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Abstract; The habitat diversity is widely recognized to contribute to human wellbeing by ensuring ecosystem functionality
and resilience. However, over the past several years, human activities, especially urban expansion, changed the spatial
pattern and ecological function of habitats, thus affecting the regional ecological security and human wellbeing. The Beijing-
Tianjin-Hebei region, as one of the important cores of China]s economic development, has undergone rapid urbanization
and intensive land-use change, exerting enormous external pressure on the regional habitat quality. Therefore, the
assessment of habitat quality plays an important role in urban ecological security for the region. First, this study evaluated
the loss of habitat area based on land use data from 2005 and 2015. Then, the research assessed the spatial-temporal
changes in habitat quality based on the InVEST habitat quality model. Finally, we used landscape indexes to analyze the
spatial-temporal changes in the landscape pattern of habitat patches. The main conclusions of the study are as follows: 1)

From 2005 to 2015, the habitat area decreased by 7134.2 km®, accounting for 3.7% of that in 2005. The area of cropland,
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grass, and water decreased by 5081.0 km®, 1695.1 km®, and 421.6 km®, accounting for 4.7% , 4.9% , and 7.2% of the
corresponding habitat type, respectively. 2) From 2005 to 2015, habitat quality decreased from 0.88 to 0.83. The habitat
quality of cropland decreased the most, followed by water. 3) The declining habitat quality is mainly located along the
Beijing-Baoding-Shijiazhuang-Xingtai-Handan axis, which experienced fast economic development and urban expansion. 4)
The habitat patches with high-quality habitat tended to be more fragmented, whereas the habitat patches with low-quality
habitat tended to be more concentrated. In general, the fragmentation of the habitat patches increased. Rapid urban
expansion in the Beijing-Tianjin-Hebei region occupied a large number of habitats. On the one hand, it resulted in the
reduction of habitat area. On the other hand, it also led to the decline of habitat quality and the fragmentation of habitat
patches. These adverse effects had a negative impact on biodiversity conservation and urban ecological security. Future

regional development plans should take the maintenance of habitat quality into consideration.
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Table 1 Treats and their maximum distance of influence and weight

N SPN AT NN e R el i 5
R RO BE || s TR R
Maximum distance : Maximum distance ;
Threats . Weight Threats . Weight
of influence of influence
BEUAHL Urban land 10 1 EF B Main road 3 0.6
AR £ AL Rural land 5 0.6 FEEEE Main railway 7 0.5
T # M Building land 8 0.7
®2 HEXNSEBIFERHE R
Table 2 Sensitivity of habitat types to each threat
AR A BT A TR FEAN F
Habitat types Urban land Rural land Building land Main road Main railway
#k Cropland 1 1 1 0.8 0.6
FhHEL Forest 1 0.8 1 0.9 0.8
Wi Grass 1 0.8 1 0.6 0.8
K3 Water 0.8 0.5 0.8 0.6 0.5
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(Number of Patches, NP) | BEHRZEFE (Patch Density,PD) ,F-3BEH I FL( Mean of Patch Area,Area_MN)  fix
KEEHLFE 50 ( Largest Patch Index, LP1) | #E 2 & $8 %4 ( Cohesion Index, COHESION ) F1 & %t & 45 % ( Contag
Index,CONTAG) "% ELUKTHFEMIFE Fragstats 4.2 FAF5E,
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Table 3 The area changes of different habitat types in the Beijing-Tianjin-Hebei area from 2005 to 2015

[X 15§, #kith Cropland FRHb Forest il Grass K3k Water

Area 2005 2015 2005—2015 2005 2015 2005—2015 2005 2015 2005—2015 2005 2015  2005—2015
fR5E 10645.0 10030.6  614.4  3613.4 3509.4 1040  5107.6 4882.8  224.7 577.6  518.1 59.5
dtst 4695.7 4109.0  586.7  7209.3 7114.5 94.8  1211.3 10351  176.2 502.0  352.5 149.5
TR 7815.4 7629.6  185.8  19684.5 19224.3  460.2  10480.7 10884.5 -403.9 500.1  486.9 13.2
N 11221.8 11101.8  120.0 24.3 18.2 6.1 0.5 0.0 0.5 235.5 5654  -329.9
R 8252.1 76372  614.8 244.8  246.9 2.1  1684.4 1665.8 18.6 205.6  163.1 2.5
ik 7399.3  7139.9  259.4 0.7 0.3 0.4 0.2 0.4 -0.2 142.2 63.5 78.7
JER 5096.9 4800.9  296.0 77.7 80.2 -2.5 21.9 19.4 2.5 128.0 74.4 53.6
ZEEG 3120.8 3012.1  108.7  1966.2 2319.9 -353.7 15159 11033  412.6 362.4  305.7 56.7
AR 79622 7143.6  818.6 17323 1711.1 21.2 2360.0 2393.1  -33.0 376.7  258.6 118.1
K 7042.5  6819.5  223.0 376.2  279.9 96.3 206.9  109.5 97.3  1720.2 1648.3 71.9
Rl 7500.6 7131.2  369.4  1097.5 1097.2 0.3 937.5  855.1 82.4 4195  458.8 -39.3
k& 8931.7 8155.8  775.9 779.0  872.1  -93.1 13317 11139  217.8 158.8  103.6 55.2
[ & 48] 17538.6 17430.4  108.2  6954.6 7350.1 -395.5  9585.2 86857  899.5 542.4  450.5 91.9

TR 107222.6 102141.6  5081.0  43760.6 43824.2 -63.6  34443.6 32748.5 1695.1 5871.0 5449.4 421.6

3.2 UHEEAEBE R Y AR

2005—2015 4F 5 EEE i X R AR A 55 i AR AL U] 3 7R, M 2005—2015 4F, pU B AR 8% i it MR 2
Wit HoA B i 347543 N 0.88 FE 2 0.83, T 1% 5.69% ., 2005 4F, kot R HE Ll LA K iR iy 46 v 24 B
Fri A, AR T 0.80, % 2015 4%, PUTH A BE i R FEAIR 2 0.70 o4y, fR HBHE A R LA SIR & 45
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PUTH A BT i 2 i 208 0.80.,0.77 ,0.77 LU 0.78, SUb[RIAT , A&, 28 2 5 DGR R 04 =i A S m i e,
HTF R,

1.00 —

0.95 [ ] 20054
120154

0.90 |
0.85

0.80

A2 1% 7 B Habitat quality

0.75

070 Tk Jum R N WSE Mk S ARl ARE Kk R0 BA dkkn

B3 mEREMREERSTN(2005—2015)
Fig.3 Habitat quality changes in the Beijing-Tianjin-Hebei area from 2005—2015
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923 F10.868, T K 0.055, JAR L h AR A= 58 ot i AR X AT, HL R BEAR BE S o ™ 8, B R IR BRIk 0.027, SR 1M
KT PR A= 358 T A A v, B s R 0.021, RN T B TR AR SRk L RE s AR B e e o M,
Hb AT LU IR M T K A 35 BT i 0.013 340 RS A sORIRE LK B0 AE B B T B d ol ™, = 4 )
15 0.037.0.018 1 0.017,
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Table 4 The habitat quality changes of different habitat types in the Beijing-Tianjin-Hebei area from 2005 to 2015

X 15§, #Hth Cropland FRHb Forest il Grass K1, Water
Area 2005 2015 2005—2015 2005 2015 2005—2015 2005 2015 2005—2015 2005 2015 2005—2015
fRE 0.923 0.868 0.055 0.998 0.998 0.001 0.997 0.993 0.004 0.984 0.972 0.012
b= 0.871 0.806 0.065 0.993 0.989 0.004 0.989 0.984 0.005 0.951 0.932 0.018
S 1.000 0.999 0.001 1.000 1.000 0.000 1.000 0.999 0.001 1.000 0.999 0.001
W 0.936 0.937 -0.001 0.955 0.935 0.020 0.921 0.000 0.921 0.978 0.990 -0.013
TR HE 0.949 0.913 0.036 0.998 0.996 0.002 0.996 0.985 0.011 0.981 0.967 0.014
7K 0.948 0.922 0.025 0.917 0.937 -0.021 0.989 0.962 0.028 0.983 0.978 0.006
JER S5 0.930 0.897 0.033 0.929 0.902 0.027 0.964 0.949 0.015 0.959 0.922 0.037
ZEE 0.977 0.955 0.021 0.998 0.994 0.004 0.997 0.995 0.002 0.993 0.986 0.007
Vap 4:8 0.945 0.893 0.053 0.998 0.985 0.013 0.997 0.988 0.009 0.985 0.974 0.011
Kt 0.944 0.921 0.023 0.972 0.968 0.004 0.973 0.948 0.026 0.988 0.980 0.008
FE L 0.931 0.901 0.029 0.990 0.971 0.020 0.991 0.974 0.017 0.984 0.967 0.017
B & 0.960  0.921 0.039 0.999  0.994 0.005 0.996  0.992 0.004 0.988 0.974 0.014
kKO 0.997 0.993 0.004 1.000 0.999 0.001 0.999 0.997 0.002 0.998 0.995 0.003
T 0.952  0.928 0.025 0.998 0.996 0.002 0.998 0.995 0.003 0.985 0.979 0.006

3.3 AR R A AR
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AR REHC R T R G MHASE YA AR BB 2 %, I AREA_MN $8%0F | B T 0—0.8 AU HE
PRt BT R a% . N COHESION $85050#Hr , A 5 B v T 0—0.7 BEH 2 I & bk, Soh, b i
T 0.8—0.9 M AR BE LA AE BRI LTS K g R an il 6 i, M 2005—2015 4, NP Fil
PD 0, 1M LP1, AREA_MN F CONTAGE 5[5, 38 W] 52 50 L 3 DX Jal A JR 5 e, oyt YR 3 A 5 0 T Ol e
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4 Tig
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Fig.4 Spatial distribution of habitat quality in the Beijing-Tianjin-Hebei area ( (1) Beijing, (2) Baoding, (3) Shijiazhuang)
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Fig.5 Landscape index changes on class metric
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Fig.6 The calculation results of landscape pattern index

A FAbR R BT B A ZEAET . B 2 ATLUE W 3 ek T AR HLA A X R 1 GDP ., T #2015 48,
PR HBERFIN & 45 M 28 B A BRI & T . G UF 19 e J AR AH IO 199 % SR Al 152 i i | Tl s A3 P b 1 75 5K 384
i, SEER R AR R A BIEAL, MK 28 55T AT L RIS, PRt A B8 i 2 BB R0
I, AN 2005—2015 4F Az 35 i R ™ 5 114 X3k 2 2V 4 AU O - - & - B . v N GDP 3 Kt 4%
S B (RN KA BE T AR 2005 4FF) 2015 ARG 329.9 km®, H 3= BORIE TR X T0 d i H b 5%
e, I, 78 N AR 58 o o T

SRR B TR IR A A2 BUMNIR RS2 e, SR SRR IR T SRAR o SR A 8 TR ORI ) MR 1 B B T
FRURIET R R, An1&l 7 B o BR T ARSI RRRITT R B A0, SRR 7K 52 i A 35 BESR (%) S5oUA% Jmy . % T AR B
i BE ) TR R X TR S B B TR, BR L AR RE I e By, AR SRR EE R
AR EE TR T A S % HA ERIEWEE N,

SUHSEAR SR i SR A SRR B AR B R [ AR A S AR R o f) 5 1) AT SR BH
AR XS v 75 E A R RN T b 55 S5 SRy, T AR 5 B Y 22 B R SR A L s B b |
AR FINE PR, X T 27 DX A B e R DX, P4 R AR LR R AR B 0, A i s i s R R 2 0
ST R MR R R AR RS AR A Ay, BRI U Sy i T e R Ry e X ek 2 — | L G A
BIRBEE S RZEN . ARWFFER A InVEST #5580 b A 55 ot s BT H P74 o0 3 AR 1% I i A8 A A SR, HLAT T B
23 (A A AR A, AT O A X T R A TAEER ML S 25 SR DG TR A iy A S 550 Ja i 05 1) 52 i) 91 Bl AL
i DR A SR S S g, BT 0 T AT, MR G P OTE R S I AR e R s A B
Frar Al o o3 h, R Ak i AR A AL 52 o) AR B o i B 5 e 22 R A AR R G0 IR A7, Ak i L K O R A
InVEST BAUSE R T Z R E R R GRS TPARAL RS | AR W] 25 S8 S Tz B AL 73 At E e s Ik i ik R BUW 27 5 2F
BRGNS A, AR A ST A RS T

5 i

ARFFEFET InVEST ABE AR PEAS T 5 HEE X 3R 2005—2015 4F A 55 i e i 45 AR fb i ey, 32 B 9%
ZEEUNT :1)2005—2015 4F | GUHERAEBE AR /D 7134.2 km? | (5 2005 4EA4= 55 AR A0 3.7% , #FHL 5 HFIK
I 85 T AR 00D 5081.0,1695.1 k> Fll 421.6 km® , 2351 o b 07 28 R A= B 1 R 4.7% ,4.9% 1 7.2% , 2) &L
HRA B TR, HAE B FEE 1570 N 0.88 FEZ 0.83, FRE 5.69% ., Bk A: B FR R M o ™ 8, Hok
SKISAERE B, 3) AEBE R R X R A bt -OR R - BRI £ - B A 22 U ke JRe Uk 14 DX 3 3 A

http ; //www.ecologica.cn



12

A A

C s T kbt — 5 3t I K — 5 A
W st — U A 3t [ i~ g 3t B 20054F g b it
B 7 TiEER &SRB (2005—2015)

Fig.7 Habitat type transformation in the Beijing-Tianjin-Hebei area
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