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Tab.1 Changes of fish community composition in the affected area of Jiangya reservoir at different times

e HPERT #AERE R #ERE 3 FiE P AT HEE PR @R e
. KA | A Kl
o 1995%F 20134 20214F gy W | 7 1995%F 20134 20214F 43 e
1 ?J:%LJ"? #u@ﬂ N A 19 ‘H.u) A . J A
V. pingchowensis X. microlepis
1 5] ) fi
) e v o PR
G. sinense D. tumirostris
R i B
3 S. curriculus v v 21 O. bidens v v A
P T A
4 P. pekinensis v v A 2 R. ocellatus v v A
1] Sl
5 “_ﬂ@ ) J V A 23 e 3 \/ A
P, sinensis P. parva
6 H. leucisculus v v A 24 H. labeo v v A
MIKE TEf
7 H. bleekeri v v A 2 H. maculatus v v A
= B fi i
8 Ha v v A 26 IRk v N A
M. piceus S. nigripinnis
rifh Fede
? C. idellus v v A 27 A. rivularis v v A
e | LA
10 E. mongolicus v v A 28 S. dabryi v v
S iy Wy ity
1 C. alburnus v v A 2 R. typus v v
1 A5 ) il
2 “ Vo4 a so REBMEE ey
C. auratus S. sinensis
fiff Vet
13 C. carpio v v A 3 M. anguillicaudatus v v A
14 H. molitrix v v A 32 S. chuatsi v v A
ff BAE 5,
15 A. nobilis v v A 33 S. scherzeri v v A
i 1, il
16 oI N N A 34 Ska N N A
Z. platypus C. argus
PR VI
17 X davidi v v A 33 O. obscurus v v A
il
18 s J J A 36 g 3 N A

X. argentea

M. aculeatus




106 545 B 5 1 X E A ¥ £ 2024 4 1 H
R
= BERT 2P OBR #ER @ = BERT 2PEE O OBR #ER O @E
o 4 EN L] Ja o 4 ENL &
& 1995%F 2013%F 20214F gy w7 1995%F 2013%F 20214F gy P
e I 165
y  MEEE g g PRAME {
P, nitidus R. luxiensis
Eig i Bt AR
61 J V
38 P, fulvidraco v v A G. imberbis
BLIR B it i £
39 P vachelli v V A 62 C. heterodon v v
40 NG N N A 63 JEEAER v v
M. macropterus S. gymnocheilus
o w7 K
41 S. asotus v v A 64 G lor.tg.ibar[?a \ v
E meridionalis
- 5 SR
42 C. fuscus v A 66 LI B N ~
-_ P. maculosa
43 M. albus v v A 67 %%Miii% v v
= R-I1DIN
44 ;f‘mw@ﬂ_ VoA a P L N \
- banarescut L. longirostris
/f i *
s Ry o | FEE N
C. sinensis L. marginatus
@ﬁg N ﬁ =] ’ﬁ—l
46 & N N W) i 1
E. bambusa 70 R. cliffordpopei v v
ff A
47 v V
O. elongatus 7 S. argentatus v A v
iy N
48 C. alburnus v v 72 S. kneri v A v
=Vl IR R
49 M. terminalis v v 73 N. taihuensis v A v
A ORI AR
50 R. lighti v A 7 T. taihuensis A v
il 75 {15 IR B J A J
U B cdidweli ¥ v S. wui
5, CHLEsm . o EE . |
A. hemispinus M. amblycephala
P N i i
53 E4 i J R 77 CﬂidEE};E . J R J
V. macrolepis - aabryl
MNC
ﬁ*
54 5' fm?s J A 78 S. kiangsiensis v A v
' PNSl
55 & g Elllj? & \ \ 7 S. meridionalis v A
' BE A1 R
56 %f SR v N 80 1. punctatus v A v
. rarus
s o THwEES . .
57 T?‘J[Eﬁn%. N N R. giurinus
e VE: A fRIFNH DNA R s ARIE VT 8 s * R IE X kG
o e J y th ARSI T
P. assimilis Note: A denotes species identified by e-DNA; A denotes species
RS undetected but mentioned in the survey;
59 S, tungting \ \ * denotes species only detected in the tributaries; # denoted inva-

PR RS 5 A TR XK XD B i 4 8 S U 7K AR B
CGEAYSERRORT NN TNy N TN
BRI 220 1 B, 35 VA 7K A2 55 1 o 28 9 2 EU B 4%
JEIX 2, W5 A o3 A AT R /N B A R A BN AR SR
R ER A DL R BRIV ER S . 1520 120 90 4

sive species.

AAREL , K PR S AE UL BUR 2 2D 51.35%.
2.2 STHEIN T AZSKSHEIREEL

T KT ] UK Sk 1960-2020 47 H 34 3 &= %
B, 1 EIEG T THA 18 AR5 P AN K CS E AL
T PL S BB E R (R 2) . 32K LS H T,



2024 4F 25 1 1] th MEBEAXES R REH AT AR ESELFRIR 107

11 AN FEARAR, 11 A 9 b FEAZ AL, 10 AN AR FE AR F2 KB EUIES THA Gt
o 1 AFERRNH FHTE, OB RIN1 AR Tab.2 Indicators of hydrologic alteration (IHA) at
W, M EMAR 2 Afo-12 A ME TR E . S the Changtanhe hydrologic station

RUEFONERORACORE, BOEBRINERA L ms docsn T HE gy
NA=] =) Y 7 y2s EL > il [E] /70
FOPE R RN ES: 3 PR R R BN

o L - o ) 1H 31.4 96.9 -82 =
90 Elsfzi/)j‘/ﬁg\ﬁzﬂiqu E?i’ﬂ?fﬁg\ﬁiﬁajﬁﬁéﬁ?} 2H 497 107.2 _49 q:l
H P29 3 5 AN a5 26 3 48 bR A 8 6 m 7K SR 3H 1049 1215 8 1%
I B[R], 2 N AR AR AR AL s 55 4 AL 3R AR e 41 1840 1500 7 1%
T VIR & R AR AN I, SO K ) R AR AR 5H 2692 2068 12 K
REGPHA TR USRI B0 e 7 e W 2K
NP NN o 7 389.7 311.4 33
VOB IR kP R P 2 T 3L 3 AN e s 2B 5 < 050 1uss ol i«
HFRAR A K A B2 AR A R AR, e AR K o f 445 1056 36 "
ML A & Lk O 5 IR B 2 T br 10 H 139 1033 50 e
3 Lnl 7K FE A A5 B = Rimit 11H 882 922 35 i
2.3 THI/KE4AZSEE BARi6iE
AW TR & BN K R R B ILA 2R 55 0, Bk 121 372 919 62 i
(07K S 0 1 45 4 T J5 8 16 15 TREL s s s @
1R #8225 1 P £ LSS 4 ORI BT AR AR £ K s o
FRNESSH o0 g i
VA AR f K il BE A ORI L AR S TR H AR TR ‘ ' -
B0 SELT 24 B0 2 MK T A 0 47 Bl 2. FRALET es 115 se b
231 %M a3, TR akE o
FRUMESIOR 0, 404 e
19 Fb, 6045 Fr BB A L 5 11 f0 LB R A L [ W i L R fn LT PR : :
&%@ﬁx%xﬁﬁ@ﬂx%ﬁﬁ\}gﬁ%\%ﬁﬁ\@gﬁﬁxﬂ: - ﬂzﬁg;’fﬁ%ﬁ?()tl 31.6 68.8 -80 ,%J
VUGB KGR Y TR R A A, TIORK -
FE K E BB PR R S A R R B I B N i SRR 20161275 69
RYEOR 2 120, @5 B Bl vb ik D0 KR M AR FRNESIH o g3 68 =
o s PR "
e B0 46 2K VR R 555 6 i, 77 O £ K R w20 0 0
3 BEAb, I — SR PR BN S B A2, IR B FFIRCNIESE30 604 430 56
; i e AF it i3
O 10 R0 0 5 68, 5 UK B P
232 WIEAA E R 310 LI R T A Avspam o0 %0 26 K
P P ) fa S, AR AR IR 20 A H B A T HEAEAL 010 012 47 H
(K5 53 B0 B B SR B TS50 R FREGE w2 a9 a0
HLFM AR 6 R, 43 5 A BE 6 U1 R [ SCIRBE i o -
gt FRORTHREE o0 000 gy 1I%
] SR a1 | [ Sk A5 I ] ' :
2.3.3 FIFAR PORGYEON Rt R EEE SR K ﬁﬁiﬁﬁi 5 15 67
T R SR AR, KT - N
28] VT B K AR AR B2 2 0, AT 25 il b K FREM gy 20 3 1000

R

P, A 5 R B OK DX, YRR AR T, D rp e KA ;ﬁ%ﬁﬁji 9.8 34 87 =
FEH S PR P R SRR G . T X

P s > ! EEREE o o e
B st H Y 51 R KA AR B AR ), H BT AL P i ' ' "
ﬂﬁ%%?ﬂ*%?ﬁﬂrﬂ]o *Eﬁ@%%ﬁ%%,ﬁﬁﬁﬂiﬂ YESE R 129.8 503 94 =

& ; e o ; : ke
FTRE AR SO RS N e s KRR
7 0 TR PR R 0 KR AN g T

TR KR T U KA L7237 RS 895 1821 100




108 545 5 1

A ¥ & F 2024 4F 1 H

2.4 THKEEAEZEEBIRER

gie IR T i B A 7 R SR A L B
PRI AT T SR IR , 12 8 A 25 B2 00 58 5 R Pl T
O, 97 34 H VT 7 P AR 2N T R ) 2 2 A O AR AR
fit L D1 P SRR o X A 2SRV 52 BB K IR R
PEIBAT WIS ABORFF A — € IR RE LR, LR —
SEMIZGEME , T B R R

H T R ] K R R 9 £ O 1 K S
Wk, 7E L7 AT H AR i S A A R RN S5 A
TIRUIAR SR T (R 3) o I SCHREL 4515t , AR 4R

i 7ER K RO, A2 OB KR R B Bk K R
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1M & LHEHUR B ARYFh B 28 B R 2L 1k KOS 72
FRANEHG , 27K IE B3E BV L, B I
A% I B SR, T PR K 7 /K A PT DA B

R3 ATFAEBRYMAEEESER

Tab.3 Ecological requirements for target species breeding to be met by ecological operation
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R PRSI ik AN 0.5 e TR AR AR RIS HAE, 1979
A PRSTIN Ik BN YL /N ZAEIE5E 2005
DU & AN A FKUGE R AT ERWIH%,2019
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K AR B RAE AR /N, B /ME AR K, B I 48 20
K, T T3 — A s 4w ar e [a) s B,
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Tab.4 Hydrological indicators related to fish reproduction and the degree of variation

before and after dam construction
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Ecological Operation of Jiangya Reservoir Coupled with River Hydrology
and Fish Reproduction
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Abstract: The ecological operation of large reservoirs is an important means of restoring the hydrologi-
cal regimes of rivers and the health of river ecosystems. Jiangya reservoir, located in Cili County, Zhangji-
ajie, on the lower Loushui River, is a large reservoir and is important for flood control in the Lishui
River basin. However, fish populations in Loushui River have been declining, and restoration and the
need for conservation of the resource is urgent. In September 2021, a comprehensive fishery resource in-
vestigation was carried out in the mainstem and tributaries of the middle and lower Loushui River, in-
cluding environmental DNA sampling, fish collection and fisherman surveys. The fishery composition
and distribution, and variations in the hydrological regime below Jiangya Dam, before and after reservoir
construction, were analyzed. The analysis was based on the investigation of fishery resources and aquatic
habitat, combined with long term hydrological data collected at Changtanhe Hydrologic Station (1960—
2020), and target fish species were selected for the ecological operation. We then explored the relation-
ship between the hydrology below Jiangya Dam and fish reproduction by analyzing variations in the
Index of Hydrological Alteration (IHA) and a review of the literature. Finally, requirements and recom-
mendations for the ecological operation of Jiangya Reservoir were put forward. A total of 55 fish species
were recorded in the mainstream and tributaries of Loushui River in September 2021. The number of rheo-
philic fish species in the mainstream decreased significantly (51.35%) compared to the 1990s. According
to the priority evaluation of target fish species for the ecological operation, the primary target species are
Xenocypris argentea, Squalidus argentatus, Hemiculter bleekeri that lay drifting eggs, and Cyprinus car-
pio, Carassius auratus that lay sticky eggs. Before and after the construction of Jiangya Dam the hydro-
logical regimes in the lower reaches have changed greatly. The hydrological indicators that most changed
and play important roles for fish migration, spawning and fish egg development include the annual maxi-
mum 1-day and 3—day average flow, number and duration of high—flow pulse events in a year, and con-
tinuous daily flow increase rate. To promote fish spawning below the dam that includes different types of
eggs, the ecological operation of Jiangya reservoir needs to maintain a sufficient number and duration of
high flow pulses, and control the daily decline of downstream water level. These hydrologic characteris-
tics are important for maintaining a diversity of downstream aquatic organisms and are achievable by eco-
logical operation.

Key words: fish reproduction; environmental DNA; hydrologic regime; ecological operation; Jiangya

reservoir



