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A rotating column of air,
in contact with the
surface, pendant from

a cumuliform cloud, and
often visible as a funnel
cloud and/or circulating
debris/dust at the ground

(AMS glossary

http://glossary.ametsoc.o
rg/wiki/Tornado).
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Enhanced Fujita (EF) scale

Became operational on February 1, 2007 in the U.S.

kmh?! 72 127 190 261 338 422 510
ms? 20 35 53 72 94 117 142
mph 45 79 118 162 210 262 317

F scal FO F1 F2 F3 F4 F5
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EF scale ‘EFO‘EFll EF2 ‘EF3‘ EF4 | EES 1% of total tornadoes
account for 70% fatalities

mph 65 86 111 136 166 200
m st 29 38 50 61 74 89
km h? 105 138 179 219 267 322
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DI

Damage Indicators for EF Scale

DI No. Damage indicator (DI)
1 Small Barns or Farm Outbuildings (SBO)
2 One- or Two-Family Residences (FR12)
3 Manufactured Home — Single Wide (MHSW)
4 Manufactured Home — Double Wide (MHDW)
3 Apartments, Condos, Townhouses [3 stories or less] (ACT)
6 Motel (M)
7 Masonry Apartment or Motel Building (MAM)
8 Small Retail Building [Fast Food Restaurants| (SRB)
9 Small Professional Building [Doctor’s Office, Branch Banks] (SPB)
10 Strip Mall (SM)
11 Large Shopping Mall (LSM)
12 Large, Isolated Retail Building [K-Mart, Wal-Mart] (LIRB)
3 Automobile Showroom (ASR)
14 Automobile Service Building (ASB)
15 Elementary School [Single Story: Interior or Exterior Hallways] (ES)
16 Junior or Senior High School (JHSH)
17 Low-Rise Building [1-4 Stories] (LRB)
18 Mid-Rise Building [5-20 Stories] (MRB)
19 High-Rise Building [More than 20 Stories] (HRB)
20 Institutional Building [Hospital, Government or University Building] (IB)
21 Metal Building System (MBS)
22 Service Station Canopy (SSC)
24 Transmission Line Towers (TLT)
25 Free-Standing Towers (FST)
26 | Tree-Standing Tight Poles, Luminary Poles Flag Poles (FSP) |
27 Trees: Hardwood (TH)
28 Trees: Softwood (TS)
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» Vertical vorticity: 1 /s, most cyclonic
e Diameter (width of EFOarea) : ~ 100 m
e Life span: 10 min—1 h

 Environmental system

— most significant tornadoes (F2 or above) and all violent
tornadoes are associated with supercell storms.

supercell Storm

llature Sk
21997 Oklahoma Slimatological Sureey, All rights reservad.
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(Chen et al. 2017, International Journal of Climatology)
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S hE (Mesocyclone)

A cyclonically rotating vortex,
around 2—10 km in diameter, in
a convective storm. Vertical
vorticity is 0.01 s or greater

Eimhe (TVS)

The Doppler velocity signature
of a tornado or of an incipient
tornado-like circulation aloft.
Gate-to-gate radial velocity
difference: 20 m s-1 or greater
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kmh?tl 72 127 190 261 338 422 510
m st 20 35 53 2 94 117 142
mph 45 79 118 162 210 262 317

F scale | FO | F1 | 2| F3 | F4 | F5 |>
EF scale |EFO|EF1| EF2 EF4 |EF5

mph 65 86 111 136 166 200

ms?t 29 38 50 61 74 89

km h 105 138 179 219 267 322
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Snapped hardwood trees: 49 m/s (EF1: 38-49 m/s) + 18 m/s B At least 31 m/s
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(Meng,Yao,Bai,et al., Science Bulletin,2015)
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South China Sea
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22 tornadoes
were reported
in Foshan
during 2005-
2014 (Huang
et al. 2014)

About 50% of
which were
spawned in
the
environment
of landfall
tropical
cyclone.
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Foshan, Guangdong Tornado Damage Path
October 4, 2015

Damage path length: 30.65 km

Maximum width: 0.57 km

3 km 2km
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Pond #1

Pond #1
15:31:30.29 15:31:41.32

(d) Debris near the
~350 + 30 m away

Pond #1 \

15:31:44.41 15:31:55.12
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(a) Video frame #0

32.2 (£2.9) m s EFO0 (29-38 m s7")
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(c) LYI: EF3, DI=21
Total destruction

» | Dis. ~290 m; -
H ~420mAGL & H. ~430 m AGL

Dis. ~320 m;
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(a) 0.5° reflectivity, 1437 LST (b) 0.5° radial velocity, 1437 LST
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Severe Weather Analysis and Numerical Simulation (SWANS)
http://faculty.pku.edu.cn/mengzhiyong
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