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Abstract: In order to understand the environmental characteristics of short-time severe rainfall event

(hourly rainfall amount =50 mm) in Pearl River Delta, we researched the weather flow, T-lnp chart
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patterns and key physical parameters of 68 short-time intense rain event for nearly 7 years (2007 —2013)
by using automatic weather station data, sounding data, satellite data in the Pearl River Delta region. The
results showed that such severe rainfalls in Pearl River Delta are characterized by, first, the weather flow
patterns, which include typhoon type, southwest monsoon type, Beibu Gulf low pressure type, cold shear
line type and tropical cloud type. Different types have different frequencies in different seasons. Secondly,
temperature profiles and wet adiabat are very close in T-Inp in most of the short-time severe rain events,
and the water vapor content are rich in the whole layer. Thirdly, the features of the key parameters of the
severe rainfalls are that mainly the value of T850— T500 is small, usually 21—23°C with a weak unstable
stratification, higher ground dew point and PW. CAPE values are more moderate, mostly less than 1500 J
« kg .

ses. The key conditions for most of the short-time severe rainfall process are not the high-altitude cold air

CIN and vertical wind shear of 0—6 km are relatively weak, and low-level jets appear in most ca-

intrusion, but the warm air transport from low level. Although small CAPE value limits updraft, the
cloud base of specific humidity is high. If combining the configuration method of flow pattern (type), the
key environmental parameters, the range of parameters to set appropriate threshold according to the box
whisker plots, we can provide valuable reference to rebuild the forecast method of short-time severe rain-
fall in the Pearl River Delta region.
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Fig. 6 Box and whiskers plot of the key environmental parameters of severe

short-time rainfall events in Pearl River Delta

(a) ATss» (b) surface dew point temperature, (¢) PW, (d) max southerly wind speed in low level

[ The shaded boxes enclose the 25th percentile (bottom of box) to the 75th percentile values, with the median

values marked by a horizontal dash within each box; the whiskers extend upward to the maximum,

and downward to the min; dots are the average; TPT is typhoon type, SWMT is southwest monsoon type,

BGLT is Beibu Gulf low pressure type, CSLT is cold shear line type and TCT is tropical cloud type]
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Table 1 Main key enviornmental parameter thresholds of short-time severe rains in Pearl River Delta

7 R —— -
ATg/C T,/ C PW/mm /chqua r %11;:*1 Eﬁz/f s /r:{{fﬂ
L% 21~22 23~25 =60 <1500 <50 =>4100 <20
T4 7 22 R 22~23 23~25 =60 <1500 <50 >=4100 <12
b HR VA e A 22~23 23~25 =57 <1500 <50 =4100 <12
% (2O Y1 As 2k 23~24 23~25 =55 >=1700 <50 =4100 12<CSHR<C20
Al = A1 7Y 22~23 23~25 =57 =1700 <50 =4100 <12

b7 Sy < 5 A A I sl NG i ) = A B VA £
CAPE {3 AN K347 1200 ] « kg A2 4 I
JIe 77 AL TR AT I N b AT AN 23 AR A i » {HL FR
SR APAR K s 33X AN T i B WE 2

g AT 2 (D3R8

R = koEwq D

AR R (B .mm « h '), E HREKRE, o
PNEFEE A kg e m ) w W RMGE AR
W (BALm s Dog AR (A g -
kg ')k N B R BCCHUE 1/3600) . M (DA%,
s A & @ SN il 1 1 ) e 1B 2 933 L N
8. E &t Az NI K IR e i e 2878 Ry I 7K B )
b TAT R 43 1 LG ) %o A )2 AE R I B K L R = )2 R
R, 7 L RUD) AR N [ AR R A R AN A
2012) . b3 BT 45 R R BT, SR B K R AT PR EE
ZRAFARA R T 2R = ff M DX 30 =5 B K% . AR
CAPE {HA K BRI T b 0 30 AR #% i 14 1K
HZR NI L IRAR & . E AR & R 2 A ik 8 &
AR KA TR 5 .

4 25 w8

NEFH 20072013 4E 3L 7 4EBR = A1 L X T 600
A~ A SR G0 1% /NI B KR AR s — R ) i O ok
68 AN KA B 5 K S5 44 . SR AT R R
ARG E AT 43 28 R Ja X T R — P R AR Rk
— oM H T-Inp B 25 5 AE 056 B 31 55 5 504
fE. FELEBWF .

(1) XoF R Bk = A1 b DX 5 K J B 3 &g 7K 114 RS
VISR O I L P = P IB N o e = i | 3 2 (1 A S I
B GO Y AR RIS = FI AL, 23 A IR GO

YIAR LRl F .45 A ALEEACERIF £ .6 H LAY
BRI .79 H EE R & KA = A
i,

(2) & K7 pg 2R XU R AL AR VS IS R R &2
B BEXT NI T-Inp IR 2 FRAE S, - 16 BE 6 £k AN
AR KR e 2 CAPE X 2“8 557
PIRRTE 43 A A6 THEESS S AR, ¥ GO U ELk
RINERE T-Inp BORIE B RS BT F "
R CAPE K, BRI 2B K TE R T S0 “ k.
AT 25 AT AU 7 T B 4R B R R KRR A
R HE CAPE K.

(3) F PRI TX NL  CBEAE S H AT
T..PW.CAPE .CIN W = &% KR 2 T B X ) A8
) 0~6 km KUK 224 AE K ATy #E /N, — & AE
21~23C, RAZE 5 245400 I 551
ST E 2SS R K Z B B R F 5K
558 [ 7K R A TR B I5E A% 0 1) S B A S R XS U T A
BRI B AR S MR AR )Z 52 18
Mk . To FifE 23~25C,CIN<50 ] « kg ',
%~ JEEAE 4100 m DL B, KREZHGEIE PW HLE 55
mm Ph b i G RURL B R RO P R 2R XU L
BRVE AR A A 2 AL R GO U AR R AL I /N, 5
TR 7% A PW=57 mm., & X .V
2 KL bV I B CAPE — fiE /I F 1500
J o kg ' BT HUEE MM CAPE {H, % (GO Y AE L
B B < BB CAPEZ=1700 ] « kg ' BR#A
WA RZH R TS 2. 6K
R PG IR Z A0 7E 55 B P 0~6 km XU D)
AR R e, bRV AR TR R B 2 [ R Ak 7 55 Y A
BRYIAR B8 5 v (G )78 4R 0 K &2 K R Ak 1
Hh S5 R L XD AR IR BT



&2

IR C R A58« R VL = A I b DXCTE O I R R K 1) SR AR i R 5 BRI S e R AR 15

wl

TE TR = A 4l X AT DU F9041 3 R J I 3 3 7K Y
U Y I 75 3 (3 B 5 EE K i o 7 X iz 114 O
IS M LR A6 0T E] R 7 19 2 800 B3 3
LI B B 7 5 R 4G 5 O B = A X 5 K
ik R A A S %

S % Uk
WRIDE A7 - o B 55 . 2001, 3R [ Bl UBE AT 5% + 4F 2 JB. KA. 25
(3):420-432.

Bk AT 22 BRYE . 2013, %12, 7. 227 )4 1] & W (19 MCS FFAE K ) Ji i 5%
[ 7K i B2 . S5, 39(7) : 848-860.

R OCHA PR R B, BR IR L 45, 2014, JR30E 5 48 TR IR 2 9 B AE B £ %
EW ARG, | R4 ,.36(1):20-25.

BUEy, B SCME L HR B L AL 2014, S R K RRAE G2 3T B T . K
%,40(10) :1194-1206.

BEZR P AT/ 2013, v [TV K R AT T ER S B AR S 7.
JFA4,32(1):156-165.

TS0 A ECLT L AT AT. 2015, 3F 10 AF i R 5 5 TR ok R T IR I B
RS ERE. K% . 41(2) 1 143-152,

FEWAME L EUR R L 45, 2007, AR 5 L4 K B0t R W AL B A
Bl oM. KGR, 35(3) :374-378.

AR A 25 BRI L, 45 2012, A A TR AR A — Uk S0t 2 W A A
B ROBE 5 F R AT i R4, 31(1) 1 167-175.

BT B Y L kT L 4. 2008, )P PO T IR SR B S A R R
JERFAE B 43 B7. AR5, 27(5)  1161-1171.

ARR B B B BR L 58 2006, TR AE RATUR A T db st . K%
H AL L 29-83.

IV LT 2 S L 4 2013, JE T M B AR I R I50 R 9k 11 5 8 1k
T W AR B AR 9. K% 39(1) £ 20-27.

XIGZ 5K EEAR A5k PH. 2001, BR VL = £ P i X ply 96 IRV ik 2 T 2 174
SO IR A B AT AR R 12(4) :433-441,

SRR A, 2. 2008, 2005 4 6 F AL R R SE MR T Y
IRBE SR R ROBESR 8 43 BT, AR 241, 66(3) :437-451.

A o by AR T AHE L 35 5% L 4. 2008, J T BRI 4 28 A4 7 UG K R Wk S I
RBFSE. 5. 34(6) :46-52.

PETH 8 AR T SY 45, 2012, BR = 1 b X R TR 5 6k O Vi S T
] BRI PTG 4] 28(4) :564-568.

S LA AR AR, 2011, A rp X LAPS i JRUBE 43 H7 3 114 6 56
53EAh. R4,2011,37(2) :170-176.

i L e %, X FE AR L S 2010, SRS, 8RR IR AT K EX S
R AT, % .36(10) :102-105.

HRA B, FF Bt M 7 B . 2014, <7, 217 S W 1 AR 3 H7 IR 40 M R TR
WFE. KA FE.38(1) :83-100.

NIRRT S L 2. 2014 3 X I R R TR A 2 A DB 5
7. U A4 AL . 49-50.

INARFA AT, E 8, 4. 2013, %7, 217 J0 5 K 5 T 2 50 1 45 g 3 A
AR B R W AR . B TR K E L 31(3) :218-225.,

FFINE BT EREA, 45 2014, 219 18 25 5 T Pl B 2 R AE OF
5. K% ,40(6) :687-696.

MRS . TLBE. 2007, B 78 vp [F g 7 I e BOL 2 W 5 2= RUR I OC &
S4.33(3):10-18.

EARE E Al XL 2011, 2008 45 AR wg T TR Bk B8 W R AE B L
X EE AR AR .69(1) 1 137-148.

EEP AL, B 4. 2014, 2012 4E 7 H 21 H AL EE KB
TR K VR IR RFAE . U5 40(2) £ 133-145.

ST BE bR R R0, AR 2013, I TR KU R TS LI L 3 R W
FRAE B R 7RG 2 41 24 (2) 1 129-139.

AT W0 ST PE, 5. 20110 )7 0 5—7 5 =5 A R 5-14 R HT K
HE T FERS L AT, 4. 37(7) :838-846.

AT /NG 2010, R TR R 2 T O R R 3T(8)
913-918.

AT/ 2012, 2012 4R 7 H 21 H b 50RO B MR 4 B A%, 38
(11):1313-1329.

AT /N /R 75 1L 20120 7R R 5 5806 I I T R TR R i
J&. KRR .70(3):311-337.

ke L A AL 2009, K g B TR B DX I R 8 5 R KON TR R Y
AU SIHT 5 X BT FL . KR 24,67 (1) 108-211.

TR/ANES EEZE L IR . 2012, X6 R A BRI IR AR RO, AR
FAR . 70(4) :642-654.

kT RE IR AR 2013, SE T U AR R ) 3 R 4y b
T 9 X 9 R SRR AIE. 15 IR 45 32(5) 1 1492-1502.

B T AR Sl BB 2015, 2013 4F 5 A AR BB K 5 b E i i H
MRS TG54 T3(3) 1 442-458.

. VIR EE. S, AL 2014, A B R I R 2% W 1 2 RUBE B BT 3 41
B, 54 ,40(5) :570-579.

BRI Wk SR B 55, 2011, AN TR) 28 B R R B 308 S5 5 I R
A I I 30T TR TUE R . AR . 37(7) 1 795-801.

JAEL Ap A S B B AE 5L 2015, BT — YY) ZE Vo e R B T A A 1Y
o RUEE X R G4BT, %R 5 41(8) :953-963.

Chen Jiong, Zheng Yongguang, Zhang Xiaoling, et al. 2013. Distri-
bution and diurnal variation of warm-season short-duration
heavy rainfall in relation to the MCSs in China. Acta Meteor
Sin, 27(6) .:868-888.

Crisp Msgt, Charlie A. 1979. Training guide for severe weather
forecasters. AFGWCTN-79/002. United states Air Force, Air
Weather Service(MAC), Air Force Glbal Weather Central.

Davis R S. 2001. Flash flood forecast and detection methods. Mete-
or Monog, 28(50) :481-526.

Doswell IIT C A, Brooks H E, Maddox R A. 1996. Flash flood fore-
casting: An ingredients-based methodology. Wea Forecasting,
11(4):560-581.

Fujita T T. 1956. Mesoanalysis: An important scale in the analysis
of weather data. Wea Bure Res Paper, 39:1-84.

Maddox R A, Chappel C F, Hoxit L. R. 1979. Synoptic and Meso-a as-
pects of flash flooding events. Bull Amer Soc, 60(2):115-123.
Miller R C. 1972. Notes on analysis and severe-stome {recasting
procedures of the Air Force Global Weather Central. Technical
Report 200 (Rev). Air Weather Service (MAC) , United States

Air Force.

Ni Yungi, Cui Chunguang, Li Hongli, et al. 2011. High-resolution
mesoscale analysis data from the South China Heavy Rainfall
Experiment (SCHeREX) : Data generation and quality Evalua-
tion. Acta Meteor Sin, 25(4):478-493.

Tian Fuyou, Zheng Yongguang, Zhang Tao, et al. 2015. Statistical
characteristics of environmental parameters for warm season
short-duration heavy rainfall over central and eastern China. J

Meteor Res, 29(3):370-384.



