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Abstract; Under the background of new-type urbanization and ecological civilization construction, it is of great significance
to strengthen the research on habitat quality of important ecological functional areas in China. Taking the Shucheng County
of Dabie Mountain area in west Anhui province as an example, based on InVEST model and terrain gradient method, this
study analyzes the spatial-temporal evolution of habitat quality and the interaction between landscape pattern and gradient
effect. The results showed that: (1)In the past two decades, the habitat quality index of the study area was 0.6392 in 1995
and 0.6356 in 2015, respectively. The value of habitat quality showed decline trend from 1995 to 2015, but the degree of
habitat degradation continued to rise from 0.0133 to 0.0142. Hot spot analysis showed that the cold spot areas with poor
habitat quality were mainly located in the northeastern and its peripheral zone of the study area, which is mainly dominated
by cities and towns, and the hot spot areas with high habitat quality were mainly located in the southwestern vegetation

distribution region. (2) Habitat quality and habitat degradation distribution have significant topographic potential gradient
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effect. The distribution index of high habitat quality was consistent with that of forest land and became dominant along with
the topographic gradient, while the distribution of low habitat quality was consistent with that of construction land and
farmland and became dominant along the topographic gradient. (3) There was a significant correlation between habitat
quality and landscape pattern indexes at overall region level and sub-region level, but the characteristics of correlation
varied greatly among four levels. The evolution of habitat quality is greatly influenced by topography and landscape pattern.
The results could have certain theoretical and practical value for habitat protection and functional regulation of ecosystem in

west Anhui Dabie Mountain area, which is an important ecological function area in China.

Key Words: habitat quality; InVEST model; landscape pattern; terrain gradient; Dabie Mountain area of west

Anhui province

A 8 A B A A IRBE Ry A A AR S A RE T . R A A B R S X S R SRS RE
IR/ BLHEOC R, st R TR0 77 5 8 B MRS JRpl S BUE S R G aS A AT BERZE 1k, TN A= 1) A
A8 A A TR N A B T AN T R — R R KR S R RER IR R
PSR A B R AT SN T A AR IR SRS AR R A S R GRS DR A H R S, e i X I
AT RGN E AR 5T

VE R A SRR3R 2 — U TE b 35 0T S5 WS Jm 8 A LA e 3T 25 18] i Jre 4 oA T B . o S5 UG S i K 5 0 G
FUARELREEA T, BT ar i B St F2 5 [ AR Nt 2 Br e B A MI 56 R0 | R, M TB IR -0 A 1
RGP A AN RE AR R 23 7= A B ] P AN DA A AE AT e X 0 S i 45 A %
S EAT A b ) FH A AR A B R S A3 A W InVEST ( Integrated Valuation of Ecosystem Services and
Trade-offs ) YA T A 558 0T PG K2 5 57 ULAR SR A0 TS 5% 5 TTHRAS 17 2 8 SR> AR 1 R OGRS
Xof 2 B8 0 5 MR SOULAS JR) , DA SR R 5 I R TR AR R 2 ) (AT InVEST BRI PTAf
S5 55 MR AL BE RN SOULRS SRyt EA T R L e A A T BR DX A 5 Bt I D . SOAR SR R XA 2 2R
BEUIRE M, s SOREAL SR A RE XA S R G R Re e M T B B SOUAR SR R O A 2 e
AT 7R HL A — 5 14 Jm) B 2 B e SR Jr 28 A R 52 2 P20 T A 855 T ek 5 00 R 5 06 R S I A7
Hofs FEE RAOSEIT 5 A Bl T4 s A 5 o i 1) S W A A R, B A2 4 A 5 o Y U A B LS

fie P8 RS L DX 3B o RO L DX AR 22 B W 8 e SR 309) U S e v v 1) A 2 SRR AN G 581 X, Xl 7
YISt R . RSHERR BT ST s RO L XA 252 AR GBS0 T IX A S R G I RE AL RSl 54k
ST R R S A S SO B B TR S0 ARG DX Ay < AR A I D B 3 A L X (Y SR A
A XK, 19952015 45 [A] PR A JE& I 4 A 58 iR &0 ATy AR 358 i e 75 A7 A0 MU A6 2 AR A A 7 4 2
AR SOV PR 5 A R A 0 e AR T 0 AR (H U SRy S AR B i A TR AR B O AR KL A
17 ASCERNT BRI LA R . (1) 5T InVEST #E8F1 25 [8] 23 B 75 16 2 & P4k g 7 R i) 1 DX kB
Az 35 b R I 2 S AR 5 (2) T iR (S I3 0 A v i s A 05 T BB TR 57 6 B LB AR R AIE 5 (3) LT
KO ITIER VT AR S B 5 5 UL SRR B 5 G A o e 48 s Bt DY i) L DX A= 35 Joi 2 AR RPAIE AR 358
Jo e 5 5 UUAR SR AR S M MR B RV, WFFE A SR — R N PG RO Il X AR B B 4 A E S RS
PRI DS

1 BEERERARTGE

1.1 AR IXHEA

AN F XA F5P g =4 38 XAk i E - AN E ARSI BE X 22— e v R (B2 s
BRI PGSR ) Sk TR P ARAR . Xk E AR A ZE R AP R R VTR LB e X
FN7S 2 TR XA A3 s X DXl R e 0 =, e v 61 5 44 I 2 (iR I S X 22— it X DA P IR Ll A e

http ; //www.ecologica.cn



9 1A ARG A ST InVEST BRI g VG I L DX A 5% 5 it B 23 1 £k S 5 A SR 43 #r 2897

B 55 R 3=, T T A AT R D W 2 RV A, AP YR 14—16 °C AR BE T 1100—1450 mm , 45
¥ H FREF£L 2000—2200 h, R R R 1748 m, &2 RO WA VLRI IR 43 /K 08, 36 4 1 5 00K H 0
AR IR AT | 45 5L XK 3 A A5 ) A A o i, R M A g A A 55 X2 ARBIF T XA T e P K 3 L X1
AR SR R EF I (1)

O3 B ALK |
WRKHLR
Hg/m

o 1748 m
| -1m

1
et |

32°N

T I /
| B T WA
2l O BFERATHGLR

10 20km

115° 116° 117°E

B1 R MIEAE R = E SRR

Fig.1 Scope and location of study area and net sampling
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Table 1 The sensitivity of different landscapes to threatening factors

Lot K B B T v
type code Name suitability Paddy field arable land Utban land use settlements construction land

11 K H 0.3 0 1 0.5 0.7 0.6

12 i 0.3 1 0 0.5 0.7 0.6

21 A s 1 0.8 0.5 0.5 0.2 0.8

22 HEAR 0.9 0.8 0.5 0.8 0.2 0.7

23 i 0.7 0.8 0.9 1 0.7 0.5

31 T R D 0.8 0.8 0.8 0.4 0.7 0.4

41 CIE 0.8 0.3 0.2 0.3 0.3 0.2

43 IK PSS 0.7 0.2 0.2 0.3 0.3 0.1

46 Wb 0.5 0.2 0.2 0.7 0.2 0.1

51 BT 0 0 0 0 0 0.2

52 LM JE R R 0 0 0 0 0 0.7

53 HoAth 1% b 0 0 0 0.7 0.6 0

66 B A B 0.7 0.1 0.5 0.9 0.7 0.6

ARSORE KT 5 SR AT i B8 5 R 7 80t T K R A 5038 e S5 A B8yl A

*2 HREREBMEFE
Table 2 Weights for threat factors of the study area

SN AL TN et e
Hj}iﬁ% Hlj'()?/ r’-ﬂﬁl‘ElAj $Ii ",&“E\ljéfﬂ
Maximum impact .
Stress factors . Weight Decay type
distance/km
/K H Paddy field 0.5 0.5 EHCER
i Non-irrigated arable land 0.5 0.5 oozl
IR M Urban land use 10 1 BHER
A K] JE R A5 Rural settlements 2 0.7 BT
HoAth A% H3th Other construction land 1 0.5 BHER
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e P A AT IR EL £ BT R 3 AR 100.38 km?, R T 2658 /N TE ROBE | 647 50004 J) 5 A5 1 o o
AT, AR SCIEET ArceGIS 10.2 FH PR AL T X 5T X AT 2 kmx2 km AR BERAE , P B 606 1~ A%
SRIGHET 2 km W B HEFT 5OUAE R 5 AEBE R C R AT, 2640 XX LA AT v A 5 X R S b RT3 X
B8, 43 B BBORE 0L P A% BRL T A A 58 B 6, 55 0% 07 IO s BT 7K ST 18 S5 WA SRy 8 BGHEA T AF DG 2 A, S A 35 o
5 OIS R Z A E R
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115.78% , F-H3Z% 0 BESL IR L TH 35K 48.24% , fie RBEHAHEEL L TR 209.09% , LK I fE NG IX B2/
25 H AR A L 7K sk T AR A AR A 15 P b K T, LA RO Ry S A SR AR A s AR AT IX AR 2 R G T RE
R,
2.1.2 WX AR AR AR 25 A

BT InVEST BRI 5T X 1995—2015 4 AR AR A AT0PAL . 25 SRR IF9E X AU 2o AR B i i
BRI, F i B R i X, Hp R B OTR A SRGUX, 25 [ A R AE W 4 . 3T 20 4P A3 IR A X
TEGHH K (8] 2) 5 A 3R A %) B o5 DX A TR 5 X S B et o i 3 L AR b P 45 2 DA b X AR T 5
XALFP & ey J 2 AR AER (1B 3) o B PR Ak G it o A e W . A 355 B i 48 A07E 1995 ,2005 ,2015 4513418 43 5
4 0.6392 .0.6385 F1 0.6356 , F B A BE i it 7E 4 7 1 B 5 A= 358 i 48 AW An v 22 M 0.3307 b F+ % 0.3353 (&
3) , RIS ] EAAE FRoCZ [ B A S i 22 e K, AR BRIRAR B i s M) Ge it W], 1995 2005 1 2015 4
SEHE ST 314 0.0133.,0.0136 F10.0142, A= BEIR AL FE B 1 e RAEHL Y 0.1469 [ FF28 0.1540( 3 3) , RIAASEIR
A A 2 FiE [ s | JH o A e

SA L TGS X ek P 2 LR M RN oA | AR B R A A 2 B AL R R AR R R
R LR AR BE IR, I DAISREE X B A% O RS 0 =0 A A i (181 2 6 3) o e B A S50 Il | foe VLK
i S MO T 28 G R 4 5 30, B AR DX s i 7 e ) R 6 T ) S A 55 A 455 I et B AR BBOES #— 3 i
H S R S DX bR Oy T M T T A, R e R, FAR R RRE

19954 20054 201548 R

AR R R
PG ER
g O R b D smg B A
B2 MRRERREHZHHHFE(1995—2015 F)
Fig.2 Spatial-temporal distribution characteristics of habitat quality from 1995 to 2015

*3 HEREREERERERREZELGEIT
Table 3 Spatial statistics of habitat quality and degradation in the study area
AR SETHSEL BRI S R

Ay Statistical parameters of habitat quality Statistical parameters of habitat degradation degree

YR R VB0 mR% ROMA K P 2
1995 0 1 0.6392 0.3307 0 0.1469 0.0133 0.0182
2005 0 1 0.6385 0.3317 0 0.1478 0.0136 0.0183
2015 0 1 0.6356 0.3353 0 0.1540 0.0142 0.0185

http ; //www.ecologica.cn



9 1A ARG A ST InVEST BRI g VG I L DX A 5% 5 it B 23 1 £k S 5 A SR 43 #r 2901

0 40 km

AR
BRLE
SRk 0 g [ S 0 BB I RGEAL

3 HRRXEREBEARZHMISME(1995—2015 4)
Fig.3 Spatial-temporal distribution characteristics of habitat degradation from 1995 to 2015
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A BB B AE 25 (8] L 3R B B A SE R A RHE (B 4) . S BIRIR R IR MG S 8B R , 1995—2015
A S R 2 JR) Moran’s T 38804 0.9, Z (HIE K F 1.96, R B H I 3 19 25 A48 R ARHAE , (H 42 )5 Moran's [
i 1995 4F1Y 0.8962 T 52 2015 4FEAY 0.8944 , R WA= 53 ot it 82 R A 70 B #a # 5 1995—2015 4F A B iR fL 7%
FEFY) Moran's [ 85033 0.7 , 10 52 9 5 2 1 23 (A1 AR 2R 1, {H Moran’s 1 H1 1995 4F119 0.6698 |- FH-4 2015 41
0.6860( % 4) , KA AEITIR M2 MAERA L E P i,

PSS RE R PR B AE 2 18] A9 PGE X, LA 2015 4E R0, BIF9E 0, Ak 355 o R A 55 i AL L A 4%
[i] T 5L BH S ) 25 (R0 B S A0 A RRAE o AR B8 00 B AR 9% X AU R B DAV sSRA R s X oA o 2, HLA 1
DX 3 5 5 W DX S T DA A A Xy 32 5 P XA B 3 A R AL IS X R B A A A T AL Y
s X IR UK R AE R BB A X (8] 4)

R4 THHERZHRESITES

Table 4 Spatial data explore descriptive statistical parameters

A B B A R R A BT IR AR 2 (R R
A Spatial exploration of habitat quality Spatial exploration of habitat degradation degree
Year Moran'’s 1 Z-score P-value B Moran's 1 Z-score P-value g
1995 0.8962 30.3471 0.0000 1.96 0.6698 22.7538 0.0000 1.96
2005 0.8959 30.3388 0.0000 1.96 0.6738 22.8881 0.0000 1.96
2015 0.8944 30.2897 0.0000 1.96 0.6860 23.2087 0.0000 1.96

222 ARSI R TR RO Sk 2 A

TSRS A5 A B BT A S AT TR A S RGN AL IR S LT A L, AR X
BRI T IR AL O SR L, 456G A= 358 T ) PR 0 AR RHAE , BE— 28R 23 DX A HOE 52 X AR | Hh s R e 0 1
IR SOV R B AR B BOR AAR S SRR AN TR X AR SR R A 57 ] — b S5t WA B e
A ) DX 358t 3 B S A [ 180 A6 G P B R 5 383 A, R 2% DX I SRR B 20 3 N HL T I ) 5 WL J) 22 5 A7
O, RIS S5 805 AR B8 B 1) 56 R 252 B AN ] Xl ) 2 2 O 35 O S A8 K U Jg 1 52 i 1 52 WA [ 174
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Fig.4 Study on hot spots of habitat quality and habitat degradation

FHOCPERG S (B 5) o FERFFEIXILES X8, 4SBT b ) AR 58 0T it 5 55 A S 48 B0K B4 B 2 7K (n =180,
v>150, ry,, =0.208) FI{NAT LPT PSCoV PR Al SDI; 5T X 3 X duk ik 2% 2 2 7K (n =206, »>200, ry,, =
0.181) fJA Nump .MPS PSCoV .ED AWMPED ,LSI . CAD ,MCA PR Fi1 SDI; B 5% [X_ Fig %P [X 1 4% 101 5% WLA% Jy 5
B B TR A S PRI IR B KO (=220, ©>200, ryo, =0.181) s BFSE X A& AR RS AL A B AR S PE R I
AT B IR B K (=606, ¥>500, 1y, =0.115)

I3HT S WFE IX AL BB X A 485 i it 5 LPL ED  AWMFEPD | LSI 2545 A f AR G 15 g 308 X 1 e 175 1 o T
AR, F2 28 T LR X s AR b B DR B M RE DR 3=, e R BEHUBOR | 52 31 38 1 A= 5 o 5 i 25 B 22
T 3 TR 2 S S 1 I A 25 S TP, oo b R e 4 P S5 SO RE 114 3 8 6 1 R 25 Ak, 25 52 Tl A s 1) 41
A2 7 DA S AR A SOV TR | RIS 0 A S R G A A AR B T SRR RE I AR S RGBT
T AR M Ay =2 0 DX, R BB B, A 25 AR 55 A (0 2, T RE e 118 D/ ok o e B %) B L AT R 8 )
2 FHUER RGEDIRER T W, WS A 35 0 R Al H 501 R DG 7 et A 288 0 A 5t R DAL 8 88 1
AR AR DGR ARAE o PRI, S5 WS SR o) A 58 o 18 S el A 2@ B A 055 o £ 5 S5 WS Jmy 8 () O AH O G 2R A7
FE— 5 B X328 S | ] — 50 WA SRy 48 BOCEE AN [ S5 WSR3 P, AR DG R B R /s P T AR B . Rt
TSR] RIS TR F) S S 500 T A 725 s R Ay 90 19 o R P 24 LA B WL 2 ok S WA =) A Ak 1Y) B %
P A B T O A e R A LA A A T S RS R i g A B T A S A A P A X 2
2.3 AEBEEL KA BER A MR A A B S A AR

HOTE 2 S MR RE A A A Jm AR R VR SR R 1 R X S S A R R A, OIS A R A
Jo it 4 25 [A] 3 AT PEAR KRR B A 2 B HIE 09520 . AR SCTEBIFFE IX m R AR R T R iy b AR =X (4) L (5) 435
TR S8 X HUE AT 8 8181 6) AEBE i o A F U A SR Ak A A Fe 5 (B 7) B0 AR B i i AR Bk 43
AT B8 bt b A i 500 B A8 AU 43 A0 RRAIE 48 7R 255 i W 28 Ab 6] A 58 T et F AR B AR Ak 2 [ SRy s e, BIFE
FMW] |4 A 15 o i VA SRR A AE MR AR B 1 (9 2 [B) o0 A SRR 25 57, AEHTE A6 BE 40 1—3 9 - MK
BARA P A AE B i A PR RO T 1, oy a6 O 34, i A= 4538 Ak 7 A i 85 22 DU IRGR A 35 s R s iR Ak
FAES 4 b P AR BTRIABE A B B A AR B T 1, e X g AR B R A D AR A R IR A
S L Z A B IR AR, AR B B AR BRI AE s 4—T7 b, B AR R RN AR B
A, AR ARG BRI 357 R b m R B T A B, At L AR IR Al

http ; //www.ecologica.cn



9 1A ARG A ST InVEST BRI g VG I L DX A 5% 5 it B 23 1 £k S 5 A SR 43 #r 2903

06 W5 X AL WFFE X i
0.5 0480 03 r 0.370 n=206
04 L n=180 0336 04 r ' y>200 0302
03 | V150 03 | roor=0.181
: Foor=0.208 0.203  0.207 02
02 + 01 0.082
0.074| 0.078 A
o1 0027 H 0 [
0 '_| = H I—I I_I I -0.1 “D.OO H H H
-0Lr 02 -0.195
~02 H o074 20.078 0034 531 01984 19 '
g 03 0.285 04 p 0327 AT 0 0.398
g -04 L0339 ’ -05 b i :
[}
3 E Ao >AA0 R0 <=5 E A Y >00RA < &5 B
g 5 E g gu:gfﬁé Ea-ﬁ = 5 E g guaﬁfﬁé §°~8 =
£ 2 b2 S “ £ §
: 2 <
Q
08 e WL X R B WFFE X B
W% ta - 0.8
é - 0419 0.437 0s | 0.568 0.554
04 | —220 n=606
o0 04 V> 500
02 root = 0.181 02 D.167 roo1=0.115
0 T T |_| """"""" 0 |:| R - - —
-02 -02 H U H
_04 | -0.264 iyt 04 | 0350.316
-0. -0.461—-0 46 P
0.6 0542 -0.538—-0.573 0565 Bl -0.540 0569 0416
08 L ~0.628  -0.629 e 08 L 07 ~0704
ERY>000% 98 <238 E R e > 5 < 2 = g
=} S M 3 <« O ~ 7 n P | & om = 4 % U~ 2 7]
Z Z

FWR%L Landscape pattern index

B 5 BEMSRHNERERESSVURBELRBEXE
Fig.5 The correlation between the indices of habitat quality and landscape pattern by different regions
LPI; f KBEHE S Largest patch index; NumP; BEEECH Number of patches; MPS; SF3JBEH AL Mean patch size; PSCoV ; BEHK/IMEF £
# Patch size coefficient of variance; ED: 14t % & Edge density; AWMPFD: [ F A B 5EHe 43 4E 45 %1 Area weighted mean patch fractal
dimension; LSI. SMJEIRFEEL Landscape shape index; CAD: #Z L BEHRHE Core area density; MCA ; 3% BEHEFH Mean core area; PR:
SWLFJE Patch richness; SDI: Fak ZHEVEFE %L Shannon's diversity index; SEI: 48 4) 5% Shannon’s evenness index

FEUMRR N, SR E 77 UL L Bt A BRMIGR AL b T ), v &5 R AR AR 58 o F AR SRR Al 1 iR
MBI A HE A HE I B AR, e TR (R T) .

APDL W5 XA Ao A 35 S R A AR A A 2 [0 A s Je HoAT SRR AT, L DY 2 2 ol T 25 ) 22
Sty PEONIE A 18] LS L )™ AR R S e DA 5 1 7 A 358 A AR R AL R i 23 ) I
(A ERBU —RE M2 5% . PR, WS X7 A 5 DR R AR 2 LRI 42w, IO DR i ) B 5 70 2% P8 I TR 1)

AR
3 Wit E4ie

31 ite

A B3 TR R AR S R GRS K I B ELRAE 2 X3 A e AR B A A K Rk 42 T s ™ B Ah K
PR AAE S HE AR AHP I FIZR G bR 1 5 AT A B B it PP A, (ELS5 R 0 v 1 | B 25 | 25 Tl Ak G 4
A R R IE TN 25 R AF AR R 25 5, Bl 28 SR A R B2 1 4 ARTES | SolVES  HSI
MIMES \EcoAIM \ESValue #E#I 7 LUK A% i [ 8 + 5 AR S RG0S PEH (1 SAORES BREAY S 25 562

http ; //www.ecologica.cn



2904 2 R

&
H

iz 40 &

>z

/) MRS T

ey
m 61.5721 %

i m 1.7392
% o o
0 40 km
E6 MRERSE.EERFRUFAIEE
Fig.6 Elevation, slope and terrain index of the study area
3.50 —o— R —e— BARER 350 ¢ —o—{RIBE  —e—BURE

—a— PR > BRI —— PSR > R

—o— R E

=
S
£ g
HE 250 ®o 250
£E &2
= "&E
Sy 150 S% 150
i 2 g
8 0.50 # 0.50
:° £°
2 ]
2 050 & -0.50
01234567 8910111213141516 012345678910111213141516

HFEALH BkR i Terrain index gradient
7 MEMHEEWMERRE ERRESHER

Fig.7 Distribution indexes of habitat quality and degradation under terrain index gradient

ORI HAE AL ZS AP P B ST R B A T AT R T/ INPTAR 2 5, AT O 22 25 R G A BRI DR SR 4
PESE TSR AR . ABHFEEE T InVEST B TAL S5 R, 255 B S48 B0 A T LI S8 DX 3l 4 A= 35 5
G OIS SRR S S AR BE SOV 5T, By M B /s 13l 20 AFSRAMTSE X A58 i i s A U S SR SR
WG AR I B BERONE , WETE A Bt ZEIN AR ) J7 TR 2 254 2 (1) InVEST A5 BYAR X Ry o, 725 1H] 35
i BASHIR S E TG AR R P I SR A A 1 O SRR RS A (E A
ARV 5 (2) B itk — 2P B P S5 VLA RO 22 1R S 7 RS AR i A S B AR 5 A IR R A
S AR A A Sr L A A REAILAR , by AR SR R LA ) i A AR PR B B S UL P it e 4t B AT A BRI AR A

DA 2R A 25 SO 7 36 DR T80 0 8 04 32 R ) 1L 5% R DX L A 20 DXl 6 3 L M 74 RSl x4 B
TSR ARSI T B Sk B, EAFR Mg P DR L X IE 228 DI 3L 5 el el e DRk R 30, A5 B ) ¢
WA S F & 07 30 UK e U4 H 5™ BFFE T, 1995—2015 4E[H], W58 X H £ 2 B e VL3
SR SR AR R T 22 5 Rl i sl SR B A s ) 2 B R AL T e 30 R, i A A T K A
DR, i S L AR 5 A BT B o S R R A % DX A RS SN 25 5 7R 3 0l B PN FE A B AR
P A S RGP b B A 5 B AR ELR AR X B AR AL A5 B R AR S XY AE SRR
R ) A B AR AR PR A DA X, IO A e b AR 1 29 4R 20 P M, 382 v bl ™ H s R FR A L 3
ROFI 7 A R IRER =S ], (RIS, AT RSB A g 5 1), T i B o o DX O 90 14 20 e B A (S Al
RS R GENRE, IR B R R P R S R

http ; //www.ecologica.cn



9 1A ARG A ST InVEST BRI g VG I L DX A 5% 5 it B 23 1 £k S 5 A SR 43 #r 2905

32 45
AT InVEST A FIHBIE AT FEEL, 4381 T 1995—2015 4Ffig P8 A 5] 111 DX & 3 L 14) A 5% i e s 28 AL R
TR RN, X AR AR AL 5 5o R A AR SR T 0 AT . S5 ER I, I 20a o IR 98 X A 45 T e R R 22
Fra N RS (BRI, BF5E X AR B T i A A BER ﬂfiFazE Uy I 2 2 (B R AR, AR B i ) =5 ] 4R SR &2
B S AE SR AR EE W — DA b ST R AR B B R 25 Ve X A A TSR IX AR
AU Bl R G T DX o A vy ) A DX 010 T 4 i AL 3 A X5 U, AR IX A 5 o e M A B IR
A3 A Fa BB A S 3 R R (5 A6 B AR A0, e e A 05 B i 3 A 5 PRk o3 A B T A R B T R 3 A
TR AR B8 00 5437 -5 A P b RN A b o3 A A AR BT (S B B b o7 = 38 fieJm , o X AR 058 T i 5 S WA
FRBCEA W EAOCHE 43 DO EU A AT R B AN (] Xl iy 752 550U AG IS AL 45 5 ), 28 55 o e 5 50 WA R
B2 BIF A HIEECON E 2% A b g DX 5 N F 5T X 35 A e R e T — 34,

5% 3Lk ( References) :

[ 1] Nelson E, Mendoza G, Regetz J, Polasky S, Tallis H, Cameron D. Modeling multiple ecosystem services, biodiversity conservation, commodity
production, and tradeoffs at landscape scales. Frontiers in Ecology and The Environment, 2009, 7(1) . 4-11.

[ 2] Goldstein J H, Caldarone G, Duarte T K, Ennaanay D, Hannahs N, Mendoza G. Integrating ecosystem—service tradeoffs into land—use decisions.
Proceedings of the National Academy of Sciences of the United States of America, 2012, 109(19) : 7565-7570.

[3] Eafe, HE, BIERE. PO i A58 B P, A 482%4H, 2010, 30(2) : 481-486.

[ 4] BFFIME, EF. ST InVEST BIEIPAY 1 it 3 A BT Bt A5 . ARk TARZ4R, 2017, 33(1) : 250-255.

] A, BRI, R, ZRRH, IR, AZSIESIX RS R G M DIRe . AR, 2003, 18(1) : 118-126.

[ 6] Termorshuizen J] W, Opdam P. Landscape services as a bridge between landscape ecology and sustainable development. Landscape Ecology, 2009,
24(8): 1037-1052.

[7] BHFE, BER, ASW, @, TR, 28 PEESHBRAESRSERS N EZETT. BRKIEER, 2018, 33(2): 195-207.

(81 mdl, THE, MBH, vrme. (i B X 3 A 2 A B 5 0000 R 56 R —— LU b 48 PRl EL 9 . JuBRBRF 52, 2015, 34(5):
909-921.

[9] Zhang Z M, Wang B, Buyantuev A, He X, Gao W, Wang Y J, ZhaXi D W, Yang Z J. Urban agglomeration of Kunming and Yuxi cities in
Yunnan, China: the relative importance of government policy drivers and environmental constraints. Landscape Ecology, 2019, 34(3) : 663-679.

[10] Zhang Z M, Zinda J A, Yang Z J, Yin M, Ou X K, Xu Q, Yu Q C. Effects of topographic attributes on landscape pattern metrics based on
redundancy ordination gradient analysis. Landscape and Ecological Engineering, 2017, 14: 66-77.

[11]  BRWE, F7 K, VL& F2T InVEST #5104 - R FHAR R 28 A xed D4 RUBE A= 58 B o (4 S WA BFF 52 —— DAL 5 R 1. b st Rz 23k AR
BT, 2016, 52(3): 553-562.

[12]  XUHEIFS, F. BT A AR (o rt B - Fr 8 X AR 45 o o 2 R R fiE—— LU v B 1. A= 352441, 2018, 38(20) : 7300-7311.

[13]) &7, PMRLE, BRRITH. JET oA AR 2 (A 6 5 i AR SE B i 28 ORISR 2854, 2018, 38(12) : 4167-4179.

[14] Satir O, Erdogan M A. Monitoring the land use/cover changes and habitat quality using Landsat dataset and landscape metrics under the
immigration effect in subalpine eastern Turkey. Environmental Earth Sciences, 2016, 75(15) ; 1118.

[15] Wk, sKARSR, ER0, 2500, 282, JET CA-Markov I InVEST #5578 30k 7 55 WS ) 5 A 458 o o 1o 24 VT 288 % T 7 P 2R 2522 41
2018, 29(12) . 4106-4118.

[16] Sallustio L, De Toni A, Strollo A, Di Febbraro M, Gissi E, Casella L., Geneletti D, Munafo M, Vizzarri M, Marchetti M. Assessing habitat quality
in relation to the spatial distribution of protected areas in Italy. Journal of Environmental Management, 2017, 201 129-137.

[17] Miguel M, Catarina F, Marta V, Helena C, Artur G. Spatial assessment of habitat conservation status in a Macaronesian island based on the
InVEST model ; a case study of Pico Island ( Azores, Portugal). Land Use Policy, 2018, 78 637-649.

[18] Sun XY, Jiang Z, Liu F, Zhang D Z. Monitoring spatio-temporal dynamics of habitat quality in Nansihu Lake basin, eastern China, from 1980 to
2015. Ecological Indicators, 2019, 102: 716-723.

[19] XIHERE, FEGE, IR, Cming, TH, 3R V878 5 X UL e 0] X S84 BE PR A A S R824, 2017, 37(2) : 619-627.
[20] 5KF, BliJRdk, M0, BOWIRS. BET AR i e R st X L b R A0 A R AE. 12358, 2018, 50(5) : 1041-1045.

(211  BRE%, BEREDK, ARG 50T 4, B9 JReak , 2 A S 3 T M T B0 B AR A B M Tl 500 SRy T 25 I FH A= 452412, 2018,29(12) 14135-4144.

[22] BE—B5, TP, VFREE. 1965 4RLISK 6 IR 7R Vi 030 ) S5o0Ae Jm FIZE S Bt A2, 2018, 16(4) : 486-492.

(23] BisE, WL, B30, T, GaE, M5, TPk, SEVHIbE L 40 X 50k 528 b B ARAR B S s —— RATAb A PRk B ). 1 SR PR

http ; //www.ecologica.cn



2906 JAE = 40 4

[24]
[25]

[26]
[27]
[28]
[29]

[30]
[31]
[32]
[33]
[34
[35
[36
[37

[38
[39]

242, 2016, 31 (4); 556-569.

XUFE, BT, A, SO0 SR — LR T b SO B0 B SO R SR B, AR 24, 2011, 31(1) : 267-275.

BHFY, Ml A, ¥h, Wm, NEH, T4, WER, ZEARE, WL SO0 R TSR A RS0 R SN A48 24 3], 2004, 24
(1): 123-134.

WAY), BICE, 19030, SR, HT MCR AT RN O KA S D 20 R T KA. ASRTEIRSEH, 2019, 34(4) : 771-784.
W, EFba, e, VB, ERME. BEvE RN IOKEA D RGEM S DIREMEITAE. HEER:, 2014, 34(10) : 1270-1274.
A, P E ERAEX RIS, MBS, 2015, 70(2) ; 186-201.

XIS, 2T, FROEE, BT mEvE O X 3R s [ A A AR S S OB M R LRUMIE RS2 . ARBIR, 2017, 40
(3) : 265-270.

Peng J, Pan Y J, Liu Y X, Zhao H J, Wang Y L. Linking ecological degradation risk to identify ecological security patterns in a rapidly urbanizing
landscape. Habitat International, 2018, 71;110-124.

Bhagabati N K, Ricketts T, Sulistyawan T B S, Conte M, Ennaanay D, HadianO, McKenzie E, Olwero N, Rosenthal A, Tallis H, Wolny S.
Ecosystem services reinforce Sumatran tiger conservation in land use plans. Biological Conservation, 2014, 169; 147-156.

RRAEHT, TR WG FRE AR 2h 25 10 A2 BEAR J5 25 16 43 DR BE 55 57000 P 35 56— DA 50 39 b 4 P TOURS A B A B8 (9 28 Ak Ry B, A 252 3R
2016, 36(10) ; 2996-3004.

Sharp R, Tallis H T, Ricketts T, Guerry A D. InVEST 3.2.0 User’s Guide. The Natural Capital Project, Stanford University, University of
Minnesota, The Nature Conservancy, and World Wildlife Fund.2014.

Wh K. BT InVEST B8 = VTP AR B BRI 5 3h 80T D). deat . s EEBHERE R, 2017.

Ff, WA, $IF505. BT InVEST BB SR il A 28 RGeS 2 HA& R 4. AEZS24 2%, 2016, 35(10) : 2783-2792.

LT, WM, VLTI PR T it DR A S e M6 B B iR A A RRAERIF ST, HUBIARL 2 2001, 21(1) @ 64-69.

HrEnR, S5, AT, 255, BAR X Bl R R s IE BB B L A0 AR e, AR S22, 2009, 20(3) : 679-685.

REMW, XK, SR, BEA. Bl b X LR A 5 0 HOB A B RRAIE 5 (b oT . TR IX SR SR8, 2015, 29(1) ; 181-185.
JUAS, W, IKEAS, W), BORE, BRI JETF MU BE (14 S50 A 25 UG 23 ) 43 AT — DA H R A8 R TR R 1. =2 N K4
HARFHEM, 2014, 50(5) ; 692-698.

Getis A, Ord J K. The analysis of spatial association by use of distance statistics. Geographical Analysis, 1992, 24; 189-206.

XL, DR, W, E5R, RICH, N4k, 220k, 225, sk, S ASREMS e, dua, B, 2014, 64-95.
WGy, B0, ATHR. S R IR S AR AR DG o M ML REE . ISR R4, 2017, 37(8) ¢ 3123-3133.

XN, FTE, fEkoc. B AR MG 528 k. AR 4%R, 2013, 32(4) : 795-801.

EEPE, Bk, TRIROK. FE T HbSRARIE Y BN 48 R R Zs 2R b 0BT, B st Mol R2f2i i . AARRL2ERR , 2015, 39(5) : 99-105.
X, X0, KT, B s, B3, X EAE. XA RSO T T A28 3 B e BRI, L2523, 2018, 38(19) : 6797-6809.
I, B2, sk, MIAT, ke 5T InVEST B8 H A A V130 80 A B8 0 ki 2 43 5. UK R OR BT 5T, 2018, 25(3)
191-196.

B, XA, ek, R, B ARG GHER FRAES RGNS, IR AR 2018, 37(1) . 139-151.

HuHT, FuBJ, Li Y H, Zheng Z M.SAORES: A spatially explicit assessment and optimization tool for regional ecosystem services. Landscape
Ecology, 2015, 30(3) : 547-560.

Pkt bd, BURE, fT4. 3T InVEST B84 4 25 R GRS DU RE M ETPAL DF T HEBL. o 308 K222 4. AR, 2012, 33(3) .
41-47.

S, KRB, FESCE, XBHRLL, WA AR X F . R FEIRLA T 3T InVEST A7 A 3 A A5 MR A% S5 — LA VT H 7 B Ry 1)
HZSAR, 2018, 38(7) : 2512-2522.

http ; //www.ecologica.cn



