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Urban Tree Risk Assessment — An Investigation of Dynamic
Wind force on a tree (Bischofia javanica Blume) in DAAN
Forest Park by Peripheral circulation of Typhoon Lekima in
2019
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From January to July 2020, there has been 79 injury or car accidents due to falling trees or branches
in six major cities in Taiwan. The major factor of to causing unsound tree to fall is the external forcing
of winds. In the literature review, tree dynamic used the geometric appearance of tree and static pull
forcing to approach the study of failure tree. This Study focus on the nature forcing, typhoon gust, and
how it shaked one isolated tree (Bischofia javanica Blume) in Daan Forest Park of Taipei. We used
Trimble TX83D 3D Lidar scanner to scan the tree geometric, and hanging 21 sets of HOBO Pendant G-
sensors in four direction and three layer, one ATI TriSonica wind sensor (ultrasonic anemometer). These
device record 1Hz data during Typhoon Lakima approach Taipei city. The observations showed that the
uneven distribution of leaves and rod of tree will give (1) G forces had 1.3 times different between the
internal and outbound edge location. (2) G forces had 2 times between windward side and leeward side

(3) the top of tree is not the maximum point of G force.
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A. HOBO sensor 144
®  Measure 3-dimensional motion, such as sports activity or medical therapy
compliance with the HOBO® Pendant G data logger. With this logger, users
can measure acceleration and angular displacement in 1, 2 or 3 axes.

® Measurements: Acceleration and Tilt
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B (Al 290cm, BEE#ER 530cm FZFRE K 2cm)

B (BT 302cm, FEFER 560cm FZERE AL 1em)

ESBIME — —
PE (A 322cm, BEE#ER 500cm FZFRE R 2.5cm)
b (At 413cm, fEFER 410em FZEREARL 2cm)
B (st 525em, PEFEE 503cm AZFREAR 1.5cm)
B (e 478cm, FEFHER 550cm FEERL 1.5cm)
g oM E:

7Y (e 453cm, PEEF 440cm A7 FRELE 1.5cm)

At (B 608cm, FEFH: 370cm FEEEAE 1.2cm)

THE TH (i 762cm, FEEH Sem FFREAL 3cm)

BHIEFRE 2019 42 8 H 8 H#E 2019 4 8 H 9 H(FI=r &g/



C.

RAPR S AL BB R 2 TR/ NS AR PR L B

1 North

Low Level

XX 10-sec (18Z. 8/8 ~00Z. 8/10)
XX | 1-sec (00Z-06Z. 8/9. 2019)

288 5

Middle Level

xx 10-sec (18Z, 8/8 ~ 00Z. 8/10)

Xx | 1-sec (00Z-06Z. 8/9. 2019)

North

Canopy Top

xx 10-sec (18Z. 8/8 ~00Z. 8/10)
xx | 1-sec (00Z-06Z. 8/9. 2019)

15 14

North

East

East



acceleration standard deviation (g) : 2019-08-09 10:14:00

8001'
700 1
- 6001
o,

Q500 1
ES

= 400+

2300--

Hlar e R R E Y -
® YRR

201909 #]
120

110 115

0812

{ ] -OW%(% - I
o s 1 ‘&é@ 1 X

g BRI e § AR

Swa) § MARATmalT.2 32 fais) @ MRHAE sl 20

AEy e & IURS Bk

R P
No.201909 LEKIMA 46692(Taipei) (msr;) (hPa)
1000
T - 985
cc r 970
15 | 20
Tda | .
8l Lo 955
_5 I\\IIII,I\\\IIII:I\\il!!!l!llll\l\\!!!!I!I\\IIIII:I\!IIIIIIIII{H& U-:g4u
17(L) 24 07 14 21 04 11 8 o1 08
AUG.0B AUG.09

46692 f‘-&%/m—k (L /é\‘\*\\\\%%\_% N -

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00




® I Ey I e S It AR s B A B 73 A7

2019 08/07 17:30 F| 08/10 08:30 LEKINA Bl F TR S HIERE A BE & A SRS HE
LS ¥ 5

EEXERE O RREEEE

AeABa H 0 RS S N B2 B EIE EAEMEEEHE T - 1815 - B’ - 98

FERFEE  HAMAYE R e K -

(1)

()

3)

(1)

)

AN A5 A B RRR TR ARG PR R o - BKRs 24.6nv's - A HLHIET > HIETTTAr
TEEENNE - BEETEA AL > St it e mis AR 7 L ACH Er -
HRPGEE R DTS BT E RIS - A FIRER RS B P ENe A ER -
{ERALR R LR A 73 S BHEAR PR A e R 2 FR R R A £ R > 8
A RS TERE RCRHIRSPR(EAE A S B - ILRHE RN A [EfeHE
FAZR  BEXERERY - EETHEREHE R R -

JIREE ~ EUHRSGEIE A E SR B e I B RRAV AR M2 S HY - ElEEP N
ZARGHEMEE 2 1% - RS 5 (8 B -

PRASZERIIN - HAL (5 B BT SRR EI R A T8 B
faAR A HAR I
A DUBEEAZ R BRIt « it ~ Kk 5
B EMERE ~ PEAOFRE R = AR © SR - El .
C. EsE (LUNMEREaRBl) ZHIRTE - B BRI 5
D G (et ) RAEBCEI59AEIE - Mt - Siet - Bl
et %

i TR
A RS - 25
o UNEREMRHESEL « FHE - NETR



RN R T R

BB B K7 2 5

SCAR S RIS S ERI R B 25
SEERIVE T TSR E 2 AR R A
SRETIERE R A RAER-H/D ~ L/D 3K
B ES (RS - 7R R)
HEE IR - EEIARLH ~ JERELE
FEERTEEE CERIRAREE)

FRE SRt T 22 e B e 5

@ m m O O W

TR PR SEAG HAYZ B T HIEBIORRSERE ERYZe e siigs A4 - T USRS e
BUETIE - SR ARE - AETRERAYEDS - B SRR A - DRI
WS AR 2 (T MU REHL ) By s TR R T 5 » AT A= S e Ry ok
730 AR ZEARM AN B AL — R RRETBIRE 2 0588 - FELL T A e P A (R frk <2
T ERIRZEE ~ ZTIHTRVIN - MEBDRIE B B 1 e BB AR - DU T IR ~
R~ ER I L AR 2 S B RTSCR AR EGE - R 2RV E RS - FiILEs

h -~ 25308

1 /NREFRQO017) « HESID JIF » BRIEA b L A L fIEEE - 21(4) » 217-221 -

2. N{EFH2010) - FATEIATRZNE - HA @ SOCEHDEH -

3. FEBE(T - M KET, MIEHFE(Q013).AFIZBIT 25 2 EH LS LOH¥ET L E
W7 BEI RO O - taRd BAAMMERIT 2 > ¥ —WiedRsE > 140 1745

4. WMEIEANRSIERMEERASE - BEMSEE - eE
http://www.metapp.org.tw/index.php/weatherknowledge/37-typhoon/81-2009-01-22-07-19-46
(Jul.27.2020)

5. ZRAEMK -~ JURRE - NERAE  BRECT-SR - LBECRERQ2011) » +HOKDEDORMENRL D
S OIS & FIL sl - HAEE > 93(1) » 8-13

6. PHLIERE(1993) - GEUC L DIIARDEE - Friftés - 37(1) » 25-53 -

7. BUREHE - PNTIEE > RIER/QO1L) » PERIC BT D E T SHMEEIARD G R E N KD T
Fl& o EEFMBERE G FERTER > 621 5F -

8. BEHZ(2013) - GHLARHEDEHIC L D i EMED S -

9.  Chiraz, M. (2013). Growth of Young Olive Trees: Water Requirements in Relation to Canopy and
Root Development. American Journal of Plant Sciences, 04(07), pp.1316-1344.

10. Duryea M, Kampf E (2007) Wind and trees: lessons learned from hurricanes. University of
Florida, Gainsville, FL

11. England, A.H., Baker, C.J. and Saunderson, S.E.T. (2000). A dynamic analysis of windthrow of

trees. Forestry, 73(3), 225-237.



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Gilman, E. (2007). Restoring trees after a hurricane. 1st ed. [Gainesville, Fla.]: University of
Florida, IFAS Extension, p.Chapter 4.

Gilman, E.F., Grabosky, J.C., Jones, S., and Harchick, C. (2008). Effects of Pruning Dose and
Type on Trunk Movement in Tropical Storm Winds. Arboriculture and Urban Forestry, 34(1), 13-
19.

Gilman, E.F., Masters, F. and Grabosky, J.C. (2008). Pruning Affects Tree Movement in
Hurricane Force Wind. Arboriculture and Urban Forestry, 34(1), 20-28.

Gross, G. (2018). A windthrow model for urban trees with application to storm

“Xavier”. Meteorologische Zeitschrift, 27(4), pp.299-308.

Kampf, M. (2018). FOR118/FR173: Wind and Trees: Lessons Learned from Hurricanes. [online]
Edis.ifas.ufl.edu. Available at: http://edis.ifas.ufl.edu/fr173 [Accessed 28 Mar. 2018].

Kang, N. and Elsner, J. (2016). Climate Mechanism for Stronger Typhoons in a Warmer

World*. Journal of Climate, 29(3), pp.1051-1057.

Kazuhisa Tsuboki, Mayumi K Yoshioka, Taro Shinoda, Masaya Kato, Sachie Kanada, & Akio
Kitoh (2014). Future increase of supertyphoon intensity associated with climate change: Increase
of super-typhoon intensity. Geophysical Research Letters. 42. 10.1002/2014GL061793.

Kenneth Ronald James (2010). A Dynamic Structural Analysis of Trees Subject to Wind Loading
Knudson, M. and Knudson, M. (2018). Why Do Trees Topple in a Storm?. [online] Scientific
American Blog Network. Available at: https://blogs.scientificamerican.com/guest-blog/why-do-
trees-topple-in-a-storm/ [Accessed 8 Mar. 2018].

Manual of Countermeasures Against Typhoon Damage on Urban Planting Trees in Okinawa.
(2011). Ist ed. Okinawa: National Institute for Land and Infrastructure Management, pp.1-350.
Mattheck, C. and Breloer, H. (1994). The body language of trees. HMSO, Dept of Environment.
Mattheck, C., Bethge, K., Kappel, R., Mueller, P. and Tesari, I. (2003). Failure modes for trees
and related criteria., International Conference "Wind Effects on Trees", University of Karlsruhe,
Germany.

Milne, R. (1991). Dynamics of swaying of Picea sitchensis. Tree-Physiology, 9(3), 383-399.
Moore, G. (2019). Windthrow of Trees: Storms or Management. International Society of
Arboriculture, pp.1-25.

National Institute for Land and Infrastructure Management(2011) Manual of Countermeasures
Against Typhoon Damage on Urban Planting Trees in Okinawa. 1st ed. Okinawa. pp.1-350
Sarikas, C. and Urquhart, G. (2012). Survival of Dipteryx oleifera (Fabaceae) trees after
Hurricane Ida in Nicaragua. Journal of Tropical Ecology, 28(03), pp.327-329.

Ueda, M. and Shibata, E. (2004). Why do trees decline or dieback after a strong wind? Water
status of Hinoki cypress standing after a typhoon. Tree Physiology, 24(6), pp.701-706.

Virot, E., Ponomarenko, A., Dehandschoewercker, E., Quéré, D. and Clanet, C. (2016). Critical

wind speed at which trees break. Physical Review E, 93(2).



