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Abstract

This article applies three remote sensing images of Suihua City from 1990, 2005, and 2020, and
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analyzes the changes of land use types in Suihua City in recent 30 years. The results show that:
from 1990 to 2020, the main land use types in Suihua City are: cultivated land, woodland, grass-
land, town and water body. Due to the influence of some natural and human factors, a series of
changes have taken place in the types of land use in the past 30 years. The area of cultivated
land has decreased significantly, but the woodland area and water area have not changed sig-
nificantly, and the spatial distribution has not changed significantly; the area of urban has an
obvious increasing trend, and the increasing speed is very fast; the area of grassland has a small
increase. From the perspective of mutual transfer of land use types, the land use types of Suihua
City have also undergone some transformation in the past 30 years: the area of cultivated land
has decreased significantly, the area of cities and towns has expanded significantly, and the ur-
ban area has expanded rapidly, and the area of other land use types has also changed, but the
change range is not large. This study is mainly to better understand the current situation of land
use in Suihua City, so as to make land use more reasonable, save and integrate land resources,
scientifically formulate land use layout, realize the comprehensive optimization of economy, so-
ciety and ecology, and then promote the healthy development of economy and society in Suihua
City.
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1. 518

B A Bt e 5 A= P Rl T 7 AT e ERARA AN SC IR R TR ORI PR S AR AE 1995 AR 14+
R AR SR DUE, ORI AR AR — B Dy e BRSO B OGS I B [1], 5l 7R A SRR
BAH MR B NG MY FER, A FERA AL S N SRR SRR B RS R G4
N ERE S, RAFHSEFESS BRMEERNAN, N5 ERIT G 24 S MR A )
HRUR[2] [3] [4] [5]o b ARAII T A R A Fi 15 B U E 5 1 98 S0 DX 3 = 3t ) P ) 22 ) G ¥ 7 2 1 TR ) 5%
Mi[6] [7] [8] [9], KEFHE LGt ttax IR A JE, AATXS H 8 AR A 5 T oK, 200 i R AR A4
T, BEZ AT — R B BT PA 3R SRR A sh A AT 7 8 O — ARSI o T
FEM A T SRR Zh A AR TURT A% 58 10 M R AL AR o R 5 T R KRR I s, Hosg et
A, BT ARG BRI A — L3 ) 7 R I EAT AR SCHIE 7T 0 L AR AT R AR Dy — 2k R Ay 1) - o 2R Y
AT T 3%, I A RAE R FH AN A5 21 1 3 (4 4 1D

oeAl i R PR A AR AR P B, T R e R BRI, S BRI AT TR T ATk
K 28 O B o BRI 253 0 B A T 3t R P AR S F TE 5 DR XU S [10] X B2 A0 7 1 A 2 i 3 2
PEOTOETE: [0 AT LR LR PP T TE s AR SR [ 120 Al 7 - AR 2R HI VP A S SR 3D
PIF i, ULk B 0 - e AAKEh /7, (ER G2l R I SRR A SO W e o AR SR
ZACTIVENBETIX, 43 AIHREL 1990 4, 2005 41 2020 4RI = HARE RUARE0HE, R0 ia B 4 25 b i)
R RANSRVE 25 6 e A8 L B A5 5 0ok Bt AT 22 A TiT I 30 4 B R FH 2R Y ) 28 A FE 20 M e AR SR AE N
b 2 BE R ) A BEF A AR R DA R ARSI RG22 .
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Figure 1. Overview of Suihua City
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AHIEFE R BB RS 1990 4EA1 2005 4FH Landsat 4-5TM BB EE M 2020 4F Landsat
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(1) BAR=E

FE AR AR R A A R e, AR 0 R I 2B T AR Sh e B — AN L A1E . @Ak
BENA N0 L bR, T ARG T AR AR BEIR e, BT ARZE RIRE R, ST R A EE
ol A =, BEHLEAR R, ST R SR SR, Ak T I R X R A T R R I R
H T 2 T B AU & T FER A KA, RIS K I FEA T B R E R DUIRE, BT A= R KI5
e, BRICLASL, KA HIBHIGR IS RS FT AN REAR 206 AU AR EE, T HEAT B8 e th 23 7= A K I 25 S5 4,
SR KRNI A AR A AT A — et K B 2 e A AR A

(2) NAFEE

BCETFICA G, BEAE U, oAb AT b usn i, X2 22477 1990 43 2005 4 - HiF| F 5 7Y
RAPGEANI) TR 22— G5 R B R A IR AT BB IR ARGy K, 38 AT L B R )
A TEAff A58 PRI 7 S 550 b 5 05 R A A BOR] B BE YR 1 B . TP S PR M mnd R g, ARSI
BRI, B IR A S IR EE MR, T KB AR O DX IR kT R AT 1 A AL I
W, HH R ARG, BT DAX R SR T 7E 2005 4EF 2020 4F - R Eh A BN BB R . £
GE R K 2 (R R T A ERE IR, BT LA kA2 A T I 30 4F (a3 AR B R M 2 B R 2 —

4, RS 45
4.1. ik 30 £k i F| B KB =8 97

1990 4F, 2005 4 LA Jz 2020 4Ff 2240 T L R FH 2R 28 2= (R 0 AT (L1 2), mT AR @b T i) = 22+
R BC bR BFH . BHb ., KA DL, o S i ARG X R A R, RN
W 1L B AR T SRV ARG, B 1 T, ARHLTE 1990 4F 7 S AL IX AR 1 L E R 13.8%,
E 2020 4 (HHFFE X AT A L E S 14.8%, I 30 AR T AL A I R ARk, Hor A3 i X Al L A
b BEHL A R0 BRI L X S, A A K HAR R, 1990 b 5 W T IX S i AR by 78.9%, 2020
SERHE 5T X S AR 66.4%, 3R BT 30 AR A T RO AR — MR B A4/ B 3 BT
WX PER I, HLIHAAEUN, 1990 AEFLHL 5 224 i a AR K 3.3%, 2020 AEFLH 5 224k i S AR i)
7.4%, M 1990 | 2020 4, LA THEMP TG R RN, AR T KRERERY TR #FaXFK
WA ELE B, B HHRR KA, 1990 I /K4 5B 7L X S AL 0.9%, 2020 SR KA 5
W50 XS TEAR A 0.91%,  HI kxS E T LA, 3F =4 [ A0 TH KR T AT 3 R AR R K ks Rk
PRIEAL, B FTIX AP 2 A BOCIR A, IRAEAE 1990 4 (H AT X B TH A 3.2%, 1E 2020 4 (5 HFAR
XA TA) 10.5%. AT LLE HX =140, 20T BRI AR A — /MK K, H b mT DA 2%
AT BRI T A 1 R e
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Table 1. Overview of Suihua City table 1 land area and proportion of Suihua City from 1990 to 2020
= 1. kT 1990 £~2020 b EFR LUK B S EE %R

1990 4F 2020 4F
R TR (km?) LE 451 (%) A (km?) Lk 151 (%)
o 4690.51 13.8 5052.17 14.8
Hih 26911.43 78.9 22640.77 66.4
KAK 300.11 0.9 312.34 0.91
I 1093.68 3.2 3571.23 10.5
Bl 1113.82 33 2533.04 7.4
N
1990 4£ (a) 2005 4= (b) 2020 4 (c)

K 51 | PINTS
AR . 0 90,000 180,000 360,000 -k

P o o

Figure 2. Analysis of land use in Suihua City in 1990 (a), 2005 (b), and 2020 (c)
E 2. #21kTh 1990 £E(a). 2005 £E(b). 2020 (c)&E b FI A 1HR ST E

4.2. i 30 SR T L0 FI A KBV AL 54

-t AR A R R T AT DL TR A A R A A AR A A, 2SR R A LR AL AT B AL
Gy OAELR), FEANIRIET BT, SR A R FH 2R 852 21 SRR A R R el 2 A A RIFR R e, N T
SR H A JE 7 HE R P 288 2R P o A 0 A A T AR P % B R R 1) 7 9

FIF ENVI XHHFFTIX 1990 4E 1 2020 4 B LA AT R RS HEFE, P LATS I 1990~2020 H[H] % 1= h
PR HAH A TR (L2 2), w7 DA HHBA R4k

(1) MRHLBEAL, & 2 TTRAE H, M 1990 4 & 2020 4E4E4 590.52 km? (MK b #4425 g Hodth -+ 1)
R, FERELASN S, FAR T AT 393.47 km?, Mk B AR H AR Y 66.6%, £ THIAH Ay 952.18 km?
(%) oty EH At M R SR A g bk kb, B 2 nAnAR L FI R AE 1990 431 2020 4 [AIAEAEAH BLAR L)
K F, HTULAFRKPFE N, 1990 43| 2020 E MM AN T 361.66 km?.

(2) LAk, 1990 4E~2020 4F—3k >y 5289.15 km? [ B AL 38 Jy Hoft b2, |17 2 W] DU
T RR 2 LA Sy T IRARL IO T AR, FEASTH AR A 2817.20 km?, (5 M S A2 THIFH K 53.3%, B 30 4E[A] 224K,
T HEH RS R B 1) — 567 T I T AR, f b ] W2 A T ZE T 30 4 R)AA 4% 77 ik ik 3 i A it
FE T G350 T A b T AR P K RE P o /R H At b R P R A S Bkt (T AP 1018.49 km?, {H M 1990
FEF] 2020 AEHE U EIARAS IS A — N BORIE FERIBEAS, B 1990 41 o LL S B 72 X 78.9% k2> 3] 2020 4
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L BB FE X 1) 66.4%.

(3) KIRMIEEAL, M 1990 4EF] 2020 4, HH/K A b Ry Hofih - 3R FH 28R B IR 283.47 km?, X
30 4E (A 224k 17 K AR AR O VA W R A8 4k, 1990 4E/K A TR (5 BT 4T X (9 0.9%, 2020 4E /KA i
SBFFLIX ) 0.91%, HHUL AT DA H/KAR B AR I AR R AR B AR Ak, ABATI A 020 /K AR S A0 Sy A 2 7Y
(LR 2SR, Gk, R — 80 AR AR M, ATRURIL, KA S #E/EIX 30 F iR &4 T
B, FX KRR RS AR TR R A K.

(4) WEEAL, M 1990 4EF 2020 4F, 30 4E[H], AEFALAIAB IR LA 696.63 km?,
oAt i T A AR A TR 3174.18 km?, 4 2 W] DL Y SAE I TRIRA A — AN BCRIR BE s m, 3L
FH R 43 S PO TR R F B A T o, B TR AR AT /N o B Ak i, BT DART DA H, A\ 1990 4
FI| 2020 4FLZA T B ORI AE A AR AL R R

(5) b, M 1990 4EF 2020 4F, —3LA7 19.32 km? [ LA Y oA S, ks v LS
SR 3t 3 A T S PO 2 A Dy At R 2SR, el A - R P S TR AR S B ) TR A 1438.54 km?,
B R B AR T R . AR T LUK IR T I 30 A (A FEHL A TG N T2, X BT H AR R R 2%
T 2 A5 g e ) TR 3 8 S Bt 2 A% kg Ay - b R FH 2 B f T A

Table 2. Transfer matrix of land use types in Suihua City from 1990 to 2020 (Unit: km?)
2. %L 1990~2020 L ithFil A K BILERBAERE R (AL km?)

T MY Wt Fiib KR B it it
Wit 4099.99 917.29 0.02 34.87 0.00 5052.17
Hiis 393.47 21622.28 66.56 558.43 0.03 22640.77
KA 0.00 223.83 76.64 9.77 2.10 312.34
%N 193.43 2817.20 146.36 397.05 17.19 3571.23
i 3.62 1330.83 10.53 93.56 1094.50 2533.04
At 4690.51 26911.43 300.11 1093.68 1113.82 34109.55

4.3. i 30 SEE T LM FI A ETSTAL SR

PR - 3t R R R R AR e 45 & b i s — R I S S A S, S5 R AT e kT 1990 4
~2020 E i — MR FHBh A5 B (W4 3), 7E 1990 4E~2005 4E{11A], o — = HuF) F 50 A5 B K i 3dE, ik
F 14.6%, BITERT 15 4EA], SRETHIASLIE AL e, e WU f )8 B fa e . fF 2005 5
2020 £E WA, IREE M B — LRI BN 0.2%, W LUE HHAE G 15 4R 1], 3 A 240 Ao 5 3ol 11 BRI
B J5 15 4R, 3Bz T fae L Uoe B, BHh i s — -+ HhoR F 3 &S BEAE 1990 4E~2005 4EH4 8.3%,
7 2005 £ & 2020 EHHL ) — L HU R sh#& FE 4 0.08%, RIS — A%,  FHh ) A8 4b o Bt 105 1 PRI
T, BT RE, FEREREA KR, KRR R P Eh A EEAE 1990 4E & 2005 4EE N 3.1%, {H
fE 2005 4F- % 2020 ARG — /N T8 B BRAR: Bttt [P 2 i A 3 AR T S 3 E—
ANE e bR, AR B — R S A BEAE 1990 554 2005 AR LL 2005 4F %8 2020 2K, Al LA T fiR
| 2005 £ 2020 MR ASAL I E B EL 1990 4E & 2005 fEAG . (HAR BAASRE, ELALTTIE 30 £E1A],
W AR E R R, SRR AR, HUCRREH, X =R R — R Bh A& N
4.3%, FARE MR, RAEKMBIERT 15 R E BRI, (Hi% 30 ARE (R AR KB KA R E .
KR 2R ERAERT 15 4 —MPOERIAR L, TAEE 15 AL ENE T FEa TRk, Bz, T
30 AR [A) A T & L ) P R BB = AR T 0%, Bt T A€
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Table 3. Dynamic degree of single land use types in Suihua City from 1990 to 2020
= 3. ZZ4LTh 1990~2020 B—tthFI AL BZEE R

B H I 3 25 25 4 (%)

RSeS| 1990 4E~2005 4E 2005 ££~2020 4F 1990 4~2020 4E
R 0.07 0.4 0.3
boimii) -1 -0.04 -0.5
KA 3.1 -1 0.1
W 14.6 0.2 7.6
B 8.3 0.08 43
5. 4ip

(1) 1990 3 2020 4, ZZALTH I TR B 2870 = EA AR . BEHh . FEHh. SRAEAUKMA . BRI
HRIAREOR, 2T R THAR 60% LA b, Hp A, @Al i A AL ER I X o3 A A AR, T 1 e X0
A HM, Bz A, KRR 224k T R 15 A FEEE T B

(2) 1990 42 2020 4F, 30 (A1l i H T AL B 298, AN 1990 41 o Lt 78 XS AR 78.9%k
/1| 2020 A &7 LWL X A AR 66.4%, 32 B2 AR S IRAEURN R DA K — 040 A bR, EL A ATbR kDL
SR IR #S R TEIX 30 4 (A1 AT AH FL 3G AR MR T AU TR 0, (HIRASBA R, A\ 1990 411 (4 bb 13.8%3
BN 2020 4F (5L 14.8%, HAKHL BT IR F 2 T HFORIIRET; IRET AR A B S A03E i, A 1990 4
[ 15 Lt 3.29%) 2020 4E A &7 ELBT 70 X R AR 1 10.5%, 2B i F AL bk, 6Bz 4k i 4 1990 4E 5|
2020 Ef) 30 48], AEFIEEIR TR E; S IR A ER N, FEZ PR, B 1990
S o U FE XU TITAR ) 3.3%35 N # 2020 -1 7.4%; 224k TH 7K AR B R AR AE 1990 4F %2 2020 4 H 1H] %%
WG, BN T, SRR A K AR

(3) Z&ALTH 1990 4 3 2005 4 ) - b A FH ) 25 B2 B 8K T 2005 431 2020 4 1) L3R FH 3145 FE, 1990
FE 2| 2005 A R — bt R FH B 2 BE AR AR IR A I EEURN S b, 738 A 3ol B AR B, T £ B J= 1) 2005 47 %8 2020
SRS, SRR M AR AT R T PR R T AR E . A\ 1990 4EZE 2020 4F, @fbni s — EHURI B
FERCORR AR, GRS, B, #Rith, BRI KE,

(4) ZALTHTE 1990 4F 23 2020 R[], A FH 1Y A AR A0 BRI . 00 R L EE ), {H [F] )
TRYP ARSI W SE B ZL 0, BT 0 2B PSR R (38 R 1T 5 B b T Bk T AR sk, b 5 5 R ik
o, XA T RPN ) A 233 OB IR o B T SUBBEE KON T R FH SE AR AR AN 7= A 1) B AR R 3R 5
M4, NN AT 6 b R R ) PR R O S 1
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