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Abstract: Wetland ecosystems have important ecological functions such as storing flooding waters, protecting
shorelines, adjusting climate, and providing habitats for fish and wildlife. Evaluation on service value of wet-
lands ecosystems is a hot research topic in ecology. Hangzhou Bay, as a typical coastal wetland in China, was
selected as a case for this research. In order to scientifically evaluate the value and change characteristics of
Hangzhou Bay coastal wetland ecosystem services, a wetland ecosystem assessment system was constructed. The
ecosystem services were divided into four main categories, namely, provision, regulating, supporting and cultural
services. The above four categories were further subdivided into 12 subcategories. Based on the remote sensing
data and social statistics data, combined with ecological and economic methods, ecosystem services were ana-

lyzed. The results showed that the total value of ecosystem services for Hangzhou Bay coastal wetland in 2000,
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2005, 2010 and 2015 was 413.01x10%, 261.25x10%, 259.52x10%, and 224.30x10°* RMB respectively, showing a
decreasing trend. The main service category of Hangzhou Bay coastal wetland was the regulating service, the
value of which accounting for more than 60.00 per cent of the total ecosystem service value. The main functions
of Hangzhou Bay coastal wetland were climate regulation, water purification and soil conservation, the values of
which accounting for more than 80 per cent of the total ecosystem service value. Over-reclamation and urban
construction reduced wetland area, resulting in the decreasing ecosystem values. This study quantitatively eval-
uated the service value of Hangzhou Bay coastal wetland between 2000 and 2015. It is suggested that the study
should be taken as a guide to strengthen the ecological protection of the existing resources of Hangzhou Bay
coastal wetland. [Ch, 13 tab. 40 ref. ]
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Table 1  Evaluation methods of ecosystem services functions in Hangzhou Bay coastal wetland
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Table 2 Valuation of material production in the study area

K7 AL oT e KT

T Takrm Wk @ R BrRA BRUIE SR G memie et
2000 1.95 1.79 616.32 308.16 0.00 76 366 1 000 0.76 4.50
2005 4.52 2.57 2 660.31 1 330.16 0.01 38 203 1 500 0.57 7.67
2010 4.93 5.36 5217.39 2 608.70 0.01 35533 1 940 0.69 11.00
2015 6.29 9.02 3 525.84 1762.92 0.01 47 613 2 760 1.31 16.63
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Table 3 The valuation of water supply in the study area

0y A K olk AR Al 7K fm? HEAR BN (/AL T
2000 341 69 5 354 229 574 380 34 666 469 25.29
2005 367 578 420 244 455 038 21 147 330 27.05
2010 384 373 390 318 115 014 18 821 592 32.01
2015 410 446 344 329 750 271 18 892 640 33.58
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Table 4  Valuation of water purification in the study area

1y e T i L /m? F AL TG K N #rE/fe ot R E/ACT
USSR 66 317 400 1 300 705 051 71.41
T = 11 688 300 229 246 485 12.59
2000 92.76
H AR K 1 975 500 38 746 133 2.13
BROK AP 6 163 200 120 880 875 6.64
T S5V R 29 460 600 577 820 469 31.72
T = 2 838 600 55 674 398 3.06
2005 69.42
H K 5 566 500 109 177 601 5.99
RIK FEATR % 26 603 100 521 775 379 28.65
U U o v 4 114 628 500 2 248 246 598 123.43
T = 6 687 000 131 154 337 7.20
2010 200.71
HAEKE 12 911 400 253 235 549 13.90
TR A 52 173 900 1023 303 918 56.18
U e o v 4 171 963 900 3372784 719 185.17
i = 21 726 000 426 119 207 23.39
2015 257.17
HAE KR 9 888 300 193 942 491 10.65
R A 35 258 400 691 534 634 37.97
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Table 5 The valuation of water conservation in study area
Ay HIFOKBEIE /AL m® WOK FAGE R AU FREEIE AU K A YRR A/ mT) B EAL T
2000 6.13 6 163 200 56 569 500 136 690 200 3.81 28.38
2005 5.19 26 603 100 65 774 700 105 055 200 6.11 41.29
2010 6.75 52 173 900 68 834 700 69 832 800 10.46 89.08
2015 11.53 35 258 400 83 502 900 52 173 900 15.29 203.18
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Table 6 Valuation of climate regulation in the study area
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Table 7 Valuation of carbon fixation and atmospheric regulation in the study area
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T e J5 v W 66 317 400 250
T = b B 11 688 300 0.03 0.50 0.067 8 0.000 1
2000 H.AEKE 1 975 500 0.03 0.08 11.76 0.073 0 0.000 1 6.92
RIK FLA R % 6 163 200 0.13 0.32 0.273 7 0.000 2
7K H 136 690 200 2.99 5.19 6.506 5 0.004 9
T Ue J5 v 29 460 600 1.10
i = JHE 2 838 600 0.01 0.12 0.016 5 0.000 0
2005 H.AE AW 5 566 500 0.09 0.21 8.56 0.205 7 0.000 3 6.40
RIK AT 26 603 100 0.54 1.37 1.181 4 0.001 0
JK H 105 055 200 2.27 3.95 5.000 6 0.003 7
T Ue S5 U 114 628 500 3.53
T = b JHE 6 687 000 0.01 0.23 0.038 8 0.000 0
2010 H. ALK 12 911 400 0.18 0.40 10.86 0477 2 0.000 5 6.15
RIK AR 52 173 900 0.87 2.22 23169 0.001 6
JK H 69 832 800 1.25 2.17 3.324 0 0.002 1
WM 171 963 900 4.87
T = JHE 21 726 000 0.06 0.69 0.126 0 0.000 1
2015 HALKHE 9 888 300 0.17 0.28 10.78 0.365 5 0.000 4 4.45
IR K B AT PR 35 258 400 0.71 1.38 1.565 7 0.001 0
7K H 52 173 900 1.13 1.49 2483 5 0.001 4
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Table 8 Valuation of soil formation in the study area Table 9 Valuation of soil conservation in the study area

ep O° BOE WANEEY A S R AR REERE MR B
B/m? (mP-ah) /e m?) 2T G0 . Weas/Cn W VS REME VL AL

2000 45360000 9 072 000 270 24.49 k) e e -
2000 396 540 140 373 67.49 2190 89.39
200573 908 900 14 781 780 370 54.69 2005 700 164 185 327 2591 65.73 91.64
2010 76 584600 15 316 920 460 7046 2010 1435446 368942 6545 181.62 247.07
2015 80 446 500 16 089 300 750 120.67 2015 1337 454 467 976 59.79 150.78 210.57
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Table 10 Valuation of entertainment in the study area

A RN AR TR HEAMCIT  RAT SR ACOT iR AR EACTT R OR R (AL T
2000 134.00 10.85 1.21 0.643 20 1.85
2005 175.64 12.05 1.76 1.0538 4 14.86
2010 543.65 38.96 8.15 4.349 20 51.46
2015 881.41 76.61 17.63 10.576 92 104.82
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1 2005, 2010 F1 2015 4 4 39 4 11 55 0 2B 25 11 HRRXMFAHKENE
e 55 B (ELH 5 B L 2000 4R FEIAZZ BB B (L, Table 11 Valuation of education and research in the study area
XA RS A A HEAT L8, BIBR RS BRI SE I, 40y st se/Rs SSGeSUR eSCRBUR BT ot

S bR, W dE 12 iR 2000, 2005, 2010 fil 2000 1 0 ! 192
2015 4FE AL M V5 S v U M AR S R GRS A (B A ) ok 2005 2 1 3 35.76
413.01, 261.25, 259.50 Fl 224.30 125¢; Mfuimfig 2010 20 4 24 286.08

2015 20 6 26 309.92

ARS8 5 )l 44.45, 24.27, 22.50 1 18.19 71
JG+hm?, 2000-2015 45 [a], A0 25 {5 v 0 3 A 25 R SR 55 DU BE M (B S BB ¥ M ARBa 38 o M e T i 3t
$ e 55 28 T (4 1 (L L B0 v B HE P D9 IR T R 55 SRS . Bhan e g5 ANSCAB AR 55, IR IR 55 BT o LE
R, b B AR SS MELRY S0% LA E, SCRFIR S5 BT b EE B, o5 RS B 17.00% L E, SCHR R 55
WAEZ AR, 78 2010 A8 1T (L 25 IR 55 M0 (E . 2015 A b M VA ¥ Vi 1 b 2B 25 1 55 T 8 b #8519 /K O
A ARThRE, B 21.15%, SETETTIREIE S 2 00, o5 SVHTE Y 20.82%, 5 3 AR OREE H3ET)
A, AN ER 17.31%, X 3 KINREHE & B E Y 59.28%, HiAth 3 WA {E LB 5 2015 4F AL, X3
RIREM A 70 0] 5 B ELAY 74.89% (2000 45) . 69.63% (2005 4FH1 71.19% (2010 4F) . [H L, KBl
AT | PR A RN S R 3 ) RO T RE

B28 i g5 rh K B E L BB , R A I E 2~5 % . DI BUE P M ELR B AR, UK EZAE T
(7% S W e B S o5 ) | P R el s A N SN 3 e 1 SR B 9 TN A R ]
2 55 (BB 80.00% LA L o S35 Ak 55 A SCAR IR 552 ) A B 425 - S5 R U AR PR A o

% 12 2000, 2005, 2010, 2015 £ MEEGEMESRESIENELE
Table 12 Comparison of ecosystem services value of Hangzhou bay coastal wetland in 2000, 2005, 2010 and 2015

o AR H/ACTT PR (/27T T /%

2000 2005 2010 2015 2000 2005 2010 2015 2000 2005 2010 2015
Wy E A 4.50 7.67 11.00 16.63 4.50 3.78 3.02 3.07 1.09 1.45 1.16 1.37
itk 25.29 27.05 32.01 33.58 2529 1332 8.80 6.19 6.12 5.10 3.39 2.76
VI RE 4 9276 69.42 200.71 25717 92776 34.18 55.19 4743 22.46 13.08 21.26 21.15
K R 2838  41.29 89.08 203.18 499 2033 24.49 37.47 6.87 7.78 9.44 16.71
AR Y 127.14  208.39 22421 25324 18290 102.60  61.65 46.71 30.78 39.27 23.75 20.82
] i 11.76 8.56 10.86 10.78  11.76 421 2.99 1.99 2.85 1.61 1.15 0.89
KA 6.92 6.40 6.15 4.54 6.92 3.15 1.69 0.84 1.67 1.21 0.65 0.37
2 A 1 i 24.49 54.69 70.46 120.67 2449 2693 19.37 22.26 5.93 10.31 7.46 9.92
LR/ EZ= SR Sl 0.53 0.62 0.84 0.93 0.67 0.31 0.23 0.17 0.13 0.12 0.09 0.08
PiAF 3 89.39 91.64 247.07 210.57  89.39 45.12  67.93 38.84 21.64 17.27 26.18 17.31
i€ e R TR 1.85 14.86 51.46 104.82 1.85 7.32 14.15 19.33 0.45 2.80 5.45 8.62
P EH 0.00 0.00 0.03 0.03 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00
25 R 55 29.79 3472 43.00 5022 29.79  17.10 11.82 9.26 7.21 6.54 4.56 4.13
W R 55 323.81 401.32 548.37 655.30 323.81 197.60 150.78 120.86 7840  75.64 58.10  53.88
SCRFIR 55 90.06 9226 247091 211.50  90.06 4542  68.16 39.01 21.81 17.39 26.26 17.39
AR R 55 1.85 14.86 51.49 104.85 1.85 7.32 14.16 19.34 0.45 2.80 5.46 8.62

Bt 413.01 530.59 943.88 1216.14 44551 261.25 259.52 22430 100.00 100.00 100.00 100.00
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f 2 13 fin: 2000-2015 4 [a], fE2a R S5 . 899 AR 55 S R i 55 Th BB M (E X R4 TRk #, Scfk
55 s Kot DB RS o 78 2000-2015 4E[R], {145 I 45 Sh R (8 o5 B (B L i 7.219% F [
) 4.13%, WE T 20.53 1475, FHT 68.91%; Hrf 2000-2005 4 B i & ik, J& 2010-2015 4F F
KRR 2 f5 2 WA 7= #E 2000-2010 4FA4 ir R, 2010-2015 4FmE Gy s ALK o fE #E 2000—
2015 4E— A%, AR 47.34% A% E] 29.61% , QTR S . T8 I 55 D EA B 75 20002010 4F 5%
B, S E H 323.81 {2 B 156.69 {¢TT, WA T 51.6%, FERIAERSMY . EK . <
W AEREAS, BEAK LB AE 65% L) 1o AR W Bl A (E R AR Lu il de 2, N2 10%, 7K U636 77 A0 (B 3
e @FFEIRS . LIRS DREMEAE 2005-2010 4FA4G Frsdhn, L Be I REA%, 32 B0 90 70 (7 5 1 1
HE A AE 1L . 2000-2015 4F AN FE K 50.56 127G, F#AK T 56.55% . @3S . SCIbIR s ohfig S Hidth
3 RIIREM S AR, HAEAE 2000-2015 AR i, B 2000 4714 1.85 {2 ckg m ] 2015 411 19.34 12
JG, AR IK R 945.03% . SCARHR 55 H i E AR R RTRHUF 20E T RE A B, G R Ui AR IR Th BE A (B R
Bk, X5 AMTAETE K R, 2 R U S5 A5 A B B A 5

S b5t

BT EBER, EAESFEMAT¥0r, WENMEESRAESRETNIAR, RATHMNE
T IREE . BOAREE . EMEARTEE T L, X 2000, 2005, 2010 F1 2015 AFAT M 5 1R Mo AR
BEGEES . WA . K8 SO IRS PRI 12 W4 SR HEDT T M ETEAS , 75 2045 4F 0 S0 (5 4>
Wk 413.01, 261.25, 259.52 F1 2243 {4.5C, B T FUAE S R 45 W (8 43 ) Sk 44.45, 2427, 22.51
18.19 737G -hm™, 4% IR 55 2B 1) Dy R L B ) DA i EAECHE 77 Sk 0115 IR 55 > SR Al 55 > Ak 45 Ik 55 0 SCAR R
%, VARG 1 G BRI S (A 60.00% LA o KBk . AT L R R DA B 2 AT N
VS VL VA YA P A2 T RE

HRPE A FEAE A, AT T b 1 2R S R 55 T Re A B m i B M, VRN E R B, XX
S P 1 K A R e LA % M B 4 5 TSI VE . 2000 4E S 2R AT IR AL SR N, A B, HARW

X138 MRRESREDENETUERTHUE

Table 13 Changes of ecosystem services value of Hangzhou Bay coastal wetland from 2000 to 2015

2000-2005 2005-2010 2010-2015 2000-2015
AH B Y T B Y 1
e e feoi feoi

TREZE Yyl -0.72 -16.02 -0.75 -19.96 0.04 1.47 -1.43 -31.80
itk -11.97 —47.34 —4.52 -33.93 -2.61 -29.61 -19.10 -75.51
K BT Ak -58.58 —63.15 21.01 61.46 -7.75 —-14.05 -45.33 —48.87
USRS -2.76 -55.34 —-0.66 -29.65 0.07 4.72 -3.35 -67.10
AR Y -56.00 -30.62 -56.93 —44.86 -23.26 -33.25 -136.19 -74.46
[&] 7 -7.55 -64.17 -1.23 -29.12 -1.00 -33.45 -9.77 -83.10
KT -3.76 -54.44 -1.46 -46.31 -0.85 -50.53 -6.08 -87.90
e 4% 3 [ 243 9.94 -7.56 -28.06 2.88 14.88 -2.24 -9.14
Y ZRE TR -0.36 -54.18 -0.08 -24.68 -0.06 -25.20 -0.49 -74.19
PrA 1 05 -44.27 —-49.53 22.81 50.57 -29.10 -42.83 -50.56 -56.55
Jilk AR A 5.47 295.67 6.83 93.39 5.18 36.62 17.48 945.40
BHfEE 0.00 47.71 0.01 346.74 0.00 -27.33 0.00 379.53

IR 55 28 IR 55 -12.69 -42.61 -5.27 -30.85 -2.56 -21.67 -20.53 -68.91
P AE -126.22 -38.98 -46.82 -23.70 -29.92 -19.84 -202.95 -62.68
YIRS -44.63 —-49.56 22.74 50.06 -29.16 -42.77 -51.05 -56.69
AL R 55 547 295.51 6.84 93.46 5.18 36.58 17.49 945.03

Bt -178.08 -39.97 -22.52 -8.42 -56.45 -23.05 -257.05 -57.70
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