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DATA HiMe Hijo/ld U6/
CONTOUR LINE REFLECTIVITY 10 (H/5)
(o0 100 @0 )

wewsy

o A

£ e e e e

L P A

]

-66 0

SE

OATA TIME 87/6/25 0657
CONTOUR LINE PRESSURE 10 (M/S)
( -1600 1600 200 )

10 (#/S)

OATA TIME : B7/6/25 0657
CONTOWR LINE : TEMPERATURE 10 (H/S)
{-100 w0 0 bl

10_(H/S)

e

E O o S T e ST
5 e e
. A
™~ B R I A N A
o .
- . » P R ]
['al
\ \m///
e A
1 e
BT e T e NN~ T
: —~ *\4 " » "~ - o
- —
9 T T T 1 T 'T--‘_4‘. s Lot R s e
-&6 0 -46 0 -260 60 140 340 540

420 0657 LST IRe )75 4k — A 1l (200 4.1 th EF AR B B ) & (A) U35 & o)
Wl (YRR PR B RE & S {E AR » THIBEES 10dBZ) ~ (B) Ry 88355 (B0
10 Pa) ~ (C) i T B B (RIFE 1K) -



AP

DATA TIME

87/6/25
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DATA 1Mt H7/6/25 0710
CONTOUR LINE REFLECTIVITY , 10 (M/S)
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(eo 700 100
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UATA TIME 8776725 0728
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)]

(o0 .700  .wo B /sy

DATA TIME R7/6/25 0728 )
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( -t600 1600 200 ) S (4/5).
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(-wo 100 a0 Y 10 /sy
Mo o 4
l,lj) r
- T T ::‘T * - —
-66 0 460 -6 0 -6 Q0 10 340 240
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UPDRAFT DOWNDRAFT
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S SRR QA PSR AR ARG T C LR AR BURE - G - H - TPOREERE
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FELEU) 55 V5 A A% A 2 T S50 » BTl B wi Rt oK T 5 2 8 0 e B ARG A S & o e 1A
il BCER A e AR DRI IR TR BRI SR R AR o T B B SR > T e A R P SR N B
W R T AL T BE R R - (AT R A v (B IR 2R 0 lud s PG SO VT e A _E T SRR -
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Eitigppt ( base line ) KT - H OB K AR SRR 1S A5 R A (> &L VVP BLER % B 3l hel % iy
FiTHE S RS I DA H A A OF P 4 15 52 48 BRI R o H@ AL A0 27 Fom - 1 £ 1t 52 48 1Y
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RUCHI 8 O R E R o Q0 o (R R IR 2 SR B B KR M R O R A 1F R P N b R TR R
SRR S > A RIFRBREHIGECE T - BErgE AT R AT E A LA R B R AT T 2 1R 1R
2R BN R B TOP#£13 5 Az iy S 15 DAMEFF Y B 22 48 ) -
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{5 itk — pFEES

B 8%

(A) = B2 R 5 & B
A i i S B P ] LSBT S AT 3 o TR

wle —x) + vy —y) +w(z - z) = RV, (a.la)

Ri=((x-5)" +(y— )+ (s — 21"

£
Vi 5 288 {18 5 5 I ) e 758 el
(i, y, ) B AT EN EALELE
(x,y,2) B2 PR E AL EME, TH AL A0 - 17486 MIEE#E P 135 - hR

W = Weir + VT

EF A Vi 55 R gz AR —2.0020" M (D)™ e B - 2 5 S
p(0) FiHh #2425, v p(0)e /M0 SR SRR o B AP N A ST L S M AR L
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HERENEE S M BEEHNREETLORUTIMES CH » MRE+A N BAEKH R
EREEE S o FTRMERRZ SR 2 TR RMEAFERAK  HEREE T A RY
T H R o MR AT R L E JE R R -

Pa
7

;=T =2 bi =y —yi ¢ =25

A (2.1a) 4 nT 2 55 BR

wa; + vb; + we; = R;V; (a.1b)
Py
v b
a; i &}
AZ = 5 )BZ = 5 sCZ = 5
R, R; R;

ECEER AN T M (w,v) » Hif (a.1b) ATEY K

uA; +vB; +wC, =V,

(a.2)
wAy +vBy + wCy =V,
u = fu.l VI + fu‘Z‘/'Z + e w = o + e w
(a.3)
v=fuViI+ fooVo +e,w =70 +e,w
fur = B, _ (y —y2)u
¢ A1 By ~ A2Br (2= )(y —y2) — (z —22)(y — 1)
Fuz = -B, _ —(y — )R
A By~ ABr (- x)(y —y2) — (x - 22)(y — 1)
for = -4 o —(17‘11)1‘?1
vl — -
A By — A3B) (z -2 )(y —y2) — (& —22)(y —y1)
(a.4)
Foo = Ay _ (L - Il)Rz
Y AIBy - ABr (- x)(y —y2) — (v —@2)(y ~ 1)
. BiCy ~ ByCy _ (y—y)(z— ) — (v — 21 )2 = 22)
YT ABy - ABr (w—a)(y —y2) — (x—z)y — 1)
R A'ZC] - Alc-z _ (T - .”L'-z)(Z — 21) - (.’E — .”Cl)(Z - 22)
Y AB—ABr (- —y2) — (2 —x2)(y 1)
u' = fuVi+ fi2Ve
'U/ = fvlvl + fv'ZVZ
(2.3) E M - JE M v 4 5 F2 = (anelastic mass continuity equation)
Opwyir du  Ov
P ( + OJ) (a.5)

H(a.2) + (a.3) » (ad) ~ (a3) XNAlfEH U » v » weir Z ZE 2RI - B EKE MRS
I KR B ) bR RIER @ bog Rl B TTALS o T I RS A R 5 [
R o MAEEAIGT RS BRANTY S 3 E b5 R (1l TH) 09 38 EUSAY - BT S0 I K R RS
(u(k),v(k)) » RI&H g A XE B TG B ELR B o e B (B 8 il B A% U el 8 A8
A (2.3) 20+ FTEFLJE KBS (u(k-1),v(k-1)) a0t e IR SR 1%+ BITAT R = R 22
F g2 (Wvwe) BB « M6 S EZRIENER D H) 4% 498 E (variational adjustment)
{5465 o P S G SRR - R DD BE  FRMIWIEH e B - T A B =AY -
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(B) VVP ( volume velocity processing ) #lil J&, £ i

Waldteufel and Corbin (1979) ¥ 5524 VVP 895 AT » ADER AR ~ YJra B B = 75 1) R vy
ZAEZERTES S AT AT > Al LaFroR o A T RER T Bl WK K AR R~ JRGE - A - A
T2 35 IR T 55 3 LR s g o

Y
B4 R %

(1) 18 oy il 55 75 2 B o 2 R PR AR AL, -
(2) SRR+ 5 47 B8R 2 LB, 7 I 1 T T 8

AR ABE ELEEPOBEE SRR OB ELR (2o,y0.20) » B VY © (1o, vo, wo)
C O R B BEE YV  (u v, 0) 0 B (=) BIEREETT 0 Vo SV Z BRI ¢
W= +ulla - a0) +ully - o) +ul(z = )
v=wy +v.(x—x0) +v,(y—vo) +vi(z— z0)

w=wy +wy(r—1z0) +w,(y—yo) +w,(z— 20)

ANALYSIS
VOLUME

Ar =20 —30 km
A= 1-u2°
AG = 30— 40°

WOEAL 710 £50° - A RRARER T © & Jel35 Ve 15
V. = u sitnfcose + v cosbcosp + w sing ‘
0 EETIA
¢ HEMA

x = rsinfcosg

y = rcosBeose

Z = TSing

r & TR T A RO O R RE B
W53 AT R At O A [ 2 B Ve (T RS
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Vir = sinfcos(ug — wfxo — u)yo — u',20)
+cosbcosd(vg ~ vz — vyyo — V. 20)
+sind(wo — w0 — wyYo — W, 20)

aim 20 byt
+rsin cos® pul
+rcos*Bcos® pu),
+rsinfcos*fcos® p(u), + v))
+rsin? pw’,
+rsinfsingcosd(u’, + w?)
+rcosfsingcosp(v, + w))

FRIAL AR > BOR ST P AT S A AR A o0 B (0. 0. 20) RS E (0,0, 20) - FFEH IR
BEFEMT - B aREAT > Bu, <o, v, <v, » @A EBw,, 0, » (HEEULEEY
YIS U BT USSR L F R RIR SR K T ) AELAE TV, 1
%=

Vir = sinfcosgug + cosBeospug + sindwg
+rsin?fcos?pul, + rcos*fcos® v,
+rcosfsinfeos® (), + v,)
+sing(rsing — zp)w’,
+sinfBcosdp(rsing — zo)u,

+cosbeosd(rsing — zp)v,

RS R/ N7k BIMERUG S o AT e i ch 2 AL Z BT - B RTINS 28 1m0 a5
Vi LAF &R > dgmng £l Vo R 5

9
oF
F = Z -ézu
J=1

u; B JELSS S %%@ﬂéﬁ%*%%‘& » T ZAHAIT RATR

j uj Sy

1 ug sinfcos¢

2 Vo cosfcosd

3 wo sing

4 'l rsin?fcos? ¢

5 vy rcos?fcos?¢

6 (uy +v%) rcosfsinfcos? ¢

7 w sing(rsing — zp)

8 ', sinfcosd(rsing — z)
9 v, cosfcosd(rsind — zg)
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IR /N ZEHCHT o W SR IR e A5V AR M b o2 78 1 LB R 25 (B H S d N

2

Vri_Fi
H:Z(T)_

1 t

OH -2 oF, \OF,

= =SS, - A
Ouy o2 ( (9u, )Ouk

Lo B Rt 9 25 TTRLES
o PR L HE 3 (data standard deviation)
Vi EUE A e S 5

OF; BF OF, .
ZZ Ou, 011k b= Z mvﬂl
My = Zm My

= zk:w[],—k‘;%ivn

u; 58w ~ v s w s wp vy s (W ) wl s oul s o N BORR B R ERE Mk
HISCRERE » JUSUAR g TR -

HEEE -
it B #% A Waldeteufel and Corbin(1979) iy 5 i -

OF;
lejk u; = —F Viy
3 ;. Uk
HEARBAX =B A~ X~ fIB » 9] AFRRS B ¢
df1 = sinfcos¢
df2 = cosfcose

df3 = sing
df4 = rsin®fcos?®¢
df5 = rcos?fcos?

df6 = rcosfsinfcos*¢

af7 = sing(rsing — zg)
df8 = sinbcosd(rsing — z)
df9 = cosbeosp(rsing — zg)
rodflxdfl dfl xdf2 dflxdf3 ... dfl x df9 1
df2 x df1  df2 xdf2  df2xdf3 ... df2 x df9
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A Study of a Long-Lived Rainband (1)
The Thermodymic Structure and Trajectory Analysis

Shu-Jung Yang  Tai-Chi Chen Wang  Pay-Liam Lin

Institute of Atmospheric Physics
National Central University

ABSTRACT

In past Mei-Yu Seasons there are many long-lived systems evolving near the front, however the
mechanisms to maintain these systems are not very clear yet. For TAMEX IOP# 13 case, a long-
lived rainband had precipitated near 200 mm/day in three areas within Taiwan vicinity in its almost
one day long life. The characteristics of its structure and life cycle of this slow moving system is very
different with the fast moving squall line in the same season. From two hours continuous analysis of
the kinematic , thermodymic and the reflectivity fields , the results show that the dynamic structure
of this system was very steady. The trajectories calculation provided a vivid illustration of the
dynamic structure, the northwest edge was very similar to the leading edge of the convective region
of a squall line. The low level west and southwest inflows form this northeast-southwest orientated
shear zone on the northwest edge. The west inflow encountering the shear zone were lifted above
the southwest inflow and form the major updraft . This updraft associated with shear zone was
tilting toward east. Only near the narrow southwest tip the southwest inflow may contribute to the
updraft. A low was formed in the middle levels, the pressure gradient force is helpful to bring in
more moist and warm low level inflows and maintain the three dimensional unique structure and

sustain this long lived system.

Key words :Frontal rainband, Mei-Yu front, Trajectory analysis, TAMEX [OP# 13.



