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i
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g
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® FHIIX APoint
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c - ko
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(@) BRIT/KEEALE Location of Chenhang

(b) FEIRIERIILERE Reservoir and sonar detection line
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Fig.1 Location of Chenhang Reservoir and sonar detection line

% [E Sound-Metrics 2 7 il 3% ¥} DIDSON Ji%,
PR, SRR KT P 2 R AR I, R B Sk i
PR AETE AR 2 1R, DR 2 3 6 2 )
B 7 R . B B 08 = i R o3 P
RAMTHEL, 7T TAREE DL YK Hh R, DIDSON
FESHE 1 PR,

%1 DIDSON £E&#
Tab.1 Main parameters of DIDSON

e [

H Tiem Low frequency High frequency
TAESi Working frequency/ MHz 1.1 1.8
PR GE B Beam width/ (°) JKF-0.4 7K 0.3
AL Number of beams 48 96
i5%# Frame rate/ ( Frame/s) 2 ~10 2 ~10
JKEAR A Horizontal viewing angle/ (©) 29 29
T H S Vertical viewing angle/ (°) 14 14
1.2 HERE

e BB AT I 2k, A1) DIDSON JF &5
PRI, SEPRI £ an ] 1 7R, DIDSON iy ffe
REA [ 2 TR A AL, AKTRZ9 0.5 m, Bisk
T I 57K 1T i, 60° & 1, GPS fi {3k 52 A Al A Al 3
fit. BLil e DIDSON 2> MR 45K I H 2l Y14 it

http: //www. shhydxxb. com

R OEFEKTF 10 m G 2R, A PR IE
P2 RS EE, 51 AGLEN" 4 4 1y 7K 75 2% e £
78 T R A

[

d=— 1

S (1)
R od KA 5 R S KB AR, m?
R IR SR, me — % d >6 W3 K
SRR 7 TS R PR BCEL SR, 3 A A A T R R B
22 FiR.

R2 KEFHEBZSE

Tab.2 Hydroacoustic survey coverage

H jfigu MK BHRIEH

Date Speed/kn  Route length/km  Coverage
20190417 5.0 19.97 18.79
20190815 4.7 11.57 10. 88
20191113 4.5 13.46 12. 66

1.3 &aXBHROmEE

FIFH K] ECHOVIEW 7K 75 %5 A 3 4%
R M 2% B AR A T B, I e £ 2 H AR 10 42
B HH8 BR A R R AN 1 2 B /I, A4 B 55 0 4k
PR OB AR SRR BN SR 3 Pin,
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)
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Fig.2 Fish target analysis model
F3 XEEASHIZE
Tab.3 Essential technical parameter settings
I H Item Z¥ Parameter P Setting
BN 1
i 2% J= %% Noise removed S Ia AR R 22 3
o HbRE E
£ 40 cm?
H AR Target detection 2;:;_31; | Ccmmz
e ERENER Y 2 R H bR
H 45 )& P {8 Target property threshold N S om

1.4 &XRYIREHN
L4 1 fRRHr

SEHRA] — 12 B LR b A Bk — Wit i [ 4
IR, A 0 K- T 1)z Bl ) TR A
KA R IR FUSE R SR B S AR A D %

HARAIAL . DIDSON Fmp R s A% B B 77 11
FEMAEAL, RAE TR 10 m Zefy, Hoop R
2979005 m, B AR AE 0.05 m LT A9 H AR
MRS R o AEOK P S BRAE B L R K
PR 1,30 m g2, SRR 508 2k
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KX EBE K 0. 05 ~ 1. 30 m, il T G2 it %

L, A XEE 7 0.05 ~0.10 m, H 4321 0. 10

m SRR 53 13 A X

1.4.2 B

R P T 2 P T A X I 2 L

B ALK R A 2R TR
p: =N./S; (2)
S, =L, xd (3)

B:hchos%—hiXsin%xtan(%—a) (4)

Koip, H i LR K A0 K A9 B, ind. /m* 5 N,
LR A0 ind. |, I Y DIDSON [&1{4804
RIS 5 S, WK BB, m? 5 L, Sy i A2k B
LA JE s D PRI GE B, ms h, A S ALk
MR B SR B 9 T B BT, my o R T
fi, HHAH N 140,

Sy AT IR AR ) A3 A B, B A K 8
JREABE A, B A IR I ) 2% T3 A TR R
B R RS AR

K, =n/(Lxd) (5)
G=0.073 6 x (X, 2% 4...x 2964y ()
K,=G/(dxL) 7)

R K, MiIZ S BB, ind. /m’ ; n 3% 5 1 5L

& ind. 3L AT IS P ARIEE , m; G 2R 1% 4 1 1Y
PR, g5 X, IZ A n AR, om; K, Oy
R R e/m’
1.4.3  Z3[AEIIS AT

N 3R AR K 2 R R A 1 DL, R
ARCGIS HA: 1 5 B 5 AN T 3 (I 06 A 0 X 2%
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weighted , IDW) J2& D47 {5 5 FE A A (0] B 23 AL
AT IRCT-Y B (B ASBE PR AR S5 T 1)
R HFRAR N

Z:é(D;”xzi)/éD;” (8)

b Z BAGIHA: Z, 2% i(i=1,, n) MEER
SISME ; D RARAE A SRR A S R A R 28 5 P
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1)y 0200 3 A S P B S A D1 B o T
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2019 4= I [A] 4% & DIDSON J A5 75 i) £ K %
DU H AT K 2 e AR B HE R B o TE 42 PEFE AL
ATBLITIFNTER o TR H FLAR A 3 B . K
100 m, 5& 4 m, PHRXF ML S em; K 50 m, 55 2 m,
RIHR XS 2k 10 em; 4100 m, 55 4 m, IR XS A £k
10 cm FERIELAK : K2 100 m, FEBEE 4 m, BAR %)
AL S em, TTRIFIPEMTEK FEA 1% 24 h, I il
R K A G SR i V8

2 4

2.1 &ERYEzit

FEEE IR A A] SR e R HL iR I a2k
4 k4, L X H 3k f ( Megalobrama
amblycephala) FPEHEYFP, B 5 e 41. 46% | fif
PR 5 H R R O 57 00% |, JE X I ) S8 114
4,
2.2 B8EFERKIH

PR X B o A — e R B b RO T 2R A
FRHE FR ¢ 5 5 A2 AL RRAE , bl £ 28 R4 0 A &
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60 cm) #B i i EZALST, o ik F] T 80.90% ,{H
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2.5 BEBFEMNZESH

TR 2SR RUEE b, RAT /K PR #0208 W% U5 A
JE RN AR 5T o %8 B 1) 5 8] o3 A 22 S W (R 4, 1A
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FEK TR , 7K P 0 2 U 50 % T2 o e (L 34 70 A AE K
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I

MARI A B RORR BE 0 A, L U AR E 2500 0. 047, A A 3 Bl
250 0.027 , (0283 A AN SR T, Bk 2R 2 B A e

x4 ERYSITE
Tab.4 Catch statisticst

. . W E R Catch number & JFi it Body mass
fihZ Species " .
#04& Number/ind. H 5kt Percentage/ % {KJFi & Body mass/g i 43k Percentage/%
4t Carassius auratus 30 9.15 22 561 10. 07
A3k j Megalobrama amblycephala 136 41. 46 51 244 22.90
fi Hypophthalmichthys molitrix 73 22.25 127 570 57.00
1813 s ity
Paracanthobrama guichenoti Bleeker 10 3.05 2280 102
Kby Saurogobio dumerili 5 1.52 640 0.29
K F i Parabramis pekinensis 12 3. 66 4 936 2.21
fetg Hemibarbus maculatus 6 1.83 1 409 0.63
JI8% Coilia nasus 12 3. 66 646 0.29
FHWELTBA Chanodichthys erythropterus 5 1.52 4 254 1.90
DG % Hemiculter bleekeri 0.91 46 0.02
S2 A Culter mongolicus Basilewsky 10 3.05 3199 1.43
B85 Lateolabrax japonicus 16 4.88 1 643 0.73
24 Anguilla japonica 0.91 1059 0.47
2 8 Cynoglossus semilaevis 0. 61 285 0.13
21 4EJF 60 Cultrichthys erythropterus 1.52 2 029 0.91
25
W4H April [@8H August 11H November
= 20 -
< .
o .
) .
2 .
= 15 .
5 .
o .
o .
Pk .
K| 10 {Z
= .
R .
5 ;;
0 . S
=) > =) = =) =) > = =) > =
— Q B ) I3 % = S — Q »
g S S s g s g - o o0
i = Q < ) ~ o =) =) =) S
&K X8 Fish body length range/cm
B3 &EEKRIMHEELG
Fig.3 Fish body length distribution ratio
x5 MEHEsITE
Tab.5 Route data statistics table
N "‘g‘ K. fF 7. A DAY . et »‘|'!|,ZT“:1:~
e H ko ki BT sty EE
Detection date easuring ne verage water Detection area/m>  Automatic count/ind. casuting area
length/m depth/m o density/ (ind. /m?)
20190417 19 970 5.04 25 343.37 1248 0.049 2
20190815 11 570 7.17 20 880.25 1352 0.064 8
20191113 13 460 6.88 23 308. 63 1737 0.074 5
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Tab.6 Statistical error table B , UEZKEﬁ[’lﬂjﬂ Y( EE%‘) tFEE , uﬁﬁﬂ(ﬁ[{ﬂ
RO Bmi B Z WIOKIR) 57 AR ER RS A HEIE] 1
S Automatic Visual ) . .
Detection date " comt/ind, | ETOV/% BRZWE 6 R, FEEERNE L, EX A5
20190417 1 248 1183 5.49 MAHBETERSE, FLESMEKT 2 ~6 m,
20190815 1352 1265 6.88 B ik 84, 85% ., 75 2 A1 A AT B K IR
20191113 1737 1 601 8.49 N N N
3.89 m, EZ&M4.34 m, fkZFE R 5.12 m,E?[Z@;’é
TEH A IR)Z B G
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Fig.4 Fish horizontal density map in different seasons
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Fig.5 Fish body mass density map in different seasons
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Fig.6 Vertical distribution of fish in different seasons
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Detection of fish resources in reservoir and spatial and temporal analysis
based on DIDSON

SHEN Wei'?, PENG Zhanfei'*, GONG Xiaoling’, ZHANG Jin'? | ZHU Zhenhong'~

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Estuary Marine Surveying
and Mapping Engineering Technology Research Center, Shanghai Ocean University , Shanghai 201306, China; 3. College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to obtain the characteristics of the temporal and spatial distribution of fish in Chenhang
Reservoir ,Shanghai, dual-frequency identification sonar( DIDSON ) was used in fish resource on April 17th,
August 15th, and November 13th, 2019. Fish target analysis model for carry out the extraction and counting
of fish targets was established by ECHOVIEW underwater acoustic data processing software. To draw the
horizontal and vertical distribution maps of fish resources density and further analyze the spatial and temporal
distribution of fish quantity in reservoirs. The result showed: The proportion of small and medium-sized fish
(length <60 cm) in Chenhang Reservoir was 80.9% ; The body length, density, number and total weight of
fish in the reservoir increased from spring to autumn; on the horizontal spatial scale, fish mainly gathered in
the southern part of the reservoir, with relatively concentrated distribution in summer and relatively scattered
in autumn; on the vertical spatial scale, fish in the reservoir area were mainly distributed in water depth
between 2 —6 m, proportion is 84.85% . The average depth of fish distribution was 3.89 m in spring, 4.34
m in summer, and 5. 12 m in autumn, the vertical distribution of fish in the reservoir area tended to move to
the bottom with the seasons. The underwater acoustic detection method and fish target analysis model studied
provide useful reference for similar fish resource investigation and analysis, and the detection results provide
useful assistance for fish stock management.

Key words: fish resource; detection; spatial and temporal distribution; target analysis model; DIDSON
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