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Abstract

Using the four phase remote sensing image data sources of Zhengzhou from 2000 to 2020, the land
use type map is obtained by preprocessing and supervised classification interpretation through
ENVI software. The area is tabulated and the transfer matrix is calculated by ArcGIS software. The
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mutual transformation of land use types in Zhengzhou in recent 20 years is obtained, which is char-
acterized by the highest and decreasing proportion of cultivated land and the increase of construc-
tion land and forest land. By counting the area of each part of the land type, this paper analyzes the
changes of land use types in each part of Zhengzhou from 2000 to 2020. The results show that: (1)
during 2000 to 2020, the area of construction land in the research area of Zhengzhou increased
significantly, indicating that the project investment in the early stage is very large; the area of culti-
vated land decreased significantly, followed by the area of grassland, and the area of unused land
decreased less than the first two; the water area shows a small increase after the decrease, but on
the whole, the water area is still decreasing. This shows that in the process of urban development,
the most cultivated land is occupied, but in the later stage, we began to realize the importance of
ecosystem and take corresponding measures. (2) The area of forest land has increased significantly,
indicating that Zhengzhou has paid attention to forest land protection, strengthened land acquisi-
tion and land expropriation, strictly prohibited logging and illegal use, minimized the occupation of
forestland by various construction projects, vigorously developed inefficient forest land resources,
accelerated the restoration of cultivated land and sparse forest construction, effectively developed
forest land resources and gave full play to the ecological benefits of forest land. The main driving
factors of Zhengzhou from 2000 to 2020 are policy, population, society, industrial structure and
other factors, especially the main factors causing the reduction of cultivated land, the increase of
construction land and forest land.
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1. 518

WRER S LRI R REE, AR SR T s AR RE B A 0y T £ b A Y 2
ISR, NEEE R NAL S KU H RIS 2 R H B)[1].

b A FH AR A B = 1 1 /78 5 A8 4k (Land use/cover change, LUCC), 3 1 FH 78 w0 5 T M )
ATFIRVE[2] o T 55 AR IR IR R SR L R ERIR AR AL 5 AT RS R R — A T AU
A R AT RS A e, BRI E R BEUR . ARSI, SOR R EE M X 22 5 A R MR KRR AR KR
fISe ik SFAT[3]. HET, BRI NHRAEIR T, B BE S 4 I R MM I AT B A -, AT BE 21 3l 2
re R P SR AN A g, ARSI AT RESE R SR H Y

R AR NG S i EDUL IR I, 32 E AR BN N SR ZR A 5EmE , [ SR R 300 st ] FH AR 1k
A—ERERIER, M. e, BORMBURSE &M N ST 3 WAL — @R R B vhog MR HI[4].

F A AR AR A SA TR B B 3 R T — B AR L T R N R RS, i
BWOEAR HARSFAT T Y B BRIE L N AT G sl Pl S 3 R 78 2R 0L, 3R ] BB e - 78
B, ORISR SR L AR ) R BRI, R R AR R AR T R AR R [5).
A AR A0 A2 AR B 2 DL 78 SR A D9 R, B DU R I L b s RS A 5CHE, TRTAK
LUCC (Land use/cover change) [6].

BEN 90 AEARRASK, AURWTFIITS, BRI H RN, & AT 7 0 e BoROGE . A
B AR A 2 S AR AR R R —, FIN-W32 3] 7 EER AR A EE EA[7]. 1990 4, T+
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H A 5 AR A, R EEF AR RS (NRC)GH T —/MEARMHESE . 1995 4F, J& T brth o FH#5k
G CARERIEAA AN ST (IHDP) S T Bl bRkt 4 A 22 1« Bl brkh e 5 A= Bl THRI” (IGBP) K
HLE (R 8 SRR TR [8]9 51 T — 1A L MR AR BRI, A4S - o) /78
B 1] EAE E PR BB T AR HITE. 1996 4, FE 5RO S A B S EErH A S E TR T i
IR 178 55 I S I T A, JF BRI AT SRS s G B n s LB A, AR5 B LA AT ARkl
BRIy LA R A AL B E AR SR Bt A BRI BEAR 5T oo 32 R K 4 BREASE ORI 1) - b ) I
7 (LUIGEC)Ii H , 5T 2025~2050 4F () - F| F 4 ¥y, Jy b3 B8 5 10 vl 4L R R R AL BOR K HE . 2002
AF, [E BR B 2E A 2 (IGU)TEIX — ST TS T S8 PR IR R, JE0t b AT 7 M FG - i2 F S GIS HiK,
Xof B — b X f) T bR AT R B SIS VRN, RS A IS MsEatE L. HREINIKE R . XA
B F &5 5 TN L gE 47 50 HT[9]

ERE, BHTFERMANDIEL, A PR TR SRR PR, DL PRGE R R I 48 5 RN A
AP B m SRR E 1, bR LT 55 S R R T A N R ISR S, KRB e E S %
X B IA TR S GHAA . ASHENIERP SR, bR 5RE%e. (SR Fmn 8k
JRSE— RAVE K, TR E 21 tH 20K i B Ses M A [ 10] .

E4 LUCC ke, HEZ T B py ool oAl 528 i e e L HER BL S, B ik Sk 4T
T AT AR, FECAE PR

FEIN R E e X, BT R, RIS, RS HRG, AT R RS AR A L kAR R
PR AZIC A 8 T AR A KRG M2 S, DUZR40 8. MRS R — M E B AAR R, € MUE
PR R B, SRR GL. KRR RS AT, T HLIE B R B AT T3 A F R R, Hb
SRFAE A2 R0 - R 23 () 0 AR AE 0 B ZE R K . AN R AR P IR — 3B 0y, Hb AR SRR 1L X 2 [A] )
TP FRIN B HSREBN 2%, M RGE M AR TL, M R I — M EBON E RS .

R RS 5 GIS HAR, X MM T LAl FH S AT T AIAMWEFL, RERERIE . FEfH T A T 1
by F 2 ) 2548 LA K L PEAS [T IS AR AR A R e Bl As, F HOMAMN i L 5 B . v pikl . kvl i
AN T A TR RI A5 T D SR 1) R SIS it £ A 4R

ACZHARFTIR, BT R THM T 2000 4E. 2006 4. 2014 4E DL K 2020 4 PO 138 AR N
B, A — MR RYERT, ER ISR B8 R W I A R i DU R M T 5 e R FE R AR
AR AR A s, FE LR E AT H B TR0 T A0 20 0 AP 5 DX R 28 B R R e kAT D) A SE BRI R A
NI T RO AR AE B b B B BRI I R AR B, AT AT B IR N IR R

2. FRXBUR ¥ IRE
2.1. MRXER

M TR A IR, AT A P AeE, b, POk, RN [11]. KB T
MR S AR PR m . ARAGAC, HUPS AT, VR ORI FRN T R 6 MR . — AN, RE 5 A
Biii, 2016 FEpkffe A B KO [12]. AR E A B At [SEHENCERA, S E
Flo AT RN 7567 T 772K o AN 72 B Bl rpi b X L TV o ARk, AN T &0 R R,
2019 AN T ) GDP &y 11589.7 1Z.70;  [FIIF AR M T tHyF B AR S MR, T 2012 4212 HH G T (6
PN T ARARIN T 2R B AR LRI (2011~2020 42) ) ARARHESE B S AR AR IR T B 2, BB H i “300 oK L4k, 500
KA FIE G5, RH “Hak. K. B8 MiEH[13], Amd— i am N m eSS . v
X MRS ) 1 BT
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Figure 1. Overview of the study area
E 1 #ARXBRE

2.2. BUERIFER LR

FIRT ArcGIS Bf: S AT shp %ol FAEIR IS LS B 2 IR 55-F & (PIE-Engine) Hh_E A% M|
117 shp 4 AT 2 5 ACRS N 28 7 2000 4F 28 2020 4[] (¥ VU 1] Landsat 4 DL AR 7 1¥) DEM %z

3. ARHNBRFF*
3.1. fARAHNA

AVRBRE LU T NI FTIX, SR BT 2000 422 2020 4PN AT TM 38 I G v Bt K i
FIH ENVI. ArcGIS 28 B — 4 RN 17 4% = o FH 2R 70 (6 2 53 9 JLHEAT 0 A T, sd st ot
P TT b T 2 R B 72 5 R RS [ B 34 bt SR R R R IR R R B S HEAT 04, AT R B
38T R T T S VAR R AR A S RN S R A A A

3.2. HiEFE

AR RERE T A FH ) BAAG B 4 DUAN Y B 08 I 5 DEM s, JRIRER T M T 2010 4Eff) DEM
BelE AT 7T HOE M. DA IR IR AR BE A DEM #0201 4R ST bn ALK SR IE, SR A S
17T PR B R A B ZIE. SRBTLL R I KB S AT

I DL ETRANEE, SRR FE X 2010 4E DEM H4E Al 2000~2020 45 45 H 117 Y 338 18 5 1% Hidhe

3.3. THFIARBEUHEFTE

B 2R FH Bl 28 P A AR WIE 7T DX A5 A R L R P S AR — s I T Vs Rl PAY PR B AR A s L [14]
AL R P SRR B0 285 P R ALE AR 2 I TRV B A, 0 7 DX R - i R SR AR ) B AR A 1 0 [15] e % ER AR
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R FH A R DX 2 S A T SRR - R I A AL 3 R R, A HOR:

U,-U, 1

S x?xlOO% 1)

A SONTERT I A R IR A & U, BT FER) i b R R AT AR U, AT Sy
ARIZA LR SR A T 9t FeiiI[16].

MEEE B I B BERT, AT G0 A I SR R A R B T 1, R IR 7 AR £k
MR AR S . SRR, T ER & L3R AR A AN K H 2 B8 2 R 5
3.4. BEAK

AS R8RS PH T ) L IR Y BDR AN Ly SR SCbntE, Rl o 7 Bkt pRath, Bty oKag. ARA
I LU B S SR 7S A S A

FEFRPH T A VUSRI P (R e 35 SR REA LR IS AR A, AR5 PR S AR AR o B R, S5 Rk 1~
LA PR, (FEAGRTENAD B AL 1.8 ULLE)

Table 1. Separation degree of training samples in 2000

= 1.2000 ENEGEHADBEE

2000 i itk Bl 7K A FH i b
i Loy Tor 700 700 200
s Tor 163 300 300 200
ol Lo Tos 00 200 106
i 200 700 700 700 00
A 700 700 200 700 700
s 200 200 106 00 00

Table 2. Separation degree of training samples in 2006

522.2006 FFIGHERSBE

2006 B R it K3 A3 FEH M
i Tog 0o 00 Tos 200
it Lot o6 700 200 700
it oo o6 00 200 200
= 00 00 00 00 00
REAE g 200 200 200 s
A 200 200 200 700 Lo
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Table 3. Separation degree of training samples in 2014

3. 204 ENGHADBEE

2014 i itk B 7K A FH i I

i Tog Io7 00 200 200

! L6 200 200 200 200

il Io7 200 00 o6 00

K 00 00 00 700 700
A 700 200 Lo 200 200
@ 700 700 706 200 200

Table 4. Separation degree of training samples in 2020

= 4.2020 ENGHADBEE

2020 kil it Y K, S FI FH H A
2.00 1.87 2.00 2.00 1.97
Bt 2.00 1.98 2.00 2.00 2.00
2.00 1.81 2.00 1.95 1.92
pite 2.00 2.00 2.00 2.00 2.00
i 1.87 1.81 2.00 2.00 1.98
il 1.98 2.00 2.00 2.00 2.00
2.00 2.00 2.00 2.00 2.00
K 2.00 2.00 2.00 2.00 2.00
2.00 1.95 2.00 2.00 2.00
|
AR 2.00 2.00 2.00 2.00 2.00
e 1.97 1.92 1.98 2.00 2.00
SR 2.00 2.00 2.00 2.00 2.00

7E ENVI5.3 kAT B 7336, #R8J5 M Kappa RECRVFAT B 72 MRS RE, AT TR 7 R A5 SRS 1 L
[17] (% 5), Kappa ZEORNFRRME 70 8 1 4 R e -

Table 5. Accuracy evaluation results
5 BETNER

FEMITT
Esiid Kappa %3
2000 4£ 96.50% 0.95
2006 £ 90.12% 0.82
2014 £ 85.12% 0.78
2020 93.23% 0.91

SEREIR, MBI A AR, U IR REA R PR A IR
35. HHEBER
HI ArcGIS10.5 FTTF 3 RS IR, A TR - SR MU HT - SRR, & 5B T T R P g4 2 B
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HRAE R, B IR N AR 5 T X g, AR5 B i AL AR JOim AR AbEE . BBt
1) RSk ] P 22 2K D e ol o M) P IR RTF 3 T PR P A 1) 3 T v 5 84 1) 2% S S Ry T A DA
TR TR HE R .

4, RS54
4.1, THFIRAAETY,

B Envi BLE ArcMap #2EXT 2000 . 2006 4E. 2014 LA K 2020 £EH N T I8 B AGHEAT B
KU sy b, 193] 2000 4F. 2006 4F. 2014 SEF1 2020 4F A 17 A FH 23 S DL R AR 312528
FIFH R AR, HARIE 2 F15E 6 fios.

A 20004

120004411, tif
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e
I e
0510 20 Tk E e
K
E ST
| R

A 20064F

g | K=
0510 20 T2k [ e
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Figure 2. Land use type distribution map of Zhengzhou City
B 2. At FIA LR S

Table 6. Land use type and area (km?)
7 6. T FI A LBEFA(km?)

B ZZS:i i TR AR i HEBH
2000 4 3924.63 679.30 535.68 345.21 398.43 1683.75
2006 4 3861.06 727.44 346.17 27321 349.02 1865.94
2014 4 3302.67 1150.72 282.09 91.27 266.16 2474.09
2020 4 3108.10 1247.81 17111 110.84 165.57 276357

7E 2000~2020 43 4 [ B b — L2 M 77 -F bR FH 28 20 v AR A oK (1) HLs AR i/ 1, RER T AR
DA K AR TR AR AR R B B 2 R R %A . MR TR, g A0 M R ARAE IX — 4R (8 Frigin, 1 /K38
RN S 3 S 5D 5 B ey, R BN T AR v BB AR SR

TEIRBN A 2 b, FBIHTIT 2000 448 2020 4 LR R FH R B BB 2 2 BUR . N VRIAE 2 K Tl 2SR &
FRISEIE, AR 0 2 B i B o A O il 2> 7 S ) b RTPA bt T A 48 48 o ) R B ) 3R

NI & SRR T 7E 4 S5 3 i s AR BRI A g e rh, By d R R I A B, HREA Wi MRS
RAaMfaE . AWM ES RS DR, B EAESIRT, VAR, HENTREL KRR
W& ) S e

4.2. THF REEIRIFE

L IREE R (Markov) A& 1 E 25 44 802 K o SR BEORTINGE, DAL AL Fan 4 00— Flin g Wi r i, —Fh
i I AE - 2R R 1 HEVR 5 VE RAIE FUARN 20 A AL AN 1] A2 Sl A o L REAT T (7 ik . Ty /R Wl K
£ LA AR o2 — M S, BT, RGRRRIRES RBGR T BT R ZHPRES, BRATR
FERILHZ —AHr B 7 — A Beb st 224, JFAE UEERL 1 UK R A 0L [18] . By /R BL A AL AR
R AR A T T S P R R R e RS R o R B RAS R RE NS S B R AE HH AN [ 3 S 2 TR e A B
B BEMS UL AN ISR (B (A2 R o LR I R AR B K R LIRS AR S Fe it AT AL
ARG AR

RS R A B 5 A2 A P S KR A R AT TN 5k . FIH] ArcMap BR1FRE 2000 45 2020 4 (1) +
HO FH 4 A5 AT B INALEE, T A3 21 2000 445 2020 A7) LRI i 2K B 5 B B (2 7)o
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Table 7. Land use type transfer matrix in Zhengzhou City from 2000 to 2020 (hm?)
3% 7. 2000~2020 £EEBN 7 L b Fi FA 2K BUEE B RE B (hm?)

2000 4
2020 4 Mt
Hrth Wit Fih Kk KA @S
Bt 4415.78 20.23 38.10 37.32 0.02 13.92 4525.37
Wit 166.08 369.20 24.97 0.18 0.02 560.44
B 37.66 2.53 66.23 0.13 0.38 106.94
KA 38.36 0.018 0.06 47.70 0.003 22.61 108.75
AT F b 0.16 0.09 0.17 0.41
U 1007.60 3.83 5.29 22.01 0.03 1226.32 2265.09
Mt 5665.64 395.82 134.64 107.43 0.05 1263.42 7567

L 7 W LA, 2000 FEE 2020 4, AT A ] 7 [ AR A S K ) SR
MM, T G SR T AR R IR G K T Bk B TR AR, BRI TAR Y 1007.6 2 Bil; Bt AR
Ryl Bk T — BB R AR ST, B — B AR, AR TR DY 166.08 2 bl BRI T AR Y
AU 32 B R T B AR K gD o T A S ) S 2 e AR T AR N

4.3. T3FIRARETN

AR 3t 1) P 2 % R T DA ] 2R R SR AS RS R AT T AT 453 268 M 17 2035 4 = M| ] Tl &5
REGiitH(4 8).

Table 8. Predicted result of land use in 2035
< 8. 2035 F M F FAFUNLE RS it

Bt s o K ARAF HEFL
T (km?) 2764.67 1324.82 201.15 123.06 153.22 3000.08
EE451(%) 36.54 1751 0.03 0.02 0.02 40.65

L 8 ATAHIN,  ARSRITHI T LA AR a3, KRB AR AT AR F T AR 2845 BTl
s JRIEAT FTFREAR, R WIRMI T IZEE R R, RS A ARt AR SR R AL R, R A
PhHE BT 3. R E R R K Sy, SR Frosicb o M, Bt DU R KSR 34 B
HEAC, WM T BT AT S5 L RLAGEAR, R BOR BT . LSS RABHI T IT 4R
AR, A BRI T R ARAG R, R A T S B, DRI RS R, SR BRI AES
WEIRSE, MWaRIAER], BB EEAT NS R ITT, ARAHI TR SR RE, i — D SEEU AT R
Xl

WEFCIAND, 3 X LI S BT 7, HL 2000~2020 4 THIAR LRI N . 33X 20 47 R4 4 717 4 15
GRS 5K, RYPEMNTTL TR A . BEEAM LT N, antk 1 pHsbra g s i i
PR RE, RIS T A AOFR e — B AR L B3N T S SR AR, AE — e R RE B RBOR T AR
Bio FEMITRIE 90 98 R SEUUBE I 3 40T 7 B3 i,  ARAAT LAt P s Bt 2 1 Bt
(RO o B RPN T AR AT ] S AR T P S 8 DA R R I “ i e MUK IR 9 e, A2 — e R
FE LRGP 7RI AR B PERIOK B, A2 4R 8], R AT A T AR S S I, AR b R R AL A
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Fgefit, 1320 7B i ORy . DU L3R 70 SR 18T T DL H 28 S vb st I BOZ AT, Bl BAE AATTAR
WREEELR, YOI IZ T A N HAb A s, 00 7 RN T R A T AR, e T R
MBI FCEE SRR, WG KR T AR BEAT [ SRR T L, i 1 XM AT A R 37, RSB
Presag, (R R SRR AR AR ™ E, (TR B AN R U A B

5. &g

AT M T BARAT B A E A 7 X YE AN TiT 2000 4. 2006 4. 2014 4L K 2020 4 VY
(R RGN N B s B, SRR ENVIS.3 dh47 i B R M T #E 5 7325, FIA Landsat TM 244 DL &
B 2, SRECEMN T =N MHE. ARt B KIS, RFIF L A Hh 2 /S 28 LR 2K
AL, 15 H DU S R FAR D, 9 SRt R R PR R e

2000 4% 2020 4 —4EI], AR LR AN T RIS, (FER AR M AR AR R I, PdiE T
PH A . MR T AR A BTN, A AR A K . I8 A 5l g6 04 2 A T AR 4k
M =AEBER T KRS, NORMEF IR, &0 RS IR 6 P A% = i) R A,
T AT J& A U B T BRI R 2D AR, AT g b PR AR 29 AU DA FH 8%

XoF S M 7T X35 A AN [R] DX S FH AT 7 XS AR I G i, F%F 2000 428 2020 4F ] (1 AS 5] FH b 2
FFEAT T HOAL, S5 AR (1) 2000 4-~2020 AEHATR], 4B PH T 78 DX 48 ) e AR b T AR 3 R, ST
W TREFENIR R (2) #ishfi B IHARGEL 2 R, Sb i B 2, AR A T AR B AT P DN T
KRR R 7R ek JE D S 3N, (R SRR R, AU &R . XU, ESE TR
BERET, SRR 2, BRI ARORBIA S RS E BRI R S s (3) MM A B 4
B, BN TR E AR, SR AR A AR, AR A VR, R R I
T H AR o5 A, BRI R R AR SR AR B R, BN DB S AR A R, A AR b B YR 1S 2
BT R, T RIEERI A S84 . B i FH AR LRI TR 78, nT DO A Ja R R AR
SRR TR LR I BUR TR &

AR 4 117 b R FH 2K BT AR A 0 e 58 O ZR J RE AE R, FH S ZROR) SR I R ASEALL 40 ) 77 % -t
IR BB o5 L) 5 SEBRMEZE ARV G, BB S R B GE AR A T ) A T ) B 2 — Fh T AT HLSH
(7730 SRT BT Sy /R R I I R T8 e B MR 238 B R A AN R A% 0 T B AT T, SR A [R] i S R e 7%
MR M 22 A A E], T DA HOME A SE PR B 2 06 A i 22 . BAR B R BRI FR T s R F Zh & B H
H—m MR, H2En LIS HAR TR E Y EA S A, A a LA BRI BB DA
F MR SRR T 0] FE R AR

g BRI T LR AR SR AR IR, TEARSRI A R, LI 8 B X 2R b AN K8 R DR
T SRR M T R AR e i3 [ SR ARARIR T () 2 8, SR R /KR4S B LR A, (BT 5 b S AR LT SR AR /N
TRSFE % N1 SN S AN R g A DX R B St R K, ORI AR SRS . SR T o A B AT
BT A, B bR v R TP s NN sE R v T R, SE IR AR AT R I T R S B
s NOIBEXT VG AR IR IR, B AT PR AR 5 AR, RS B RS AR R R
MAEZSIE, SRR ERAEM 2 R

ASCRPH SAET: BT EES GIS HARMMN T AFIX MR FH s &R 7, AR5 REAT T
RNGHT, ARFEAS LR AR T T . B AT, SRR RS HhEE B RGN AR A
22 LT At R AR A B A MR Ay b b, ASHIE 9T 45 B 08 B2 1R R GrB R BE A T M M T s
SR A M) FH 3 ST AR AT 29 AT DAB S 4 M T oA Sk f = R FH 3h 28R4 SEAT 0, DA R R M T Rk L
R BRI TR R AR
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