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Urban biodiversity conservation planning based on biotope mapping. a case study

of the urban district in Baoji, China

QIU Ling, ZHU Ling, WANG Jialei, GAO Tian"
College of Landscape Architecture and Arts, Northwest A&F University, Yangling 712100, China

Abstract; In order to explore effective measures and methods suitable for biodiversity conservation in urban and rural areas
in China, Baoji city was selected as a pilot study area. We created a set of biotope classification that integrated vegetation
structure parameters, i.e. horizontal structure, age of dominant species, vertical structure, and forest types through field
survey and biotope mapping. The status of urban green spaces was presented as a biotope map. By comparison of species
richness of vascular plants in the green spaces with different vegetation structures, the validity of the biotope mapping
scheme on the collection of urban and rural biodiversity information was examined. Finally, the existing problems in the
spatial structure of green spaces in the study area were analyzed. A set of biodiversity protection strategies for the Baoji city

was put forward for the theoretical basis and solutions to urban biodiversity conservation in the future.
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Fig.1 Location of study area
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Table 1 Biotope mapping classification integrated with vegetation structures
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Table 2 Number and types of the selected sample plots

FEHAN %L
s 2K (n
FEHIIET Sample plots type Numbers of Sample plots
TF il 2 b, Open green space (G O) 16

PIE B A 3 Mainly short-cut shrub (Sh) 4
VA ZAEA B BT 29 3 Mainly successional tall grass (P Ta) 6
PLZAE A8 35 4 02§ Mainly successional short-cut grass (P S) 6
LI ik Partly open green space (G PO) 9
DI ZAEAE T BT #E5 F Mainly successional tall grass (P Ta) 5
P Z4F 446 07 5 %5 3 Mainly successional short-cut grass (P S) 4

2P G2k Partly closed green space (G PC) 32
iy B2 M EF RS AR Young trees one-layered broad-leaved and coniferous mixed forest (Y D&Co L-1) 5
ity 22 WUZ TR AEAR Young trees two or multi-layered broad-leaved and coniferous mixed forest

(Y D&Co L-2) 3
Ky BLZ AR Young trees one-layered broad-leaved forest (Y D L-1) 5
iy 22 WUZ AR Young trees two or multi-layered broad-leaved mixed forest (Y D L-2) 7
Ky BUZET AR Young trees one-layered coniferous forest (Y Co L-1) 2
rp i 22 BUZ AT R AR Middle-aged trees two or multi-layered broad-leaved and coniferous mixed forest 3
(M D&Co L-2)

% B2 [ AR Middle-aged trees one-layered broad-leaved forest (M D L-1) 4
FRig PR A AR Middle-aged trees one-layered coniferous forest (M Co L-1) 3
A4k Closed space (G C) 12
K% PRZIE MR Young trees one-layered broad-leaved forest (Y D L-1) 5
R4 B R T R A AK Middle-aged trees one-layered broad-leaved and coniferous mixed forest 4
(M D&Co L-1)

rp i 22 BUZ AT R AR Middle-aged trees two or multi-layered broad-leaved and coniferous mixed forest 3
(M D&Co L-2)

(1) G, L0735 [H] Green space; O, FFH{ZEIE Open green space; PO, I HZk L Partly open gbreen space; PC, /4] & 4% Partly closed green
space; C, HG4kH Closed space; P, Z4FE B Successional grass; S, BB H 5 Short-cut grass; Ta, JGIEHTEH Tall grass; Sh, HEBTHEA Short-cut
shrub; Y, 4% Young trees; M, H1i#% Middle-aged trees ; D, [t Broad-leaved; Co, %11 Coniferous; D&Co, WiM%HHiR3E Mixed broad-leaved and
coniferous; L-1, BAJZZ5H] One-layered; L-2, ZXUZZEH Two or multi-layered ; LT 2 258850 R 1% Hh 3 90 B9 7 [ Rk 45 440 49 i 21 280 249 D) G 2 RE 4
BEAC, LMETTHEA Ry ML bR R G O sh

SHEUK 38 A AR 0 12 o A el A T A SRR ) U e A S St A D b 40 BBE o0 A AR AR DL A1
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Table 3 Grade criteria for biodiversity index

W SRS IRAE Partial score
Biodiversity parameters 1 43 1 point 2 43 2 point 3 43 3 point
HIXET LY ey

EFAUD AR , <35 36—50 >50
Total number of vascular plant species

LR L S HCET 53 L
ZS ’[ﬂ%ﬁ‘ﬁlufﬁ% fﬁ(ﬁ]‘l 1/ % <60 6065 265
Number of native species as a percentage of total plants

i (WF5T X 48 AR BLBE B A

Rarity (number of similar patches in the study area)
EHIIRE Intensity of management = i 1%

2 HR55%H

21 SARPEE RS OCE T
WFFE DI N AT 38 AR A BT o R (8 25 8] T AR B K, O 22.28 km?, i S TET ARG 63.0% , BER %L
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Bl 605 B, HkE W s e, AUl 8.64 km”, (5 B AIFLK) 24.4% , BEERECE N 56 B, 502517l 4.35 km”,
R AR 12.3% , BEHBCR M 405 By R AR SH 0.12 km?, (5 B ATAR Y 0.3% , 4% (0,23 8] F BE e 25 B
0.93/hm* | B I (= T HoAh 2K 80 | RIS (0 25 [l (B AL R e (2 4 5K 2)
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Fig.2 Biotope map integrated with vegetation structures

H, K{ZS[H] Grey space; HI, i i 7 35 M X 60%—75% Abiotic coverage rate 60%—75% ; H2, fifi Jfi & 25 1 FH 75%—90% Abiotic coverage rate
75%—90% ; H3, i JJi & 35 1 F1 90%—100% Abiotic coverage rate 90%—100%; T, PAFF#EA J E Mainly trees and shrubs; He, PIFA g
Herbaceous; N, #/ui JTHI#HE Little or no vegetation; Y, 4% Young trees; M, 1% Middle trees; Ol, ## Old trees; A, —B{ “AEA HIA
Annual or biennial; P, Z4E4BA Succesional grassland; D, [ Broad leaved; Co, #I'M Coniferous; D&Co, WM &M 1R3¢ Mixed broad-
leaved coniferous; S, B2 Short-cut grass; Ta, JoE B 2L Tall grass; B, HHH 4% Building or pavement; E, ¥ HITH A A 2L Vb
Wasteland; F #EP8/36H Garden or vegetable field; G, Z#{A%5[A] Green space; O, JFM{ZEHL Open space; PO, K IFiiZk b Partly open space;
PC, 2P A4 Partly closed green space; C, FI&%¢HL Closed green space; Sh, #EBI#EA Short-cut shrub; L-1, HLZZ5H One-layered; L-2,
ZWZLER Two or multi-layered; W, i €425 [i] Blue space; R, V[ #i/#& i River; Po: i3 Pond; ZI, f7#k Groves of bamboo; Ag, 4% H
Cropland; T, #H{IX Old town; I, HIX New town

&l 2 AT LUE A XS N 0 A S B0 o0 A 2 B0 B AR e A B0 e . B (s (B LAYE AT R 3 | T4 0,25 1]
FEEACRSAAAEE WP, KA R /N R 22 R HL B i, R TC B Y AR TR iEAR N £ 4%
673 [R] H DL A A S i ) TR B K (2645 hm?,60.9% ), HLUOZR TR iizk it (89.4 hm?*,20.5% ) |, i ] /5 & Hu A1l
TF iR AT AR R /N (9.1% 5 8.7% ) , PrMAE R Hifh g s, |5 B TRTRR Y 0.8% , [RIRSE, 22 T il 2 Hb 1) B0 B 5% 3
HBAE 1.0/hm* DAL, & FEp €23 (B A - S B Ee % 3 3R WP T g b i B R AL R B3 i

FEFE ORI FF RO R DA AR A B S 5 R T A0 AR 25 PROT T TR L B K, O AR A T B BT
HRME B RGEE R A B — AR AR RACH AR S AT0, FEMMBZR AR 2P A ki DL G oh 32,
M VA kst AR 2 T4 AR, LY P A S st R & SRt 2 R K I AR AR, ZEMOR ST T, DR koA 32,
YR R AT R AR B HARET & AR RN A 2.5 hm? o 7R3 BT 5 05 1, B2 45 M B bR B £ T 42 0L
JEEER , LI B2 R R e A, A R R TE R 22.4% , LAY A B AR LT 5 EL 38 R R A 8%
(%£4),

2.2 ffilERE g
221 FEXGIR X G AR SRAE W RPN

TFF 5 X ek ML 9 A5 24 AR ) 320 Fb, A0 5 BAS 168 Ff, BEAS 14 VK 62 Bl T K 76 i, HITHE A LLTE
MAFp R A, Ho S AR 198 B, 5B 62% A FETRR 47 R (14.7%) ,TER 35 FF(10.9%) , HA 109 Ff
(34.0%) AT Fl(2.2%) (£ 5) . HAANRAEY) 5 SRR L B 5 (38% ) , 31X -5 3K [ pg by sk i ARl A 4
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Table 4 Count, area and ratio of biotope type in study area

24 Parameters

IR Biotope type

NP NA/hm? PD/hm? PBC/%
IAaZE ] Grey space (H) 605 2228.2 0.27 63.0
£ {425 [A] Green space (G) 405 435.1 0.93 12.3
FFiZi s Open green space (G 0)
LAZAEHAE B HE AR R Mainly successional short-cut shrub (P Sh) 30 12.5 2.4 2.9
PLZAEATCME 35 4 35 Mainly successional tall grass (P Ta) 16 11.9 1.3 2.7
VAL A B BY 4 5k 32 Mainly successional short-cut grass (P S) 23 65 0.4 14.9
TPk HE Partly open green space (G PO)
VAL A JeAE 85 Bk 3 Mainly successional tall grass (P Ta) 21 12.1 1.7 2.8
PLZAEAAE BT R Mainly successional short-cut grass (P S) 32 18 1.8 4.1
UL AEHAE B HE AR R Mainly successional short-cut shrub (P Sh) 10 7.8 1.3 1.8
174k Partly closed green space (G PC)
i 2§ 4T it IR 32 MK Young trees one-layered broad-leaved and 55 oy 08 75
coniferous mixed forest (Y D&Co L-1)
Wity Z2 WUZ A TR SEMR Young trees two or multi-layered broad-leaved 15 1" 14 a5

and coniferous mixed forest (Y D&Co L-2)
K% PUZIE MR Young trees one-layered broad-leaved forest (Y D L-1) 71 97.3 0.7 22.4

il 2 X2 & AR Young trees two or multi-layered broad-leaved mixed
forest (Y D&Co L-2)

L% BUZET K Young trees one-layered coniferous forest (Y Co L-1) 4 0.7 5.7 0.2
R R R R AE AR Middle-aged trees one-layered broad-leaved and

17 20.3 0.8 4.7

coniferous mixed forest (M D&Co L-1) 26 317 0.8 73
R4 22 SUZ R 4T TR 38 MR Middle-aged trees two or multi-layered broad- 21 23.8 0.9 5.5
leaved and coniferous mixed forest (M D&Co L-2) ’ ’ ’
Fpitg B2 FE AR Middle-aged trees one-layered broad-leaved forest

39 35 1.1 8
(MDIL-1)
HRig 22 X2 [ Ak Middle-aged trees two or multi-layered broad-leaved
. 8 10.2 0.8 2.4
forest (M D L-2)
Hpig PRLZ £ AR Middle-aged trees one-layered coniferous forest 4 1.8 22 0.4
(M Co L-1)
[ 4k Closed green space (G C)

3 2 o R s >-layere -leave

L% B2 - EF 0 R 28 B Young trees one-layered broad-leaved and ’ 0.9 22 02

coniferous mixed forest (Y D&Co L-1)
K% BUZIE MR Young trees one-layered broad-leaved forest (Y D L-1) 16 16.3 1 3.8
r R B2 R AT YR S PR Middle-aged trees one-layered broad-leaved and

coniferous mixed forest (M D&Co L-1) 10 8.5 1.8 1.9
Fp il 22 002 R T R AE AR Middle-aged trees two or multi-layered broad- 4 12.5 03 2.9
leaved and coniferous mixed forest (M D&Co L-2)

s B2 AR Young trees one-layered broad-leaved forest (M D L-1) 4 1.2 3.3 0.3
P Groves of bamboo (Z1) 7 3.8 1.8 0.8
W (0,257 Blue space 56 864.1 0.06 24.4
4 Cropland (Ag) 13 11.9 1.09 0.3
&1l Sum 1079 3539.3 0.3 100

(2) NP, BEH$E Number of patch; NA/hm?, BEHLE L Patch area; PD/hm?, KEHL% ¥ Patch density; PBC/%, *E MG 35 H 40 b

percentage of biotope coverage
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Table 5 Life form of vascular plants green space in Baoji City

; BYMECSE L % ohs e/ % "
i R R ) PRCAI%) e & g ame > 10)
Total number of X Introduced . . ) -

Type species ( Percentage/% ) Native ( Percentage/% ) ( Percentage/% ) Common native species (frequency =10)

L0 1 T ( Viola yedoensis ) . ¢ % ( Duchesnea
indica) . T Wk 8 ( Lotus corniculatus) | Ji¢ 7 A€

VN (Inula japonica) | 2 [¢ % ( Darura stramonium) |

1 2. 1 4. 18. e .
Herbaceous 68(52.5) 09(34.0) 59(18.5) T E (Arthraxon hispidus) | K g3 ( Chenopodium
glaucum) W35 3E 3K (Iveris chinensis ) | % 4
( Ophiopogon japonicus)
oAk W& WE (Hedera nepalensis) . %9 % J#§ ( Paederia
Vi 14(4.4) 7(2.2) 7(2.2) scandens ) \Eﬁ(ﬁ'ubia cordifolia) BPEAS (Rosa
me multiflora) % 85%: ( Cayratia japonica)
K B ( Pyracantha fortuneana ) . 4 4R Z %4
(Lonicera maackii) | % 38 ( Forsythia suspensa) .
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Vegetation structures of different green spaces
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Fig.3 o-diversity of different sample plots with vegetation structures
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Fig.4 Comprehensive evaluation of biodiversity value in green space
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