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Study on the spatial differentiation characteristics of BGI multi-function
and its landscape pattern driving mechanism in Sichuan Tianfu New Area
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Abstract: Blue Green Infrastructure (BGI) is an important tool to achieve the strategic goal of climate
change adaptation. The purpose of studying the spatial relationship between BGI landscape pattern and
function is to provide a basis for urban climate adaptability construction. Taking the Sichuan Tianfu
New Area (including the coordinated control area) as an example, based on remote sensing image data
and from the perspective of climate adaptability, the BGI multi-function evaluation and spatial differenti-
ation feature analysis were carried out, and further revealed the main driving factors and driving mecha-
nism of landscape pattern of BGI multi-function by using geographical detectors. The results showed

that: (1) The overall multi-function level showed a decreasing trend from Longquan Mountain to the
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east and west sides, with high-service functions concentrated in the Longquan Mountains, Pengzu
Mountain Scenic Area and coordinated control area in the southeast direction of Sancha Lake Scenic Are-
a. (2) The overall spatial distribution pattern of the multi-function level showed a significant spatial
positive autocorrelation relationship, with significant high (HH), low (LLL), and high (HL) clustering
characteristics. (3) Landscape composition type, network structure element type, patch density index
(PD) and area weight average shape index (AWMSD were the main driving factors for spatial differenti-
ation of multi-function; landscape composition type and network structure element type were the main
interactive driving factors for spatial differentiation of multi-function. The study has identified the driv-
ing mechanism of landscape pattern on the spatial differentiation of BGI multi-function, which can be
used to guide the construction of urban climate adaptability in the study area.

Keywords: Blue green infrastructure; Multi-function; Landscape pattern; Spatial differentiation;Driving
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Fig. 1 Location and elevation map of the study area

2.1.2 FHEBERREFMLIE HT gD LHER
B BN L S BURF 55 X 2020 4F 7 A B9 Landsat 8 %

BAREE , I ENVI 5. 3 hsg iR 5 E bR R
AR IE B ik L 38 B A T AL P 58 2 B S S 4R I
BGI Z 3 (AR 5K 25 G it i DA R
S S IR 1B A R AT B AL I 15 2
30 m> 30 m KLY BGT % &, K A R 2L
i (T D A7 IR AR AR ZS (8] R e FCHE  FRAE 2 30
m A% 45— WGS_1984 Ashr R 4.

2.2 MRFAE

2.2.1 BGI A4kt oS T b
PS5 G P81 IR DX fie PR AR 5 B
R AR A 23 R TR IR IR AR 5 5
DIREFE bR F AT BRLIT T RE E R PTM (6 2070 4R
J& A B ZE IR 53 W78 S R RO E A I REAY
A — AR PR 5 B 3 A 58 i BGL & 5 DI REVE
#r. iz | ArcGIS v B H & Wr s ¥ (Natural
breaks) . ¥ 2 P4 R T 702l 5 26 RIS R
B IR R % 5~ 1, 152N 2 S I fie 9o
[F] 7313 4.

2.2.2 =B AMXHH S AR
R E AR 5 HA R 2 6 AR
PEAEAE DGR ) J7 ik, 25 BB 3 42 JRy 2 8] 3 AH E T8
P M A SR Bl 23 18] F A DA 1 JRy B s
(] 5 AH G AT DL AR P A ) SR AR RN S0 A1 4 ).
PRIt o A5 e B4 ey 25 () 15 A DGR JRy il 25 1) H A G
M EFR S8 A0 BGL & A Uhfigss 18] A A6
L.

®1 HEXRBRERREITE

Tab. 1 Statistical table of data types and sources
B BAEAR Hdls &
N ot alized Diff i}
PRSI A bups: /v e cn 0 (ORI CRomaloed B e Ve
X N - (5] ! ze
USGS Y8 J5)) https: hexpl . usgs.
T2 IR iiﬁlﬂrjf?i;:?iﬁj%%) tips://carthexplorer. usgs. gov Difference Water Index, NDWI) . Hh 3 /& & fx 7
- = (Land Surface Temperature, LST) . %5 /= Fa 455 #4
http: //www. gscloud. cn . .
(Digital Elevation Model, DEM)
" R E G =B PR WL B2 R (LUCC/ H R} e 4 b A1 FH 78 55 40
, .
LI http://www. dsac. cn BN
o E S SR BRI R %5 M http: //data. cma. cn
e e NCDCCE [ [ 5 A o) FREL 2020 47450k 23 72 H R A0S
ftp://ftp. nede. noaa. gov
- HEE Wi AR B RS FREUIFSE X SRS RL B0 B A L & i b,
http: //www. iuems. ac. cn T K
L Z R LM A AV £ http: //www. cneme. cn )
25k I 2020 454 5 2 R AQLY
TUREHR s R B MMM hutpss//www, aaistudy, en Do 2020 AU AQU
OpenStreetMap https: //www. openhistoricalmap. org PRI B A L A Bl S
Hh AR FEAEFFHCT- £ https: //Ibs. amap. com 0TI I 5 e TN S 5 I T PR O s T X

HJE B T 6 https: //lbsyun. baidu. com

X K S

016004-3



% 61 &

Wl K FFRCE RAF RO

%14

®2 BBRDIIREITMNERIA &

Tab. 2 Evaluation indicators and methods of individual functions

BGL e S W
ST RREH A B 4 2020 4F 7.8 J1 75 F TR oK P 0 kS 1 J% P 2 B 7 B -4

A S PR P+ SR 12 ) TUEMS 73 B0 72 05 H7 B SR 1 74 2 A5 0
Wi, Forfr 7T 2B R SCS-CN B o AR ON (BB,

} N AR IF M W 6 PGS, LT TUEMS 45 14y B 445 2 i BURBEILR BGT 28

LR AR s W = "

G DRREBOIROTRL o G . — 2% 092 (0 SEAEAA B L 55 .

S I 1 (Kriging) B 2 22 66 5 X8 I 7 5 4% W T 4 4F i 26 1 2 R RS 5 C Aie
sl AR RSO M Quality Index. AQD BE{EATY ] AQL A% FI R L1725 I 8 [ B S0E 4 55 17 0 G370
I — S S 7 LR AU 2 R
- i U o 25 22 A AT AR ) R 5 015 0T K BRI PR B 1 5 F

& AR A I N 0. 2 ) InVEST KR (0 GA7E b 8015 8 .
ST IR 35 B ES SO M B 2% 4 - M R AR () 4K
g TR RSO DU E . ST B B K S R R
PR RMBSEAGETE] 4hH7 (Network AnalysO) T EUHHEE OD JA S i o 2 B 85 TR 0 (8T LA S 25 2

[ 43 A1 Pl o — 2 AT 45 A5 IS B 0K R 2R D el A% .

4 Jry 23 1) A SR AR AT DX A 4B 1 %
JE PR AR A Jr 25 ] b SCHK B2 FAH M R FE bR 24k
o e 4 /) Moran I #4708, Hirp, T BUEE
R —1,10. R F 1 IEMSE. /NT 1 ok oe,
2t Xof (A U8 BH 25 TR) A DG Bk THA A AT

Z 2 wy (x; —2) (x; —2)
| == —_— (D
s Z Z Wi

VL N B B g S R i R E IS G B T S
xi () R PIAR AT @ () B9 BEAH s (e — 20 R 5f5
A% T D BRSPS B i 22 5 oy AR ifE
A 25 BIA B R W 5 S° R 7 255 22 A BROT Y °F-
¥

JRy vl s 8] 9 R G AT LA 8 A I At 5 1 321 4
A% 22 IR B4 Jay 748 2 T] S I56 B A 2 i) 43 S (L B 5
BeH LISA S8 80 770 Fr . #4321 LISA $i5 s 18] 7y
A . AT

I,:%Z u’ij(l'j _j') (2)
i=1

s Iy Jay 0 55 22 455G o S A% B 0 B A
Ii(l‘j)ﬂ‘jlﬂ*%%ﬁ PG I B (ey —2) AR @
AP A% T I EEAE S T2 A 22 5w, AR
A B 23 IR JE 5 5 S° R 7 255 2 2 A% B IT 1
¥ifA.

2.2.3 FUWAmERSH  MKHE DR A
/B (LUCO /328K R L 7E ArcGIS Ht il
A B 1 A bR S B G 2 S A AR L b
AR U FH M AR R F M 6 Fb 1 Mo oFI FH 28, 15

S5 X WL B S R A ] .

2.2.4 WMEFTRAKEN  FETHAHESR
30 m* 30 m K5 EE Y BGT B MHE &, F1H Guidos
Toolbox i f#4T MSPA 43#1 . 5% /A& 4l B 0],
NG TEEIUE 60 m, K s G5 o0 F A% L o
P VEEAL GG EENE RS T ARG,
155 BGT W 45 45 18 2L 22 b 1. A0 FT
AR R LA 2 HAT T G0N 3t b
W S TEBATE R 43 S A A A Al A A A 2 R
2.2.5 FUWAMEIGE M MAHT BGI 52Uk
WAL 5 ZREPERRAE A h R, BERRRAE TR AL AR
AR ZAEMEIY 4 25 5 A FOWME R85, 40Tt
FEIX BGT 5K Jmy 25 0] 43 54 . 356 IR T FR 4R
ok BE e T R4 B (PD) R K B B T R 48 %L
(LPD, J& AR 45 B0 1w LU AL 3598 R 48 %L
(AWMSD) , 5 H# Pk T8 %500 & 4E B 45 % (CONT-
AG) , ZHMEIRECN AR ZHE 164 (SHDD. 1
P8 1E ArcGIS Hx BGT [ 45 2514 22 2L A (51 264 7
TR IR 2R AL I A HUR S S A
TS g A 5, 2 AT L BRI 0 Sl A R M LA
BGI 52015 5. Fi b H] Fragstats 4. 2 8/
PRifEsk RS sl g 1k, 2 H 900 m SR B B 1 4y
MERUEE T8 20 4 JRy IR S0 RS SR i B4 1.
2.2.6 A GFESAN  HIEERIEHE—FREER
25 [ 43 S -8 R HAT 5 WS LR A Ge it ik, Ho
O SEAEURAR R 25 o) S ot , o 1 AR f 5 IR AR i 4y
A SR P — S0P, SR I 1 AR ke PR AR e 1 i R
£ FEALEG PR AR SR S AR

016004-4



% 14 T, F. W XAHK BGl £ 43585 1 o F 4542 R A F AR By BE ) U AT 50

% 61 &

PRI RIS N i 4 RREH | B9 i 1 b 2
Mg . LA BGT 25 IR S PO BUE N & L 57
WLZH R ) 265 45 4 B2 32 L 3 WUA% J=) 45 % PD, LPIL,
AWMSI,CONTAG,SHDI K2l & {48 5,15
TR A S EA PRI &5 F0 XU 2RI 45 255 1R
I BGT 55 DIRERY SoULMS Ja) T 20K S D 7 S 9K 5
HLH.

3 HERHW

3.1 BGI £&IhEEEMN

XA PRI RE A TER A TR (R 3) . 15 8B &
IIREPE M S5 g 23 18] 43 A (& 2). Hodb, 35 IR 45 Th B
SR X F B A A A LR SR bk R S e S 1L
DX 3k YRR LABZAH 1L XA 2 B 2 4H L X3 A —
701 5 X AR R 7 ) ) MR A DX DA el S s Ay
F AT/ A SRR B A TR A R XL AR
55 DIRESEF I IX. 32 22 57 A A2 AL BB X BURN 45 5 X4 T
TR A R 118 DX, A PR A X SR L Rl
T DX 88 R i e DX A0 v 8 % R X XA A Ok
F R ATIRE S A 0 I e SR 1L ik 1) 4 ) 5
I A, R B SR Ll K XA R AR ST
RE » X TF 9% D3 A A8 Ak K 4% 58 B SR .

x3 BRAMERRBEEZEESWN

Tab. 3 Comprehensive weighting by AHP-coefficient of
Variation method
W I SR Bk KRR
FOIGE  BIThAE fkThRE ThARE  ARTIAR
JER ST
0. 16 0. 22 0.18 0.16 0. 28
A
AR RBOAE 016 0.21 0. 22 0.15 0. 26
LR AE 0.16 0.21 0. 20 0.16 0. 27
A

& 151
[
2
[ 3
B4
5

E 2 BGI g{—j\y] ﬁ%ﬂg,%\%;é&E
Fig. 2 BGI multi-function evaluation grade diagram
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Fig. 5 BGI multi-function risk detection results
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