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Fig. 1 Map of sampling points of Dalongdong reservoir
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Table 1 Mean values of physical and chemical parameters of each water layer during monitoring

ALy T/ pH DIC/ 8" Coue/ Ca™/ DO/ Chl-a/ pCO,/ SIC
C mmol-L"' %o mg-L" mg-L" pg L patm

SU-Mix  16.64 825 3.64 —9.55 68.80 9.27 3436 1072.16 0.85

A SM-Mix 1677  8.16 375 -10.35 74.00 8.23 25.66 1339.14 0.80
SD-Mix  17.09  8.04 3.83 -1129 7343 7.12 20.02 1763.48 0.69

SU-E 2347 791 2.70 -6.95 48.00 6.70 20.43 5255.04 0.28

SM-E 2270 784 2.93 -7.61 52.67 6.29 27.53 434772 0.32

SM-H 1760 738 3.97 ~11.64  70.67 1.43 15.07 8917.20 0.06

4H SD-E 2223 793 3.07 -8.01 54.67 7.49 29.97 3614.85 0.42
SD-H 1723 746 3.83 -1149 7133 1.63 13.37 7139.43 0.13

SU-E 2900  8.60 1.40 -3.96 23.00 9.98 22.52 215.41 0.54

SU-T 2670 7.99 2.80 -8.15 50.00 8.02 12.50 438421 0.39

SU-H 2415 738 430 ~1130  89.00 6.58 2.95 1055032 0.27

SM-E 2875 8.1 2.30 —6.18 43.00 9.68 2275 1758.55 0.49

SM-T 2620 759 3.60 -9.83 63.00 736 17.75 6356.10 0.30

SM-H 2323 721 4.50 ~11.53 82.00 3.10 467 16852.67  0.08

7H SD-E 2875  8.16 2.80 ~7.68 50.00 11.17 21.80 1409.36 0.69
SD-T 2605  7.63 3.85 ~11.12 68.00 7.40 23.60 7838.70 0.39

SD-H 2173 716 430 ~12.33 81.00 1.69 7.65 16850.80  —0.01

SU-E 2282 7.63 3.51 -10.74  65.17 6.19 6.88 5528.57 0.30

SM-E 2288 770 3.82 -1139  70.00 6.78 9.60 5976.82 0.43

10A SD-E 2297 766 3.83 -1096  73.67 6.12 8.12 7099.00 0.42
SD-H 2133 715 487 ~12.85 90.33 1.09 143 19570.08  0.06

SU-Mix 1718  8.20 3.55 -10.21 77.20 9.05 23.50 1178.11 0.82

1y SMeMix 1738 802 3.59 ~10.73 75.00 7.47 12.90 1791.03 0.67
SD-Mix  17.63  7.92 3.76 ~11.41 79.43 6.52 8.60 244143 0.62

H: SUCENE), SM(H7), SDOTFHE), E(FAKZ), TURRZE), HUEKZE), Mix(RE&).

FIAR 56 SCHRE Y, s SCIRERSEE R T 1.5 C-m ' i
BRZ, KB AKE R FB#R5EW 2.5~5 m AREK)Z,
MRERJZ DL 0~2.5 m B FE /N, S RIKZ, RER
JELUT 5~12.5 m iR JERS EEW RN, HIRKZE . 4 H
A JZWITE GG R, KRB RIR 28K, K AR
JEE S miR2ZEBK, b TR IR B AR R A R
0.98, 1.22, 1.36 C-m ', ifif 5~10 m ¥ | FiiFfa
SEFARHIE R, W EERE SR 0.44., 0.52 °C-m ' (L VF
A F K ERANGE ANBE s AH R RFAE 2, A USCHE 21 A 1
REERERL ), FTLA 0~5 m NRIKZ, 5 m ZBJEHAIRK
JZo 10 A (BkZ) 4 R IFIRIHIR, FROKZZBHTHRA
JEERE B K, ] B KT 12.5 m b, IR BR EE 2 )
0.06, 0.14, 0.13 C-m ', 1M 12.5~17.5 m HJEKZ, i&
RN 038 C-m' 12 J (& Z) KEKiR
TR A B —, B RS, A TR A, = AR
JZ F K2 1R B 4 8 0.04, 0.05, 0.02 C-m ',
AR 2 ] 50 T K %) 2245 A2 AR &, KR AEAF PR
JUBEE bR 2 IR G B —0 I —IR A B r A

SERYARALERAE, JB TR PR A UK R
3.2 RBENBNERMEIFME

RIRA E IX 22K 1A pH i [l 7E 7.07~8.68 Z [il,
IR IR R CHLER LHCO;S b 3, o B i JC MLk Y
90% LA I, BRI K LAHCO; ¥k AR e K rp 45 A JoMILAs v
Ji ( DIC) #4720 #5113 A 4 o KM i K
Vs i oML A S LT 7 28 3R B 1B 2 A B 2 A 5

HH Il 3 RER 1 AT, KOeiRKE B o Rk
JZ KA DIC ¥ B F (A 1R A 11 (3.62 mmol-L ™) K

ForEW(2.35 mmol- L), fii b, o, FiiERZE KK
8" Core - 3 18 IR & 1 (-10.39%0 ) 1R %% T 4 2
(—5.89%0 ) o TE 41 )2 B 19 K 7] By Bt DIC ¥ £ 5
8 Cpic (HALFR B 22 521k 724y E W01 (4 H) I
Hr R DIC W BESFH{E R 1.90 mmol-L ™', §°Cpyc F
PIE H-3.30%0; 43)2 W W1 (7 H ) DIC ¥k B V- ¥{H
7 1.73 mmol-L™, §"Cpyc F-I{E F1—4.60%0; 532 TH 1R
#1(10 H ) DIC #¢ & 7 ¥ {5 77 3.42 mmol-L™, §°Cpc
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Fig. 3 Distribution of DIC concentrations and 8" Cp,. values in the surface water of each sampling point in Dalongdong reservoir
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Fig. 4 Diagram of the seasonal variation of DIC concentrations and 8" Cy,c values in Dalongdong reservoir
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Table 2 Gradient differences of DIC concentrations and 8"Cp,c values at each water depth during study period (G (DIC), G (8"Cpc)
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SD (0.38,1.53) (0.48, 0.72) (0.09, 0.23)
SU (1.11,2.54)
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Fig. 6 Gradient differences of DIC concentrations and 613CD,C values in each depth during thermal stratification
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Influence process of thermal structure variations of a karst water reservoir on
dissolved inorganic carbon and its stable carbon isotope

LI Dashuai?, WU Shaojing’, LI Jianhong’, ZHANG Tao’
(1. School of Geographical Sciences, Southwest University, Chongqing 400715, China;
2. Institute of Karst Geology, CAGS/ Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin, Guangxi 541004, China;
3. Management Institute of Dalongdong Water Conservancy Project, Shanglin County, Nanning, Guangxi 530500, China )

Abstract Dalongdong Reservoir, a typical groundwater recharge reservoir in karst area of southwest China, is
located at 23°30'01"—23°40'08"N and 108°30'02"—108°36'04"E in Shanglin county, Nanning City, Guangxi. This large
reservoir was built mainly for irrigation and power generation by blocking caves, sinkholes and some fissures in a karst
valley in 1958. It covers a rainwater collecting area of 310 km’, totaling storage capacity of 151 million m’.
Approximately 95% of the recharge water comes from two karst subterranean streams. The principal strata in the
reservoir catchment are carbonate rocks of Carboniferous (C1) and Devonian (D,d) era. Influenced by the subtropical
monsoon climate, the average temperature in the reservoir area is 21°C and the average rainfall is 1,837.3 mm. The
rainy season in this area is from April to September. Samples were collected respectively by the plankton method at the
upper, middle and downstream monitoring sites in January, April, July, October and December, 2018. Based on DIC
concentration, 8"Cp, value, water temperature, DO, SIC, partial pressure of carbon dioxide, carbon dioxide diffusion
flux and other indicators, the thermal structure change on DIC concentrations and isotope composition 8"Cpyc in each
water layer of reservoir and its influencing factors are systematically studied. The gradient differences of DIC
concentrations and isotopic composition 8" Cp,c in different water layers and their causes are also discussed.

In order to provide scientific and technological support for accurate assessment of carbon budget of land and
water, the carbon cycle process of karst reservoirs was deeply revealed. The results show that Dalongdong reservoir
presents periodic thermal structure changes in the mixing stage—stratification stage—in a hydrological year. The thermal
stratification begins to appear in April, gradually presents complete thermal stratification in July, and gradually
disappears after October.

Besides, thermal stratification is an important driving force of DIC concentration and 8"Cpc value. After the
formation of thermal stratification, DIC concentrations in the upper, middle and lower reaches show the same
characteristics as those of the 8"Cp,. values at the same layer, and DIC concentrations increase with depth, while
8" Cpc values become negative. DIC concentrations and 8"°C,. values are respectively 3.22 mmol-L™" and —9.15%o in
surface water, 3.43 mmol-L ™' and —9.70%o in thermocline, and 4.32 mmol-L ™' and —11.89%. in bottom water. After
thermal stratification, the vertical, horizontal and seasonal variations of DIC concentrations and 8"Cp,. values
gradually disappear, and finally show their homogenization.

Finally, carbon dioxide degassing and photosynthesis dominate the water-air interface in the surface water layer.
Degradation of organic matter is the main process in thermocline, and carbonate precipitation can be mostly found in
the bottom water layer. The change of these three processes with the reservoir thermal structure may drive the variation
of DIC concentrations and isotope gradient G (DIC) and G (8"Cp,.), which shows the characteristics of bottom water

layer < surface water layer < thermocline layer.

Key words dissolved inorganic carbon, stable carbon isotope, thermal stratification, carbon dioxide degassing
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