5541 B 22 1) *E &~ 2 Eild Vol.41,No.22
2021 4F 11 A ACTA ECOLOGICA SINICA Nov.,2021

DOI: 10.5846/stxb202105291415

R BRI TR W IR, SR B, SRR IR DRI A Dl A W REVE S5 AR IE RS SO SR A DG 1 AR A2 4, 2021 ,41(22) 18732-8745.
LiMJ, Zhao J J, Jiang N, Pan N, Zhang M L, Shu C J. Characteristics of plant community structure and its relationship with landscape pattern in
Shenzhen offshore parks.Acta Ecologica Sinica,2021,41(22) :8732-8745.

AL ELAEENREEHFIEAES=URERE
x %

EUIAE, RAEART T B, 4R,k Ak RURZE

PUR K2 PR Be , BIK 400715

FEE WA EAE YR 3 Rl 2R S R G R E A AR SRSy o WIRINEAAGRIERY 6 AN A A7 52 MR Ay [R  45
AR IRENG , S O A YT S5 A ARAE B IL 5 0 [l N BB 5 0AR R A DG OC R, S5 RFH . (1) Heii s 2)r i A T 4l
Y1108 £ 310 J& 471 #, Hrh £ T HEY) 82 B 169 J& 231 F, BAAEY & T AEY) LGRS R  TTARA D £ Y 5 IR, (2)
TS-4 Fl H- 1 43 BRI W e i D0 A TR RE VR S B RN RO AR TR VR 2628 JORE b 1240301 o B 39% 11 26% , 5 DLRE ¥ I 45 /- Fh
SR P S AL, (3) AR TFEARM YR BT A RBEAREY) (ARERENRS, (4)FAKRBMAT
TS VN Tl 25 SR AR DU IR R AH I IRAR . (5) 2 PRl RE (A S00RA% J5 o | Bhf e 28 5 5 bR T R bR e A B B T R LE
BB EFRMK(P<0.05) . (6) 52 ZREMARLSZ B 50K 5 B35 . FAR 2 ) ZREE 5 5 Mt i BEBRE AR 5 24 B
A3 52 35 S E (P<0.05) 5 HEAR ZAEY) 2P bRt K 7R Y 5 LR B 222 B0 35 A A G (P<0.05) s TRARJZAE W) AR M 5 Bt
B RBEHAR B 0 UM DG (P<0.05) o A Tl S WA T 2 1 348 K VT e 2 5 300 e 5 OB v Rl 2, S0 /A I L s S ) 34 ik
T AT HEA 2 ], SR — S AR LU AR I 55 0 2 I, AR S A v i R e PRI e bl [t R AT B A B K 1 R
A CORE A A BB, S0 b & AR S IR, ISR 45 B mT Rkl 2 el B0 15 1 A R TA (DAL L 8 5 T A W) e £
PR

SRR VR s A R s BRI AR T 5 SRR SR s A DGk

Characteristics of plant community structure and its relationship with landscape

pattern in Shenzhen offshore parks

LI Mingjuan, ZHAO Juanjuan” , JIANG Nan, PAN Ni, ZHANG Manlin, SHU Chengji
College of Horticulture and Landscape Architecture, Southwest University , Chongqing 400715, China

Abstract; Plant communities in urban parks provide essential ecological services for the urban ecosystem. Based on the
field survey of six most representative coastal urban parks in Shenzhen, and combined with high-resolution remote sensing
images, the characteristics of plant community structure and its correlation with the internal landscape pattern of the parks
were analyzed. The features of plant community structure and its relationship with the internal landscape patterns of the
parks were analyzed. The results showed that; (1) A total of 471 plant species belong to 108 families and 310 genera were
investigated , among which 231 species were native plants from 169 genera and 82 families. The proportion of native plants is
higher in herbaceous plants, while the proportion of native plants is lower in woody plants. (2) TS-4 and H-1 were
respectively the most common arbor-shrub community type and herbaceous community type, with their sample plots

accounted for 39% and 26% of the total plots, respectively. Most indicator species of frequent communities were tropical
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and dominant species. (3) The species richness of shrub plants in the parks was lower than arbor and herbaceous plants,
but the community stability was higher. (4) The lowest similarity of plants appeared in shrubs between semi-natural and
artificial offshore parks. (5) In the overall landscape pattern of the parks, patch density was negatively correlated with the
ratio of forest area and the area ratio of the maximum patch for forest land (P<0.05). (6) The plant diversity of each plant
layer was also significantly affected by landscape patterns. The plant diversity in the herb layer presented a significantly
negative correlation with the patch shape complexity of grassland and woodland, respectively (P<0.05). That in the shrub
layer had a significantly negative correlation with landscape fragmentation degree of woodland and water, respectively ( P<
0.05). In the tree layer, a significantly negative correlation appeared between the plant diversity and the maximum patch
index (P<0.05). The increase in the landscape fragmentation of parks may lead to the reduction of vegetation landscape
area. It is suggested that the use of shrubs should be emphasized in the early stage of plant landscaping in parks, especially
in some parks with relatively fragile ecological background, so as to improve the stability and low maintenance of plant
communities. At the same time, a large area of core vegetation ecological patches should be preserved as much as possible to
give better play to its ecological function. The research results provide a reference for the planning and designing of urban

parks, the optimal allocation of plant communities, and the conservation of urban biodiversity.

Key Words: community structure; plant diversity; community stability; landscape pattern; correlation
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Fig.1 Research area and sample distribution of offshore parks in Shenzhen
F1 RINEELERR
Table 1 Overview of investigated Shenzhen offshore parks

YNGR Hu A AR IR 23 Pl TR YN TES
Park name Location Construction-completed year Park area/hm? Park type
HEWIZA B Honghu park VA 1984 62.14 ANTA
RN Lizhi park & H X 1982 29.37 ATH
2/ bE Xiangmi park R HIX 2017 49.16 AT H
RN Donghu park BIX 1961 91.48 2 RA
1§ I el 23 e Haishangtianyuan park FEX 1999 102.74 EER 3]
LR 23 FE Huagiaocheng park MLl IX 2016 67.97 S AR
1.2 Aotk

1.2.1 HEY A ST

KT E KRS 2 BENL R . 158, SR 100 mx 100 m B 25 B 004 78 55 TR 7 20 96 2 el A 328
TR SRS, TE 2 Bl r Bt ATL e B0 I A% A Ay 52 il ] e %) KA b, 4% 2 el A 81 2 TR AR A /N T A el s T RRL Y
15% . K 1 K AR RRE H H gl B K ARG T B A SR M BESR 10 M AN R RE T, DA b b ) S 1 BXE R A
J7 R ST IR A

ARYALY A HEF XTI AR FEARTNEAR = A 36 B AT |, AR AR ) 45 HAD S Bl 09 A 0 A AT PR A il 5k
DAGR SR B, S i A B AR D e b 0 T A 7 BERE RN RN AR R AR BE P 1 mx 1 m /Y
FEARRETT XA Y SRR A TR DR A, BACKE 5 i R YA B AR

PRI EAS . (1) oA AR AR 45 BB PR e iE AEROIRDL . (2) AHEY) R4 R 56
JE BRE ERARGL , FE 2SO EREY ) TR I AR S R 50, A s (TR AR T8 A W 1,
Phiss 3 KLA FAREY) . TR I A 7 2k S AR AR E Tk 2% 36 1E UFORE A8 (14 34 A T H i-Tree-Ecod.
16.2017%
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1.2.2  SoULK R s

A SPOT6/7 f 5 #ER 1A RAAR g = B RAR IR, A0 HER 1.5 m, BHHTR 2017-12-19., H 76 ENVIEEREARA
PRI L £ 3 20, TR T8 513 1900 S eCognition HEAFA32 50 MM B8l K PRI T3 U
[ i GPS sE 7 | S Hb s i o BREHR ) A A TE AR DGR | i — 200 e 40 2R 85 R R AT RS BT (> 90%)
)& , i Fragstas #E1 7500050 17 905 SO BUE . SRR IR BEHR /N JEAR B S8 X s 5+ B
HER SRR (R 2) B AXSEA T CHE AR,

K2 SVWRBEHEREESEEN

Table 2 Landscape pattern index and its ecological implications

=34 U filiidt A L
Category Landscape index Description Ecological implications
Z&5) Class AREA_MN SER BRI FAF T e
NP BEH A FAE S
PARA JAK MR FALFVICAR I 2 I FEE
PAFRAC JA TR S KL FAEFIIAR I I AL B2
FRAC_MN RSP 37 FAEF ARG B AR
GYRATE_MN -1 2 A FAEFWBEL ) KN
/5 PD YL B FAE UL
Class/Landscape LPI e KBEPLER AL FAE R PR 5 4 A SRR Y LA
WLPI Mt F5e K BEHRFEEL FAEAR AR R EESR (5 A S0L I AL L 451
£ Landscape SHAPE BEHOIZRA8 4L FERE PRSI R ST T
URB% N TR L) S N T 5 A S AR Y LA
SHDI SO ZREE BEHS R 5450 e S0 43 A X Y Atk
SHEI SO ) ]S A B SRR e, I 2 AL S L R R

AREA_MN . “F-E BEER 1 B Mean patch area; NP BEBREE Number of patches; PARA ; JHK HIAHLL Perimeter area ratio; PAFRAC : Ji 4 i #1434k
# Perimeter area fractal dimension; FRAC_MN ;3434 %40 Mean fractal dimension index; GYRATE_MN ; -44 [0 %% 248 Mean radius of gyration; PD; BE
Y% 4 Patch density ; LP1: e KBEHAEEL The largest patch index; WLPL Bt ifz K BEHFEEL The largest patch index for woodland ; SHAPE ; BEHUE IR HE
0 Shape index; URB% ; A T.%1fi H 4] Proportion of urban constructed land ; SHEI; $t W £ #£ 4% Shannon-Wiener diversity index; SHET; 5t WL & i

Shannon-Wiener evenness index

1.3 HdEab
1.3.1 TWINSPAN 432

ST el R AR O R BN AR RS O B2 B A T SR B AR B Tk SAEYI O TR
SRR ZE A R AR bl S A 2R T, MR EARR G SRS
AREY) AR REY AR — SR A e S TR R A A AN, A A R ) TR AR SOUL A L B AR RN ST
LIRS i 22 ek R4 2 LF CE o F AR S IR AR SOR T 2 AR 2 43
FEHEAT oMY

fiiFH PC-ORD 5.0 %14, DA BOAS 1) B B A FE R EAT TWINSPAN 4328, WA 43 A T HEAR W) A B AR
TP RS, SRR TV A B A s v S /N T35 F 2% BB WL AP, S8R E . “ B FP (Pseudo species ) ” Y1 E|
KR 5 9, 87K 3542 0.00,0.02 ,0.05 ,0.10 ,0.20 ; FER A3 2S48 /R R il e R R 5 4, 028k
KEECH 6 IR, St/ VAR 5 A4
1.3.2  YFp At

Yikh ZREAEPEM TR PR IE I T Patrick P F & FEHE%0(S) Simpson 8% ( D) Shannon-Wiener 5% (H) LA
X Pielou B2 B (E) , Hat B AR S H kg sk 4 0 % s,
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1.3.3  ARUEE S0 HT
FIH Jaccard B AR RECKIF M A W R 5 AR LR 1T AR .
B=c/(a+b—c)
KA, a b SR IR, ¢ AR A S AR, HAE R R IR A A R R R
1.3.4 HsfueEtEita

W58 R Godron Tk 3k WEAT R E M S | FIRF 22% T XUEG S S5 78 A TR0 R A3k T A4 v i F
R TR A S F R R 2O kT IRV Y R R 5 MR R 38 TR AN TR B
Pic & B A BRPE S AR Y

VR R TE b T AR A R B /INHES 15 s ARG RE | 3 DA bl B/ NI 326 25 B ke, Fi T
YRR BRI SREE B, AR 9 SR B —— XV, 388 Matlab X VERS R, FH— %%
2R T B 45 I, TR) IR AR R A A5 (L P T i st b 3 — 2R B4R, 5 I 2R 5 A B R TR A8 ok TR 58 A AL o s
T (20,80) MFeUE &, BEVE IRARE , R NMBAR R
1.3.5 A I B G T o

FHEMEA T AR YEGE 43 i 3k IBM SPSS Statistics ( Version 16) #E5E 1

2 HBRESH

2.1 T FERE R TR A5 A R
211 ARAEYIRE KA

HR A E B HE 7 it e A A O DL R, TWINSPAN I AL 161 N TRiERE ] 434 20 41, Hor
FEHIBOR T St 3% A 6 21,34k 141 ANFEHE (5 SREL I 87% K 146 AN BARKEM 43 21 21, Forh il
RRTER 10%84 3 41,35 76 e, 5 SRR Y 60%

F28 3 TIH1, DAEHB R | TS- 4 J& 328 bl vh i i DL B TR E RIS 250 H- 1 SR B DL A A Vs 25 8
Forp TS-4 LA o Tt L TG A A Snlit il 23 bl A % 2 Bl vh 23 33 o U R 56% 35% \94% 33% . WA 75 il
K& TREFE AP E A Y B 2 bREETRAR T, /N7 ( Terminalia neotaliala) -3 W ( Bauhinia
purpurea) \FEALRXER K (Handroanthus chrysanthus ) 55 224 B B AT 0 MR | 248w b X 8 UL & L)
A, FREGEMEEEA T PAZR P H] (Ruellia simplex) JEMSAE (Ivora chinensis) AA#E ( Hibiscus rosa-sinensis ) 55 4 32, JE
BT R B AERE R SO0 BAEE s Aot BT P H L (Paspalum conjugatum ) | 5 K BR WA ( Kyllinga
brevifolia) G Mt ( Cyperus rotundus) 552 Fh B 4 BLAMY) , 1 & = 2 3% T 5 (Alternanthera philoxeroides) |}
FE 5L (Axonopus compressus ) 55 ELA N XU FIFEY)

212 RAFEAEYIYIFZ RN L

MR 4 FTLIE IS A R T SR B SR T 150 #h . MAEYIZUCKER  HEAR 2 M) Fh AL
T HEARZATA)Z M FRE BB E AT SN, AR )2 2 2P 5 T 50%, B2 S +
YR, FERAEYZ R, & A H B R LA AR HE ) de s
2.1.3 bR YARRIAE b

RYGE AR (2 5) , N TRUFRE 3SR BN G Jaccard B Z2FEMEFE ECAEAS [R] BAE ) 2 [H] R B0 . TR
JZ(0.46) >EAZE(0.45) >HEARZ (0.35) , Hf FeAR 2 EARZ MR AR K, B S SRR 5o i,
HEARZALPERRBOERAL, BT ERZ . 2 LZMYARIERSECh 0.47 165 T B2,

N TR B 52 AR AT W AL Jaccard B ZHREVEFS RN 6, ] LUE 2 A3 e 5 1 b e rY A
RIPEFRBORAR, 7 0.23 5 A 128 el 5 36 T80 2 el RO AR RU T 8 250 A 157, R 0.36, AR I, 252 el =z [) 4 A AL 46 2
AbF0.23—0.36 Z[8] , BT E A Z I E AR IPERS £ 0.46) .
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Table 3 Composition of dominant plant communities in the offshore park

A R R LA

el #i's M FERF The proportion of sample FELEA R
Plant category Code  Plot size  Indicator species plots in each park/% Main associated species
I I Il I\ \ VI
TR FEHRM ( Elaeocarpus rugosus ) + i Bk
TS-1 9 JNHHE A~ +2E B 0 10 4 6 1 11 ( Syzygium jambos) + M VERR ( Falcataria
Trees and shrubs 41 e .
moluccana ) +¥#%E ( Hibiscus tiliaceus)
WAL KR + e IR LA K ( Tabebuia rosea) + ¥4 1
5.2 5 ( Radermachera hainanensis ) + T 0 0 0 0 0 4 (Ficus microcarpa ) + A K ( Bombax
) 45 ( Ficus benjamina ) + NI ceiba) + W W B A ( Schefflera
( Dracontomelon duperreanum) actinophylla)
46 ( Bougainvillea
spectabilis) + I 24 ( Osmanthus
TS-3 6 3 0 4 0 3 0
fragrans ( Fragrans Group) +4 %
( Micheliaxalba)
VER + S8 (Lantana camara) +45 7
S . 0 vk g ,
TS-4 63 jzlﬂll fJC + KA+ JRA ( Fagraea s6 35 13 o s 3 fie % ,nﬂ ( Duranta erecta GOl.den
ceilanica ) Leaves') + RUJE\ K + B 4 ¥& ( Ficus
microcarpa 'Golden Leaves') +TEM#4
FPEFT+ 2% (Livistona
chinensis ) HEGE R ( Duranta
TS-5 9 0 5 18 0 0 0
erecta) +"E M A ( Codiaeum
variegatum ) +/N%
RHE+ R ( Cordyline fruticosa) +IKF]+
154 ( Excoecaria {ERE B ( Archontophoenix alexandrae ) +
TS-6 49 cochinchinensis ) +H % B 29 20 60 0 8 0 FEW LM 3 (Alpinia zerumber '
(Schefflera arboricola) Variegata’) + 4 fk B} IR ( Sanchezia
oblonga)
- P H AR R+ B R T
FARHEY) Herbs H-1 39 i 18 0 31 0 17 7
ELVY B ( Neomarica gracilis) +
2 y - . s Ak Ve "
o 21 ?}(%‘”\(H)rr@nomlhs littoralis ) + 2% 5 3 0 3 7 f?&ﬁ?++ﬁ%)ﬁ(€)closorus
12 (Alocasia odora) +5 R parasiticus)
( Cyrtococcum patens)
- ZFHE R BR ( Phyllanthus tenellus
H-3 16 BT +E R+ B | 0 7 0 5 4 AT T B ( yllanthus tenellus) +

R (Typhonium blumei )

TS FFHEREY) Trees and shrubs; H: FEAAEY) Herbs; 1 R AWIAR , 14 BB, IOVSESIARE , VA EFSREI AR, VAR, VU EEA R

x4 EBAEESEVENSHEMEER
Table 4 Species diversity indexes of different plant layers in offshore parks
% AR Shannon
e B - i -
N Y2 Lt eSS G 9 HB . Wiener 164 Pielou 844 Simpson F§%%
Number of The proportion . . . .
Park name Plant layer Plant category . . Shannon- Pielou index Simpson index
species of native plant . .
. Wiener index
SpCCICS
R A JSYEN 77 66.23 3.24 0.75 0.92
L= 51 3.18 0.81 0.94
HEARZ FEYEN 74 40.54 2.77 0.64 0.88
L= 30 1.77 0.52 0.72
PN Sk 99 46.46 3.79 0.83 0.96
ES 46 3.39 0.89 0.96
REVE FEREN 250 50.8 3.69 0.67 0.93
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2 HHEWF —
NG e kg TOREC BB R i 8B Simpson 153
Park name Plant layer  Plant category " O Theproportion g en- Pielou index  Simpson index
species of nallve' plant Wiener index
species
2 122 2.77 0.58 0.83
1 b HIAR R PEREN 57 63.16 3.17 0.79 0.93
e 36 2.81 0.78 0.9
HEARZ FEREN 40 47.5 2.69 0.73 0.9
e 19 2 0.68 0.75
TR JERUN 68 45.59 3.25 0.77 0.93
%4 31 2.16 0.63 0.77
HE JSEEN 165 52.12 3.95 0.77 0.97
L= 80 3.32 0.76 0.93
AEAFR I 2 (7] R PEREN 75 56 3.07 0.71 0.9
Z+ 42 2.79 0.75 0.89
HEARZ JSEEN 38 52.63 2.11 0.58 0.76
s+ 20 1.63 0.54 0.68
TeARZ PEREN 70 52.86 3.08 0.72 0.89
2= 37 2.4 0.67 0.81
Hev% FEREN 183 54.1 3.49 0.67 0.91
2 96 2.82 0.62 0.85
SN FAR JERUN 66 54.55 2.48 0.59 0.81
2 36 2.46 0.69 0.83
N JSEEN 56 57.14 2.32 0.58 0.82
L= 32 1.73 0.5 0.67
FeARZ JERUN 75 48 3.62 0.84 0.96
Z+ 36 3.06 0.85 0.93
HEvR JSEEN 197 52.79 2.85 0.54 0.86
s+ 100 2.24 0.49 0.74
BN HAR)Z PEREN 83 50.6 2.9 0.66 0.82
Z+ 42 3.12 0.83 0.94
THEARZ FEREN 40 62.5 2.57 0.7 0.88
s+ 25 2.06 0.64 0.8
TeARZ PEREN 53 47.17 3.15 0.79 0.93
e 25 2.34 0.73 0.85
Hev% FEREN 176 52.27 3.53 0.68 0.94
s+ 89 2.88 0.64 0.88
iR YN HARZR JERIN 65 58.46 3.06 0.73 0.9
s 38 2.32 0.64 0.79
N JSEEN 60 31.67 2.9 0.71 0.88
4+ 19 1.85 0.63 0.75
TeARZ PEREN 54 50 2.38 0.6 0.74
s+ 27 1.36 0.41 0.47
e JSEEN 179 46.93 3.73 0.72 0.94
s+ 83 2.75 0.62 0.87
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#5 ATERMIARBLEAEREEYER Jaccard B SHIEIHEILE
Table 5 Jaccard 8 diversity of different plant layers between artificial and semi-natural offshore parks
HIZR Jaccard B ZHEVESEEL T ZE IR Jaccard B ZHEMEFEEL
Plant level Jaccard B diversity Plant level Jaccard B diversity
R Herbs 0.45 % 1 Native plants 0.47
AR Shrubs 0.35 JBE Total plant communities 0.46
F* K Trees 0.46

£6 AIBFEBKEEAEEY Jaccard B ZHEM

Table 6 Jaccard 8 diversity of artificial and semi-natural offshore park plants

N 44 Bk Park name b /N FHAS el EE /N
VRUIUNT| 0.36 0.33 0.31
T 1 el 0.35 0.28 0.23
AR I 2 ] 0.28 0.28 0.28

2.1.4 AFEEYIREERE S
N A = iRt /A

RE R il BRI (AP E i

SRR R e M FEAR IR Z S BARE S AR ZSTEARZ A, Bk
IR Z L, 2 B SR T ) F Em%\éﬁm 96.89,96.79,96.14 , & T N T8/ [l (94.4,93.17,88.97)
FEAJZ U L P 2R 502 BEl AT ) R Vi Al 25 A s e (R 9.37 10.15)-?%7!()%’43,%&%%%%% 5

J\?S);ﬁﬂi)%*%iﬁﬂ/z}*ﬁ%ﬁ%ﬂﬁﬁ% E S (RS 10.92)

®7 RIEBLEEYREERES

Table 7 Stability of plant communities in Shenzhen offshore parks

INCEST INCLAT HE B B WE
Park type Park name Plant layer  Fitting curve P ImersTacnon Distance Score
coordinates

FEHAR RN | A2 y=-0.0103x"+1.633x+36.0739 <0.001 (27.17,72.82) 10.15 89.85
Half natural type HEARZ y=-0.0089x7 +1.2340x+60.0421 <0.001 (19.38,80.61) 0.87 99.13
AR y=-0.0116x2+1.7916x+31.5557  <0.001 (27.72,72.27) 10.92 89.08

PEREN y=-0.0103x2+1.5187x+45.5703 <0.001 (23.96,76.04) 3.11 96.89

it 1 H b RN y=-0.0098x+1.5561x+38.92 <0.001 (26.62,73.37) 9.37 90.63

WA y=-0.011622+1.6778x+42.4356  <0.001 (24.00,75.99) 5.66 94.34

TARZE  y=-0.0107x>+1.5896x+41.7839  <0.001 (25.07,74.92) 7.18 92.82

BRE y=-0.0105x2+1.6594x+34.1625  <0.001 (27.80,72.20) 3.21 96.79

AL 2 el FARJZE y=-0.0085x2+1.2934x+51.5359  <0.001 (23.11,76.88) 4.41 95.59

WEARZ  y=-0.0063x2+0.9273x+66.4206  <0.001 (19.23,80.76) 1.08 98.92

FEARE  y=-0.0089x2+1.3722x+47.6040  <0.001 (24.30,75.69) 6.09 93.91

SR y==0.0096x>+1.3932x+50.53 <0.001 (22.73,77.27) 3.86 96.14

AT R T2 [ FARJZE  y=-0.0063x2+0.9273x+66.4199  <0.001 (18.54,81.45) 2.06 97.94
Artificial type WEARE  y=-0.007522+1.0324x+66.9500  <0.001 (17.37,82.62) 3.71 96.29
TrAR)Z y==0.0116x7+1.8270x+28.8152 <0.001 (28.54,71.45) 12.08 87.92

BRJZE y=-0.007242+1.0057x+66.5717  <0.001 (17.80,82.20) 5.6 94.4

P SN FARZE y=-0.0081x2+1.2436x+53.3051 <0.001 (22.68,77.31) 3.8 96.2

AR y==0.0102x4+1.4715x+49.3554 <0.001 (22.59,77.40) 3.67 96.33

oARJZ y=-0.01104>+1.6876x+36.2488  <0.001 (26.63,73.36) 9.38 90.62

FERTNF y==0.0095x+1.3758x+51.7971 <0.001 (22.27,71.73) 6.83 93.17

YN FARJZ  y=-0.0096x2+1.4663x+45.2557  <0.001 (24.55,75.44) 6.44 93.56

HEARZ y==-0.0105x>+1.5434x+45.9254 <0.001 (23.56,76.43) 5.04 94.96

TeARJE y=-0.0061x2+0.9841x+60.1536  <0.001 (21.50,78.49) 2.13 97.87

BER  y=-0.0105x2+1.5643x+42.7914  <0.001 (24.83,75.17) 11.03 88.97
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2.2 IO TR SO R A BT
2.2.1 el EE A A

FTLAE MY A o3 e A S K AR SOUIC R (36 8) , Horbvifg b FH Bl b i) 2 Bl A8 7 S0ttt 2 el 7K Ak 5%
M3, 4359135 39.90% 38.30% 1 50.90% 30 12 el HobA b 5 SR i A0S R e e e O, N T3 o U o
eI,

®8 IEBAREZUNMM

Table 8 Landscape composition of the offshore parks

bS] i NT FiCEN
NG A Forest Grassland Artificial surface Waterbody
Park name [EA [EA [EA [EA
) % s % s % s %
Area/hm Area/hm Area/hm Area/hm

IR 59.50 65.10 11.74 12.8 13.37 14.60 6.86 7.50
I - H bl 43.36 42.20 5.68 5.50 12.61 12.20 41.09 39.90
T2 30.55 49.10 0.87 1.30 6.91 11.10 23.82 38.30
SEAF IR 1 2 el 14.41 21.20 18.29 26.90 0.68 1.00 34.60 50.90
b N 17.06 58.10 4.08 13.80 2.22 7.50 6.01 20.40
i NI 22.29 45.30 13.65 27.70 11.57 23.50 1.65 3.30

2.2.2 A PEEE AR UK SR AR

N DRSS SRR RN R 2 9, MBEBRE ERA , N TR LBl Ik 23 bl 7 A3 2 Pl RE BB B2 80O, 73
B 2.46.2.40, > [ IRTUN Pl (ZR ) 2 el ) SREBR S8 FE /I | P B MR T AU R o AR Bl 5 e 2 el F) bk e
RBESAR B i o (HASAS A Bl ) S22 R SR S FERIZE AN R

®9 EBEAEEGSVURBEL
Table 9 Landscape pattern index of offshore Parks

YNTEAN By BRI R BEYORARIEEL Mt RBEHARE. MR SO S B
Park name PD/(n/hm?) AREA_MN/hm> SHAPE WLPI SHDI SHEI
Rl 1.17 0.86 1.87 54.06 1.02 0.73
T3 L el 1.89 0.53 1.68 40.8 1.15 0.83
SN 2.46 0.41 1.75 41.97 1.02 0.74
R S b 2 Pl 1.87 0.42 1.68 5.94 1.07 0.77
YN 2.40 0.53 1.73 56.73 1.11 0.80
YN 1.72 0.58 2.00 43.49 1.17 0.73

2.2.3 A FEBAR S SR8 80 S MY VR A5 T R R O AH P4 B

2RI, 8 B A SO R TR AL AR SRR TR B R EAS S A . SR 10 HhaT A A0 B
JE UMb TR G PR R R BER TR LU 2 2 R AH 5 (P<0.05)  BREMR 2 B AR KB, S5 WA ek B 34 R, AN 1
REGEYBEHAORAT . BEHIRARFE L N TR L0 S £ LAY B 2 B35 A5G (P<0.01) AT RERZ I &
AW EAR S Z BN TR
2.2.4 NP BOA% R PR EC S AR R T 45 R R TR TR B AR DG 3 B

HE ST 2 el UL A v b, Bt N TR TR KA I 550U e 48 5 S AL TR VR S AR AR IR R BV E AR DG
SAT O R A DG AR

(1) FEHSFOUUAR J5) 48 B0 5 A VR S5 A0 R MR Y R I o3 B

A 11 AT LA H 23 Bl v e g S5 WA F- 2 03 AE S REAHE ) Y Pielou TREEE 12 2 (A AHOC (P<0.05) ;
B SO R BEBR AR SR [ R A2 SRR Y AP 6 2 B B ARG SR & AR RO A TG
(P<0.05) , H 5 W KBEHFE 805 75 AR ALY Shannon-Wiener #5641  Pielou $5%% . Simpson #8045 i 3 A ¢
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K F(P<0.05)

R 10 SUEBEHSENHR AR RNEXNE

Table 10 Correlation between landscape pattern indexes and plant community characteristic indexes

TPIREVE B AR F £L REHL# BEYOERAERL A LERm SO R SO A B
Plant community characteristic indexes PD/(n/hm?) SHAPE URB% SHDI SHEIL
MU TEI AL L Proportion of woodland -0.831* 0.387 0.456 -0.226 0.217
R
ﬁiﬁfgﬁﬁfﬁ ?f dex for woodland -0.822* 0.387 0.553 0.038 0.054
Y FhF & B Species richness -0.491 0.345 0.140 -0.739 0.646
Shannon-Wiener $ 4 Shannon-Wiener index -0.508 0.171 0.277 0.650 -0.405
Pielou 784 Pielou index -0.367 0.088 0.238 0.785 -0.524
Simpson #5%{ Simpson index -0.518 0.083 0.253 0.727 -0.558
% AW EL B The proportion of native plants 0.614 -0.937 % -0.941** -0.510 -0.454

# F7n P<0.05, % F7n P<0.01, P EUEICEM R B H

R EMSUERIEYSEMEE SN EESRAEXES T

Table 11 Correlation analysis of grassland landscape pattern index and plant community characteristic index

TR 25 FRIE 8 5L X3 2 A P BEH T AR S [l e 2 4 e RBEHLE £
Plant community characteristic index FRAC_MN AREA_MN/hm? GYRATE_MN/m LPI
YFhE & B Species richness 0.815* S 0.887* S

Shannon-Wiener $§%

Shannon-Wiener index ~0.880° T
Pielou 84X Pielou index -0.842" H -0.957** T
Simpson F8%{ Simpson index -0.816" T -0.978"" T

2 Y AL Native plant species -0.889* S -0.941** 8
H. &4 Hcrb;S;?E/f\‘ Shrub;T;ﬁ/{\‘ Tree

(2) MR S AR R 5 EC S AR AR v A5 R e E i B AR DG B

MFE 12 FPR] LA HY 28 bl oo SO S BE S AR S B S AR T R R 2 IEAE G (P<0.05) s AR
JEHE AR F 5 B Shannon-Wiener 45 %4 Pielou 544 Simpson 844, & A% 5 He3 2 8.3 7M1 ¢ (P<0.05)
AR SR T R AR 5 B AR D R R R A R SO OGR R (P<0.05) o AR St BE bR Al | Dbk 2 5 R
%) Shannon-Wiener 841, Pielou 8% . Simpson $5 %044 & 2 2 i AH L R (P<0.05) PR M e R B H5 25 5
A Simpson $8 %52 B 35 1EAH 5 (P<0.05)

R 12 M EEME R AR E ST

Table 12 Correlation analysis of forest land and plant community characteristic index

FE T T S5 AR AEHE L PR R EA L R SR B B IRORBEHFE £
Plant community characteristic index AREA_MN/hm? PARA PAFRAC NP PD/(n/hm?) LPI
Yy Ff £ & B Species richness -0.839"H

Shannon-Wiener 1541

Shannon-Wiener index ~0.922°" H ~0.83975 0-88075

Pielou $5%% Pielou index -0.985"" H -0.838" S -0.869 * S

Simpson 84X Simpson index -0.968*" H -0.834" S -0.882"S 0.841" S
i |

5 LA 0.865" H -0.849" H

The proportion of native plants

(3) KA XA SR8 B0 5 HEAHE O 1HE 15 25 KA R 48 B A M BT
213 KRR TS SR FE B S HEAR Y Fh 2R i B B A OGS R, KR S LA BE B e B He o | A
KEEHFE 05 BE AR HLY) Shannon-Wiener $8 %% 5 I 3 A & (P<0.05) . KK 1w L H 5 #E K Shannon-
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Wiener F5 %% . Simpson #8452 I 3 7141 5C (P<0.05) . KK A 4E50 S £ H AW b b & 38 A G OC R
(P<0.01),

R 13 KR EEME RS NREIEHAE X

Table 13 Correlation between water body indicators and plant community structure characteristic indexes

)RR T S5 R H R 4L BEHH U BEYL R e RBEHAEEL JARK MR JE A 4L

Plant community characteristic indexes NP PD/(n/hm?) LPI PARA PAFRAC

YIFhEE E Species richness

Shannon-Wiener %1 Shannon-Wiener index -0.813* S -0.933"* S -0.927"* S -0.887" S

Simpson $5%{ Simpson index -0.911* S -0.827* S

% 44 5 EE Proportion of native plants -0.958** S
3 itig

3.1 RN AR R v S5 A Rk

TS-4 H1 H- 1 53 51152 23 Pl v fie 6 DL R E R A B SR A N TR bl o o5 FEBSOR, SR N TSR R IR I
FIREYIRER . TEREREE T R Z R ORI e RAESE £ LAY B B R IE R | b 22 RO ) BAT B 1Y
ERT  REAESEAESIRE AL R AR T AR S 2R M BERE VR LI PR A A, B
Mo B AR AR, A TIE MDY L B, RAFASFOACRE A5 ThRe AT B IR b M N S LA A 43
PERT BB IZ AW RETE I A BN I, RIS , & AR D00 B 38 N2 RE A 2 TR AR AL R

A PEREAFE RN & BRI, A S IR R AP E Y, WA B T E LA ] R E R
JAW, RACRBUTIRA AT SR AR B AR 2 IR B VR A A A, B R i
7350 FERATHEST PO A KIS AL, A [ R R E TR R . T WL, I B HE AR W Rl BE S 1
BTN, I, g 7R 2 Dl AR 3 S0 A 2 SR E AR )3 ), TR — S8 2R 25 AN IR LU B 55 ) 2
, AR AR e AR M AR 34

AR el AR & LA FPR T P (B LAY O 3 T E AR LU AN o DL ER AT BB R X
ARG AETFRABK ) GIAT KM EE S22 2 SRS RO AR AR A
I, & TR A ) T 28 % ) AL RORE , X3 i A 25 R G T e i R Al R O I
NEARZ | NI S BT 4R, AT 575 RN Dal R DR 7 ) A S D RE , L 28 5% JE O SR MM | R IR 28R A5 I
IR, RARATLEIIN S TR LU, LR HER: 22 R LU, 5 EALT A i 7% 22 07 T B D RS 7oK
(Rl 245 & S A A NS A5 2 B A S R GT RN HAAR B B, A T AR AT SR A RIS

ST TEl ) T EARL P T 7 R A A -t S W TR 4 b s €, L 7R b 22 S BAT Pl M O R i, G &1
FEEBE N EAS TR, AR R LT 1 RARY R E R R R
5, R KB ORI e ORI T ARG 5 G B AR fEEARYI R, Kb, % R
A B AR ) 1 R BEA TR R A S A T A B O A S A A R,
3.2 AR Z R S RRE MRS R R

Xt 2R SRR AR T Z A B G R R LRI AR 2 0, RUAE WP ZAE LR 4R R 30 9 A T
RS AR RS (R B I 0 8 4R 3 R AR B R R TR A
UTIEE 2 e Wy b Z2 R S5 A PERELHEA TR 5 20 A7, EEBABAT TR A Bl R B HEF S 0 A L, AR 5
JE B e B R A AL A Bl T ASUE T i e SR T 0 Bl M, A 20 Bl P R AR A i B A, B M 2 e v
Pk, B RN R RATREE D YR 2 S MR G T RERE DIRETUAA &1 3 LK A
A REREURE R ETER AL, AR TRER T Z X I REZREE HREMEIRBE TN &, MEE— LT —FHIC R,
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3.3 P SRAS R A ) AR BRAR R

PTG PR TR AR P 2 B RS R i R BEHR B TG, T RE IR 8 T AL A 16 2l SR AR R
AT IS TR A el T K A A8 5 LR L 3 A1 6 1/ 22 DT AR 1 TS 2 W A R o B R AR
MR PR AE 2 Pl TR — 2 A TS 0, e b Sr U TET AEUBR A, T A ) 22 R PT RE S AR IR I

M el AR S S JE ok R, R FEE AR M TR AR LU ARt o TR e T AR L 22 W 25 BRI OG el R A 5 0
RN B2 1) HE N5 S SRR S5 ORI R 2 ST el A5 b A o BRE R B 2 5 /) | SR 1] ) o 2 R B A, A 25
DREE SN D) 1N S ATV /N T D N B3 R R S - L R R e 1 B /N G LSl U DN
AT LU AL AL 75 BERE S 22 JROA B St A 85 el 7 50 8 2R 58 P SR A 1Y S e A S i AR ) gt
R FECLYFVERAC ., PRI, 2R BRI v R IR X & R R

R AE A I TS 2 Pl o A A A5 AR T SR AR R A ) 5 LS5 L A A% SRy 2o 2 el PP A R PR 1 2655
B 2R A EEE L A RIIESE, 2 B MRl R BEH R SO I A TR e S AR R R
THT R 2 el s RE A p Rt P 2 5 S > Sl 2 o ) S5 UL 5 A 2 2 ) S UL A, A
WItEvE ZREVE T B AR Z R ORIP DI RE R TR S fio b . B TA A S INREZ IR I SE 28 16 1 il bel S 0LMG Sy 5
T ZARPE R A S E LR L ol o Su i AL A I BEA T DAL, 3068 28 Dl 2R W) 22 Rk 0 A AL DR 4P LA LS

4 #ig

GRYNT g 23 el R i A e SR RS 108 B 310 J&@ 471 Fh AR5, R 2Rt m . MR
Vi (45 7 i 2 BRAT P PR, 2 Bl R EAAE ) MBI T I AR MU A, (B v e PR . F AR LA
N LRSS e AR H A, 2% A h LI ARRE AR IR S Ik, 2 el Aty T AR L A e DR e T R 5 8 A 5%
LT 52 (25 BRI G (P<0.05) |, 7 el S L 1R 32 ) 8 DR T 2 S B3OREL i S WL T AR/, el BSUAE 0 el AL )
R AR 0is 1, A B T RcE B A v . RIS AE 2 Bel S0l J& L, IR ] e AR B KT AR
AR O R AR A BB, T M K # FLAE S I
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