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and strategic center of national economic and social development, but also a hotspot of ecological environment destruction
and pollution. For the impact of urbanization on ecological environment in coastal zone, most studies used 30 m spatial
resolution Landsat data to analyze the encroachment of urban expansion on natural ecosystem, which ignored the complex
ecological environment problems caused by industries or human activities such as estuary water pollution, abnormal seawater
temperature, and natural coastline degradation. As a result, it is difficult to meet the needs of the coordinated land and
marine management and comprehensive prevention and control. In this study, therefore, we constructed a comprehensive
framework of “problem identification-pattern quantification-ground survey-ecosystem supervision” based on the coastal zone
problems, then we formulated ecosystem supervision objectives and strategies by defining ecological and environmental
problems, quantifying social-ecological patterns, and carrying out ground surveys. By integrating multi-source heterogeneous
data such as high-resolution images, points of interest and roads, and combined with ground surveys, the social-ecological
patterns that affected the ecological environment were accurately identified to realize spatially explicit ecosystem monitoring
and management. Taking Shenzhen as a case, this study applied this research framework to divide Shenzhen'’s coastal zone
into four types of ecosystem supervision units, including 153 priority protection units, most of them were woodlands
distributed in the northeastern coastal zone, 7 core control units with large ecological risks, 597 key control units almost all
distributed in the western coastal zone, and 223 general control units related to human daily activities. Finally, we proposed
corresponding ecosystem supervision strategies respectively, in order to provide scientific support for the integrated

management of coastal zone with coordinated land and marine.

Key Words: coastal zone; social-ecological system; remote sensing; ecosystem monitoring and management; coordinated

land and marine; Shenzhen
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Fig.2 Flow chart of coastal zone monitoring and ecological management

2 RIS

2.1 WIRXAH

ARG LA AR YT VR A A Z2461] JF e SEUERF 9 . DRI AL v B4R R b DX ) AR R0 BRIV H AR+
AR I T R KIS 45, PG MR VT 0 RIS A T ¥, T B g 5 v e o s A 3 , LA Dy R R 1 0 ol 3 5 e A T
TR X S B IRV X e Sk T, 7E I R SRR Ry oA 4 S B R i, BN 50— 46 25 Al —
PARHILR A B B, AR R R S S 2 6t Ay [ R Xt < 10 KA FE O R 55 [ SR W R G — B BRI 4RI T
GHNRFuREA

AR FEIE ] LA TRINTT I 5245 27 PR AP 5 ) AR R (2018—2035 ) ) v S o 1 76 Jo iy i S0 T Dy R oA
RIEMRIESS G 7 VDM WRESE 7 AR BAEE I 3R St 4 b 35 L s 2 B 3R e LRI = R K 261.2
km , 755 X Rl B 315 km? (& 3)
2.2 R EEAESIREE NS 2Rk R

R R T I 25 1 20 A0 25 BRI 0] R0 55 JXURG: | S 2 Wb A e ARtz 2 41 I e 78 6 P A
PRAT SRR A% R HE K T B0 T AT e

ST
S 55 T P A KL ) B

http ; //www.ecologica.cn



4216

43 %

22°40'N

22°20'

113°40’ 114°00’ 114220’ 114°40'E
T T T T
e FRBE
S S R
5 \ ~ N .", P
R S . f
Ve v
{ L > {
\ N\ z
\ R \ § KK S
— o
\ xR s . &
\ -~ BifIX
3 1 [X = .-
\\ bey _ i IZ‘ e ~
) sl s ) \
| - B TBUX e
.
— FIHR ]
N HINX R &
0 12 km a
WX & [ —
| | | |
113°40’ 114°00’ 11420’ 114°40'E

B3 RITEBEEHRXTEE

Fig.3 The spatial distribution of Shenzhen coastal zone
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Fig.4 First-level classification results of Shenzhen coastal zone
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Fig.7 Schematic diagram of remote sensing and ground survey of sea-land interaction points
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Fig.8 Distribution of estuaries and sewage outfalls
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