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Fig. 1 Supply and demand evaluation index system and technical route of urban green space recreational service



348 A 25« Il R PRI 55 (3t e 2 1 5 o DR S5 MR B e gkl o 765

TVENAERR, BARALRE . BRI EOR — AT BT bR, @ WFRASTR . 3
AR, ISR RAL SRR T RS 34210, AT 2R bR IR IR 55 19 7 SROKSE B
Mrdgtn, HAREHE: WAENDEE | POLLS BEFIRRIR A XA 28 L XA 3 T G Hi 4
bry B FEF KGR IFA &5 1 AN, M TR a8 S R Ffl e s
B, AT AT ICHE X, R T B ek .
ARSI SEASHIF 5 B0 A 3T 6% D0 Rl e T S P A DX M e, 32 B P O T T

B oEe, BRI . WA IIRE . WA E A AL LI oG, DI IX s
WF7E BT T S5 R0 R R AR A4, SR T LR U ) S B R, R, A X
R ASCHIE T, R B~ 2 6] BT R A A B I 2 — 0 M IXOREE R 5 3k
sk AR IR IR 55 LT ALEE , X b P2 a9 RO B Aife ety s, 28 b, BT
DX R figt DRl i o bR TR R 55 20 A T A EL A o ) B L Al R R S 58 S
2.4 PR AR IR AR S5 R LA BE TR
241 £EREEY AEERERRIESGHAES RGERAEE L HAS RGNS A EE
B A bR 2 —P, AR H InVEST 3.7.0 45 75 X6] 3af 17 £ b A 355 o b b A 7 0 VP4 . G
1, InVEST-Habitat Quality (4= 3% 57t AL T+ HF & . Whad PR AR . il e
Wi 25 A6 K7, AT AR BT AR A R T U AR B, ARG Bhsm B, AR TR 2
BRI AR Sl S MR PRI R 55 R RE 4SS, IR 2 0Rsk . TR RN . iR A
e iR AR, SEmTH R A T A BGRALERE RO AA n R e

D, = iZ(Wr/ierry Xi,, %XB. xS, (1)

r=1y=1

b Dy R 2T j bbb BT x AR SRR AL R 5 R 9 A han N 5Kk, MR 4l

M ESEPRIEOL, ASSCERL . W E ., Bk, T8 CTE . Sl s

SR T Yo RS A T r WS SRR S WO AR T BOAGE ; n

Mo SRS y Al v AR Bl IR OBy BB IR T AR RS MRS 5 BN i iR

AR EIAIE, ot S I A S RGO, BB 5 I SE PR oL, A SCHs

RN S, 0 L M FHZE L 7 X T 3 DA AU BE BB AR [0, 100
A AR RO A

D,
ij_[_[jx{l_(Dz _’ka]:| (2)

Krb: Q0 R FHZE AL j i A x i A S B, O BB FEI [0, 1], HAEBORRI AR
Bt HoA R HORHZEAY j AR TR kO PIRAREG W REEAHRE R
B, 25,

2.4.2 A—ERIEE SRR HR IR R 55 B4R e )ik S kb s W) [ S A B A R L A
A R A5 2 DA Y, I3 — A A #% 45 40 (Normalized Difference Vegetation Index,
NDVD) &gt SGH ARG Mk )1 UL R Y 5 R AV B LM R R,
RENE A XU WA 55 B . A AE i SO RSB A AR B, T B W AR B
B B AE R R R ", A SO T ND VIFEEOTA I S A 2 E AR
2.5 W aRt R AR &5 5 KK FIEM

251 BENOFE 3l JE R MR R IR 55 i 75 SR AT B T i S 23 1]
ERFHE, WOl R—12hds . ZHNERARS, ANDWE LR E2aE R E
T CERSARRT MLARL . W @R IhRe E T SEERT P, WAEANDE




766 i B 2E 784

JE REAS WA A AR X A A R IR R AR S R RS T KRB, Ik, AL
el B AN 10 95 BE AR T B T SR b AR IR R 55 1) BTk

2.5.2 POIZEZE  POLEUE AT LLFRAE N 1T R Sk iE S & shZARHAE, i H.aT LA
AN AL FE RO TR CEREE R P Rk, ARSCEEIE T POLEURE A 1
T S B A T R T SR AR R IR S5 1 “BhaS TR o AR SCHER ST | R 32
B, BEEAT . A AR IR AR BRI RE TR oK, Tk 625 1T K POL$54R, JLit
1433 N EHARFER L2 POLTE R (K1), FET POLEME, RS E Mk 1153 B
BRI AE 2 8] S S8 LSk o ) 5% B AR B0, B A O 8 T O B BV T R AE A 11
TR, HRA T,

_X (XX
#=Z) )
e L RER AV EEASTHE OB TE, x—x 8 i N ER G PR x IR

fe(x) % A PR

253 FHRABANBGBRAE A SCREXAIIES, T DEEFE AN 2

XA (LO. ) VEN R AL SRR IR T S MR R AR 55 (75 SR Ko TR AR T
— Tds/Pdw

0. (4)
TP,

Arfr: TN BTN A SRR Pa M2S HIRITN IR R N DU T, 0 F9E IX
BN Pl 2 b ST AR s P, A BIF ST DX P B RRER N TR SR — 28 [ FR T L./
T 1, MR 22 (0] BT A B RE R A BRE X3 7 S M AR IR AR 55 5 SR KT T 58 X3k
HRFR NHE S T S AR IR IR 55 75 SR K5 [eZTRR
2.6 HEREREXIRANEFRMERK 5
2.6.1 WHEMKRARZHEEESIEM T RIUEIR T, 4 Ik 7 bR R i 551t/
TLEATEE (BI), AR AR,

Bl=ax B, +bxp,+cxp, (5)
Kb a. by c HIKIFIRSBY/FET805 I, R IR AEAL AL 3 LU BRAS [R1HE bR 22 18] Y 1 2K
Z5. By B BN TRIRIHF TR AR R, BE 2R L (AHP) FURAGE
e (£2),

R2 ERENRNE

Tab. 2 Indicator meaning and weight

et bR X JEtE A

BEEfAEpR A BT R LR R GRS K1 ) B L il 053
NDVIFE4L LR AR GE H BRI A KRB Il 047

(RN LRV NEE: S PAEAE Tk 5 iR R IR 55 i T oKk Il 034
POIZIZ VIRl e F SN DRI A IR IR IR S s /K B 0.34

AR ATE NS GR I 55 DO R AL S MO S T g bt PR PRI 95 147 SR i fim 0.32

2.6.2 WHEMIK AR SHE S EERFEIRA o dfas 1) A A OCHE T fz bl— 23]
T HY Ja VR[] A4 25 18] B e L ) — e PEAE A AR DS PE AN A5 (R SRARREIE , A7 By TR
{ELBA) 0 5 1R PR SR T AR SOl P B i Joy S s i) A AR, U 3 i g el K PR Al
S5 LR A AR R A AR R AFIE . B Rl i GeoDA #5128t



348 A 25« Il R PRI 55 (3t e 2 1 5 o DR S5 MR B e gkl o 767

2.6.3 MK AR SHEREREXIRA] I AR R IS5 O BETRE SRS
AR B RIFINERT, Z-score FRfEALTT AR S B FTAR AL THAD, 120kt
—E R LR/ LA TR P E, REGDEEM, HETASCHRA HATE TR
BB/ G R AHXPIRAS , MIARZEXHEL, Sl %O G AT B R RE S5 R R 7 o Z-score
PREAL A AR S BOTHIRE

264 MHFRMEER S Jit— D48 SRR, 51 A5 % (Priority
Index, PRI) "% “fLai Jefly” SCHE#EAT ISR 7y, THRAXIT .
Dp XfoLQz

O N (6)
P DONFAENIVEEL; o8 PO LSRRG LONFFIR AR NI SR XA, =
SR S e Tty xR DR IR 55 25 43 SKOKF- o Oy W AR B AR 4. N NDVIESL, =3
S [ S ek Ty 2 AR PRI 95 5 4R BE ) o AR, el Ny, PRIJECR, KW
X LRI L e

PRI=

3

3.1 4R R R AR S5 45 BE 1 R = (B 0 AR 4FAE

3.1 BIGEGIEIRR S BSOS KSR S A Eg, S5RER, FEANT
EHEFEWT, JE SRR SRR mitdb2s, SRS 7 RS EEFE, R
T AL ER R AR 21.57%, [RIET, NDVI S5 X5 A 5 o e i X 3 B A e
JEIE AR E . B TR IRIAE . SR A T S, S X
AR B A (4 A B At £ AGE N AN R 138 DR (e, il FLELAS 55 e A A
T T P A AR A KRB . 25 A B R IONDVIFE 52 L B, JE 115 rg S A g
T F X A B B3 Tl S R PR R 45 (R 2 Bty i Pt . JUERANASTHS H X B Ak 45 Jk it ik
ks (F2).

3.12 BAMARNRTEDMEME T AL IR PPN S5 LA, 5515153
LR AR IR IR S5 2R G0t AT 1. SR B (B 3a), EITSIT stk N IR 55 LA RE
RAEIX (BL<0.091) FEERLEICHEE DDk | i E PRI BaT/r JEE X ; LISA 4%
FEIR (EI3b), FE95%MBFIX I, B8 AT s bR R IR 4511k 45 i 0 HoAa I e Y

P2 TS b R A B Bt B NDVI2S [] 73l
Fig. 2 Spatial distribution of impact factors, habitat quality and NDVI
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Fig. 3 Spatial distribution of urban green space recreational service supply and distribution map of LISA

Jayas [ SR AR . AR—MK S XA AL i oG . EFRfE ol . W ALK F
ALK, KPORGHRAE AL, DR X A3 TT Sk R R R 55 (1L 45 RE T AR mAIG, 17 24
AT

3.2 TSR R AR 55 ROK B = B 2 R IE

3.2.1 BIERIBREZED AL  PUTRIEAE R BR, EITS e NSRS
[ o3 AR 25 5k, SR A s O 1 ] b DX Asfs P8 b el 10 25 () oA a3 (Kl da) o
WX (D, >500 A/hm?) EEAA TR PR A X, A st X | AR, 1
JEAE X R BT A XA X KRB EEIX (D, <200 A/hm?) FE4M6 TACES . FEaB 35 A
X, POLZE R SHAENOEREHAEM S MES, B2 SR, FXER” Bz
4 RAFAE (K 4b), E%E (£>15) X FEHM TR BETHEX . FIEAX, 5
Pt X, hEBRNGEAEIX . EIFRIX, LR VTR BRI RFEAR X AR X R A

b. POIKZ c. Rk ATE A S b X i b
R P 3
SR

o BN R
AR ) 0~5 %)6{)'%%6&5%? i
= O )~ . - 5 ~A)..
g 1500 = 100~200 0 1500m 570 9 1300m = 0 513°1.000
= 200~500 = 10~15 = 1.000~2.500
= 500~1000 = 15-30 = 2500~133.723
= 1000~2031 - 30-127 = 133.726-3140.621

K4 BTN S EE  POURL S SRR N NI Sl I 55 XA 90 25 18] 23 A
Fig. 4 Spatial distribution of permanent population density, POI kernel density and
per capita green space location entropy for special populations



348 A 25« Il R PRI 55 (3t e 2 1 5 o DR S5 MR B e gkl o 769

X AMEX (f<10) T2 Tl E AL . WK . 5L S ] e Mo 4 bl
X FRIRATEA S SR 55 IX 1 25 Bl A s SR s (Kl 4e), mFKIX (L. <1.000)
AEXT 8, AR TR TS . RE VG X, R LR X, HAERZAE
NEFRPIARAT SRR A TR 1T 2 b PR PR IR 55 SR KT i3 T AR X AR TG SROK - o

322 ZEEFRKERZTEISMHIFME T HRITRIGIRITEN G LAE, 152 E ] 50
LIRSS 25 6 T3 KA (K 5a) . S55RE7R, JET TS SR R IR AR 55 75 =R K1
AT, BEX (BL>0.188) FEAEPAEILHRBEFLX . % FAEX . DX
FighErt X, NG e AR 88EREIX | JRILAE X FERARIX, K P RS R A X
R IX . R LL R X RT3 T 2 AR IR IR 55 B 75 SR K48 o TRl , LISA 4%
R (ESb), 7F95%M B A5 XEP, 3T 2R AR IR IR 55 255 75 2K 1) Moran's 148450
0.335, IR X REE 3k 7 e AR IR AR 55 75 SR K- BAT B Sk () R 28 (R 4R R AR . 1y
— A OE X BT PR P ER A X, LA R DX A el e R G 3 T A PR R 45 B
T R ACE R AR =y, TF EE P IR S X E AR P TER AR L X AL
Y. s 0 R RER L X

a. 23 (B M A
2

ST

=1 0.004~0.073

= 0.073~0.091

0 1500 m m 0.091~0.112 0 1500 m - %—1_5

— m 0.112~0.188 — = R
== 0.188~0.325 K

Bl JRITT S Tk PR PR AR 55 15 R ZKF- 25 i) 53 A1i S LISA

Fig. 5 Spatial distribution of urban green space recreational service demand and distribution map of LISA
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Abstract: Urban green space recreational service is one of the types of urban ecosystem
services that are closely related to urban residents. Identifying the key areas of imbalance
between supply and demand of urban green space recreational service and prioritizing the
planning intervention will play an important role in accurately improving the supply efficiency
of urban green space recreational service and meeting the needs of urban residents for high-
quality recreational functions. This paper takes Xiamen Island as the research object, and
conducts quantitative analysis using 2019 remote sensing data, point of interest data, statistical
data and other multi-source data. And, the spatial analysis tools such as InVEST model, ArcGIS
platform and GeoDA are used to build the evaluation index system and research framework of
urban green space recreation service supply and demand. On this basis, the supply and demand
level and spatial clustering characteristics are evaluated, and the key areas of supply and
demand imbalance and the priority of planning intervention are identified. The main results are
as follows: (1) The habitat quality and vegetation growth status of Xiamen Island showed the
spatial distribution characteristics of "superior in the south and inferior in the north"; there are
significant spatial agglomeration characteristics in the supply capacity of urban green space
recreational service, and high-high hotspots are concentrated in the southern and western parts
of the study area. (2) Both the density of permanent population and the density of POI cores
showed the characteristics of spatial agglomeration of "overall homogeneity and concentration
of areas"; the per capita enjoyment rate of green space resources among special groups varies
greatly; the demand level of urban green space recreational service is opposite to the spatial
agglomeration characteristics of supply capacity, and high- high hotspots are scattered in the
southwest and central parts. (3) A total of 387 key units of the "low supply- high demand"
imbalance were identified, mainly distributed in residential areas in the central and northern
parts of Xiamen Island, which faced the severe challenge of insufficient supply of urban green
space recreational service and needed to be repaired and optimized. (4) Five planning
intervention priorities are divided, and 44 units are in the IV-V priority area, which requires
priority intervention to accurately alleviate the contradiction between supply and demand of
urban green space recreational service.

Keywords: urban green space; recreational service; supply and demand; priority; Xiamen
Island



