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Abstract

In the context of intensified climate change, exploring the driving mechanism of climate factors on the evolution of blue-green
spatial patterns is significant for achieving sustainable development. This study uses three periods of land use data from 1980,
2000, and 2020 and climate data from 1980 to 2020. Based on methods such as climate tendency rate, dynamic change model,
Markov transition matrix, and landscape pattern index. Using ArcGIS and FRAGSTATS software, the spatiotemporal evolution
characteristics of climate factors and landscape patterns in the blue-green space of the Chengdu metropolitan area are analyzed,
and the driving mechanism of climate factors on landscape pattern changes is explored through the grey correlation method.
The results show that: (1) From 1980 to 2020, the average annual temperature, precipitation, and potential evapotranspiration
in the Chengdu metropolitan area were positively correlated with time, with only a negative correlation between the average
annual sunshine hours and time. In terms of spatial distribution, the evolution of four meteorological factors mainly occurred
in mountainous and urban areas. (2) The blue-green space area in the Chengdu metropolitan area decreased by 22.74 km’ from
1980 to 2000 and increased by 62.45 km® from 2000 to 2020. The fragmentation of blue-green space intensified, the complexity
of patch edges increased, the landscape types increased, and the distribution became more uniform. (3) The average correlation

between climate factors and the blue-green spatial landscape pattern index, in descending order, was annual potential evapo-
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transpiration (0.78), annual sunshine hours (0.76), annual precipitation (0.74), and annual temperature (0.72), indicating that

climate factor changes had a strong driving effect on the evolution of blue-green spatial landscape patterns. The research results

can provide a scientific basis and reference for planning and managing blue-green space in the Chengdu metropolitan area and

constructing a climate adaptive pattern. Subsequently, it is intended to include factors such as natural geography and socio-eco-

nomic factors for comparative analysis of driving mechanisms. It will also explore areas such as climate adaptive landscape

pattern construction, climate change risk assessment, and multi-scale climate adaptive response.
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Tab. 2 Climate tendencies and linear correlation coefficients of climate factor changes in the study
area from 1980 to 2020
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Tab. 3 Dynamic changes of blue-green space in the study area from 1980 to 2020
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Area change Dynamic degree Area change Dynamic degree
15 73 i) 1.81 0.37 46.78 9.43
S fa 73] -24.55 -0.33 15.67 0.21
sy 2274 -0.28 62.45 0.78
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Fig. 6 Sankey map of landscape transfer in the study area from 1980 to 2020
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Tab. 5 Blue-green spatial landscape pattern indexes of the study area from 1980 to 2020

55 K@
wy FUEE ppgg g MRERS BINRE opime PEERS pien smme R AR TRIE K59
Vear  landscape NP (AN/km?) /% DIVISION (/Nkm?) LS| CONTAG NRAEE MIEE EER
type PD LPI ED PAFRAC SHDI SHEI
ekt z) 1733 0.0242 53.7911 0.5888 1.2047 9.0628 66.4410 1.4011 0.7261 0.6609
1980 et ] 9557 0.1334 53.7911 0.5825 5.4456 37.4418 56.5871 1.3684 0.9126 0.8307
e gat i) 11 361 0.3431 31.0661 0.8158 12.8884 61.5915 67.8915 1.4415 0.6087 0.5541
W22 0h] 1 690 0.0236 53.7911 0.5888 1.2151 9.1325 66.4329 1.4183 0.7262 0.6610
2000 2 (023 |A) 9353 0.1305 53.7911 0.5824 5.4175 37.2536 56.6295 1.3808 09118 0.8300
WEskas (Al 11 162 0.3371 31.0735 0.8157 12.8689 61.5034 67.9277 1.4563 0.6080 0.5535
W5 22 1 644 0.0229 53.7926 0.5892 1.2706 9.5039 66.2895 1.4303 0.7289 0.6635
2020 40 23] 9 868 0.1377 53.7926 0.5837 5.8251 39.9810 56.4499 1.4087 0.9134 0.8314
W 4kas A 11619 0.3509 30.8083 0.8134 13.6450 65.0784 67.4338 1.4730 0.6141 0.5590
*6 BVEBESEEREIHNEFHRBKRY
Tab. 6 Correlation coefficients between landscape indexes and climate driving factors
SR \ BABEH: BK—ER FRIH BRYT wE
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aﬁi?u cators NP PD LPI DIVISION ED LSl CONTAG PAFRAC SHDI SHE| value
imate driving factor
FEWRIR 0.66 0.73 0.67 0.66 0.85 0.83 0.67 0.78 0.68 0.71 0.72
FEHPEk R 0.72 0.86 0.69 0.69 0.72 0.73 0.70 0.82 0.71 0.77 0.74
414 BRI R 0.76 0.77 0.73 0.73 0.84 0.83 0.73 0.70 0.74 0.75 0.76
YRR 0.68 0.72 0.89 0.87 0.67 0.67 0.88 0.83 0.83 0.75 0.78
¥ 0.70 0.77 0.74 0.74 0.77 0.77 0.74 0.78 0.74 0.75
EDEMSEZHES RAKERENR  1980-2000FF&8HMUEsN, 20002020F8&  (072). ERFEHFRE0. SHXHKER
MBI EAOREZEIEN, @it T, PARAC(ETE 19802000 F+74u83k, 5 R (4 3IA 21085, 083), SNP. DVISONE)
i, SUAMEBHFEANTOLOUAE  PESSOSWRMMBIRTS, BHHSR  XBERN (5060). FHRARSP
K. ZE=EHNPE. PDE. DVSONE. SRR, SWERURINE RN KBUEHRK (086), SLPL DVISON F9CBRE
ED{E. LSI{&. SHDI{A. SHE{E7E1980-2000F  #55. BN ($95069). F9HBATES EDRIREL
IRV, FE2000-200F BEE AN, K FEEK (084), 5PAFRACSKEXEE R (070).

D/, LS{ERKEHAE, LPE. PAFRACHE
FE 19802020 £F $5 45 2 1848 4<, 173 CONTAG &
SEBIEINBAR T, HAZEEENE
WA R EAEEE TR/ NGIg, &T
DEHSHEL, EUSHEIERERDS
%, BEmMES, BEEZEHNPE. PD
{&. DMSION{E. ED{&. LSI{. SHDMf&. SHE
{8 75 19802000 4F 42 128, /)\, 7 2000-2020
FE RN, LPE. DVSON{E. CONTAG(EZE

3.3 BRI B B 4R == (B T SR 3R OR B
HLEISHT
1980200 FRAKIEIR D B 515
TERYAS AR TR, BRW
KO, BARME AMRETFHEE
FEFUARBIEBARK IR, BXEK
FEHER L, HXBKEHERAE/N

orh  FEEEZEREE (078). FHHR
RS#(076). FHPEKE (074), FH=E

FIJBARHES PRXEERA (089),
5D, LSIpRERE RN (20067 ),
BT ERWERBIELME, B
FEREHESRERFRXBEENETRS,
BEERER), PARACZSEREFRIZN
BA, REAEHEHN078, NPRZEERTH
SR )N, KEKEYMEHR 070, HApLP
SEUZEHENXRKE 08, ZFTEXEE
B ks, NP, DVISON 55 BHIEE &

Landscape Architecture Academic Journal | 11



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

#4066, FATEXREETRIRAE.
BIAME, 19802020 F 5 #EHES
REKETTEEE, XEANKET a8
RGN, AIEREEE, 2HhAUNE S,
SEFRRNEZ D IEBREL B RIR,
BE KRR LMY, BEHRRE
HEIR, TERETEY, NmiEE e
K 5 BAKIEIEFITFA T TR RS
B, RTEEARKMEYNET, E54
BSEGHREEMEDZEENE, BREMEK
N SE HIER A TN ; TR
KU E R T A KASEMRYES), 3
SHMTIEEEANEE, HMPMESRS
MIZEAIFNTNRE ; BZERMETTRESE T ks
MAIERERRD, IR THIORL. 2
wmE, SERFEWTEYNEKISRE.
RERNERESKBIR. THEKIE R
B%TRE T TRENETSRS, #HinE
X E R EEE .

431ig

MRERT =, MRAXEZTEOREE
TG OELFTOESRIZ, SSRREN
TUESARIL, RRSBEEUERESTE—TE
BEFEmERINE, #AEET s
MR, XSHEAMBLAREREA—F.
200020204, FHERTENMBEEBERS
[E)4F5, BETENSVBEL. EZ2EmM
El, SMESEEN X5EE. mR
1B PR RARENE. FIBIRELBEDHT
BEANRERFHEZ DA SN FIEE
RKELEBIAT 07, REBEKRE. BEH
IR AKX SWERENEEZRER, X
S5eEaE”. pERs™. BiRRsUn
MRER 2. N EHESSEVIEEE
HHXBRERA, X2EASA

=AE
== ~F

12 | @4

FEEEEN, TEEKERR Mg
MAXAESFE, slesWEREERNt, 5
Zhang % M AR5, BthEEXEHR Y
WA, EMEBIVETES AL, GOPE4t
SERRM, Xoa2RTIRSIERMNLEE
B, BRRSHEH S AR mEERR
MERE. EEMRERESMHARXAILERE
R, SEEEREAE BRI HIA T :

(1) EEMLEINL). B7ETFAESMLE
USRI, BTSRRI A SE. &
BERSESER, ERERTENESM
AT, ERENSETNAEREES.

(2) £FTIEEAR. XPESTIER
A, MATEHEER. WAKKEFBRE
%, IR B KEAMATKIEIRGE S,
B hERSIET NS IR TRIKERELR
B, REsERMER .

(3) BEREMIFIT. RAZMEESR
SUEITRN, BEEZR R ARESHE
BIUBEHIKE, BIFESRI. SUWEML.
HRINRIRS, ESBESTaMSEERGEN,

(4) £RIPEME. IRESRPS
WETIE, RFREBENESRESG, W
B RS, NSRS ENAEY S
MESREY BHTRSSEWEBIINL
BESETNIE SRR PE

5 &iR5RE

KRR F A 19804, 20004, 20206 =
HA+ b 7 FEHR R0 19802020 FES3R. FE K
2. ABREBFBTEERESEHUE
ETFSEMEERE. 5 EUARE. SNES
. SUEBIEEE % BBIACESH
FRAGSTATS Bt  SMTRERER T =R
BERRESUEEHNREETEE il
RBXBEEARTSERRNRWEREN

IIREILE. FEARERIT

(1) 1980-2020 FF Rt ERER T B FF S SR
fEKEFMBEZENERMEZ EAES, K
EE RS 525 019C /(10a). 1648 mm/(10a).
094 mm/ (10a), {NFHIHBRESHEFS)
FIHEX%, KixtmERA-002 d/ (10a) ; =[8)
ok, BXKEBTHSNM, ERSER
EE LB EX BRI ZE RN E.

(2) 1980-20204F, RRERESTE LS
[BIEFRSE ISR D /E/ MEEIEN, ZEE
EHNE], BEERIAGAINE 5, =MKRY
EINE SRS, pERE T BEE S =(E
T8 FR 7 19802000 £ Jj 122,66 ki?, FEE
REMMFLH AHH, 7820002020 F 3G 0
6242 kv, FEAABHHANERILAEH
MM, BEMAIKE; SNEEAE, &
(RN EAINE, LSS RE
12PN, DERRAVE NS A BADERETITE
#HmEIS5 .

(3) AN EREFNEE T B
FBRHOREKEYR K, KEKEHERKRE/N
R A FHBEZEREE (078). FHH
B4 (076). FHEKE (074), FHF
& (072), WFEEZTERWEBIEHmES,
PAFRAC Z SRR FRIE MR KR, KEKEHE
#078, NPESEEFHNZWEN &), %
BXEXMEA 070,

KR RESETUSINEEZ R
T, REMEHMESERRSEES
[ESEETRAREN, B TPRANTSES
RN XS SWAEEEZIIAIR. HfR
HERO A ALERE T B = B AN E IR,
SEE R ISR BRI AR T 7%
MSx, ERRAREGAEEEAMIE. 1t
SRFERBENHEE H BB = EEHE
TEIIREILE] RSN F EFHTIK



SIEBWER TAEREHERST EEEIHERIG | EEH &

& EM /20255 /5842% /550188

SWHINS EE AT M5  RFRE—FF
SEEARSEZZ=EEBIEENR,
B N ESIEEEE. SRR
foih. ERESRE NN NS HEIET
i XPB A,

O

SE

(1 =FEX A, b KEHT BRLHT T 5 L%
Bt 693%-TFRE[J]. RIZHF T, 2006(01): 112-120.

2] FEFHEA. CRAET B LR HPATE
by i —— AT AL [EBIOL. (2021-1130)
[2024-01-31]. https:/baijiahao.baidu.com/s?id=171782
3031718589626 &wir=spider&for=pc

B3]  EDIAARIUR X TR CRARAT B AR
#9ifFa: )1 i & [2021]345[EB/OL). (2021-11-29)
[2024-01-31]. https:/www.sc.gov.cn/10462/zfwits/202
1/11/29/40678782564141e68{4d1d27180befb9.shtml

4] BRI AR, LT, F i LR AR
TR REGXBR AT —RT RIT2FHF=X
AT B G EARELARL)). 2 RIAE, 2021(03): 78-85.

(5] RE&, XIAHE, B0, . 3R A2 45 T AL
BARAT OB T —ABRATRE TR ABII]. 3R,
ALK, 2022, 46(10): 104-114.

[6] EAER. Huid 50l KA Y eh THIXALT X 2454
#XAT[D). B4 B FAH X, 2019,

(7] AT 8, #4, KUF, F AFFLUS-INVESTHZA!
ek E TR S AR MR — ARt
BRHEABII]. RF B, 2022, 29(05): 38-44.

8] #&. WL R B FRALR] 5HEH D]
T AFARAL K, 2017

[9] DONATI G F A, BOLLIGER J, PSOMAS A,
et al. Reconciling Cities with Nature: Identifying

Local Blue-Green Infrastructure Interventions for
Regional Biodiversity Enhancement[J]. Journal of
Environmental Management, 2022, 316: 115254.

[10] MANESFE INCERTIG, SALVATORIE, et al. Urban
Ecosystem Services: Tree Diversity and Stability
of Tropospheric Ozone Removal[J]. Ecological
Applications, 2012, 22(1): 349-360.

[11] GUNAWARDENA K R, WELLS M J, KERSHAW
T. Utilising Green and Bluespace to Mitigate
Urban Heat Island Intensity[J]. Science of the Total
Environment, 2017, 584: 1040-1055.

[12] 3, 4%, Xk, F8 AT BE R ZRME L
By R TARAE[]). Akl K SR (A RATHIR),

(3]

[14]

[15]

[16]

{17

(18]

[19]

(20]

[21]

[22]

[23]

(24]

[25]

[26]

[27]

[28]

2022, 46(01): 219-226.

T, H, X B0 B B R AL
FRyE T HTI]. EAK, 2022,39(07): 75-81.
VOSKAMP I M, VAN DE VEN F H M. Planning
Support System for Climate Adaptation: Composing
Effective Sets of Blue-green Measures to Reduce
Urban Vulnerability to Extreme Weather Events[J].
Building and Environment, 2015, 83: 159-167.
RARSE, L3, Bl AR UE T[]
AARME & TAZ K 4R, 2020, 35(02): 179-187.
AR ARARTTL S04 Tk THAE R AL B2
HR[D]. e diE & TAZ K, 2007.

Xldk, I, B RART B A S bR
AUARSWRANSRL, $W ARSI
T[] BARRRFAR, 2023, 38(10): 2599-2618.
TReAR, SERSE, Rt F FERAORTE AR E
L A AR R A NER v B R T[], RRAZ
BAL 23R, 2023, 25(01): 190-207.

FIELD C B, BARROS V R, DOKKEN D J, et
al. Climate Change 2014: Impacts, Adaptation,
and Vulnerability Summaries, Frequently Asked
Questions, and Cross-Chapter Boxes. A Contribution
of Working Group II to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change[R].
Geneva: World Meteorological Organization, 2014
Az, 2, R 196120135 MA HuE B
S E TACARAET]. KAl B oRA AR, 2018,
16(02): 122-131.

Em-F B, KEH, £ 200320185 Exb A&
BB R KA 2 0 REAAFAE]]]. TF R
32,2021, 44(05): 1299-1308.

Ta%, 2. K AR EZAM R T SR
A FRA—VACABAGID]. B SIS
1R, 2023, 38(02): 257-264.

ik, AAR, ZAHE, ¥ H35F6FMRMFEN
Heky R TR AE]. F oA, 2023, 4001):
303-317.

GHE, B, A KORR R TE SR E
ERB B A SRR od: VAR IR B4 [T].
TSRk kAL, 2023, 52(6): 132-141.

RETR, FBER, TH, F. 20002020574 RIEANTE
ILRHF AR ERIRFE E HAVOL]. R
Al X5 AR (A ARAHFIR), 2024, 48(02): 219-226.
BT, B, 2R, BT R AR TAFAEBIR
FHEEHFL]. BAAFIEFIR, 2023, 38(6): 243-
251.

HHAHT. IR R B S TR IR )
HFR[D). K XILK 2, 2019.

HA2 K. 1986-20204F 3 iR+ KFUL L HAR
SMARE AN E R TR R EHFL[D]. A
M NRFR AL K, 2023.

[29]

(30]

(31]

(32]

(33]

(34]

(35]

EIM, FE, BAUE, F KRB ZENHZREET
B AR A[T]. ALK F FIR(TFRR), 2023, 57(11):
2266-2276.

X)3%, B %A, BF, F. 1980-2020F4 FFTiR R
HoA AFAA R ERALIRS) A []]. KRR,
2023,30(5): 335-341.

AR, FEFF. AT ERA R TG RACEREF
R E 0 2ig T H HwA]. LR, 2023,
41(5): 643-661.

IS, BFR, B, F B R RES
X ARy WY IS e L R X 4 B—— VATl
RIFH R AFII]. B SR, 2024Q2): 1-11.
Waid, AHE, RASAR, F. 205 RGBT
A RyiR TR RF[T]. FERFARL, 2023,
21(3): 28-35.

ZHANG X J, WANG G Q. Dynamic Landscapes and
the Driving Forces in the Yellow River Delta Wetland
Region in the Past Four Decades[J]. Science of the
Total Environment, 2021, 787: 147644.

FSHE, B, RRYE, . 2000202044 % Sk
B A 2R ER AR F ] Bk
ik, 2023, 514): 67-73.

Landscape Architecture Academic Journal | 13



