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Abstract: Typhoon is one of the most important and frequent natural factors that disturbs the green space ecosystem of
coastal cities. Super Typhoon Mangkhut hit Shenzhen with a maximum onshore gust of 46.5 m/s ( category 15) in September
2018. This study explored the impact of this typhoon on trees in the urban green space ( parks, residential neighborhoods,
and street trees) in Shenzhen based on field investigation right after the disaster, using statistical methods and biomass
assessment. The results showed that (1) the damage rate of trees in the urban area of Shenzhen was up to 21.4% , among
which the main damage was mild damage (i.e., branches broken) , and the total canopy biomass decreased by 8.44%. (2)
Spatially, the extent of damage was significantly higher in coastal area than in the interior, and in the southeast than in the

northwest. Futian, Longgang and Pingshan district suffered the most serious damage, with the proportion of damaged trees
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exceeding 30%. The canopy biomass loss in the central and eastern regions was higher than that in the western regions. (3)
The damage was the worst in parks, and the least in residential neighborhoods. (4) The damage rates of Ficus microcarpa
and Cassia fistula were both more than 50% , while that of palmae was slight. These results can provide insights for selecting

wind-resistance trees and designing disaster reduction and prevention strategies for urban green space of different types in

Shenzhen.
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Fig.1 The location of sample areas and green space in the park, neighborhood and street
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Fig.2 The spatial distribution of damaged trees in Shenzhen
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Table 1 The proportion of damaged trees in administrative districts of Shenzhen

AT R R KAz
Administrative district Heavily damaged Slightly damaged Intact
I IX. 5.62 10.44 83.97
FEZX 5.12 7.55 87.24
X 10.83 7.22 82.07
JeteX. 4.18 3.71 92.15
e X 6.56 24.59 68.52
Jeixi X 23.60 27.20 48.84
B X 11.35 15.57 73.12
EHHX 1.32 27.75 70.48
Flx 24.55 8.38 67.00
TSR X 2.35 22.58 74.89
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Table 2 The amount and proportion of damaged trees in different zones of Shenzhen

T ZH Heavily damaged BESH FZH

BN At/ AR It Slightly damaged Intact
TTIEM Street 110 #£,2.70% 256 ¥ ,6.29% 366 14,9.00% 492 1:,12.07% 3216 1k, 78.94%
&R X 4 Residential area 24 $k,1.90% 58 tk,4.44% 82 t%,6.34% 160 B, 12.30% 1059 ¥k,81.35%
NI Park 40 ¥k,5.49% 48 ¥k ,6.59% 88 tk,12.08% 118 #,16.21% 520 t,71.70%
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Fig.3 The damaged green space of different types in Shenzhen
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Table 3 The amount and proportion of damaged street trees of different species in Shenzhen

R Pt X Tnland IR IX. Coastland

Species 7 BREEZH Az R REEZM RZH
/NIHHE Ficus microcarpa 5 Bk 5% 2tk 2% 9Kk 9B%  3TH  47% 4 6% 3T 47%
KA Waringin 2% 5% 398 9% 377THk 86% 96Kk  32%  S4kk  18% 148tk 49%
= LLI#& Ficus altissima 0tk 0% 6 Bk 3% 188 %k 97% 4 B 9% 2 B 6% 40 B 85%
i Hibiscus tiliaceus 10 31% 14tk 44% 8 Bk 25% 4 f 45% 2 kR 27% 2 ¥ 27%
4% Roystonea regia 0tk 0% (73 0% 145 %%  100% Ok 0% 768k 27% 2058k  73%
KUEA Delonix regia 208 10% 258k 12% 1634k 78% 45Kk 28%  45Hk 28%  T3Kk 45%
MFE Cinnamomum bodinieri 0tk 0% 6 Bk 3% 239Kk 97% 0 Bk 0% 10 B 7% 1398  93%
5 Ficus virens 1tk 3% 248 45%  28Bk  52% 1 2% 178 20%  67THR  T7%
X AL Frangipani 0 #k 2% 4 Bk 11% 37k  87% 0 Bk 0% 0 Bk 0% 4 ¥ 100%
HER# Cassia fistula 248 67% 0 #k 0% 1k 33% 148  61% 3 bk 15% 5 bk 24%
HE(~ Terminalia catappa 4 Bk 3% 0 Bk 0%  1499%  97% 0 B 0% 0 Bk 0% 109 ¥k  100%
/NHHEA Terminalia mantaly 0 £k 0% 0 # 0% 548 100% 128k 25% 9 #k 19%  28%k  56%
JPRBR Chukrasia tabularis 4 B 27% IR7S 7% 108  67% 0 B 0% 0 Bk 0% 18 %  100%
5 Mangifera 0 0% 0 #k 0% 63 F  100% 4k 13% 1 bk 4% 288k 83%
ARA ceiba 4 Bk 4% 36k 29% 83k 67% 104k 8% 10 B 8% 110k  84%
M- Horse chestnut (IE7S 0% IR7S 20% 1 Bk 30% 0 Bk 3% 0 Bk 0% 278k 97%
I Bischofia javanica 0tk 1% 0tk 1% 9 9% 6 kk 15% 15t 38% 18 Bk 46%
N F Dracontomelon 3 B 9% 138 39% 18tk 52% 4 1 13% 3 Bk 10% 25tk 78%
B Carbohydrate gum 1tk 0% 108 3% 311 9%6% 16tk 8% 60tk 28% 137Hk  64%
#: 490 Bauhinia blakeana 0 Bk 0% 0tk 0% 2k 100 3k 17% 2 13% IS 70%
7 Cinnamomum burmanni 0 # 0% 0 #k 0% 2tk 1000 6tk 27% 6k  25% 1Bk 48%
i Palmae 0 Bk 0% 0tk 0% 208 100 Ok 0% 10k  26% 288  74%
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Fig.4 Biomass loss rates of administrative districts in Shenzhen
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Fig.5 The relationship between heavily damaged rate and tree—pit area; uprooted trees in small pits in Shenzhen
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Fig.6 The street trees with protective measures after Typhoon Mangkhut in Shenzhen
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