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Abstract

A strong thunderstorm weather process on September 28, 2014 in Nanjing is analyzed by using the
conventional meteorological observation data and NCEP 1° x 1° reanalysis data, lightning data and
Doppler radar data. The results showed that: (1) before the occurrence of the thunderstorm, the
high temperature persisting in Nanjing region was found, which had cumulated mass instable ener-
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gy that should be seen as the prerequisite, and the southward cold air stirred up this instable energy,
which was the induced factor of this thunderstorm. (2) The process is wet thunderstorm, and nega-
tive flashes account 93 percent. Strong convection weather was concentrated in northern and cen-
tral area of Nanjing, the Midwest is intensive lightning zone. (3) The upper divergence and low-level
convergence and strong upward movement are the dynamic mechanism of the thunderstorm. Strong
water vapor transport and high relative humidity provided good moisture conditions. The results of
the analysis of the stability index show that the thunderstorm is the result of the common function of
the strong dynamic instability and thermal instability. (4) Radar features in the strong lightning re-
gion show that the echo intensity is maintained above 45 dBz, the wind profile shows that the low
level is the east wind, the middle and low level is the west wind, the echo top height is maintained at
about 14 km, and the zero velocity line shows an obvious “S” shape.
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1. 5|15

RSBV X R A I i s ) R FE R R —, 2 RAEA S AKRER S5, 724 DU Pt A
NERBCE . LI REBRARR N Z KA D, Ml LI E i, UE2E, MEER, KT
BB, TERT MR E R B2 K IR, BT R IS X . I AR P B B AL AT
ABHITAE. ARMEHAS RS riE, RS SRS KR T, ERBREATR: A0
PAmE T, RIS R BT Z MR R[] AR A R E A RIE[2] . BEEEUE
TR AR B R, BUE AR O BB I 7 F B3], SRR sh FI R & 2505 H B N A
WA T VFZHTIE[4] [5] [6] [7] [8]. s RS/ EMEM, MRXATGFEARCES, KETEEEMN
KIRGAT I S4BT 5 1E, C& N E WA BTl FE[9].

2014 9 H 28 H 15 1% 29 H 0 i, A R{HTARAE 7 —RSEX R IR, 2206 IR H IR I 5 PR K
KRR o AR SCIE IS AL T RS R TR S & W EY), 462 TR EEATR
BAT 8T, BRI 50 T B RS BOR EALHI AR, RN TR Z R AR KSR, NERN
NEEL RIS S i [T

2. FRIKIR

JEHY 2014 59 H 27~28 H NCEP 1° x 1° 6 h — R M 7ekl, Rt 29250 £ % KA H 1A 2014
9 A 28 HIFMIZORL, WMEFE 6 min. [NHEEHERELFE N EEMM, NERMNESAS ADTD
VLF/LF INHEERM RS, HAAEIELIN, 5B WS 2 0 8] & AR 1 A L (RP HBIAT) .
3. NEFZ 9 i
3.1. [AEEFB)4FE

ARTE B A LR PN # 17,366 Yk, HA R R T I 6938 Yk, LFE 490 YR IEINFI 6448 1K i
[N, SN R I 93%, 25 A1 Tt [N 2R B X IRt v s () 5 g% [10]. Forb 28 H 18 B &2 21 B [ HL AT A i
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7, B HLIRTE{E y 185.38 KA, /R 7.37 KA, P IR IE{E v 36.1 KA. [A HL558 B 42 HH 7E-50~—10 KA,
Bt FE 4R HHE—-30~0 ps.

3.2. INEEZS[BI4FE

B E B R WYL X (118.5°E. 31.9°N), FHLHLE LI IL - KEgENR.
2 1 NI NANEE DX TN B R BORN N B AR I BE R o SRR SR FEALERRI 3, B T A Fa e
B PR LB T R S0 K R R 78 R RE R AR 2 Ah, 1025 LR Hb A6 TH/E F (52 o

Table 1. Lightning features of six jurisdictions
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X BN TR R PR YOO —k, MR R THR R E e, ARITERARE, WIXH
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L.

4. INRERDH
S @R

500 hPa, 26~27 H PERFAEREI R m R PE b, B4k % 32.5°N Db, S, m al HILRREL
(R SRR 28 H 08 I & 20 I, P XUHY FAT R A R R, F R TAEHT EAHEENIX, Rk T
Al AR ) B EAFRE X, AT R R RYERERIR R . 700 hPa, 27 H 20 B, PU)I1 L4 76 Fe iR A7 1E
PO R iR AT V) AR 2600 T R Bt AL, D)4 R i 10 78 R S i s i 2 B4R 3N, 8 04 v i BRI R s 2
TLAHIX, ARZ BRI = <P, 28 H 12 B, TUmdim & UIBLLm vab i s, iU
MEB. 9 H 27 Hi#2, 850 hPa 0°'CLLZHifi %, 28 H 12 if Bk E A b X APy 5235 4L &6, 28 H 20
A2 S FNRILERLIX, ARSI S M X 28

5. ¥IEEIFA &
5.1. BIh&EH

5.1.1. BB

W 118.7°E (R v & ) MU B B, HP XN EX, BIEAX. 28 H 6 I (& 1(a)M &
X3 2% 400 hPa~250 hPa NAEMIX, HARFTHEH —mEas 0. M5 IESUE A fRUEIZ B8N, 28
H 12 B ( 1(b)) 400 hPa Lh_ L@ EAAEIEES O, WEARAE, KENEGX. FRKEN, @EE
B RZEE s AR E LT ash g, s RS B EUR G T R sh S Ak
51.2. EENINE

56 ) 2 LX) AZ BE ™ AL s UAL A IN L, A A T3 BRI SR ANZERF . 28 H 12 I, U KGR HOKTE
HYIAZILF] 18 mis. Fi5h, U G I BN IER R KA TE R VRGE R 3E EL D122 1R KA
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Figure 1. The vertical divergence profile at 6 o’clock (a) and 12 o’clock (b) on the 28th
1.2014 £ 9 A 28 H 06 B} (a)#0 12 BH(b) Bt E ZESIEE(BB4L: 107%s Y

5.2. KARFH

28 H 12 i}, 850 hPa 5551 I KR Z /KR IRIE A Wi dth ) B /K X Bnis, R it b XK VR 2 4%
K, WAL RE —KESEES L, SIS SN BR AR T 78 2 KR M. TEAKKR L
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5.3. FRREERH

5.3.1. REEERTH

28 H 08 I}, K $6%—E KT 35°C, b IRIEH SI 4 1.45, KIXFES VV A 2.5,20 I K $5%ik %) 40°C,
SI [ h-2.71, VV NPREIEK % 21.7, CAPE i£% 995.6 Jkg. UiBAH RAEMBATEZES C&#T,
WA T KEARE R R, HEsh TR R e,

RS EFRHL SSI & — R AT T X 43 i E5 B 5 AR TE RNA R SH, W T 3) 1 5%t 5 X 2
RAFFERIEN . 2K CAPE BRI, SSI K, 77 A 5 KB RS T fE 1 DA S X 5 3 bl K
A LAR ARG FEh SSI A AR RHIE S CAPE IR AR R IE L — 3. AT DL IR B0 F 2 ik ) F 5 5
TIARREEFAF L FER 4R

5.3.2. IRTHR
tH 28 H 20 i T-LogP K(&] 2)%& th, 500 hPa LA T ¥ AR E 24, IR e st 2t ple 7 « b
TR BIMIWCETEAR, A R T I ORI LR O SR AL

6. BIAFAR ST

JEHY 2014 4F 9 H 28 HFd ut 29250 %1 8l K S ik TER X TF B AT AN N R R WP 9 A 28 H
13:00~9 A 29 H 0:00)#1T /i A48T H Z AR AERT WG I BOFUE Y
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Figure 2. 28 B 20 Ff T-LogP
2. T-logp graph at 20 o’clock on the 28th

6.1. BIESEE

RN, Bt A T R B4R AE 45 dBz DL L, RMEXA T X, mEXALT X, X=4
Dt R N AR, BRSO E X — k(A 45 dBz DAL 53 e 5 [X A B O AH 5

6.2. MERLE

R TEUERE (VWP it i) UG (0 S RS (3R DL, X o 8 o — o MO Tt I [11].
K399 H 28 HZEEIANELIE, B ND AEGRHIX AW TIX) . 52 T R 2R BN
RS ZR R AR R P X BARZ AT S 2 RIAR 43K s A4k

Figure 3. On the 28th, 14:00-15:08 (a), 15:15-16:17 (b) Wind profile drawing
3.28 H 14:00~15:08 (a), 15:15~16:17 (b) X BELZE
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6.3. EIKIn

R SR U AR P R AEAT BE A R BB e (R e B 7 AR e 2 A T fL, R0k B8 v 1 vt P 0 PR 5 2 Lk
LT, MRFERN BT RO R B AT A R O 1R, ORI T e AT A — € R L
b TR BRI T LR R AR DL[12] . TEERAE T, T b X (R [l T v R AEE T =, Ab T 8~14 km [
HIGERY B A, [RI T R4k e iy, Ab T 12.5~15 km Z[H]; FH B AR, [k Tl BE4EHFLE 14 km 245 .

6.4. EEERE

AR [ FE (00 A 1.5)HEAT 70 M5 51): 28 H 14:30 /i, #HEFIE X [Bl3 & h7E TR 1% 25 km 2H 2 P8 Y ,
ZJ5 IS TR E 75 km,  15:15 FF B A SEHORH] 100 km, BT GHAL R R IR 2 . R
2EHER “S” I, MEER “S” T, LA TERMEER TEMRIKIKRE, SWETR T R —2.
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(1) BB m i e B R A A R T e K R BV I B AT A S A, ¥ A NIRRT
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