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Abstract: The evaluation of urban water ecosystem service value is an important part of urban ecological survey. Taking
Kaifeng City as the research object, the willingness to pay for urban water ecosystem services was evaluated based on the
double-boundary dichotomy of contingent valuation method. Then we constructed a logistic model including environmental
perception variables to explore the influencing factors of willingness to pay. The results showed that: (D73.17% of the
respondents had positive willingness to pay for the ecosystem services of Kaifeng urban waters, and the rate of willingness to
pay was high. Among them, the payment rate of men was higher than that of women, and the higher the education level
was, the higher the payment rate was. The payment rate of local people living near the water area was higher than that of
foreign tourists, and the past donation experience can improve the payment rate. (2 Distinguishing the zero payment
samples, the average willingness to pay was 59.77 yuan per household per month after retaining the authenticity of zero

payment samples was calculated. 3 Gender, family monthly income and ecological behavior of the respondents had
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significant impact on their willingness to pay. We suggested to strengthen environmental protection education, build a
platform for the public to participate in urban ecological construction, improve public ecological behavior. It is beneficial to
increase the value of urban water ecosystem services. This study enriches the assessment cases of urban water ecosystem
service value, and can provide scientific reference for government departments to guide the public to participate in urban

ecological construction reasonably.

Key Words: urban waters; ecosystem services; Contingent Valuation Method ; zero-payment sample; Kaifeng City
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FA A T AR o 8 R RS R GRS M, A ST ik — T Constanza (4R AS
RGRSS 53 FEARFR A AL T AR R TS R R AR R R GRS (B, AT B A TR E MRS . XA L4k
SER A DEAR DX 3k SEBR A 2%, i 2 X 4 MR [RS8 R G IR SS B N8 S5 (A 75 ( Contingent
Valuation Method, CVM) 5| AFKEf5 , {1 F CVM PFAR X B7K A= 25 52 G0 Ml 55 0 (B R A 90 28 (5138 3 22, LA 52
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Fig.1 Schematic diagram of river and lake water system in the old urban area of Kaifeng City
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B, A U BIRERRAE Q AMRIRA Y Firt Sk S iy sR% e
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P(yes)=P[U,(Q,, Y-T, $)-Uy(Q,, Y, S)=0]=P[e<AV]=1-G(T) (2)

K, AV=V,(Q,,Y-T,S) -V,(Q,,Y,S) , KR MR 2%, € L AV=a-BT; G HZ Vi) WTP 7311 sRi %K,
€ G BRI Logistic 73745
XN 5320 CVM H WHEARARME N T, 5 BAME N T BARIARME N T IR 252 575 4 Tl [R] [ 2 1
HER AT LLRIR N
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3
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AR ArBE, AR SEBRAE AN LA R TR TR
1.2.2 [AEHE

FEEEE A IR T, A GRAEAS b e R AE 52 U5 % b i b8, G X Al T35 i B 2E A 2018 4F 9—
11 AR TAEH AT, ZAS %R A SORBUR RS Y 05T, B & B0 104 550 1), 15 b X 78 55
FEETT 11 AbTE 2K, AR LA o0 BE B U RN S PR N 1T 0 A, 38 2 PR 8 4% X R 6 4 B, ek R 4R
TGS T 7] 5 A 7 =, B PR B AN S8 3 RN Bl A2 1 e n) 46 5, 45 B 3L A 507 1, A R0% R 92.18%

2 HREHS

2.1 FEARFHEREGA MG b
2.1.1 #easEitgit

ARSCEICHE R AR SCIRRREE RS AY H A | A MR S WK A8 D R E A WA ST bR
ZUIH SRR (R 1), B s Ttk 29 52.48, H B m T4k, vie 5 9 &tk
S BIAN B HABS E A Oe, ZUTE AR BB 18—50 B 2], HREAR MY 91.71% , FAE 18—40
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SR ARAERE T B ASRA 5e, ZV# 1 SCARR B IR R 35 1, 72.58% W Z i B 2 i mp A L 3H
It H B SCALRR B AP 5, ST 3RAE R T, U BH 2 D5 7 — R L BB B8 5 32 U7 B XA AU T 1 i I
MR B A3, A2 V5B IR R DL TR B IR RS A B R E (B 78.7% . FEN BT 2E AR R
IR B A Al LT N B A AR B A A v R 2 AR E B MR, S AR S PR TAE S I SCo0y, B e S A R e, ik
79.45% , WHE(IFEGAEL (2019) )7 2018 EFFEHTH AN DR B Y 51.46% , &0t Y 48.54% , XL
BE R /INE R UL B EL B 9.31% , 91+ Y 23.26% , i/ v & Y 32.56% A RL LR UL Y 34.88% , KA
EARPEES A, BT CVM A TS RSIEZ D 8 W FEETS I T 1, A Va4 FE ke 18 % L) |
WAz V58 . HAAS AL R e A WA 551 AE 3 (5 B AT . Rk, v LU AR 8 A A
AEA RAFHAR RN,

*1 HAUHSEFEESIT(NVN=507)

Table 1 Statistics of social-economic attributes ( N=507)

A 5E L IN¢ R/ % EXATE/ % HIfE
Variables Definitions Number Frequency Positive payment rate Mean value
PE5 1.5 263 51.87 74.52 0.52
Gender 0:% 244 48.13 71.72
LY 1./hF 18 % 3 0.59 66.67 3.50
Age 2:18—30 ¥ 131 25.84 75.57

3:31—40 % 134 26.43 80.60

4:41—50 % 125 24.65 70.40

5:51—60 % 75 14.79 64.00

6: KT 60 % 39 7.70 66.67
SRR LN R LR 33 6.51 57.58 2.98
Education 2.9 106 20.91 73.58

3t/ % 206 40.63 72.82

4. KR/ LR UL 162 31.95 76.54
YRlb 278 LR 35 6.90 65.71 2.07
Occupation types 2. LRSS 5% 399 78.70 72.68

3 BB A AL 73 14.40 79.45
LML 1A Hh 452 89.15 73.89 0.89
Locality 0:5h i 55 10.85 67.27
JE AL TR 1. 315 62.13 76.83 0.62
Is the residence along the river? 0.7 192 37.87 67.19
SEezi] 1.4 289 57.00 76.82 0.57
Donation experience 0.7 218 43.00 68.35
FIEH WA 1.3 TRl T 67 13.21 65.67 3.18
Monthly household income 2.3 T—5TJt 136 26.82 72.79

3:5 T—8 Tt 125 24.65 80.00

4.8 T—1 717G 94 18.54 72.34

5.1 J1—1.5 JiJt 34 6.71 64.71

6:1.5 T—2 717t 21 4.14 76.19

7:2i—5JiJt 16 3.16 75.00

8:5 it k 14 2.76 71.43

SR A O 2R BUE S Sk il % 2 5 (B0 A 10.85% W32 V58 K A AN, XF FE PSS AR SO 3,
AR H S 73.89% 1 ST RE T AN . SNl R BT SRAT A A 2R G IR 55 AR R AN A B
WA RER . 62.13% 1% 58 A MK, HSCRER N 76.83% , 3 i T RRAE AT K 67.19% 1 SRR
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T B 8 Y ) A AT | B2 1 SO R R 3k 5 R A AR A R G RS i R R IR R A R AR R
WAIE L, 57% M2V & A S8R T, N ey i, X A 28 R GRS 128 e J v o fin ik, DRI e S A+
REEE K 76.82% , ZViE BIFIEHWASERTLE 3 T—1 JiouZ Al &t 70.01% , {5 S22 IF AR RIS N
W ET; WEAE S T—8 ToeZ A s i, M2 & IATE 1 JT—1.5 oz iait, i R BT
3 TICLA R M AT ik 5 BRI A5 45 s o SR 2 305 S A R e K A 25 AR
2.1.2  ABLNAFEE ST

VB WS AT R T 24 S 23 R AR iR AL B 0] G SRR B AIE BUA LY L R A T A
TET 10 AIRBEAEN ), 0 H A 28 5 B A B ARSI A AT R BUR A TP SR DU I AR E R % 1
H BN AR A i (R 2) o ARSEGETT A , 32 Ui X T 78 b IX A K SR BE DA AS i, W 2 B Al
BN 26.23% , 343 S WA AR K IRk AT TE I SE 5 Y T S N, 50.3% 152 Ui A R KSR 3
AR AE B AR T, TR IE A S A« — S 7570 7K ) 34 38 TR Xof 7K S R 5 Joit o e B AR Kl VB . 94.08%
MZ VA NN SR AT R R E L A SR S A kR —REE S A A S B IRTE S
HEETE KR LR 4 IR I A S HLS R AN . 73.57% 15205 F N AR BB AR L3t H F 7k T
“HRAFE M ol g R, 5 A AR o R A RIS 2 0 Z Vi 5 38 95.46% , A A%
PR ARG, NG AE RIS A B X R, B8 85 & T AR SRS .

F2 HERMBEIANBES T (N=507)

Table 2 Statistics of environment cognition feature ( N=507)

5t [F) st E L HfE
Variables Questions Definitions Mean value
FEASIE (EP) E5: IFEMLDORBOREIURITS AR =5, =4, — =3, 3.34
Ecological perception ANl =25 AR ORI R = 1
E6 ; I 6 4 DX K SRR SF AR AL IEAN MR =5 A PR =3;
M BE2E =1
HEBER(EA) ELASRPSETERIEIAE  ASRPERE=5, " F FFHEE=3; 3.69
Ecological awareness W KU RIRHER =1
BT SR E R R B0 =5 Bk =3 B b = 1
V14 2 1) BAHEm=0
E9 .t B A BRI 2 FEHAIER =5, NER =4, LFTH =3;
EE=2; kW EE=1
A4:75470 (EB) E2: R EE S IR ) W EE =5 B NEE =4, A REE=3 3.38
Ecological behavior AEE=2;FEAERE=1
E3 ARSI FRARE 3 ZIERE W =5; Bt JLk =3
WS = 1; AE>HR =0
B4 PRI PR B X IR FIBEZ =5, BB =3, NAFIE=1; 3.55
| AEHE=0
BUNAE 1N (GC) E8 : X BUR P TAE R AR =5, B BIROR = 3 W BBV =15
Evaluation of government credibility BWHE=0
E10: % B 30 00 TAE 54T B JESARTE = 5 LLROHIE = 4, R E =3;
WA FBARBE =25 JE PR BE = 1

90.53% W) % 1Ji % “ AE W BB 8 BON R S IERRIE Bl , BEWT A AR A S AT o B EAR s (B4
45.56% 1) % i S S PR 80, I8 2 3205 25 i S sl /D PRITEL IR ) 02 S5 0L 2x , R e 2 hind 30 DR sl i)
SZIE OB, BEAh,53.25% 52 58 B2 75 187 A 7 HE TR RS BB AR 52 25 SR B8 I 2 o A 3% iz 3%
(4 TE A 53 S s B0, XA T V5 K B R . 74.36% 132 15 N R BUR 9 FR O AR 5 B AR K™ 5 5 Bh 4%
R, B 77.12% 8952 U535 0 BUR BIFME TAERE A ARG 50 LUBOARTE BAS L , BRI 32175 8 X BURF R PR T4
AR AR BE Ry, AR L T T ) AR B, 2 2R B s AR AR R AR R SR 2RSS0 AT B it 1e]
ANIBEW] A5 S AEATA B2
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22 FHEATEIEMITA

XPRGH A= A SRR I REA S A BT 430 (3R 3) , “ TR E-IEE (Y-Y) 7 i b 32.54% , “ T - IR
BE(Y-N)" 51 19.53% , “RNEE-FEE(N-Y) " 51 11.83%, “ REZ-REZE(N-N)” 5 36.1%, “ NEE--
PRI (N-N-Y) "B LR 9.27% ., Horh BAT IE AT IR B 2 U1K 73.17% , 2502 i 45 BB 08 & SR
ﬁiﬁkﬂi7kiﬂkﬁz?§<,vu%iiﬁgﬁﬁl o BB BARMERIEIN , 3215 W24 - R 00 e s b e, T
T/ NMEARME 16, HSCRRR R 82.229% , 4531 100% , X T KAEARE 300 76, HSZHR K 6.06% , #5308 0, Mk
FIWT , BEARBEARE A B 507, B TR A3,

x3 WaRZ—HRiEE TRIMENERS M (NVN=507)
Table 3 Frequency of responses at each bid in double-bounded format ( N=507)

N-N-N/#i N-N-N/Number/%

Bebre A/t Y-Y i/ % Y-N B/ % N-Y #ie/%  N-N-Y B0/ % At
Bid combination Y-Y Number  Y-NNumber  N-N Number  N-N-Y Number  SEEFESAS HESAS Total
Ture zero Protest zero

1—3—5 30(66.67%) 4(8.89%) 3(6.67%) 0 4(8.89%) 4(8.89%) 45(100%)
3—5—10 33(57.89%)  12(21.05%) 0 4(7.02%) 0 8(14.04%) 57(100%)
5—10—20 37(4157%)  23(25.84%) 8(8.99%) I(L12%)  2(225%)  18(20.22%) 89(100%)
10—20—30 29(3452%)  14(1667%)  14(16.67%) 3(3.57%)  6(7.14%)  18(21.43%) 84(100%)
20—30—50 0(1525%)  14(23.73%)  15(25.42%) 4(678%)  2(3.39%)  15(25.42%) 59(100%)
30—50—100 20(28.17%)  11(15.49%) 4(5.63%) 15(2L.13%)  7(9.86%)  14(19.72%) 71(100%)
50—100—200 5(725%)  16(23.19%)  12(17.39%) 12(17.39%)  9(13.04%)  15(21.74%) 69(100%)
100—200—300 2(606%)  5(15.15%) 4(12.12%) 8(24.24%)  4(12.12%)  10(30.30%) 33(100%)
2t Total 165(32.54%)  99(19.53%)  60(11.83%) 470927%)  34(671%)  102(20.12%) 507(100%)
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£} LA R CVM AR Rl S A BB R bR — 5% X A I8 A Fe i), A5 58 DAk A BRLIX ) &
20%—35% " . AHFIE RS AR B R B 26.83% , BARE TA BRIX A]  H KBTS A B RS
SO A S A B S SO R B, DR e AT A B X A e A Y AR 2 U AN R AR
AR S A )4 X Sl LS R SEAS BT B E R SO PR SR AR SC S5 M S 98 0 < O i o I 4 T
KB A 25 B G R o hE A S A A R R B T 6 AN, al R BUR B TTAT, B 2% B SE B b H
W RBIIEH TAERRY; o 8e T WAABIHUIHECE; d ZEAMR, ZA T SAT; e AT K, TA

Xt LTINS
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FEAR G ABHR /AT b AR A 2 6 FIH Stata ZRPEXT 405 MREAFATHEL, 159 0 3217 % 09 V-4 304 2 8 459.77
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SRR . R AE SR B RO R PR b b 7 2 e R OSSR SO ROREAS X A LR S Y
405 PMHEASHEST 2 4> Logistic AR 74125 28 U R M FIPREE A JRRAE X SORE R B i 52 | IR A B 1 R 32 D5
ST R, AT A R LR 4, A 2 U5 TSR 2R BbR L, S R 1, A SR IR 0, #E
B AR R A S AT R B 2 B H R R TEAL S A ST R AR RER_E AT PREE AL

R4 TRBRBZETINEEESZMERNERAIFER(N=405)

Table 4 Regression analysis results of willingness to pay and influencing factors under different models ( N=405)

_— f5L 1 Model 1 FO 2 Model 2
\Zibles ES i iR p » B i iR p »
Coef. Std. Error Coef. Std. Error
B4 Constant -8.41 27.40 -0.31 0.759 -20.23 33.24 -0.62 0.537
JEBEAM Local 13.06 14.07 0.93 0.353 13.83 14.03 0.99 0.324
REWK Along -5.70 9.16 -0.63 0.534 -6.28 9.07 -0.69 0.489
P51 Gender 27.55 7.97 3.46 0.001 28.01 7.87 3.56 0.001
A Age -3.03 3.49 -0.87 0.385 -3.64 3.53 -1.03 0.302
BB Education 5.03 5.14 0.98 0.328 4.40 5.13 0.86 0.391
V27 Profession 2.58 9.06 0.28 0.776 1.35 9.03 0.15 0.881
FH# L7 Donation 16.28 8.00 2.04 0.042 13.40 8.03 1.67 0.095
FBEH WA Income 8.80 2.83 3.11 0.002 8.58 2.80 3.06 0.002
HEZS I EP -3.25 4.14 -0.78 0.433
ABEHEA -3.47 4.15 -0.84 0.403
AT EB 11.53 4.97 2.32 0.020
BUNAE 1 GC 1.02 4.15 0.24 0.807
TERSERL 1 vp MR A A SO B EAE 1% K B B A G 183K & I 5 S R TE 5% KF 1

FAHI o BAE LR SO R SR, SO B A AR R PR 27.55 A%, SRR AR W 50 X 55 52
ARSI EIR K AR S R G TR UGE 5 B SR & TR SIS & . R H WA R 2
F R SO R A A WA SR R B A A L X S R 2RSS e — B, AN IR D fE
B SO R IR R R A LG AATTTE AR SR A TR I 218 Joxd 52 48 S 1 G 3E: , REAS SN R 20 i PR /1 38 R e IR
G e, A RS nsR 2, A A 2w v R AR K AR RS B R BN T, B R K i
T, J BB TR BT ] 80 4 P (gl R T A Y B A A AR U 55l | TR0 S R S B g 4 i 5 R R
o BEFAFEY RSN, 2 V58 BT 20RO AR Z TR IR 41, N MR 5 e A2
AP R IR B WA, T ELIE T RE SR KR £ TR SN RA K,

IMAZZ U5 PREE R IEAS 5 (AR 2 o, MR ZEE WA S SO REEAE 197K 1 3 AHSG 183K
2 15 AT TRIEAE 109% 7K L B E AR, =F 09 R EO07 1 RR/N SRR 1 R, BT A BREE A RIRHIE AL
Ja AESZ i At 2 2 U SR AR B PR SRR R A WA TR R 3 REAS B 25 i S A B B R AR
AU FERRSEA MR IEAS 5 1, 2R 254708 5 SO R EAE 5% K-F R, AR S T AR A 1 4
BANL, SRR AR LU B v 11,53 4%, R IZ D5 A AR 54T W RENS W38 s i SO B, R Rl A S 54
ARG 3 B R AR ST o P i SO R IR A HE B A AR X S R RS N B TR A S
B rh 205 0 AR SR AR AT (BURN A TIPS A2 LA R A 25 o e ) SR R M

3 g

ABIFFE R AT S PR R B A B X B 5330 CVM AR TR ST 11 ARSRT | T8 7H B 3 2% i 7] 45 550
By, LAHTPAS TF BRI K ISAE S R GRS NE  [RINE, LASZ 55 0+ 2 28 0 T A A0 o PR B DA R AR AR A2 Sy
AR, I 0 Logistic [M1VAX} 321758 SO R A2 N ZR AT 704 . 2598 00F
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T35 44 AR TP ST, ST PRI Rl () 7 AN S 2 AR ot o R AR LA 25 R GE AR 55, ik S R i 2 AR
DRI AR SR o AT 205 AR M BN T Tl K el A 25 R e B BRE AT DA AR TR] , HoAt s 2 T Jm ket T 22
T, PR S 38 19 S AN T B 2 S R i PR 320 T 5 6 ik T L T 7K AR 25 R G 55 (e A T e LA
TR, BT & A AN MERLEAT R, AR AT PRI . TH e PRI T
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