505 % 2 LEXFFHR (BRFFR) Vol.25 No.2

2020 43 A Journal of Jimei University ( Natural Science ) Mar. 2020
[CEHE] 1007 —7405(2020)02 0152 —09 DOI;10. 19715/]. jmuzr. 2020.02. 11
ETERZGW EST I MBRTHN RIS T

B

(bEFTHAAEF R R, LETELERFEREA KR, L£iF 200072)

[FE] Bk, Xt 2006, 2010 12015 4 1Y@ 2R 15, 153 2006—2015 4 [ 1T (9 1 3 4
Hi. B, 4G TR BT A2 T HE bRk 2 A+ M B g S AL R B ZS -1, JE X 25 SRk AT 2 1 4
Bro I, DABEHCH BIER ST R Ao it vt s g Aty 3k sh g

[ R @G LA e, W iatr; o

[HESES] P231

Analysis of Land Cover Change and Driving Forces in

Shanghai Based on Remote Sensing Image

YANG Lijun
(Shanghai Institute of Geological Survey & Shanghai Institute of Land Resources Survey, Shanghai 200072, China)

Abstract: Through the interpretation of remote sensing images in 2006, 2010 and 2015, the land cover of
Shanghai in 2006 —2015 was obtained. Based on the index of land cover change model, the temporal and spa-
tial characteristics of land cover change and the quantitative analysis of the results were analyzed. The impact
of land use as an example was taken to study the land cover change and driving force in the area.

Keywords: RS; land cover change; driving force analysis; principal component analysis
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FHHBZS B30 B VL TE T T AR T X 2009—2014 AF 1 8] A s A FHAS ARRRAE, JF 3T AN E L A% 0D he
G AT AR £ A AR LB R

FE ST K A T 57 [ b s DRI A 2R O B S R SR, AR v T e S AR R )
(2017—2035 4F) ", e PRSP SR TR A K N, NIRRT A A LR b, SEE LR
TRBERE R, K, RATFRE - g Ao R 3h 71 43 Bl A 2 i s o sk, (it
VT R R N A [ R A, USSR B AR A R S

1 BEsRiE R AbIE
1.1 #iEskiE
AR 2006 . 2010 5 2015 4F =AY Landsat #&/8% (RS) SAGEPEXT 2006—2015 4F (0] [ i+
BRI A TR Y, Bk A 32 (B E)E 2 (http ://www. gscloud. en/) , HAASHEULEK 1,
®1 BRIEREER

Tab.1 Details of images

KA J S 2006 2010 2015
Year and strip No. 128,38 128,39 128,38 128,39 128,38 128,39
At ] Time 2006/04 2006/04 2010/12 2010/12 2015/08 2015/08
Z 1 Cloud cover 0 0 0.35 0.10 0.33 0.50
BIEIR Data source  Landsat5 Landsat5 Landsat7 Landsat7 Landsat8 Landsat8

1.2 HiRabE

ARICLL ENVIA. 7 B BAR AL B 65 B IEIRGAGRA B D BR, XA T 1T b e | L
fifafiE | EIGIEaE | PR SRR ARG AR T, AR MR B AL BRI LT X5 SISO HE A 1 4

1) RAMKIE  FIH FLAASH #3¢ (Basic Tools — Preprocessing — Calibration Utilities — FLAASH) X
“WIRARHAT RARAE, DIRER =2 MR X ABOEIE R, S R JECR . JUHUE 2010 4F
1Y Landsat7 52182033 KA IEAL B , I R T

2) BOAM EREABE SRS RGB lIE I 4T & AL B 3R A5 % G R LT R A5
W, ZidZRAGRZR, REEPFERMRERE GG M (432), BRI 743 HE 24, /X THE
B (L) .

2006 2010 2015

B 1 2006,2010 #1 2015 £ R X FirERFE EBRZE
Fig.1 Standard false color composite images of 2006,2010 and 2015
1.3 BEfRE=FE
R 27 AR St v 32 00 18 SR I b ) 3 28 2B AR B A0 2 B W B A3 S5, AR R U B 432
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R RARIEAE AR TG Gt e Ura i NER, BB HGCRF 1 LA ] (4 1 Rk 52 BEUXT oy ik

932K,
13,1 ZKHHE
HTF Landsat 52148 1 /N R N LT X ) £
WBEBRRIE, ASBIF S Bl Y A b B S 43 0
BEHE . B KR R AR L 6 25,
B2 43 2SR S 7E ENVI 3044 | #2857, ROT BRI
IEREA, WBUG W33 R A T R ] G B
B, A ERESHEEYNT 2, B3R
2 RIRBHFEA Z [E] A 1 3 i Pt b v, AR AR S TRUTR o
Mm, WORLE, M, KT LS5 bRk FE
A, 12006, 2010 5 2015 4E(%) ROT & PEARA (0
Kl2~KEl4) Bk, HEARRRIE,

1.3.2 FEEEBIE

TE ENVI 4.7 vy, alfd IR @ H M & ROC i
LAENVEN bR, ASHIF 5T 356 BOTR VB 4 B 1E A7 RS 5 56
WE, ARG RAIRIE M RE BA 20k e bR, dn-Rin
FE (Kappa) FLEESZOKEE (OA), AW LI
XA FEAR XS 3 F G5 R AT IPAL . Kappa THHEA S
H
K = (N;xkk - ;xkzka)/(NxN— ;xkix,?k)o

T SRR AR B o R TA 15 2 3 I R
TR, R 35 15 31 B KRR v R0 S 5 1) o ALk
2006, 2010 5 2015 4 = HASZ AR 40 25 19 ARG B A
Kappa %0 (L3 2), Kappa RECEFEEEO0 ~1 Z
(], SO0 o D s — SR vy, R0 28 B v
0.81 ~ 1 F/n Al {7 B &

X R KRR 53R m AL, AIRVEHE
T R N A U = % = g D B PRNE Y i = B
R AL, R AT R RN PR — g, kR
A SRR LI FLIEROR o TS e E R BISR A
VE A IE 0 T 2 K F- B

2 2006 £ ROl B MEHRE
Fig.2 ROI separability report in 2006

E 3 2010 f£ ROI B HEHRE
Fig.3 ROI separability report in 2010

B 4 2015 %&£ ROl S B RS
Fig.4 ROI separability report in 2015

®2 EARMUAEMZFFEEVER SR E Kappa RE

Tab.2 Overall accuracy and Kappa coefficient of maximum likelihood and SVM method

77 Method EAT Index 2010 2015
BRIk SRS IEREFE Overall accuracy 94.6415% 96.9019% 95.5236%
Maximum likelihood Kappa EX 0 Kappa coefficient 0.9573 0.9754
Y L SRS ZHE I Overall accuracy 86.1527% 84.6415% 89.2011%
SVM method Kapp‘d %é{j{ Kappa coefficient 0. 8490 0.8217
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2006, 2010 K 2015 4FEMF5E XI5 IR ULIKI 5, 280 ENVI4. 7 843250, — IR 4258 2k
AUTEARGE R L 3,
2006 2010 2015

19 Legend
et Woodland
b Farmland
Hi il Grassland
JKIK Water area
1% J . Construction land

A F e Unused land
0 12.525.0km
B 5 2006,2010 #1 2015 £ EigH T B H 55 H &
Fig.5 Shanghai land use distribution map in 2006,2010 and 2015
*3 LETIBEHERER
Tab.3 Shanghai land use type area
km’
0y M Bk Ll K3, U RAFH H
Year Woodland Farmland Grassland Water area Construction land Unused land
2006 600.2 2412.0 104.9 168.3 3522.0 33.6
2010 540.7 1734.0 114.0 209.4 3897.0 346.5
2015 439.3 804.3 404.0 157.9 4542.0 494.2

ZERo
2.1 THBEHRTUSH

HENT A b7 AR AR TR R LAV BT | UL IS S AT B AR I A b R R AR AR A
2,11 bifgmh ARk

1) B sl A B AR 7Y

- i B Bk S A AR T A S AT R T AT UL A 5T b R R AR R AR A

(@) B — - by B e 0 2 B T L s e S A A 5 PRl PR — s i R BB R - b 8 e ) P 28 780 1 %5 B el
AIEARBL S, BIRAR A K = (U, -U,) /U, x (1/(1, —1,)) x100% , Hrfr. K 58—+ g )
BHEMEE; U, U5 SRS I A B )1 SRR 3 —Fh - b B g A W i AV s ¢, L 0,50
SR A B ] 5 A S s ]

FIH ENVIA. 7 B4 TR503 2515 21 2006 . 2010 5 2015 4E =AR R4 25 + A B M B E , #%
HE193] 2006—2015 R — RS E (WK 4),

F4 2006—2015 F EBHA—THBRHEE
Tab.4 Shanghai single land use dynamic degrees from 2006 to 2015

Ay b, Hh Fi b, K3 B b, ES DR

Year Woodland Farmland Grassland Water area Construction land ~ Unused land
2006—2010 From 2006 to 2010 -2.48% -7.03% 2.17% 6.11% 2.66% 32.74%
2010—2015 From 2010 to 2015 -3.75% -10.72% 50. 88% -4.92% 3.31% 8.53%
2006—2015 From 2006 to 2015 -2.98% -7.41% 31.68% -0.69% 3.22% 22.27%

)25 25 - H B 3 25 8 T M2 TR A0 FEE IF 5 2 M X ) - M PR L R . 25 - W
BAEHHAEARS: € = (Y "AU,/ 3 "0,)(1/(1 -1,)) x100% , Hli: AU, St Bepy
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5om MM EGRAEAEE 0 (m##n) P BRI AL XHE, AU, NPT RIEE m 4 7 e
WAL, o, o, BSR4

TEASH 2006—2015 4F T ZEA L BE SIS, 2006—2010 454 5. 39% , 2010—2015 4K
6.33% , 2006—2015 4E4 5.78% .,

2) EERSHEST T

b A 2 o R O T A R T 5 3 ] PR AN [ e IS R ) e RS AR I 0 . AR SCEE B ENVI4L 7 R
AR, Tl 2006, 2010 5 2015 45 U RR G R TS R AL EE, ARG XS E G
(1) -+ Hb Bl AR L R AT oA, A9 80 MR HE R DA 2 LT Y 6 b A Ak 2 a0k itk
HALMZER (MRS, FK6),

£S5 2006—2010 £ Eig+ it BWEBER
Tab.5 Land use transition matrix from 2006 to 2010

km’
2006—2010 4 Bl Hhib B IR, A b A H b
From 2006 to 2010 Woodland Farmland Grassland Water area  Construction land ~ Unused land
M Hi Woodland 61.95 123.40 0.32 18.77 368.00 27.85
b Farmland 337.10 976. 80 112. 60 14.49 927.80 43.53
L # Grassland 13.23 17.50 0.08 2.15 69.74 2.22
7K F& Water area 0.87 1.74 0.00 134.70 24.35 6.62
F B ML Construction land 127.20 613.50 1.04 35.00 2492.00 252.30
HA L Unused land 0.34 0.77 0.00 4.24 14.27 13.99
Fz6 2010—2015 F£ Eig+ it BWEBER
Tab. 6 Land use transition matrix from 2010 to 2015 .
km*™
2010—2015 4 it Bt Rl S B ARA
From 2010 to 2015 Woodland Farmland Grassland Water area Construction land  Unused land
K Hi Woodland 85.09 8.06 52.68 0.23 313.20 80.95
#E Hb Farmland 270. 60 488.40 2.90 0.44 836. 00 133.80
b Grassland 0.11 110.50 0.87 0.00 1.96 0.58
7K 3K Water area 0.90 4.89 1.74 125.40 62.17 14.50
AP HH Construction land 80. 60 174.00 341.00 17.32 3080. 00 206. 30
A FH M Unused land 2.04 18.43 4.86 14.49 248. 60 58.10

AR B 2006—2015 A5 11 TMRHD S5 B b 1T FRER £ 120 0 25 4 0 /L s b T BRI B b i 4
A ; KIS MR, AXTBUE AR AN RAR A B AR D 1T AR A I A K %
KRENT 232.74% , XFPEBLNZ S 2010 4F L2647 A & RO AR AL OB Y @A C, (AR A
FHHCHREERG . i H, A T s sh 8 R/ANKE, 20062010 424 5.39% , KT 2010—
2015 4FH 6. 33% , Ui S 2 J5 - B Bl AR (b 2 L 22 i oA RIS

WAL REANMER H . B 47 2 el 2D 32 B2 DR R 2 A 1 1 b b 0 2 1 P b 3K V9 A - i 7 e 2
Y, R b T R A A R S AR SR AR R AR e X B R K, U R b o T2 b R 1
SEALT G AR M A3 S B e bR | kb S A R sk A P AR A O O i
2.1.2 TiEEX AR

IOTAERESE, ASCH BT R, RIL ., KT Il mme SRR X T MTEIX G I
HFUODIRIX , Gl R R R, 454 2006, 2010 5 2015 A=W R E A B, BES TS T
2006—2015 4F- 6 F +- s 2R R AR R (LI 6) , TR AE M B0 R 6 b - i 7 Bl 2 Ay A
KA PRI -
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[ 1] Legend 0

AAEHR 43 Unchanged area
W/ #43 Decreas area
H4 I 53 Increse area

a) H# Ul Grassland

12.5 25.0 km

[ Legend 0
AE#B 43 Unchanged area
U /0B 43 Decreas area
3R 43 Increse area

c) # ¥ b Construction land

12.5 25.0 km

[ ] Legend 0
A5 Unchanged area
W /P53 Decreas area
HEINFH 53 Increse area

e) K3 Water area

12.5 25.0 km

49 Legend
A4 # 43 Unchanged area
U /03 43 Decreas area
HNH 53 Increse area

b) #EH Farmland

[ ] Legend
ARAE# 3 Unchanged area
Wb 43 Decreas area
3B 43 Increse area

d) i Woodland

[l 1] Legend
AAE# 53 Unchanged area

% /0 1 43 Decreas area

H4 s 43 Increse area

f) ) #b Unused land

6 2006—2015 F LtETEFEFTHBW LXBNT K
Fig.6 Changes of main land use in Shanghai from 2006 to 2015
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AR AT, THAHT X | S I LR rp O 3n X ) B AR R R, At AT B X 4 A
AR F BT X B 22 D X —af7, 753 DX P G0 A 7 e 7 A s D ) 42

B AR, Fridk = b T B O O T AR X I X, AR
DX 20 2 B R D B S A, 10 B VT X AR M e I R R A BT

MAMHBAZA KT, 2006 AFMRHE FEEAR th /Al TSI 8 | 28 108 DRI AR B X (i Zx ity 5 2015 4F,
SEIA B A AR TR 2006 AFEBEH T B s MRHBESR X | 8 4R 8 DXR A7 DX S B /D R 8 s g A Ak
M A3 A T TR PR G T I XRIAA YT X

VI AT, IR ARIX . RIATIX T L DKORT g XA A b R T R AN
SER LA PSR A TR, AR i B i 1 FH b A 38 o Ao 1Bk s A A T B A i Mt 3R
AW R

BRI A T T SRR R BB /D A R T g DA 2 b, At A T L
DX ) A AR S G R A, mTREJE R — 25 1 = el i &
2.2 AN

T bR PSSR RS A AR B | A RA ST I A PRI R A, FEET X
AR S IR S I VE AT, 4R FE R SR S AT T i N LA A TR By
Pt b, KA TASEEEAA R DBUUA G A S8, TR, a5 RER2EA . M 2006
SRR 2015 AR R E BRI AR SR E , BRI b AR i S W Y - MR BT DU BRSO LA e
R, diA (EEgIHAELE) B, X AR S IR S R iR T E BT

Syt AR, ABFSERI SPSS 22. 0 4 # 2006—2015 AF I ACHEAE JyREAS T I 5% i B b )
FZSAL AL S 2 B P R BT 15 N84, 1 eXBE A 15 b S a3t P T A SE AT, 4558 I
#7, HPERRIETKT-, HEER TN 58—k (8 )y WO 5 5 #5558
TR AER R B ARG G R, W i A o it — PR 5%

®7 HHHERS 15 MILEFEFEESNE

Tab.7 Correlation analysis between farmland area and other indexes

I s AT FREE e Wa AT R A
Correlation Correlation
No. Index . No. Index -
coefficient coefficient
s s AN
1 B Farmland area Looo | o JTHRAFUMEEL expectancy of -0.498
registered population
2 AEYSCHFRAE 71 X Number of household removed 0.457 10 F'$£ A 1T Household registration population -0.664
3 A E A 2R 1 K 2 Natural population growth 0.418 11 Aege A 0L ) Proporli.on of non-agricultural ~0.350
rate population
4 RAEFE Agicultural GDP -0.312 12 JFRRTTEF Area of buildings completed -0.805
H_p s 1 Probort .
5 LI 3R Green coverage rate -0.548 13 CiiE {EkWJP“’P"”'O" of primary 0.841
industry output
6 ﬂ&ﬁi%f“}ﬁffmm in science and ~0.278 | 14 HBIXZES R Regional GDP ~0.715
echnology
JE EETH 987K Consumption level of residents  —0. 763 15 b5 B Y Regional fiscal revenue -0.854
8 Eﬁ\lvlé\FTE Construction GDP —-0.660 16 ﬂﬁﬁmﬁﬁq&}\ Regional fiscal expenditure -0.863

M 8 1, AR AHC REEREA P NMRIEME I S E 1 K, B 11.413 £ 2.492, 52ZXFRi 5 —
55 TR TTER R BN 71.329% F115.577% , A —MNFAEMERE KT 1, B 1,003, STEkR N
6.268% ., — /M 1 KIRFIEE TS  F 0 BT DTERIA R T 93, 173% , BOR FHET =4~ F 43 7] 42
S PN G R G S
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RS HHEARIKE N EFHER S FHEEMRERKE

Tab. 8 Principal component eigenvalue and contribution rate of farmland area driving factor

ﬂﬁﬁ‘%’#?ﬂ:ﬁ Starting eigenvalue Eﬁﬁ‘%’#ﬂjﬁ Starting eigenvalue
F R . T e % . N
Prncipal  4H(E(H sk R g sk AT
) Contribution oo ) Contribution o
component Eigenvalue contribution component Eigenvalue contribution
rate/ % rate/ %0 rate/ % rate/ %0
1 11.413 71.329 71.329 9 2.766 x107'*  1.729 x10°" 100
2 2.492 15.577 86. 905 10 2.578 x107'  1.611x107" 100
3 1.003 6.268 93.173 11 1.781 107" 1.113x107" 100
4 0.518 3.241 96.414 12 -1.048x1077 -6.550x10"" 100
5 0.340 2.123 98.537 13 -2.534x107'° -1.584x107" 100
6 0.130 0.814 99.351 14 -3.033x107"% —-1.895x107" 100
7 0.104 0.649 100 15 -3.783x107"% -2.364x10°" 100
8 5.07x107"°  3.169 x10°" 100

M9 J, 2ifm R 2KF . PR FRE SR S 5 — B R IEA S Rk 56
ERr EES AN ARMRARFAEEMN SR, mIbR W], it 2 S Ae sk L e R AR TG
KRB SR . NIRRT, DL SO AP & A IR R A SC AR, Sk S R 3 5 | BBl 1A AR
ARy KB T AT

RO HHBWAIRSN S B FHETER

Tab.9 Driving forces loading matrix of farmland cover

F 5 Principal component

224 Variable B—EWS  BTEMS IR
First Second Third
F14E AT Household registration population 0.990 0.081 -0.104
FrEE N DT EE 54 Life expectancy of registered population 0.915 0.167 -0.119
T H SRR Natural population growth rate 0.047 0.816 0.491
i X A 7= B Regional GDP 0.685 -0.559 0.128
5 — 7=\l 7= H 48] Proportion of primary industry output -0.952 0. 144 -0.019
A4 A1 H A Proportion of non-agricultural population 0.885 0.336 -0.144
4717 J3 BT 9% 7K Consumption level of residents 0.997 -0.053 0.006
17 WU Regional financial revenue 0.969 -0.185 0.028
i1 7 WAL 37 HY Regional financial expenditure 0.975 -0.186 -0.015
Al A Agricultural GDP 0.848 0.439 -0.205
HEYSCHFIE P 2L Number of household removed -0.874 -0.345 -0.165
LU TR Green coverage rate 0.904 0.211 -0.318
AFET=H Construction GDP 0.983 0.053 -0.161
J /@R T i Area of buildings completed 0.591 -0.619 0.483
B 5 Achievements in science and technology 0.641 0.403 0.513

3 HitERE

AR HEFRGE 0t FBOT4A5 G RS K GIS 5ok, WA 1 LT 2006—2015 4F - b B 2
RIS IR ARG, 08T T 6 Fh Mo BB IS AU AR T A8 | 25 (BRI BE 4R, [RI s T SPSS 22. 0 4K
RS T LT R AAE sh () £ 20Kl o, R & m RIESOKE . PEEAD, @Sl S = EmA
AR R, WP LS IR, A SCH B T LI BUR X+ s B AR (R A 8% IR T Rb 2k
A, A HOCHEE T RO HSCR
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T SR AR 7 B RIS M) BEAT i B AR A O s B2 e i — M BT, BT 2
MR BIBRE], MAFEAR, RIS WL I T T RIS ST 5T 1) 16 B G B A B 4
S MAROPETBL, RE IR E T, 2) AT IRShLE M D 9K SAL S B 5 5 2% 1k,
B T ISR TN DA - A2 i A SRS B T R PR
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