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Abstract: Wetlands provide huge ecosystem services for urban development, but its market-realized economic value is
difficult to evaluate accurately. Taking the urban wetland of the Xining City as an example, this study utilized the Hedonic
Price Modeling (HPM) to analyze the data from 10 selected factors, of 110 wetland-surrounding community sample sites in
2020, and quantitatively analyzed of the “realized” value of urban wetland by the market. Based on Breakpoint model and
the Weighted Voronoi Diagram model method, the spatial influence range of wetland ecosystem services were analyzed. The
Structural Equation Model was constructed to explore the major factors affecting wetland ecosystem service values. The
results showed that; (1) in 2020, the total value of Huangshui urban wetlands reached 336.7 million yuan, and about
54.3% of the ecosystem services were transformed by the market through real estate; (2) The ecosystem service value per
unit area of Huangshui Wetland was 151.916 yuan/m’. Ecosystem service value ranged from large to small as Huoshaogou
Wetland (163.2 million yuan)> Haihu Wetland (71.0 million yuan) > Ninghu Wetland (62.9 million yuan) > Beichuan
Wetland (33.0 million yuan) ; (3) The Xining urban wetland ecosystem service value accounted for 2.04% of the total
value of the property, ranking 7th out of the 10 factors. Linear function model results showed that the purchaser’s marginal
willingness to pay to these wetlands was $ 0.12/m’. These households were willing to pay $ 0.12 more for every 1 m
distance reduction between their property and these wetlands. (4) Homebuyers’ willingness to pay for wetland ecosystem

services was mainly reflected in cultural services (47.19%).

Key Words:; ecosystem services value; Pleasure Price Model; urban wetlands
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Fig.1 Overview Map of Xining Wetland Park
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Table 1 Model observation indicators
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Table 2 Statistics of residential characteristic variables
A BifE bRz 5N %/ MHE
Variables Mean Standard Maximum Minimum
B HRHE DXALRRAE 55 V0 20 el P 5 km 7.493 12096 107.003 0.154
Residential SN 20 [ B S/ km 8.396 12049 104.567 0.057
characteristic 55 K 1 2 Bl S/ km 6.835 12039 105.768 0.111
5T 20 T P S km 13.478 11343 101.076 0.057
SPHLRHE S RIT R R km 4.525 11533 95.819 0.090
St /km 6.447 11786 101.125 0.292
S5 EEE B/ km 4.101 10729 91.045 0.085
JRPERAE a8 A km? 0.017 39244.518 0.259 0.000
WAEEI/ (I6/km? ) 0.007 3773.169 0.030 0.003
ST AL km? 0.199 227194.78 1.300 0.010
AR/ % 33.286 3.936 45.000 23.000
HHR/ % 3.163 1.565 7.800 0.430
HAIRC 0.641 0.438 2.830 0.000
YR/ (J0/m?x ) 0.987 0.246 3.000 0.140
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Table 3 The regression result of the hedonic price model

AR MR BT A
i Linear Mode Linear Logarithmic Model
Mode
B t B t

BIEEE N 1(H ) 3200.251** 1.822 8.427***
Regression result 2 V315 2 -0.175* -0.997 -8.326x107¢*

3 d6)IE 2> Fd -0.149" -1.256 -3.080x1075 ***

4 KpEil 0.133" 0.703 2.491x107*

5 TWIHE L FE -0.286* -3.477 ~2.140%1075 ***

6 Fi BEp 0.462* 2.651 2.460x1075 **

7 Hide -0.153" -0.920 ~4.347x1070 **

8 Fifi g 0.132* 0.991 3.529x1075 ***

9 ILACTH R -0.006 * -0.679 -5.703x1077 **

10 S R 0.001* 0.703 1.558x1077 **

11 gfb3 78.888 * 3.291 0.008 ***

12 R 352.034 " 1.823 0.028**

13 ZEf L I 742.082** 1.164 0.113**

14 Yy 45 38 2% 2965.367** 2.495 0.243**

WIS R, > =0.477 JHEJE Y R,% =0.540

a. A H  y *** P<0.01, * P<0.05, * P<0.1 b. AR i .y *** P<0.01, * P<0.05, * P<0.1
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RTINS AR A P A S R GRS I R (R 4) o JETWTR G BIE K13 23 Pl 2B 25 R G R
S5 B A P AR A R 2 A5 00 2 bl A= 25 R G MR S5 (B WA L INAY Vooronoi 181 (1] 2)
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Table 4 Ecosystem Service Value of Huangshui Wetland Park
AN | HBRGEMSME o L
Wetlanld park Value of ecosystem service Weights
R 123 el Haihu wetland park 7100 84.262
JEJIREHL 2 8 Beichuan wetland park 3300 57.446
KBETR I HL 23 Bl Huoshaogou wetland park 16320 127.750
THINEHL/AFE Ninghu wetland park 6290 79.310
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Table 5 Relevant indicators of the spatial distribution range

N IRBLRLG (T k) IRBEEE/m NI IRBERLG (FEEf)  IKBEEAS/m
Park Center Radius Park Center Radius

T K bevE (36.665,101.684) 3350.827 e )1l — Kk bei (36.718,101.774) 4263.933
JeN—T ) (36.853,101.628) 28645.010 T IR (36.520,101.990) 16533.216
A6 )1 — 3833 (36.612,101.818) 9719.394 T (35.883,103.332) 158684.335
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Fig.2 Spatial distribution of the service value in the Huangshui Wetland ecosystem
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Table 6 Reliability validity of sample data

i i T S it e
Potential variables Measurable variables Cronbach's a KMO
SCAEIR S5 Culture services 6 0.643 0.714

P ARSS Regulation services 7 0.682 0.727
BEZA IR 55 Supply services 7 0.679 0.73
SZREARSS Support services 5 0.627 0.64

AR AL XTLA e R : CMIN/DF (GFIA | GFI, A X400 & 48 45 . NFL, B A48 55 . CFT . RMSEA , X 4544 77
FEBAULL SRR AT RN, SUEROERINEER 7 Fs
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RT HEHAFERRAMSHRAE

Table 7 Fitting effect test of the structural equation model

BEAILA R bR LA bR g TR 2 54 3
Model fitting indicators Fitting Standards Result Estimate
K7 H B L CMIN/DF 2—5 2.926 2

IR 22177 HE RMSEA <0.1 0.082 £

R PELA 4R bR GFI =0.85 0.845 B2

PR S5 5 HE 5L AGFT =0.80 0.802 -
FUHERL S 5% NFI =0.80 0.884 b
LA LA FE 4L CFT =0.90 0.921 =

CMIN ; Chi-square Maximum ,DF ; Degrees of freedom ,RMSEA : Root-mean-square error of approximation ,GFI: Goodness of FitIndex |AGFI: Adjusted

Goodnessof Fit Index ,NFI;:Normal fit index ,CFI; Comparative fit index
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Fig.3 Path Map of the Model Standardization Factor
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HE 3 0T, (1) SCAAR S5 X A 25 R Ge R S5 M (B i e R, HOPRTE A2 R AR 1.404>0,P<0.001, B
B A R SR IR 55 Mk Ay B A TR R A S R GRS M H ; (2) SCIR RS WA s v X, (TR 2y
Pel SR LR R A ) X6 SCAR IR 55 S A e K, PR vE R AR R AN 0.80, (3) % 52 M Y M A1y A £ 179 Jeb 2% s AL B A2
BT e A s S, SO IR S5 5 BRI R K 47.19% , BEA IR 5 23.26% S H5IRG 15.85% (3R IR 55
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Table 8 Path coefficient estimation results

gggg R AARE BEHE R
K S.E. C.R. P Estimates
Estimates
fhitas R AT M55 < SCAR R 55 0.874 0.043 20.559 1.171
Estimation RS <= SCABARSS 0.862 0.044 19.786 i 1.169
results HELA IR 55 < AR AR S5 0.815 0.034 24.122 1.116
R RGNS MME <= SCAEARSS 0.628 0.324 1.941 1.404
LRGN E <- W RS -0.245 0.118 -2.08 -0.408
ERRGRSMME <= HHER S -0.286 0.119 -2.397 -0.471
BRGNS <- HELE IR 55 -0.424 0.180 -2.354 -0.692
X11 <= SRR 55 1.000 0.798
X21 <- 11 IR 55 1.000 0.755
X31 <- HEL5 RS 1.000 0.771
X41 <= TR S 1.000 0.746

% % % P<0.01, * * P<0.05( K L) ; N=440
4 itig

R A 25 R G S5 A AT ELEPAG R R BT Al 1 L S ARG AN Oy vk LA, A =2 SR T TPl B
75 T AR EL AT A B2 R SR SR T 7 e T R T, SRR AR v il e

F U EN 3.36 4270, 3BT AR/ BRI (1) AT A9 3302 BRAECIR A5 T AR A {1, 1) & 2
T AN ; (2) 5B TR SRR AT 2020 4R 577 BURSS BITEAG R, WA AV B M AR, Lk
PARATT 54 PEBR AL« BT AT LURAS A A 25 R N (EAZ AR BON TR AE , (B B IR A S 4 Jm 3
it 2 BB AR X BN T B (EAN RETHRC 45 0 TR 55 B (L

TR BRGS0 20y 1 sk 545 GE T AreGTS10.2 2623 [ 57k, 3 T Wi 2L SRR 7T T 1 bk
SSRGS M EZS B0 SR o HARTTR S L, ARS8 Bl v D 180, J i 2 el A 25 2R Gt iR 55V AR
ARG EAR 10 U J R, RIS SRR 55 PTG (B B O T HAR OGS BRI A R Y By i, A L
[ 5 A=A A RIS — IR 8 B0 25 (6] A S SR o AR SORF T2 S S5 AL S [8] Voronoi IBEIIAS & , 7E 2R A
AN P A S RGN SS B R, i T4l iy i 2SR G A, AR IX 4 IR 2 Pl A= 2 R G I 55
{E 2 1 F AR A, SR R 5 (A% B3 JE3t AreGIS10.2 JB A5 M b 2 el AE 25 72 4t IR 55 M (52 Wil
AL Voronoi [, L7595 R % 18 T AU, i IR 55 (B9 Bl A B AR S B

WIFAEA R Z A - (1) IR RIPPAG SR b AN 5835 . A SCE T AL IR 7 (H R 25 R M e £
M A A 32 ) 8 [ - st AR A5 DB A2 %5 (2) M T B 7 AR AE A 23 ) 1 A DG, A A
ZEUT SR P 2 [l R AR, R M A S A 125 (] 1 AR DG 5 ol 1R 2 R B AR 40 B 1) 25 [ 19 AH DGk, A8
P —RE B 22

5 it

AR SCH S YRR P 7 T g R ARAE SRS WERE, 35T ArcGIS10.2 [EMVIS.3 F1 SPSS25.0 {4 &5, K H % 5k
PrAsASERY e 2L SRR RN 25 1y FRASEAY | i e RAE 1 3T 0 b 2 el ) A 25 R G IR 55 (L 25 TR 5 Ml 0 il B HG 52
MR, EELRMF.

(1) MR MRS 1 2020 4RE/KIR LA 28 RGMRSS M EZIH 3.367 1270, 97 54.3% 111 Hh
B RGMRS5 i B T A
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(2) MRS R GRS E & B S B EL B3R 5] 2.04% , 15 /K 0 H A A7 638 Jin 1 J&8 2 s 7= B AR AL

(3) 5101 A 55 B4 235 B 52 M 0 B /N Ry K8 9 > T80 Y b > = WA 38 > ) 1988, WA K 25 56 e %) o =2
& ESE 0.12 7T/m?,

(4) W 7 7 XV 1) SCAR R 55 SRR R A K, 7R B 55 L9 i s 3k 47.19% , 32 SR BE7E T 42 16 X R TR
PRSI
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