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Tab.1 The landscape system of marine ranching in Zhelin Bay

—%  one-level %% two-level

=% three-level

FF G H4R5W  natural landscape
open landscape

HERFAM seminatural landscape

FHFM WM coastal landscape
construction landscape
AL RO

cultural landscap

scientific and educational cultural landscape
WS EW marine cultural landscape

IS0 landscape type

VRIF A shallow sea landscape

MR ZM  tidal flat landscape

WM beach landscape

BfEsU  island landscape

AT faffE s artificial reef landscape

M seaweed landscape

LG MFE M traditional cage landscape
HRKMFEFA  deep-water net cage landscape
WA EFE W comprehensive multiplication of shellfish algae
G F M raft multiplication landscape
R FA  stock enhancement landscape
VUSRS shell fish bottom sowing landscape
VI HRIE S seaside tourist landscape

PisE ASC5 M historical and humanistic landscape

WSO FW maritime commercial cultural landscape
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Tab.2 Characteristic index of landscape elements in Zhelin Bay marine ranch

“g PR MU BECERECMAmY)  RABEIMEN TRk %ﬁigf
two-level patch area  number of plaques patch density largest patch index mean patch area richness index
HAAFM 457.014 82 0.179 30.845% 5.573 5
natural landscape
SSEFIS U 42.077 182 4325 2.397% 0.231 7
seminatural landscape
TR SO 7.993 5 0.626 0.397% 1.599 5
coastal landscape
RO 5.039 3 0.595 0.754% 1.680 3
scientific and educational
cultural landscape
RS S 118.000 2 0.017 10.792% 59.000 2
marine cultural landscape
&t 630.123 274 2.300 22
summation
#3 WMNESFERIASEAFREIER
Tab.3 Landscape heterogeneity index in Zhelin Bay marine ranch
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Fe A L . landscape ; .
landscape diversity index  relative abundance evenness . landscape isolation
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H AR5 1.070 22.727% 0.243 0.130 0.061
natural landscape
FHERFM 0.290 31.818% 0.056 0.289 0.789
seminatural landscape
TEHE SO 0.070 22.727% 0.043 0.008 3.511
coastal landscape
BRI 0.040 13.636% 0.036 0.005 4314
scientific and educational
cultural landscape
WAL SR 0.440 9.091% 0.635 0.003 0.150

marine cultural landscape
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Fig. 1 Trend map of variation of landscape heterogeneity index in Zhelin Bay marine ranch

1. natural landscape, 2. seminatural landscape, 3. coastal landscape, 4. scientific and educational cultural landscape, 5. marine cultural landscape
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Fig.2 Schematic diagram of spatial pattern of marine ranching in Zhelin Bay

1. artificial reef, 2. beach, 3. coastal tourism, 4. deep-water cage, 5. seaweed multiplication, 6. harbor, 7. shell fish bottom sowing, 8. traditional cage,

9. island, 10. reef, 11. tidal flat, 12. raft multiplication, 13. comprehensive multiplication of shellfish algae
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Research on landscape structure and pattern of marine ranching in
Zhelin Bay, East Guangdong

DUAN Dingyu *,  QIN Chuanxin ", ZHU Wentao '*, MA Hongmei "

(1. Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Key Laboratory of Marine Ranching Technology,
CAFS, Scinentific Observing and Experimental Station of South China Sea Fishery Resources & Environment, Ministry of
Agiculture and Rural Affairs, South China Sea Fisheries Research Institute, National Agricultural Science Fishery
Resources and Environment Dapeng Observation Laboratory Station, Guangzhou 510300, China;

2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

3. College of Marine Life and Fisheries, Jiangsu Ocean University, Lianyungang 222000, China)

Abstract: The integrated development of marine ranching and recreational fishery is one of the development
directions of marine ranching in China. At the present stage, the marine ranching leisure industry is small in scale
and single in type, mainly for recreational fishing and diving, and its landscape ornamental function needs to be
further explored and developed. The research on the landscape pattern of marine ranching mainly focuses on the
formation and distribution of marine ranching landscape resources as well as their layout and arrangement in
landscape space, aiming to understand the specific embodiment of the variation degree of its ecosystem or spatial
attributes. Taking the marine ranching demonstration area in Zhelin Bay in eastern Guangdong Province as the
research case, this paper used landscape pattern analysis method to calculate the characteristic index of landscape
elements and the heterogeneity index of landscape. The results showed that the natural landscape in the marine
ranching demonstration area in Zhelin Bay in eastern Guangdong Province is the landscape matrix, however,
because of the largest patch area in the semi-natural landscape and the the highest fragmentation index, it is most
affected by human activities, therefore the protection of biodiversity and the maintenance of landscape habitat
should be strengthened. In addition, the large degree of separation between cultural landscape and the overall
landscape leads to the poor connectivity of the overall landscape, affecting the landscape effect; The coastal
landscape patches are few and the richness is not high, however, according to the survey, the surrounding tourism
resources are abundant, so there is a lack of integrated development and utilization with marine ranching in Zhelin
Bay, eastern Guangdong Province. In short, by analyzing the distribution and interaction of different landscapes in
the pattern space of marine ranching landscape, this paper can provide data support for the next step of landscape
ecological planning, and provide support for the development and utilization of marine ranching recreational
fisheries and ecological landscape sustainable development, comprehensively enhancing the ecological, economic
and social values of marine ranching.

Key words: marine ranching; landscape pattern; landscape elements feature; landscape heterogeneity; landscape

ecological planning
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