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The application of vegetation structure information in biotope mapping models

towards urban biodiversity

QIU Ling"**, GAO Tian'?*, ZHANG Shuoxin'
1 College of Forestry, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100, China
2 Department of Landscape Management, Design and Construction, Swedish University of Agricultural Sciences, Alnarp, Scania 23053, Sweden

Abstract: Former models of biotope mapping have not taken enough information about temporal and spatial vegetation
structure into consideration. It is shown in a number of studies that vegetation structure has an impact on aspects of
biodiversity. The purpose of this study is thus to design a modified urban biotope mapping model that includes temporal and
spatial vegetation structure in order to obtain more information concerning urban biodiversity. A refined model was
developed based on a biotope classification, and applied to a green structure system in Helsingborg in southern Sweden. It
includes four parameters of vegetation structure; continuity of vegetation cover, age of dominant trees, horizontal structure,
and vertical structure. The major green structure sites were determined by interpretation of panchromatic aerial photographs
assisted with a field survey. A set of biotope maps was constructed on the basis of each level of modified classification. By
means of identifying continuity of woodland using ancient woodland indicator species ( AWIS) , and distribution of animals
in the green space in relation to vegetation structure, the results indicate that some biotopes with a number of AWI species
are long-continuity woodlands with high or potentially high biodiversity value, and that the spatial vegetation structure and
age of stands influence the richness and abundance of the avian fauna and rabbits. It is concluded that the modified biotope

mapping involving both temporal and spatial vegetation structures is an important methodology when investigating
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biodiversity value in urban areas.

Key Words: biotope mapping; vegetation structure ; biodiversity; ancient woodland indicator species; continuity
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Table 1 Modified biotope classification with 4 levels shown for public green areas
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Table 2 Ancient woodland indicator species (AWIS) list

YyFh Species YyFh Species

TAB1E Adoxa moschatellina SR¥E Milium effusum

REZ Allium ursinum INEES B Oxalis acetosella
T4 AL Anemone nemorosa PUH-EE Ak Paris quadrifolia

& M X428 5L Campanula latifolia
SRR XA B Campanula trachelium
4 2% Convallaria majalis

FEX P Galium odoratum

SRS Maianthemum bifolium

Z ALK Polygonatum multiflorum
il %E Pulmonaria obscura
B2 A Stellaria holostea

RPN Vaccinium myrtillus

B Valeriana dioica
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Table 3 Count, area and ratio of modified biotope type in study area

A AT BEHB R BEH R BEYL BE A HOTE 3 A 4 L
Modified biotope type NP NA/hm? PD /hm? PBC/%
FF R4k Open green areas <10% tree/shrub

PAMEBY RBP4 3 With lawn areas 14 14.1 1.0 3.1
DA R £ With grazed land areas 4 17.9 0.2 3.9
LAEE > F With meadow areas 12 19.3 0.6 4.2
AT R 5 3= With succesional grassland 5 24.2 0.2 5.3
2T Gk Partly open green area 10% —30% tree/shrub

LMEBTEEER 3 With lawn areas 20 84.3 0.2 18.5
LA%iE A F With meadow areas 8 30.5 0.3 6.7
ARGk Partly-closed green area 30% —80% tree/shrub

FUZ i 7% 1 hk 30—80 year of two-layered deciduous 1 1.3 0.8 0.3
Z Z i % Ak 30—80 year of multi-layered deciduous 1 5.9 0.2 1.2
ZIZFE IR >80 year of multi-layered mixed 1 6.1 0.2 1.3
4 R (£54K) Closed green area (Forest) >80% trees/shrubs

BRI VEH K <30 year of one-layered deciduous 4 24.7 0.2 5.4
FUZ 4% AR <30 year of two-layered deciduous 1 2.1 0.5 0.5
L2 %MK <30 year of multi-layered deciduous 7 65.5 0.1 14.4
B Z A4 AK 30—80 year of one-layered coniferous 8 11.8 0.7 2.6
B Y& H Bk 30—80 year of one-layered deciduous 4 1.0 4.4 0.2
Z Z i % Ak 30—80 year of multi-layered deciduous 4 76.0 0.1 16.7
Z JZ IR IEASHK 30—80 year of multi-layered mixed 2 10.8 0.2 2.4
WZE R HK >80 year of two-layered deciduous 2 5.2 0.4 1.1
BB/ FTIER Grove/tree belt <50m across

B AR VE AR () <30 year of one-layered deciduous 31 9.2 3.4 2.0
MUZ S % MK (7 ) <30 year of two-layered deciduous 23 18.9 1.2 4.1
Z 24 M AR (37 ) <30 year of multi-layered deciduous 9 19.2 0.5 4.2
B2 YR H AR (7 ) 30—80 year of one-layered deciduous 2 0.5 4.0 0.1
IJZ 4 3% AR (7 ) 30—80 year of two-layered deciduous 6 2.5 2.4 0.6
Z JZ Y% AR (7 )30—80 year of multi-layered deciduous 5 5.3 0.9 1.2

3.2 KIEZLEMRHAIRG]

AWIS 4377 FEEFEF AR > 80a 1 30—80a Z [H] bkl H , T4 o FHF5E KR AI AR ; ZE BB A AR IR <
30a ML A R A P A Z IS AR (B 2. B 3.3 4) o @3 Xk /R 3 BT A bR R 4 DA R T B
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Fig. 2 Modified biotope map focusing on public green space on the basis of vegetation structure
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Table 4 Distribution of the AWI species

H R T e Yikh i
Position of AWIS Species Commentary
B I B X Galium odoratum A REA TR
Anemone nemorosa, Convallaria majalis, Maianthemum bifolium, Milium effusum,
ViTE=3EoT N Oxalis acetosella, Paris quadrifolia, Polygonatum multiflorum, Stellaria holostea G Ay apaaey
Vaccinium myrtillus, Valeriana dioica
B PR R T & A Adoxa moschatellina, Allium ursinum, Campanula latifolia, Galium odoratum,
v . . A TR
/N Polygonatum multiflorum , Pulmonaria obscura
Anemone nemorosa, Convallaria majalis, Galium odoratum, Maianthemum bifolium
Mz ’ ’ ’ ’ N
HETEH Oxalis acetosella, Paris quadrifolia, Polygonatum multiflorum RLEE S
INEE Campanula trachelium WA TR
[ A Hr A el Adoxa moschatellina, Anemone nemorosa, Oxalis acetosella w] g A TR
Anemone nemorosa, Conwallaria majalis, Oxalis acetosella, Polygonatum .
HIRGERRA multiflorum, Stellaria holostea FTHE A K
)R /N Anemone nemorosa, Campanula trachelium, Polygonatum multiflorum WREH KrEE
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Fig. 3 Distribution map of the AWIS
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Table 5 The observed animal species list

%5 IR 1 3h ) 2 FR eS| BT LEE I) Bh) 2 FR
Category Observed animal species Category Observed animal species
BERMAY Columba palumbus K4 Parus major
. . B Pica pica . . Bk 43846 Carduelis chloris
KELS Large birds FBL Corvus frugilegus /LB, Small birds KEER KA Passer domesticus
FEFY Corvus monedula JFE4E Passer montanus
H1 71 5, Medium-sized birds é;ﬁ/{gggﬁ: ulgaris IHFL3h%Y Mammals RN EF S5 Oryctolagus cuniculus

TEFT R I sk (25 6] (3% 3,63 ANBEHR) AR AR R B nCR Gkt b, BR R TS 5 41, o HouL
B B0 R Bh AR A B A DA BT ) X3, %ok B G T 5 R e TR T AR A .t 4 iy
7 » RZSBET G B i 3 i 3t i BE SRl O TE AR A i 8, 3T 50% BT G th BIAE 2m YEEI LA . 70% 224 H)
/INEY B YOI B AE B ER 4 KR EVERE TS 3h (1B 5 ) 5 B 5 5/ RS S AR (1 6) 5 KBS B4 A 578
H IS SRR, TR EA B RS N AR R A AR B0, 4—12m SEREI N 0 A AR X SR A, 12m AP A B 20 Bt
TG FIHEIS (E 7)o
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Fig. 5  Percentage of small birds distributed at different
distances from trees/shrubs in 63 patches
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Fig. 4 Percentage of mammals distributed at different distances

from shrubs in 63 patches
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Fig. 6 Percentage of medium birds distributed at different Fig. 7 Percentage of large birds distributed at different distances
distances from trees/shrubs in 63 patches from trees/shrubs in 63 patches
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Fig. 8 Distribution of the observed animals
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IR, R AR T Sl a R MANTRES), L EN R ERRE R RRIPF AT . KSR
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