5539 A 17 1) *E &~ 2 Eild Vol.39,No.17
2019 4F 9 A ACTA ECOLOGICA SINICA Sep.,2019

DOI: 10.5846/stxb201805231130

RN, BRI KA S RGOS U 426 S WS A 25484, 2019,39(17) -
Li J X, Wang J.Identification, Classification, and Mapping of Coastal Ecosystem Services of the Guangdong, Hong Kong, and Macao Great Bay Area.Acta
Ecologica Sinica,2019,39(17) ;

EERAXEXRESRERS RN XS HEFAR

FaRL,E 4T
AR BN TELE B, T N IR S BOR TR 903 4, AU TR (AR AR IR 930 3, It ot 5 et 24, Ryl 518055

P IR A S RGNS UM 232 5 1 5 BRI AT I 8 SRR, BRI Al O e 55 R 4P o i 0 Tl 2l IR ZE 2
RGEMRS5 3 JTT LA I WA e — 2 BRI R AR SCEERT IS (0 BE A DL TR 30 A A0 T P A 1 450 g 1Y B
15 ORI G IX, X2 DX IR i AR A R G a5 AT TR L 2328, I L R Al ) b PR R il 5 3 A 136 194 e M) FH i o v
Rl AR S RGNS AT T AR 35 Fhifg il A S R G ST IR b i 31 Rl S5 e T 1], 45 SRR W] AHIESY
TSR T IEREBON R G UL R B RO XA S R GE IR 95 1R A S 23 [l 3 AR A . BT 3, 2% DXt 4 e 55 A SCAR iR
SRR T O X A TR IR 55 22 00 A T L xR B A S R G S5 HEAT LR A BN AT, DRI SR X 20 S SCAR AR
%5 TR HELA IR 55 SRR T IR S5 AR, A SCHEENT (9 el AR AR R UM 55 U 0 S0k 2R ANl 181 )5 vk T4 i | RE D
R AR S R R T B M E LRl

KB gl AR A RGN SS s UM 5 202K s i

Identification, Classification, and Mapping of Coastal Ecosystem Services of the

Guangdong, Hong Kong, and Macao Great Bay Area
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Peking University Shenzhen Graduate School, Key Laboratory for Human and Environmental Science and Technology, Peking University ( Shenzhen) Future
City Lab,School of Urban Planning and Design, Shenzhen, 518055, China

Abstract: The coastal zones of eastern China have been experiencing rapid industrialization and urbanization over the past
decades. In these coastal zones, population and economic activities as well as demand for resources have increased
significantly over the years. Identification, classification, and mapping of coastal ecosystem services provide the basis for
reasonable use of coastal natural resources, solving the conflicts between coastal development and conservation. However,
the existing classification systems of ecosystems services reported in literature are not suitable for application in coastal
areas. Based on previous research, we developed a general framework for identifying and classifying coastal ecosystem
services in the highly urbanized and industrialized Guangdong, Hong Kong, and Macao Great Bay Area. The framework is
divided into four levels based on whether the ecosystem services are provided by biota or not, with the first level including
provisioning services, regulating services, and cultural services. The ecosystems of this area are divided into coastal water,
transitional water, terrestrial ecosystems, and freshwater, which are defined in the framework. Big data derived from maps
and land use data derived from remotely sensed images served as the basis for mapping the identified ecosystem services in
the framework. In this study, we identified 35 coastal ecosystem services and mapped 31 of them based on data availability.

The results showed that the methodology built in this study can systematically identify the characteristics and spatial
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distributions of ecosystem services in the Guangdong, Hong Kong, and Macao Great Bay Area. In particular, provisioning
services and cultural services are concentrated in the central urban areas of the study region, while regulating services are
aggregated in the urban outskirts. According to the overlay analysis of all mapped ecosystem service types, we assigned the
study area into three main functional zones for providing ecosystem services: (i) cultural service zone that distributes in the
central urban area, and cultural entertainment service is the main service type in this zone; (ii) provisioning service zone
that distributes in the outskirts of the cultural service zone and provides food and materials for human beings; (iii)
regulating service zone that distributes in the border of the study area and mainly regulates the urban environment. In
conclusion, the methodology for identifying, classifying, and mapping coastal ecosystem services built in this study is

practical , and can provide scientific reference for coastal ecosystem conservation, restoration, and reconstruction in China.
. coastal ecosystem services; identification; classification; mappin
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Fig.2 Profile map of the coastal ecosystem types of the Guangdong, Hong Kong and Macao Great Bay Area
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Table 1 Identification and Classification of ecosystem services provided by Guangdong, Hong Kong and Macao Great Bay Area
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Fig.3 Spatial distributions of provision services and their kernel density maps in the Guangdong, Hong Kong and Macao Great Bay Area

http ; //www.ecologica.cn



8 S % 39 &

N
A
25

A e R KPS HivE PRI ks

Aok i [ 0—26.09 I 172.30—294.80
a-@;g;i - R - AR R X [ 26.10—86.10 W 294.90—451.40
- ﬂﬁfrlb. i m;&ﬁg 0 86.11—172.20 M 451.50—662.70

RPRIRR
K o VM WU e MIRA
F i ATk 7451
A e R KPS HivE SCACIRIR R B
[ 10—826.50 I 5314—10740
ARACE R 1 S [771826.60—2598 I 10750—19720
- . R SRR 25095313 N 19730—29990
O EhmE . R
- ﬂﬁitk i ot XA o 4 E
K
=l 45l ATk 4l
AR e R KPS HivE PRI R -
B Sk T T C0—13.54 50.52—70.82
5 Ve [ 13.55—3124 [ 70.83—95.29
- ;ﬁéﬁ ; i’fiﬂﬂ f ﬁgﬂg HARBUR I 31.25—50.51 [ 95.30—132.30
- L v
o AR B o HARMRYIX
- K
0 80 km

B4 ERRXERESREXURESGREAZEER
Fig.4 Spatial distributions of cultural services and their kernel density maps in the Guangdong, Hong Kong and Macao Great Bay Area

http ; //www.ecologica.cn



17 1 ZEhEYE AR RO XA R GRS U 32 S i S 9

Pl 451
WA RSy
. A (V—14—26)
 Eiph(IV—14, 16, 17, 18, 22, 24)
A SRR IE(IV—14, 15, 19, 22, 23, 24, 25, 26
[ RUIF RN 37
0 EhARM .
- R
A TkI8(IV—25,26,27)
KRS Bk

ek B4 X
o ZLIAK

5 BERXERATRSRAMNKSHE

Fig.5 Spatial distributions of regulation services and mangrove forests in the Guangdong, Hong Kong and Macao Great Bay Area
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