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Abstract: The planted vegetation in urban green spaces results in high consumption of resources and landscape
homogeneity. With the increasing ecological awareness, spontaneous plants have gained attention at home and abroad for
their variety of positive attributes, including self-reproduction, low-maintenance, and ecological benefits; however,
previous studies have primarily used the city environment as the study area. The distribution of spontaneous plants in urban
green spaces has rarely been reported. To determine the diversity, as well as the temporal and spatial patterns of
spontaneous plants in urban green spaces, we used the Beijing Olympic Forest Park as the study area for this research

project. A total of 123 sample sites were selected using a 200 m grid placed over the park. Each site was a 20 m X 20 m
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square, and all sample sites were surveyed seven times during the growing season from March to November, 2015.
Combined with diversity, community cluster calculation, and Duncan tests, we analyzed the composition features,
diversity, and community classification of spontaneous plants in this urban park. A total of 128 plant species were recorded ,
which belonged to 98 genera and 32 families. Among them, native plants accounted for 76.56% and alien species accounted
for 23.44% , meanwhile, invasive species accounted for 12.50%. The species number of spontaneous plants exhibited a
pattern with a single peak during the year, and the peak occurred in late August with 98 species. The number of species in
the family Compositae was significantly higher than that in other families, and the percentage of foreign species increased in
summer. The habitat of roadside and woodland contained the highest number of sample sites as well as more spontaneous
species, 109 and 106, respectively. Community diversity was significantly higher in early October, followed by late August,
late April, and early June. Community diversity among different habitats was not stable because of the varying degrees of
external interference in different seasons. All communities were classified into 42 community groups based on species
dominance. Each season and habitat had its own dominant species and communities, and nine community groups occurred in
all the three seasons. With the variation among seasons, most groups presented a rich and colorful effect together with that of
wildness. The results of this research will provide a reference for the future construction of sustainable urban vegetation with

low maintenance, high biodiversity, and regional characteristics.
Key Words: species composition; diversity; temporal and spatial characteristics; community classification
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F = (S/ N)x100%
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Fig.2 Temporal and spatial change characteristics of species origin and life form
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Table 1 Genera number and species number of main family in each habitat type

RO B i 22

B} Family RS WL PB R-W WS R-S R-B R-PB PS Mean species

numberx std
4Rl Compositae 18/25  17/24 15/20 16/22 16/21 12/16 13/15  7/8 4/4 14+16a
RAF Gramineae 10/11  10/11 10711 11712 11/11 /7 6/7  2/2 3/3 8+4ab
WAL} Papilionaceae 10/11 9/11 8/10 7/8 6/7 4/4 2/3  0/0 0/0 6+5h
T FAEF} Brassicaceae 7/8 5/6 4/6 5/5 4/4 4/4 4/4  4/4 0/0 5+2h
#A Polygonaceae 2/3 3/7 2/3 2/6 3/6 2/3 2/3  0/0 0/0 3%3b
TRl Rosaceae 2/3 3/3 2/3 3/3 2/2 2/2 12 272 0/0 2+1b
JEAEEL Convolvulaceae 4/5 3/4 3/4 3/3 3/4 1/1 44 22 1/1 3x1b
2P Chenopodiaceae 3/4 3/4 1/2 2/3 2/3 1/2 172 1/1 0/0 2+1b
JBEA} Labiatae 4/4 4/4 4/4 3/3 4/4 171 33 1/1 0/0 3%2b

ARVNG FR: R A — A iy AN R A= 55 8] 24 57 5.3 (P<0.05) ;RS 13/ , Roadside ; WL : #iHh , Woodland ; PB: N E 1%k, Park boundary; R-W .
% 5 7KK 2 8], Between road and water; WS : 7Kl , Waterside ; R-S : 2l 1% 53 2 [f], Between road and square ; R-B ; 2l -5 i 51 2 [A] , Between road and
building; R-PB ; [t %5 23 fll i1 % 2 8] , Between road and park boundary ; PS: f#i%%) 3% , Paved square
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Table 2 The habitat type of every group and its proportion in different seasons
REVE 4 g H & FEHE
Community groups Spring Summer Autumn Communities
WL(33.8%) . WL(12.5%) . B MBS+ — W = R A 2 3
ZHE RS(27.1%) . RS(23.5%) . R MENWIER T H A A

Orychophragmus violaceus

R
Ixeris sonchifolium

R 41 35

Trigonotis peduncularis

L LR

Poa pratensis

s g

Medicago sativa

B

Artemisia argyt

Inula japonica

fig'a

Artemisia lavandulaefolia
g}

Rudbeckia hirta

TPk

Glechoma longituba

e

Taraxacum mongolicum

Lioga
Duchesnea indica

PRl &

Bothriospermum chinense

SRS

Dendranthema lavandulifolium
var. seticuspe

ke

Sonchus brachyotus

AT

Lepidium apetalum

SERID

Trifolium repens

WS(45.5%) .
PB(45.2%)

WL(28.6%) .

RS(15.3%) .
PB(29%) .
R-W(23.5%)

WL(14.3%) |

RS(15.3%)

WL(6.5%) .
RS(5.9%) .
WS(18.2%) .
R-W(5.9%)

WL(3.9%) |
WS(18.2%) .
PB(6.5%) |
R-W(23.5%)

WL(3.9%)

WL(2.6%) .
RS(1.2%)

WL(2.6%)

WL(2.6%)
RS(1.2%)

WL(1.3%)

RS(8.2%)

RS(3.5%) .
PB(6.5%)

RS(2.4%)

RS(2.4%) .
PB(3.2%)

RS(1.2%)

WS(18.2%)

PB(6.5%)

RS(7.9%) .
R-W(14.8%)

WL(10.8%) .
RS(9.5%)

WL(4.2%) |
RS(3.2%)
WS(22.2%) .
PB(4.2%) .
R-W(7.4%)

WL(2.5%)

WL(5%) .
RS(1.6%)

WL(0.8%)

R-W(3.7%)

WL(5%) .
RS(0.8%)

RS(2.4%)

PB(6.3%)

WS(54.5%) .
PB(30.3%)

WL(35%) .

RS(20.0%) .
PB(27.3%) .
R-W(27.3%)

PB(15.2%)

WL(10.0%)

WL(2.5%)

WL(2.5%) .
WS(45.5%)

RS(3.5%)

WL(7.5%) .
RS(21.2%) .
PB(9.1%) .

R-W(33.3%)

WL(10.0%)

RS(2.4%)

WL(2.5%)

ST ST

W K+ — A

AT MAT SR+ AR k48
ESLE S Y- R **'*“?-
RITESR+H B 2 ﬁiﬁ,%@
R IEEA ERFRAR 259 3+
AT R+ H B/

R b8+ AT 3 5 B b3 + 4T W78

R 5 BR A0+ A 8 5 1R 22 R
A YR T miAE+ AT

LR 5 B R SR + e AE
SPRH + O R H B 4+

HHAEREE+ L R EfE+I

EStE SIS S R U GNRE SEF
+ KL
ORI U+ A

TEBEAL ; HEBEAL + 0 75 AR s e
AE+ R R e B AL + T B A 2 4
T 3% e+ LT M3+ BB AE

VEHASE+IT 3008 s R IR + P S0
TG TR B + P H S TR 3 +

7@/1}5"'&, A+ Lk %;A\,; S
03

beliPRy
ﬁ’&%i s 3+ I WA
Yo+ T H I A TE RS
1% ML FF

%ﬁ;m%;%ﬁ+?§/&ﬁ;%ﬁ;%
Bp+ 2 e+ B B T

PRl

B H A B H
BT

IS Totes
TS+ 1 K 7R B 38 AT 3+
3

LR B A+ A
I+ SR 5
S A A

http ; //www.ecologica.cn



2 ZEEMS A AR AR PR T H A Y YR S R I 7S AR 589
P3| T HE e FERE
Community groups Spring Summer Autumn Communities
fTHitE . N
Calystegia hederacea PB(3.2%) ok
AT WL(5%) . v e e ~
Plantago asiatica et RS(7.1%) s — s — i+ R
B R-W(11.8%) SN
Rumex patientia
uES S R-W(5.9%) RS(1.2%) )R Z b S+ 3
Potentilla supina
it .
Humulus scandens ) i
FRE+ T H N MR S R R+
H 2R 5 0 2 B+ I R g R R+
WL(42.5%) . P M B IR ) R B+
L RS(45.2%) . FFHESE IR+ A R 5+ A
lel?rjviridis LEGRHILS EEEE?ZZ)) ‘ UTﬁfF; HUHEAE + 0 FE £ Al
PB(52.1%) . ‘ TR B — A E A T M+
R-W(29.6%) R IRS T A M IR+ R ITE
Sy KRB EL K K+ B b
AR
. = =
. S B R
LIPS PB(31.3%) HESEH R BT SR SR A
Viola prionantha R—W(Z-Z.ZU%; ?%%i%*’ﬂﬂ:ii,j@%%
WL(7.5%). . AR R R R R W
He gy 2 RS(10.3%) . WL(2.5%) . R R B R I R+ SR
Eleusine indica WS(11.1%) . RS(5.9%) THWEH A R R+
R-W(3.7%) ) 2 B+ B B+ 4 i B
FIEARIRE + 0 2 AR 1 R Bl R +
e WL(5.0%) RS(7.1%) . AR 0 A 9500 F A
Cynodon dactylon PB(3.0%) e e i
EE-StEE
SR WL(0.8%) | WL(25%) SRR+ N 4 FE A
Setaria glauca RS(1.6%) pNCteAt TR 5 W B R+ 4 ) SR
T3 L5 B 5 B AT + B 05 5 BE LA +
Oxalis corniculata Az i) i B T 4 K] L3R
e PR W ; R A + 000 & s R R i +
P virgata RS(2.4%) R-W(22.2%) T T 5 R 1 i+ 960 2505 3
o 35 R B H+ R R AR
Vil
TR RS(2.4%) A ;A MEA + RS
alinsoga parviflora
PN RS(1.6%) | SR T+ T R L5 P R L+ A
Glycine soja R-W(11.1%) e TE+ H B
HEST™ WS(11.1%) A B R
Geranium sibiricum
Al FOR e KO KA IR
HH PB(6.3%) N T
Arthraxon hispidus R-W(7.4%) lj:l:t._ﬁ‘ B B R+ R R 2+
PSR
i HER H R R+ S, FRmy
eopsis supina WL(10.0%) TERTE ; 2B B+ vh A3 3538 W R
o TR R+
B WL(1.3%) | B+ B, B D
Digitaria ciliaris RS(2.4%) rhAE T
= B R
RS WL(1.3%) = TR R
Vicia bungei
ST RS(4.7%) | AT+l A AL T + BLIT

Viola yedoensis

R-W(5.6%)

B RN AT

http ; //www.ecologica.cn



590 JAE = 38 G

P3| HE S = FERE
Community groups Spring Summer Autumn Communities

A g e
TR RS(1.2%) P S
Ixertis chinensts
I N

PB(6.1 o s

Potentilla kleiniana (6.1%) U+ T
AT A B e 4 o .
PR {A B 24 PB(3.0%) BRI B+ i B
VET{)H,lCa persica

i} JF5 —— -
S o R-W(5.6%) I S B
Eragrostis cilianensis
W R-W(5.6%) T+ A

Beckmannia syzigachne

ARARL, 175 Ry 4 DX 2 S B B, A AR BT ( Cyperus rotundus ) %5 76 R J7 384t J b X T LR 34120 5 6
PR TE A SR M R (5 i b B AR, BOARAUR AR S R F AR AR b
— LR AR, N FE R AN ORI S DR A I B A A X
FTEFREE LR 1 3t b A R 5 I8 . IRk IEORE  ADHTE & LRI LI 29 0 76.56% , 81k &
FAbmTT X BT R R R S AR H B (47%) B SR AR R B F R AT N & A
W IR , V2 BAT RO WS B AR S E R A TR IT R . SRR R RO BT o5 He 49145 b S R ik 1]
AR — B, e Z A B e TR T AR 20k FAGRR( LB 29.17%) , T3 RE 2 —4F Az
HBJAEM ZAF A AE R IR B A K, Wb e ARIRASE . 7580 AR W F 5 i e e 97K
G SE I RGN 2R (1 A 58 S A A TSP SRAR A 9 AR RN TR b, 2 B T S A SR A iy
TEA TSI O T, A b — | ARE R RGR T AR AR 3 S A AT A R PR35 rh i S 4 SR — e
R T AR RSN T EO T A A AR ARAE R A N — AR 2L 0 31 2 AR AR [ Be RS E AR5, IR I AE 4 S I
T2 el S M el i o 7 5 S — 5 A B AL, ) o S B T B A T U B AR B AR . — AR 5 B4R
R AE I T _E 8 A AR 5 AR 6 S AT OG e R R LA S T I B 486 040 19 A 16 TR A7 5 BRAE I, 1K %)
— ARAR G AR A AR T TS o MR O R A IR I B R A
3.2 ALY Z R AR AR XS I R

CAMFR RIS MR S S Y SR EARSC (BB 45 R S AR AR, fh T2 el i
FHEBREIMZ IR E B TR, 2 A B 2 BRI = Rl S B BON R 20 M sh 2l . FE2S 1) A%
Jar b KGR FELORARE R AGRHEYI 8 T, K0 8 T B — 4R AR U 4R AR M, IR e 10 A
TN 8 H AR Z VA B i ; B GASON ™ e T —RE BIRENR, I AR AR IRV 22 AR R4S I F] BERS) 5 T hht
AP S |l S KR 8] A A 35 R T I G ON R I B R 2R TR % 5 T 2 18] BT TR
7R LW NON 7 W % 2 i 5 ¢ X T ol = I 22 i R na o8 S AP (I N e s O 7.3
ZREVEALAE 8 AR 11 H HR B 22 5 001X n] BEJ2: IR A R AL P AR A A 58 v AR IR 7, 2k
) R R R AR Tokadn, BeAh MRl 30 (Y S B A 45 A Pt ] BEXS R & AR PR =42 T
—SEBIRR . PLEPITE A A B T )2 0 A0 (RIS B0 T 4% AR B 28 R 2 ] A A v SRR P e v AP 7R 88
R ALY, gt R R — R, JLP- A A AR A o A e L, DR B S B AT A B X
XX LIARBATIE LR T, F 2 K, Jw T HR— SRR 0 A 13,9 .17 A, R 2 15
TR LERE R AR5 N SRS X2 AR 35 5 3l 7, 3k S e v 21 S A 4 6 D LA A AR AR AR
A SR PR PORIN R AL T R RIS 2R K P S AR AR Y R R DA G 10 A
WK 8 HAR 4 ARZHNERG BIREE AR A FoE BRI SR T —E S % | RIS 20
PE A I 25 A% R AL AR AE S T BRI AR A YIRS 2RV E RO ZAERFILIR | A A= BT ORI 25 1 AR T I55
IR AR TG FE X2 5200 R 5 04T B A AR AR SE LA Ry 3 T e AR Ak 37 S5 WL R R e A B e 4 o

http ; //www.ecologica.cn



2 4 ELEMS A5 AERURTT AR IR T A AR Y P2 RN 2 R 591

ZPRFERIE
3.3 AAEMYIREE S RO T RRE

H AR B 2 AL R I —E S R E B B B, B RIFERYIE T LIS %
ORI AW BIFESE RS HOR(NMEEE S (Androsace umbellata) &M 8 5 4 RE
) B R (SR AT 0250 330 ) MR AE Al B S 28 i e A s 5 2 2 DA AT 6 R0 AL (an 3l 2
A FTHAL 25 B RAEHETE ) Fagk R AR Y (AN ZEmT AR S LSRR ) TR U i 25 R BKEAAE T
TR ARG 2R, D0 2 B AT 500 BB (nt i DA SRR A A A IR i e i il PRERBE 2 AN [R] AN TR A B
A A ISR A DA SRR LA, R I S B R A SOWROR , AR 3 B B AR IR (AR T
kI 135 M R v kAT, S SRS TR I B O A Y T MR MR TR A R
BAEREA S DIBE (H 3 45.2%) FHE(HEZ10.3%) AT EZ 7.1%) G054 K 0 4 6, 40 58—
HE(HFEZE271%) MR (BT 15.3% ) 25053538 (B 15.3% ) S RETE A T0 iU BA6/ING o £ BER AL |
Wi SR R A A 5 S R A RE T AL KGO W BT A IR i AR B R P R AR TR R TR T, R (L
55.6%) . H W (FkZE 54.5%) JEBAE (FKZE 45.5%) R E TS (H 2 22.2%) B AR (UM AT B I5 4 0 He
A AEBZGTAL, AR T2, BB UMER (HFE52.1%) A (FEFE45.2%) FIFEX(HE
31.3%) BEVE AN RS AIAG R, AT WAL e 7% BRI B 3 /SR A R A e B A 7K 4R 22 [] ) DA i /4 B
(FkZ2 33.3%) JRH(HZE29.6%) 257535 (B ZE 27.3% ) FETE A o0 LR34, T R RASE 2 K im) JiE 5
R4 AONEEE RIS AL, W RIS SRR R & YR B R R D) (R AR Y R AR AR
SRR AEY & Y S AR ZREED | IR AR T A 5 0098 1 LU AR TRl A B8 F R B v 8 e+
I SRR A BRI (AR 4 A BEVR AL b AL A 4 B 5 e AR (L R B R i 2 R O EE
IR A6 R RSP T 2N Bl FRARS Bl B A A AE SR 100 H e B T 2 A AR

4 Lt

BARVE SERRAR A Bl A A A B 8 AU A 21 128 Ff, i T A0 TR R, —4F A A 5
Z SINKAEY R B T HO B 2 0% R BV ARV S, A AR5 T AR SRR AR E s &
ARREVE LB T 42 DREE AL AR AR S T AR 1 70 -5 2 A O HLR B 4% 1 R 0 5 Wk
Reo M A A E EARLED SO0, AT LGS B AR EFER , RIS 29 N0 W A B B UR B e . TEAR R ]
Frgk RGeS S A Yy SR BT AR AR AR TR 0 5 I 25 R B WD Rl 2R 2 e SR SR B B
FIRETE B I A BT X PR R R 3P4 BRI

22 3L Hf ( References)

[ 1] Sudha P, Ravindranath N H. A study of bangalore urban forest. Landscape and Urban Planning, 2000, 47(1/2) ; 47-63.

[ 2] SmartS M, Bunce R G H, Marrs R, LeDucc M, Firbanka L. G, Maskella L. C, Scotta W A, Thompsond K, Walkere K J. Large-scale changes in
the abundance of common higher plant species across Britain between 1978, 1990 and 1998 as a consequence of human activity: tests of
hypothesised changes in trait representation. Biological Conservation, 2005, 124(3) . 355-371.

[3] Bk, B4, WP, E3CM. URTHIR S 2C4 I EHURAE Y RIS IR I 5 2010 . A28 2840, 2016, 36(19) : 6256-6265.

[4] Woodward S L. Spontaneous vegetation of the Murray springs area, San Pedro valley, Arizona. Journal of the Arizona Academy of Science, 1972, 7
(1): 12-16.

[ 5] Jaritz G. Manurial experiments on fallows of long or several years’ duration with spontaneous pasture vegetation in North-West-Tunisia and their
importance for elaborating measures for pasture improvement. Zeitschrift Fuer Acker und Pflanzenbau, 1974, 139(4) . 273-306.

[ 6] Sonneveld I S. Classification and evaluation of forest, also with the aid of the spontaneous vegetation. Nederlands Bosbouwtijdschrift, 1977, 49(2) .
44-65.

[ 7] Choi Y D. Theories for ecological restoration in changing environment; toward ‘ Futuristic’ restoration. Ecological Research, 2004, 19(1) . 75-81.

[ 8] Sagoff M. Do non-native species threaten the natural environment? Journal of Agricultural and Environmental Ethics, 2005, 18(3); 215-236.

http ; //www.ecologica.cn



592 JAE = 38 &

[9]

[10]

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22
[23
[24

[25
[26

[27
[28
[29
[30
[31
[32
[33]

[34]

[35]

[36]

[37]

[38]
[39]

Luliana P, Adelina D, Valentin S, Doina C, Georgel M. Ecological and aesthetic role of spontaneous flora in urban sustainable landscapes
development. Journal of Plant Development, 2011, 18. 169-177.

Boechat C L, Pistoia V C, Gianelo C C, de Oliveira Camargo F' A. Accumulation and translocation of heavy metal by spontaneous plants growing on
multi-metal-contaminated site in the Southeast of Rio Grande do Sul state, Brazil. Environmental Science and Pollution Research, 2016, 23(3) .
2371-2380.

Cavalca L, Corsini A, Canzi E, Zanchi R. Rhizobacterial communities associated with spontaneous plant species in long-term arsenic contaminated
soils. World Journal of Microbiology and Biotechnology, 2015, 31(5) . 735-746.

Wang J, Zhang C B, Ke S S, Qian B Y. Different spontaneous plant communities in Sanmen Pb/Zn mine tailing and their effects on mine tailing
physico-chemical properties. Environmental Earth Sciences, 2011, 62(4) : 779-786.

Cervelli E W, Lundholm J T, Du X. Spontaneous urban vegetation and habitat heterogeneity in Xi’an, China. Landscape and Urban Planning,

2013, 120. 25-33.

Kiihn N. Intentions for the unintentional
Architecture, 2006, 1(2) : 46-53.
WA, IR R R S LA . J iR 2002, (3): 1-7.

PRIGERL, SRLT, Rbf, Ik RAR. PR/REEIIX R ROREVE 2R ORI R AR 240, 2014, 25(8) : 2221-2228.

BRIGERL, SRLT, R, Ik RAR. P REE O3 X S R A 22 R B HAE S B AR B2 v i) 3 A FRAIE. ZE 2528203, 2014, 33(4) @ 946-952.
MR, B, ARE, WM. b sefddh [ i 2 AE v 25 (A SR s eg (1) AR LI s kX 2
X RFHIE. SRR A2 . AOARIAAR, 2008, (4): 49-57.

AR, ZRAUIE Gk AR, RTTALE AR vh IR (0 2 23 (RS SR A0 B2 i g (VIL) —— 18 & - i 2B B AR ) 4 A AE B A kTl
AL PR TET . AR R A4 . HARRLERR, 2011, (4): 24-34.

WA, A, WOR A, DGR, MR SR S e BRI A R R SRR IR MO R 2 A SRR R, 2014,
38(4); 75-80.

WA, EIEAR, WOAR. T ESMSEARAE YA 2R 5 [ 40T RE JR B A R Z R G R PUR R4 HARRLEAR, 2010,
32(6) ; 50-57.

RS, WM. MR TTRERSMRAE e RAA Y. AR, 2003, 11(5) : 432-438.

A, XFR, AL, KT, EHL RIRA PR A RBAFLL A A 5. JERTEbk, 2013, 29(4) : 47-52.

I, BT, FERAE. AR AR TR A RA L AR ) 2 B SRR 35, ARAUMOl R 2244, 2010, 38(8) ¢ 31-33.

skeah. B A A Jat. BleF L, 2004, 19-19, 123-125.

kG, B3P, MR BRSO E S M, SPAA BIF A/ D5 gn. T E AW 2RI SR X U, KR,
2014; 165-173.

oo, TR, FHESE, TAeT. dUatE. deat. duati ek, 1993

rpERL A BE T E A S i 2 s P A, deaT. BlaE I R, 2002.

XefF, T, ot Ui XA ARIE RIS, JEat e R4 . ARFIEM, 2002, 38(3) : 399-404.

WS, o636, ZEMIE, Rk, KER. BT T AL AR A RAEYRHIE X IC /0. AR RE4EHR, 2009, 18(5) : 1857-1862.
XA, PV, DRI, VT, BRAEE. 30T ER AR AR Y RN IS A RFE—— DL T BT R . ARSI AEIR, 2016, 25(1) ; 43-50.
e, RS, T T FPP R A T AR S R R TR RS AT IRIUE Y =T, 2006, 24(6) : 518-524.

Satrapova J, Hyvionen T, Venclova V, Soukup J. Growth and reproductive characteristics of C4 weeds under climatic conditions of the Czech

Republic. Plant, Soil and Environment, 2013, 59(7) : 309-315.

spontaneous vegetation as the basis for innovative planting design in urban areas. Journal of Landscape

Melander B, Holst N, Grundy A C, Kempenaar C, Riemens M M, Verschwele A, Hansson D. Weed occurrence on pavements in five North
European towns. Weed Research, 2009, 49(5) ; 516-525.

Fagot M, De Cauwer B, Beeldens A, Boonen E, Bulcke R, Reheul D. Weed flora in paved areas in relation to environment, pavement
characteristics and weed control. Weed Research, 2011, 51(6) : 650-660.

Zhao J J, Ouyang Z Y, Zheng H, Zhou W Q, Wang X K, Xu W H, Ni Y M. Plant species composition in green spaces within the built-up areas of
Beijing, China. Plant Ecology, 2010, 209(2) ; 189-204.

Comelis J, Hermy M. Biodiversity relationships in urban and suburban parks in Flanders. Landscape and Urban Planning, 2004, 69(4) ; 385-401.
Wt , R, FEAR, IR & AR AR IS RS ) b DX 2 SR B K b PR RS ER RE . A AR, 2016, 36(15) ; 4654-4663.
ALY, ZRihde | PO, FOWSIRTT A AR SR, S S R, R E AR, 2001, 17(6) : 3-10.

http ; //www.ecologica.cn



593

2 FEAE

S5 LR A PR T A LR AR AU S Z R I

e

2 4

Fry— Al ] e wnonny3 wnpodoay) g [ Froky— Al ey v o) g
Tty T4 i wngpp wmpodowoy) Y6 || Frty Flghdl uoptiomp uopou) Wk,
e T4 A swowodvf swmuory ¥ || Fidy T R stsuomid Do i
EET ¥4 A vurdns sisdoFv] fET | Fidy— AU Y stsuadjos “1u yppsnio vopyPouryF ekl

E7E Tz A viogoyd v 3 B Ty Tg a2 vomF vLvS g H

T g T4 A vuiuol vuoyory LU | Rty T Wy spua viviog i3

T E T4 WA stsuos smmajonuo) PIE | Tk Flglgll  fut smppgns 1015Y B A0
VT — Alglgll WA R EES . T T4 1l ool vy 3y T3
Ny 2 T oy — Fe f DaIVLIPIY VIFAISKID) Tyl [ § B A Fz f B wndoFuOUL WNIDXDID | 2 7, Bk
ST gy Alglgl A vamdind vaowody x ;e upl || Fody T4 1B vty vdoruar] 3K (6
S ety — ESTA A DIDIOPIY SIGIY * -7 il T T4 b vijofudons suowty i ju
T E T4 W vorput vousoyon 1% || iy T4 e viwasoud vidyory g
Ty T% R spsouo UL N || Tl T% 1l syt LI 4t Ay

T E AlgMIE AR puvary vipmood K3 | by 2 b smoGpmaq smypuos F 5%
EE Tz {8 DULLSUD DIIULI0] K T I NG Fdvsz Te B adsnonas “1eA wmijofimpunan] VwYIPU(T B IF H
Toely W T% R vurdns oypioiod YHEXW | Fody— T% b vapodnf viFunog i3
oy Al e wmasiguoy wmuodfoq 231 | Tl Al iy DRI iV

T E T4 e smmnuap xouny WAl | Aoy Tz 1B wngofiyouos sy S S
e T4 & vond oumy WX T | g T4 e wmgastos wmisi) Y [
Feby— T4 H# wntoqa)d umuwos(jod FW fe | /. A4 E T% h wnsojos wimisit) 3]
Td— Fz IR Ea wmjofiywdv) wnuoFkjoq g | G Ty T — Fe< f B Dorpur D]asd o001 B s K
Ty T4 T wddoiply wmioigod g || ey Al et wmonpiy WY % Ar R
Fd— Tz aa oo wnuoFljoq Lty o PN f B vaojfiaind vFosuy x BBl A
Fty— T4 WAL soptoyruitoy> wmunsCug SR || sty Aolglgl At vsopd suop] s 2y 44T A=
Tl T5 WAL swaovjoy smusviydoy o JH— || sty T4 1l vy supiT sl 44 %
Py T4 WAL veowouou vyt || Ty gl 4l smmup wossBG ¢ ety
B T4 WAL suorsd-vsumg vlpsdo) Y | Frdy— Felglgle Aut stsuoppuv> vEC0) s FExle
Toely W T% WAL wnpiody wnpidop OV || VeV TG 1 3 ity YT
Ty T4 WA vuydos putmosaql EEZ2 Tg L Dijofovpupav] DistwaLY 3 I
Frdr— Tz HHE| 0$090]5 D10y T Top s ¥t B A Tz fB votjoFuoOw VISIUaLLY Bt Xe
Fry— T4 LT votpur viduoy ey | sk T4 L oD vistowy §3Y 3
T T4 WAL+ vorpuvps vdduoy Y | T4 8 M vrsasy 37

wIoy oty uidio saroadg INIIER sa10adg wLioy 91 uisuo soadg  AJtwre, saroadg
IR Li®S 1o A RIEEEH ok T Al

yaed 1sd104 didwkjQ Suilvg ur sjuepd snosuejuods jo jsif yueyd [ xipuaddy

EZHMHMGERFEEZWES WS T2H

http ; //www.ecologica.cn



38 %

iz

»y,

i

594

G
Frdy— Tz et L SIUMW0D DUYWLOT) T Ul by Fedy— Tz SR suppnounpad s1ouoFii ] T

Tl Ay ¥4 WL7% swuauyp vmon) £77% || sy TE Wk nnozausy wnusiodsouiog b M
T E T% e wnonnb vowsoty iy | Fdy TE Mk asuauy> wmiadsoLO S
A Tz i vifipion gy A || ey E T 5 punaBunq syoplio) s 1
Y dlgdoll |t oppoforibumb snssouung WAL | Fry HlgME I wmpodoyda) mussounioiq 7y Y
Ty T4 WG vamiato vovpiod TV | g T4 WER snfout wnuopiiy) K (1
Tl — T4 A nsoagdoays wopmgy i | sy T4 Wg% swopuodo snzvjg 3l e
S T4 Y swopuvos smpmangy sty | Ao Aledsll WG vassid vaoia) bl 3 H) Lk
Ty Tz WA oo aovsopuy AL | el T W% e
T SR A vsoquition )« AT | Fd— dlelgll sprgly smyuvausy 7 ik
YAy T% R vimposior S0 A || ey Adolgll A9 oot sy s Y 2]
R T4 WA owns wmg At | Tk dlgleB snpra sy I
Fy— T4 WA oo wngpr) Y | R T WE3 gofiaomaay symap) FORE- Y
Fedy— ¥% ol wns wmiyos 7 || Aoy Alghdl D suados spoununy 3175 541,
Tl — Aelg g ol wngioumas v x GHE | Tk TE Wi spsuoup smmumuy 4161 15)
Tty TS W% wnyupydors winiposd WOV 43 || Ty T A Rung VA TR =
Tl % TS R wnoaqs wnnio) WAREW | T E Al WA v 010 P
T T AW swoepal oo WA | | Tl TE A paompndiys vimosumY sl it i3}
BT T% TES ] orond vioup Kby | A TE A stugioqas snppFvasy Y-
Tty ¥s e vssaudap oFvruni [ s YR T4 WWANE vormap vzapalsI] Y5
ThE Tz I voumisn ofonmy [y | NE A —  FE WA vlos s T £
Ty T% Ry ool sniod) dy QR | Ay A A susdos wnijofi s gty 1)
Ty T4 R piosnu o) gy AN | Fody Ao T4 WwA stppuRfo STOBPII Y i HE
Yy T4 R sopoddy sniod) sy RigH) | Ay Hdodgll At vas oFrpap B H ¥
S Ay Ts WHE vopuodof soydooly # 5 | Tk TE A v/ oFvpI By H I
S Ay Tz WHE asuounyp wnynvu) 0GGE | T4 A paofispnu vIpovISERITY F 113K
T T4 W sopiogsys wnpuvu) (WA | by TE | vy w3zl nuupog g
Yy T4 Y sy oydooy 70 | Ay A vop sl s Ay
Frdy— Té Y vsnftuny viqoydng i gy Fry— Té bk vavydoqostuyo vLvRAG %
Py Hlglell Y v viguoydng = gAY | ek TS by spadsyy wownyuay i
Yy ¥z il oo vposs AW | Ay TE WP osusuzyod wnioyupy il s
Toby— 1% g vpandoos ooy Yy | Fdy— T5 vy stSuoUDID SISOIFV sy F Y
woy 9| uigLo saadg Auure saradg wioy 9jI| uiguo soadg  Aptuwre, soradg

e R (&S T i =& g i3 Ay

¥

http ; //www.ecologica.cn



