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Fig. 1

Distribution of sampling sites for G. sinensis and habitat factors in Heishui River
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Tab. 1 Correlation analysis between environmental factors and G. sinensis RAD value in Heishui River

28 SR AR REL WA T FARRHL
Environmental factor Correlation coefficient Environmental factor Correlation coefficient
A f#4 Dissolved oxygen (mg/L) ~0.46 B 5 % Conductivity (s/m) 0.85"
7K Water temperature ('C) 0.88" B 7Y Suspended solids (mg/L) 0.28
i% W £ Transparency (m) 0.05 k2% 75 % & Chemical oxygen demand (mg/L) -0.04
#i# Velocity of flow (m/s) -0.76 " S ¥ Phosphorus (mg/L) -0.14
7KK Water depth (m) -0.37 Z % Ammonia nitrogen (mg/L) 0.08
¥k Altitude (m) -0.87" I Turbidity (ntu) -0.50"
42 a Chlorophyll a -0.26

VE: * RIRP<0.05/77E L MEAR DG, ** RORP<0.0LFTEAEZE MO, R A

Note: * indicates significant correlation with P<0.05; ** indicates extremely significant correlation with P<0.01; the same applies

below
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2 %R
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TEHEEE,
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> 45 o el 7 S S LA VRS
AICH AR SR VAL 45 R BoR, R AR BE T H
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Relative weight of an environment variable
itk | 0277
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Velocity of flow
G | | 0.198
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kit | | 0.180
Water temperature
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Importance

2 BRI RS i B R T RHEA R AE

Fig.2 Characteristic weights of environmental factors for G. sinensis in Heishui River
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Tab.2 Environmental factor fitting function of G. sinensis in Heishui River

JA$5 A -F-Environmental factor T& B FE B A Suitability index model P{E P-value
7K Water temperature ('C) 3=—0.14+1.86xg 7 TIem 20002112 “p<0.01
i Velocity of flow (m/s) 3=0.02+0.96x¢" VeI 0420062 "P<0.05
HEHR Altitude (m) §=0.02+] xRN “P<0.01
% Turbidity (ntu =0.06+0.91xg" I 'P<0.05

y y
iR 4 Dissolved oxygen (mg/L) 3=0.09+0.8x¢ OO0 " P<0.01
H1, % Conductivity (s/m =0.02+0.82xg IO "P<0.01
Y Y
10 ™ & PR i Suitability index " 071 1.0 2—0.708 ® i E PR %L Suitability index
. | GaussAmpegiil A sk ' o [FTOTN — GaussAmpmi o i
2 GaussAmp function fits curve 2 - GaussAmp function fits curve
T 08t . T 08t .
2 0.7 2z 0.7
Z 06 06 f /
8 S
2 04| 3 04
8] 8 .
9o 9o
e =5
= 02 f & 02t
ool oot L -
145 15.0 155 16.0 165 17.0 17.5 18.0 0.2 0.4 0.6 0.8 1.0 1.2
7k Water temperature (C) it Velocity of flow (m/s)
R=0.93 = ERE PR Suitability index & PEFS S Suitability index
1.0 ' = —— GaussAmpE& £010L 4 i 2% 1O o 77 —— GaussAmp R #iU & Hh £
% GaussAmp function fits curve 5 B a GaussAmp function fits curve
2 08| 2 08 .
2 0.7 2 0.7
=06t =06 f
S S
3 04 3 04 |
g ] g ]
gm gm
=+ =+
3 02t # 02 /| .
P A
) 0 F byt oFr ™ [ = =
600 700 800 900 1000 1100 1200 40 60 80 100 120 140 160
ik Altutide (m) I EE Turbidity (ntu)
10 r - » & CE PR Suitability index 10" 15 B PR Suitability index g
e R=0.95 — GaussAmp R £i0L A i £ 9 — GaussAmp A % R=0.71
2 GaussAmp function fits curve 2 GaussAmp function fits curve -
2 08| 2 08 /\
= 0.7 = 0.7
% 0.6 % 0.6 - \
xn xn
= 8 '
b =
# 02t H 02t .
00t . oot .
86 88 90 92 94 96 98 100 200 220 240 260 280 300 320 340
17 %A Dissolved oxygen (mg/L) 53 Conductivity (m/s)

30 BUKMAKMR. W, R MR VRS L EE B L (B SRR ST>0.7, SRR R TS B V)
Fig. 3 Suitability curves of water temperature, velocity, elevation, turbidity, dissolved oxygen, and conductivity of Heishui River (The
horizontal solid line represents SI>0.7, which is the appropriate range of habitat factor)
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Tab. 3 Suitable range for predicting environmental factors and SI curve of Heishui River

HEA T R WO T TG 6
Environmental factor Min Max mean+SD Scope of suitability

7KiE Water temperature (C) 14.88 17.85 16.37+0.73 17.44—17.85
L Flow rate (m/s) 0.33 1.20 0.55+0.27 0.36—0.47
R Altitude (m) 617 1134 834.00+£190.94 659—788
LB Turbidity (ntu) 41.20 159.74 81.71+43.80 50.57—57.21
5 Dissolved oxygen (mg/L) 8.76 9.93 9.31+0.38 8.96—9.12
i 5% Conductivity (m/s) 203.33 335.50 291.24+38.44 307.85—324.96
x4 BiGH R et A FFHSHER B ETNREE 1O [ HSIAHSI index

Tab. 4 Prediction accuracy of five HSI model algorithms for G. HSI5 AL A il 2% =

chinensis from Heishuihe River 0.8 | HSland RAIfit curves R=0.87

Wik AICHE  AREE PE

Algorithm AIC value RMSE P-value
Max 0.70 —4.31 0.18 **P<0.01

Min 0.63 -1.12 0.20 **P<0.01
AMM 0.87 -15.98 0.12 **P<0.01
GMM 0.79 -9.03 0.15 **P<0.01
WAM 0.86 -15.22 0.12 **P<0.01
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ALGORITHM SCREENING AND EVALUATION OF HABITAT SUITABILITY
INDEX FOR GLYPTOTHORAX SINENSE IN THE HEISHUI RIVER

XIE Wei"’, DENG Hua-Tang', PU Yan', NI Da-Fu"’, CHENG Bi-Xin', TANG Xi-Liang’,
CHEN Da-Qing', DUAN Xin-Bin' and TIAN Hui-Wu'

(1. National Agricultural Science Observing and Experimental Station of Chongqing, Yangtze River Fisheries Research Institute,
Chinese Academy of Fishery Science, Wuhan 430223, China; 2. College of Aquaculture and Life Science, Shanghai Ocean
University, Shanghai 201306, China; 3. College of Aquaculture, Southwest University, Chongqing 400715,

China; 4. Shanghai Investigation, Design and Research Institute Co. Ltd, Shanghai 200434, China;

5. China Three Gorges Corporation, Wuhan 430010, China)

Abstract: Habitat assessment is a prerequisite for in-situ conservation of fish, and appropriate model algorithms is an
important basis for improving the prediction accuracy of habitat assessment models. This study aims to identify the
optimal algorithm for the habitat suitability index (HSI) model of Glyptothorax sinensis and to scientifically evaluate its
suitable habitat distribution. We utilized fishery catch data and 13 environmental factors collected synchronously from
the Heishui River from 2018 to 2019. A one-dimensional nonlinear function was employed to fit a single environmen-
tal factor curve, and HSI values of G. sinensis were calculated using the maximum value method, minimum value
method, arithmetic mean model, geometric mean model, and weighted moving average. The results indicate that among
the various model algorithms, the arithmetic mean model and weighted moving average model exhibited the smallest
prediction error, while the maximum and minimum value method showed significant prediction error and deviated
notably from the actual distribution of G. sinensis. Therefore, caution should be taken when choosing model algorithms.
Overall, the HSI index of G. sinensis in the Heishui River shows an upward trend from the upstream to the downstream,
with sections S3 and S4 exhibiting HSI values greater than 0.7. Water temperature and elevation are the main driving
factors for the spatial distribution differences in G. sinensis habitat. The arithmetic mean model and weighted moving
average model are identified as the optimal algorithm for predicting the habitat suitability index of G. sinensis in the
Heishui River. The research results can provide reference for the assessment of fish habitats in the Heishui River and
promote the protection of fish habitats.

Key words: Habitat suitability index; Optimal algorithm; Heishui River; Glyptothorax sinensis
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