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Spatio-temporal variations of dissolved inorganic carbon and its isotopes in river-reservoir
continuum A case study on Yunnan Section of the Lancang River”
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Abstract; Dissolved inorganic carbon ( DIC) in river and reservoir aquatic ecosystems is an important component of global carbon
cycle and the interaction among atmospheric, terrestrial and marine carbon. The hydrochemical characteristics, dissolved inorganic
carbon concentration, and spatial and temporal distribution characteristics of 8'3Cpy. in the surface water of the natural reach and
cascade reservoirs in Yunnan Section of the Lancang River were analyzed. The results show that the composition of DIC and 8" Cy.
in the river-reservoir continuum was generally characterized by lower DIC concentration in wet season and higher in dry season,
with the mean values of 2.59+0.44 and 3.30+0.37 mmol/L, respectively and negative value of 8'*Cyy. in wet season and positive
in dry season, with the mean values of —8.52%0+0.38%0 and —6.95%0+0.53%o, respectively. The changing characteristics in the
Lancang River were similar with the natural rivers. The sources of DIC in water body mainly include CO, generated by decomposi-
tion of organic matter in soil and water body, weathering of carbonate and CO, exchange at water-atmosphere interface. The tempo-
ral and spatial heterogeneity of DIC concentration and the composition of 8 Cyy;. in river-reservoir continuum is closely related to
the lithology of river basin, soil biogeochemical process and microbial activity. At present, the Lancang River cascade reservoirs are
short in construction age, complex in operation and changeable in hydrological conditions. The ‘ hydrological effect of reservoir’ of

cascade reservoirs on the accumulation of carbon, the important biogenic elements, is not obvious.
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Tab.1 Main characteristics of cascade hydropower stations in Yunnan Section of Lancang River

FEBEARIE iR UIES I 187 p KL ik
K PR AR JT km? 0.13 0.33 1.61 0.12 0.65 2.37 0.44
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K 7K T T AR km? — 16.72 189.10 23.60 26.25 320.00 32.81
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1EH & KA /m 1408 1319 1236 994 895 807 602
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Fig.1 Study area and sampling sites in the Yunnan Section of Lancang River
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Tab.2 The major hydrochemical parameters in studied river reaches and reservoirs

T/ EC/ DO/ ORP/  [HE T Mdd/ BI& 7 M/
o
T IR oC pH (wS/cm) (mg/L) mV (mg/L) (mg/L)

K HARNEEBE 25.220.6 8.3x0.3  381.0+30.5  8.3x0.3 171.0+8.7  105.0£2.3 197.0+15.5

(2018 4E8 H) e 26.3+0.3 8.4+0.1 352.0+10.0  7.8+0.1 179.0+6.2  113.0+0.5 213.0+2.9
RN 26.0+0.2 8.1+0.1 363.0+5.7 7.7+0.1 188.0+3.6  115.0£0.8 209.0+3.8

VNG 29.1+0.7 8.5+0.3 301.0+21.3 9.0+0.7 157.0£7.1  114.0£5.1 214.0+15.4
1278 28.2+0.4 8.5+0.1 288.0+11.5 7.3+0.1 178.0+10.5 116.0+0.7 219.0+3.2

KL 27.6+0.2 8.2+0.1 293.0+8.3 6.9+0.1 152.0+6.6  109.0+10.3 196.0+16.7
WEFLIE 29.3+0.6 8.4+0.3 242.0+14.4 8.1+1.4 166.0+12.4  94.8+5.5 174.0+10.6

Bt 28.9+0.1 8.5+0.1  257.0%3.3 6.7+0.7  198.0x4.6  112.0+3.1 203.0+5.1

7K 4 Fk v B 9.1+1.8 8.5+0.3  458.0+22.7  8.8+0.4  188.0+13.9 104.0+3.6 189.0+12.3
(20194E1 1)  HRE 10.3£0.7 8.9+0.5  485.0+9.2 9.2+0.3  169.0+15.1 110.0+1.7 197.0+4.5
IR 14.4£0.5 8.4+0.1  494.0+2.9 8.420.1 170.0£5.5 113.0£1.9 197.0£5.9

IS 17.4x1.1 8.6x0.1  343.0£10.6  7.7£0.4  197.0+14.8 114.0£9.9 198.0+10.1

1By 17.2+2.1 8.4x0.2  394.0+13.1  7.2+0.4  178.0+19.1 111.0£2.1 210.0%5.5

Kl 19.8+0.2 8.6+0.1  398.0+3.0 7.5+0.2  216.0£14.2 106.0+6.9 209.0+22.9

TEFLE 21.7£1.5 8.4x0.3  362.0£13.7 7.520.5  183.0£12.7 92.0x4.6 178.0+9.1

Bt 23.1x1.3 8.420.2  341.0%8.3 7.4+0.3  203.0+10.8 107.0+3.0 201.0+10.5

2.2 B TIAERIT R DIC ik E R 6" Coc AR MR EITWAHE
TEMR AN EIBR L, DIC ¥ BEAE F= A RIS K S A AR A ST, A L T R AR BB T Ui i SRk P e
PN ST o PRI P T i B 4 (1] 3a) , 27K ST ) i i (L HE BT /N 125 2 DX B, At /K 3 ) e s £ 1 BRLAE
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Fig.2 Piper plot of hydrochemical ions in Yunnan Section of Lancang River
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