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The assessment of aquatic ecosystem services for polder in Taihu Basin
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Abstract; Today, the polder area, which is an important geographic unit in economically developed Taihu basin, comprise
10,630.91 km®, accounting for 28.81% of the total basin area. A polder is an artificially created ecosystem in a low-lying
zone of land adjoining a lake, river or other water body and enclosed by dikes. It can effectively prevent flooding and
alleviate drought by controlling the influx of water with manually operated devices, thus ensuring the orderly development of
industry and agriculture. Polder waters including river and pond are the lifeline of the polder ecosystem and maintain its
overall stability, which directly affects other ecosystem functions. Therefore, quantitative estimation of polder aquatic
ecosystem services is beneficial to deepening the understanding of its status in the basin ecosystem. This study has important
theoretical and administrative significance for the optimal regulation of the ecosystem structure and reasonable allocation of
water resources in the Taihu basin. The polder aquatic ecosystem services and their spatial variability in the Taihu basin
were analyzed using the established evaluation index system based on the remote sensing image, meteorological,
hydrological , and fieldwork data. The results showed that the polder aquatic ecosystem supplied 8.61 x 10°m’/a of water,
provided 58.74 x 10* t/a of aquatic products, 7.17 X 10°m’/a of regulated water and 27.12 x 10° m*/a of stored water,
reduced 3.62 x 10*t/a of nitrogen and 1.10 x 10* t/a of phosphorous, controlled 4.30 x 10° m’/a of flooding water,
assimilated 129.08 x 10* t/a of carbon and produced 153.60 x 10* t/a of oxygen, maintained biodiversity at 1.34 in terms

of Shannon's diversity index, and lowered summer temperature for 2.27°C. The total value of polder ecosystem services in
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Taihu basin was estimated at 325.93 x 10°yuan/a. About 13.93% of the estimated value came from the provisioning services
including fresh water and aquatic products. About 83.92% was contributed by regulation services including water regulation ,
water storage, water purification, flooding control, temperature regulation, carbon fixation, and oxygen production. Cultural
services accounted for 1.41% and supporting services including biodiversity maintenance made up 0.74%. Thus, the
regulating function predominated in the total value. The values of various services are in the ordered of: water storage >
water regulation > aquatic products > flood control > carbon fixation > oxygen production > scientific research and culture >
water supply > biodiversity maintenance > nitrogen reduction > phosphorus reduction > temperature regulation. The value of
the polder aquatic ecosystem services was dominated by the indirect value, which was 6.18-fold larger than the direct value.
Because of the different water surface area, the value of the total services of each subregion was as follows: Hangjiahu >
Yangchengdianmao > Huxi > Zhexi > Wuchengxiyu > Puxi > Taihu > Pudong. The average value of aquatic ecosystem
services per unit area of the polder in the Taihu basin was 22.73 yuan m™ a”'. Water supply, aquatic products, water
regulation, water storage, nitrogen and phosphorus reduction, flood control, temperature regulation, carbon fixation,
oxygen production, research culture, and biodiversity maintenance were worth 0.30, 2.87, 3.43, 12.96, 0.04, 0.02, 1.26,
0.02, 0.92, 0.43, 0.32, and 0.17 yuan m > a”', respectively. The aquatic ecosystem service benefits per unit area of the
Taihu basin were higher in the west and the south than in the east and the north. This paper provides scientific guidance for
proper management of aquatic ecosystems and ecological restoration, which employ differentiated measures to address main

environmental problems of each subregion.

Key Words: polder; aquatic ecosystem; services; assessment; Taihu basin
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Fig.1 The distribution of polders in Taihu Basin
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Table 1 The parameters of aquatic ecosystem services of each subregion

SH liem w200 B MK WK
S EBUK A Average output/ (V/km?) 399 674 516 540 914 823 812 880
T4 KV Average water depth/m 2.03 3.53 1.86 1.38 1.50 2.02 1.37 1.97
ziﬁir:f:i (C‘;i/r (‘;‘;)yu . 18.21 19.11 19.31 2693 28.67 2593 2744 26.82
SHDI ( Shannon'’s diversity index) 0.875  1.642 083  0.803 1605 2209 1902  2.399
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Fig.2 The emissions of sewage nitrogen and phosphorus per unit
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MRS TREH AU HE 15 X FHVE SEWD DX 90 PG DX R 51, A0 5 150 DX b AT 5 W I, 7K 25 46, KA R, 3F
XA IRIKFRIALE VT K3k, K T AR HE e 3k P b R e, Ak AR A W Fp 2 B 2 | (i fiff S 1A 1) 2B 25 i 55 D RE it
P8 S 00 DX 43 A7 A AT B 765 T R 1.0 980 2 R AR (R 7K 3R, B0 1 XK T 3R 35 1) 22.36% , HLAF P 1R 7K 3 T
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Table 2 The total aquatic ecosystem services of polder in Taihu basin

S 23 R Pas
SH ltem w200 B e B e e T
JKIEHELS Water supply /x108m? 2.15 0.50 0.46 2.58 0.22 2.26 0.05 0.38 8.61
KPS Aquatic products /% 10%t 11.76 1.11 1.91 18.46 3.12 19.08 0.68 2.61 58.74
JKIEPHFT Water regulation /x108m? 1.79 0.42 0.38 2.15 0.19 1.89 0.04 0.32 7.17
IKIEAH AT Water storage/x 105 m? 7.26 2.96 1.42 5.92 0.56 7.62 0.12 1.26 27.12
Ak BA Nitrogen reduction/x 10%t 0.32 0.33 0.07 0.38 0.03 1.49 0.12 0.87 3.62
b B Phosphorus reduction/x 107t 0.10 0.10 0.02 0.12 0.01 0.46 0.04 0.27 1.11
AT BE Flood control/x108m? 1.07 0.25 0.23 1.29 0.11 1.13 0.03 0.19 4.30
SR TY Temperature regulation/C 4.43 1.21 0.96 3.76 6.06 1.64 0.88 1.49 2.27
[ % Carbonium fixation/x 10*t 23.62 5.54 5.03 39.92 3.68 35.08 0.80 5.95 129.08
P4 Oxygen production/x10*t 28.11 6.59 5.98 47.50 4.38 41.75 0.95 7.08 153.60
Y ZHEPELERE Biodiversity maintenance 0.88 1.64 0.84 0.80 1.61 2.21 1.90 2.40 1.34

3.3 FFXUKESRGMRSME

KT XK AR S R GRS IRE BB 325.93%10° 7T/ a, £ 30 IR 55 D RE M (B et HE T S K R A A7 > 7K B
V1 > 7" b AR 45 > BiF 57 I RE > [ 85 > B S S BHIT SCHE > K IR 25 > A W) 2RI A5 > e A SR>V Ak SOl > il
P, b R BKIRAH A DI RE (185.84x10° T /a) B {E i SHHMELRY 57.029% , FRWIEF XA IRK B IR B9 R 9%
SEAF I, TELERR A S R GTAS A (e BE LI RE R % A 28 5 LUK R o S EL 15.07% , BT XK
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TR DX RS o G v T8 9 900 DX 7K A 3 AR e i BRI LU B 3 0 IX 22 52,02 km®, {H T K 2R T &
46.38% , 1t K EAEAAAN (B IS /N T J5 2, DT TS S B 88 3 0 DX (B IR AR5 T 1X. 10.209% PRI

£3 BHRKESREREDENEZE(x10%50/a)
Table 3 The total value of aquatic ecosystem services of polder in Taihu basin
SH lem w20 BE e BE g e B
IRIEALS Water supply 1.07 0.25 0.23 1.29 0.11 1.13 0.03 0.19 4.30
K= E L Aquatic products 8.23 0.77 1.34 12.93 2.18 13.35 0.48 1.83 41.12
JKHEIFT Water regulation 12.26 2.88 2.61 14.70 1.28 12.92 0.30 0.22 49.13
JKIGAHAF Water storage 49.77 20.31 9.70 40.58 3.82 52.21 0.81 8.63 185.84
kB4 Nitrogen reduction 0.05 0.05 0.01 0.06 0.005 0.22 0.02 0.13 0.54
AL S8 Phosphorus reduction 0.02 0.03 0.01 0.03 0.003 0.11 0.01 0.07 0.28
FBFDIRE Flood control 4.52 1.06 0.96 5.42 0.47 4.76 0.11 0.81 18.11
SRV Temperature regulation 0.06 0.01 0.01 0.08 0.01 0.07 0.002 0.01 0.25
[E % Carbonium fixation 2.42 0.57 0.51 4.09 0.38 3.59 0.08 0.61 13.22
T4 Oxygen production 1.12 0.26 0.24 1.90 0.18 1.67 0.04 0.28 6.14
BHIF 4K Research and culture 1.14 0.27 0.24 1.37 0.12 1.21 0.03 0.20 4.59
W) ZAREPEERS Biodiversity maintenance 0.39 0.17 0.08 0.43 0.07 1.04 0.02 0.19 2.40
J3t Total 81.07 26.63 15.95 82.88 8.62  92.30 1.92 15.14  325.93

3.4 FFIKOKAZS RG0S 2l 22 B

TP FEF DX 33 UK A A5 T AR 4 22.73 76 m™2 o™, LAk IRBEAE K REIT K kg i
HEHEDRE B LG (LR, 36 B0 R (B9 90.28% , TFLAIIAEIIG/INT 1 76 m™ a™' Lok B AMELY 109
ST o RWIIKK7 FEBRE 0 WE I A K RA A7 R IX TG X 05 F R L Al T X 20
SRR A U R A

RGO 3 T ALK e 25 P 5 (27 6 K 0 2 1) 5 e, B4 03 T LA (5 A O D X (31,72 I ™
a”!) /N BB RN (19.31 78 m ™ a™' ) 5 64.27% (£ 4) . WEHSKT , bl A9IL I CIPEIX i
BEIX B TEIIR 2R X ) KA 7 R G B L T LA (40 (0 T 0 BT 9, T R S X 7 X 36 9 1 )
BTV R 2RI PG 5 A AR L A 0 3y 3 P M 20 2 3 IR AL
Tl AR A A S0 XK S R TAMES AR F W, SR L TR R K R b A, K 2/
WY RN WK A5 R 5 (R 25 0 T e 00 B 30 T80 X G 7 X e, AL 1
16 FUEF KA RGTZ AT KT AT K5, BOLSE e BE 10 K A= R 1 L SR Wk A
5 04 (8 A 3 T IX

4 SRS

1) KR IR X AKAE S RGeS TR UME h 325.93x10° 0/ a, FerP I 48 Thifig (K JEHEZE K7™ AR ) 4y
5 13.93% , P15 P HE (KT K IEAE oK BT R &K RIS BB o5 83.92% , Sk X EE
M7 1.41% , SZRFINRE (W ZREEERR) 5 0.74% IR IF XK A 245 R 40 s i AR R 55 0 BV 358 22.73 T
m™ a”t HAFER R A2 (o) S o« 4 A S B R AU AR, Ve AR A A A R

2) KRBT XK A= 25 R G MR S5 T BERY BT (M 45.42x 10850 a, TN () E M (40 5 ik 280.52x10° 70/ a,
BRI — 5 KA S RGP E A HARAE B R G RS XU E BRI Ren L 48 , HA Y Zidr )

http ; //www.ecologica.cn



15 FIAAE 2 ORI XK A 25 R G 55 DI REAN 1 5205

REPIRAF T, i F R 55— D7 T DXOK AR 25 R G52 N1, JCiE 5 Ah K AR ZEAT B AR Se#fe K i 2%
18, 2K A T E R R Btz KT B IR AR S B E DI RE , S B o (T o b il
R T EPFEIKF 19 67.94% ' AIHEIF OK B A AR R doK A 35 R G0 BT RE, 200 17K
XHE RGN SRS IIRE , 45 i il BE T2 R FH 7K 9 A St ST 28 B0 A7 D (8 2R 25 PR3 0 1) 7™ L
R, RS RGNS SR ELRY T RIS o Pl RSG5 2% B A5 UK A 25 R GE R Ik 55 T BE , 77K 36
AR G AT DOKAE S R GEIEAT S BRI & IR BN 28 5% AL 2 SRR R bR Al 2l & Jig

x4 BEHRKESRERSAMERNEE(OCm  a™")

Table 4 The value of aquatic ecosystem services per unit area of polder in Taihu basin

SH lem w20 M8 e PR g e sers
IKIRHEL Water supply 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
K= E L Aquatic products 2.30 0.92 1.76 3.01 5.87 3.54 5.52 2.86 2.87
JKAEJAST Water regulation 3.43 3.43 3.43 3.43 3.43 3.43 3.43 3.43 3.43
JK UG AT Water storage 13.91 24.19 12.74 9.46 10.28 13.84 9.39 13.50 12.96
kB4 Nitrogen reduction 0.01 0.06 0.01 0.01 0.01 0.06 0.20 0.20 0.04
AL S8 Phosphorus reduction 0.01 0.03 0.01 0.01 0.01 0.03 0.10 0.10 0.02
HFB7DIRE Flood control 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26 1.26
SRV Temperature regulation 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
[E % Carbonium fixation 0.68 0.68 0.68 0.95 1.01 0.95 0.94 0.95 0.92
FE4 Oxygen production 0.31 0.31 0.31 0.44 0.47 0.44 0.44 0.44 0.43
BHIF 301 Research and culture 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
1M ZREPEAERS Biodiversity maintenance 0.11 0.21 0.10 0.10 0.20 0.28 0.24 0.30 0.17
J3t Total 22.65 31,72 20.94 19.31 23.18 24.47 22.16 23.69 22.73

3) AR SCE YO R W BT XK A= 25 R GEAR 55 ELHEAT 1 VA, O 20 IXHR T 17 s ] 22 S e o5, A A
TR i RIAREF DOK A 35 R GETE W B AR ) B0 1 R0 BE ft S 4 v A AN (B A B TR (R E 28 0 2 e i 7
TP AR B A RN, A O R AT VR K A 25 28 G i A B 1 A 2B S I, AR 2% 70 DX A S P v
DU T 22 B A A8 B, JIUEE 2% XA AE 19 2 BOR PR [l lR URL 28 S o AN SCRRFEF OKAEZS A e 55 i (ELA 1
AT, SR TI0RE BE VR 5 - R PSR T A I TR) AR Ak, K A= 2 R GE IR 55 LA E AR A FF G sh A5 A E R 0 T B
A S5 AERR R BT LA, 6T I RR I AR IR I R 81 A9 SR K SOMLII S8 A 58 R i B X K A=
SR GRSF DI RER I 25 AR S A R T — 2B TSR I 10
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