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Abstract

Remote sensing technology provides long-term, large-scale spatiotemporal data support for land
change research, effectively facilitating the monitoring of land cover patterns and dynamic change
analysis. This study focuses on Hongta District, utilizing Landsat 5 TM and Landsat 8 OLI remote
sensing images combined with Support Vector Machine (SVM) classification and interactive human
interpretation methods to obtain land use classification results for different years from 2005 to
2021. A systematic analysis of land use structural changes, dynamic degrees, and transfer charac-
teristics during this period shows that construction land area increased significantly by approxi-
mately 100.9 km?, cultivated land /grassland area increased by about 47.37 kmz, and bare land area
decreased markedly by around 108.75 kmz. The overall land use dynamic degree in the region rose
by 1.32%, reflecting the activity and dynamic adjustment capability of land use. The study reveals
the evolution patterns and trends of land use in the region, providing a theoretical basis for the
scientific management and rational planning of land resources in Hongta District. Especially under
the backdrop of rapid urbanization, these findings offer important references for promoting sus-
tainable land resource utilization, coordinating economic development with ecological protection,
and advancing regional green development strategies.
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Figure 1. Location map of the study area
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Table 1. Detailed parameters for training sample selection

= 1. NG RERFASH

W LR B Hip Y FEARA 4L T B Hp Y FEARA %
KFR 71 KFR 72
s dathiil 75 R HY 86

2005 4 R 75 2016 4F R 31
it 80 Wit 92
Fl b/ b 82 Fl b/ 80
KA 75 KA 64
AR 90 I 97

2010 4 M 84 2021 4E B 30
PRt 91 PRt 90
it/ 90 b/ 84
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Figure 2. Land use classification map of Hongta District
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Table 2. Land use classification accuracy assessment table

2. DHFIRSEBEITNR

W LR B HP i) il TR FE (%) F RS (%) SRR FE (%) Kappa 3
KFR 86.46 100
AR 89.74 95.14
2005 4 TR 94.43 84.81 97.281 0.9556
Wit 99.73 98.88
HF A/ 100 98.88
KEFR 83.66 99.97
s dathiil 81.07 92.56
2010 4 MR 94.46 72.99 93.9247 0.9063
PRt 99.43 97.6
HEH/ 99.34 96.12
KFR 90.94 99.84
s dathiil 99.36 98.71
2016 4 A 90.09 97.32 99.5576 0.9857
it 99.98 99.76
It Hh/ 2 99.46 96.8
KFR 89.49 99.66
AR 98.53 96.92
2021 4 i 96 96.86 98.626 0.9738
Mt 99.95 99.64
HiHh/ 95.01 92.5

T 5250 °K F Landsat STM 1 Landsat 8 OLI £#% 30 m 25 (A #FR i B, HE E masnsy
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PERIE RGBSR R, Kk, RAEE R a6 B G & LIEBUSIERE A, 45 Congalton [23]IA A,
FEXS A 70 SR RAE VPN I BEAT, BRI DB 30 MREA KT, HFEAS i it 2 2 BUREHL A1,
ORI IEREA 5 70 KA Z AT E S, R CRAESAEREA S0 B B W PEANAE R %, BEXT 70 2R 45 RadkAT
AR AT AT FEVEVEAY . RS FE T An R 2 B, G AR FE 345 93% LA |, Kappa REHRT 0.9, AIHA
NGB KA RS HIAR — BRSNS, BRI SRI BOR, T LUK %45 SRour sk
R RAAT T B T

3. BROW
3.1. XA ETRE R G

A AT BE X AR A 2R A, TEE T LS XN R AN A R SR AR B, gk 3
Bz, MCHEE P AT DI i DAA . 2005 4R 2021 4E, DX MIbE R Gk, 08 64%LLE, 4b
2005 4 7 EU S R B/, 5 EER 14% LAk, AR AR U B & P A s o v, Al
2010 4E 7 11.99%- 2016 £E (5 17.30%1 2021 4E 17 20.31%. Xt AS [ 31 = 30 2870 |5 LdkA7 207, BT %0,
M 2005 FEF 2021 45, Z155 DXOMRHE A AT 1 F 2 ) o B4 ) BT T —4.28%.—11.41%F11 10.59%,
M~ BEH/ R KRB L 5 a5 T T 4.97% 0.13%.

Table 3. Proportion of land cover categories

3. MH St

i Bt Z5 Lk i B &Sl e)=d

KFR 0.63% KFR 0.81%

A 9.72% I 17.30%

2005 4 FRHb 11.51% 2016 4 R 0.43%
Mt 64.03% Pt 70.34%

HiHh/ 14.12% Hi b/ 11.12%

KFR 1.00% KFR 0.76%

A 11.99% AR 20.31%

2010 4F it 10.99% 2021 4 M 0.10%
Mt 67.36% 77 59.75%

HiHh/ 8.66% HiHh/ 19.09%

3.2. TFI R RBITIERE 54

R R AR S, R ARE— e WA AN, AT X3P — i A AE (5 T AR B R AR AR A
MRS, 2R AT LA — @ R b R Wt A FE XA [R] = SR R 7E i AR A i BT (48 4k, @i X AL X
SR P R FH S R AR AR B AT AR T AT, AT DO A X3 SR Y DL AR A — AN B
IR [24] .

HEIAA:
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AU FoR W58 XA ) bR F SR YA — e J 3 N R AR A

T AR E R 4 BRI, L8 5 F— I T 2010~2016 4 FEHE R #18 6 42) %I 0F 5T B
ARGV T 2005~2021 HLLHE X LR R R BN AR AARFAE . 25 53R BH, T 70 300 P A 8 e 52 35 1 o
100.9 km?, #FHb/EHUIEIN 47.37 km?, KRG 1.21 km?, TARHLES MRS 519820 108.75 km? F1 40.74
km?. IR S B LD BS X AR T A PRI HEE T 5 T, RIE N Xk e oK, KERH S Mgl 4 T
AR g, BEMEESEBERT . FR, ENLURBGAINERHLX, B/ E Y k24
TAFRBSAESEPONET K. BAET S, SR RN T RERE, (2 7 XKSaFHK,
HAE Tl A 5 A 25 SO R U [ SR B T 025 P

Table 4. Magnitude of land type change (Unit: km?; + increase, — decrease)

F 4. THRBITIRE (AL km? EHRRIEM,. ABFRRED)

2005 4 T AN T R 2021 4E T

KF 6.01 121 KF 7.22
AR 92.57 100.9 AR 193.47

FRHb 109.66 -108.75 FRHb 0.91
Mt 610.05 —40.74 Pt 569.31
HiHh/ 1345 47.37 Hi b/ 181.87

3.3. LFIRXB R B O

b ) R B — 0 LS A A W i, Re g E BRI U IX N AN [R] b R 2 A
TERGE I 3 PN I G0 S0 R 5 BRIAC B 34 [25]. @It /BT 4035 X 2005~2021 SEEERERERE (R 5), nlRIL
P/ 1 T R P 184 0 3 SR YR TR (55,27 km?). ARHE(60.90 km?) AN H(12.17 km?)iE4L, 2k
FH M4 5k ) 3= 2 R b/ b (74.38 km?). #RHB(27.83 km?) M AKHEI(19.34 km?)FE4k oK. S5 R L, 2
T FH b 55 B/ B b 2 (RIAEAE 3 A LR AL s, HR R A A 2 ETES 3, ART XA
GrR R SRR R MR, (R 203 X 2R 0 T RREE R AT AN B G AR I AT AL

Table 5. Direction of land use type change from 2005 to 2021 (Unit: km?)
2 5.2005 F~2021 FHMERIT S E(ELL: km?)

L | MR Lz | T L | MR
KFER-IKR 42 B - KR 0.73 R - KR 0.24
KFR - @ 0.89 AR - s 71.04 RRHD - F A b 27.83
KA - #ih 0 W - A 0.1 R - R 0.43
KA - bRt 0.6 W - AR 8.53 R - AR 25.89
IKZ - BhHh/ B Hy 0.33 B A HD - Bt/ B 12.17 PRHD - Bt/ Bt 5527
b - K F& 1.78 B/ B - KR 0.26 HEHh/ B - 5 0.12
PRHE - 5 F 19.34 HEHL/ RLHE - 74.38 FEH/ B - bRt 6.53
MRHE - Fitth 0.27 HEHD/FEHD - Hhbth /B b 53.22
AR - AR 527.76 FRHE - B tth/ Fo 60.9

3.4. THFIRBTSIH

FE—E R b A R AR A AT LR ) s oM T R Sh A BE R BEAT Rk . L 3UR R 3035 2 [26]52 48 7T A
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Figure 3. Change overlay map from 2005 to 2021
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Table 6. Summary of land area conversion during the study period

Fo. MRAMAMERENLE

55— 111(2005~2010 4F) 5 AWI2010~2016 4F) 5 =JA(2016~2021 4F)
AT AR 755.46 km? AT AR 800.11 km? ARAFTAR 684.1 km?
AR HAR 197.31 km? AR THAR 152.67 km? AR AL HAR 268.68 km?

RHE R 4 AR, 2005~2021 FAIEX KR R, Bt/ FRb . ARHURTE A 5 — 3
HIASET AN 1.26% 6.81%. 2.21% —4.24%. —6.20%. +rh 2% R AR LR ek, 454 3
AT UL, B/ S B M AR R . IRPEE 6 AARQB), EAMBIILEE SRR 2.61%:
1.59%- 3.93%, EAE LTS, BINT 1.32%. S8R, DBXELST A B ARG hINE X
B, LHR R BN EE.

4. 557
4.1. &ip

ARFFREET 2005~2021 £ =31 30 m 23 [0] 53 1) Landsat 5 TM 5 Landsat 8 OLI A%, KA
R ENSVMIR B K5 N TS G MT7E, FEFAHEEL 7 Z0851X 2005, 2010, 2016 K& 2021 4+
MR R AP I R SRR SRR PG ARIREE . AR AR AN A FE UL R G, A TR
IR T AESIX R B I 2 AR AR . S5 R IR, 2005~2021 4FE 18], 21 DXObRHb AR I T AR 3 e, )
AR FE 4.28%5 11.41%; 122 v SR /2t AR B B8 4C, 20 038N 11.59% 5 4.97%, W] HUH]
FH 2B [) () 4 00— 2 AR T & 35 . =M B SR 6 B0 A8 FE R I Y Be e 3, (Ha k2 b
FHEaH, R X3 R P P R e A T R R e

AW TEAAR R T 203 X LR F RS S5 (078 A8 A S A PE SRS AL, B0 SR 2 iR i 1 L BRI
FEPCH I T A AN A R B 5, SIIE Us e 28OR 5 AR S ISR AR AP R B R S4B R
AR EE R, (R @AY B SAES AT AN, XA RS R R B Rt
filto AFFEE5 A S B 1T R FHBOR L Ak RGBS HE B AR A SO i e it 1 R AR
BT B X A5 R ES SR IR, 430X 350 S8 B U5 1) m RR SR AR Koz R
&,

4.2. g

AW 7T IE K SR A B NS VM) 73 22 5 N TARFEALE A 107, FIH 2005~2021 4E793 30 m
RS HERIBIEGAR, RGN T AEEX 1R 2 AR S R (A 3 A e . e 4 IR R,
IEXAEIS 2 16 FE0R], TR P RS o AR S VR, R A v R b RO b/ 2t TR AR P 389 0, e e HE 3
T ACRERR A & i 75 SR A W EE 3R B, [ s AR R A b T R A sk B3RS 1 AR S R BRBRUE TR0 K

XA AR T X SR 5rat S Bl R g, B8 R R A T e T 5 . b
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My sk AR HE T TR KA REE, (AR SR, AT BUE ST B R AL AT H 3 IR 1A
ARSI o AR BRI T AR PR 98D, R MR AL, AT RESI R AR IRSS DI RER T I, oK AR
EMZREEORY AR, BET RS XA S 2 e e RAE TR R

BeAt, BT A SR BT &S, UL X R S5 A AL T AN R A AL I B B
R PR R A 58 o Xl A5 A R Y X33 P 8 2R R U B 1) SR A A S X PR 3 i e Bk e )
73, AR FETR A BT 75 O R F AR SR R Az AR S KU

SR, BEPRT 30 m 73 4 BB SR AR 10 2 (A AS 2 DA R R =2 Ak 2 20 T A0 55 22 TR R BRI L TR 73
B, A HTHE TR BE 78 73 o SN - 3R P AR AL IR B AR R . RORWE T, S RE 5 S v 0 M R R IR
B, e Et TR RIEIR . BURARSD . AR SR 2 AE A, KA B RS HER ) oM A2 4t
HI NSRS AN E &S, R TT A FH A A T A Atk AR FH A7 A

LT, A FEAMOY PRLLES X A AL I SRR AE SR i T RS2, oy DXt A £
WRRIRE BIR L C HE S, GG SRR, Hiast kRS ESRY, KRR X i
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