R } g
NELFES .

PEKING UNIVERSITY

RERES > FEEEEHNHMEE =2

= B
ERAFASSBENER, FESRBLENEAT MR E

&1E%&: BInH RiFle A==

20215128108 %R




FRE G hbE T

> REREEMDTFERE FE: 40~15010/F =%

gil
gil

: 12001/

AVERAGE ANNUAL FREQUENCY OF TORNADOES
IN THE UNITED STATES

1948-201 20 E S
(Chen et al. 2017) 3%

)\
\\z \

,..

Tornadoes per 1 degree box

United States Tornado Occurrence per 10,000 square miles I -
0051 3 5 7 1 &5 10 20 50 - P

1 1 1 \I 2... 4(!

iz HIRE RS

Annual Average (1950 - 1995)

0 200 400 mi
NOTE: Alaska and Hawaii not shown.
Each experience less than one tornado _0 290 40q 600 km
occurrence annually. © Encyclopaedia Britannica, Inc.




=6 E3 _
> ﬁﬂ?ﬁ#ﬁﬁﬁﬂ@ﬁiﬁ%ﬁ (Romero et al., 2007; Thompson et al., 2012; Anderson-Frey et al., 2018)

SEIERIGE S SRR RATHRESE (MLLCL)

?&bmﬁ%é{ o o
RMTISAE:  BSBA R ERIEE (MLCAPE)

s { BEERTE:  HEH0-6 kmEERIE (SHRE)

BREIRRRE: REM0-1 kmX EBEIHEEEE (SRH1)
> e ANESSE

S 711 SR 7.1
BmIEESE (Significant Tornado Parameter) J b
( MLCAPE ) (2000 m— MLLCL> STP |
TP= X i ¢
1000 J kg™ 1 1500 m ] i I
( SRH 1 ) ( SHR6 ) i ~_r* f —11 e ’*’J
X X 0.0 " . ;7..[:: lT;:; S b
100m?s=2) \20ms=t) T e ‘

nnnnnnnnnnnnnnnnnnnnnn

BhE BhE EhE ELE



REREEIERE

> EEsRilE
- ItEAFEFRERTHREEERITEHEE (1948-2012; Chen et al., 2018)
- (MEISKRKREFE) (2007-2016)
- BAEFRINEN, SRWSEEBIINKRIBEIRES, MR

> [RaiEEl MR ESHCSE
IRESFHANCR
e A TElE AR
« AEIFIERFRZEFRE I ) 1M21EREIEE (2007-2016)
21 2R T E AR
90951385k (~15%) LR

. BFE

KB R T R b 9835 G105 (2007-2016)
BIER TSR
BRRR A Rt S

nfi



https://doi.org/10.18170/DVN/M7PTV9

RERE=E D

2007-2016

= > ASHIEITBTIBMIR (4
By, SEEER TR TS, BT=f
% . ISR R, 7

P 4 LFEE)
el > SRR AR RE R

o 'y o8 L a °° &s.;
“'..0. N 5 ":..sso ‘.
:‘\io % ° g“, §°:° 4 ‘. * * —
o @ o, 03
{ e \\ g&
) TR Ve
S U R AR
oy ',bas :"'_
v.» ‘..Q: _00.:“
!, L ¥ .
°o

o BS P '% oi..’h
o Tornado reports ' ® e g

Terrain (m MSL) P
= | 1 | 1 T

0 200 500 1000 2000 4000




RERE=E D

2007-2016

> BEEEERKX

(Eastern Tornado prone Region)

AR EMEXE: BEXNEE &S

> EEkERAX

RO o B (Southern Tornado Prone Region)

14 =R EMNAR. SRELED:
o REREERR. BREKEAES

e Tornado reports 2 /)
density (per 10,000 km-’-) (<

0 5 10 15 20 25 30 35 40




REXEETDH

(a) Spring . (b) Summer A (c) Autumn . (d) Winter
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55(a) Spatial Distribution of Tornadoes in China (2007-2016) (b) Spatial Distribution of Tornadoes in the U.S. (2007-2016)
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B US B China

TC tornadoes /year Landfalling TC/year Tornado-producing
efficiency /tornadic TC

(Edwards and Moister 2022; Bai et al. 2021)
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» Definition of TC tornado: a tornado situated within 800 km from a TC center
TC data: HURDATZ2 database & TC best-track database of CMA
Tornado: NOAA's SPC sever weather database
Peking University Open Research Data Platform
Environment parameters: calculated with ERA5 (0.25°x0.25°, 1-hr)
Time period: 2007-2021

TC tornadoes

m US ®m China

742

Total TC Landfalling TC 1-tornado TCs  Mutipl-tornado TC
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« TC tornadoes are along the
coastline in China, but Iin the
U.S., they occur both along the
coastline and far inland.

« TC tornadoes occur in the
northern half of TC in China,
but they mainly in the northeast
quadrant of TC in the U.S.
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E-CAPE: entraining convective available potential energy
CAPE = J‘ g dz updating Tv’ considering the effect of entrainment
LFC

L’T

viur @ mass entrainment rate of 40%

SHRG6: 0-6-km vector shear magnitude

SRH1: 0-1-km storm relative helicity
SRH = [* (Vi =€) (kxZ2)dz

E-STP: entraining significant tornado parameter

E-CAPE | MLCAPEpay . SHR6  SRH1 (2000—MLLCL)

E-STP = X
1000 E-CAPEpax 20 100 1500
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« Before landfall, the environment of (tornadic) TCs in China is as (more)

beneficial for tornado formation as (than) that in the U.S.
27
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« Around landfall, the environment of TCs in China become less beneficial
for tornado formation than that in the U.S.
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The U.S. has the largest frequency of TC tornadoes in the world, followed by China.
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« Middle latitudes — large vertical wind shear — tornadoes
 Long coastal lines — TC strikes
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« Before landfall, the environment of (tornadic) TCs in China is as (more)
beneficial for tornado formation as (than) that in the U.S.
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« Around landfall, the environment of TCs in China become less beneficial
for tornado formation than that in the U.S.
32
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