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Spatial and temporal evolution of habitat quality in Fujian Province, China based
on the land use change from 1980 to 2018
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Abstract Analyzing the characteristics of spatial-temporal evolution of habitat quality caused by land use change can
provide a scientific basis for the coordinated development of regional ecological economy. Taking Fujian Province (the
ecological civilization demonstration area of China) as an example, the INVEST model was used to evaluate the habitat quality
of the study area based on the land use change data from 1980 to 2018, the influencing factors were analyzed through
Geodetector, and the spatial-temporal characteristics of habitat quality was analyzed by combining with the change of land use
type. The results showed that the main types of land use included farmland translating to forest land and construction land,
forest land translating to farmland, grassland and construction land, and grassland translating to forest land, which accounted
for 8.4%, 14.5%, 7.6%, 17.1%, 6.4% and 31.7% of the total land use change, respectively. From 1980 to 2018, the overall
habitat quality of Fujian Province was at a high level (0.6-0.8), with local areas showing a trend of habitat degradation and
habitat quality reduction. The first leading factor of spatial variation of habitat quality was the change of land use type in
Fujian Province, and the impact of socioeconomic factors on the habitat quality of coastal counties and cities was significantly
higher than that of the entire region and inland counties and cities. The rapid encroachment of construction land on the
surrounding forest and grassland accelerated the degradation of habitat in coastal areas, and the process was irreversible. The
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habitat degradation of central urban areas would undergo a similar process in inland area, but might be slower than coastal
area in terms of speed and scale. In the long term, the speed of habitat degradation could be slowed by controlling the scale of
cities, developing urban ecological greening, and building an ecological security pattern.

Key words habitat quality; land use change; spatial-temporal evolution; Fujian Province.
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Table 1 ~ Stress factor weight and influence distance

JoiE R+ =y AL E HEESU
Stress factor Maximum influence distance Weight Decay rate with distance
#EHb Cultivated land 1.0 0.6 2k 1% Linear
IRFEFH L Urban land 8.0 0.8 $8%0 Exponential
A< JE B £ Rural residential land 5.0 0.6 $644 Exponential
HoAth 7 1% F #th Other construction land 2.0 0.7 B4 Exponential

FF|F b Unused land 1.0 0.5 25t Linear
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Table 2 Habitat suitability of different land use types and sensitivity to stress factors

B K7 Stress factor

A 2
L HFHZEA Land use type igﬂaﬁi " HlHh B Hh M J B R oAt 1 FH A
suitability Cultivated Urban Rural residential Other construction Unused
land land land land land
B Cultivated land 0.5 0.0 0.8 0.6 0.7 0.4
4 MRl Forest land 1.0 0.7 0.9 0.8 0.8 0.5
HEA MM Shrubbery 1.0 0.6 0.8 0.6 0.7 0.4
Bk Open forest land 0.8 0.7 0.8 0.7 0.8 0.5
HoA A3 Other forest land 0.7 0.7 0.8 0.7 0.8 0.4
1 78 5 8 B b High coverage grassland 0.9 0.6 0.7 0.7 0.7 0.7
;ﬁfg}fﬁi@ Medium coverage 0.8 06 07 07 0.7 07
{78 56 % 5 Low coverage grassland 0.5 0.6 0.7 0.7 0.7 0.7
K4k Water 0.8 0.4 0.7 0.6 0.7 0.4
IR Urban land 0.0 0.0 0.0 0.0 0.0 0.0
A JE B £ Rural residential land 0.0 0.0 0.0 0.0 0.0 0.0
HoAth 78 1% Fi b Other construction land 0.0 0.0 0.0 0.0 0.0 0.0
A Unused land 0.3 0.3 0.5 0.4 0.5 0.0
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% 4 AJ LA, 1980—2018 4E[A], 1834.60 km? [1#Hh s i ¥ FHh, 1927.66 km? & Ky
AR . A R A A FH N 3 RS T A R A, AR i S R YE TR R, Hod, AREHTiEH
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3 1980 — 201854 A # KA AL 1L
Table 3 Area change of different types of land in Fujian Province from 1980 to 2018

it it it 7K, s gashiil AF A b
N Cultivated land Forest land Grassland Water Construction land Unused land
Year I 1 1 I I 1
BB BB B mB o BB oo T G o BB EC
Area Ratio (%) Area Ratio Area Ratio (%) Area %) Area Ratio (%) Area Ratio
(km?) (km?) (%) (km?) (km?) (km?) (km?) (%)
e & A 2 P e VA T (TR 13 1843.78 1.5 9545 0.
1990 PE%ags amoma etz P00 u7n 1aseos 12 2249.48 1.9 9896 0.1
2000 22534 % 18.4 76269.95 62.7 19025‘3 15.7 1436.04 1.2 2439.92 2.0 89.36 0.1
2010 212721‘ 17.5 76069.33 62.6 18433'8 15.1 1517.02 1.2 4286.77 35 101.49 0.1
2018 20};1‘ 17.0 75776.7 62.3 184699'4 152 1658.17 13 4967.77 4.1 101.02 0.1
F4 19802018448 1 4 - F AL A H A8 JE 1
Table 4 Land use change transfer matrix of Fujian Province from 1980 to 2018 (km?)
RS v i) eyt Bt Fhtth, B Kk fearaichiil AF A
Land use type Cultivated land Forest land Grassland Water Construction land Unused land
#FHh Cultivated land 19259.34 1111.63 227.34 223.2 1914.45 137
#3h Forest land 1003.31 70358.57 2247.57 113.68 841.67 32.96
il Grassland 300.52 4175.23 15979.5 33.72 352.65 16.83
7K1 Water 86.44 56.22 19.32 1254.90 180.44 5.41
15 Hb Construction land 79.85 41.90 13.34 32.07 1675.75 0.05

KA FAHL Unused land 2.02 33.15 12.37 0.61 2.81 44.41
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Fig.l Land use change fluctuation map from 1980 to 2018.

XIXZBJ: B ZATEGL S County administration boundary. K[ The same below. a) Jk# &lil: Growth map; b) 7% % &1 Decreased
map. XZGD: Hi¥E#FHh Increased cultivated land; XZLD: #i###k Mt Increased forest land; XZCD: #i3# %iih Increased grassland; XZSY:
B /K38 Increased water; XZJSYD: #7314 & 5 F b Increased construction land; XZWLYD: 3§ ## & % F #h Increased unused land;
WSGD: #ZE4i#Hh Decreased cultivated land; WSLD: ZE 45 #k b Decreased forest land; WSCD: Z 45 .1 Decreased grassland; WSSY: Z
45 7K 38 Decreased water; WSJISYD: 24 # 1% Fi 1 Decreased construction land; WSWLYD: 24k F| F i Decreased unused land.
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Fig.2 Change of habitat quality degradation of Fujian Province from 1980 to 2018.

SLD: % J¥iE{k Slight degradation; MOD: ¥ iE{t Moderate degradation; HID: /% iB{k High degradation; SED: /™ = iE{k Serious
degradation.
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Fig.3 Habitat quality grade of Fujian Province by year.

LO: 1% Low; LW: % Lower; ME: "% Moderate; HG: # 1 Higher; HI: & High.
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T A2 B30 B PR A, A 15 0 R AR ) R 0 A ThD AR SR 3G Ik 38 R SR g R TR o5 B AL 24.8% %
B 22.3%, ZHEH MR E TR, BN, B B4 TARE, SECR SRR AR E
T N, BESgmA 5 e 1980—2000 4E (8] FBE. 2000—2018 ElalE K, mERmA &t
7F 1980—1990 4E[d] F[%. 1990—2000 4E[d K. 2000—2018 4E[A] T [%, JFELET 1980—1990 4FE#k
H AN KSR A D 0.1% . FLH I RIE I 0.1%, 5 EUR A R AR R R T R o LR B 1990—2000 AR EE
MO AR gD 1.5%, JKIRIEFIE AT AL, MRHW ARG N 1.5%, SEESSHN G RS RK, =5
2% (5 EL RIEIE K, 2000—2010 4F, ARHLTI ARG /D> 0.1%, ZEHLT AR 0.6%, A2 8EadE i vk A%, (HEE
A B R R AR I . R A A T R TR R B R N R, 3 R T R S P PR s B
I b R 38 K G 0P A T S P 3 i, A A 5 T R bR v SR R N S s A R R T AR 9> T B
(A R ) o BT BRAELATS AS J2 DAHE I PRkt 52 2] 4 18 P b Jg Jole BT 38 2 1190 40 001 s 65 2010—2018 4F, B
HTHI ARG I 0.1%, MRHLTHIAR /> 0.4%, A Ay TR )RIE, 5 2000—2010 HARPLAUEAHAL, 42
BT K . S S LR . 1980 FAREAE AR E RSl Eg IR b AR 5 b
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Table 5 Percentage change of the habitat quality grade area in Fujian Province from 1980 to 2018 (%)

25 k e =
{4y Year LEEW I:Fg\\jvir M:ifate I;éhlﬁjer H'th
1980 1.8 1.7 24.8 21.8 49.9
1990 22 1.8 24.6 21.5 49.9
2000 2.4 1.8 24.1 20.7 51.0
2010 4.0 2.8 22.7 214 49.1
2018 45 3.0 22.3 22.1 48.1
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Table 6 Identification of influencing factor of spatial determinants of habit quality in different regions

4:J5) Global P i EL 117 Inland counties and cities V5 #EELTIT Coastal counties and cities
[Xl¥ Factor
q P q =) g p
Y1 Aspect 0.01 0.00 0.01 0.00 0.01 0.01
= #E Elevation 0.23 0.00 0.14 0.00 0.32 0.00
X A 7= S {H GDP 0.09 0.00 0.02 0.00 0.18 0.00
T H R 2R Land use type 0.75 0.00 0.74 0.00 0.76 0.00
VA — LR FEH NDVI 028  0.00 0.17 0.00 0.43 0.00
FE LA PE /K Annual precipitation 0.05 0.00 0.01 0.00 0.12 0.00
N 1% % Population density 0.11 0.00 0.01 0.00 0.19 0.00
% Z Temperature 0.06 0.00 0.01 0.00 0.12 0.00
Wi Slope 0.16 0.00 0.10 0.00 0.27 0.00
+-3. 9% Subtype of soil 0.07 0.00 0.01 0.00 0.13 0.00

FRF s S50 s md AR g R, R RIAS BAE 45 ARSI H Limited to the length of the article, only the identification results of impact
factors were listed, and the results of interaction between factors were not listed.

AL R AEHIE Ay X, LHFIHZRAL. NDVI. SREMSER q EHEK, R ERKE R LEE
B R R AS AL SE R R 2 GDP ORI % B Ak . v A0 P ot i AR 8 o s ) AR Ak Y T
BRR R, (HAEW BT B R 2, B S Q5 R R AR 42 R &2 X N x4 55 R B 45 6 4 R
HEREREEW, ERBETREWENHE. BRRERSHSEFR RN DEHEEE SR RED
WA RN, AR IR A 2 8 i S [F] 32 5 55 Hb X 2R 358 0 & 25 (R AR 4k
25 REAAEEBERETESRTE

TR R EAE. B . GDP. AHZFE. NDVI RN EZE ) F i X EIKE) 1, &
MY AR AN 338 2 R B RO AR 85 5 B S 1) 40 S IR RRRE DRI, AELATY AR R A B T A A ) 4 S AN BT R

Z

&
M

FEAEWATE L, WMPERM EER WA R, BNEMESE . OMZREEEE, B8RSR
A RO AR T R B B AT TR X, P i DCOE A S AR R, T X e


User
高亮


10 M A A 2 AR

A DG AN EIME A E . BEE N D% RO K, LR S S R B K, AR A BN B
IR B WX 2T 5, 205 DR R F s Bl B T B I, A LR R A A R L AR A B X
BEOIR, AR RUZ WY oKk A REHBIX 322 (LA e, MR N SR 3 K3 B 4R b TR /NP
JR T 3 S AR S I DX, PR TR A R N, R, A RERIX = RiE AR AR
M7 S5 BORORE FOAE A o PR 2 A AR B O o A PRl DX ORI P RN 1 B R L R e B
Je& FRURAR T VR o~ R M s 500, oo it DX 2B 35 200 T P o DX LR BRI R AR AR B8 A . AR R vy
55 P i DX S AN [R] PR 9K 80 g i n AR Y o S e A DC PR A 508 T T e < < i i T A1 - v 5
- PO AR " B SR B R AR Ry DL R AR B 00 S R AR T T i 3 DX 2R A A A A T
SR, T EE AN ATIE R R XA N AR IX, btk XS 2 22 P SRALLI) i
FE, AR LT 2R T AR T R X

3 i #

AW FAE M 1980—2018 AR 4 R AL A3 AL E, R InVEST A5 Ak 54 i 2 il 2K
PSR, s 1R AR e R AR A e R A B R ) N S AR A A AR A R R

WEFCIIIa], A 4 R AR A AR AN TR I 18] BE 2 B[R] A 2 AR RS AE, SR B DR A i A A . 1980
—1990 4F, A I HR AR AR A B M 2 R B M A Dy d i T M AN K SR g i T e, b, Bk
Bt 2y 7t VP A 90 DX 2 AR ARAEAR M T X L RN TS FEE T BT WX s i X, AR M
DR A %, HARFW AR WA T7 s /K Dy 8 BT M i X 8 32 o A R R M T ]
Wy RIS R I X, Z2HCR R EMER . SURR VIR . 1990—2000 4, MHEA
BRI SRR R MR O E I . B AL N i b R g bR, Jorp, MR Dy R
RESAAEGEHE, WEE, DHEE. WP mEX . WEESEEh, Sm a0 M, Eii
MBI R B K, EZGR KDy 1989 SEAR A Lt “ =B MG TR 1988 4 41 5L it 1 i
iRk R i TR, 3 EUE ORR S AN L A MR AR A A Dy S v P T ) A
FESRMN T BT R T E 20 s X, FEZ KO8 20 tH28 90 AR ARSI T #2 th R SR MUK, I 2%
[ B R SR M T AZ L X, T 1994 4 & 11 T A1y v Rl B 51 T O RO A8 T BE AR S T RO HE
e, QTR RIRGE, oK B Ry s E A R R T 3. 2000—2010 4, A T E AR 2K
RUE PN F I Oy e Al . Byt EAR @A AR F I D, JCHOGRRMI T S E T, B
b A0 R ) S R M P e AR B R AU, R I X R X, e s R KT R YA
Ml L S5 DX 10 S R0 St AR O T PR G T, iR DR T AR A Vb X A T R Rk R4
NAFai T 2004 4 CHFBRPURAGIX 7 BBOL, BFERTT TEER LT RERT, iTiEHIX GDP £
A 60% LA E, 3 i T 5K RIS v A AN AR o R T A BT R T B AT B s R e D AR
TR BUOAR A FFELIE R LA DL AE 2002 SESEHE 1 “ AR G 7, 3 BUE & AT R IR 5K
{10 I B bRt TR R AT R 7 4578 LY 62.6%. 2010—2018 4F, AR T EARNI A Hh 2SR #H . Bk
FAR A O B I S . P G Dyt BF ML bRt B A Ol R 4TS R R DR R R BT R,
TR 2014 FROLHE CGEED B i 5 ul X AR & A5 B JCRE A R, (AT A b X
S B KRR A T AR, i DO P b e 2 . ARG T R I MR A B B 2 s @ B M B
NIRRT K 1980—1990 4F # e oAy el B2 T s FA) I v R AT 37

MBS R A (6] e R DR R R, IR R A 2 e B D 3R K [R] 3 W 7 XA 5 o A I s
e, e, EHRIHISRAR S — E SR, LB i i By AR B 5 4 18] 73 = 52 b 4
IR L% P o LT RS B R 3 . RO, AR A AR AR B R B A TR R OB R s TR, divhdt
)R B K L AR AR AT S, S, Wi BT R AR S PR G AR AR
M E ORISR, MO YELF . R EREREAR, DRI OREE 7 N R B A TR 0. R
BVGILE X 2 B, TP R ORGP BUR R 1) 1 20 X B b 1) G P M e Ak, R g AR 358 ot B AR AL A
FEARR . AR i DR e 7 o FE B, R NSRS T/, AR R AR R KT REAR



ZEREMSSE BT 1980 — 2018 4F i AR AL 1A A 2 4 A 45 o R N A T AR 1

WEMEEREFE, 2ENEFRKENZOX, @i REWIIER MRS, k7 ASE: [F
I, Ao 22 5 DR 3 X g L T AR 0T R A T ) e A S, A ) g3 S PR R A D v A DX 1) 2 R
T VY J DI T 280 [ A Bt K, 9 I P e B ) AR 5 R AN T ) R A, T A D KGR SR, VR

I T ) YRGB PR, X — FR A PR 3R AT RE A A VU i A ) o I I iR IX P A A A IR A

PICVEEA

AHIE ST B FH A O SR 45 A AR 4R SEPRRFIEREAT InVEST B S B, A RBF 0 ] AR 4

AFRES KGR ENE ST IEE I & hia BN 7347 e 5L, K siif & S InVEST AU Z5 & 4

H, DA R PP AL SRS A . ASHE ST 45 SRR B, b R B S 7Y R A AR A B T & R) 4 R 1K 2R — IK B

J1s ARG FEAN [FHE 5N R P AR BT, PR AR SR XA B o AR L, A BT

U R T T8 S R R R R BRI AR RGN R R A R A S AR

FEAES SO S 5N, IR XA B AR T — N E 8, Al AR SR AL R AN AT

W, BRI I I T N R L ) AR S SR R e 2 AOT FE, BNk T i R B 7 G R AR SN LR AR

PGB . BRI MY R AR 2010 fELLE HILIREE, (REELTFR BRI RS, )/ M i 42 )

A5k, I ) G T RS, R MR R M R R T B R R ST

R PIRAZ I . YRGS BEAR SZ B FR ), sk iYE A B, (R BE 5 L ) VS 3 9 B P G, 3

R A KB AR 2 IR 30, 75 /% AR 22 50 K R il SR i AR BE iR, B B B AR DR 4 XM AE

A LLET PG R/ FE A 7 o X B T ORHER, Al AR TR N Bl b . AR 5 E

AR, DER A AR R R RS L e R R EE AR, S REETRE D

fig.

5% ik

[1] Hall LS, Krausman PR, Morrison ML. The habitat concept and a plea for standard terminology. Wildlife Society Bulletin, 1997, 25: 173-182

[2] #¥ERE L, o=, BEW, . B ORS00 ROE o X AR B R B AR . K RERE M, 2020, 40 (2) -
278-284 [Xue X-Y, Wang X-Y, Duan H-M, et al. Analysis on spatio-temporal evolution of habitat quality in Qilian Mountains
based on land use change. Bulletin of Soil and Water Conservation, 2020, 40 (2) : 278-284]

[81 &, fxWik, =W, 5. HCBRRRIECT AR BB R A A S R H R BB AT L —— DA i O . VDR R R S R
2019, 28 (10> : 2397-2409 [Peng J, Xu F-X, WuJ, etal. Spatial differentiation of habitat quality in typical tourist city and
their influencing factors mechanisms: A case study of Huangshan City. Resource and Environment in the Yangtze Basin, 2019, 28

(10> : 2397-2409]

[4] Fleskens L, Duarte F, Eicher 1. A conceptual framework for the assessment of multiple functions of agro-ecosystems: A case study of Tr&-
0s-Montes olive groves. Journal of Rural Studies, 2009, 25: 141-155

[5]1 Z=FHMW.  SIRAERHF RO TR —— LA/ BB R ER R Zh M. MBS, 1996, 51 (6) : 553-558
[Li X-B. A review of the international researches on land use/land cover change. Acta Geographica Sinica, 1996, 51 (6) : 553-
558]

[61 =fgd, ®Hx, ABUT, & ERTLWRARAR R AR EN S, MY, 2015, 26 (11) . 3457-
3466 [Wu J-S, Cao Q-W, ShiS-Q, etal. Spatio-temporal variability of habitat quality in Beijing-Tianjin-Hebei area based on land
use change. Chinese Journal of Applied ecology, 2015, 26 (11) : 3457-3466]

[7] Falcucci A, Maiorano L, Boitani L. Changes in land-use/land-cover patterns in Italy and their implications for biodiversity conservation.
Landscape Ecology, 2007, 22: 617-631

[8] XIS, FEVEH EHRRF X AL M RE R AR REFN. FRXBERSHE, 2009, 23 (3) : 171-175 [Liu M-
X. Biodiversity characters and eco-environment quality evaluation on nature reserve of Xihu in Dunhuang. Journal of Arid Land
Resources and Environment, 2009, 23 (3) : 171-175]

[o1 x4, ZH, BB, £ KEIRIREM AR AR RN, AEF¥LE, 2012, 31 (5) : 1288-1295 [Liu H, Cai
Y, Yu M-Q, et al. Assessment of river habitat quality in Yixing district of Taihu Lake basin. Chinese Journal of Ecology,
2012, 31 (5) : 1288-1295]

[10] B kssk, RaKkSt, RXHS, 5. ETAEBEEMASRR KM ESHE RN, AEF¥MR, 2014, 34 (1) . 105-
114 [Yang J-Q, Zhu Y-G, Song W-P, etal. The eco-environmental evaluation based on habitat quality and ecological response of
Laizhou Bay. Acta Ecologica Sinica, 2014, 34 (1) : 105-114]

[11] Aneseyee AB, Noszczyk T, Soromessa T, et al. The InVEST habitat quality model associated with land use/cover changes: A qualitative
case study of the Winike watershed in the Omo-Gibe basin, southwest Ethiopia. Remote Sensing, 2020, 12: 1103-1131

[12] £E, MHER, BEkM, %%. T SolVES #AMAERREMF L SME T —UL R G ERM AR E A, NHAES
¥4, 2016, 27 (6) : 1767-1774 [Wang Y, Fu B-T, Lyu Y-P, etal. Assessment of the social values of ecosystem services
based on SolVES model: A case study of Wusong Paotaiwan Wetland Forest Park, Shanghai, China. Chinese Journal of Applied
Ecology, 2016, 27 (6) : 1767-1774]

[13] Shanthala DBS, Murthy MSR, Bijan D, et al. Identification of potential habitat patches for connectivity using weighted linear combination
(WLC) and integral index of connectivity (1IC) at East Godavari District, Andhra Pradesh, India. Journal of the Indian Society of Remote



12 R AR A R

Sensing, 2016, 44: 385-394

[14] 3R By,  E30E, B, . T InVEST BRI fe 05 R0l X AR 85 0T B I AL R R AR R . AR SRR, 2020,
40 (9) : 2895-2906 [Huang M-Y, Yue W-Z, Feng S-R, et al. Spatial-temporal evolution of habitat quality and analysis of
landscape patterns in Dabie Mountain area of west Anhui Province based on INVEST model. Acta Ecologica Sinica, 2020, 40 (9) :
2895-2906]

[15] #h¥ i, FRwde, TAEK. LRI FEEEIRISAE S R, AERIEAEIR, 2019, 28 (10) : 2035-2044 [Han
Y-L, Chen K-L, Yu D-Y. Evaluation on the impact of land use change on habitat quality in Qinghai Lake basin. Ecology and
Environmental Sciences, 2019, 28 (10) : 2035-2044]

[16] # 5%, TkEW, b, . XETF InVEST MAMERE MR AR ENERTE. PERLEESXE, 2018,
39 (7) : 121-128 [Zheng Y, Zhang P-T, Tang F, et al. The effects of land use change on habitat quality in Changli County
based on INVEST model. Chinese Journal of Agricultural Resources and Regional Planning, 2018, 39 (7) : 121-128]

[17] 5k 24k, AN, Z&H. ETHFHKREENXEAESTREN 20 SH.  mEdR, 2020, 75 (1) : 160-178
[Zhang X-R, Zhou J, Li M-M. Analysis on spatial and temporal changes of regional habitat quality based on the spatial pattern
reconstruction of land use.  Acta Geographica Sinica, 2020, 75 (1) : 160-178]

[18] ¥ RE, #irim, #JIH, . T CA-Markov Al InVEST AL 4 b R A48 4b % A 355 582w F A —— DAAR 2 48 48 20 B X
. KEfEEEIHR, 2019, 39 (6) : 155-162 [Huang K, Dai W-Y, Huang W-L, et al. Impacts of land use change
evaluation on habitat quality based on CA-Markov and InVEST models: Taking Fuzhou New District of Fujian Province as an
example. Bulletin of Soil and Water Conservation, 2019, 39 (6) : 155-162]

[19]48 # & &% i /. woE A & i 4 % 2019 [EB/OL] . ( 2019-09-11 ) [2020-07-16] . http
/Itjj. fujian. gov. cn/tongjinianjian/dz2019/index. html [Fujian Provincial Bureau of Statistics. Fujian Statistical Yearbook 2019
[EB/OL]. (2019-09-11) [2020-07-16]. http: //tjj. fujian. gov. cn/tongjinianjian/dz2019/index. html]

[20] xy4di, [ESCE, skigEE, . 20 4 80 AR UK E LRI AR I FE AR 5 MM SR . M EE AR, 2014, 69
(1) : 3-14 [Liu J-Y, Kuang W-H, Zhang Z-X, etal. Spatiotemporal characteristics, patterns and causes of land use changes
in China since the late 1980s. Acta Geographica Sinica, 2014, 69 (1) : 3-14]

[21] B ¥ . GIS ERBAESHEREWM PN HA——LLEATH . Bilidxx. #H: @B KY¥, 2011 [Xiao M. The
Application of GIS in Watershed Ecological Quality Evaluation : A Case Study in Changhuajiang Downstream . Master
Thesis. Haikou: Hainan University, 2011]

[22] Sharp R, Douglass J, Wolny S, et al. INVEST 3.8.6 User’s Guide. Palo Alto, CA, USA: Stanford University, 2020

[23] £#, @m&EH, &5, . T 2005—2015 LR AR A InVEST BRI P 5 ARG IR B Al AR SR B 7. AR
SERNIE M, 2020, 36 (5) : 654-662 [Wang Y, Gao J-X, JinY, etal. Habitat quality of farming-pastoral ecotone
in Bairin Right Banner, Inner Mongolia based on land use change and InVEST model from 2005 to 2015. Journal of Ecology and Rural
Environment, 2020, 36 (5) : 654-662]

[24] R, xIHE, &, S, T InVEST ARy ) A8 40 0T AR 55 1) S i —— DL B 75 48 B0 3t B AR AR X D il 5 XA
5T, 2015, 32 (3) : 622-629 [Bao Y-B, LiuK, LiT, etal. Effectsof land use change on habitat based on INVEST model-
taking yellow river wetland nature reserve in Shanxi Province as an example. Arid Zone Research, 2015, 32 (3) : 622-629]

[25] B, SEVEVE. BT, SF. LA BRI AR EER L. MY, 2016, 27 (4) . 1077-1084 [Lyu X,  Shi
Y-Y, Huang X-J, etal. Geo-spectrum characteristics of land use change in Jiangsu Province, China. Chinese Journal of Applied
Ecology, 2016, 27 (4) : 1077-1084]

[26] HERAE, e,  Bk—ng, SR FEW A METAERM LR AR . ShEERLEER, 2003, 22 (2) . 141-148 [Ye Q-
H, Liu G-H, Yao Y-M, et al. Tupu analysis of land use changes in the new-born wetland of the Yellow River Delta

(YRD) . Progress in Geography. 2003, 22 (2) : 141-148]

[27] sk W B, B4R, skt s &L ETFRORIECE R AR R AR E R . HiE AR, 2010, 65 (9) @ 1111-1120 [Zhang G-
K, Deng W, Zhang H-Y, etal. The Tupu analysis of land use pattern in Xinkai River basin. Acta Geographic Sinica, 2010,
65 (9) : 1111-1120]

[28] E3hi&, fREZR. HEFEMEE. REES5E®E.  HhES%R, 2017, 72 (1) ¢ 116-134 [Wang J-F, Xu C-D. Geodetector:
Principle and prospective. Acta Geographica Sinica, 2017, 72 (1) : 116-134]

AR B 9k


User
高亮


