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Abstract: In order to reveal the spatiotemporal variation characteristics of land-use in Wuhan in recent 20
years and quantitatively analyze the factors causing the variation of land-use, the variation characteristics,
dynamic change, transfer trend of the land-use in Wuhan are analyzed in accordance with the Landsat images
of five phases from 2000-2019 at first, and then the influencing intensity and interaction mechanism of all the
factors on the land-use variation in Wuhan are explored with geodetector. The results show that (1) the water
area in Wuhan gradually decreases year by year in recent 20 years with the reduction from 1524.57km? in 2000
to 1054.66km? in 2019, while the area of construction land gradually increases by years with the expansion
from the initial area of 640.66km? to 1251.06km? at the last phase of the study; moreover, the areas of all the
other kinds of land-use are non-monotonically changed; (2) the factor detection finds out that the influencing
intensities from the factors of all the relevant years are not exactly the same, but the g values of population
density, GDP, nighttime light brightness and fixed asset investment are all along close to or greater than 0.1,
which indicates that both the population pressure and the economic activities always occupy the dominant
positions; (3) the relevant interactive detection shows that the interactions among the factors of all the years
exhibit dual-factor or nonlinear enhancement, while the q values of the interactions among soil type,
population density, GDP, night light brightness and the other factors are mostly above 0.15, which indicates
that the variation of land-use is further promoted by the interactions among all the factors.

Key words: land-use/land-cover variation; land-use structure; geodetector; driving forces; Wuhan; GIS;
influencing factors
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HEPERGEZ), SR i 4 2 20 J@ s 1 L M 78 Bl P b BRER 2 0 1 SRR AS B IR v, () 2 1=
) SR AR NS Sl oxt [ SRR B D SO A A A, - MR A A U 3 e i ) B R A
—, AR MRBPCRD AR . LA AR T B SR R R, 2 —A H &k,
SO RRRGRR 2 B AR o AR S RIS R ROBE IR Lt R F B A A i e, E i Tl A e A S B0 DX 3 3
R ARG S T A0 )92 ekl 38 B AR el S i -t R P /78 A8 A AR T 3
BARTFB, LR HE R o RG2S R ENIER,  H A0R R IR 78 L R F 78
A E RSP,

LR ARG IR S ) e da S BRI 450 507 URAE R IR R, AR EARMARRER: AR
PR 2% ] s ) L i R P AR A, E KRB AR IR, 10 A D9 R 3 0 T e e v o - R AR AR A, 7E X8
R AR A e S, — O, bR AR IR SN g 4 T A HEAT LR SR T R, T
AR LSRR S AR R R A BB X 3 — U7, e SRR AR RS 1y, A BT
ST A RO, 2T A S - R PR AR b R S S Y. R, bR AR RS 4 4y
Wt R E 0 Ry A E B R g T R IR s R P 51 HE5 . Wk S, (HZ A IEN
DR R 25 Mk B RO, T e LA SE A AT i B Y it o B & R
By BRI RN T RIS MG TR, anZein [ 2 B 35 4y 43 #i2 (Principle Component
Analysis, PCA) R T & AKFF T LRI AR IR B) /), S5 RRMATFRE . N DI S =l 454
A B A2 X 3 M R AR 0 ) 3 LR o /N5 5V Y Logistic [B] U487 ( Logistic Regression Model,



LRMD Z3 87 T 1l R 48 A B SRR R s X =t ) PR VAR R SR s DR 3, 7 2 B P R 1 P 2 s i
by P M R KSR ) S FEOR SR, BE PR R SR A AR K X AR I 32 B IR B R 5 BU C
26 L8155 Y 36 6 R 42 #7192 (Canonical Correspondence Analysis, CCA) 81} T # - & i /St v - Hi R
BAIIKEN T3, R AR IIZI X (LR AR R A2 . LA R4, RN DR
F T4 23 % (Redundancy Analysis, RDA) R 1 1 P54 A X 7 = B BRI AR ) 32 3 R R,
SRR AP S & SR, GDP. A3 LM 123 [X M AL 1 5CBE R 5 . THAPAR B
26082 B 2 Y4B (Analytic Hierarchy Process, AHP) #8575 T J& VAR A ik #1500 23 3 17 -1 1y ) i A%
W 2, TR ITERE NS A RdR R LR AR 3 2 T, AR AR R
PR s o R AV EE AR JOR A VA T T B TR A SR DR, 45 S 26 WAL s 1B B0k
BEAT Z AR SRR o i B — e IALFS, e R I R R, Dy R R AR A SRS g o AR At TR
77 . EIREE T 290 I G v o A B A S B AR R ARG R R B A fie SRR R, (B8
YRR I M R I GOMAT 107 18] S ST PERRAE 7R B B B AR R R AR AR ) 2 B LA R, I BAE MR DR 1AL
ELAE RIHLER T IHIAE7E I S PR R B

PRI, ASCRAT TR A AR, DKL WA 2, KIL. DUKSE T, 8%
AT 73 BRI, T RSOK A B K 2 AR, AT B AL S TR A G, AL B AR
(Rl E i [ 55 e e 4 B i <AL ISR S LB SRR X, o2 B o B A 5k
BI04 P SRR D R R O Ui S/ i i s 2t a1 P G w1 e LN APE S
by NP JERE— 0 s e iz DXk b R FH 454 K 25 L A T SRR AL R 5, AR5 AN B SRS B
ARG HERG. KU RGUESE T 11 AT, FIAISBEERN 88 A OCE B4R s LM FI AR 3=
TR, M HE— RS & T 1A A2 B R R B AR AR S e L s AT A R85 PR [ 22
HILER R R I AE RAHEE, RN RE M2 5 i DR BT H 3R AR ) B R o AT ST 48 3 DL D9t
DUl ORI E R Sttt BURRER M S %, (Rt ast 5T @R AT e A %, R
DB AR T P 3t R P AR A S R 20 B SR I SR £ 4

1 W XA

BT A T E s IR AR, W A o KU E AT . BT X s B A B
K1 s, LEEETEEN 113°41'—115°05'E 29°58'—31°22'N, fHifEitH -142~776m, HAbiKiE X,
RIGSEIN, PR ReT N, PSRN, RMALE EGE. S, k. BEX R 13 4
X, [ 7 AP OX S 6 MEWIX . #E 2019 4E, RN 8569.15km?, (£ A1 1121.20 /5
NP0, R T R 4 A A 2R TR [ (AR I, DU A A B R R R b, TR T AR
ANETA R BB, TR KR KIE ILKASRE 2 A TE, 1108 5200 0 AR A = b . s
J& TR R AR, BAMER. HRZRE, WS, EFpKEJ 1205mm.



Bl ARXEAE

Fig. 1 Location of the study area
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SO R B RYE T (1) Landsat 3E/EGZARORIE TR E ST AR (United States Geological
Survey, USGS, https://earthexplorer.usgs.gov/) , 7% 2000 4. 2005 4. 2010 4. 2015 4F. 2019 £ H.
WISAAR, 7 Wi 30m, BAEM R SRIUN [a]35 0 6—10 H, 75— @R B BRRAC 1 =528 0x) LUCC
g, BIES 43 514: 122/038. 122/039. 123/038. 123/029, #HAAZ = &35/NT 5% H G i & K
fF: (2> ®LTT SRTM DEM RT3 E M Ak R (National Aeronautics and Space Administration,
NASA, https://earthdata.nasa.gov/) , 7S [EZr#F30y 30m: LHERAL . s RAL | AR A1 K B8 ok
P5T PORHSE EYEEA R B0 Tt Chttp:/iwwwiresde.cn/) , A B0 HER AN 1km;  (3) BRI AR AT
6B SRR T 56 [ [ i v 5 KB BER (National Oceanic and Atomosphere Administration, NOAA,
https:/ngdc.noaa.gov/) , FS[EHRA 1km; (4 RIS X AL 5Bl kIR T & E0 geit4E
% (2000—2019 ) Sl i N BEBUM MG Chttp://www.wuhan.gov.cn/) .
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Fig. 2 Spatial distribution of land use in Wuhan in different years
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Tab. 1 Interaction types of independent variables

KR T b YRR
@. o—o a(x, 1 x ) < min(a(x,).a(x ) FEL 5
.@. PY min(a(x,).a(x ) < a(x, M x )< max(@(x,).a(x ) | SEFAEL MR
o .@. ax, M x ) > max(a(x,).q(x,) S T4 5
o—o % a(x, M x ) =a(x,)+a(x ) s
o—o .@ a(x, M x ) >a(x)+a(x ) JELR 4
. @ min(g(X,).¢(X))) @ max(g(X,).q(X ) @ g(X)+q(X) Tax,nx)
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2005 4117 18%3 fn$ 2010 4 (1) 35%, AHLLT 2005 AEFHMABUL TN T 2 £, {H 2015 4-—2019 FH
T AR B T PSS T A, TFRREI T 2019 £EMK 43%; MR RS A R U< SR> — 2218 1 hn—Fa
SEVM R, HEFTE 2005 A RIRACE, HEOCHTEARL 7%, W5 HREEEMMIER, 7 2015
ETEAR & HA R T 13%, M REARCRFEAAS o RPN L B I K IEs I — 280k > —Fa e ke s, 1E
2005 fEILFIEAE, (HLEEN 20%, BLJE HARIZETED, fE 2015 EHABUA ] 7 RACE, SO 11%.
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Fig. 3 Area change of each land use type
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FAR (D, THE B EG R R AR TR RS (W& 2) o Arhardrmr 4.
FKIF AT ARAE - ] ) RN #8970, R BI/KIREI AR SR BLZAE N B8 5y, AN 8] BLah s BE S iRy
WA, AR BB KA 2015—2019 4F[#1-2.18%; 55 Hi T AHAE &AM ] B 4 38 2 90 R I a3,
N FRE LI AERE N, /E 2010—2015 fEH[A], A HIE(H-16.24%, {NAE 2015—2019 EA I IES: Hik
FH M AR R DL B4R N (2534, I H 2000—2005 4E_F kiR ek, AN T 230.06km?, B



B BEME Y 7.18%, HILLUSSAEBOAREE, B HIURIRAEARAL: B IR nEs, Sk
LT PR — R I — I g, 3F HAE 2005—2010 4EAIA], FLEARG N T 1445.95km?, EhA A
FUEME 18.43%; Athic kel D JE NI %, M 2005 EH-4G, BINHBURETIRD, ShEFELE T
B AR S AR AR R A S, SIS I IR i, A 2005 AFEIR HIRUE T R, ZhASE
£ 2010—2015 41k 3| 5 ik {5 -6.60%.
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Tab. 2 Area change and dynamic attitude of each land use type in Wuhan from 2000 to 2019

2000—2005 2005—2010 2010—2015 2015—2019
b IS
o Eﬁfﬁ*a A% 2™ Eﬁfﬁ*a A (% a™t) Eﬁfﬁﬁ (% a™t) Eﬁfﬁﬁj (% a™)
KI5k -132.28 -1.74 -88.61 -1.27 -120.31 -1.85 -128.71 -2.18
B -213.83 -1.62 -1493.71 -12.28 -762.19 -16.24 319.33 36.20
e Vi 230.06 7.18 93.29 2.14 180.76 3.75 106.28 1.86
B -93.12 -1.12 1445.95 18.43 982.06 6.51 -332.07 -1.66
Pt -505.14 -9.42 348.36 12.27 197.19 431 45.65 0.82
A FT 714.25 13.75 -305.21 -3.48 -477.57 -6.60 -10.47 -0.22

3.3 T ihFIFAARIEERE I

EX T 2000—2005 4E. 2005—2010 4. 2010—2015 4F. 2015—2019 4F [ 4= F| F 4 R S5 i 3
—3£ 6 Fion, RAPEAT NI F R i) F 282 [ BF 50 oK I 5P Lt R R B Ak R THIAR, X A 26
%I BN R R A R R SRR B B T AR

20002005 4F, KIREIRUE H T 376.33km°, Hrh 34.35% A6 B ith, 26.56% 1k My,
22.50% %4 4k A HE s KIS N THIRLIA FI) 244.21km?, 3 325K [ bR MR R0 RE S TR 1247 87km?,
Horh 45.20% %40 A AT L, 32.93% 0 Ak, 9.91%5 4k @B, 8.61% 551k bk, ik
NTHAR Y 1034.04km?,  Horh 51.94%3%k [, 19.329K [ 4kth, 16.40%:K [ R F . AR i i
LK T NTHIR, BB KIR. Hod . B, RAIAHL (W3R 3) . 2005—2010 4, HEHLH: H
RV K T NTAR, FEEBACHBARFI L, &7 5 7R 57.65%. 27.49%; NI FERH
KA B SR, 5005 H 44.10%. 29.15%. 25.12%. 1T AHF - ) 56 N T ARz K% AR, 3L
e N THTAR 32 R [ SRR R T L, A7 EG 0 54.60%. 23.45%, EEFEAGCNEML, B, A
SRR ML (W3R 4) o 2010—2015 4F, SHUEIAURMRRD, F 2 A B AR Y, B4k E ] 331
N 47.11%. 33.92%. TMHHBAN R ZE RN, F2 8ok B SO A, o5 He o )ik 5 19.899% 41 38.83%.
T FH AT U]t 0 250, 2 B A Oy P b BE B AIAR L, A B A LR B A 71.44%

(W3 5) o 20156—2019 4, & MR FH R BARTI AR A AR, 3= BRIy 2 50 b 5 B M g A L%
¥, HERERI AN 326.24km?, 404.30km?, (5 41 i FH S A AR Ak S TR EL 50 43308 70.31%
F170.89% (WK 6) .
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frash, I B3 BEE RS N @ B A ORIk ; B AR 2000—2015 4R 5 N B K T4 &, {UAE 2015—2019
A RIS, R R 25 E AR @RI AR, AR KT, £
TR T BRI AR A s B TR SE R 5k, R BB I R A HERS S I i AL R R R 2, QT ik
R WY 7k, I ELIXFh 5 2 DA 50 20 A S K8 ARAN 1

#< 32000—2005 F N L HbF A4 560

Tab. 3 Transfer matrix of land use in Wuhan from 2000 to 2005  km?

2005 4£
+ R A

K3 B | EEAM | Bt | Ak | KRR

Kk 1148.01 | 84.68 129.25 99.94 | 26.14 36.31
iy 41.64 | 139823 | 123.71 | 410.97 | 107.50 | 564.06
WU | 19.47 42.94 380.57 76.36 | 5.42 115.89
2000 4E
i 26.16 | 537.07 98.61 573.79 | 46.04 380.68

AR 136.60 199.81 52.50 175.39 | 362.27 146.14

FFIFHHL | 20.33 169.54 86.07 232,73 | 20.21 509.73

3= 4 2005—2010 F RN L FI LB

Tab. 4 Transfer matrix of land use in Wuhan from 2005 to 2010 km?

2010 /¢
+ R 2R

KIB gt | ARV | MR PR | RA

KR 1106.55 | 2.47 27.98 171.24 | 79.34 4.43

it 45.03 | 412.90 | 119.47 | 1164.06 | 13555 | 555.11
@i | 51.06 6.09 507.07 191.44 | 62.52 52.43
2005 4F
Wi 62.82 | 153.21 | 121.03 883.09 | 121.77 | 227.07

Meh 20.08 | 132.01 9.89 105.22 | 277.34 22.97

KA HH | 17.67 | 231.77 178.54 500.03 | 239.01 585.54

% 52010—2015 FEH X - FI LB

Tab. 5 Transfer matrix of land use in Wuhan from 2010 to 2015  km?

2015 4
3 R A

K| | M | B Mt | ARA

K3k 959.33 | 9.65 80.47 231.00 16.59 6.15

2010 4F Hih 5.63 68.66 47.38 409.78 | 295.02 111.98

A | 11.83 | 3.02 535.87 345.84 | 19.37 48.06




Hih 14582 | 51.02 | 279.82 | 1936.89 | 192.52 | 409.01
i 5410 | 10.75 77.27 273.43 | 433.22 66.77
KA | 6.48 | 33.28 123.88 799.89 | 156.12 327.90

%= 6 2015—2019 S RN L F L #5456 0E

Tab. 6 Transfer matrix of land use in Wuhan from 2015 to 2019  km?
2019 4
+ R A
IR Hifh | B B b MRH | AT

K3k 898.88 | 1.73 35.75 221.47 | 22.02 3.52
il 1.41 64.92 6.99 45.86 44.33 12.92

WM | 4861 | 13.49 680.77 326.24 | 31.13 4453

2015 4E

A 95.86 | 216.81 | 404.30 | 2489.19 | 310.29 | 480.81
Mt 572 | 13252 30.60 182.43 | 686.61 75.27

KM | 4.18 66.28 92.65 399.99 | 64.42 34258

3.4 T HF I IREAHLHIR

2000—2019 £EEI T & LA R A R A T ANFIRERE AR K, MR BT 781X S B 1 20 45 K
PRI, R BRI PR TR AR, NERMIE RS, 2 R%. KUFRGERT 11
ANFEMIA T (Herp 2019 SF AR BR sk, BT AT BRI A AR A K SRS AL
il 2T R SR 7 Bl

x7 SRWMEFEX

Tab. 7 Meaning of each impact factor

RGRA HER X+ K78 X
Xi: M BT AR
Xo: HFEN () BT
Mo Hb SR
Xa: I e & dn|
H AR R 40 Xq: HOEHSRAY T Hb SR A
Xs: i/ C AR
ARG
Xe: Bﬁyk%/mm ﬂ‘:y/‘]%/k%
IR Xp: L3R LT g
HERG NESAE | Xe: NN km?) INEE X
Xo: GDP/(J3 7T km?) GDP 4317
LW ARG LK Xio: BEIAIAT H5E TRIAKT SFEE 3 A0
Xu: [ EFAHEBMLTE | % X [ 52 B P A
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B, NO#E. GDP. BRI ST [ 58 B A A B ARk 72 6 28, S50 R0 R 2 1]
FEor N 6 25, 938, MRS (P AL ESE S (1:100 73O ) 2008 7 28, HIERA
ZM (1. 100 /5P NRILRIE 3K 400 9 K. f5BI GIS B, X sQBl T BEAT HEI A 14 3 X, e
R pe s P SRR T B3, RS /N B 2kmx2km, SRR X AL BEATSRFE, ST 2144 AR
P o R 25 Oy 3R FH S R AR I 0 R 7 (LR B BRAE i, ORJE A P S B RN 25 BEAT TH AR, 19 21725 1]
TR U 3R FH AR AR R 5 e e 2 45 5 T A I AL A o

34.1 BTHRMLER

PR 7 S EA P e A P R e vy s w7 1D s O % = T NG N 2 B P e e S B TN S PN
HAM T AT AT 2000 A& B0 Qi T R P AR A A RE 70 E R 2I/NHERY 9. GDP> MR AT S E> A 1
P> SRS [ K >RSI SR S r > SR s PR R U8R (q ERT 0.0 B T4y
WA Xe (N o Xo (GDP) + Xio (IBATGSEEE) , N V8BS 7 XN DV IR RO RR A, %t
A AR A B BN, T GDP 5 A A XT 652 FE AR I 1 3 07 2 5 R FeoKkF, 15t 2000 4F i
T R A8 A 32 B2 BN S 450 RSB MIEZIR . 2005 4F 25 A7t i T - o) FH 28 (b R g e k3
NHERF 9 GDP> N [ FES TR B AT 5657 B> 3 A > B K S>3 R A >R > R >3 m > . Horp
FRRE TSR T X; (CEHERAD | Xg (NOEEE)  Xo (GDP)  Xio (M) , MLk
2005 4F, IESRAUNT LR AR S A B s, RIRSRA S T R LI AT, X T RAEY)
AR BB 1 3E B BRI S, 7T AR A LR AR 4 R h 2 R £ ST % . 2010
B PR 0 QI T b R AR AR AR RE 7 F R BI/INHERY e B RS RRIAT S e > N 1 %5 B> [ o B 7
BBt > K E >R >GDP> it > s AR >3 >3 s EZI MR ) o (/0 T 0.1, Bd B 1k
DU LR AR A Z A R 35 . 2015 4% X0 BT b F AR 77 B R BINHE
TR IFKT St FBE > Bk /K > Ul > ] 5 % 7 #5 B3 >GDP> i > N 1% B> 33 R TS H S R > Bl g S35 s
HRBE BRI TA Xs G « Xe (FF/KE)  Xo (GDP) « Xyo (AT HEFEE) « Xy (EEH
FEREE) , AHEL 2000—2010 4, AR R L R FHAR A s e LA IR AR TR SR B
AR REEENW, BEHESEE LR AR

DLW TN, A [RGB 3R AR AR R 2 mi PR 3R A T 9B B AN AR, {E2 GDP. IRl
FIOCTERE S [ B $ 08 S IR R AR FU 30 A P A B IR ARE 70 b DT P i rp Lol T, S AT
B, KTk RIGE, LU FAERKRERE b Bk A A 224 R o



[ 120004
0.14 | ] 200548
[ ]20104F
012 b 2015
0.10+
o
jéoos
-1
0.06 |
0.04 |
0.02 | m”
0.00 ”'ﬂ
AR XN X X X X X5 N X, X,
11X

E4 EFRMER

Fig. 4 Results of factor detection
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Fig. 5 Results of interaction detection

4 THg

ARSCHE e AR AR AR A LR B A FE . LR AR = AN 7 T R Geor b 1 i i &
MR A I RFAE s 3R P 5 R AR AT T KT AR B 2 5 2 v P M T AR R 38 2 b,
AR LR IR R AR A G A, L AN FIE R s LA A A Eh AR AKIREh &
BRI, TR R AN B N IR, BE— P I0AIE T K. B B B R b L BN e,
MR ISR RS D5 T 7RISR B AR D B, 1T A S P PO 3 U AT A 74 70 7K 385 B D AR £,
VBB I 8] B3RS, SCOUTT AP & HTNGR, SRS B3 kI, S5 A A B PRI 2%
b 5 BT R AR R BB B ), RN I B L. GDP AT s B g B3 P R R dR 44 2
S DT 3R FHAAC R SE B R 2R, 0 U R 3R AR s IR IR (I, 44 PR 7 1) 52 B T2
RIUOUA T BARZAE IG5, i W PR3 8] 52 AR R 3 8 A e g o, ik — 2B iesdt 1 - 3oM i 22
fho AR ECLAME RGBT TR, A SR R 7 SN AT, 1 VORI B 22 2 B BRI KT Y6 58 5 2 K
A BT ARG R IS RSN g5 R, iy PRI 5 1 AP b L 5 ) 2 ) S o A g T 2 e
TR B MU, BRI B SR, ASCAS UM SR 7 THT R 145 DR % bR AE 4k
AU RS S W NS I S R (AR E) -t a7 7/ ol w1 R S <00 1N | O\ L N WP Wiy, (e
AR RSN AR, I ELBR T R A 2 S, T A T IR R AR 4k o P L
A BLSEE L. BN ESE T R ROV ES R, AR R R ERGINRN, 72k EsM
i1 B A R AT BB 7 AL EE, f HAZ 7 i AR AE — € AR BRIk ToiRRe % IR o0 3R FH AR AL 52


User
高亮


Wi 1E [ A2 A n], I H AR R A BB SR o A% %55 P S R R B 2o 0] 45 G G R, 1)
BYE it — DRI, T B BRI 48 5 % ST IR AT B, 780 RS BT iR S

SCE SR I SRR R AU ORI AT AT 202, SRR AR AL EARTT T a0 2000—2019 £E £
A G5HE S SR S FEABRFAL, 5 I M BRI 5% 58 SRt 1 A U300 A D Tl 3R P 220 I 1Y
WA R, 527 BT 4L

(L B, BOCH AR E A S T RS, T B R By R g e sy, &
b T AR H SR 2 — S S B I G, TR AR S AR SR I D ZUHE I — P g ek ARk
T AR A R R B SURIIR > — 2218 M N — RS ) R T, A FH 52 B R 1 i — 22 18 > — A2 e "Rk

AR

(2) # It 15 Srr B 3R 20 i AR Eh B R R AR A, (H_ NI . GDP. BT
JOFERE S B E B BB R 4 RO L R ARG R PR 2R, T AU PR R AR S I s e B s 2 K2
PRI 5% I 33 DR 3 1) 52 LA 220 2RI D9 O AL 484 5 BRI e M 18 o, DR 1 [ 5 LA T 3t R AR A
R SO Z KT AR, AT EE— 2B IR 1 3R A2 1

275 3k -

[1] xiziE, SKEgRE, HERTT, 4. 20tZ2004RAXH B b F AR I B AL S S LR IR 2347 [3]. SBERAT ST, 2003, 22(1): 1-12.

LIU Jiyuan, ZHANG Zengxiang, ZHUANG Dafang, et al. A study on the spatial-temporal dynamic changes of land-use and driving forces analyses of

China in the 1990s[J]. Geographical Research, 2003, 22(1): 1-12.
[2] ZFHM. LRI CRRRL]. ER2EHEE, 2002, 21(3): 195-203.

LI Xiubin. Explanation of land use changes[J]. Progress in Geography, 2002, 21(3): 195-203.
[3] sbuti. At /78 A (LUCC) I ALk B SRR D). R, 2012, 40(26): 13107-13110.

SHI Hongchao. A review of land use and land cover change[J]. Journal of Anhui Agricultural Sciences, 2012, 40(26): 13107-13110.
[4] sk3, XUERE, 250, %5 HET @ PR TerraSAR-XGAZ I 7 LA AR (AT ], R #hge, 2011, 37(4): 17-21.

ZHANG Rui, LIU Guoxiang, LI Tao, et al. Detection of urban land use changes based on high resolution TerraSAR-X images[J]. Railway

Investigation and Surveying, 2011, 37(4): 17-21.

[5] Netzel P, Stepinski T F. Pattern-based assessment of land cover change on continental scale with application to NLCD 2001-2006[J]. IEEE

Transactions on Geoscience and Remote Sensing, 2015, 53(4): 1773-1781.

[6] ZHANG Q, LUO G, LI L, et al. An analysis of oasis evolution based on land use and land cover change: A case study in the Sangong River Basin on



the northern slope of the Tianshan Mountains[J]. Journal of Geographical Sciences, 2017, 27(2): 223-239.

[7] REN Y, DENG L, ZUO S, et al. Geographical modeling of spatial interaction between human activity and forest connectivity in an urban landscape of

southeast China[J]. Landscape Ecology, 2014, 29(10): 1741-1758.

(8] 4" A, REAEIEH, FW K. BpAkFSEE A R A AR Eh Iy 04 [J]. BEERLY:, 2011, 33(4): 690-697

XU Guangcai, KANG Muyi, LI Yafei. Analysis of land use change and its driving force in Xilingol league[J]. Resources Science, 2011, 33(4):

690-697.

[9] Lu J, Dong Z, Hu G, et al. Land use and land cover change and its driving forces in Maqu County, China in the past 25 years[J]. Sciences in Cold and

Arid Regions, 2016, 8(5): 432-440.

[10] Esds, bR, skt 5. 1130 axk A e LR A K IRE J1 0[], AKFIKHE AR, 2020, 51(3): 37-44.

LV Tingting, LI Linsen, ZHU Shifeng, et al. Analysis on land use variation law and its driving force of Baiyangdian Lake since recent 30 years[J].

Water Resources and Hydropower Engineering, 2020, 51(3): 37-44.

[11] 3kET7, 4H0C, B, 5. KA WM TRAE B F 0], HFRRETL, 2013, 32(12): 2312-2323.

ZHANG Xiufang, NIU Shuwen, FENG Xiao, et al. Spatial-temporal characteristics and driving factors of urban land expansion of a valley city: A

case study of Tianshui City in western China[J]. Geographical Research, 2013, 32(12): 2312-2323.

[12] WhF/R « PoLed, SEE, KEH. FEARIGEE K E RO X Lt R /7 4 A S 3K 3h S 04T [3]. 9K, 2017, 39(6): 1241-1248.

MANSUR Sabit, MA Guofei, ZHANG Xueqi. Analysis of land use/cover change and its driving force in Tomur National Nature Reserve[J]. Journal

of Glaciology and Geocryology, 2017, 39(6): 1241-1248.

[13] YU Y, GUO Z, WANG Y C. Spatial patterns and driving forces of land change in Tibetan-inhabited Three Rivers Headwaters region, China[J].

Journal of Mountain Science, 2019, 16(1): 207-225.

[14] ZEWE, T, R, 5. SE RS R A E A SR R I IRS) D AT [3]. R RO K A4k, 2017, 22(6): 177-188.

LI Liguo, WANG Yuxin, QIU Shuo, et al. Research on land-use and land-cover change of Urumgi City and its driving mechanism[J]. Journal of

China Agricultural University, 2017, 22(6): 177-188.

[15] ‘& /NKE, ZEHras, UGS, RESRIE X SO0 RIS /) A [3]. Al IR 534, 2020, 37(2), 169-178.

CHANG Xiaoyan, LI Xinju, DIAO Haiting. Analysis of the driving forces of the landscape pattern evolution in a coal-mining subsided area[J].

Journal of Agricultural Resources and Environment, 2020, 37(2): 169-178.

[16] BU C, ZHANG P, WANG C, et al. Spatial distribution of biological soil crusts on the slope of the Chinese Loess Plateau based on canonical

correspondence analysis[J]. Catena, 2016, 137: 373-381.

[17] #&/NW, Wi, EHE, 5. 5 TRDAR SIS MR FH 8 b S IRS) W FE[I]. PR 224 (H AR RN 2AR), 2017, 40(4): 881-887.



XU Xiaoming, DAI Ziyang, YAN lJin, et al. Investigation on the driving forces of land use/cover change at a county scale based on redundancy

analysis[J]. Journal of Shanxi University(Natural Science Edition), 2017, 40(4): 881-887.

[18] THAPA R B, MURAYAMA Y. Drivers of urban growth in the Kathmandu valley, Nepal: Examining the efficacy of the analytic hierarchy process[J].

Applied Geography, 2010, 30(1): 70-83.

[19] BLfik, AR, WEAS. FEFBBIR OBt L Hk 0 LR AR IR A 7w L [3]. I R, 2008, 22(7): 34-37.

WEI Xin, LIU Yaolin, YAO Peng. Study on driving forces of land use change based on simulated annealing genetic algorithm[J]. China Land Science,

2008, 22(7): 34-37.

[20] Wi, %4, maifh, %, ESHCIRTT LR AR R MEAN RGEVEREAE—— AsIU T R B3] BEIRAHE, 2019, 41(4): 701-716.

YANG Jianxin, GONG Jian, GAO Jing, et al. Stationary and systematic characteristics of land use and land cover change in the national central cities

of China using intensity analysis: A case study of Wuhan City[J]. Resources Science, 2019, 41(4): 701-716.

[21] HRHTR . IR IR AR 5 BT RN M. s RREEEORSCER I AL, 2014,

XU Xinliang. Spatial-temporal pattern analysis of land use/cover change: Methods and applications [M]. Beijing: Scientific and Technical

Documentation Press, 2014.

[22] £&J&, MIEZE, R, 5. 205K I R A s AR T[], TR BHESEE, 2015, 29(7): 68-75.

WANG Dongchen, DU Peijun, SU Hongjun, et al. Land use / land cover changes in Datong based on remote sensing data[J]. Journal of Arid Land

Resources and Environment, 2015, 29(7): 68-75.

[23] £F2=, GElE. P HIIRBHT AR [I]. HIER =g, 1999, 18(1): 83-89.

WANG Xulan, BAO Yuhai. Study on the methods of land use dynamic change research[J]. Progress in Geography, 1999, 18(1): 83-89.

[24] K&, FEFHMH. KT X MRS ER R 5T R[] MR, 2003, 58(5): 643-650.

ZHU Huiyi, LI Xiubin. Discussion on the index method of regional land use change[J]. Acta Geographical Sinica, 2003, 58(5): 643-650.

[25] L, Mg, WA, HRI N AR SIRT AR R T[], M@k, 2020, (4): 139-142+146.

TAN Yuanmo, XIE Simei, XIE Rongan. Analysis of spatial and temporal change of land use and urbanization development[J]. Bulletin of Surveying

and Mapping, 2020, (4): 139-142+146.

[26] Ezhig, fRzs. HOFRERIIES: [R¥SREED]. hIm4Rk, 2017, 72(1): 116-134.

WANG lJinfeng, XU Chengdong. Geodetector: Principle and prospective[J]. Acta Geographical Sinica, 2017, 72(1): 116-134.

[27] WANG J, ZHANG T, FU B. A measure of spatial stratified heterogeneity[J]. Ecological Indicators, 2016, 67: 250-256.

[28] CAO F, GE Y, WANG J. Optimal discretization for geographical detectors-based risk assessment[J]. GIScience & Remote Sensing, 2013, 50(1):

78-92.


User
高亮

User
高亮


