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Abstract

Faced with the issue of fragmentation in the development of the ecological space, the demand for enhanced ecological function-
ality, and the goal of achieving high-quality regional integration of the Xi’an metropolitan area. This study analyzes the ecolog-
ical spatial pattern of the research area to extract its structural characteristics and construct a regional ecological network. This
study primarily employs the Morphological Spatial Pattern Analysis (MSPA) method to conduct research based on extracting
ecological structural features. It further examines the evolution of vegetation cover dynamics for identified potential space with
ecological functions. It employs a resistance index system to establish the foundation for constructing the regional ecological
network. The research proposes four strategies for ecological network integration: network consolidation, corridor bridging, net-
work patching, and ecological restoration. Analyzing spatial and resource structures identifies ecological patches and corridors’
types and distribution characteristics. At the regional scale, a multi-center ecological network model is proposed. At the meso-
scale, a “core-corridor-buffer zone” model is suggested. Adjusting the layout and spatial structure of ecological space based on
different integration strategies to enhance the connectivity and stability of the ecological network, thereby constructing a metro-
politan ecological network. Finally, this study’s main conclusion focuses on analyzing the ecological space structural evolution
mechanism, the technical pathways for ecological network construction, and model exploration. It presents the ecological space
structure of the Xi’an metropolitan area, offering new ideas and methods for ecological space planning. These research findings
have significant theoretical and practical implications for advancing the development of urban regions to a higher level.
Keywords

Xi’an metropolitan area; eco-spatial structure; morphological spatial pattern analysis (MSPA); minimum cumulative resistance

model; eco-network
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Fig. 1 Land use map of Xi'an metropolitan area (2022)

1.2 AREHE LS ZE IR E

P EHEANC R RIBX, Rk
I, FERRHESORENKE, TER =&
YN IR R R B S 0 R
BBAHRIIOCAN, BRI SRIH
KEXE, BR“—H— SREXRNE
TR R, HEARAIT206x10" kv, 1K)
SCETEREEATTEE (BRAHX), &
PATRERX. JBHX. XFm. =ZRE. &
FRE. fLRE. 2. RIE, B)ImEM
X, ‘BemimEX. EMX. FFE, B%
TSEK, 00FRETAQT82AA, #HX
EFRENI3TZIT. ALEHEEKER
IR ESRE. DS IFEE TSI
BEATSROEENMEMILEL", B
1 & B HE 34 2022 5 PH 2 ER T Bl - 1 A
FAEEY, TIIRENAHM. ARdh. EE AN
R B FERAER (E1). Hk
B e 309%, MRS EE1576%, Fb ALt

Bl

7Kg

p33:

Hit
R
R

010 20 30 km
[ e

4043%, EEMAELL18I%, HWHER A
bt 21.76%.

LA TRBIX B SR GAEN RS, K
S EBI X R A ZSIMRIE B B
A, BB AR ATE R = 6 R
BY RSBmO SBRESEETE
FIZ. NEERBRRRINE, T340 :
1) ERIMEES—, EMEHEPOHEK, 4
SEEBENE, D, EEATHE
SZEEUFBRUAFE R A BRNASEE
WX, ESRGIRSERAEMRT; (2)
ZREASZEEBRE AR LS
BENAEST AN ERERTHERERY, S
B OB A TS TIRENES:. ARG AR
E; (3) EXTEEMARE, EmENhL%
WHAESERRARZ A T@ZRES IR,
ASTEESERS, RA HEREE—
EAESENZTEMERS, HEEREN
BERTEA AT, B HnEXNEFE

(



PIREHEAEST ESIFESESNENERT | WEs £

% EM /20265 /5842% /50188

HZERINE. Tl BREFM. Tt
SERFEBRFALNA, XEZEATE.
gk, ReEvAish. SRHESTE.

2HARFHE

(1) BDRAILAER M SREESS
B R TEERBT; (2) RIBETS
BRSS ML BT, SEASMEEEWIE 1ts
AR ; (3) MRIBERERAESAIER RI)
B, DARELAMPEIBE, MRAESWEES
KB, BRI TR ETEZS R AL AN E
TR (E2).

/.

21 FRskiR
IR AT RV ERETR Z SRR AR 1.

22 FET BB

s = a4 (Morphological Spatial
Patiern Analysis, MSPA) B—Fh{E BE1GRANE
ENEEBETIIT IRBIFIS KT
R, ZFERSole. Voot EF/EI. BAK.
FeE., MzESEHFRSFRE, MR
HIBH D PR B S LA 77k, MSPAYR
IR R B e EE B RSN AE S
#E, FEEHIELERTZRENSENS
S ZIEN LA BRIBEER S X
B, EHERRAESERRRERIEA
Al HAEEXEUEAE R, BIZMSPA
ERRIREIRRIES B SR A EZ O K,
SARPEH. FLBR. hERIX. HHEX. B
XTI RNESHRUEEL, MSPAERE 2
K AT IVR =S B P& E 2R i
BE, AR OSET.

23 FNERMHE
S EBETEE WA S ME S

E2 ZALE

Fig.2 Research framework

R BIEXBRKRIR

Tab. 1 Data types and sources

HiERR HIERIR =) HHEKIR B I
Data type Data name Year Data source Unit  Resolution ratio
. MR
DEM % 2022 (https://www.gscloud.cn/) m 30m
Wi I 2022 %%ﬁ%éﬁ@?%fﬁﬁﬁﬁ o 0m
(https:/www.arcgis.com/)
H— L BER L ERE R G
(NDVI) 2022 (https:/data.tpdc.ac.cn/) o 30m
U E R IR RSB E AR AL -
po— il 2022 (http://www.geodata.cn/) o R
i=ER
R 2022 Open Street Map — RENE

(https://www.openstreetmap.org/)

MIMENEEFRz— BIREBRMEERE
(Integral Index of Connectivity, IIC). & 7F 1@ M4
5 %4 (Probability of Connectivity, PC) FOBIsR &
EMIEL (PC) BRERMMRSIERZEEX
AR BERN SE R N BN F 25
e XIS R RE B BRI A4S
2 BRREEA R ENBE NSRS ES
RIS,

NCR B EXFHATE PRSI NLEE
f8hR, BRE I BERNER. AR KPR
[EZE B LR, HCESEEMOE], (Eik
KRBT E BT, PCERMAESLESR
T, PHEVIEERNTER Y BB
RREER, X MERE B TSR BER

A EAEANE B M R E A, TTREIAT
(1) (2)s

SR ST ( - )
¢ = ) )

2
AL

STty (o
A7

A, nRREMPRERLR2E; a5
PIZTRPER I FIFER j HVEAR ; A, SIS
ER ; DhRNP AR NE RN SRS
88 ; P RYTREDEER FIBEER j B B
JUE,

dPC TSN BER AN K R
EBtTEiEE. BcRR, TR
BHBRIEIIRE, WRE KB PCE

PC

Landscape Architecture Academic Journal | 25



TR MRS ESHRP | BLUE-GREEN SPACE AND PROTECTED AREA IN METROPOLITAN AREA

NEWIERMSEEE, dPCEMS, DHRATE
XErEsthHEE. HELAR (3).

dPCL — (PCtotai—PCrem) (3)

PCtotaiX100

A, PCoa e B EFTEDIERAIRAN S
BIPC{E; PC ., 2B i SRS PCIE,

2 32 Fi) A3 ArGIS 10.8 %0 Conefor 2.6 22 441+
FIIC. PCANAPC, ARYEWF XIHAIANE B
RDHERNEFEEHEE. RIEALE
MENEEEF SEERETRIBLAEL
HERM R R EIRFR BT E T,
TEREIRLE R 501 fEHBE 15 000 m g
AEEEEE, ZEEER 05,

2.4 AREHEESMEE LENIERMER
L2

WIS AR P 2 AR T B A S M 48 B AL PR
NFEMAR, TTAE AR LR
MPRE, NESRETSEEIRRAKE
S, TNRRRE R TR S AHT
R, HESUINRAESIER Z IR
BIREdR". xR, ASREMAE
RenXEiBE R EtRnEs". it
5N HHMAVEREEEN. HAHE it
REREFLBESRER, W EREMS
MR AR R IS A

2.4 FRFHERRRE

ESRENERIBEES RGBT HLE
1. SEAMINE N A KR ST EEE
B ARSI mARS. AXNERET
SEEBEMMSRAGNRSEE, BN
REX LIRS BARTRNEME, #OTh
KRRFESZYWSHEN " RENENA
T (K2), ZRErEECEANESRS
AR5 TIRERY A, HAPERT~ 8
KAGATNEARRTENEFMMEZ—
PO B S R GBR S UHESE TR
B XEHM A AXREHRTH—
BEESX, HEXKEEITHERRE 18
A= (4) (5),

a=0Q/Q (4)
E; = a X Ey; (5)

P, aAESHRESNESERTHIX
HELERE; QMQN A ARLETENE
WX ESTERMARRE ; E X
KL RS KN AR ESIRS IS
BRT; B, a2 EFHES RN BNE
SHREBINEEFERT, Hfi=1, 2, 3,n,
DA R, B, B KK BRA
AR O R 7S R G K AL,

HERE—HSRGEH, HAMBESRSD

SEHNERTEER. EFREREM, &
PEESESRERSZEHFERKER,
AT HRET AR H AR IESR S
EAESRGHESIRSKY, EHREZRI
FEEP AR & RENESKRS N ESS
R T RMEV]. MiEHE R iRdE
BWA—HEE (NDV) #HTUE, BEIAR
(6)—(8)s

f = (NDVI = NDVIpin)/(NDVI gy (6)
- NDVImin)

fvi =ﬁ]/f:]l i= 1' 2: N ] = 1: 21 3 (7)
Efpi=EiXfu, i=12 ,n (8)

B, FREWEZE; f2IMEKER
HRERE SRS (TR, K.
RATEARNERK ; [ RERPESR
GEKEL O ; fRMARETESR
GERT RO ; B, R R
REREEET R S RARE Y ES
WET ; ER 1R IR A RERS
WEERET. FERReRLRIERES
RO SRS N AN AT T IE.
BT AR, HEERSHEREE
SREMSNMELBRT R (%3).

B b ik A AS R GRS UM AN NV ER
25 ABEHEE. HE HHFIRRD,

%2 AEARKMASRESHERESBSHMER (41 . 5T/ (' a))

Tab.2 Ecosystem service value per unit area of different terrestrial ecosystems in China

; HaRs RS ZHERSE XALBR S
HE‘%;E@ Provisioning service Regulating service Supporting service Culture service
SMCONPS T emmr  mRAS  AHED  ABED  AOUET  LERS  AMEHRE | 2SR
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i Hh 8.8 0.0 0.0 0.0 26.5 17.7 300.8 8.8

26 | i



PIREHBAEST EESHFESESNESEZMT | XeFm £ Ek/ 20255 /542%5 /50153

FEKEEBERRMAINTINUR. HEETTIE
£V BRFZ LN R TR (F
4), AEMPEAERE RO (1. 3. 5. 7. 9),
¥ X B E X #r v (Analytic Herarchy Process,
AHP) 8 E 6 TUTANFE N E,

2.4.2 [ EEEE

BE B AR NRARFE /7 (Minimum Cumul-
afive Resistance, MCR) #& AUk % 7. MCRAEZY
AP ZRA, EEBIENY
TN EDER BB R, R
BHIRERZ, BTESMEWEI LT

I 3l
LR BRI

8§~22

22~26
26~30
30~34
34~48

0 10 20 30 km

2, FIRBLAEIREDZIEMRP. £S5 ———
3
IMBEEMTR LRI, BIIE
E3 A NHEERE
BACCSE 1, AWz B IR INA @ 3% Fig. 3 Comprehensive resistance surface model
MR ERAE NERE (E3). 1ZARAEHE
MRPFT PR AER S, A
R3 ARBHBEFRESREREMELER TR (B4 T/ (hm®-a))
Tab. 3 Ecosystem service value equivalency factors for different ecosystems of Xi'an metropolitan area
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Service type Provisioning service Regulating service Supporting service Culture service
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Tab. 4 Ecological space conversion resistance index system of Xi'an metropolitan area
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Fig. 7 Ecological space structural characteristics of Xi'an metropolitan area
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Fig. 8 Multi-center ecological network construction model of Xi'an
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Fig. 9 Ecological space layout and structure of Xi'an metropolitan area
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Fig. 10 Ecological space layout planning map of Xi'an metropolitan area
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