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Evaluation of the biodiversity variation and ecosystem health assessment in
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Abstract: Using marine organism monitoring data in Changjiang estuary in the past 15 a, biodiversity dynamics and
ecosystem health were evaluated in this study. The results showed that (1) comparing with the late 1990s, the species
number of phytoplankton decreased but zooplankton and benthos increased. Diatomophyceae was the largest proportion of the
total phytoplankton species and its species ratio was also increased till 2010. Copepoda always plays an indispensable role in
zooplankton community but its species ratio decreased alarmingly in this study. Number of Benthos increased during the past
15 a and exceeded 100 from 2015—2018. (2) In a long time, the biodiversity was at a low level. The Shannon-Weaver
index of phytoplankton was not as high as expected. Compared with phytoplankton, the values of diversity and evenness of

the zooplankton were higher than that of phytoplankton but it decreased during the research time. The diversity of benthos
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was at a relatively low level and the dominant species were lower than before. (3) The average health index was 21.9 and
the estuarine ecosystem was determined as “sub healthy” according The Guidance for the Assessment of Coastal Marine
Ecosystem Health (HY/T 087—2005) . The factors that influence the biodiversity of the Changjiang estuary include density
of phytoplankton, zooplankton and benthos, and biomass of zooplankton and benthos. Factors influenced ecosystem health
included sewage discharge, ration of N/P and Si/N, eutrophication etc. The riverine inorganic nitrogen and oil loads to the
sea were negatively correlated with health index ( P<0.05). The riverine inorganic phosphorus loads to the sea was
negatively correlated with benthos biomass while ratio of N/P was correlated negatively with phytoplankton density but
positively with phytoplankton diversity and evenness. Ratio of Si/N correlated negatively with phytoplankton diversity while

the factor of eutrophication area was positively correlated with the Diatomophyceae and Dinophyceae species ratio.
Key Words: Changjiang River estuary; marine organism; variation trend; healthy assessment
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Table 1 The standard classification of the state health index indicators in estuaries
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Zooplankton density(}>/m?) v ? >125%B—=<150%B 0B o v

TRl sh A >50%C—<75%C 5

Zooplankton biomass( mg/m*)

JE B

Benthos density(1~/m?)

RSP AE i
Benthos biomass( g/m?)

>75%C—=<125%C

>75%D—=<125%D

>75%E—=<125%E

>125%C—=<150%C
>50%D—<75%D &Y,
>125%D—<150%D
>50%E—<75%FE &
>125%E—<150%E

<50%C 3>150%C

<50%D 5%>150%D

<50%F 5{>150%F

AB.C.D M E FRKITO 8 A MR L A KRR E Y IEM R dE ., Hrb A 2 30x10°4/m? ;B 24 5%10°4~/m?; C 7 480.0mg/m* ;D
20 i~/m?;E 4 10.0g/m?

2 BEFEENMTEHERESN

XFIT 15 AV P SO AR ) PRI sh ) IR A= W) i RS 2H R | % R AL AR W) Z AR R B R AT o0
W,
2.1 FHIAEY
2.1.1 P3N

(1) Rz

VT 15 SRV R 2 A 3 2 e 8 1) 373 (a2 Fh 367 A ) , Hirb 8 ( Diatomophyceae) 237 Fit
(ZERP 232 F) , 15 65.3% ; B 3 ( Dinophyceae) 94 F, 15 25.2% ; 2% 3% ( Chlorophyceae) 25 Fli, i 6.7% ; % ¥
( Cyanophyceae) 11 #1 | 5 2.9% ; 4 ¥ ( Chrysophyceae ) 3 ', #it ¥ ( Euglenophyta ) 2 Fh ( € Fh 1 Ff) , 2 ¥ 5
( Zooflagellates) | Fft ,BABE( Cryptophyta) 1 Ff, EAHMFEAF HGH 1997 4 10 H—2002 4 5 H I K 4RI K58
TR 138 J& 402 A, 5 ZAHLE T 15 4F %508 (PRI AR ) R 800 FITisi/b | b i i et i /b 22 i

http ; //www.ecologica.cn



24 44 Wit A5 I 15 AR VT ST A ) R A 35 A FRAR DL P 8895

BRSBTS 11 R AR A el (8 SR BRI 41 b,

BAPY Y IR UFFE Y 4—6 125 .60—149 F, -1 107 F,2009 4541, 2013 4Ffe . SEHME5S
20 tHed 80 AFCHH LIS , 55 90 ARARAH ELERE" . S AR RSB ke S an 8] 2 i, 17 i i 4 b 28 50738 Ak
HEFLL 2009 40 4 A Z TR S EUR G REAL, Z 5 R IR G T

i | JiE [l |

160 - Waew W% [ RiE |
140
w)
2 120
3
& 100
o
}g 80
2 60
=
% 40
& 9
0
< wy el c~ [} [} f=} — o o < v o o~ oo
() (=) o (=) (e} [e) — — — — — — — — —
(=3 (=] [=} (=3 (=] [=} (=3 [=3 (=1 (=1 [=1 (=1 [=3 [=1 (=3
N o o 9\ o o N o N o o N o N o
Ay Year

2 2004—2018 4T O E Y MR T
Fig.2 Variation of net-phytoplankton species in the Changjiang River Estuary from 2004 to 2018
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F2 2004—2018 FAT OEEFHFEDAEMER

Table 2 Variation of net-phytoplankton dominant species in summer in the Changjiang River Estuary from 2004 to 2018
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Table 3 Variation of zooplankton dominant species in the Changjiang River Estuary from 2004 to 2018
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