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Abstract; Ecosystem health assessment is a fundamental issue in ecosystem protection and monitoring studies. Maintaining
a healthy ecosystem is regarded as the key management objective for more and more environmental sectors. Therefore, a
comprehensive and accurate index to indicate the ecosystem status is urgently needed. In previous researches, both exergy
and biodiversity indicators are effectively and commonly used in assessing ecosystem health. But the difference between
them is not reported.

This paper provides a case study in Jiangsu coastal zone. Starting from Xiuzhen estuary in north and stretching down to
the north shore of Yangtze estuary in south, Jiangsu coastal zone lasts for 954km. This research focuses on the nektonic and

benthic communities in three different geographical areas (the Haizhou Bay—in the north, radiative sand ridges—in the
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middle, and the north shore of Yangize estuary—in the south). 15 samples were collected in the marine survey conducted
during July—Aug. 2006. After analyzing the exergy and bio-diversity values at these 15 locations, the spatial distribution
structure of exergy and bio-diversity values were revealed. Further analysis was conducted based on Arcgis and SPSS
software. Following results are obtained ;

Both exergy and structure exergy values in radiative sand ridges area are consistent. They are smaller than those in
Haizhou Bay and Yangtze estuary region. In Haizhou Bay, the exergy value is lower than that in Yangtze estuary region,
while the structure exergy values distribute oppositely. As one kind of biodiversity index, Margalef index value in south area
is slightly larger than that in the north, while the value in the middle is the least. The distribution patterns of both Shannon
Wiener and Simpson index values are south > middle > north. In mature ecosystem, both exergy and biodiversity can
indicate the similar health status. But when they are used in valuing less mature ecosystems, significant difference occurs.
This is because exergy measures ecosystem from cells’ level, while biodiversity more focuses at species level. Further
analysis also indicates that 15 samples can be divided into four categories: site 14 is healthy, 8, 11, 12 are sub-healthy,
1,6, 7, 10, 13 are poor, others are uncertainty.

The differences between exergy and the biodiversity indicators can be concluded as follows: (1) The theoratical base of
exergy is thermodynamics, from which ecosystem’s organism structure and genetic information can be reflected in relatively
microcosmic perspective, while biodiversity indicators are based on population size and species abundance, which illustrate
the stability of ecosystem in macro perspective. (2) Exergy can directly reflect the status and the changes of ecosystem,
while biodiversity indicators indicate the ecological health status in an indirect way. (3) Exergy and structure exergy are
complementary, while biodiversity indicators are parallel. (4) Exergy calculation is more or less restricted by gene
measurement techniques, while, the ecological changes in diversity cannot be distinguished whether from species

distribution or the quantity change of species.

Key Words: exergy; biodiversity; ecosystem health; assessment; difference
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Table 1 The calculation method of diversity index
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Table 2 The conversion factor weight(3) to estimate Exergy
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Fig.2 The spatial distribution of Exergy and Structure Exergy of coastal areas in Jiangsu
YL AT 15 Aﬁﬁ—‘ﬁ@ﬂlﬁﬁﬁ BRI I DA R I 5 PR 1) 26 S 05 R 8 S 0 sl 1 R ST AR S ) A 1
Blo XFIX 15 ATl i BB T AN S5 AL BE BRI AT RGERZE 0, R ZH AR EE Y- U7 Euclidean FH B #ET X
R (K 3)
VT T 2 Ve B EN) JAR S . 0 5 10 15 20 25
RV M R RS U AT 73 A U2 (3K 3) < ol 1':'_' ' ' ' '
R12.7.9.10.13.15 HEE 1 (1) %R BRZE "
REME AR, B K a=0.05 B, BEBRME AN AS 14 7
N = 10
BB E R IEACCR MR RE R =0. 604, X FAE 5
ROCAEPIRAK, EAL A 5 B ek b e &t S
BERE T (LG R T4 I, v 15 53l s /K RO 5 2 A
BRI (0.45) 1.9 53 A0 K BB 5 0 B/ E :
(0.18) , W ahiek, Ut RAEH LM A PR AL, &2 ]
m+ 12
FEVEAR, RGBNES , — B ARG Z B 5 i 2 R 3| { PO
POPHOIR S T e Ik;3 4 5.6 A2 2(M) iz vV ¢
%ﬁgﬁﬁiﬁf'ﬂf& ,é:pll: bﬁ%{giglﬁld ﬁﬁﬁﬁ%ﬂfkﬂ(*%{% 3 TE Bl A A AR R B RS

Ve MG MR B R =0.478 (a=0.05) ,3 4 Sk
S TN TS A K TR B & B 5 Sl Al

Fig.3 Cluster analysis of Eco-Exergy of coastal areas in Jiangsu
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Table 3 Exergy index classfication table
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o< . e MR/ (mg/L) ZIFY &R/ (mg/L)  Related coefficient
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1 1 2338695 346.4161 0.018 R*=0.604
2 2477714 380.0213 0.024 a=0.05
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3.2 AW HAERE R A T O

A= ) Z R R B — T 3 S e I B N S SR B R R o R T SR R R A R R
$4; Shannon F8 8/ Ay 5 B0 B2, ] LIS My 22 B2 (9 ¥ S)R2 8 . Shannon 80— 1.5—3.5 Z [, HA
MEEA T IR SR , A A RKIE . May 5 UERA 2 O A IR AT EOE 25534, ZE8 Shannon $8%%
>5.0, 7% 10° Fit; Simpson F8EUN T THEA 2 BRI R S0, 3810 B ReAS BN Fh 2 B8 73 A0 (19 75 22 , FF 0 4 R
¥I57 B MW ; Margalef 35 BUZZEAMEFR S, R. Margalef 5 30 12 0 45 A 25 DX 38 4 A 9 22 e L 32 O 1 1
DT A

B VLT X YR F B T 20—47 Z 18], =5 18] 53 A g A6 #8 > 1 78 > Hh & ; Shannon Wiener #5401
F0.77—2.70 Z[a], Simpson 5T 0. 28—0. 90 Z [1] , 25 [8] 73 41 4B Ky w35 > H 3 > AL HK ; Margalef 55404 F
2.50—>5.50 Z [a], B ms R FALHEE, i (K 4) o

Py BE N Margalef T8 50 AA H B A — 20, oK e/ MBS 3 8 5 i 6 5 15 LA e G Y Shannon
Wiener $8 50 F1 Simpson 8 £ (H B0 5 — 25, fe R B/ IMBEAR B BLAE 14 5 5801 585, XY 2R

REGHITRGER LN (I 5) 35 4 DIGI(FR4) 3291112 14 15 FF 1 K (1) iZBEERSE

Shannon Wiener $8%(f1 Simpson $8£CERAHXT#2 i57 , WI0AP =& BE A4 50 B O S5 B4R L 3¢ v ; 55 22 AR ) 2 26
425 (V' 1535 45) , Shannon Wiener 48 £% A1 Simpson 78 #UHRAK ;3 .4 .5 8 W22 (1) , Z B ET R G Y

http ; //www. ecologica. cn



1246 A E = 33 %

120°0'0" 123°0'0"E
N ' 5 ' x4 EYEEMEERSEERE
= ki
i A ¢ tﬁ Table 4 Biodiversity indicators classfication table
> 3 =
03 2 31 e Y ZFEEFR IR Biodiversity indicators
< <
é :) Category Station Margalef Shannon- Simpson
Margalef Sha.nnon- Simpson number indcx Wiener index indcx
3 e Wiener 1%
2y .j i I’ 2 4.112259 2. 174098 0. 846008
2 1
s ‘\i 9 4.038977 2.105494 0.804951
§ - ‘\ 11 4.788158 2.330749 0. 845461
& .
12 4.644894 2.225199 0.810539
14 4.960761 2.696875 0.902242
15 3.835368 2.273508 0.812391
N I 3 5.015819 1.563623 0.607584
=3
SL Efl _ 4 4.985909 1.433925 0.523368
Sl — g
é 28 5 4.797253 1.878938 0.750487
7 Simpson 8 5.500500 1.683458 0. 689245
% Shannon_Wi . ,
Margalef 0 B B 10 Komees I 6 2.500857 1.538744 0.696903
7 3.413145 1.295273 0.520124
10 3.145853 1.639626 0.65704
E4 IHEESEYSREESENRE 13 3.784896 1.845189 0.684247
Fig.4 The spatial distribution of biodiversity of coastal areas in A 1 3.607725 0.770043 0.282975
Jiangsu
F-FEFN Margalef 8 50H &1 , W FP F & B2 K 5 Z AT Y 0 5 10 15 20 25
JES 3 (), 45 6.7.10 13 55, Hit, iAtw£ :
FEVETREUE N B bR R R S RS R . 1 I [
N 11
AR, I IV ééi,w%, CAFTEIRIREL, 12
2 YN > ‘ — 14
L5 EPNR  ANB LARE BT il 2= W) A FR br A

3
Wy EER ﬁﬁz%h@%%ﬁmﬁm-ﬁwﬂhﬁm w{4j_
VN 8 11 12 AR SN 1.6.7 .10 13, HoAl g
B(2.3.4.5.9.15) LIEY SR pEHS b7 O H AT 56 50 {Sj__

WA T I/ 5 R S T AR R AR AR
BF B AR AR RS, XS R SRR v 1 :
SR ER A DG, T T A A A A I S ) ES5 TR A SR R B
VIR FE RN S S5 B R HFP R Z A8 RS Fig. 5 Cluster analysis of biodiversity of coastal areas in
—SEFF R, P, e A X S S S R GE Jiangsu
fa R AEAE R,
4 TiL54%it
4.1 feSEY RISk

RETRME 5 4 Y ZHEEIR PR AETE— B R R, 40 BRI PR R R AT H bR sRE, B RT LASS B PUE , 2 2/3 f sy
SARFERSTEM AR — 2, AL, REBTRIAE W) 2 RE Vs (il (B oRAE fe/IMED) 72— € 2 E A IR 5
A=W 2R AR S A S R e AR B ) AR A O H A R R — 2, N, 14 5 S TR
FEER R HRI R R R R e, LK P i el 2 e 2 il o5 A B (B, FLER B A 1 T A iy
HEAERUR R BR BT AN Z5 A e B (B AR =, [RIAs 3% e nﬁiﬂz Shannon Wiener 8401 Simpson 8 £ i KA A 51 5 4
P F NS R B MG 15, 32 N FETE Sl M /0N | il 5 et 2 i) o5 vl 14 e/ ML, BB 0 R 285 440 8 S (AT 41K, [] st

http ; //www. ecologica. cn



4 1 R AF AT AR S R GBI T RE T AR Y 2RI 22 S —— DIVLIR I I O B 1247

J2& Shannon Wiener 5§ 501 Simpson 8 5004 e/ ME S
4.2 REFUFIAEY Z RV IR P RS RGP E R K

REBT 5 A W) 2 FEPEFR R ME HE 24 1 TR 25 55 80% WY HLA , HARHRT h ZH H AR (K 5) , BLHTAXS L
AR R BB RG T X VIR bR 8L — 20 SR I A ROIR A e R AE S R G b REIT S 2 HEPER
PR2EFHR, T B RE B A5 M RE B HA B R MR GUEY), AR SRR B M, SRS S &R
GEk BIHER TNR LA | RRAERFCEE M BB KRR E — s AT B, XA B R G T — A
TR

FXITTH , REBAIE M) Z R ME R N AE S R G BEVE AW il /), A ) SR A, — B2 B A 5L
T, WS HR, M HEZR A W RO U B SRR A AR S5 B0 5 | B2 14 A ) 2 P8 ORI BE 4R PR (22 3h Y
FTRETEIC, PRI T 30k R 188 vh O VR AL TPk

x5 HERSEYEEERERESHER (AL ART )
Table 5 Sample ranking of exergy and biodiversity ( descending order from left to right)

Indicators HEA BT TV A5 The top five sites J Hp b 5 Center sites HEA J5 T M5 The last five sites
Ex 14 8 12 11 15 4 3 6 9 2 13 1 10 7 5
Margalef 5% Margalef index 8 3 4 14 5 11 12 2 9 15 13 1 7 10 6

Shannon-Wiener 5%
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Simpson FE%X Simpson index 14 2 11 15 12 9 5 6 8 13 10 3 4 7 1

14 11 15 12 2 9 5 13 8 10 3 6 4 7 1
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Table 6 Sorting table of sample stations
vl SR EHE (M ZE£) Site numerical ranking ( from left to right )

112K BE i {H Exergy of Fish 14 8 12 11 15 3 4 6 2 13 5 9 1 7 10
DR S RKkAR

A Bk RSB § 11 12 1 9 1 15 7 13 2 14 4 6 5 3

Exergy of Shrimp, Crab and Cephalopod

A g Total biomass 8 14 12 11 15 9 10 13 1 2 4 6 3 7 5

A REF(E Total exergy 14 8 12 11 15 4 3 6 9 2 13 1 10 7 5
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Table 7 Comparison different aspect of exergy and biodiversity

REFE AR Exergy

HE ) ZREVEFE R Biodiversity

PRI SZ#¥ Theoretical base
HE TS LA
Constructed theoretical perspective
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