxiao, Dong Meiying, et al. The effects of radar radial velocity data assimilation on the simulation of Typhoon
Matsa[J]. Meteorological Monthly, 2012, 38(10): 1170-1181.

2T, TR IR BORMIARR AL AE & B2 22 3 S TR v 9 B AR [D]. Fa st B K3, 2012.

Li Xinfeng. Short-term forecasting through cyding assimilation of China coastal radar data for Typhoon Meranti at landfall[D]. Nanjing:
Nanjing University, 2012.

FIAH. BRIk SE A G R (2008 )58 BE AN AR LR M S HALHIBTSE[D]. m 5 1 a7, 2014

Wang Mingjun. The impacts of assimilating retrieved winds from Doppler radar observation on the intensity and track forecasts of
Typhoon Jangmi (2008) and its mechanisms[D]. Nanjing: Nanjing University, 2014.

TEARAE, PO, VR4, S5 W R I BORHR) AL E RS e TR v G R FIFSE (0], MPE244R, 2016, 38(11): 60-72.

Shen Feifei, Min Jinzhong, Xu Dongmei, et al. Application of assimilating dual Doppler radar data in forecast of hurricane Ike[J]. Haiy-
ang Xuebao, 2016, 38(11): 60—72.

ZEWT, T, B, 45 5 84 ) RURNS I RUDE A TRl A 78 & XUII#R (20 10V BB T HP A 9E [J]. <42, 2016, 42(6): 649-663.

Li Xin, Wang Yuan, Ming Jie, et al. A combined radar data assimilation strategy of radial velocity and retrieved wind and its impact on
the forecasting of tropical cyclone Chanthu (2010)[J]. Meteorological Monthly, 2016, 42(6): 649—-663.

BAET, o U, TRk, 5. IR BORHA AL X201 548 & KU T AUE R BGH[T]. W TG 440, 2017, 28(4): 399-413.

Feng Jianing, Duan Yihong, Xu Jing, et al. Improving the simulation of Typhoon Mujigae (2015) based on radar data assimilation[J].
Journal of Applied Meteorological Science, 2017, 28(4): 399—413.

TEAETE, VP4, BIERL, 5. = RIEFIAPORMYIR & R & KR BRI R )], W20, 2018, 40(5): 48-61.

Shen Feifei, Xu Dongmei, Min Jinzhong, et al. Assimilation of radar observations with En3DVAR at cloud-resolving scale for the predic-
tion of Typhoon Saomai[J]. Haiyang Xuebao, 2018, 40(5): 48—61.

Shen F F, Xue M, Min J Z. A comparison of limited-area 3DVAR and ETKF-En3DVAR data assimilation using radar observations at
convective scale for the prediction of Typhoon Saomai (2006)[J]. Meteorological Applications, 2017, 24(4): 628—641.

ARG, TARTE, BT, 5. 2 R A VORI AR & XUCAI#R(2010) BT H A R HBIFFE[]. AR SE4R, 2019, 38(2): 20-31.

Qi Peini, Shen Feifei, Kou Leilei, et al. Experiments of assimilating Doppler radar data in forecast of Typhoon Chanthu[J]. Journal of
Tropical Oceanography, 2019, 38(2): 20-31.

XUFF AR, FEME, BB ILAR, 5. N IR] T 5535 2 A 0 TRl 16 22 38 0 B 8 B LR RS2 el [C/ BRI BT R Bl A Jé 2 v LR R B A RE )
—SI2ALZE MK TR LD SR, JLnt: P ESG44, 2013: 8.

Liu Qingsong, Dong Haiping, Guo Weidong, et al. Effects of different background field on assimilation of Doppler radar data[C]//Innov-
ation-Driven Development, Improving the Defense Capability of Meteorological Disasters -- S12 Aerospace and Meteorological Techno-
logy Research and Application. Beijing: Chinese Meteorological Society, 2013: 8.

IR, 2R AR R 5 N AREMBE R HRACR EAG 434 [J]. KARHE, 2009, 37(1): 1-8.

Gong Ying, Li Jun. Evaluation and analysis of AREM prediction under different background fields[J]. Meteorological Science and Tech-
nology, 2009, 37(1): 1-8.

), Bt IR, 55, PIRhE 537 R ER IR PRI L 7748 — s R BUR A2 1], 5 R4, 2015, 34(4): 1107-1118.

Li Deqin, Duan Yunxia, Zhou Xiaoshan, et al. Numerical forecasting study of a rainstorm at Liaoning by assimilating radar data of two
kinds of background fields[J]. Plateau Meteorological, 2015, 34(4): 1107-1118.

RS, EARHE, BILH, 55 AFWIARSFM0 GRAPESSE X EE TR 52 [1]. LR, 2007, 65(4): 493-502.

Zhu Hongfang, Wang Dongyong, Guan Zhaoyong, et al. Effects of different initial fields on GRAPES numerical prediction[J]. Acta Met-
eorologica Sinica, 2007, 65(4): 493—502.

EVRAE, EAEAL, FREIE, S5, IR A RS S RR U R 2T (1] R AFSE S, 2007, 28(S2): 70-73.

Li Xiaohua, Tan Dequan, Rang Xianghui, et al. Characteristics and analysis of cause of super typhoon “Saomai”[J]. Journal of Meteoro-
logical Research and Application, 2007, 28(S2): 70—73.

ARITHE, PSR IE, B, A5 HR 5 K5 3E7(0608) I WA AT SE ()], FHEGEAR, 2012, 28(3): 21-27, 48.

Yu Zhenshou, Min Jinzhong, Zhong Jianfeng, et al. Observational features of super Typhoon Saomai (2006) over coastal water of
China[J]. Bulletin of Science and Technology, 2012, 28(3): 21-27, 48.

Xue M, Wang D H, Gao J D, et al. The Advanced Regional Prediction System (ARPS), storm-scale numerical weather prediction and
data assimilation[J]. Meteorology and Atmospheric Physics, 2003, 82(1): 139—170.

Brewster K, Hu M, Xue M, et al. Efficient assimilation of radar data at high resolution for short-range numerical weather
prediction[C]//World Weather Research Program Symposium on Nowcasting and Very Short-Range Forecasting. New York: John Wiley
and Sons, 2005.

Oye R, Mueller C, Smith S. Software for radar translation, visualization, editing, and interpolation[C]//Proceedings of the 27th Confer-
ence on Radar Meteorology. Vail, CO: American Meteorological Society, 1995: 359-361.

Lim K S S, Hong S Y. Development of an effective double-moment cloud microphysics scheme with prognostic cloud condensation nuc-


http://dx.doi.org/10.3969/j.issn.1673&#8722;9264.2016.02.013
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2012.10.002
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2012.10.002
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2012.10.002
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2016.06.001
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2016.06.001
http://dx.doi.org/10.7519/j.issn.1000&#8722;0526.2016.06.001
http://dx.doi.org/10.11898/1001&#8722;7313.20170402
http://dx.doi.org/10.11898/1001&#8722;7313.20170402
http://dx.doi.org/10.11898/1001&#8722;7313.20170402
http://dx.doi.org/10.3969/j.issn.1671&#8722;6345.2009.01.001
http://dx.doi.org/10.3969/j.issn.1671&#8722;6345.2009.01.001
http://dx.doi.org/10.3969/j.issn.1671&#8722;6345.2009.01.001
http://dx.doi.org/10.3969/j.issn.1671&#8722;6345.2009.01.001
http://dx.doi.org/10.3969/j.issn.1671&#8722;6345.2009.01.001
http://dx.doi.org/10.7522/j.issn.1000&#8722;0534.2014.00115
http://dx.doi.org/10.7522/j.issn.1000&#8722;0534.2014.00115
http://dx.doi.org/10.7522/j.issn.1000&#8722;0534.2014.00115
http://dx.doi.org/10.3969/j.issn.1001&#8722;7119.2012.03.005
http://dx.doi.org/10.3969/j.issn.1001&#8722;7119.2012.03.005
http://dx.doi.org/10.3969/j.issn.1001&#8722;7119.2012.03.005

VI DRAREEAR: 2 TR A9 502 45 01 10 0k BRI A 7 25 Bl 15 I 3 56 v g T 5 81

lei (CCN) for weather and climate models[J]. Monthly Weather Review, 2010, 138(5): 1587-1612.

[21] Grell G A, Dévényi D. A generalized approach to parameterizing convection combining ensemble and data assimilation techniques[J].
Geophysical Research Letters, 2002, 29(14): 38-1-38-4.

[22] Mlawer E J, Taubman S J, Brown P D, et al. Radiative transfer for inhomogeneous atmospheres: RRTM, a validated correlated-k model
for the longwave[J]. Journal of Geophysical Research: Atmospheres, 1997, 102(D14): 16663—16682.

[23] NohY, Cheon W G, Hong S'Y, et al. Improvement of the K-profile model for the planetary boundary layer based on large eddy simula-
tion data[J]. Boundary-Layer Meteorology, 2003, 107(2): 401—427.

[24] LiY Z, Wang X G, Xue M. Assimilation of radar radial velocity data with the WRF hybrid ensemble-3DVAR system for the prediction
of hurricane Ike (2008)[J]. Monthly Weather Review, 2012, 140(11): 3507-3524.

Experiment of assimilating Doppler radar data in Typhoon Saomai
based on the different initial conditions

Shen Feifei "**, Tang Chao'*, Xu Dongmei'?**, LiHong>, Liu Ruixia®
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vironment Change (ILCEC)/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters (CIC-FEMD),
Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. Heavy Rain and Drought-Flood Disasters in Plateau
and Basin Key Laboratory of Sichuan Province, Chengdu 610225, China; 3. The Institute of Atmospheric Environment, China Meteorologic-
al Administration, Shenyang 110166, China; 4. Weixi Meteorological Bureau, Weixi 674600, China; 5. Shanghai Typhoon Institute, China
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Abstract: Based on the WRF (Weather Research and Forecasting Model) and its three-dimensional variational data
assimilation system, the numerical simulation and Doppler radar data assimilation are conducted with the data of
GFS (Global Forecasting System) and JMA (Japan Meteorological Agency) reanalyses as the initial conditions re-
spectively. The impact of assimilation radar data in different background fields on the initial typhoon field, internal
structure and forecast were investigated based on the super typhoon case Saomai in 2006. The results show that,
both experiments with GFS and JMA data are able to enhance the typhoon initial winds field at 700 hPa and geopo-
tential height field at 500 hPa after assimilating radar observations. The improvements in terms of the root-mean-
square error during the 3 h during the data assimilation cycling, the minimum sea level pressure, and the thermal
and dynamic structure from the JMA tests are more significant than that with GFS data. The forecast skills for the
precipitation, the typhoon track, and the intensity are also noticeable with JMA data by correctly predicting the pre-

cipitation location in the front of typhoon.
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