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Large-scale estuarine engineering and estuarine habitat fragmentation of water

body in the Yangtze River Estuary

YE ShufFengl‘S » DING De-Wen??, WANG Wen-Hua® (1. East China Sea Environmental Monitoring Center, State Oceanic
Administration, Shanghai 200137, China; 2. Key Laboratory of State Oceanic Administration of Environmental Science and Engineering of
Marine Ecology. Qingdao 266061, Chinas 3. School of Environmental Science and Engineering of Shanghai Jiaotong University, Shanghai
200240, China). Acta Ecologica Sinica,2005,25(2) :268~272.

Abstract: Estuarine habitat, one of basic components of estuarine ecosystems, is a typical marine habitat. Human activities
such as large-scale engineering construction in the estuarine comprehensive regulation have an important impact on estuarine
ecosystems, resulting in estuarine habitat fragmentation. In this paper, based on the survey and sampling data of 7 habitat
indices carried out during May to June, 2002 in the Yangtze River Estuary, we preliminarily studied and analyzed the impact of
the first-stage project of Deep-waterway Regulation on habitat fragmentation of estuarine water body. The estuarine water
habitats can be subdivided into 3, 2, 3, 3, 6, 4 and 5 patch types for salinity, DO, COMyuy,, SiO;-Si, Chl a, phytoplankton
and zooplankton, respectively. The seascape diversity (/{), dominance index (D)and fragmentation index (C)of 7 indices in
water body differed significantly. H of Chl a is the highest with 0. 58 and that of DO the lowest with 0. 04; D of COD is the
highest with 0. 30 and that of phytoplankton the lowest with 0. 08; C of Chl a is the highest with 0. 30 and that of DO is the
lowest with 0. 05. Except for salinity, the number of patches, H, D and C of DO and COD in water body of the Yangtze River
Estuary in May are higher than that in May 1997. Our results showed that the large-scale estuarine engineering has had

obvious impacts on the habitat fragmentation of water body in the Yangtze River Estuary, resulting in locally small-scale
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changes in oceanic water mass. The results from this study suggest that the first-stage project of Deep-waterway Regulation
has caused habitat fragmentation and significant impact on seascape diversity of estuarine water body. The patch patterns of
estuarine water body are related to local hydrodynamic condition caused by the first-stage project, which deserve for further

research.
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Table 1 The classification of water habitats and the comparison of the types, numbers and areas of patches of water habitats in the Yangtze

River Estuary in May 1997 and May 2002

1997~ 2002
2
. Standard of ¢ ¢ (lem?)
Indicators e Types of Number of (km?) Areas Types of Number of Areas of
classification )
patches patches of patches habitats patches patches
) 0<[S]<0.5 I 1 943.0 I 1 1399. 3
Salinity 0.5([S]<5 I 2 640. 3 I 1 1939. 6
5([S]<18 I 1 1713.1 I 2 678.5
18([S]<<30 Iy 1 720.9 I\ 0 0
[S](30 \ 0 0 Y 0 0
DO (mg /L) [DOJ<2 I 0 0 1 0 0
Dissolved 2<[DOT<3 1 0 0 I 0 0
oxygen 3<[DO <4 I 0 0 I 0 0
4<[DOJ<5 i 0 0 N 0 0
5<[DOJ<6 v 0 0 v 1 69. 4
[DOJ<6 Ul 1 4017.3 il 1 3948. 0
COMy, (mg/L) [COD] <2 I 1 4017.3 I 2 3532.3
Chemical Oxygen 2<<[COD]<3 I 0 0 I 4 433.2
Demand by Mn 3<<[COD]J<4 ] 0 0 il 1 51.9
method 1<[COD]J<5 v 0 0 N 0 0
Si0,-Si(mg/L) [si]<1 L — — 1 0 0
Silicate 1([sid<z 1 - — I 1 144. 3
2([Si]<3 il — — il 1 1722. 4
3([Si]<4 N — — v 1 2150. 6
[Si=4 v — — v 0 0
Chl a (pg/L) [Chl a]<5 1 — — 1 5 927. 8
Chlorophyll a 5([Chl a]<10 I — — I 2 1499.5
10([Chl a]<15 il — — il 2 1172.2
15([Chl a]<C20 N — — N 2 383.7
[Chl a]=20 Y — — \ 1 34.2
lg(Np* <2 I 1 2 14779
(Ny. . /mb  2dg(NpD<3 1 T . Lon 3
Individuals of 3(g(Np<4 | — — il 5 635 O
phytoplankton 4(g(N<5 1\ — — N 1 260' |
in water sample lg(N)=5 v — — \ 0 :
N,<100 I — —a 1 3 1345.5
(Nys /m®) 100<CN,<C200 I —u == I 2 1907. 3
Individuals of 200<<N,< 300 | — — i 3 661.1
zooplankton in 300<CN,< 400 N = — N 2 93.1
water sample N,>=>400 \ — — \ 1 10. 4
* Represents data is from East China Sea Environmental Monitoring Center, State
Oceanic Administration; % * (IgNy) Represents lg (N) as the standard of classification of water
habitat; — Represents no data
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Fig. 2 The patches of habitats of water column in the of the Yanggtze River Estuary
a 1997 5 Salinity in May 1997;b 2002 5 Salinity in May 2002;c.d 2002 5 Phytoplankton

and zooplankton in May 2002

2 1997 2002
Table 2 The comparison of seascape diversity, dominance index and fragmentation of water habitats in the Yangtze River Estuary in May 1997

and May 2002

1997 5 May 1997 2002 5 May 2002
) (&)
(D) . (D) .
. (H) . . Fragmentation (H) R X Fragmentation
Indicators Dominance index . : Dominance index .
Seascape ( index Seascape [ index
seascapes of seascapes
diversity © P (patches/km?) diversity ° P (patches/km?)
(S)Salinity 0.57 0. 04 Q. T2 0. 44 0.03 0.10
DO
. 0 0 0.02 0. 04 0. 26 0. 05
Dissolved oxygen
coD 0 0 0.02 0.18 0. 30 0.17
Chemical Oxygen Demand ’ ’ ” ’
Si0;-Si Silicate 0. 35 0.12 0. 07
Chl a Chlorophyll a — — — 0.58 0.12 0. 30
(N,
)Individuals of phytop- 0.53 0.08 0.15
lankton in water sample
(N3)
Individuals of zooplankton — — — 0.49 0. 21 0. 27

in water sample

— Represents no data
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Table 3 Linear regression parameters of the relationships between salinity and other ecological factors in the Yangtze River Estuary

Items Regressive equations N Fa.es R r
[S]-[DO] [DO] = 7.5042 — 0. 0871 X [S] 25 32.48 —0.7651 <0.01**
[S]-[CcOD] [COD] = 1.7016 — 0.0469X[S] 25 58. 37 —0. 8470 <0.01
[S]-[SiO3-Si] [SiO3-Si] = 3.1523 — 0.0710%[S] 25 1118. 67 —0. 9899 <0. 01
[S]-[Chl a] [Chla] = —16.63 4+ 21.9X[S] 24 49. 36 0. 8317 <0. 01
[ST-[sp1®] [spl] = 3.6194 + 0.2348X[S] 17 24.48% 0. 7875 <0. 01
[ST-[N:] [N;] = —14200 + 9852.5X[S] 17 15. 299 0.7105 <0.01
* Significantly different (P<C0.05); * * Greatly significantly different (P<C0.01);(DF(1,22),n=26.QF 153
®) The number of phytoplankon species in water samples
References:

(1]

[2]

[3]

L6]

L7]

L8]

[9]

[10]
[11]

[12]

[12]

[8]
(9]
[10]
[11]
[12]

[13]

Connor D W, Allee ] H,Golding N, et al. The national marine habitat classification for Britain and Irish. Version 03. 02. Introductory
Text. Joint Nature Conservation Committee. Peterborough, 2003.

John L. A, Hiscock K and Connor DW. Marine habitat reviews. A summary of ecological requirements and sensitivity characteristics for
the conservation and management of marine SACs. Peterborough, Joint Nature Conservation Committee (UK Marine SACs Project
report) ,2000.

Allee R J, Dethier M, Brown D, et al. Marine and estuarine ecosystem and habitat classification. NOAA Technical Memorandum
NMFS-F/SPO-43, 2000.

Golding N, Vincent MA and Connor DW. The Irish Sea Pilot-report on the development of a marine landscape classification for the Irish
Sea. JNCC report No. 346, 2004.

Laffoley D d’A, Connor DW, Tasker M L,et al. Nationally important seascapes, habitats and species. A recommended approach to their
identification, conservation and protection. Prepared for the DETR[R] Working Group on the Review of Marine Nature Conservation by
English Nature and the Joint Nature Conservation Committee. Peterborough, English Nature, 2000. 17.

Carr M H, Neigel J E, Estes J A,et al. Comparing marine and terrestrial ecosystems: implications for the design of coastal marine
reserves. Ecological Applications, 2003, 90~107.

Lumb C M, Webster M, Golding N, et al. The Irish Sea Pilot: Report on collation and mapping of data. Joint Nature Conservation
Committee, Peterborough,2004.

Chen Y Q, Gong Q, Huang W P, et al. A study on the characteristics and status of fishery in the Changjiang Estuary. Jowrnal of
Fishery Sciences of Chinas 1999, 6(5): 48~51.

Yang H S, Zhong X Y, Han ] D, et al. The effect of water pollution on fisheries of the Changjiang Estuary. Journal of Fishery Sciences
of Chinas 1999, 6(5): 78~82.

State Oceanic Administration. Specifications of oceanographic survey. Beijing: Ocean Press, 1998.

Chen L. D, Fu B J. Analysis on impact of human activity on landscape structure in Yellow River Delta——a case study of Dongying
Region. Acta Ecologica Sinica, 1996,16(4) :337~344.

Chen J Y. The dynamic sedimentation, development and Deep Waterway Regulation of sand bar and submerge delta. Journal of East
China Normal University, (Special issue: the Deep Waterway regulation and ports construction in Changjiang Estuary),1995. 1~22.
Sheng Z I.. The effects of the physic-chemical environment on the primary productivity in the Yangtze River Estuary. Transactions of

Oceanography and Limnology 1993, (1): 47~51.

, s PR N . 5 1999, 6(5): 48~51.
, , .o . » 1999, 6(5): 78~82.
, 1998.
s . — . 5 1996,16(4):337~344.
( )
1995,1~22.

» 1993, (1): 47~51.



