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Abstract

Using the Landsat remote sensing images from three different time periods as the main research
object, the study applies the supervised classification method of neural networks to classify the im-
ages and extract information on different land use types, with the focus on Lucheng District, Fuzhou
City. The study then analyzes the land use changes in Lucheng District during the process of urban
expansion and finds that the area of built-up land increased by 17.6% from 2006 to 2017. The trend
of urban expansion is mainly influenced by natural geographic environment, economic develop-
ment, and population growth.
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WY R A AT T AR T — AN AR AL, B AU PR R AN A, I T R ()R
AR R A T BEFERN. EAR, FEFEATSI A R FEERN, FEEPRER T L
FIFREE . - ) P AR A (R SR ST 1) DA S S AR TE I T 47 i I 00 o 1 182 P 457 T o

WF TR B, 35T R R 3R B 5 450 KR N DK UIF O 5K 7455(2014)if 1k DEA-Tobit
J3dAr AT T A A T R R ) ShAS I RE R  R #R, B H A B R AR a2 A
REEH. dhA, FABEIISEQ2013) 8045 T 38T 25 (A1 & AR AR LR R R a3, S T & GIS HiARTE
W 2 (A R A A i 1] (2]

TERE RSB T, WA TR B8 B ARTEIR T 4 5K W AR R i Bl X 2
I AHRE AR B LU AT, T DL AR I T 49k R Eh A ARk, IR T RIS gL R Ak HE . kb, L
FIFHARAC R SRS FEARLE AW R, A @ e AR TaRE. NOMKERER
Xof R AR RS2 R 3] (4]

i ERTR, Y R AR AAOGE B R AR S, SN E L S ARSI R A I T, X Sk
A RREE R AR | B R IR SCREAISE IR T o AR SRES AP 17l )1 X 2R L X 48, I 2006
AL 2013 R 2017 A2 =/NIAH 0318 B BT I B 0 28, A0 FL R SR BULE 3X — B AR A
DA A2 0T 3, T 47 5 A 50 P 1 D 5 43 T o

2. BI\ESHZE
2.1. AREXE

)X, M. WEURFFTER, £WBUE. &5 X, #AE . B L. ST &R,
TR RES%R. K2, MR 0 M. B S REs. SXIRmEE =,
Hh A R AGAR,  EH b ] T T K ) S B Sk X R . BE YR AR Lo, i, e HT A, I
BPIEIF R, LHE R, PR R M R A HERKT 500 oK. AHX R EE 200 KL ERILTETARA
3673.43 ‘P AH, HEX TR 19.52%. #k 100~500 K, FHXEE 50~300 K4 RS
11807.43 Vi A B, X BHLIR 62.75%. 4R/ T 100 2K, AR B2 30~80 K i Hi i FH A 1735.58
FHAR, HEXEHIH 9.22%. MXEE 5~30 K, FHIFRE, HER/NMLREFREEECA 1600.48
FHAR, HeXEHTH 8.51% [5].

2.2. WRBIERIE

AR YR SEBEAIE T AL P H AR NP N Tl N HBIX 2017 4F 12 A 24 H &% 2013 4 10 A 1 H ¥ 5 Landsat-
8 TEHHEA 2006 4£ 11 A 3 H X 12 A 21 HI¥) Landsat-5 T8 B (b 7 25 (8] B 2 W ol
http:/www.gscloud.cn/3RH0), &= BB/ DT EEET 2%, HEMAMSELWZE | fros(6].
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SRR KRR S A K ST T LU W . (EL P F7E Landsat-5 TURRAR A, 1)1 X [ SRBRES PSR 1%,
BN S G DA 00 AL B s T Landsat-8 /I 558 00 1 75 A PRI 1 IX 47 B0 o 2
TR . BULELE ROB R 1 .

Table 1. Description of remote sensing image data

= 1. EREGHIERA

H 19 PE 2 HEF /m nHE
2006-11-03 Landsat-5 30 2%
2006-12-21 Landsat-5 30 0.01%
2013-10-01 Landsat-8 30 0.03%
2017-12-24 Landsat-8 30 0.02%

(@)

Figure 1. Preprocessed image. (a) Image of Linchuan District in 2006; (b) Image of Linchuan District in 2013; (c) Image of
Linchuan District in 2017
Bl 1. FLBEEFR. (2) 2006 FIE)IXHE; (b) 2013 FiE)IEES; (c) 2017 FiE) X# K

2.3. ARG E

ARSI TR KBOPBRATS : B e, X EHREEAT PUACE, 15 214 R AT 7T X8 T S8 8
RJE, WHAEEE AR T R EGAR 2K, BRI RIGIE R BIGH D RIG G REAT A H B 45(7]

MULEBIRAT DR, SRR SRR ARSI LR RBE T AE . B EGAR 20 SR A TS0
Ao 2 TG AR b 2% I (1 5 AN A (A5 AT A, SR FRRAE, R RGO T A IR
BRI AR FZRA, ARG ARG 5 SLER X B S, AT SEBLRRE & 12K, H
il 3B EGEAR 7 T 73 D B oy AN M 70 SRR, AR LA 0 2 32K (8] o

B BRI GRI 285, R 70 A AR A 50 ARAE AR bt — Rk 5 — e R AR
AT AR ELIX X B GRREAS, THERHURIE I SRR AT S At i ge 5 EAMEARRHEE R, ek
—METEASINEREAREAT LU T, 4% 5 BORUUFEIX MG ek 70 215 H SR — A %
T 7 R BRI G REA RN 2RI R ae e, HOEFRI TR SC R B AR BT RAFRIBCR[9]. %A
B RITIEA BN 7R ROKIR 2RI A IEENSCRF R RN K% AL
FlJE, ARSI IR 22 I 28 73 PSRRI AT 70 RAL B, W 7 FRERAR A& 2 o
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Figure 2. Supervisory sorting process
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Figure 3. Results of supervision classification in Linchuan District from 2006 to 2017. (a) Classification results in 2006; (b)
Classification results in 2013; (c) Classification results in 2017

3.2006~2017 FlE) I XEE S LLER . (a) 2006 FHEER; (b) 2013 FHEER; (0) 2017 FHEER
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B, XEMBR R BTSR[], HE 2~4 WP 18 2006 45 2013 434
B, KA ARE G InfS i %, He R SRD; 1 2013 4E2 2017 6], IARFI S AL X
W K. 75 2006 H42 2017 43X 11 FEEF A B, 3 @S X AN 7429 22 km?, HKZEKN 17.6%.

Table 2. Land area statistics of Linchuan District in 2006
52 2. 2006 FEIE )| X E IR G it3

HhpR Ay [ (m?) B4 H(%)
WX 125,976,600 6.08
KA 84,060,000 4.06
Lk 873,194,400 42.15
e A 988,182,000 47.71
Table 3. Land area statistics of Linchuan District in 2013
= 3.2013 Fln) | XY ER G R
Hup KA [ (m?) F 4 E(%)
I X 115,920,000 7321176
KA 256,449,600 7321176
LAk 1,378,445,400 50.38508
HEHH 320,598,000 39.04717
Table 4. Land area statistics of Linchuan District in 2017
= 4.2017 Flm) | XY ER G %R
Hp Y Hf#(m?) H 4 H(%)
WX 151,651,800 7321176
KA 67,249,800 7.321176
LAk 1,043,683,200 50.38508
HE 808,828,200 39.04717

i L BT, IRATTAT LA T ARG )1 X AE 2006~2017 4[] & 1 X (R R EAR AR IS0 . BT MR &
Bl BARAS Ats oL, A5 SR B ENVI SRR ArcGIS B 4h0) 45 BARAL AT 4 BT LA . 8 250 ENVI %%

PERFIZ = AN ] (O AAG BEAT 70 M [12], AR S R InEE 5. & 4 Pos.

Table 5. Land use change table of Linchuan District from 2006 to 2013
& 5.2006~2013 Fiig) || X L F| LR

JE 1) T AR (m?) 455 k(%)
IKAK 25,908,300 3.64
IR TR X 1Lk 7,005,600 0.99
He i 1,029,600 0.14
R AR IX 602,100 0.08
IKAK
[1Ip 7 2,405,700 0.34
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HE M 448,200 0.06

T X 4,564,800 0.64

Lk KA 12,127,500 1.71
FHe Mt 3,120,300 0.44

BT X 31,146,300 4.38

HeEH#h KA 83,722,500 11.78
HIEAN 538,775,100 75.8

AL R THTAR 710,856,000 100

Figure 4. Thematic map of land classification in Linchuan District from 2006 to 2013
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4.2006~2013 £l )| X L b5 KL=

HIC 5. 15 4 WTRAE . £E 2006~2013 SE3531A], 1)1 X R ALK XKL 710 km?, o5 S d AR
35%. Hrh HE AR L AR iR, )05 BRI AT UBR A A s TR AR SR - A A /N 131
HI%C 64 18 5 WTRAAEH, £E 2013~2017 SE3031A], I )1 IX R AR AL XKL 9 500 km?, o5 S d AR
24%. Horh g1 Il AR AR N B AT AR T AR R, 200 1 A ARTIAR I 70%. ST S IX N 17 4 35

km?, (HEETHIAR 7% [14].
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Table 6. Table of land use change in Linchuan District during 2013~2017
F 6.2013~2017 £Flif)I| X Lt FI AL R

J ) D) T AR (m?) 53 (%)

KA 307,800.00 0.06

T AR X HIEAN 3,039,300.00 0.61
HE M 5,481,900.00 1.10

T X 35,595,000.00 7.10

KA Lk 17,251,200.00 3.44
HE M 73,589,400.00 14.69

T X 5,832,900.00 1.16

Lk KA 762,300.00 0.15
FHe Mt 349,487,100.00 69.75

BT X 2,451,600.00 0.49

HeEHRHh KA 252,900.00 0.05
HIEAN 6,975,000.00 1.40

AN LT AR 501,026,400.00 100
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Figure 5. Thematic map of land classification in Linchuan District from 2006 to 2013

& 5. 2006~2013 £l )| X 4y 2L 50 &

DOI: 10.12677/gst.2025.132009 73 WLFRFERAR


https://doi.org/10.12677/gst.2025.132009

s &%

3.2. SERESTART

(1) HhFRIRAN R 37T A v P b R () 2 2% A2 AR IR 26 A, 39 Tia 2 (19 R A9 s 7 Tl Ak
JEAE P B E AR B 2= SR, el M. HRSRAORRE], S 0 O 2 R P 52 E
2y, Bk, HE. HOSRAAFREM T IR S AR AR AR, e T IR T TR 0 R SR, TR AR
E L RA 2R SER15].

I N IX R Ay i, FAH AR, ARSI SE, dh3EE, ARITmHDK, HS52WA
WU ACBEC R, RBEDER. 02 B, Rt mg R uREmi, Ho0EE N T T
BUR O R, D BT R FE[16]. TR DAL EAR IR AF, SE3Rrb ORE B i, JERh i ST
%, JRHRIGHELACE R B K A R B J1. Bk, KR TE K. PR R SEE HoA
BEARH, T HES R, AT RARR, ANERHATI R R .

(2) GBI T GHF I ST IR P FEA ERAIREMT, AW S A GHRE iR e # A -1 7%
52, BEAE ST RIR SRR AR (RS, T TS A SR B2 B I 1 EIX T — 4R (M &5 R
KA B G HIHEN R WK, BHEA P B RIS, U A RS . AT AR b ) 7 SR ok
RO, ST AT AR IR BE R I, DRI, 8% 0 R IR T R 1) 2 B IR Eh F[17] . ZEIR T -t R A AR
TR, f5 B 5 AR a2 A Y DR 38 KRB M ) SRR D . IR R, R T BB AR,  DAE
FA#E T, AEFRATE R A, S8R 2 85430 LR FH 25 R IE 1a) Bi 0 20 Sy 5 162 FH

(3) ANOIESHHF: A DKEHESI T B E RN 2 —, WM A D K. EERET
MVALERE IS, KB AR A T g ARAOE A T, 2008 451 ) 1 X I S T BRORF A« 2 Tl bl (X7
I E R R, 12 A Tl DR 2.15 For AR, NS —TFK[18]. $aM TR EBIRT
T N VRGN, 38T N E R3S K SR S BOM T B A T ARG N . AL 2 . S IEIE R .
PR, 3T N DS RS N B, 3T R I T R R A A AR, IRk, XA
(1 75 SR IR T 5K 1 I3 F1[19].
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R IIEA FITHESE, [ At R B 2 K AR A R 5 e P b o
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(4) Wiy ez Z PR RIS WY R AR IR R RGO . A AR AR, IR e AR
SN T IR AR A A TS AR M R 1 AR R . A UF RN R TG, e X058 e s K (i
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