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Abstract: Ecological risk analysis is a new marginal subject that studies issues on risk theory, modern eco-
logy and environmental science, etc. Currently, quantitative assessing and integrative study of ecological risk
is a significant issue in the world. At the macrocosm scale we have a practice study on risk analysis based on
the value of ecosystem services by integrating the quantification of the value of ecosystem services with the
model of risk analysis. We establish an ecological risk analysis models: the model of ecological value at risk
(EVR) and the information diffusion model. They provide a quantitative method for the ecological risk ana-
lysis. The Zhoushan city was selected as an example for application of our study. According to the historical
data of Zhoushan city (1985 - 2007), the emergy value of the ecosystem services was calculated and the value of
ecological risk was estimated by using the EVR and information diffusion model. First, we calculate the value of
EVR. Such as the confidence level is 95%, the value of EVR of the emergy value is 5.233E+21. Secondly, we
evaluate the risk index of Zhoushan’s ecosystems. Finally, we evaluate the estimated value of ecosystem ser-
vices at risk. When the given emergy value is 4.00E+21 sej, the estimated value is 1.0641, it means that the pro-
bability of the emergy value at risk in next year bigger than 4.00E+21 sej is 1.0641.
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Table 1. The Zhoushan City’s emergy supply value of ecosystem
services

® L FHUTTESRG RSB ERGNE

AEME R

Ly K * Ll 729
KA Ttem VAU Transformity HEAE T 1E] .
Raw data (J) . Emergy value (sej/a)
(sej/)
fit2% Supply 2310E +21
KBAAE Sun 9.701E + 19 1 9.701E + 19
K BE wind 2.002E + 16 663 1.327E+ 19
85 N4 ab
ﬂjﬂ({t%ﬁu 9.637E + 15 15,444 1.488E + 20
Rain chemical
1SNl F gk
WA g a3p g 8888 8473E+ 18
Rain geo-potential
#HRAE wave  8.350E+ 16 25,889 2.162E +21
W RE tidal 1.619E + 14 23,564 3815E+18
SO 4.320E + 15 29,000 1.253E +20
Earth cycle

R LR SRR K L SRR

Table 2. The Zhoushan City’s emergy demand value and emergy risk value of ecosystem services (1985 - 2007)

2. AUTESRGEREDEETRAMEERENER1985~2007) B{L: sej/a

) i pEEmE I BEEL A b REEL A R RE A HREENED) SR (R
A Emergy value of Emergy value of Emergy value of Emergy value of Total emergy value Hllémerg;v;llue(at)
year arable land. forest ecosystem grassland ecosystem sea ecosystem of_ ecosystem risk (R)

ecosystem services services services services services (demand)
1985 2.503E +20 3.028E + 19 1.397E +20 3.443E +21 3.863E +21 1.552E +21
1990 2.849E + 20 1.684E + 19 2.073E +20 4.149E + 21 4.658E +21 2.348E + 21
1995 2.984E +20 2.745E + 19 2.388E +20 8.409E + 21 8.973E + 21 6.663E + 21
2000 2.696E + 20 4.781E + 19 2.502E +20 1.214E +22 1.270E + 22 1.039E + 22
2001 2.702E + 20 5.944E + 19 2.624E + 20 1.171E +22 1.231E+22 9.995E + 21
2002 2.240E + 20 3.039E + 19 2.851E +20 1.123E+22 1.177E + 22 9.455E +21
2003 1.940E + 20 5.468E + 19 3.140E + 20 1.098E + 22 1.154E +22 9.234E + 21
2004 2.209E + 20 5.115E+19 3.223E+20 1.130E +22 1.189E +22 9.584E +21
2005 2.188E + 20 5.014E + 19 3.616E +20 1.102E +22 1.165E +22 9.342E +21
2006 2.131E+20 5.200E + 19 3.819E + 20 1.118E +22 1.183E +22 9.519E + 21
2007 2.035E +20 5.795E + 19 3.674E + 20 1.212E+22 1.275E +22 1.044E +22
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Table 3. The EVR of the Zhoushan emergy value of ecosystem
services

R 3. FHUTTESREEERSNER EVR ER

BEKT

Confidence level

BE(HANMEAT EVR
EVR of emergy value (sej)

99% 7.401E + 21

95% 5.233E+21
90% 4.077E + 21
85% 3.297E + 21

80% 2.677E + 21

Table 4. The risk index of Zhoushan’s ecosystem

4. FHLUHESREER RS ERR

Fy REMEL AR A E(R) AT H(1)
E'Zl %ﬂ , \é'[ééi\fﬁ E/‘] ﬁé1ﬁﬁ&%’ﬁl\fﬁlﬁiﬁi(ul)y‘j 4.00E + 21 sej Year Emergy value at Risk (R) (sej/a) Risk index (T)
I, BERAETHE DY 1.0641, BIASK M HEME MR O 1985 1.552E + 21 067
{HKT 4.00E + 21sej (152 1.0641, 1990 23488 +21 102
1995 6.663E +21 2.88
4. -LT‘I-.LQ 2000 1.039E + 22 4.50
1) KA R GRS U 12 EACHTE TS KU 2> 2001 9993k 21 433
Pt E S, RO T — R DU A AR S 2002 9455E+21 409
RGN HTTE. AAEESRGIRS R EE & 2003 9234k + 21 400
B EAS , NMAH BVR AERIE B SR 2004 9-584E+21 415
K, R ALITITHERT T SGEA (L% 1-5), BAR 2003 93428 +21 404
EABRZGRE I HIGEETTT, BRXMESEEH 2006 9-S19E+21 412
V2 ), H X AR R R T T R AT 2007 1.044E +22 4.52
Table 5. The analysis of the Zhoushan’s ecosystem services value at risk
R 5 AUTESRGERSERERNGENESTR
. P . 1.00E + 21 2.00E + 21 4.00E + 21 6.00E + 21 8.00E + 21 1.00E + 22 1.20E + 22
Risk value (u) (sej)
Estimatiﬁﬂ%e (r(u) 1.0000 1.0051 1.0641 1.0497 1.0445 1.0154 0.1540
Copyright © 2011 Hanspub AEP
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