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Abstract RS and GIS were used to classify the remote sensing images of Chuxiong City in 2002,2010 and 2018, and classify the land use
types into construction land,arable land, forest land, water bodies and unused land ,and the change of land use structure in Chuxiong City was

(School of Resources, Environment and Chemistry , Chuxiong Normal University , Chuxiong, Yun-

also analysed based on the current land use map.On this basis,the CA-Markov model based on artificial neural network was constructed using
IDRISI software to simulate the land use situation in 2018 with the land use status in 2002 and 2010 as the base data,and finally simulate the
land use situation in 2026 after the accuracy check met the requirements.The results showed that the arable land and construction land were the
dominant land use categories in the land use change in Chuxiong City during 2002-2018,but the change had variability in different study peri-
ods.Transfer of forest land to arable land and construction land was the main type of land use transfer in Chuxiong City.The government intro-
duced policies to support the development of arable land in townships after 2010, and individual townships had experienced strong development
of arable land and construction land during this period.The Kappa coefficient for the accuracy verification of the CA-Markov model’s land use
simulation prediction for Chuxiong City in 2018 was 0.71.According to the prediction results in 2026, arable land and construction land will still

be the dominant land use types in Chuxiong City.
Key words

- A AR Ak AN 7= A 6 A JE et - b g VA e
BLHERY R, A ER IR B AR RN W] R4k K A AT I £
E R 184 O L 15 A e s 1 = /(0 o LY
6 Jeh, IF ELHE 2 E R skl b 5 | 4 AR S IR ARk, fn 4 8 5
VRS OKSCIRIEE S I, B4 BT+ )
FHBASRRIE, B 9E AK + MR FH AR fh R 3 8 25 R IX ds 4
MR IR A ERT S B A A SRS ik 3% 5 A 40 2 5 1Y
AIRREE R SRR LRI A 1 S 2 A

FI T, ] P A -t ] A8 A TS 78 = B ) i i)
YERE ST IR 2 S8 5 ) 2 A5 R Markov #5755 Logistic 57 |
ol 20 ) 2% R S ) 253 1) 2 FE S0 BT A CA ABE A CUE #68
# CLUE-S #1455 | CA—Markov B 1 F454 T Markov
LI [ B B 24 B A5 HT U 3T CA 923 R 4 BE A #r e 7, 153
TT MR [, T2 CA-Markov #57 [RAfF 58 R 3222
0] 2 v RUBE (R SRR T, F 5T N 5 3 T R R AR AR AL 8 A
) TR EBORT TS 114 5 1) 1 o Sf - b A1) P e 3o DX 3 A 2
BRI S )5 T . (E7E 280055 v, Markov 45571 15300
) 2R AR PR 15 A B — 4 R i) PR 7 g B A= 25 T A 2
PR R T 1 BB R BN 2 R D 5k T 7 o, Bl

EEWH
EE®E T

A B F PR K F AR Ll 4t %) (S201911391027)
EFA(199—), 5, L@ KRA,KFIS"H RLE4A 8 A HF
Foo wWASAER , BHIP A, NF IS HALE B A,

KFmEE  2021-05-02

Land use ; Dynamic monitoring ; Prediction ; CA-Markov model ; Chuxiong City

Z AL R X - R AR AR e 1 25 T (45 R AN g
G 5 S BR R A L

ZE LR RS B AT E AN - A AR L T A
ZHR5T, A HE T AR A s JE L /N T, B = 4 R AR Ak
5T R AR E SR IIRISE . TLL, 254 T 18 B Arc-
GIS ZEHARTF-Br , IR ) 38 JER 2 15 P g R B 9 DX 317 4
FIFERAS B IR IFFT X A FH 25 46 75 A FASE 0L ) 2%
T T A A 1) = iR FHA Sy 2 R, DT Sy A48 e T - b 5% 8 i
PREPEFINRL A S (1 4 M0 R S S R 3%, A
M AR BT A2y FABE R R A B R
1 #EREHE
11 WRRER TR AN E T, T A i
P FEEE , Hi AL 100°35" ~ 101°48'E 24°30" ~25°15'N, 732
W, Y4B, 5 BT T | ot vl T Y8R i A e v il A ([
1) FEMETT IR &2 2%, M3 P AL = R ra K, DA PG L ) R g 50
b BRI . PUEBILIVAAR E VAR ; AR Hh A2 etk
AR, 2 el i, FPOOIRIXE 1 773 mo AT X el
WA NG 12 SRR HAE 3 A4S 2, 47 B DX 3 i AR
4 433 km’ R 2018 4, 20T P EE AT 53.59 71
1.2 HIESRIE XS B BR A R T 3 At B8
AR TM/ETM (447342 2000,2010 i1 2018 45, i B2 1257
FEAH 30 mx30 m) FEMETT WAL = AREHE (DEM) |, Ll 12X



50 £ 2 1

KFARE AT CA-Markov A 64 2 4 77 £ 3 A A 2h & Mo B TR0 #F 52 73

KikE
JEHE
R < "
S BSERD
T {T\f\ el
g As
5 R PN
; ‘(Lr\@é < ;SJJ 5
£ e
. «%\\ 7 Q‘_\) F‘
U e g
VoY Mg
Pl
[T

Qa7ses 10 a5 38 co¢ nM

Bl BHHRA
Fig.1 Location of Chuxiong City
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Table 1 Land use area in 2002,2010 and 2018 km’
O B A Pl IS FRAFH 4
Ye: Arable Construc- Forest Water Unused
ear land tion land land body land
2002 132.37 100.91 3912.22 28.51 262.18
2010 195.82 278.91 3 769.58 23.79 169.90
2018 496.69 555.06 3193.74 25.87 164.02
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22 FEWIMABANSEST AR ST
BRI IE X L A Sh S B AR B . AR 2 W]
LI H,2002—2018 T4/ b A5 FH M e B0 L 2 B s
B It b3 ) e 22, M, AR b KA 7R B
- SRR B S e R T bR T AR DX R AN R
B R P g i, H A S W) B 5T A B AR Ak HL AT 22 Rk,
2002—2010 4F A AN K AR R ps D 2, Bt T
FHHBECERAT BT H4 N 5 2010—2018 A7 A dth Fpk kb ot s /D>
B HA A e 2 B R AR, BB AR A8 R T
F2 20022018 &£ T H0F AR E

2.3 I AEBERBEREST IR T ArcGIS 125
(B 53 BT R 28 AN RGE T3 M e 77,32 FH - HR] FH A A8 40 B
BN, 4 B A I 2002—2010,2010—2018 411 £ M F|
FHECASHE R 25 R 03 3~4 s,

MFE 3 ATLIE H,2002—2010 4E#EHBYE D T 74.13 km®,
U/ PR 2 A RS Sk A FF R L, G Bk b 5 B R AR
Ht5e 22 , A BEHIB R 3 1) 56.41% 5 A FH bR 22 76 745 Sy 3t
VR, 4 BB T 55.54 F1 117.98 km” ; 5% I b 2L
PRI bR R -l PS5 RS TR /N, 31X — B B 2 B
R FH b ) TR 5 AR 283 A TR 22 1l oy e 18 ) b R B

Table 2 Land use dynamic degree from 2002 to 2018 % Hi, FHAS B BRI B/ s AKAR AR IR B e/ N, SRS 6
. B 14 9.56 km®, £E4 44T 2002—
B e e ki kR DCHOTROUHIR BB 9.36 ke, SE0 T
Peri) J Arable  Construc-  Forest Water Unused 2010 45 [+ Mo f1] F 2 USRS R sh 25 B AR L 22 B, 2002—2010
land tion land land body land . N N
$ SRR P AEAR KRR S b5 A0 S U il , AR b AR X
2002—2010 5.99 22.05 -0.46 -2.07 -4.40
st 124 488 Yk 4 I (A e . L EI&
o s e oot s tel e ow  KUDHBEUNEREERWRG KA K E
2N TR 71> VAN
2002—2018 4= 17.20 28.13 -1.15 -0.58 -2.34 e, %I\én %‘ﬂ(}ﬁ@ H—j‘?FHXj‘&Q o
R3 2002—2010 FREHH it F B R
Table 3 Land use transfer matrix in Chuxiong City from 2002 to 2010 km’
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2002 4 Bt HEVL e ik A T Total
Arable land Construction land Forest land Water body Unused land
FFih Arable land 58.24 22.90 41.82 2.08 7.33 132.37
A% FHb Construction land 7.47 52.81 37.03 0.89 2.71 100.91
FRHb Forest land 101.43 140.18 3563.19 8.37 99.05 3912.22
JKAE Water body 1.08 7.48 9.56 9.84 0.55 28.51
A FHHE Unused land 27.60 55.54 117.98 0.80 60.26 262.18
ST Total 195.82 278.91 3 769.58 21.98 169.90 4 436.19
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Table 4 Land use transfer matrix in Chuxiong City from 2010 to 2018 km’
2018 4= .
2010 4 Bess I e ik A il
Arable land Construction land Forest land Water body Unused land
FFh Arable land 92.52 38.81 50.25 1.35 12.89 195.82
% FIHb Construction land 52.48 122.89 55.04 4.74 43.76 278.91
HiH Forest land 299.40 359.57 3021.72 9.23 79.66 3 769.58
7K{& Water body 1.35 291 6.80 10.54 0.38 21.98
A FHHE Unused land 50.94 30.88 59.93 0.82 27.33 169.90
Jit Total 496.69 555.06 3 193.74 26.68 164.02 4 436.19
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Table 5 Land use transfer matrix for the three major categories from

2002 to 2010 km”
2010 4F
. o
2002 4F B I I FH ‘ufr
Construc- Unused ~ Total
. Farmland
tion land land
5 H Construction land 52.51 45.73 2.67 100.91
A% b Farmland 170.98 3 794.93 107.19 4 073.10
KA FHHL Unused land 55.42 146.72 60.04 262.18
Jii 3T Total 27891 3 987.38 169.90 4 436.19
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Table 6 Land use transfer matrix for the three major categories from

2010 to 2018 km’
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2010 4 TR £ il H K S
Construc- Unused ~ Total
. Farmland
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#4% FH# Construction land 122.50 112.74 43.67  278.91
A& Farmland 401.98 3 492.24 93.16 3 987.38
KA FHHL Unused land 30.58 112.13 27.19  169.90
Jii 11 Total 555.06 3 717.11 164.02 4 436.19
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Fig.3 Land use status of each township in Chuxiong City in 2002 (a) ,2010 (b) and 2018 (c)
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Table 7 Area of land use types in Chuxiong City in 2026

b I 2 T Area AL
Land use type km’ Percentage // %
B Arable land 960.81 21.65
4% FH Construction land 1072.22 24.17
Ml Forest land 2292.93 51.69
JKAK Water body 25.76 0.58
FA) b Unused land 84.61 1.91
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