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Evaluating net ecosystem services value of a polluted lake: A case study of

Lake Dianchi
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Abstract: Water pollution is a key threat for lake ecosystems in China, and estimating ecosystem services value from the
perspective of water pollution is of great significance to understand and restore ecosystem functions of a lake. Since the
economic loss due to water pollution is ignored in the current evaluation of ecosystem services value, a new model for
estimating the ecosystem services value of a polluted lake is established by incorporating the economic losses from water
pollution to improve the conventional methodology. This model was applied to Lake Dianchi to obtain its net ecosystem
services value. The results showed that the average ecosystem services value of Lake Dianchi reached 38.655 billion Yuan
per year during the period of 2006—2015. Water pollution has altered the structure of ecological value of Lake Dianchi. The
water supply service value of the lake dropped to zero, while the atmospheric adjustment, tourism, and water storage

emerged as the major contributors. The economic losses caused by water pollution amounted to 1.523 billion Yuan per year,
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mainly from the costs of ecological water supply and algae removal in the lake. Taking into account both ecosystem services
value and economic losses in the lake, the net ecosystem services value was 37.133 billion Yuan per year, accounting for
11.7% of the total local GDP. The rationality of the evaluation results was enhanced by incorporating the water pollution
losses into the evaluation of ecosystem services of lake, making this ecosystem services value estimation model more
authentic than the conventional methodology to reflect the comprehensive influence of human disturbance on the lake

ecosystem.

Key Words: ecosystem services; water pollution loss; environmental assessment; lake; Dianchi
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Fig.1 Location of Lake Dianchi and water quality gauging stations
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JE X 2 T TTRRE L 5 70%

R1 EMESRERSMEME

Table 1 Ecosystem service values of Lake Dianchi

s ARIER=s DATAEAC/ T 1< I 3 (i TR
i B, POERE LRy gy g OB
Ecological functi Value Provorti Value per areq Ecological functi Value P ; Value per area
cological function /(10°58/a) roportion /(T3 k) cological function (10°58/a) roportion /(76 k)
fiE7K Water supply 0 0 0 WEBEIK Flood protection 18.75 4.9 625.11
7K i -
ROk 0.38 0.1 12.65 | K Water storage 82.25 21.3 2741.64
Provide aquatic products
KA Gas regulation 8.85 2.3 294.86 + 354 Soil reservation 0.04 0.0 1.50
SAFEPAT Climate regulation 184.78 47.8 6159.49 TR K Recreation 90.68 23.5 3022.59
FKJETJE T Water purification 0.82 0.2 27.29 A1 Total 386.55 100 12885.12

3.2 IATS Y2 BRI A ITAG
321 JEASTRK

A REVT VAN K TR B4R [0 AR K 5.66%10° m®/a, JEL3H 2000—2014 4EF- 27K 42 T A 256.15
fe® 4 MR b A AR KRR 5 B T 528 2, A5 SR b 7 T sl B A 4 349 T B8P 48 B 8 A 13.23%10°
I/ a,
3.2.2  JEANAETRK

TR I /K 2 VA 11 YT RS R U A e ) 1| ARl 2 R A R K IR BE T RE X K] (2010—2020) , i 85 1] 11
HRER ] 2 R B AR K R K DX K BRI B AR Vv 26 SR, 2006—2015 4 19 [H] 38 b
KIS V2 R ) T it OB ARk T 5 4,

HRHE 2006—2015 4F- 4 3t et R K 0T W I RS0 | A2 B0 i Y0 3 3 34 1)1 kA TN T TP AR 34735 5] 1149.47
t/a Fl1 81.92 v/a( P4 el %8 7K FHAE TAlb K  ZESCAAETTERD) | Mk A 1% 00 T i 3 59 TN TP i 40 5
239.51 t/a F111.98 t/a, PFIULE AR [0 R HFE R %L T TN 909.96 /a, TP 69.95 t/a, 2006—2015 4F- it %
AF b A U B AN 4 BT

TR 114 2 BRI R B AR 4 77 A 5.91x10%m? /a F119.99%x10° m*/a B KK JE 75 , MR AP TG U 28 B 40
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Fig.4 Excess nutrients export of Lake Dianchi from 2006 to 2015
R2 HEMBKTFRBREME

Table 2 Economic loss due to water pollution of Lake Dianchi

MRAH Writiht/ (10°72/a) Ll % ST A (J558 km? )
Loss type Value Proportion Value per area
Fitk N Tnner basin 13.23 86.9 441.00

Wi AN External basin 2.00 13.1 66.62

43 Total 15.23 100 507.62

3.3 WHAEAES RGNS M E

~ 500
WS RGIRS WIERNGET  BOOAETIR I R 400
S RGBS B B 386.55%10°T8 /a0 AT, T/ 2 300
ol 5 P, O R A 2 R T — 3 a0
SERITUAEL 3% 2 T 25 e A R 56 2 I 2 1 2% 10 5% %‘ 100
WA 15.03%10 0, SR EEEE T ol Ll = L L
FG ] R0 TR B4R ()4 R S R GRS I (8 h 371.33 R4 Mt 25 HIEL
x10°75/a( 18 5) , SHUE S RIS M AT 3.9%, PEFEIH Accounting ftems
Es5 BHSESRERSNE

4 Lt
Fig.5 Net ecosystem services values of Lake Dianchi

ST YN S LU At S 38 HAME , AR WFIT R H 25
B2 B WIA A S R GRS M (A0S Yt 25 1 v A2 25 R S8 IR 55 M (L B0 DAL O s | 065 Y ™ 3 R TR T e T %5
BIRFFE AF RN U EEE : (1)2006—2015 A TEMAF 344 25 R G R S5 D REM B R 386.55%10° J0/a, P H 15 e T3
TR ALK D RE , ST R A S K S5 R R TR A 25 R GRS T RE AN EL AR 2445 (2) TR /K 35 e %o it R
PR AN 2 55 1k 2 e S 3533 1 T e B % AR AR R 3R 3] 15.23%10° T8/, (VA 25 R GE R 55 DI RE M (1Y)
3.9% , Hor K i5 Je R BN 1 a4 2k (A MR 86.7% 5 (3) LR H B INAE B RGN AT A £ B 1E 1]
A ) 5200, AR S R GRS M/ N TFAS RGNS M E, R 371.33%10°70/a, (& 2015 4F33 GDP
11.7%.,

A5 3 B 255 90 B A2 S AR S5 5 15 A R RPN, T R I A2 2 R G A 2 B 25 A5 i PEA |
FXFFAEAS R GRS B TTAS , 5 AT 7 35 80 B A D TS Ye bt R mE o 50, TG S ik S S50 TR,
ARHIFFEALHE H—FhITAG SRS, 14 R FE 4% V5 e i Z R Br i R I H |, A 5 IR 9T 75 B ik — 45 58 5 15
WA ZS . AL, BT IA A S RGUIRASAEE PR AR Y o), Bt 1) ROBE A 28 OR824 SR mT e 7= A 5
Wi, ASAIFST BRI AT A BB HEA T T 22 AF A A0 B (0 435000 %) ) e 20 B A B, X DA s A A b
R, SRR & 70 R AR T T Bl 22 A - 34 5000 sl b 34 B3 25 7 1, ARAS R I AR B R 4 T
Kiaifa e RSB,
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