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Abstract: Habitat quality plays an important role in the conservation of biodiversity. However, with changes in land use,
many natural habitats in urban landscapes have been destroyed, leading to the aggravation of habitat fragmentation, and
thus, it is crucial to assess habitat quality for biodiversity conservation. In this study, we selected Beijing as the research
area and analyzed the spatial distribution characteristics of different land use types and differences between 4 function
regions in Beijing in 2000—2015. The InVEST-Habitat Quality model was used to assess changes in habitat degradation and
habitat quality in four periods (2000, 2005, 2010, and 2015) and four districts ( core functional zone, urban function
extended zone, new urban development zone, and ecological conservation zone) in Beijing. The results showed that (1)
from 2000 to 2015, construction land area in Beijing increased by nearly 40%. Cultivated land and wetland were the main
sources of rapid expansion of construction land, and the construction land of new urban development zones increased by
60%. (2) The proportion of the main ecological land ( forestland, grassland, and wetland) increased by 5.71% overall,

but the overall landscape structure heterogeneity weakened and degree of patch fragmentation increased. (3) The habitat
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quality of Beijing showed a decreasing trend, and the total value of habitat quality decreased by 2%, showing obvious
differences in different regions; however, the habitat quality in the core functional zone and ecological conservation zone
increased gradually. (4) Habitat degradation increased gradually, and the most serious areas were the new urban
development zone and districts of a plain-mountain junction. This study revealed the value of regional ecological services and

can provide a scientific basis for the construction and optimization of urban landscape patterns in the future.
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Table 2 The maximum influence distance and weight of the threat factor

e RS B e KR B B
RO T IR BE | AT LRI K
- The maximum influence . o The maximum influence .
Threat factor . Weight Threat factor . Weight
distance/km distance/km
T FHH Mining land 9 1 FEHh Cultivated land 8 0.6
238 I Hb Transportation land 8 0.7 #ith Bare ground 4 0.2
JEAE X Residential area 10 1
#3 THAARBWEESESEERAINESEDEFHERE
Table 3 Habitat suitability of land use types and the sensitivity to threat factors
N I, 23 X I H .
R ENGEEE  TH ST FEK bt B
. o .. Transportation Residential Cultivated
Land use type Habitat suitablity Mining land Bare ground
land area land
A MH Forest land 1 1 0.7 1 0.8 0.5
HEAM M Bush forest land 1 1 0.5 1 0.6 0.4
i bk Open forest land 0.9 1 0.8 1 0.85 0.55
H At Other forest land 0.8 1 0.7 1 0.9 0.5
B Grassland 0.8 0.75 0.55 0.85 0.7 0.6
T H Wetland 0.9 0.9 0.5 0.9 0.65 0.4
7K H Paddy field 0.6 0.6 0.65 0.7 0.1 0.5
b Upland field 0.4 0.6 0.65 0.7 0.1 0.5
AT Zf Construction land 0 — — — — —
R H1 Bare ground 0 — — — — —
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Fig.3 Area of land use type from 2000 to 2015

http ; //www.ecologica.cn



6 S % 38 &

2000 4EF] 2015 4[], 4 ANR[E X 22 4 MR 2SR A B i 22 5, b A0S & E R 1% M E
FOTREAZ 0 DX 8% 1A IRTIT 2 e 37 X 1) 22 + bR F A 35 o0 N T2, LT o DX sl v ALY L6 481093 310 90%
1 60% LA I, A6 5T 50% Lk b W N T 210 43 A0 423X W 4~ X35 B T b 380 P30 4l 609% LA L i #f 1l 43 A5
TESTT & T X A S R 7R R IX TR K B0 7 T 4Tl 70% LA L ks AN s, Har, E AN e TA S
b B PR TR S R4y AR R AR G — DGR | i TRkt A AR A A B BV LA PR, AR
MRHL L YR AN ARSI, ATRUE 4 AR TR KO8 32 B AR S T b T A A B i K
(R AT I AESR R X (9% ) , A b B /NS B BRI BEAZ 00 X (36 4) 5 AR, Il Tl 2 o X %) N T 2 v 448 K e b
(3T 60% ) , BT BB B 2 (27%) . BRE K, T X380k B E A AR, PUAS D BE X 8 B A W] 1 & e 4k
MR B R XS

F4 FRERBEBPTEHE
Table 4 The features of different regional types

T4 R A 2000—2015 4F F 2

o7 AT T AR ; ) N
X Ji FH 1l j“}: b AR
I 4 2K 7 AT 0 L % o7 DX sk T # E’J.l:[ﬁﬁJ A LA L
. Area proportion Change of the
Type Range Area proportion . . .
 the cit of main land use main ecological
© Y type in the region land from 2000 to 2015
IHEERZ O X
FURIIER L1 TRIRIX PEAIX 1 T2 (90% 1 1) 8% — 9%
Core functional zone
W TR R X WBHIX E X A Sl X g AT3RI(60%) 7% —> 26%
Urban function extended zone FHKX *}T—ﬂ’ﬂ( 30%) ¢ ¢
W R R X BT X S IX R X R 18 B (40%) | 38% —> 419
New urban development zone MLX B IX FRHb(35%) ¢ ¢
TSR EERCEN T NTE S \
Ecological conservation zone P A 3 A (70% LA 1) 82% — 8%

M 3 NI Bl - A AR R (22 5) , aT LA, A 2000 4E 3] 2015 4EEE% FH B0 b 5k 5%y B 5,
b RIS P A B M S 28 24 19.25% BUBFHB RN 11.27 %18 MG A R 35 It . DAAS [] sk 30 = b A00) 26 4 o

£S5 2000—2015 & + it F AR IERE
Table 5 Land use transfer matrix from 2000 to 2015

Ay 2 Mt % Hifth/ % 0/ % it/ % ANT3R/% it %
Year Type Forestland Grassland Wetland Cultivated land  Artificial surface Bare land
2000—2005 bs: 98.00 0.22 0.04 1.33 0.38 0.03
HOHl 11.61 84.68 0.21 1.83 1.30 0.38
i 5.42 9.30 61.97 14.48 5.63 3.20
Hrith 9.55 2.28 0.45 79.24 8.18 0.30
HoAth, 1.33 8.22 1.13 19.61 7.49 62.21
2005—2010 it 99.29 0.03 0.01 0.28 0.38 0.01
it 6.70 86.51 1.11 1.72 3.74 0.23
B 1.99 1.50 87.13 5.73 3.54 0.11
Bt 4.52 4.45 0.49 80.83 9.34 0.37
HoAthy 1.60 8.40 1.06 9.22 9.30 70.43
2010—2015 i 96.91 0.89 0.15 0.91 1.09 0.05
Bl 8.57 85.32 1.14 0.58 4.33 0.07
T 3.22 3.31 84.56 5.27 3.52 0.12
it 2.69 0.33 0.73 90.19 6.01 0.05
FHofty 6.63 1.03 1.56 2.79 6.15 81.84
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PN T 206, D80 (AR A R MR A b s/ D (O RE 5 S ks AR AN R RO BE RS
ML At AR R e ] P L B % T M A S B i 2000—2015 A b BT T 3 Y - b A AR fR R
2.2 MR FAS SRR IR B L A

FIUIK- I 5O 5 R B (3% 6) , AR 9 SF- 25 B B 1 B (MPS ) L B B e 1 AR AT o S5 U 1 AR L 451
(PLAND) i K FHAMZEAY | £ 2 DUR AR M BEHOE XA 7E , REBRER &, M 2B A
2000 4F 2015 45 | EARARH RN R b 1 TR RR 34 A7 i3 0, (HZ AR 3 K A B (NP ) 5 BE % B2 (PD) S 30°F-
PIBEHE AL (MPS) T B, T T SO BEH B AL AR BN s 5 2 A0 s, A T3 T B IR T R B ik, 76 )
Wi AR R R, AR TR AR (9 NP PD H1 MPS 254 T34, S w3 v i T AN (B 3 22 | T AL o
WA, B PR 0 K AR T R M P A M 4R SR TR SRR AL, B A A
BT

%6 dbTTH 2000—2015 R EKE FFMBHETNL
Table 6 Landscape indexes changes at type level in Beijing from 2000 to 2015

HH Type 4E4SY Year MPS /hm? PLAND /% NP (n =1) PD /(n/100 hm?)
Mt Forestland 2000 319.50 51.73 2653 0.16
2005 330.42 54.06 2681 0.16
2010 318.98 55.17 2834 0.17
2015 306.40 55.03 2943 0.18
HiHh Grassland 2000 30.56 4.86 2608 0.16
2005 29.43 5.22 2908 0.18
2010 28.36 5.79 3346 0.20
2015 27.74 5.81 3429 0.21
B4 Wetland 2000 26.13 2.75 1727 0.11
2005 21.67 1.87 1411 0.09
2010 20.04 1.81 1479 0.09
2015 19.59 1.90 1587 0.10
B Cultivated land 2000 151.42 27.08 2930 0.18
2005 128.70 22.74 2895 0.18
2010 121.52 18.80 2535 0.15
2015 103.24 18.30 2904 0.18
N T3 Artificial surface 2000 46.04 13.32 4740 0.29
2005 52.90 15.74 4875 0.30
2010 56.62 18.06 5227 0.32
2015 57.40 18.61 5314 0.32

MPS ;I BEH AT FY Mean patch size ; PLAND . BEBR i FR BT 55 43 H , Percent of landscape ; NP ; PEH KR Number of patches ; PD ; BE £ 2%
J£  Patch density

SO B 5OU 8 B R B (18 4) , A 2000 4F- % 2015 4, & 4 B 48 40 ( CONTAG ) | 7 W 2 #E PE 48 5L
(SHDI) ¥ 52 BUFEAR A R H S5O ARAE B (LS W AF 1 i, 2 B R S5 UL B T AR i/ ) i 378, SRR ) 5
AR PR RO T 52 0%, SoULAi A S SRR B AR, B A LA BB BE IR ol 4% DX R e
AN 4 A DX S5 LS S P A PR A R 8 oA P 22 5, G, Sl R IX R AR A B i 9 SHIDI, {H2 A1
CONTAG FIE =i Y LSI (B3R BT DX I 10 5500 S5 oo P A AL R BE A 4 A DX A rh 2 fiees 19 1R T B HR 2l g
RO X SO RN B — 909 LA b1 N T 3R, S WA PR PR | 122 DX I S UL S e P PR e A o 3 e
(K’ 5),
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Fig.4 Landscape index changes at landscape level in Beijing from 2000 to 2015
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Fig.5 Landscape index changes at landscape level in different districts from 2000 to 2015
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Fig.6 Habitat degradation and habitat quality in Beijing from 2000 to 2015
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Fig.7 The changes of habitat degradation and habitat quality in Beijing from 2000 to 2015
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Table 7 The total value of habitat quality changes in different regions of Beijing from 2000 to 2015

o BB IX ST Eh e R X BT A JR T IX AR SR IX o
A0 . - : =[A-3)
Core functional Urban function New urban Ecological .
Year ; Beijing
zone extended zone development zone conservation zone
2000 7174 393238 3796684 8171607 12368703
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2010 7529 358400 3624456 8254224 12244609
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