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Typhoon Mangkhut

Typhoon Mangkhut strike:

»> 16 September 2018

» No. 10 Hurricane Signal for 10 hours

» Sustained maximum wind speed at 250 km/h

> The most powerful since records began in 1946.

[ |
Fortultous events: s s o
» Weakened after sweeping R e s o »
through the Philippines S, 4
» Reduced from super to 20:00 . 400 GT > WRESE
severe typhoon shortly before [T i
reaching Hong Kong o

» Did not strike directly, closest
at 100 km SSW of HK
» Did not stay longer
» Did not strike during
_ L HHERXE o0 0N
astronomical spring tide HONG KONG OBSERVATORY (16/9)




Wind speed and @ Beaufort Scale of Wind Force

tree damage !E:?El:‘urt Description |When You See or Feel This Effect ‘(NITIII:::I} r"kirl:’:fh}
Tradltlonal Wlnd 0 Calm Smoke goes straight up ltisasn 1 I;ss than
scales (variable

and subjective)

e
#5:-1-: A
¥.

Wind direction is shown by smoke drift
but not by wind vane
Wind is felt on the face;

2 =il € lleaves rustle; wind vanes move 4 o-1l

1 Light air 1-3 2-5

r,l-r-—

'Idl'll-‘ -h-_! 'thh

oy
il

":h."‘,t_!'m

Leaves and small twigs move steadily;

a Moderate Wind raises dust and loose paper; 13-18 |20-29
breeze small branches move

S  |Fresh breeze |>TMall trees sway; 19-24 [30-39
wawves form on lakes

6 S reame Large branches move; wires whistle; 25.31 |40-50

umbrellas are difficult to use

Whole trees are in motion;
7 ez als gl walking against the wind is difficult 32-38 151-61

Twigs break from trees;

walking against the wind is very difficult 39-46 162-74

8 Fresh gale

Buildings suffer minimal damage;

roof shingles are removed 47-04 | 75-87

9 Strong gale




Factors of
vulnerabillity
of trees to
wind damage

Source: Kana Kamimura
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Source: Casteren et al. 2013
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Natu“rhal Frequency (Hz)
)

-1

» Every object has a natural frequency
» Every tree part has a fy 107 -
. . 10 10
» If wind pulses arrive at a frequency near fy Branch Length (m)

10

» More efficient transfer of energy from wind to tree
» Inducing tree sway at higher amplitude
» May create resonance
» Wind force amplifies tree sway as oscillatory motion
» Enhanced absorption of wind energy by the tree
» Quickly and considerably increases the magnitude of displacement
» Exerted force can reach a threshold called the critical bending moment
above which the tree may fail




Critical wind speed (CWS




Main modes of tree failure
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the shallow planter
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t at a large and paved site
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Soil area provision (SAP) reckoned by crown diameter
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Rectangular site:

Narrow (1 m wide)
- — = Medium (2 m wide)
wmeemam=- Wide (3 m wide)

Square site:

ammaEE R

10 15 20 25 30
Crown diameter (m)

1 m crown diameter requires 1.8 m?3 soil volume
or 1.8 m? of soil area with 1 m soil depth




Strategies for roadside soil volume extensio
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Suspended paving:
and root spread

i e
s ‘i
U

1 [
S bt Bl







