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The effect of the divergence of relocation term in acceleration and

its application to the dynamic identification of vortex system
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Abstract On the basis of primitive 3-dimension momentum equation, considering the feature of
atmospheric advection effect, we introduce the divergence of relocation term in acceleration and
apply it to FUNG-WONG typhoon (2008) and a moving southwest vortex in Meiyu front (2003).
The results show that the eye and eyewall of FUNG-WONG typhoon can be well identified and
traced by the effect of the divergence of relocation term in acceleration; the moving southwest
vortex can also be seized by the new variable. Thus, the effect of the divergence of relocation
term in acceleration would be very important in the dynamic identification of vortex system and
can be used widely in the future.
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Fig. 1

The longitude and pressure cross section of the divergence of relocation term in acceleration through

the center of FUNG-WONG typhoon on 12UTC 26 July,2008 (unit: 10 °s %)

Light shaded areas indicates the value of divergence of relocation term << —3X 10 °s™ ?,and dark shaded areas indicates

the value of the term =3X 10 °s~ 2. The black triangle represents the position of typhoon center.
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Fig. 2

12UTC 26 July ,2008, (a) 850 hPa geopotential height(solid line, unit; gpm) and wind field (vector arrow,unit; m/s),

(b) 1000 ~ 850 hPa vertically integrated divergence of relocation term in acceleration (unit; m/s*),

(c) 850 hPa horizontal divergence (unit: 10" °s~ '), (d) 850 hPa vertical vorticity (unit; 10~ *s™ 1)



880 H Bk ¥ B % R (Chinese J. Geophys. )

54 &

3 AU P LA 0] Sy 7K S X 37 i X KT BB HLRE
S B B U 3t R R 3 04 KT X A A B4R . G
PN B R 7 B ANZE K. 1 850 hPa i
R R (B 2dD) s & R0 Dy 1F Y 2 B I K (E
DX o T i 5 B A AR 4 i ot 5 XU A0 7 L E
J2 FURE Xof i S A% THUHCRE AH B S B OE R B XY
0 BRI 2 xR R O R R IR H B
fE & KU TE X AP 3 X358, 7 & RS B R S B o
PR b A 008 TR R R 5 XS o 1 R i 3 BT AF AR —
FE R B 5 A1 H T 2 T B FR AR 5L Tk R
e 45 XL PR RS 04 200 Rl 5 4 EE A 5 RUER XA K/ L B R
103 T DX R R DX ) 51 T T 3 6 o 3k 3 % T3 1K
JiE (& 2b) - ARAR A AR 3] T e, 5 KB i S 2 B
S B4 HICRE 0168 B LA [ A 9 43 A1 R L AE B XUR BR
5 TG AN A0 T B A B ORI L AR SCOR T H 45 X
P B Bkt 3 A JURAE Y 23 A 1B 0 (L 3 FRIE ).

7 H 28 H 12UTC(K 3a),“ KA & K& FE
FE A8 AT 2 ho Jbi & Ko 28 2 Gk, 7idt
KA1 Bl G 5 48 26 H 12UTCUKE 2004 1 B i
PO 4h . B A H 1480 gpm S5 fH AT &7 fR L
F5 2 (115°E, 35°N) i3 , @l &5 = 44 (L 1520 gpm
RFOVGH 2 125°E LAVE. o T &I = 8800 — B %058 fin
AL KU B X Bl B S XS I A A RS
FRHE o s I A 46 1 4 728 A5 B Jon o 4 . SRR BB B

50°N
45°N 4
40°N 4
o _‘ L]
359N e
A e
" “*’ < Rl T 3
UL )
oNJ L g - i 4
PALAR Sia 4 *t:41§‘10.r::r::u-e
. il L L T T itk
..... MW v -
v % <Bca
ong P e e
20°NTZ5 st ssni4io” 11
€2 25 Z AN
f = < - -> 4 *
iSRG ftae
15°N foomap o 2 » po 2 2200 Ttny
o F1460% « = A2 T1tave
el LR ARAP I IEAIR A ey
lrcafs 2> AAA okt P r st b at T EE R
= gk > T -, ,vt-:a)‘ ,,,,,,, P
- i

105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E 145°E

kg

45°N

42°N+

27°N+

21°N+

K3 H R 00 8 R G R AR A A R (A
3b) o 3 AR 43 0y B I A% AL RE B AR DX (R 4
INF—0.03 m/s*) [FFE S AE & KUAM S 1356 I s
G Wb YR A KM KA AL T 6 WM s 55 . T
ik DXL T 6 KOS B AR 0 22 b 0 0 B R X 5k
LS ZR /N T —0.09 m/s”, R A M LM 2 &
JAH 7 B A R s XL 3 55 ] 3a i 5 KUAI L A5 1 4R
R SRR B 2 — SRy AT Al ULER 1| 3b iR mT LI 3,
WG RUH O BT — /0N 04 o 3 2 S 8 I E
X X B & K GJ ) SR B BUAR S KU &
IR iti 65 7 J H T T R 45 A A 45 JHL 50 B2 A T Ui
55 (0 T UG & RO AR B T I RRECX & Kb
Bl 25 B8 X 17 3 T e A 1K R B A B o A b
A5 A R T G Rz 55 0 i 4E 4 3 ] RLER 43
fif R RUEL” 5 R i i 85— M 1) 5 IR A Bk 1]

7 H 29 HO0UTCA 4a) . “RE" & K E &
B it 3R [ Kbl L IX 5 RO 7 T A R L P K
BlE AR 7 A 28 H 12UTCA 3a) JLF BA S
b, & XA 5508 4k o %5 B A0 0 T RUEL” &5 KUAR L
s £ RS 0 25 1B 2 EL 35 5 1] 4b B s i & X
A FE Y T R A3 A B8 TR i IX (SR H /N T
—0.03 m/s>)JFE# 28 H 12UTC (K 3b) A r 4
AN A T XA RE 7 T B KSR R G, x5 A
darh & RFNE] B Z ]SO BREE e K XA T 6 KR

39°N 4
36°N 1
33°N+
30°N

24°N 1

18°N 1

15°N v T + T T T r
105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E 145°E

-0.09  -0.07 -0.05 -003 0.01

3 2008 4F 7 A 28 H 12UTC J& #7 F0 i i 2 3 % 300 10
(a) 850 hPa {3 #i% BE 3% (L L L SA0 - gp) AR P KU CR B Sk L 3000 . m/s) 5
(b) 1000 ~ 850 hPa I F 153 A il B 1 78 WURLEE K- 20 A AL . m/s).
Fig. 3 The distribution of synoptic situation field and the divergence of relocation term in acceleration on 12UTC 28 July,2008

(a) 850 hPa geopotential height (solid line, unit: gpm) and wind field (vector arrow, unit: m/s); (b) 1000 ~ 850 hPa

vertically integrated divergence of relocation term in acceleration (unit; m/s?).
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Fig. 5 00UTC 8 July,2003, (a) 850 hPa geopotential height(solid line, unit:gpm),wind field (vector arrow,unit: m/s)

and specific humidity (shaded areas:>>14 g/kg) . (b)1000~850 hPa vertically integrated divergence of relocation term in

acceleration (For clarity, the negative value is maked by solid contour, interval: —0.02 m/s*) and 6-hour accumulative

precipitation from observation (shaded. unit:mm). (¢) 850 hPa horizontal divergence (unit: 10 s '),

(d) 850 hPavertical vorticity (unit: 10 s 1)
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Fig. 6 The distribution of synoptic situation field and the divergence of relocation term in acceleration on 06UTC 8 July,2003
(a) 850 hPa geopotential height (solid line, unit:gpm) ,wind field (vector arrow,unit: m/s) and specific humidity (shaded areas: =14 g/kg) ;

(b) 1000~850 hPa vertically integrated divergence of relocation term in acceleration (For clarity,the negative value is maked

by solid contour, interval; —0.02 m/s?) and 6-hour accumulative precipitation from observation (shaded, unit;mm).
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