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Sub-areas compartmentalization of Changjiang Estuary based on the natural

geographical characteristics
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2 Zhejiang Provincial Zhoushan Marine Ecological Environmental Monitoring Station, Zhoushan 316000, China

3 College of Water Sciences, Beijing Normal University, Beijing 100875, China

Abstract: Sub-areas compartmentalization of estuary is not only the precondition for developing nutrient criteria, but also
the most effective tool for management of estuarine resources. It is an important step in addressing the problem of resource
degradation caused particularly by nutrient overenrichment. Sub-areas compartmentalization should reduce variability of
ecosystem-related measures within identified classes and maximize variability in interclass. The compartmentalization should
be completely based on physical and hydrothermal parameters such as salinity gradient, excluding chemical and nutrient
elements. In addition, there should be a distinct boundary between any two sub-areas, one sub-area should be a continuous
geographical area.

In the present study, Changjiang Estuary are carved up into sub-areas, based on the monitoring data during 2005 —
2006, and global relevant research results, as well as the current environmental conditions. The “ United States
Environmental Protection Agency Nutrient Criteria Technical Guidance Manual: Estuarine and Coastal Marine Waters and
European Commission Water Framework Directive” is referred, the hierarchical classification method is performed in the
study. The results show that: (1) at first class of compartmentalization, Changjiang Estuary can be compartmentalized into
transitional sub-area and coastal sub-area; (2 ) the coastal sub-area is a very extensive range area, with great
transformations in hydrological conditions, biological communities and their different responses to environmental stress, this

sub-area can be divided further into three sub-areas at the second class of compartmentalization, according to the
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hydrological and geographical characteristics, as well as the convenience for administrative management of the sub-areas,
the three sub-areas are coastal zone outside of the estuary, Hangzhou Bay and Zhoushan Archipelago. Consequently,
Changjiang estuary is divided into four sea sub-areas: transitional zone, coastal zone outside of the estuary, Hangzhou Bay
and Zhoushan Archipelago.

In the previous compartmentalization of the Changjiang Estuary based on the characteristics of surface sediment
distribution, neither the insular effects from Zhoushan Archipelago to the environment of the estuary, nor the range sizes of
the archipelago and Hangzhou Bay were considered. In the present research, the compartmentalization is based on the
natural geographical characteristics, the administrative districts, the features of different biota, as well as the effects of
marine currents in Zhoushan Archipelago. The bifurcate river channel section of Changjiang Estuary with alternated shoals
and troughs is cognized as transitional sub-area of Changjiang Estuary, the Hangzhou Bay and Zhoushan Archipelago are
treated as independent sub-areas. Comparing with the previous compartmentalization of the estuary based on the nutrient
distribution which reflects the differences of hydrological, chemical, and hydrodynamic elements of the estuary, the present
compartmentalization using hierarchical method reflects more natural geographical characteristics of the four sea sub-areas
than the previous study. The boundary between any sub-areas has definite geographical importance. The administrative units
to which the sub-areas belonging are clear to different administrative districts, so that avoid managing disorder or omission.

The characteristics of sea water and sediment of the four sub-areas are tested by one-way Analysis of Variance
(ANOVA). The results show that there were significant differences of the characteristics among the sub-areas.

In conclusion, the present compartmentalization of the Changjiang Estuary is rational. It should be helpful for
normalizing human exploitation activities, the conservation of marine resources and the improvement of regional ecological
environment. However, because of the complexity of the environment in Changjiang Estuary and its adjacent waters, and

the increasing of human activities in the area, the compartmentalization of the estuary should be improved continuously.

Key Words: Changjiang Estuary; sub-areas compartmentalization; natural geographical characteristics; hierarchical

subzone method; one-way ANOVA
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Table 1 Basic statistics of surface saltine in different sea areas of Yangtze estuary
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Table 2 Basic statistics of surface suspended substance in different sea areas of Yangtze estuary

‘ ) o 95% 1% X [A]
eS8 FHfE b2z (s 95% confidence interval T/ IME IR
Sea area Mean Standard deviation  Standard Error Minimum Maximum
PR Lower limit T FR Upper limit

GD 124.25 100. 17995 28.91946 60.5987 187.9013 21.00 362.00
HW 176. 6667 192.39608 64.13203 28.778 324.5554 33.00 644.00
KW 12.2 6.14275 1.94251 7.8057 16.5943 2.00 21.00

7S 70.5 75.74779 21. 8665 22.3722 118.6278 4.00 220.00
JAA Todal 94.1628 121. 10639 18. 46855 56.8917 131.4338 2.00 644.00

GD: KYL P X HW . BUMIE KW . KL AMNEE X ZS: SHLE X

(3) 7K

042 3 R ARV K K IR B2 22 T | o S )43 DX T AR5 25 0 18. 588, B BLIRL 4 75 2 25
P09 17. 348, EA TV 253500 6.196 F10. 445 ARRLFTAF I F o315 13,929, X R HOHER P Ll
0,3 /NF B EPAKF 0.05, BRI AT AR KIRAE 4 44N 0 Ak 2 S B (3 3) . A4S X A IR T 7 H e
ZERRT TE 4 DU S HUNE (P=0.001) XS HAMEHEX (P=0.002) i P X 55X
(P=0) M SFHLER (P=0.039) | AN 15 KHLLEDC (P =0. 007 ) (922 5 53 T 60 M ¥ 15 1 b
WX (P=0.541) LR A BE,
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Table 3 Basic statistics of surface temperature in different sea areas of Yangtze estuary

95% HEAFIX ]

T IX T brifE2E FRUER 22 95% confidence interval e/ MHE KMH
Sea area Mean Standard Deviation  Standard Error Minimum Maximum
TR Lower limit ~ _12fR Upper limit
GD 17.875 0.48827 0. 14095 17.5648 18.1852 17.30 18.80
HW 18.9889 0.60507 0.20169 18.5238 19.454 18.30 19.80
KW 18.8 0.76158 0.24083 18.2552 19. 3448 17.60 19.90
7S 19.6167 0.77323 0.22321 19.1254 20.108 18.40 21.10
SR Total 18.8093 0.925 0.14106 18.5246 19.094 17.30 21.10

GD: KILW FE P X HW . BT KW . KD AMERE X ZS: S

(4) R

WK 4 FioR  FEREA A KSR A i U AR 22 SR o X ] g B A A8 22 ok 2. 184, B HIL IR £ 5| ke 11 A%
250 4.908 , EATHY I 224535100 0. 728 F10. 126 AN AR B F ettt 5. 784 % B BAEEE P 2 0.002, /M T
K0, 05, I AT fRAEUE 4 0 X B R 22 Sk W38 (3R 4) o DA I DX I Ak S 1) v 0 L e
KFELTE 4 MK XS D AMNEEX (P=0.016) G X 510X (P=0.001) HUHE S MK
(P=0.039) FUHES5FHLTEX (P=0.004) (422 5 8.3, M I X 50 (P=0.816) 1AM X 5411
X (P=0.391) Y 2Z RN EE,

F4 KIOFRBRAGEEEREERGIHE (my/L)

Table 4 Basic statistics of surface dissolved oxygen in different sea areas of Yangtze estuary
95% AR X i)

X RSN bR 2z PR 2 95% confidence interval fe/ME IFN:]
Sea area Mean Standard deviation  Standard error Minimum Maximum
TR Lower limit [ J Upper limit
GD 7.69 0.33499 0.0967 7.4772 7.9028 7.21 8.24
HW 7.6533 0.25412 0.08471 7.458 7.8487 7.2 7.96
KW 7.3060 0.53967 0. 17066 6.9199 7.6921 6.42 8.24
7S 7.1742 0.22064 0.06369 7.034 7.3144 6.81 7.51
A Total 7.4491 0.41090 0. 06266 7.3226 7.5755 6.42 8.24

GD; KT L P X HW . FUMNTS KW, RKIT AN X ;7S FHLTIX

MBI 4 DNFEPREY BN ZR T 220 BT SRR, SR L X SEE BRAE AN [A] 43 DX 8] 1 25 S A ok 3 BRI
SR TR AL, SR, A LEHE AR AR 20 DX T {4 R b v JHG 2 S M Rk 3] J 2 KO, An 11 AR i X 5
W XIKIRRZ L BRI A T B 25 5, A KiR2E 2 3 (B ISR L X i A= 4 X
R GG, LA LS o 08 5 W5 3500, A% SCIA R A0 S il S 1 X R 5 P
3.2.2  UIBWIRRER) —BOERG 5

DUBRL R R AR VTR SR ) E B S5, X oy KR B BN S B MME, RZ DU F#IE 32 K
5 SR R O IR A R ) . R R4 L 2005—2007 AEAE KT I FIATC I ¥ Jb SR A Ak el R
() 558 AR ZVTRRWIRE R A Hi , 4 B3R T e K 83 2 DR 20 AR R AE, R F 9 X 43 VT )
BT X AL FA VL2 TP 2 F AR 10m SRR Z 0] XA 7] 42 T T TORX. 20 A FE 10—20m S5 3R
e Z ANARAT I AMEFE DT X BN S S DURRIX (& 7) 5 4 A FEZDURIX, IL o A A% Jm 5 AR 3 19 53
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FAN BNV 5 R LR 3R 3 R kST IR IX
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T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

{3l B17WH (2011 4F9 H) Vol.31 No.17 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
oL 2L A upervise y ina Association for Science and Technology
P hE AR S d by China A for S d Technol
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m R

Hitik . AR FEIAR AL 16 5 Distributed by Science Press 2 ——

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o

Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China N -

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) Ee "(‘1 , : @ oo . o =2
EsEIT HEERRE RS A WA JOUTETE ese. e N

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 —

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =E
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	1.pdf
	1.pdf
	2.pdf

	stxb201008021129.pdf
	3.pdf
	4.pdf
	5.pdf


