MBS 1000-0283(2023)08-0032-10
DOI: 10. 12193/j. laing. 2023. 08. 0032. 004
hE 525 TU9SE

SCERFRERD: A

YRS EHA: 2023-04-25

f&E AHR: 2023-06-21

RS

199854 / B /AR IHBIEA / R
RE /AR BEANSERIL SR
=

200054 / 22 /AR ABIN A / FEIRER AR
& /ARBEARSERRLI SR
3HIE

1987 FF4E / Z /AmABMA / L/ BIBUS /
HRB AN S R R RERE

*B(SEF (Author for correspondence)
E-mail: meishu_zhang83@henau.edu.cn

32 [4d

EEK, 2023, 40 (08) : 32-41.

BETFHHHRMESRA R IR T LRI RH LI
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Abstract

Incorporating the health assessment of urban forest ecosystems into land use planning is of great significance to realize the
virtuous cycle of the urban ecosystem. This paper takes Zhengzhou City as the research area, based on the land use data in
2009 and 2019, uses the CA-Markov model to predict the land use situation of Zhengzhou City in 2029 under four types of
development scenarios, and builds a city that couples urban ecosystem services The forest ecosystem health assessment system
evaluates the health of urban forest ecosystems under four types of development scenarios and discusses optimal land use strat-
egies. According to the evaluation results, the urban health value under the ecological city construction scenario increased by
19.01% compared with 2019, the largest increase, while the urban health value under the rapid development scenario decreased
by 17.03%, the largest decline. In addition, the number and size of urban core patches significantly impacted the health of urban
forest ecosystems. To maximize the benefits of forest land expansion and effectively improve the health level of urban forest
ecosystems, land use planning strategies that increase forest land construction at high-increment ecological corridors and poten-
tial ecological corridors can be adopted.
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Fig. 1 Land use types of Zhengzhou in 2009 and 2019
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Tab. 1 Probability of land use area transition in scenario 1 and scenario 2
R 3 70 it Hit i Bk At 7K Hith Fth
Land us:type Forest Grass Formland Build Water Other
BR E= BR Ex BR Ex E= BR E= B8 Ex Ex
h 58.59 43.39 1.52 0.78 28.62 24.60 11.13 31.13 0.14 0.09 0.01 0.01
b 8.32 4.52 0.11 0.06 55.60 39.71 33.73 53.73 2.24 1.98 0.00 0.00
b 9.79 6.54 6.51 4.73 51.74 37.11 30.78 50.78 1.17 0.84 0.00 0.00
% b 13.08 4.34 1.58 0.64 23.55 13.60 61.22 81.22 0.57 0.20 0.00 0.00
Ik 4.59 4.59 0.31 0.31 29.63 29.63 3491 3491 30.52 30.52 0.04 0.04
Hofth b 2.57 1.46 0.01 0.01 43.90 3.80 44,01 94.01 9.50 0.71 0.00 0.00
F2 BREMESEANIHFIAEREBERE (B4 %)
Tab. 2 Probability of land use area transition in scenario 3 and scenario 4
e it Eith i Bk A K Hth A
PR Forest Grass Formland Build Water Other
Land use type = = == == = = = == == == == = = =
5 5 15 1B5 1E5 5 15 15 1B 1H5 E5 s
R 68.59 73.59 6.89 1.02 15.40 18.76 8.97 6.48 0.14 0.14 0.01 0.01
B 18.32 23.32 5.11 0.08 49.80 52.60 24.53 21.76 2.24 2.24 0.00 0.00
Bk 19.79 24.79 11.51 4.65 45.92 45.69 21.61 23.70 1.17 1.17 0.00 0.00
A 23.08 28.08 6.58 1.01 19.86 20.16 49.91 50.18 0.57 0.57 0.00 0.00
7K 4.59 4.59 0.31 0.31 29.63 29.63 3491 3491 30.52 30.52 0.03 0.04
oAt FH 12.57 17.57 5.01 0.01 39.80 37.25 33.13 35.67 9.50 9.50 0.00 0.00
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Tab. 3 NPP values of different land use types
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RIE CGRMGITFELY (htips/izhengzhou.
goven), BB EERBRFEDAHNE
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470888kynY, FRKEHH26TTAG, HES
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ESV=)",ViXx Ai X Ef (6)

ROFHMIRMA. KA i, EEM,
B, KRS PSR AIF FT A+ b

3t F A KA it Eith Hit BiZ A K Hitt At

Land use type Forest Grass Formland Build Water Other
NPP/ (gC/m**a) 642.9 382.8 426.5 347.1 236.8 80.9

®4 RELHFALRBMESRGIRE HR S
Tab. 4 Ecosystem resilience coefficients of different land use types

T3t KA it Eith Hiit Bz A K Hitt At

Land use type Forest Grass Formland Build Water Other
WA &% (Ri) 0.85 0.73 0.47 0.27 0.77 1
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Fig. 4 Land use types under four development scenarios in 2029

D0FREXRERT, 52019F 4
tE, #RHIE661%. EHFA104%, it
B 16.55%. EiE g0 24.2%. KEE D
0008%. HAth /> 0002%, Ry
SKAAHT, MBI EEEE, THXS
BEEAmERRE, Bk BHAIEEM,

D0FBFEISBERT, 52019F 48

RS HEBHMESEFBUERESRESMEL 2R

220 R i

EUEC SRt i g pis:

Eb, ARHBIZHN1048%, B ILHN520%. #
HUR D 1207%. IR AR 36%. KR,
>0006%. EcAth FsthE > 0.002%, #Ah, =
WL, BRIy K BRI BRI,
ISR, B TR R,
00 FASHHREREBERT, 52019
AR, FRHIZAN15.38%. B/ 0.90%.

Tab. 5 Ecological service value equivalent table per unit area of China’ s terrestrial ecosystems

TR it ksl *HF Xk BYE
Land use type Supply Regulatory Support Cultural Total equivalent
A H 1.27 1.4 1.28 0.06 4.01
FRAk 1.29 15.34 5.26 1.06 22.95

RERN 1.25 12.72 4.76 0.96 19.69
b 0 0.15 0.04 0.01 0.2

K& 9.32 110.85 3.55 1.89 125.61
feiyeaiiheil 0 0 0 0 0
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Tab. 6 Area and proportion of land use types

WE . ESRG IR FEAREM,

33 BERE RS

RIBREITHER ESHHERE
=N WHTESRGRRERLERS, KE)
1901%, REVEFFAESHHER, IIARMM
FRIPMBFERA B IRNS THHESR G R
FEALD. BASISARER MERELR
791828%, {CRTAESH R, ARt
SRFRSHMMETESHASHHERIER
054%, KMIZARBET £SRREE
FAAETSRERSETI 78RR, R
mm, ARELZRERT, BREENERRT
1703%, XEPAERREZRERT, ZEH
A ST AR TAS ALY IR, WM AR
MAESRGRRE L TFIFNE.

e 20094 20194 ER— [ BR= R
Lanidi%s%?;pe Year 2009 Year 2019 Scenario 1 Scenario 2 Scenario 3 Scenario 4
ERVKM®  LeBl/%  ERVKMS Lel/%  ERVKM? Lefil/%  EmRVKM? tefl/%  EmRV/KM? Eefl/%  EmR/KM? Eefil/%
it 1427.43 18.667 1493.2200 19.501 1546.6790 20.167  989.0100 12.896 22989690 29.976 2675.0820 34.880
=R: 1) 36.47 0.477 267.9830 3.500 283.0761 3.691 188.8443 2.462 667.1898 8.699 199.5273 2.602
B 4421.56 57.821 33442200 43.675 29243270 38.130 2080.3810 27.126 24242570 31.610 2483.7910 32.386
X 1 540.05 20.139  2422.6900 31.640 2786.4400 36.332 4282.7430 55.842 2150.2950 28.038 21823190 28.455
Tk 214.36 2.803 128.6480 1.680 128.4606 1.675 128.2347 1.672 128.4282 1.675 128.4300 1.675
Hofth FHHb 7.08 0.093 0.3069 0.004 0.3177 0.004 0.1539 0.002 0.1683 0.002 0.1728 0.002
KT ETRGRRTGEER
Tab. 7 Ecosystem health assessment results
EA RGBS 20194 ER— BFRZ BFR= E=
Ecosystem Health Year 2019 Scenario 1 Scenario 2 Scenario 3 Scenario 4
Index BE TUEE% BE LAURERE% BE  RUEE/%  HE  RUEE% BE  TAEE%
\'% 3360 289 0 3347 656 -0.38 3112325 -7.38 3544 146 5.47 3643 435 8.43
O 15.99 0 16.15 0.95 16.68 4.25 15.81 -1.18 16.10 0.64
R 3790 0 3747 -1.13 3212 -15.27 4260 12.40 4275 12.80
ESV 891 414 0 888 984 -0.27 656 167 -26.39 1182 986 32.71 1178 187 32.17
PH 5 884 0 5873 -0.19 5503 -6.47 6203 5.42 6 306 7.17
H 72423 0 72256 -0.23 60 092 -17.03 85661 18.28 86 194 19.01
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Fig. 5 Spatial distribution map of ecosystem health value
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