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Quantitative evaluation of fish alternative habitats in the Luosuo River //PENG Yiyun'”, HONG Yingxin'~, LIU
Dongsheng' , CHEN Qiuwen' (1. Eco-environmental Research Department, Nanjing Hydraulic Research Institute, Nanjing
210029, China; 2. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University , Chengdu
610065, China ;3. China Water Resources Pearl River Planning, Surveying & Designing Co. , Ltd. , Guangzhou 510610,
China)

Abstract: In view of the lack of quantitative analysis on the alternative habitatsuitability and influencing factors in the
Luosuo River, Tor sinensis, a unique economic fish in the main stream of the Lancang River, was selected as the target
species, and the habitat evaluation model of typical fish in theLuosuoRiver was established based on the intra-river flow
increasing method (IFIM) , two-dimensional hydrodynamic model and fish habitat suitability curve. The alternative habitat
suitability and its influencing factors were analyzed. The results show that the Luosuo River, as the largest tributary of
Langcang River, can provide a good spawning ground for Tor sinensis. The number and quality of spawning ground are
better in wet season (July to September) , and high-quality spawning ground is mainly distributed in the meandering part of
the river. The tributaries of the Luosuo River are not suitable for adult fish to inhabit all year round, especially in the dry
season ( February to April), and the suitability of adult fish for spawning and fattening is the worst in this period. In the
later management of the alternative habitat of the Luosuo River, it is recommended to give priority to strengthening the
habitat protection and fishing management at the river bend, and pay attention to the ecological protection of its associated
mainstreamat the same time.

Key words: alternative habitat suitability; intra-river flow increasing method (IFIM); habitat assessment model; Tor

sinensis ; Lancang River; Luosuo River
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Fig.1 Water system and river reach in study area

2
2.1
EFDC
[,21] [22]
500 , 59.7m;
b s 8
, 9.8m, 4000 ( 2),

- 191 -



EFDC :

; 3.0°,
2.98°,

i) W
o ke \ T e, o

[ S ] ™ N\ f

s B KEA /)

! - \; . [ / \\ \J ’
o ) Y

el I / e X B¢B: ,
X BB \

.\} /

2
Fig.2 Grid division of caculation area ’
EFDC , 52
Wang "
2012 12 ,
, 43 ’
° , EFDC (
o 3) ,
’ ’ @D
, MIKEI1
o 1959—2008 o)
) , 1d,
N , 4 [20,24]
), 0.035,
EFDC ,
o 2019 3 , i
8 ¢ 1), 3
(33.95576 m’/s) ,S1 ~ 4 i [26)
,S5 ~ S8 o .
0.035m, 0.04 m;
0.063 m, 0.14 m,
EFDC R
1959—2008 (28]
EFDC
4,

- 192 -

3.0°%

[19]



1970

(b) (663.1¢g)

WUA  HSIPY

’

(e) (27.7¢)
3
Fig.3 Tor sinensis
IFIM | EFDC
., 1FIM
[30]
Ayup = 2 LA,
i=1
I HSi — ViD i Ci
WUA ;n JA.
3 s i HSL
D, L
i (

[29]

. IFIM

()

L 1 1 1
0 1 2 3 4 5
H/(mes)

(a)

0 05 10 15 20 25 30
iE/ (m-s)
(b)

0 6 12 18

24 30
JKIR/m
(c)
1.0
08}
506l
E
{I:E 04}
et
02F
0 5 10 15 20 25
JKIR/m
(d)
4 ~

Fig.4 Habitat suitability curve of velocity and

water depth of Tor sinensis
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Table 1 Calculation results of total habitats

/(m® -s7h) WUA/  m? WUA WUA/  m? WUA
1 60. 26 61.6 0.26 56.2 0.24
2 44.02 46.2 0.20 45.7 0.19
3 33.96 36.4 0.15 39.6 0.17
4 31.39 33.8 0.14 38.2 0.16
5 45.97 48.1 0.20 46.9 0.20
6 116. 41 106. 2 0.45 91.5 0.39
7 318. 04 182.5 0.77 204.0 0. 86
8 426.71 201.5 0.85 211.9 0.89
9 286. 37 174.9 0.74 193.9 0.82
10 185.05 141. 8 0. 60 135.4 0.57
11 128. 13 113.5 0.48 98.9 0.42
12 81. 18 800. 2 0.34 69. 6 0.29
2
Table 2 Classification of fish habitat suitability index
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Fig. 6 Spatial distribution of Tor sinensis habitat

- 195 -



(1] , .
[J]. ,2017,33(6) : 155-
160. ( LYU Jun, WANG Xuege, LIU Wei, et al.
Longitudinal =~ connectivity and fish habitat of main
tributaries in Songhuajiang River Basin [ J]. Water
Resources Protection, 2017, 33 (6 ). 155-160. ( in
Chinese) )

[M]. : ,2007.

[D]. : ,2018.
(4] . ;
: [J].
,2019,39 (15) :5508-5516. ( WANG Qiang,
PANG Xu, LI Xiuming, et al. Assessment method for the
influence of hydroelectric dams on the physical habitat
quality and longitudinal connectivity of rivers:a case study
of the Wubu and Zaodu rivers[ J ]. Acta Ecologica Sinica,
2019,39(15) :5508-5516. (in Chinese) )
[5] . [D].
,2012.

(1] ,

2020,40 (1):56-63. ( WANG Yu, LI Jinfeng, ZHAI
Zhennan. Research on joint operation of cascade reservoirs
to optimize hydrodynamic environment for Chinese
sturgeon spawning ground [ J]. Advances in Science and
Technology of Water Resources,2020,40( 1) :56-63. (in
Chinese) )

[ 7] DAVIES K F, MARGULES C R. Effects of habitat
fragmentation on carabid beetles: experimental evidence
[J]. Journal of Animal Ecology,1998,3(67) :460-471.

[8] s s .

1. 12012,10(4) ;
267-272. (GAO Ting, LI Chong, LIAO Wengen. The basic
principles in applying tributary habitat alternative
protection [ J ]. Journal of China Institute of Water
Resources and Hydropower Research,2012,10 (4 ) ;267-
272. (in Chinese) )

(9] , , ,
[J]. ,2020,36
(4) :8-12. (HOU Jun, HUANG Yuwei, MIAO Lingzhan,
et al. Calculating environmental flows in middle reach of
Yarlung Tsangpo River based on fish habitat requirements
[J]. Water Resources Protection,2020,36(4) :8-12. (in
Chinese) )

- 196 -

[10] s , , .
[J]. ,2019,40
(5):1-8. (ZHAO Shangfei, DU Yanliang, WANG Yu, et
al. Wutong River fish habitat survey and modeling under
ecological restoration[ J ]. Journal of Hydroecology,2019,
40(5) :1-8. (in Chinese) )

[J]. ,2020(6) :86-90.

(SUN Zhiyi. Simulation analysis of river fish habitat based

on habitat ecological suitability index model [ J]. Water

Resources Planning and Design, 2020 (6 ) : 86-90. (in
Chinese) )

[12] CEOLA S, PUGLISES A, VENTUR A M, et al. Hydro-

power pro-duction and fish habitat suitability; assessing

impact and effective-ness of ecological flows at regional

scale [ J]. Advances in Water Resources, 2018, 116;

29-39.
[13]
D], 12020.
[14]
(D], 2016.
[15] , , .
[J]. ,2008 (17) . 82-88. (ZHAO Jinyong,

DONG Zheren,SUN Dongya. State of the art in the field of
river habitat assessment [ J ]. Science and Technology
Review,2008(17) :82-88. (in Chinese) )

[16] , , .

[J].
,2015,13 (6) :408413. ( YANG Qingrui,

CHEN Shengwei, HE Jiankuan, et al. Evaluation index
system of tributary habitat alternative protective effect[ J ].
Journal of China Institute of Water Resources and
Hydropower Research, 2015, 13 (6 ). 408413. (in
Chinese) )

[17] , , .

[Jl. ,2015,6(36) :86-91. (HUANG
Guangming, WANG Hailong, WANG Weiying. Fish habitat
conservation in the Lancang River Basin[ J]. Journal of
Water Ecology,2015,6(36) :86-91. (in Chinese) )

[18] , , , -
[J]. ,2010,31(3) :6-15. (KANG Bin,
HU Wenxian, QI Wenlong, et al. . Research on fish
species diversity in the Buyuan River [ J]. Progress in
Fishery Sciences, 2010, 31(3) ;6-15. (in Chinese) )
[19] WANG Y, WANG D S, YANG Q R, et al. Rationality
study of establishing nature reserve in Luosuo River from
the point of fish [ J]. Applied Mechanics & Materials,
2014,641/642 .1146-1150.
[20] - \
[D]. ,2015.
( 202 )



