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Synoptic system and physical quantity characteristics of
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Abstract Based on the data of Intensified Automatic surface Weather observation System (IAWS),
ground observation data and sounding data of Shandong Province from June to September from 2009 to
2013, 98 regional heavy rainfall cases are selected, and the synoptic system characteristics of heavy
rainfall are statistically analyzed. The synoptic systems at 500 hPa are divided into 6 types, the synoptic
systems from 850 hPa to 700 hPa are divided into 5 types, and the surface mesoscale systems are divided
into 7 types. The 24 physical quantities representing atmospheric thermal, water vapor and dynamic
characteristics during the heavy rainfall and the earlier period are statistically analyzed, and the minimum

values, maximum values, mean values, and percentages of threshold values are calculated. The
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percentages of southerly wind at 850 hPa and 700 hPa that reached jet stream (=12 m - s™') are
respectively 56. 1% and 62.2%. CAPE ( Convective Available Potential Energy) equal to or higher than
300 J - kg™ takes up 72. 6%, K index equal to or higher than 30 °C takes up 86.7 %, SI ( Showalter
Index) equal to or lower than O takes up 75.5%, 6., equal to or higher than 68 °C at 925 hPa takes up
82.2%, and 6, equal to or higher than 66 °C at 850 hPa takes up 74. 8%. The precipitable water equal
to or more than 55 mm from GPS/MET water vapour monitoring system takes up 81. 8%. At 850 hPa and
s)and 5.9 g -

(cm - hPa +s) ™", and the mean values of water vapour flux divergence are respectively —4. 6x10°g -

700 hPa, the mean values of water vapour flux are respectively 8.0 ¢ + (c¢m - hPa -

538 &

(hPa - cm” -

values of vorticity are respectively 12. 6x107°s™", 12.3x10

s)"and =2.7x10° g + (hPa - cm® + s) ', At 925 hPa, 850 hPa and 700 hPa, the mean

“s7'and 9x107°s™", and the mean values of

divergence are respectively —=5. 5x107%s™" | =3, 1x10™°s 'and =3. 4x107°s™". At 850 hPa, 700 hPa and

500 hPa, the mean vertical velocities are respectively —4.5x10™*hPa - s™', -7.4x10*hPa -

—11. 1x10™*hPa - 57",
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Fig.1 Percentages of various synoptic systems at 500 hPa
that caused heavy rainfall in summer in Shandong
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3.1 RBEEARIR O AR ER
585K 7= AEAE 850~700 hPa H RUBEAIGHR (=A%
IR HC 2R 8 ) B U V) AR AR A X, 2
ek LR IR B iR 2 (18] 3a) , 5 IR B 35. 7%,
AR O AL, 7 T 1L P A b I b A R
HARFR A R AR 46 5 & P AL A& v v 5, 9 %
IR X AR P b A P X, A IR D R,
TEE H LR LI ZR 2 3 U0t 25 s B K 27 %
WU B, 76 1L P RS ST R A6, H AR 5 9 g
RUVABLRAL TE 5, SRR X H e & o & bR
T DX, AR & T AR, A ORI L AR 2 ) B S
X A2 HH B R K
3.1.2 fWEImBRA X

BRI K H PR ZE 850 ~ 700 hPa 45 i (1) 75 XA i
et B I RUHE | 1 1 220 2% 0 B U 1 I 8 M P
LA I 5R A IX, BE AR S R R B 23. 5% (&
3b) . VORI AR B A, 28 38 B 200 Y o B
588 8 7K DXL -0l B T 1 A sk 22 TR A 4 A X
EPEAL B AL AR 5 e AR A R K 2 8 Tl
e,



53 4]

WGERE A5 LR B =R R K B 52 0 2% G A B i RPAIE 61

3.1.3  ZaUIELHREEX

SR OK HH BLAE 850 ~ 700 hPa i B XU Bk fi 43 K
SRR AU 6] B 22 o) VA8 £ ) e 43 X, e 2
B ) 15. 3% (18] 3¢ \d) |, SRR T U128 2k
AR D P Rl A8 o B P L P R A
b X R B 3R PR KL
3.1.4  HAEIRREHEX

52 53 AV 515 XUA I AR IRVIBE 52 W 7 A it
IKUREL 7 SREL 14, 3%, 558 KAV {5049 2 XL
W AR D A B O AR A R (P 3e) , TR B
3.1.5 U ] PR AR 5 X

SR K R AR 850 ~ 700 hPa e 0 A m) U] 48 £k
TR 11 2% , AR TR i i S U1 AR e 61, %
A REARTR PRI oL, A R K TR A
Mty i DD ARER (] 31) R R 7 8 i RIS DY L

(d) (e) ®

3 850~700 hPa j* A= 5 [ K () KR GEAEAE R 1
ARSI K P IX (o P ROBEARR I 0 ZR B 2L, b i
ARG, e-d. R YRR AL, e. 5 KUEIRERY £,
W UL Y 5 i S SO TR Lk, HLSE 2 D) AR 2k
20 DX R R K VR X))
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700 hPa & percentages of the maximum values of vertical velocities (¢) at 850 hPa, 700 hPa, and 500 hPa
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