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Abstract

Research on land utilization serves as a crucial scientific foundation for properly guiding the sustain-
able development of land resources, promoting intensive and economical utilization of land re-
sources, and achieving coordinated development of human-land relationships. With the progression
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of the times, the utilization of land resources in county-level administrative regions has attracted
considerable attention. This study takes Mulan County in Heilongjiang Province as the research area,
utilizing land use data from 2010 to 2020 as the data source. Through mathematical methods such as
land use transfer matrix, dynamic degree, development intensity, and consumption intensity, combined
with GIS spatial analysis, we investigated the land use status, transfer patterns, and effective utili-
zation level of land resources in Mulan County over this decade. The findings indicate that: (1) The
proportional area of land use types in Mulan County experienced no major changes during this pe-
riod, with cultivated land consistently occupying the largest share at approximately 45%. (2) In land
use transitions, grassland exhibited the largest area of both transfer-in and transfer-out among all
land types; the most significant mutual conversion occurred between grassland and forest land; cul-
tivated land contributed the largest proportion to the newly added artificial surfaces; and wetland
and water bodies showed close inter-conversion. (3) Among all land types, artificial surfaces demon-
strated the highest single dynamic degree, while grassland recorded the highest development inten-
sity and consumption intensity. Based on these results, this study aims to promote the sustainable
development of county-level land resources and provides scientific guidance for future land use plan-
ning in Mulan County.
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1. 5|15

T B IR AR BB AR AR, ATl ARl B0 LR HA AR A B i, ERA
RA = AR T AN O] BRI B R AR I AR BRI T A 1 ] FEAROCB SR SR, ASRA R
1) 90%K B THHh, 10%k B T HAh LKA [2]. ATLLTE, b BRI AE NS4t 25 g SEab A rh 47y 2 o 2L
I, AR RN AAAFUR R FEER . #E AP 155 B BORL DL R AP A P e A A F= Bk,
NFM 2T 5 R ERIRIE[3]. R NI EEA I A PG 82—, AR L3 B 48 FAMY
S NSRS, WINZIRE S B ARSI, Rt LR Y AT RS R IE 52 BB 2 (1) 9

GIS (Geographic Information System){E Ny —Fh&H# . 4. B ARFE, @k&LuzH X
TR BT 2 e S BRI T Bl B A B R, i B T EAR RS EE, WL
Rt AL AT 56 DX I ) 25 TRV ESHR 23 BT AR TR BRI R AR R AIE[4] . 11 Chuviecos K& MERIKI S GIS 75 [H]
ST A, WA R AR RS D R iR, JEITRE 1A SRR PR, AR AT AE(5]. 2
EELE GIS RS IARFETTE, ForME A GATEERTTE B AIX, &I 1 5004 LA
FA 2 8040 JRi R m0, 00 B T SR A AL 5 AR H L TR AH DR R R [6]- BEAE GIS IR 73 BT iR
RIBEA . LA DL 2 2 M8 A LR A R A8 LA 2 E IR KR B e 1 4
R P S . W Shariff 55T 1994 18 T —ANG RO LR FE B R %, %
ARG LM . AWK L K GIS R0 THILRA K[ 7]. WNCAH MR E, F&E1IM
WF 70N 25 2 AR T — Xl 1 - M SR A AR A, 55 - b R FH ) S5 MRS D7 ThD o DR AR ] - b B 3R A 1)
AR SR LR R KT A 3 10 XU R AR, BT AR I /N RO TG H R B RS SR b X, AR
TR A T8 X R AR A O S EE MIRHAE (8], BT B LR B AT Ak 2 Rk i AT 4
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SLRVE B BRI A ) — SAT B0, R B3y A Bl [ T A o 4 LR R L AR 94%, B A1
A LN 71% (101, Bl ef B3 X A0 o I AT A 9T By — @ R ME SRk A A
WA E 2010 5 2020 4E Ll v, S5 GMBEERE RGEBA: (1) PR E LA AR
(2) 7T AE L 2R 2 A RSSO (3) #a R BHIR A IRERE s (4) Ty B IRTLA 7] 2 ] B dek 4 s B¢
PR k AR RIS KT -

2. RRFESHEXRIR
2.1. AREXER

ARZEERERITEE SIS RIET N TR, AETABMRREE, ARE 127°3'% 128°18, AL
45°54'% 46°36'. HAMRFEE N S 1) R T R R PEZE AR, 2 PRI 1~5°C, TR KIS 127
K, AHETHIBEKE 596.2 22K, A4EFH H RIS 2542 /N, 55 08 R AR K G2 Ak 8 A0 R ) FH /K % 5 i
BRE, ARZEA TIET T BN BT IRE A BLAEE 744 A B, KR 6.5 iR, K&
BN 93 M0 T K. AREEAGME 6.4 JT A, MGG 409 K. shoh, AR EEGH =1HIF

s R A 2P EE AR R R . b 2020 SEAESR, RZEEEAE NN 176,245 N, A
F2N9.2 TN, RN 52.34%, BN ANDEEN 49 Nkm?, HX A= B{EH K 826,862 /iTe, A
A SRR IS E] 39,796 TT.

2.2. BERIERATE

() ARZEEEFATEX RIEFE: 8id CSDN Mk (https:/www.csdn.net/) 3K B SE T4 44 AT BUA S+
1) 7% ) Kt 5 R 22 B AT BUX 3 S R B

(2) Globalland30 =3thF| FH %k : M https:/www.webmap.cn/ FIREUA 2% B 2010 4E5 2020 4E )+ 3o F)
FHE .

2.3. ARGZE

(1) IR R AR AT %07 B T R B AR S e, B AU AT BLsE B A B A
ot L 1Y E i R N G O S N ) 7 N [ s Ll E B U I L Z A o <

Q) LR HDEE S LS TR SIS ik © SR )28 R 7T IX — i
TS R P TRTRR AR AR T AT A 52 B S e @) 2556 R FH 30 25 B S AP 71X £ = b o) FH 25 1 PO 3 158 T
BT 2 B I W

(3) THURIHA R E ik BB E B 2010 4:~2020 455 +HUR FH 2R FHF K FE(LUD), "] LA
ST FEIA P A 22 B LI 1] o A b SR ) S R T R R T

(4) IR REIRE AT IR 22 B 2010 4E~2020 48 HURI IR (R FE B (LUC), 7T LA
SIATRIE C A N A 22 B L 1) o i O ) S R AR R E R B

3. BRE S
3.1. A=B 15| Ak

FESRHELET 2020 FEA 2= B iR Bchis B EE T Z0(ILEE 1): 2020 4FEARZE B A AN 3522.983 km?,
R PIH F, HE1557.323 km?, (U TR 44.21%; AkHb 1324.657 km?, (5 S HIAR ) 37.6%:
il 420.034 km?, (5 RTEFAE) 11.92%; B 112.006 km?, 5 S EHFK) 3.18%; 7KK 54.744km?, 5 ETH
TR 1.55%; N 54.219 km?, 5ETERIA 1.54%.
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Table 1. Land use status in Mulan County in 2020
& 1.2020 FARZE T FI A IR

- b FH Y T (km?) B i bL
Hii 1557.323 44.21%
R 1324.657 37.60%
Fith 420.034 11.92%
IR 112.006 3.18%
KR 54.744 1.55%

Ni&HhR 54.219 1.54%
REAR 3522.983 100.00%

3.2. KZH 2010 ££5 2020 £ F BRI SHT

H 2010 5 2020 4EAE B BHIRA B0 5 A 2 BATBUIX RIE 7 B3 A2 ArcMap 1, )5 2E
fraa S S HE R BURAE, 4 e SR AR RS, B RR B R X LR (L 2), A2 BB
Mo SR AT R, IO TIAR A £ S AL A8 B AR AR R, A ARy o A A BT I, Bt I S8 s
RIX Ao AR SRR, AAAETL AT B AR B B i mg i, SR 0T, RZEEZR
MR —KPE, HIHARVE R E AL . 2010 £F~2020 A 22 BB 7 (] A NI 1 2 1 TR A 48
KA EEAK, T BB AR 22 BBl oy 38 LUK TS 3% 2 BUR IRIX AR K

Table 2. Comparison of land use types in Mulan County in 2010 and 2020
% 2.2010 ££5 2020 FARZE L FIF KBTS EE

2010 4 2020 4
- FH 2R

T A (km?) L6 (%) T (km?) LL A1l (%)

B 1569.24 44.54 1557.32 4421

Pt 1317.71 37.41 1324.66 37.60

B 421.01 11.95 420.03 11.92

1B 108.08 3.07 112.01 3.18

K A4 57.45 1.63 54.74 1.55

Nigh % 49.49 1.40 54.22 1.54
Gt 3522.98 100.00 3522.98 100.00

BHEE 2 AT 2010 AEA2E B o b AR B KA bR PSR A 2 #F b, AR 1569.237 km?, 5 LHbA
AR 1) 44.54%, HUCRMHBTIARCA 1317.711 km?, (5 244 RS AR 1) 37.41%; S HEIAA 421.006 km?,
b T S TR 11.95%; MR AN KA o5 AR 43531 108.083 km?2. 57.453 km?, FT o ELAG1 435310 9 3.07%
1.63%, Hfa N R AR FEN, U8 49.493 km?, AN 1.40%. 2010 H~2020 4E+-4E]1],
G54 2020 FEAE B AR FH RS A AT A, B, b, KARRITEIRE BT R BE, AR, JEh. A
R IAE T BT 28 ERTA, BRb iR — B AR 22 B R A s R 1) — T

3.3. RZH 2010 £F£~2020 £ F K BIEEL SR
FE (A A 22 B B 2 8] Y AN [F] R B 2SR T AR A AR T AR, I 7 AT R S R AL RS
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FERERI AT . R 6 R A0 B T DAY BT . U0 M g Pttt FF 0 X33 7 S5 — B 1) B3 Y 49 = b ) Y 485 A 4 A
DAL AN - MO P 270 2 A 540 e R . 3B ] ArcMap AR 22 EL 2010 4E A 2 B85 5 2020 4+
Hi I % B R AF 3 4 LR 2R AR A (0 JE ik b, HEAT B A AT AR SR, R A ACHRE SR 15
PR BRI, 152K 2010 45~2020 4F L HORI R RER (WLF 3). MRHE S 3 ATEEHH 2010 4-~2020
A R ARG R 7 a1 R (L 4).

Table 3. Land use type transfer matrix of Mulan County from 2010 to 2020 (km?)
3= 3.2010 £-2020 FAR=E b FI AR BIERE(ERAL: km?)

oy 2wt Bt i AmE Kb it
b 289.7883 17.0649 71.0757 0.6831 0.0396 0.2538 378.9054
Frth 16.2837 1377.648 9.6561 7.2108 0.6075 0.9072 1412.3133
P 71.2584 2.925 1111.3425 0.0054 0.0135 0.3951 1185.9399
N R 0.5877 3.024 0.0153 40.8879 0.0162 0.0126 44.5437
2 0.0153 0.3645 0.0009 0.0099 95.8113 1.0728 97.2747
K AR 0.0972 0.5643 0.1008 43173 46.6281 51.7077
it 378.0306 1401.5907  1192.1913 48.7971 100.8054 49.2696 3170.6847
{185 93k T AR —0.8748 -10.7226 6.2514 42534 3.5307 —2.4381
B L o) 88.2423 23.9427 80.8488 7.9092 4.9941 2.6415

Table 4. The direction of land use type change in Mulan County from 2010 to 2020 (km?)
3 4.2010~2020 FARZ B 305 AR BB EREBAL: km?)

e FH Y TR B TR RARAY R 43 T AR T 348 ok T AR
Fhh 88.2423 89.1171 289.7883 —0.8748
Hith 23.9427 34.6653 1377.648 -10.7226
PR 80.8488 74.5974 1111.3425 6.2514

N3 7.9092 3.6558 40.8879 42534
iRt 4.9941 1.4634 95.8113 3.5307
KA 2.6415 5.0796 46.6281 —-2.4381

(1) 6353534, 2010 4:~2020 FA 2 ELELIZS (], ARBb, NiEHER. (R AR 2] 74
[FIFERE I, EARTS IR AR ARG 6.2514 km?, i B 5 Bk Hl i bk pts 2 A o T RPUREL X 6
%, A 80.7318km?, MtAL, AkHbE B r) HoAth L SRR AL I THIAR A 74.5974 km?,  HorbobRth [a) b2 4L
AR, A 71.2584 km?; NG R AIF N 4.2534 km?, bbb Ndh R R R, N
7.2108 km?, A& B & [r) HoAth T SRR AL B I AR 3.6558 km?, b m#f L bR 2, A 3.024
km?; {0 3.5307 km?, FEEENCEE NTHIFR 4.9941 km?, KA AR b H AR %, N 43173
km?, P ) A A M SR AL TRIAIA 1.4634 km?,  Horf /K AR EEAL TR 8 22 4 1.0728 km?.

(2) B iR =R HER 2 Ab, RBP4 T A FIFLE b o HARE S an . %

HR I AR 89.1171 km?, AP Hh Bk b AL AR B K, O 71.0757 km?, @5 NHA N 88.2423
DOI: 10.12677/0jns.2025.134085 811 SRRl


https://doi.org/10.12677/ojns.2025.134085

HO

&

km?, PR A B AL A TR B R, A 71.2584 km?, BK BRI/ 0.8748 km?; AR L TR OA
34.6653 km?, H AR ) B AT AR OK, A 16.2837 km?, EFENTHIAR A 80.8488 km?,  H: A il i)
BRI, N 17.0649 km?, SR B> 10.7226k m?; /KK B8 HTH AN 5.0796 km?,
KRR AT B 2, N 4.3173 km?, SENTHEUN 2.6415 km?, HAi@h KR #40 7 1.0728
km? TR, SR F5Eb 2.4381 km?, {E3VEEIIIE 2010 H~2020 (0], KRR [ NG Hh R0
AT AL

(3) L LATR, IR 2= E AR FH 22 A SR T A R R i AT RS A s KA 508t 2 1) (A B3 A
FYL, HAREARS NG R O R B b 2 18] (0 AR A B oK e AN N 3 (1 T
FRAL RSl 7 B o . F M A AR 22 ELAE K BRSO R F 7 T B 1 T RFSR R fE, R 2 s I g b 7K &
G AR R R F A - b A, iy FUMR R 5 R b (A4 TR e R AR 22 By s AR A R T ) T
1B, BAME NG R I KOE R d, B N R 2, X 3R = BAE IR R 2%, R 745
Hh X 458 T e A Il BlUE R IX

3.4. KRB MFIRzSE S

FIFH 2010 F5 2020 FA L B AR FHEDE, @it E52] 2010 F5-2020 AR B i
FIH S A EEHERLE 5).

Table 5. Area change and land use dynamics in Mulan County from 2010 to 2020
= 5.2010 F~2020 FARZBEAT MU R T IF|HEHZSER

B MR I B AR (%)
LHRIHRA AR (km?) AR R (m?)  BIEE (%) - -
-t RIS GE LR B
Fith -1.00 -0.10 -0.23 -0.02
Bt -11.92 -1.20 —0.76 -0.08
it 6.95 0.70 0.53 0.05
it Hh 4.73 0.47 9.56 0.96 0.66
T 3.93 0.39 3.63 0.36
AKAR -2.71 -0.27 -4.72 -0.47

(1) Zr#r EERWTAL: 2000 5~2010 AR 22 BLEE FHUR B AR 0.66% . &AL 1R F 28 i) A8
WokE, HHh, B, AKARI AR A E, R = b 2SR — I R B A T 4RIk A s Ak
Nt 2R DL R i@ i () T AR AR A A IE A, A IX =R H R AE R RN A T I KRS . Bk L, 7ERFST
AR 2= B G M 3R B T AR AR A B f oK, B R T ARSI /s, HL BT - 2 28 1) A8 A 2 2 A1
T 10%. A, SHLTHAA 2010 451 421 km? Jsk2> £ 2020 1) 420 km?, G- 1km?, SEB590 0.1
km?, TR N 0.23%; BEHBTEFLN 2010 451 1569.24 km? J/> F 2020 41 1557.32km?, 1HE
/B 11.92 km?, FEHPEA 1.2km?, RS/ IEEE A 0.76%;: MHLEAM 2010 G4 1317.71 km? K51 2020
£ 1324.66 km?, SiHHK 6.95km?, EXARM 0.7km?, TR A 0.53%; Nit iR mAR d 2010
1 49.49 km?, MK F] 2020 4EM 54.22 km?, S ITIEK 4.73 km?, K 0.47 km?, THAEKIEE N
9.56%; {RHBTEIALH 2010 £EY) 108.08 km? HEHKF) 2020 4=/ 112.01 km?, @itk 3.93 km?, K
0.39 km?, TAEKIERE N 3.63%;: KA 2010 £ 57.45 km? )&/ 5 2020 £E) 54.74 km?, SR
b 2.71 km?, SEHJUD 0.27 km?, HARD I8N 4.72%
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(2) AZEEAEF AN N IE R 1 R — T H RIS R, 8 0.96%, XX — R A A L E A
T b R - Y AR A R B s LU IR, RS EERUE N 0.36%;: KR 1 THIAR B 5B BRI BTk
b, B — R Zh & B E R LU T N bR 508, h-0.47%; TiAkHL. FHh, Bt =&
L — R AR BN B A HE R T 0.1%, X ULBHEAIFE 2010 £F~2020 X —HF 5L 1 P AR AL 2R
i, HIEAE A &

3.5. RA=BLHFIRFLESFERBE S

ghE ORI 3 5 4 IR AR 2 L HOR PSR R B N S G I R, DL RGZERAE T 2010 4R (1
AR A, JE L 8 3t R P T e B 5 AR08 R B A A5 51 2010 5:~2020 SRR 22 B A= HUR F T &
JE 5 RIS MR (W 6).

il

2B

Table 6. Land use development and consumption in Mulan County from 2010 to 2020
F 6.2010 F~2020 FAZBR I BT LESFERER

3R IR BE (%) = ) P FEIRE (%)
FIHh 2.33 2.35
boimii) 0.17 0.25
Wit 0.68 0.63
NitiHth % 1.78 0.82
e 0.51 0.15
IKAR 0.51 0.98

TE R FE T FEWRRE 1) M R bk b . N i 3R DL A, A s 2R T8 2 | G o A B /N T ek
B, BBERT WARHL . ASEHhER . VR HIX =28 SR ULE 2010 4F~2020 SESERR AR FREEOR, T AREAE
WA FEIX P SEBR I FEIRE B BE R . Ak, R 2RI (T R S REIRE v T HAB A, &R 1T R
JE 5 BRIt AN AR T R 2 Y [ B 34y v T AR SR Y, B DL 5 NG R 2 2010 £F~2020 4148 A2 3
BONFRE ) R 2R,

4. Z5ig

(1) EHOF ARG 5TH : B AR AR 22 BT RR 7 B 4R B R B bR 2878, L 4x - i 2R 4 i 7
KANHEFIMR IO MR R . S, W@, ARAARRL R s, Hdokk 5 g R mAMmtt s b A
G MRHb. VRHLIRTARER AR AR 7RG, T B, KRB TIAR R A TR

(2) RSB R EA T T : Bt ) SR AR 2, ORI S iR, 4 m TR
57Kk, B RT WLAERT S P, KR 5 A sk 1 S PR TG ARV I e IR S BOR AR B, B2 SR
TIBBEEARIIE L, FLmsEm T MR S AN s R AR RS A R 2, LUGE M, H R
YR T NEHER . W DL R KA, BT, AR IRIAR 22 BRI s B s (R AR RS PR s KA
PITHAR R 43 MR R R A2 T 8685, D3 oy Tl bR A% A%, 3 i B R 22 5L EL3a s ] P K A 5 Mk b ) 2% ] PR
BRI A AT R M

(3) Lt RIFHZNAS B FFARBE . FEIREE /A T . Nt iR i s — L MR F S A FE e, O 0.96%,
HHIG TR0, 2010 55~2020 R[], A2 ELLETFRA RN Z 8B S 5 2 2% 55 28 18 B DA S H 45
JE RIX 6 T B R B SR 2 i T e Ath b, BB 4 BN 2.33% 5 2.35%, X UiBHTE
T 70 1 P B 2R AR ) - AR B A

{5
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