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Abstract; This paper summarizes the research results about gust fronts in China in recent years, illustrates
their spatial structures, types and characteristics, discusses formation mechanisms for narrowband echoes
of gust fronts, proposes the subjective recognition methods to gust fronts. The results show that based on
the radar data analysis, gust fronts can be divided into two types: The static gust front and the sport gust
front of the original thunderstorm, and the former can be divided further into two subtypes. The feedback
effect of gust fronts for the original thunderstorm is completely different because of their different types.
The formation mechanism for narrowband echoes of gust fronts can be briefed as two categories: The first
is Bragg Scattering caused by the pulsation of atmospheric refraction index gradient, and the second is Par-
ticle Scattering caused by insects. Using the characteristics of reflectivity factor and radial velocity, we can
identify the location and scope of gust fronts and can forecast their extrapolation. Because gust fronts are

close to the ground in the lower atmosphere, we should use a lower elevation of radar data to identify them.
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Using the radar echo characteristics of gust fronts, the formation, development and dissipation can be comprehen-

sively identified, matching up the variation of mesoscale convective clouds and arcus cloud lines of the high-resolu-

tion satellite visible cloud images and combined with surface mesoscale observation data.

Key words: gust front, narrowband echo, pulsation of atmospheric refraction index gradient, insect scat-

tering, generation and evolution of thunderstorms

5

Xof i A2 e R KR B TR LA PR BT
1 23 R e i 2 U B 7KORL T TR 28 % sl 4 T B
e A TR S & R /T W1 2 2 1% s R 7 N 9 1
JE T b I FSG8 Y ¥ v ) Y R ) 5 A U Y
2% Bk B XU (5K 85 B 45, 2001) 32 i % it
IR e 3 A B B T UL I R S — IRV
23 S0 TR T b TR ) IR 2 ) A0 HE S B AAGE B 7 1)
75 5 J] 13 AR Z B 1 s ARSI T s B B R B
K& (gust front) (/N5 EE, 2006a) . [ XUAEME R
5 AR A LR — B, SCFR TR 2R 09 M U i A A
i B Coutflow boundary) (Wilson 4§, 1986 ; 5k —
22005 f /D EE,2006a32012)

M4 Wilson 2 (1986) i 4t 71,1984 4F 5—8 A
BB R LN L X ) 653 A% i KUk A 79 % )2 i
AL B ) 10 PR A Rl R HE 7100 1 1)
RS LA SO TR AR KRR B SR T 2 &R
Y R S . Wilson £ (19935 2006) Xt 1 L )2 18 &
2 O XU Y i e 2H RN A i s SR T R TR DG Y
oM T REMER B85, UL BT = 0 e A8
ERHIARRELRNEEMEZ — FEHBER L
Joe i ik e v R A AR T (AT /AR 2012)
T EAL TAEE WM T 2 M5 (2 RS
2002; T 75 = 4, 20095 A1 75 J7 4, 20095 M 3 55
2009 ; JiF B B 4, 20115 X 45 4%, 20075 22 2% IR 4%,
20065 7 T MEAF . 2011) oy T [ XU 119 [l 9 5t B2
585 o H FLA AR AR T8 8 — AR XE BRI 3 L 7R 20
90 AR LA » P4 53 R 7 A v 4 2% 5B UL I 3] fE
WU B AN B 53 A T A 2 GIRAgER L 2009) i 2B 4E
Wit o B 2 DR XL AR B iR A K KRS R R L R R Y
7N @ QO I R T DO NN IR g S S G
A (] B SR R ORG A . R Sk a2 R e R
SR i R 2 B R X RS A
A E BRI S AR SO T AR R ] X
W XU BT O e 19 A DG AT 5 ) B R XL Y s )

oy T R AR o R T B XU %l [ 30 Py FEZ AL
i 4 T XU B LR 7 0 O T 58 0
KA S S LERR) T figp 2 A8l S P o 30 0141 00 42 1t
IrHT AR .

1 B XA 2T 5 7= A ML B

L1 BERSERMALH H SR

1.1.1 HEREGH=EREH

BRI XOR PR = R R ZE R T IR
W BOE B . 1 I e 2 TR R R
T B ¥ A AT R ) [ 25 U2 TR I I, k2
HHEXNEAXWB SN . 2R s WE N2
B TR K 4 B DL S 21 28 S B A B0 TR Y
JZNZE R B M E LRGN R . B s s
L HS I 25 A A BT B oA R XU A T . BT
J F L I AU 52 L A AR W A AR B AR L ek A
] b sl B B a3k 7o H Sk 7 i R AE XL
BTG 0% 2S R Ah A T B B R B iR
S SRR AR A B AR S S
BT B i & AR UL, e B T R LR IR
RSB S e 1 R o ol T i 1 S AR B (= A =
S 7/ IS I AR TS/ A= 3 s R IR R LTk
TS ]I R ERNEZ LB RRE BOCR &

B 1 TR A U AR XU T B A R R
(Goff,1976 ; Wakimoto,1982)

Fig. 1 Vertical structure diagram of thunderstorm
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Fig. 2 The lifecycle of static gust front (Wakimoto, 1982)
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Fig. 3 The low airflow pattern of the supercell storm
(UD is up area, FFD is front sinking area, RFD is

rear sinking area; Lemon et al, 1979)
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Fig. 4 Reflectivity factor at 0. 5° elevation of
Xuzhou SA Doppler Weather Radar
at 23:45 BT 14 June 2005
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Fig. 6 Reflectivity factor (a) and radial velocity (b) of the narrowband echo of
Nanchang SA Doppler Weather Radar at 23:46 BT 5 June 2009 (Ma et al,2009)
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