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Abstract: Green space and plant diversity and structure have been undergoing significant changes in characteristics and
trends along the urban-rural ecotone in Beijing due to the process of urbanization. Analyzing these changes is necessary for
the protection of plant diversity and the integration of green construction in urban and rural areas. In this study, based on
panchromatic images from GeoEye- 1 satellites and a site investigation of a 125 km® belt zone compositing of 5 square
sampling windows (which is 5 km # 5 km from window] to window5) in the northern urban-rural ecotone of Beijing. Land
use, composition and distribution of green space and plant species in belt zone were analyzed. Results show that: (1) the
impervious surface area index( ISAI) , green space, and water area accounted for 42% , 56.08% , and 1.92% respectively of
total belt zone area. Furthermore, along the urban-to-rural gradient, ISAI was reduced and green space increased gradually.

The pattern of green space dominated by urban green area turns to protective and productive green area such as traditional
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farmlands or orchards, ultimately landscape forest in mountain areas. (2) There were 480 plants species belonging to 313
genera and 98 families in the study area, in which 337 species were plants native to Beijing accounting for 70.21% of total
plant species, 62 species were introduced from other regions of and 81 species were introduced from foreign countries
accounting from 12.92% and 16.88% of total plant species respectively (3) The belt zone contained all 15 areal-types of
the Chinese seed plant genera, among them, the North Temperate elements ,Pantropical elements, Cosmopolitan elements
and Old World Tropic elements accounting for 23.3%, 17.3%, 14.1%, and 10.9% respectively of total genera. Total
tropical elements accounted for 31.6% , which consisted of part of the lesser species genera and the vast majority of single
species genera. (4) Plant species richness distributed in the order of window 3> window 2> windows1> window 4> window
5. The ratios of native plants increased gradually from 66.29% in window] to 86.93% of window 5 along the urban-to-rural
gradient. The proportion of plant species introduced from foreign countries was higher than introduced species from other

regions of China in all sampling windows.

Key Words: urban-rural ecotone; satellite images; green space; plant diversity
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Fig.2 Distribution and plant composition types of green spaces in study area
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Table 1 The comparative analysis of the areal-types of the Beijing genera of seed plants in study area
I A 3 A X 2828 BET 1 EHAY /%  RERT2 EHA/% B3 EA/% B4 EAM/%  BEES ES%
Floristic elements Windowl Percentage Window2 Percentage Window3 Percentage Window4 Percentage Window5 Percentage
TR (1) 27 14.75 24 11.76 33 17.01 26 16.35 22 15.71
TR (2) 29 15.85 38 18.63 33 17.01 30 18.87 22 15.71
AT W YH AN AT S I 1) b
7 3.83 9 4.41 5 2.58 4 2.52 3 2.14
J3Ai(3)
IHHEF R 1 (4) 1 0.55 4 1.96 2 1.03 2 1.26 1 0.71
A T W) SEIN 4
Eg;"ﬂmmiﬁwlbﬁﬁ 3 1.64 3 1.47 4 2.06 4 2.52 4 2.86
P Y ZE B AR 4
‘é‘ﬁﬂdl@mﬁﬁiwﬁﬁ 7 3.83 8 3.92 6 3.09 5 3.14 3 2.14
PRI A5 (7) 3 1.64 4 1.96 4 2.06 2 1.26 2 1.43
JCiRH M (8) 47 25.68 50 24.51 46 23.71 41 25.79 40 28.57
.
/:f;g)z AL 52 I D 7 5 A 14 7.65 15 7.35 13 6.70 10 6.29 6 4.29
IF SR AR 20156 (10) 18 9.84 19 9.31 20 10.31 16 10.06 18 12.86
T SN A (11) 4 2.19 5 2.45 4 2.06 6 3.77 7 5.00
N ; yA
iﬂl;(ﬁ'“ﬁﬂﬁmz’”ﬁ 3 1.64 5 2.45 3 1.55 2 1.26 0 0.00
P44 (13) 2 1.09 1 0.49 1 0.52 2 1.26 1 0.71
IR A3 (14) 15 8.20 16 7.84 18 9.28 8 5.03 10 7.14
R A (15) 3 1.64 3 1.47 2 1.03 1 0.63 1 0.71
A1t Total 183 204 194 159 140

(1) Cosmopolitan, (2) Pantropic, (3)Trop.Asia and Trop.America disjuncted, (4)Old world Tropics, (5) Tropical Asia and Trop. Australasia, (6)
Trop.Asia to Trop. Africa, (7)Trop.Asia( Indo—Malesia) (8) North Temperate, (9) East Asia and North America disjuncted, (10) Old World Temperate,
(11)Temp. Asia, (12) Mediterranean, West Asia to Central Asia, (13) Central Asia, (14) East Asian, (15)Endemic to China

®2 MRRAEWHERSF

Table 2 Analysis of the source of plant species in study area

PRI AL FrA HEA A A A4t/ %
Sources No.of Species Arbor Shrub Herb Liana Percentage
A% Bl Native 330 38 63 217 12 68.61

E P53 AP Domestic alien 72 14 22 34 2 14.97
E A5 AFh Foreign alien 79 4 8 66 1 16.42
A3t Total 481 56 93 317 15 100

2.4.1 ARHHLFH

T X NA AN 75 B 216 J& 330 A, Hrh 7R 38 B, AR 63 i FAS 217 Ay 12 B, XEBFSEIX
HRA AR (R A b FP A B EA T LA (3R 3) « B 0, AR HUAR Y (W W Z R LIRETE 3 Syt , 188 195 Bl FERE 1
B, ACH 161 By 5H—800 B 3 BT AR EAR R R AKE Y W B & T I ARE T | B A RE S 2 h
ZHAE R AR 10 FhZz 2, TeARFEAR B Y A BCRARE 20 ) SAE AR 5 ARG 1 b, JUA 21 Rl 27
Pl EAKEYIAEAE T 2 Th o Aiidie b A 94 B, RIS B TR A S FI L B T - 2 B 2 R R
B T VE AR AR AR, BRI & A L3R & RIRE BT
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Table 3 Comparison of the percentage of native plants in different windows in study area

AT A Hw 1 Asl/% ME2 ASN/% HE3 O ASW% ME4 ASN/% HES S HSN/%
Life-form Window 1 Percentage Window 2 Percentage Window 3 Percentage Window 4 Percentage Window 5 Percentage
F*A Arbor 25 15.53 28 17.18 29 14.87 23 13.94 21 12.21
#EAR Shrub 27 16.77 31 19.02 35 17.95 34 20.61 33 19.19
HA Herb 103 63.98 94 57.67 126 64.62 102 61.82 114 66.28
7R Liana 6 3.73 10 6.13 5 2.56 6 3.64 4 2.33
At Total 161 33.47 163 33.89 195 40.54 165 34.30 172 35.76

2.42 SRAEYIF

WX IIRAE Y RIS AT AAE ) o 2, T2 AR A P AR Akt A rh R 5 [ 2R p O R AA R, RS
PEREWIAT 37 FL 62 J& 72 B, HorP AR R 14 Bl AR 22 B BOA 34 i AR 2 B AR FEHT BRI RASRE K
RN SR FEANG | R 32 B .70 J& 79 A R TR R 4 B ER 8 Bl A 66 B A 1A AEHBIAT 4
Bl GR RABAFGEL, SN RAEY T, W ILTRARAG R A (Ginkgo biloba) T Hi ( Cedrus deodara) \JIME ( Robinia
pseudoacacia) | &% K ( Platanus chiapensis ) . ‘K X5 W ( Rhus typhina ) 55 ; % W K A 2 01 /N BE ( Berberis
thunbergiicv. atropurpurea) i HUA ( Sabina procumbens) FEME (Amorpha fruticosa) F%: ( Kerria japonica) %58
( Forsythia suspensa) & ,%Z’H‘E% B T H iR ( Parthenocissus quinquefolia ) | [&] 22 4 ( Pharbitis purpurea) | N
1 ( Euonymus fortunei) 55 ; WEAKEY) i Wik 2, Hoh 20 S AR A o B Jb st AMRAEY S8 (IC 8 16 F) 1
81.3% , & WK UN WE =% ( Amaranthus mangostanus) /)N 3% ( Conyza canadensis) %% (Ipomoea purpurea) EFE %L
( Lolium perenne) 144505 ( Trifolium repens) ¥ VG NP ( Hibiscus trionum ) “Fffj 55 ( Eleusine indica) , =W Y &
%L ( Bidens pilosa) 4% ( Galinsoga parritlora) & X ARFE KRBTSR TR ARG, B X4k
Hi FNAS b W) bk LR
2.4.3 FHYIR R BE AR AL

BREEUTIE- 2 6 BEAR YRR 0 1 5 T AR IR A A B 0 D], SR A 2 B FAE T 3>FRT 2> ME
ISFERT AR 5 UFHES (1K 4) A HRh IR 3 e, 3k 195 i, AR 4 SRR A H AP 3= 5 BE A 258
R AE 161—172 FhZ [0 5 T AR 25 A 1 (B AR AR AR T 1R 2 R 2RIl i DX, SR A 5 LR
FAERER 2 SIORYIFN 104 Bl A L 38.95% , FESE G AT AR AP Il AR TS 4 FIRETT S BYSPRY R L
A A Hb AR b A S DR FRLR B RIS A ) IR AR — R R AR HE R 5 A i, 2
AT BT, N7 AR 2R HARR B — AR A T B IR W AR A, DT B L DX A b A B e
R IR Y L E e T R 2 B 1L XM, AR A B B B R A R B AN
KB IR 5 HBRE ST 1 BIRER S 4331k 67.08%,61.05%,70.40% ,75.34% ,87.76% , = R HH & 33 Jin
P, HMRFN S AR 2>FE T 3>FE ISFE 4>FER 5, BR TR 3 S, AR AR (A RFN h  E Ah 5
HERR Y A2 s T E P 5 AR T UL XS A A DA AR5 R (B S) o

3 Fit5itie

P AL mUIE TR 2 ZEA0 L0 A b AR MUREATT R i A B DX B A A TR A L X, A8 1 it
IR LA R SR, 255 25 R T T A R R R BE A B S W U & B R A AR AR A
R T 2 ORI AT RE SR & S48 DX A PR B0, 1 35 3 - B0 L AN 328 /K T i K502 T /L, 2o 3t 3 32
W2 ST KRR R R — 2, DUREZ RIS N BT o LA A e 3l s A KK, 7R 2 3t X AN i
JKTETFERCAT LAAR ) S el s A /K~ T EL A S5 37 2 Ml S e b b M) IS 000, O R4 Do 5 B2 B 05 o i O 8 B 2
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