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Abstract: Lake ecosystem in Tai Lake (CH: Taihu) provide people with both direct and indirect benefits which are called
ecosystem services. However, lake ecosystem services in Tai Lake have not well recognized and accurately quantified in past
years. Decades of wastewater discharge, industrial pollution, and over application of chemical fertilizers around the basin
have transformed this once meso-oligotrophic lake in the 1950s into its present hypertrophic state. As a result, cyanobacteria
blooms appear during every summer in recent years, which may in turn have serious impacts on lake ecosystem functions
and services delivery. In the late May of 2007, heavy cyanobacterial blooms dominated by Microcystis and their harmful
metabolites occurred in the water columns of the northern region of Tai Lake resulting in a world-shaking drinking water
crisis in Wuxi, Jiangshu Province, China. The best way to understand the deterioration of ecosystem service functions of a
lake is to assess its ecosystem service values. Tai Lake, as a typical lake in eutrophication in China, was selected as a case

study and data of ecosystems of Tai Lake were collected over the last 10 years. An integrated method of economy and ecology
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was applied to estimate the value of lake ecosystem service functions. Ecosystem service functions of Tai Lake were divided
into four main categories including provisioning, regulating, cultural and supporting services. The four categories were
subdivided into eleven subcategories which covered water supply, aquatic products, shipping, climate regulation, soil and
sand transportation, water purification, flood control, water resource storage, soil conservancy, maintaining biodiversity and
tourism. Total values of ecosystem services for Tai Lake in 2000, 2003, 2007 and 2009 were 1628.0 x 10°, 1908.7 x 10°,
1504.0 x 10® and 3528.7 X 10° Yuan RMB, respectively. An increasing tendency of total value of ecosystem service of Tai
Lake was observed in each year except 2007. The main ecosystem service functions changed from supply function to culture
function from 2000 to 2009. The main function of Tai Lake was water supply in 2000, the value of which accounted for 43%
of the total ecosystem service value. However, the main function of Tai Lake changed to transportation function whose values
accounted for 41.31% and 38.73% of the total value in 2003 and 2007, respectively. The main function changed to tourism
function in 2009, the value of which accounted for 52.52% of the total value. The value of transportation and tourism service
of Tai Lake underwent a sharp increase in recent year while the value of water supply went through a rapid decline resulting
from too much attention paid to the development of transportation and tourism industry, which is not good for the continual ,
healthy and stable development of Tai Lake in the long run. Cyanobacteria blooms had an adverse effect on the value of
ecosystem service of the Tai Lake by decreasing values of supply, supporting and cultural functions. Our research suggested
that Tai Lake ecosystem play an important role in supporting and protecting human well-being. Valuation of changes of
ecosystem services of Tai Lake provided the decision makers information of benefit of lake protection and effective

management of lake ecosystem.
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Fig.1 Ecosystem service values of supply by the Taihu Lake in 2000—2009
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Table 2 Annual average benefits per farmland in the Taihu Watershed
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Fig.3 Changes of Taihu ecosystem service value of water resource storage, soil conservancy and tourism in 2000—2009
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Table 3 Comparison of ecosystem service values of the Taihu

AE4Y Year
2000 2003 2007 2009
Uife2sn — - — —
Feosystem service M el M L il Ml L il i el
Value/ Proportion Value/ Proportion Value/ Proportion Value/ Proportion
x10% Yuan /% x10% Yuan /% x10% Yuan /% x10% Yuan /%
B2 ome Bk ThfE 700.00 43.00 652.86 34.20 449 .81 29.91 385.81 10.93
Supply function FRALIK ™ 3.53 0.22 10.12 0.53 13.95 0.93 18.65 0.53
iz vy hE 655.49 40.26 788.40 41.31 582.55 38.73 1203.58 34.11
VERERCIN KA 9.62 0.59 8.63 0.45 7.47 0.50 6.93 0.20
Regulation function  4§¥bIiifig 0.0114 0.0007 0.0114 0.0006 0.0114 0.0008 0.0114 0.0003
IK TP AY 0.60 0.04 0.50 0.03 0.37 0.02 0.28 0.01
WE T 18.11 1.11 18.33 0.96 18.53 1.23 18.62 0.53
XHEUIRE ¥/ il 43.87 2.69 41.04 2.15 33.09 2.20 33.84 0.96
Supporting function T HELRFF 0.009 0.001 0.009 0.0005 0.011 0.001 0.018 0.001
YR A1)
. 7.56 0.46 7.56 0.40 7.56 0.50 7.56 0.21
LRk
Ny
AR . il e D) B 189.18 11.62 381.22 19.97 390.64 25.97 1853.43 52.52
Cultural function
Ui B
e B A 1627.98 100 1908.68 100 1503.99 100 3528.73 100

The total value of lake service
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SANERY 38.73% , R K SHAEM B 5 B ELAY 29.91% , X IS RE AL & B (10 68.64% . [NITfT 2007 4E K
WA R GRS Dhne iz Th e AL K D 82 R T 1A 0 DI RE . 2007 48 K1 AR 2 R Ge IR 55 T RE AN (EAL AR
o BRI SS TIEE 5 69.57% , TRITTT 2007 4F AR A R SR 55 45 2RI 0 125 Dy B, 0k 2003 AR AL FEAR T
6.47% . 2009 KHILEZS RGNS IHRE MM E S 3528.73 A27C, HorP ik W sh e e K, o5 MM E 9 52.52%
HRMZE T RE A 5 S E ) 34.11% ,3X PRIl B E 1) 86.63% ., PHITT, 2009 41 jif€ Vi T GE AN il iz )
REE KA O IIRE . KIS RGIRS DBe M (A b, SCAU IR 55 D fig o5 52.52% , X Uit B 2009 4FA4E 8 &
Gk 55 EEARBUNSCACTIRE . X — 55 DAMEJLAR AR, e 7 2 Be A (588 120 038 (5 Bk R A= 8 RGO
Brf8, R AN (BT 7 BB AR BRI

XF 2000 4F 2003 42007 4FEF 2009 4F 45 2 Mk 55 DI RE M (BT Sk A58 HAE R AE S RS IS5 B E
73520 1627.98 ,1908.68 ,1503.99 {ZITHI 3528.73 4470 (4 3) o 10 AR MWIA 25 R GE MR 55 T RE M (B DR 45522
T a3 (HRTE 2007 FEHIEAMNEAL, X 5 2007 45 K1Y 5 ik 15 Yo B C R %Y1, Tl sk A g
%, AT BEFEORWI K T RE AT D RE S 2L W3 T R, E 1 T SO IR 55 D Re B (I REAIE

M 2000 45 2009 4 RIS R GRS TR M B UK AE T — 2048 Mk (B RANSERE AR AL A2 DI RE it
IR T RE AR IE D) B — BRI AZ DI RE . RITE T REAEUE T 3% & (A1 0 S8, b R b IX A 7= 1 % e
KRR T2 R EAER . BORIIREMNEAE N R LI e 22— — 2 UESE T R WIE K = M X Kk
T A B FR RS T3 T Al 4 R | I 7K 0 A A iR I 32 328 S R s o, R okt 7 1 K3 7K o 4 252 %
b SRR K S AAT I, KWK ICH A LK IR, A AR Z 3A RUL XU IX, 3475k [ N il e 2
B 20, S LA 545 b Ui 5t 558 44 TR 5 700 2 4 R A6 285 R G IR AR W A (B R AR X i) % e LA B R
HESER,

T AF SR A A5 53 B 55 T RE (Bl anfit K Thae , KA TIRE , K B b DI RE DL L B K Thdg ) — B4 T T %
N ST DR AL, [R] 3E A T DU ST D Re KB D e e - SRR D BB AN (AR X LG
VI K IBIAS By iy v b vh i L e B vBE 1 RN B R R AR A5 R G b AT W VA BRI IR 40 SR R AT
iz MK SEHEE IR S5 U (B SR T A5 A A M8, 17T 220 FL U 15 IR 55 D e sl S 5 iR 55 T RE M A, 1T R S BRI AR
BRGNS W EE B IR RS R B 0EIR

ARHFFEXT 2000 45 2009 4FE K MIA S RGNS DR AT T 98 AL TEAS 4G5 T IS e a2 fk,
BT 7 NN AR S R G AR M E AN, S & BETT & R AR K B2 I8 3240 T 15 B RIS KA .
T UL IR KIAE S R G R S5 DIRE AU (LG 7 B[R] 2 N BT A8 AR Y | 3 32 2 ph 7 A W80 1 I o 7™ R 1) B %
[) 80P S S0 A P R DR IR K Sl IR SRR ) R B K AT 8 A B K SO Az 0 A e PR ik A, AR AR T
WFAE N BIRIEFE ) SR 300 AT AT P A0 XU Ay 3 5 i) 5 A 25 IXUBR A, B ATt 1X e XU Y8 A 8 2
B 150 P DX R X6 A %) XU 5L, A 75 AT T I 5 R A g i e i e 3B A1k, KT8 1 3 ] A
WA H 2007 4F A 0 WE K AT Y SR 2 AT 1R O DRAIE I S A S I S At s 2 UF
ARRER KR I LA AR S R GRS DI REM (o 48 5, X B0 W U5 S it 75 2t ) FH R 358 s g, ik A i
B A SR

4 %t

(1) AR R A S R G045 28 R 55 DI RE BN (B S A0 B ik 2, Hod 2000 42003 45,2007 4F-FlI
2009 4ERWILE R R GRS ThBE S B4 W0 1627.98 .1908.68 .1503.99 12, 7CH1 3528.73 12.7C.

(2) M\ 2000 451 2009 4RI S RGMRSS DIREMEA & A= T — 2254k | il AR 55 DI RE A (B LA R K
itie A FARASR LI D e AR 4ok AR DUk IF DB 244, SV T i (45 T g ) SCAL T RE I % A2

(3) HHF 2007 45 KM & A= ™ I i BoK S, S EOCY R IAE S RS TIRe M EH BENEAL, %
IKAETTREXT K IBIHELG T BE | R IR 55 fE  SCAL IR S5 D fg = A= S mi s
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