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Effects of Algal Photosynthesis on Dissolved Gases in Reservoirs®
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Abstract: In natural environments, factors such as dam discharge, algal photosynthesis, and rapid increases in water temperature
can lead to dissolved oxygen (DO) or total dissolved gas (TDG) supersaturation, potentially causing gas bubble disease or
mortality in fish. To quantitatively evaluate the specific contribution of algal photosynthesis to dissolved gas supersaturation—
particularly of TDG—this study employed the light-dark bottle method in the Xiangjiaba Reservoir area. Additionally, the
relationship between dissolved gas saturation and algal density was analyzed downstream in the Jinsha River, accounting for the
combined effects of dam discharge and algal photosynthetic oxygen production. Results indicated that algal oxygen production
increased TDG saturation by 0.18% to 5.67%, an effect substantially smaller than that induced by spillway discharge. The impact
of algal photosynthesis on dissolved gases was strongly influenced by hydrodynamic conditions. In tributaries, both DO and TDG
saturation showed a significant positive correlation with algal density, whereas this correlation was negligible in the main channel.
Algal photosynthesis exerted a more pronounced effect on DO saturation than on TDG saturation. Consistent with this, continuous
field observations revealed that temporal variation in TDG saturation was considerably less than that of DO saturation. These
findings help clarify the primary drivers of dissolved gas supersaturation in reservoir systems and provide a theoretical basis for
mitigating its ecological impacts on fish.
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Fig.1 Sampling and monitoring sites distribution in the lower Jinsha River
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Tab.1 Physicochemical characteristics (mean + SD) at Suijiang station (August 30—September 3, 2024)

FRAL R F TR ERX(S10) TR IR X (MS) S EALX (BS) P

wT/°C 24.27+1.89 23.60+0.35 25.03+1.11 0.441
U/(m/s) 0.48+0.16 0.56+0.05 0.1440.05 <0.001
Turb/(NTU) 3.76+0.42 3.49+0.64 9.44+1.08 <0.001
Cond/( 1 S/cm) 493.00+44.5 474.00+8.54 513.33+47.88 0.492
pH 7.41%0.11 7.39+0.22 7.50+0.04 0.625

TE: P<0.05 FrZEREFH, P<0.01 LFrEALEFH.
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Fig.2 Heatmap of dominant algal genera in the lower Jinsha River (August 2-25, 2020)
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Fig.4 Daily statistics of algal community structure and density in the Suijiang reach (August 30 - September 3, 2024)
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Fig.5 Comparison of algal density between mainstream and tributaries in the lower Jinsha River
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Fig.6 Diurnal variation of net photosynthetic intensity in algal communities (August 30 - September 3, 2024)
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Fig.11 Correlation between TDG saturation and DO saturation in mainstream and tributaries: (a) Slow-flowing nearshore zone of the dry
river, (b) Mainstream zone of the dry river, (c) Confluence backflow zone of the tributary
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3.1.1 A& ARE B TR B BiE LT 2 AN AR A VE R (NPR)BCAEEE R H
RS, HEERNRE, & H NI EIE(13:00-17:00), P90 52 S 750 & 7E TR E K P
(NPR<0), FRUIILIT Ba A VB R T IPIRAE R (B 6). 1X— IR 7R R K ] 6 -5 224 1 = 9 11
FEHR S A5 R I e R 0% . JHEE BRHE s W AT BOK FHAR S 2.28-9.13 kWh/m?/day, J& T+ =4
STH. Bk E NASA BRAeIETN (POWER) TiH (NASA, 2023), 3REUT 28.6° N, 103.9° E (Fh[H
ZFEEGTE) 1E 2023 £ 8 A% 9 A HMER KA SHEE . T i 2024 5K BA R 5 500 2
RFEH, RIUARTE 5 B A5 00 B 1R800 B RS AR A AL SR T [RIHA (2023 45 8 A& 9 AD M7 a3 . I
BWATORIRMA, 7RG T ERSHIDCIIHILER, JeBRES. AR SR T N 04w s R 5 2 DA
Tk SRR 2 B AR, T BRI A P P I SR R I TS P AR A I SR R a 2RI,
TR F 55 3 A 1E i BE 05,

FHECZ T, SCUIE I EHA DX S 7E 9:00-17:00 B 18] B4t G AF FH OIS B35 = T iR 2 /NS, Thibd S
NAE 17:00-21:00 B} BEREAR B BARAKF (B 6), EXFERATREE T T CRHBEEFRIF M. AP
SCHRI s R E T T TS (e 1), YR X FIS TR AR KRR L 23 E R B iR
VA A P s i YO0 3ok B2 1) 159 01 e 408 A S AR B 3 6 R, iR 527K A 3R 2 B R R i 2 5 L4
B, MRS T A BRI R MRS, X 7E— S fRE R T 02l B R mfE07
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RIS S ARV 0 e XAkt o Ll (B 4), R KAEAS RGP E ey ERNER, R RERENrT
AR, WERRM, FEEEHIRTCHLAD IR & R EZAEA, REEDTER T 2B R 50%,
HIRE T4 40%H0H8 MR EZ MR EFIARY,  [FNEAH 7 HIER B2) 20%B091 % 47 1230, 2
MR EEA1E R RS S TR ERX 2AHMKCF, EHEERNEH, XS5 TREDERXIE. G
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SR F LB I R R G A AR AR AR SR AR AR, W SEE AR KE RS
FEAR SRR G RN, IX 2x 98/ RO A AF R TR s =48 BT BB S R S I B 78
MG, B8 SREERAE RSS2 KRR AR AR, ARSI NE AN 2.

3.1.2 B4 A4 MR B3 A #F AARA TTRRAZ B TE T U0 UG X R STV 1 B9 X A Bl =, DO 7
FIFES NPR MR EIME—8E (B 8), #iH T DO WA ERE A ER MM, DL A
WX AN, BERIEELS R SR 8 A 30 A NPR /KPNIE, RWMRZRBHEIOCEIERTEERT
KUEFEE R, 8 H 31 HixX /K& DO WA FEREENES 8 H 30 HiGm. 4R, ETRERX, DO HIAE
(1732 4L#1 5 NPR (7B A AR & o 13X Ut B B 66 7E T X DO AT B I 50 ] B8 52 7K 3 ) R 32 2 MK
T RIEFRUESR SR, TDG AN EETENL I 0] 3 35 R IR B N IRARE GIMER 2% +4.2%), %
TP, Hi DO MAERW/N (B 9), UiESOEEIERR DO #mik TDG #K. LitTt. X
W, BEFEAE R A AE R KA TDG ML FE 3 I 3550/ (0.18%-5.67%) (Bl 10D,

AT R FMK 52K TDG A JFEZOWMH 7o, WUR A4 TDG YR 5 ik 2 S 1 1A 26
FKF, Hr B R R AR Y AN TDG AR i I A IR R BoR, 4R & AE 1000-
3000m%/s i, R AR TDG WURIEE T] 3 115%-140%[251, 41 %6F ZEME /K Ha 3l (4 J5E 20 00 00 122 LY ) it o
TDG 2RI Z AR B R, it gtiR E7E 1500 -3000m3/s I, WU AR TDG HANE AT IA 129%-
138%I261, [Alth, RUEHEEZOEA VR8N KIAE TDG MIAEA — e, HoTihie AR = Wiz N F
JK TSI ST TDG M A [ 5400
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E /KA AR Gk 55 281 3 K ] A0 7K P g IR A Y] B 290 s Yo 5 ey A8 V3] B TV S Il 1]
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M—2, HIEREAEIEMRZ DO WEESRE, JLHAERFME FEAEMNE, DO M BERAPT, Mt
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FANEER B, s KOS AURIRBh I 56 T 7K i S N 2 S BUK A Fe 5 B R
&, HAFREL R 7G50 AT G Y S50 S A RN AR B S 20 RUR AR Ak BRI,
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FAUKT, KB I S E LI T TDG WA E 5B % E MO R . fE TR, TDG WHESE%E
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Bréd RAMIERA 10 TDG WA (52 i T 3R 25 W Re e, RUK 3 I H =2 E IR H & .
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FIEA M, RPTERIMKAESR S ER WM EER T, EEeEERZE R HXE, EIOLEE
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AT T 0T R U] BOK I K AN e A = A SL VR FE TR AR B A T A M E RME TR T, 15 AR
SHBEMESEEENXR. SR RELER:

(1) FEIIeABERST TDG WAE STk /N T ik T@ Skt TDG MF1 & rfm . 2k
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