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Analysis of Atmosphere Stratification in Extremely Heavy Rainfall
Event Associated with Severe Typhoon Utor
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Abstract: Severe Typhoon Utor (No. 1311) brings sustained heavy rainfall with extremely strong convec-
tive storms to Guangdong after it makes landfall. Based on the observation and the NCAR FNL data, char-
acteristics of large-scale circulation, especially of the atmospheric stratification during the extreme event
are studied. It is found that, the maintenance of the instable stratification is mainly due to the warm advec-
tion to Guangdong transferred by the low-level jet. Further study reveals a truth that, the low-level jet,
originally cold over the sea, is warmed and blows to Guangdong when it moves across a warm air mass.,
which is forced from the land to the upstream region of Guangdong by the outer circulation of “Utor” while
it is approaching Guangdong. The result of temperature diagnosis function confirms it. Similar phenomena
are found in many cases which result in sustained torrential rain events after typhoons land. Therefore, the
variation of the temperature field and the low-level jet caused by the landfall of typhoon should be paid
more attention to in forecasting operations.
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different maximum rainfall intensity in Guangdong

ST % /mm + b ! 20~50 50~100 =100
Pl 1744 226 5

2 ITHREUHED 20 mm - hTEREK
BT /N B 5 3
Table 2 Number of antomatic weather stations with

accumulated hourly rainfall —=20 mm + h™' in Guangdong

1~2 h 3~4 h 5~7h 8~9 h =10 h
WA 1080 271 154 28 15

2 RAHHIHT

500 hPa Bl A . “JCHF” 25 232 P4 K P i Rl 4R
a7 e s CLATI TR0 A B D 74 v 000 1% i A Pl 0 51 5 »
DU PYACAT o . RS - B A 2/l Dk 55 2R
F .15 H v 45 B2 B g 5207 RO 5 vy A O 48 45 5 53
7 1T VY -9 B 03 17 VY g 1 R S o A e A
WA 30 i DX ey J3E 3 T8 o s O 2 B PR A B e B O



%12 3

R IE A - JU R R % T O Y 340 26 1R 23

1509

TCAE AT 72 i e 52 B AL P v T R SR R WL 16
I A AT g I A A0 5 008 T 1) e 1 i R A i I

o DRl g T X A il 58 KR A A . 17 R R TR
e S P O 8 T 383 - TR e JE T i 1) P 1

2a), WFFEE W (B IFE SR 4, 2013b) , 76 38 2= X35 & CURET R AT AR M AE R AKIRE B,
26°N mm
(a) !
55 100
200
24
300
23
400
2
500
21 700
20 o
109 110 111 112 113 114 115 116 117 118°E
B 1 20134E 8 A 13 H 08 B % 19 H 08 W “JU 45" i 1% 8] (a) Ko i F 1 & (b)
Fig.1 Track of “Utor” (a) and the rainfall in the process (b) during 08:00 BT 13 to 08:00 BT 19 August 2013
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