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Fig. 2 Flow rate, TDG saturation and water temperature boundary conditions for the modeled Xiangjiaba Reservoir
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Fig.3 Comparison between simulated results and field observations of the water level at the cross section in front of the Xiangjiaba
Dam and the TDG saturation along the Xiangjiaba Reservoir, respectively

124 ATIEE KM I B A e £1 MTERX TDG HAEEH TR
X TDG /#1434 (US40, 3852 31 F 58 X TDG 1 Tab. 1 Simulation conditions of TDG in stilling basin
53 N HZHRL, !

TDG Az Bl T A2 B0 - 25 AR R EE T 0 X6 107 1) 3 ! s 3590
HE, AL TALER 1 TR 6—10 A IR 2 120 4845
KRR Sl i AR A, DAL Ik R FH 1) SR 3008 DX 5 1L sy 3= 7K AR 3 125 6096
6—10 H (PR SCRGBA MR Rh R, FEIX W4 4 130 7343

JK IR TDG 1R 53 15 B8R IE T 1B 97 B . s sk
—%e 6 140 9825

ZER A TDG ¥ B W ek, 1 B 4R 3
X, (2557 B A M0 R S . [RIA BRI U
WU 33 km Ab AR WA (B 1) AL, ITE AR A 57
B, HzZWria st B 230 T, DR DLW T s BT I, S0 A i AT TDG Jiiafd ) S 2 IX f0 25 %%
ST R HE
1.3 &BE TDG MITHERRZREKRHETHE

TDG i 1 Fx 45 Az K B B fa 24 AR R AR BE A 52 ), FLUARSR) 28X TDG s A A it 32 1 A A7 A 25
o FREERI R 1986 4 & A iy K AR AT 18 /K BT 48 BAR 1R 48 i, A 2R KA TDG 100 A EE i /N T
110%. PUIF2AMNR T TDG a3 A T 1 i TR £ v 2 5% 1 2408 6 21 P RREEE B 02804 hia 24
N, KA AR T ) TDG (AT BE T 32 B R 115%, 557 10 248 A EM A 120% 7KK 2 h fEFF 46 H PR

BRI | a0 b N2 R R AT Vil LARL RIS, 110904 E k0 s ZEH) T2 B0 A 285 PR EE AN ERARUNE

145 11 060

8 150 12 291




36 KoOHFM oK B L OB ¥ R 2020 412 H
JKAK TDG Hp F1EE 8T R0,
G
N e 1o

L Geomp HREEAMEIG B TDG HIHIE (%); Po IR (mmHg).
SRS T W 0. 283 S IR BE SR A5 52 1L (AN TDG i, $2 22 2ok R I, B 2% BOK RAME RO T, M2 f
T2t AT TDG ikl i ) fe/ NG A KB, TR B I Geomp M 110% IEXFRE A K B

2 R

SCHERADT SR, 2014 457 A 5 H 14 B—11 H 8 A, RIS % /K Bk R b r 2285 10 000 m¥s, 1]
JKAK TDG M HI R 135%, e KGAF 144%%; 75 2014 4F 7 1 5—13 H ], [ SR X 22T Bk
TR A S AR AE T, R A | KW R R AR a7, S8 X Y Mt ROE TR A, S5 Se
112014 45 7 FIEIE PN AR RS 208 B0 T 05 AR BB 00, 45 SR AR AT fa 2% R LR MG |
flh . KWpfifs, Sfn, A 5 AN 39.2% . 34.1%. 14.2% F1 10.5%, S5 AMNZIX A4 /0 65 11 AR .
2.1 {EBVIEEARE X IR FE 5T

RIAIGGIEI] (2017 42 6 H 20 H—7 A 2 H), AN[RIGFIEE R 7KARTER 1 o DL = AR ) R igiz 30, Wikl 4
Fimme 6 727 H 0 BFH(E 4(a) X TDG WE(EIRFIE RS 120%, Z56 & 2(b) AR TDG 1 F1EE s i)
AR L AT LA R BR, 3X #8537 TDG AN KR 325k Bk IE 6 H 25 % 26 HiWilik W, /6 H25 HZ
AiF 6 H 26 HZJ5 AWE TDG WA EEA X AR, SBCTiE TDG M A W FE o34 th B4 T s I R A
o M6 H 27 H 0 BFIFAR, M ZIFE X 86 km Wil kb TDG 161 A1 B iK £ 110%, 76K K 24 h NIZ T TH 1Y
TDG M BEEREZ T, Bt 118%, JFE— Bt Bl NP Ze R FE s AR . 24 h WIRFEE BT 118% mYIEH =
RS ] R 22,1 km, 06{E 2 F R S ) 1 W 36.3 km, 9\ 1)K B 78 25 AVE LI 848 %%, B 34.0 km
F#AR 3] 19.8 km.,

TDG 1 AE/% I

TDG 1 A1E/% I

400 400

360 fi 360

£320 £320
N N

280 280

240 240

0 40 80 120 160 0 40 80 120 160

x/km x/km
(a)6 A 27 H 0B (b) 6 J1 28 H 0 I

4 TR ) B 1) K X TDG HLFIEE 734
Fig. 4 Spatial distributions of TDG saturation in the Xiangjiaba Reservoir of typical time periods
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Fig. 5 Vertical distribution of TDG supersaturation in each
simulation condition
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Effect of total dissolved gas supersaturation on fish in the

reservoir between cascade hydropower stations

ZENG Chenjun, MO Kangle, GUAN Tiesheng, CHEN Qiuwen, LI Ting, ZHANG Hui

(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210029, China)

Abstract: The construction of reservoirs promotes the development of fishery, but discharge from high dam leads to the
generation of total dissolved gas (TDG) supersaturation, which is detrimental to the fish in downstream reservoirs and
may cause gas bubble disease (GBD). To investigate the effect of TDG supersaturation on fish in the Xiangjiaba
Reservoir on the Jinshajiang River, a laterally averaged dynamic model for TDG transport was established, and the
threshold of safe depth for the control section was investigated. Then the impact of TDG supersaturation on wild
freshwater fish and cage-culture fish was studied based on habits and net cage depth. The results show that: the
reservoir provides enough vertical space for wild freshwater fish to swim and acquire hydrostatic compensation to avoid
GBD, and the risk of fish suffering from TDG supersaturation depends on the fish habits and the ability of utilizing
hydrostatic compensation. For the limit of net cage depth, cage-culture fish have no enough vertical space to swim to
safety depth. In order to avoid fish suffering from GBD, the net cage depth should be deeper than the threshold of safe
depth, and the fish should be kept swimming under the threshold of safe depth during the period of TDG
supersaturation. The reservoir between cascade hydropower stations is safer than the reach downstream of the last
cascade hydropower station, and it is necessary to set a most strict TDG limitation standard for the last cascade
hydropower station.

Key words: total dissolved gas; hydrostatic compensation; safe depth; net cage depth; cascade hydropower stations



