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Abstract: Based on the land use data from 2010, 2015 and 2020, this study takes Zhengzhou as the research area and
analyzes the spatiotemporal changes patterns of Production-Living-Ecological and eco-environmental quality from 2010 to
2020, using land use transfer matrix and eco-environmental effect methods. In addition, based on the data of land use in
2015, the Future Land Use Simulation ( FLUS) model was adopted to simulate the pattern development of Production-
Living-Ecological space in 2035 by combining three scenarios of natural development, production space priority, and
ecological protection. The regionally eco-environmental quality index and ecological contribution rate were calculated under

the three scenarios. The results showed that; (D from 2010 to 2020, the production space area in Zhengzhou showed a
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decreasing trend, while the living space kept going up, and the ecological space firstly increased and then decreased. @ The
eco-environmental quality index continuously declined from 0.3097 to 0.3065 from 2010 to 2020. The low-quality areas
gradually increased. The reduction of agricultural production land, other ecological land and water ecological land were the
main factors leading to the deterioration of eco-environment quality in Zhengzhou. Under the natural development scenario,
the living space shows the expanding trend, while the production and ecological space gradually declined. In the production
priority scenario and ecological protection scenario, the living space reduced, while the production and ecological space
continuously increased. Among the three scenarios, the eco-environmental quality index of Zhengzhou in 2035 under the
ecological protection scenario will be the highest, and its eco-environmental quality level under this scenario will be also
constantly improving. Simulating future land use pattern change and its eco-environmental effects will be helpful for

optimizing the existing land use spatial pattern and promoting the sustainable urban development.

Key Words: Production-Living-Ecological space; Future Land Use Simulation ( FLUS) model; eco-environmental

effect; Zhengzhou
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Fig.1 Administrative divisions of Zhengzhou
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Table 1 Land use dominant function classification of “Production-Living-Ecological" space and eco-environmental quality index
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Ecological land A S e P R v R I R 0.6220
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Table 2 Scenario transition matrix setting
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b 1 1 1 1 1 1 0 1 1 1 0 1 0 0 0 0 1 1 1 1 1 0 0 0
c 1 1 1 1 1 1 0 1 1 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0
d 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1 0 0 0
e 1 1 1 1 1 1 1 ! o o0 o0 o 1 O o0 O 1 0 1 O 1 0 0 0
f 1 1 1 | 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
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Fig.2 The distribution map of “Production-Living-Ecological'" space in Zhengzhou from 2010 to 2018
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Table 3 Land use transfer matrix of Zhengzhou from 2010 to 2015

2015 4

2010 % A OMBUE O MME &R ol TEE b ke

A WM BHHE WM PR P SHH A,
Bl 25 FH L Meadow ecological land 388.97 0.01 0.77 0.99 2.360 0.48 0.002 0.82
WA 76 FT . Urban living land 0.01  629.63 0.00 0.004 1.06 0.001 0.00 0.03
M5 FIHE Forest ecological land 0.85 0.004  556.17 0.50 1.37 0.38 0.00 0.10
A& KT A2 % L Rural living land 0.67 3.19 0.53 936.65 10.48 0.13 0.002 0.16
Al A 77 i HE Agricultural productive land 2.27 27.32 1.98 27.14  4459.28 41.31 3.07 27.15
T4 A7 s Industrial and mining land 0.07 0.01 0.04 0.06 0.95 110.33 0.001 0.02
HoAts £ 25 I HL Other ecological land 0.02 0.00 0.00 0.00 5.56 0.001  44.87 15.88
KIBEZS L Water ecological land 0.04 0.89 0.04 0.09 2.08 0.81 19.37 188.56

2015—2020 HE[a)ABHN T A p=2s [ 56 R T AR 22 | JLHERS 424.84km” | T A 106 25 (0] 6 A TR B 22, 086 A
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323.38km*, LAY [ Az s (AL v A AR R R b e O A 7 FH L RS i T AR £,y 78.67km?
N 8.15% , A3523 [PEEAR B Al A7 FIHu A 1 84.49km? | 47217 HI AT 1) Al A= 7 P 3t A=
¥ LEERS T 11.93km®, Al AR 7 F M 1) AR 0 45 R) 1 FR A A Bk 3 JREE LT 230.97km?, 7 RS RN
5.15% , FLUR T Az 7 FH A 1) 3 e A 8 FH b R AR A 16 T M 3 501 5% AT 9.76km? (22.17km* . £8534T,2015
1| 2020 AF[A]ASPH 17 A 2572 ] T B i a2 b | G = D PR At R 7 sl A 25 P b o ol A 7= T e B, R
SRAE 7 25 1) e A BSCE I S (B LU A 16 225 (R e A Bt /b | T LAKIS M T A 396 225 ] oy b T RRUEE = 4F [l kg

R4 2015—2020 &AM L HF FAEERSAEFE km®
Table 4 Land use transfer matrix of Zhengzhou from 2015 to 2020

2020 4

2015 4 RHE WEUE A REE ok TeE MMbE ke

SHH  WEAH SAM WAM AR U S A Fih
Hi A A5 HIH Meadow ecological land 363.65 0.17 3.81 4.06 17.39 3.50 0.006 0.14
JREEAE 1 I Urban living land 0.05  652.31 0.003 0.51 7.72 0.33 0.00 0.14
MrHBAE 25 FIHE Forest ecological land 4.69 0.003  541.02 3.93 7.97 1.40 0.00 0.27
LA 3 F b Rural living land 4.46 34.56 3.86 830.41 78.67 12.44 0.008 0.97
Al A 72 M Agricultural productive land 22.80 80.33 8.91 150.64  4102.96 93.14 0.98 22.49
T4 7 F s Industrial and mining land 0.48 9.76 0.70 22.17 11.93  107.87 0.001 0.51
HAlbA= 25 I Hb Other ecological land 3.50 0.00 0.00 0.001 37.51 0.10 12.86 13.14
IS HI L Water ecological land 2.39 15.35 0.27 1.90 21.61 2.16 18.44 207.84

MU T ,2010—2020 4 KN T = AR 28 6] 7 vh 0 FH B RS 0 35 . A0l A 7 1T b 32 % [n]

A HE T FH M B A 6 FH DL R T AR 7 AR RS 43 i B T 175.88km® [ 117.74km’ [ 117.22km* | FH N 1)
ERERAY BN 3.83% \2.57% 1 2.55% , HEHL At KIS b ) b A 7 b G R T AU &2 M GRS T
18.97km”> 8.71km* 28.22km’ , i H:AAF 25 F M I TG 1) 3l | e A A 35 FH B UM kb A= 25 T 6 B (B g el A=
PR TR S, B2 T 10 3 BEERTAL, Hy 33.75km?, 55 R8 %0 50.97% , AR A= 16 FH 55 308 B0 24 0% 1
MRS B d ) B PR K SR A b RS T AR D RS 5300 R 0.01% ,0.0004% L % 0.02% , B4R
Hh Al A 7 MO FE RS | TR] s ] AR A= T35 FH A T4 A 7= I bt A AN [ R JE I e 45

RS 2010—2020 & AR i L3t F) AFE R AEBE km®
Table 5 Land use transfer matrix of Zhengzhou from 2010 to 2020

2020 4

2010 4 WHUE OWRBUE MMk ARE Rk TEE e ke

AR WA SH® WEAHE CHHE PR SHi 25
Az 25 HE Meadow ecological land 361.34 0.18 4.22 4.70 18.97 3.94 0.006 0.88
IREEA: 75 FIH Urban living land 0.05  622.03 0.002 0.12 8.03 0.334 0.00 0.15
Mt A A I Hb Forest ecological land 5.17 0.005  538.94 4.24 8.71 1.71 0.00 0.35
A A2 7% FH M Rural living land 4.86 28.56 4.21 817.95 84.18 10.91 0.01 1.09
Al A= 7= Fi b Agricultural productive land 2437 117.74 10.66 175.88  4094.35 117.22 2.94 45.47
T4 HIH Industrial and mining land 0.45 7.77 0.27 8.80 9.53 84.38 0.001 0.26
HoAts £ 25 I Other ecological land 2.83 0.00 0.00 0.00 33.75 0.10 12.33 17.20
KIS ZS L Water ecological land 2.95 16.20 0.28 1.92 28.22 2.34 17.01 142.44

222 BB ESN

SRUN, W(z)fr;%ﬁ%'cdﬂéﬁjlwﬁ 2010 4F 2015 4L & 2020 4F 2% FH 28 R %) A= 25 PREE i 48 50, 6 o
B ArcGIS HARI 2500 5 9, BIME R B IX (EV<0.02) B KX (0.2<EV<0.35) 2 X
(0.35<EV<0.50) B B X (0.50<EV<0.65) B X (EV>0.65) , T4 &M T 3 AR AR5 T i

=

'\
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[ oA &, A 4 B, DABSHIE] R A, KON T AR 2 FRBE 0 6 B0 2010 4R 1 0.3097 RFSERE 2 2020 411
0.3058 , HAL R A B B 4b TP A5k, AL S HaT RIE 31,2010 2 2015 AFEA0H T g o DX i A B i
A Al ARG BT X A A B Rk, JE R 2015 F] 2020 4R, 2020 A5 XA TE AL R 2027.13km*, [
2015 4F34M 247.21km* , MZS[H] 2R, 2010 F] 2020 AFEASIH T A= 25 I8 5 4 (8] 43 A ARG — 20, AR /= X B
B AR TT o X8, IR i m ANk, A5 i Xt A /D IR B i o A, AR B i XS 38 43 A, R T
2010 3 2020 A H BT X, 505 5T i X DA Ay AR PR S8 A1 28 KM T A6, 84385 ven Jo et DX s A7 78 K M
PG AL, T o e DX = B0 A AP T WG 0 e DX, /0 o e DX 3 A A0S M 71 7 g L X, AR L A 7
AU AR X, 7 o DX B PRl A 25 T o = T AT o DX o B D A A 35 FH s A AR A A
TGN

20104 20154

>z

201045

0 10 km
[E—

BT X
BARTHEIX
H BT X
X
B X

4 2010—2020 EAMBESHERETHSHE
Fig.4 Spatial distribution of ecological environment quality in Zhengzhou from 2010 to 2020

He S IR R R HRE B — B 2 5 1% X 7R 5 I ) B P ) A S BRI O, DRI AR B A 3K (3) L 3
EFRMITT 2010—2020 4 G MBS RUAH B A0 r 5 RS 14 A2 285 sk R 9 AR 1k, LSk 2 M kR N T — 0 2
YR A 25 A S AR R 52 T, DT RR SR R 1 1E B D) B R 25 1 X Bl o A AR A B 2 5 R 2E ol sl Ak, —
JREE DU, DXk P A S PR A A0 R AL 2 A R R AR X RS AR, (HL X 38 P A A O AN 7R 14 IX 3 25 38
BEWeA KA AR 2R 6 45 T M T 2010—2020 4FRisf ] B2 P 35 B A iR AR AL 2R AR A 28 BTk R

AT IS 2010—2020 45 8] S BOR M 7 A8 25 PR 58 0 A3 9 35 8 R R R RO A P R A R AR
BRI, ARl A 77 FE M A Ak S I B b R A S P o B T R UG Y 66.049% , TR, A R A 1%
FH R T Ml Az 7 b A 2SR b A 25 FH b B8 7 A o SRS T A 2SR o 0 1Y 20.66% , HEUOE: T8 A 7 H
AL T 6 AT Hb AL A F AL AR A S A B i el T 0 5 LR 86.70% S IAR Sz, AR0lk Az 7 T b e Ak Ay
T AP RS Sl A 16 F b, DS A AN K ek A 245 F b A Ak SRy ol A 7= FE b U S 808 M Tl A 25 3 85 I
OB EE N E AT 4 T AL AL 5 B ARG YA, 3 5 B0 A S IR B AR Y 53.63% , AR S B
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Jr A s T oy 2 =

£ L FTiA ,2010—2020 AFFRIH T AR A5 RI58 Sif /K P AR 1 B AR XA, HLHC AR 2530558 o i o i 34
B A AR I AR RS ARAES N T 2010—2020 4F 5 1A L K1) 25 AH SC LR ST, X408 M T A A 5]
JRyERREAT T IR FRE Pt | A BAS KRN T - 3t M T S RE 45 R A 1 B A 25 R 5 i R AR AL vp T LA G, RO
SFHAB P ZR A ILRIRZ R RS T [ 2 (8] A0 A AR AR 36 AN TR R B A RIS LIS Bt 3 R0 M T 3l A i 38
IR AR A T KA 25 T Rl D, RSN 7 A A IR BT K- 1T e 23 Hh B B 38, DA ItE K g iy
IO7 1 G BORE, B8 2 L MR A SR, DL A i LA 23R i ik — 2P % |

F6 2010—2020 FRMM T =& =E” TP AETUEBRHESTBE
Table 6 Land use change transformation and ecological contribution rate of “Production-Living-Ecological'" space in Zhengzhou from 2010

to 2020

A IR BN 3R AR (2 A ] ) ATk 7 TR EH 43/ %
Effect of ecological Land use %%ﬁ%ﬁfp\/km Ecological Ecological environment
environment transformation types Conversion area environment quality quality of contribution
WBE 0 i Ay A 7 P - K S 25 45.47 0.00181 31.58
Environmental quality Al Az 7 F - b A 25 FH 24.37 0.00120 21.01
improvement ARy Az 7 T - st A= 25 T by 10.66 0.00077 13.45

A A T Al A 7 F 84.18 0.00058 10.07

AR A= 1 T - AR b A 285 T 4.21 0.00033 5.81

A A T FH - b A 7S 4.86 0.00027 4.77

T A7 - A 7= FH b 9.53 0.00013 2.25

ARy A= 7 T - HoAth A= 25 1 by 2.94 0.00012 2.06

A 2 bR A 25 4.22 0.00010 1.73

LA A 7 T - AR A A= 3 T b 8.80 0.00006 1.02

J3t Total 199.25 0.00536 93.77
I o AL Al A 7= M- T8 A 7 i b 117.22 -0.00158 16.17
Environmental quality deterioration — HCAtA= 45 F - b A= 7™ FH b 33.75 -0.00134 13.70

Ay Az 7 FH b - A A % FH b 175.88 -0.00121 12.31

IR 25 T M-8l A= 7 T 28.22 -0.00112 11.45

b A 25 T b - A 7 FH b 18.97 -0.00092 9.43

ANy Az 7728 [1] - A 1 25 1) 117.74 -0.00081 8.24

KSR 245 FH - SR A 7 P b 16.20 -0.00075 7.70

MR A 25 -l A T 8.71 -0.00063 6.41

Wb A 25 - 2 T FH 4.24 -0.00033 3.41

b A 285 T b - A A 35 FH b 4.70 -0.00026 2.66

H3t Total 525.637 -0.00896 91.50

2.3 ZNEEF 2035 4F “ =AAS () W K A AR A
2.3.1  AREDRS R IR

It FLUS B3R, DL 2015 AF B 7 - R RS 1 S B E R 2020 AF 5B T - b A1) FH SR 18 Sk A 56 %K
s, SR I SRS B BREJZ A 12, FIH GDP AR AR REK | 08K I 1 BE 2 S 50 AV S R 3l [R5
10 FHEREH A7 WK S BiR, e RSN T S 8 R R AR S RSl P 3 e e 2 I 4 A Y
75 B A 48 1 38 B PR ME S, 5 Markov ARV FIUM (45 AR FUAHSS &, RIS B AR IS4, U S B T 7
0—1 Z[a], ZEUEMAZUT 1|, RIS+ Wi 5K BE MR, 854 DUERF IS ML BR300 78 2 RIS
W5 A T FE RS AR 1 B S B0 0 1, AR T8 A 7 b R 5 A 25 I 0.8, Al A H At A
S A 0.5, KIRA S MR 0.1, 158 7 iR, L8R5 HAREEE, 5 2020 3L PrEdRH ik, i
FEEH, BEARS BERN Kappa SEUEMEEE T 1 FBHURE BERCR A 255 R, BUAKEE R 0.78, Kappa B4
4 0.76 , SEIASALIRG B 35 2% R 17K 7, FLUS BB EAT A4 38 FPE AT 38 R0k 2035 4R8I T = A= %8
] " A4
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x7 SESBERE
Table 7 Neighborhood parameters Settings

A= HAES M A KEZESH RS ; ;
FHHb R ZEA ‘CELT:JJ Lo " For(-:st)Eﬁ ! Mealdofrﬁ ¥ iWa\terFﬁ : Othelrj?ﬁ SRHVETEITN - ACKIETE T
& . Industrial and . . . . Urban living Rural living
The type of land use productive ine land ecological ecological ecological ecological land land
land e land land land land o o
PISH
. . . . .1 . 1 1
Neighborhood parameter 08 08 05 08 0 035
A
“"
s
%
GDP/(J5 76/km?)
- 32767
- ik 626

HEFBIREK /mm HESE R/ °C A B/ (N/km?)
- 7193 - B 161 - T 10746
- fi: 5926 - 92 - AIK: 229
d 4 ~Aa
s ' ¢
N T
Nl ’ .
SUKRN B /m B[ Eofr O B /m BB RS /m
- 16064 - 21772 - T 5485
- e 0 i 0 A& 0
" g * ps - ’~
o ‘ « > L‘_‘
BTARNE Uy '
L
) e , ] . " I : ‘
S PR A P I BE RS/ m F)ETIE M /m B ORI E /m
- T 5591 - T 2448 - T 7485
- fEK:0 - fEK:0 - fK: 0
0 10km

B 5 ZHIKzETFE

Fig.5 Diagrams of various driving factors
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2.3.2 AR BN AR b

R4 AR S B A FLUS AR 2035 ARFRMI T « = A2 0] b AL, 25 R ik 6 s, A
[l 155 56 TSN T 2035 4 = Az 23 [B)” MBI EE SR 5 BE NS, HARKRER =T, 5 2020 4£H EL, A8 T
AR 23 6] LA 2020 4ERY 1806.17km? FFF 2 2228.66km* WK T 23.39% , £7-7E ] B9 ik e #, Hirbsk
BRI AT sk e A i I B K T 37.00% 5 8 [) I A= 77 2 0] B o5 M TR B4R 2 R R, A 2020 4E R
4507.70km® T F& % 2035 4Ef) 4082.57km”, FFET 9.43% , Alb A= 7= F ML o5 M FRAE 8L T 514.79km? , T4 A=
77 FH M A AEAS KRG 0 5 A= 25225 8] 7 b AR AEAS I B (H R BRI BE B/ SR B T 4.43% , o U B b AR
25 FH Hb A o AR 0 T i AR KSR A A S A B SRR RS AL, AR SR AL ORE AR K
JEAEFCT 2035 AR T« = A=A (8] Z0 AR FEACRAR | A 16 2 () 4 o ZE R M 7T FR b, A =2 ] K T AR 35 4
PN, AR 2SS (BB v A A ZE PG B AL AR b X

HARRRIG 5 AR A

e TN,

0 10 km
[ER—

N At A=A A
Aolk Az 7= i
| by
I 3 AT
| IERETiE
b Az 25 P
K e A 25 i
I O AR R

B 6 2035 £MMH“ZEZE” ZIEREIE

Fig.6 Multi-scenario simulation of Production-living-ecological space in Zhengzhou in 2035

A PHRAEAE ST R AR B 52 209 B L) 2035 AEFRMI T« = Az 25 )" dhBRAE G 25 Rl Ah AL = A A8 a8
] ) o H T AR AR O TR AT B T A 1 A 1 | b AR 2 1606.44km? | IRATA 1 FH b AT
AR I b 7 b TR AE AR R, E T R IR RN AU T 199.73km? 5 Az 7728 8] b TRTBRAE RS, A 2020 4F 1Y
4507.70km*H Ji1 28 2035 414 4671.95km? , HE MR JE B ARE /N AR B THzMs &= 2B = e se i B s, Hogk
WA= L I 2 38K T 5.67% ; A 823 [RIFE 245 ¢ B A0 30T /0N B8 A T BG4 | R bR i A= 25 T 4
ety ARG At A 25 P o b TR B T, A BN T 14.33km® \5.33km® il 22.28km”*

A SR E SO DS IREE LA A B bR, %8 50 F 2035 AR AR T« = Az a5 0] wp AR 25255 R) i AL
BRIEIN, H 5 52FR 2010—2020 4B 1 A4 2525 (B T FRAH LR d5e i, 15 31 1285.40km? Mt | #0 b | 7K 355 F HC At
A ZS AR TE R 0, H At A= 25 FH b o DB e 22 L 386K T 102.00% ;55 2020 4FAH L, Az 7= 8] ) 7
TR 2 ZE 3 Y, 3850 T 143.29km? ) Hrpofely A= 72 BB 3G 0 1 223.31km? 17 T8 AR 77 ML A8 D T
80.03km’ ; £ 25 [A] 4 1579.00km”, 5 2010—2020 4FAH e R 5 I, Sk B A= 16 FH L R R T 19.87% , AR F A=
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M T T 6.87%,
2.3.3 AERIEEFRE ST

AT A (2) TR 5T 2035 AR T DX I8k A: 25 50458 o f 48 4, [R) A AR 40 25 25 I 055 o 48 B0 4%, 3
AR IABE R AR RS G B AN 7 Fos . BARKRRIE SR AN i AR AR B T 48 40 0.3004 , 25 [H] 43
A - T S5 A AR Ak R DX A A A 2 0k, AR X R A A ZE RSN T O AR X A D
TR0 7E VY ER AR H , T AL 2020 4E1Y 2027.13km* 80 2 2035 4E 14 2539.28km”, B4 H0 T 512.15km”; B %
BT i DA 9K, A S 90 DX SR I 9 2, JE R BB 3 X, DA 2020 4F 3] 2035 4F ) B0 & X AR s b 1
623.37km” ; 5 i o X 2 B A AR RSN T PE AL AL R 2k b X, DS ] 454 B4 Ar , 458 v o i X JE B B 97k
SR, TN DX AR AT, 65 R I e DX T R T B, 2035 A8 g i et XS T R A 591.09km” 5 i T i
DX 32 [ G854 A 4343 A ZEFR M T PR, A0 i 28 B DX I A 7K M T 2 38 A S AR R AL 5 [, 2035 4 g Jo ot
X3k ALK 557.24km”

HAR R SRl 5t AR S

>z

AR ORI S 0 10 km

R IX
BARmR X
rh i IX
R IX

X

E7 2035 EBMHEER TESHEREZT AN FE

Fig.7 Spatial distribution of eco-environmental quality under multiple scenarios in Zhengzhou in 2035

AR AEE SR BT 2035 4R A SIS TR ECN 0.3105, 5 2020 4EAH H, IG5 £ X s AR 5K
BT 243.17km® 458 e Bk DX TETARABLAE D 5K , H 642,73k’ B4 2 684.68km” IR ik DX I A g 3 ik X Sk
e/ IR 8 DX, AR D T 278.64km? , {H 55 5T i DX o b i AL D T 2.95km? AR AR
AIREE R 505 AR S S M e AR P T DU AR OIS S R AR SRR B AR B X I R AR 1k,
R AR S BB I 4 B DI AR R B T 08D, URBH AR e R JR AR 5 T SN T 2 285 B ot i /K P2 [ B 1 25
PR,

AP AESR BT 2035 4EA S HE T ECH 0.3121, R =R St ARSI BE U R S0 &, 3
A T R IX e 5 g o DX ) o b T AR S 2010—2020 4F 52 Bk i AR ot A fess , FEBE I T 44.84km? (1%
o DI i AR R I R LRI R 1719.93km? , 55 2020 4EAH LU/ T 307.20km? , 111 B4 B 2 X
S A 7 b TR B0 E R AN K, MO T 5.21%, BUL AT UL 3208 S T AR T A= S 35 o i /K 7 Sk = Fib
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TP R

TE B AR ARG SR IR 3 T, RN TIT 2020—2035 A4 AR EE B i AR AL 45 R AN 8 TR, 2020—2035 4[]
Al A 7 F b A A ok e At A 2 b A R A AT A T FH RN T A = MG A S Al Az 7= FH A S 3R B
JREMERN FEFINE, R 44.98% , ik A 25 FH G A R Aol A 77 Fi st DA A b A 77 i b 5 Ak ok 39
AT AP AETE T A 7 bR B A AT i AL A S A R ol A 7 B A A R R 2R
TG AT A7 FHHL BTRR R 4 LR 46.59% , AR 7= LA st KON T 2020—2035 47 AR A5G ot it A8 fh 45
W 9 FroR, TH A7 FHHL RN AR A AR % I A0 R Al Az 7 FH M DL R AR Az 77 FH b A Sy b, HC At 2B 25
iy AR T A AR R e s E S S He Sl 51.98% , T ZK R | Bl B Ak kb A 2 LG Ak Sk gl A
FH bR S BOR N T A ST B A i E A, =S ol 64.97%, 1 AESARYE S, RN T 2020—2035
ARSI AR LA AN SR 10 i Aol A= 7 FH A A ok | At A 25 b DA R A AT A 16 FH A T A
77 FH 2 A R A Ml A= 77 FE AR TH RSN T 26 AR A I f i 1 3 3 R 3R (HHE 5 LU AR 55.40% , Fis e T H A&
RN e, 7K | b SO bl A 285 FH b e A Ry Aol 26 7™ B AR ATS TH R S SO T AR A A B i i W fb ) 222
JRH S He ol 58.64% , BAR T AE et 5

25 LTI A AR S IR T S R BORN AR S TR AR A I, AR AR ORI S KM T A AR AR T R KO
RIS 0 A SRR RGN FRM T A0 A AR T KPR AR, i — 25 BB T Bt A% A 37 O 6 ) SR e
Sty , A 23 (R T SR AL AEAS RN, {5 R -t s R 1 el 75 SR a4 o %) [ 80, A 25 FH b 72 0 5, ROk
RISPH T A 25 BRI LRAP b B Ay FEAE i T BT, DRI 1 32 45 6 I N T S B 17 00, 5 45 5 il TR 3R, 5 B ) 25 ) A
Jay, AR AS SO B T PR LR

®8 BAXEREET 2020—2035 FRMT ZEZ B TEAEURRRLESTRKE
Table 8 Land use change transformation and ecological contribution rate of “Production-Living-Ecological" space in Zhengzhou from 2020 to

2035 under natural development scenario

. , ‘ AT TR
A IR BN, A FHAE A2 HAR T Y km? . BT/ %
Effect of ecological environment ~ Land use transformation types Conversion area Ecological Ecological environment
environment quality quality of contribution
BT R ARl 2 7= P - 4 25 T 28.99 0.00148 19.34
Environmental quality AT A 7 T - AR A= 7 73.24 0.00099 13.01
improvement AT A= i FH - b A= 7= FH 140.51 0.00096 12.62
Ay Az 7= Tl - HoAth A= 25 T by 17.60 0.00070 9.24
ARl A 7 P A -7 38 A 25 T b 16.71 0.00067 8.77
ANy A= 7= Tl - At A= 285 T by 7.56 0.00055 7.21
AL TG 7K 3 25 P b 10.24 0.00040 6.30
AR A= 1 T b - b A 25 T 6.90 0.00048 5.23
S31 Total 301.75 0.00623 81.72
I o AL KSR 75 FH b -l A 7 FH b 84.28 -0.00338 23.34
Environmental quality deterioration &My 72 FH Hl1- S EE AE 375 FH i 406.19 -0.00280 19.35
Al Az 7= - T A 7= FH b 151.48 -0.00211 14.23
AR 7 - A AR 15 T b 272.99 -0.00188 13.00
b A 285 T b - A= 7 FH b 19.16 -0.00095 6.58
PR b A 25 - M £ 7 b 9.31 -0.00068 4.68
KI5 A 285 T - 5 A 35 T 11.14 -0.00052 3.61
IR 25 T - T A 7= FH b 8.22 -0.00044 3.05
A3t Total 962.77 -0.01271 87.85
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®9 AFHEERT 2020—2035 MM = £ =" FEFUEBRHEESTHE
Table 9 Land use change transformation and ecological contribution rate of “Production-Living-Ecological' space in Zhengzhou from 2020 to

2035 under production priority scenior

W i BTHRER Y
AR A A AT B ko E“f‘ | FISM /%
cological
Effect of ecological environment Land use transformation types Conversion area & Ecological environment

environment qualit . . -
quattty quality of contribution

B o A LA A 7 T - ARl A= 7 T 98.73 0.00133 15.05
Environmental quality Al 2 7 b - At A 285 FH 32.93 0.00131 14.75
improvement AR A= 1 T -4 A= 7 T by 157.30 0.00108 12.17
Ay A= 77 FHT b - b A 285 b 17.59 0.00089 10.01
Al A 7 -7 3 25 P 20.29 0.00081 9.09
IR A T T - K el A 2 15.26 0.00071 8.01
RATLAE 15 b -l A2 7 P b 80.19 0.00055 6.20
Al Az 7 bR b A 285 FH 6.53 0.00047 5.33
A3t Total 428.82 0.00715 80.61
I o AL KSR 25 b - ol 2 7= FH 30.20 -0.00120 25.01
Environmental quality deterioration B HAE 25 F -4 b 2B 7 3B 24.05 -0.00118 24.72
PR b A 25 -l 2 7 10.13 -0.00073 15.24
Ay A= 7 T b - A A 3% P b 66.33 -0.00045 9.46
M A 25 A A T FH 3.52 -0.00028 5.80
b A 25 T b - AR A A 35 FH b 4.22 -0.00024 4.94
A A T - T A= 77 FH 21.32 -0.00014 2.96
Ay A7 - T A 77 i 8.69 -0.00012 2.45
1T Total 168.47 -0.00434 90.58

R0 ETRPERT 20202035 FRN T =ZEZE" THEUERRREESTEKE
Table 10 Land use change transformation and ecological contribution rate of “Production-Living-Ecological' space in Zhengzhou from 2020 to

2035 under ecological protection scenario

‘ Amet i DT
H: SR BEREN MR AR A S A B B km? Ecologl(’a] Tt/ %
Effect of ecological environment Land use transformation types Conversion area . . Ecological environment
environment quality quality of contribution
TB% T i Al A 7 P - A 25 30.03 0.00150 15.40
Environmental quality Al A= 7 FE -l A= 2 37.02 0.00147 15.18
improvement T A P P -l A 7 98.60 0.00133 13.73
AR A 5 P -l 2 7 157.04 0.00107 11.08
A Az 7 i - K sk A 25 21.46 0.00085 8.80
A T FET b - M A= 7 FH b 106.86 0.00073 7.54
IR A i T - K ek A 2 15.32 0.00071 7.37
Al 2 7 T b - b b A 285 FH 8.44 0.00061 6.27
S31 Total 474.76 0.00827 85.37
5 AL TR 38l 285 T b - M A= 7= FH b 21.99 -0.00087 22.74
Environmental quality deterioration A 25 3t -4 b Af 7= 3t 16.54 -0.00082 21.24
M A 25 -l A 7 7.80 -0.00056 14.66
Al A 77 F A A T FH M 66.06 -0.00045 11.77
Wb A 25 - A A T 3.17 -0.00025 6.51
b A 285 - A A 3 FH 3.72 -0.00019 4.93
AN A= % - T A 72 21.33 -0.00014 3.69
Al A= 77 - T A 72 8.64 -0.00012 3.03
Bt Total 148.90 -0.00340 88.57
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4.1 45ig

ASOFE FLUS A8 5 4 28 IR W A RUAR 25 6, XF RN 1T 2010—2020 4F“ = A= 23 (8] 7 A AL #1743 By
WFFE , I FH AR 28 DR F 0T A8 T A AP Tt AR AbdE AT 8 o0 A7, (I BP R 1 SR R e AR P o A S R g =
P 5T 2035 AERSMN T = AR 28 (0] M R 400 IR 28 5 T 2035 AFEFRM T - b FH Dl g i X AR S BR R 7™
A AR I ZSE T

(1) FRMITT 2010—2020 4« = A2 0] " v Az P a3 (] oA e o) iz, 78 o T AR R, B HF L K A
by 15 FH b A (EL G o e TR RN AN % 5 AR TR 2 Tl oy SR A 3% P s 32 A1 ZE RSN T Hh 38 X AR A
A 16 FH I 438003 A TE A5 A DI, B A 1 A4 16 4 ] A b i RS BRI b T At 38 AR A s i) 7 = A 28 1)
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