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The Yangtze River Estuary
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Tab.1 Statistics of environment sampling survey data in the Yangtze River Estuary
SNt Wi T T E b2 R/ME RoR{E
Season Environmental factors Average Standard deviation Minimum Maximum
JKER/m 6.189 474 1.620 663 2.1 9.5
Sﬁnﬂf 7K/ °C 8.918 947 2.189 365 5.6 11.8
prne R 13.174 21 13.193 92 0 29.8
K/ m 6.9 5.951 89 1.5 16
ES e
7K/ °C 21.688 1.395 554 19.3 22.7
Summer
B Salinity 2.494 5.426 24 0 12.2
. K/ m 5.681 818 3.348 677 2 13.5
S JK i/ C 28.572 73 0.925 301 26.4 30.1
Autumn
hiE 9.790 909 9.321 637 0 19.4
e JKIE/m 6.780 952 4.602 241 2.1 20
{.é 7K/ °C 13.30 952 2.350 937 8.5 17.6
Winter
hpE 15.171 43 11.168 0 26.2
Fz2 20122014 FRTIHELFRFRASLRAZERHE
Tab.2 Actual numbers of stations of the Yangtze River Estuary fishery survey in 2012—2014
4E4y Year A1y Month i S8 Numbers of stations FRVHLT vk 5 Stations not surveyed
2 13 S6 .S7
5 11 S2. 83,56, 57
2012
8 12 S2. 86, S7
11 11 4. 56, S7., S8
2 10 S1,S2,S3,85, 857
5 12 S2. 84, S7
2013
8 15
11 14 S8
2 9 S1,82,S3,S5, 89, S14
5 11 S2,. 85,99, S14
2014
8 11 S2. S5, 59, S14
11 10 S2.S5,S8, 59, S14
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Fig.2 The SI curves of Coilia nasus during different seasons in the Yangtze River
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Tab.3 The SI models of Coilia nasus during different seasons

Z=4Y Season T E AR EE A ST model P {H P-value
Slp,, = EXP[ ~0.3814 - 1. 4652 x ( Dep — 8. 4344)* ] <0.05
47 Spring Sty = EXP[ =1.7127 =0.1022 x ( Tem -7.8615)7 ] <0.05
Slg,, = EXP[ —1.1846 —0.2939 x (Sal —1.2132)?] <0.05
Slp,, = EXP[ ~0. 1197 =2. 4729 x ( Dep —5.2022)* ] <0.05
7 Summer Sty = EXP[ =0.0391 —2. 9053 x ( Tem —22.9086)7 ] <0.05
Sl = EXP[ =0. 0285 —2.9673 x ( Sal - 0. 6362)7 ] <0.01
Slp,, = EXP[ ~0.0270 ~2. 9766 x (Dep —4. 5606)° ] <0.05
FkZE Autumn Sl =EXP[ =1.1530 - 0. 3130 x ( Tem —28. 5724)? ] <0.05
Slg,, = EXP[ —0.0004 —3. 1389 x ( Sal — 1. 6900)? ] <0.05
Slp,, = EXP[ ~0. 0886 —2. 6316 x ( Dep —20. 1054)* ] <0.01
4.7 Winter Sly.,, = EXP[ =0.0106 —3. 0759 x ( Tem — 12. 8768 ) ] <0.05
Slgy = EXP[ —0. 0390 —2. 9056 x (Sal —0.7541)%] <0.01

x4 TRFHARREMERDHELE

Tab.4 Goodness of fit test by different modeling equations during different seasons

B « Slope a

#iE B Intercept B

Z=75 Season TRk JIRGIRSSES BROE- Y JIRGIRSSFES
Arithmetic mean Geometric mean Arithmetic mean Geomeltric mean
# 2 Spring 1.150 0 0.3757 0.074 6 0.040 5
HZ Summer 1.576 6 0.2713 0.013 0 0.069 8
#kZ= Autumn 1.547 1 0.814 4 0.034 2 0.386 5
£ Z% Winter 1.0357 0.423 5 0.081 9 0.026 0
4.5 HST 58025 8] 3 AT 1 (B 4) o 457K 4 2
4.0 =1. 327 4x+0.050 9 .- . EUN i w e S s
° 35 e 1) HST A R S 50N, e U B 1 7T
@530 g3 Fe A, TR IR R A 1 B RS B  [R] E D
= 2.5 \ 5 5
£3 2° ‘ A2 7R R A A T KR 8. 00 £0. 00 m 7K i
= N i
2 L5 <=0, 721 2x+0.130 7 7.57 +1.88 C \#h & 0.40 0. 15 [IRIEH . Hl
S 1.0 N RPN N NITRZ SN £
Vo FAHBIE P P 0 D AL A5 0 59 B B

FRE
Predicted value
B3 AEERHTNEFRNELS (B R%k
RN AM HE, TR RR GM {EE)
Fig.3 Comparison between observed values
and predicted values under different modeling
equations ( the dot-line represent AM model

and the square-line represent GM model)
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Tab.5 The environment index,abundance index and percentage
of area at different HSI levels during different seasons
- ; . T- IR X B IR
Fv wpwex  Em o okwswec s LRI ey
Season HSI levels Mean of Mean of Temperature  Mean of Salinity Mean of abundance Percentage
depth(Mean + SD)  (Mean + SD) (Mean + SD) index(Mean + SD)
[0.0,0.3) - - - - -
[0.3,0.4) 5.83+0.76 11.53 £0.31 24.83 +£0.93 20.00 £8.00 24.2
55 [0.4,0.5) 5.22+1.78 7.60 £2.59 24.56 £9.54 4.80+1.79 9.7
Sprjg [0.5,0.6) 5.00 £0.00 9.30 £0.00 24.50 +£0.00 8.00 +0.00 3.2
[0.6,0.7) 7.25+0.35 10.65 £0.78 12.2 £17.25 4.00 £0.00 3.2
[0.7,0.8) 6.41 +1.88 8.52+1.74 0.55+£0.50 12.00 £7. 16 29.0
[0.9,1.0] 8.00 =0.00 7.57 £1.88 0.40 £0.15 38.00 £42.43 30.6
[0.,0.6) - - - - -
[0.6,0.7) 2.50 £0.00 19.30 £0.00 0.00 £0.00 4.00 £0.00 8.3
gE [0.7,0.8) 50 +0.00 21.61 £0.00 0.14 £0.00 8.00 +£0.00 16.7
Sum;er [0.8,0.9) B - - - -
[0.9,1.0] 10.17 £5.53 22.51 +£0.17 4.19£6.93 12.00 +8.00 75.0
[0.0,0.4) - - - - -
[0.4,0.5) 10.00 +0.00 26.40 £0.00 13.60 £0.00 8.00 +0.00 4.2
o [0.5,0.6) - - - - -
Auu;m [0.6,0.7) 6.13 £5.31 28.83 £0.48 4.95 +£9.63 14.00 £9.52 29.2
[0.7,0.8) 5.50 £0.00 28.10 £0.00 19.40 +0.00 8.00 +0.00 4.2
[0.8,0.9) 4.00 +0.00 29.55+0.78 8.55+12.10 4.00 £0.00 4.2
[0.9,1.0] 4.83 £0.29 28.47 £0.25 12.67 £10.29 37.33 £34.02 58.3
[0.0,0.1) 5.39+1.99 13.94 £2.02 22.80 £3.42 8.00 +5.16 19.44
[0.1,0.2) 5.35+1.48 12.90 +1.56 22.98 £2.01 8.00 +5.66 11.11
[0.2,0.3) 5.00 +0.00 14.00 £0.00 21.90 +£0.00 16.00 £0.00 5.56
[0.3,0.4) 5.00 +0.00 11.80 £0.00 24.40 £0.00 4.00 +£0.00 1.4
P [0.4,0.5) - - - - -
Winter [0.5,0.6) 4.90 £0. 14 9.15+0.92 00.00 +0.00 6.00 £2.83 4.2
[0.6,0.7) 5.00 +1.41 15.55 £2.90 10.30 £14.42 10.00 +£8.49 7.0
[0.7,0.8) 6.50 +0.00 17.40 £0.00 0.20 £0.00 8.00 +£0.00 2.8
[0.8,0.9) - - - - -
[0.9,1.0] 15.67 £7.51 12.57 £0.29 0.27 £0.06 46.67 +31.07 48.6

T =" FORARA LI B

Notes:“ —” representing no data in the statistical analysis
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Fig.4 The distribution of HSI in the Yangtze River Estuary during different seasons
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Temporal-spatial distribution of Coilia nasus in the Yangtze River Estuary
based on habitat suitability index

TONG Jiagi'*”*, CHEN Jinhui*, GAO Chunxia'**”, DAI Libin'*’, WANG Xuefang'*~"

(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China; 2. National Data Centre for Distant-
Water Fisheries of China, Shanghai 201306, China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Minisiry of Education, Shanghai Ocean University, Shanghai 201306, China; 4. Superintendence Depariment of
Shanghai Yangtze Estuarine Nature Reserve for Chinese Sturgeon, Shanghai 200092, China; 5. National Distant-water Fisheries
Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Coilia nasus is an important migration type species in the Yangtze River, and has now become a
national key protection resource. In order to investigate the temporal-spatial distribution of Coilia nasus in the
Yangtze River estuary, according to the survey data of the fishery resources investigation in Shanghai Yangtze
estuarine nature during year 2012 - 2014, we analyzed the relationship between relative abundance index
(RAI) and water depth, water temperature and salinity in the Yangtze River estuary, meanwhile established
habitat Suitability Index (HSI) model. The results show that the RAI of spring and winter was higher, and
was mainly distributed near southern branch of the Yangtze estuary. The population of Coilia nasus habitat in
the pelagic area where water depth below 10 m, salinity range of 0 —1.0. There is a gentle change between
Tem and Suitability Index (SI) in spring, and the maximum value of SI in summer and autumn appeared at
22.5 °C and 28.5 °C respectively, in winter the population had concentrated distribution with the temperature
about 15 °C. Regression analysis shows that using the geometric mean method can reflect the temporal-spatial
distribution in the Yangtze River estuary better. We analyzed that the influence of different seasons and
different environmental factors on the distribution of Coilia nasus, based on HSI model we discussed the
temporal-spatial distribution of Coilia nasus, also evaluated the selection of HSI model. Aimed at providing
some references for protecting Coilia nasus population and then rehabilitating the Yangtze estuary ecosystem.

Key words: habitat suitability index; Yangize River estuary; Coilia nasus; temporal-spatial distribution
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