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Study on the Content and Carbon Isotopic Composition of Water Dissolved

Inorganic Carbon from Rivers Around Xi’an City

GUO Wei'? LI Xiang-zhong' ,LIU Wei-guo'”

(1. State Key Laboratory of Loess and Quaternary, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710075,
China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Human Settlement and Civil Engineering,
Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In this study, the content and isotopic compositions of water dissolved inorganic carbon (DIC) from four typical rivers
(Chanhe, Bahe, Laohe and Heihe) around Xi’an City were studied to trace the possible sources of DIC. The results of this study
showed that the content of DIC in the four rivers varied from 0.34 to 5.66 mmol-L~" with an average value of 1.23 mmol-L~". In
general , the content of DIC increased from the headstream to the river mouth. The 8"C,, of four rivers ranged from - 13.3%0 to
~7.2%o, with an average value of —10. 1%c. The 8"C,,. values of river water were all negative (average value of —12.6%0) at the
headstream of four rivers, but the 8"C,. values of downstream water were more positive (with an average value of —9.4%0c). In
addition, 8"C,, of river water showed relatively negative values ( the average value of 8"°C. was —10.5%0) near the estuary of the
rivers. The variation of the DIC content and its carbon isotope suggested that the DIC sources of the rivers varied from the headstream
to the river mouth. The negative 3"°C,,. value indicated that the DIC may originate from the soil CO,at the headstream of the rivers. On
the other hand, the 8"C,,. values of river water at the middle and lower reaches of rivers were more positive, and it showed that soil
CO, produced by respiration of the C, plants (like corn) and soil carbonates with positive 8"°C values may be imported into river water.
Meanwhile, the input of pollutants with low 3"°C,,. values may result in a decrease of 8"C . values in the rivers. The study indicated
that the DIC content and carbon isotope may be used to trace the sources of DIC in rivers around Xi’an City. Our study may provide
some basic information for tracing the sources of DIC of rivers in the small watershed area in the Loess Plateau of China.

Key words: rivers; dissolved inorganic carbon; DIC concentrations; 8"Cp,.; Xi’an City
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Bahe River, Laohe River and Heihe River around Xi’an City
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Table 1 Chemical parameters, DIC concentrations and 8'3C . values for the water samples from Chanhe
River, Bahe River,Laohe River and Heihe River
SO FAE A KEESHT  v/C pH EC/mS+-em™"  TDS/mg-L~' DIC/mmol-L~"  8Cp./ %o
W= Cl 6.3 8.30 0.10 0.05 0.34 -12.81
W 2 7.9 8.48 0.13 0.06 0.58 -12.86
W— C3 8.1 8.66 0.13 0.07 0.68 -7.69
s} il VNS C4 8.2 8.55 0.17 0.08 0.68 -7.94
SHRERBEAR T cs 9.3 7.95 0.43 0.20 2.10 -10.33
OIEEH T C6 8.4 8.12 0.41 0.20 2.25 -10.21
T BT c7 9.0 7.76 0.46 0.21 0.88 -10.21
Wi Bl 14.5 7.67 0.16 0.08 0.58 -10.16
J77E ] B2 11.2 7.90 0.16 0.07 0.32 -13.14
JLE B % B3 13.0 7.78 0.19 0.10 1.08 -8.49
b B4 13.5 8.21 0.27 0.13 1.45 -9.7
) T B5 12.2 8.27 0.27 0.13 0.29 -9.88
T B6 12.8 8.02 0.32 0.16 1.70 -9.66
b B7 12.9 8. 11 0.25 0.12 1.49 -9.19
WM~ B8 14.2 8. 14 0.31 0.15 1.59 -10.21
I E T Ab B9 13.4 7.93 0.46 0.23 2.07 -10.92
BT Sk L1 7.9 8.22 0.24 0.13 1.24 -8.83
i i 2 8.6 8.20 0.21 0.09 0.99 -11.5
Y i L3 8.5 8.14 0.19 0.10 1.04 -13.33
B BRI T L4 8.9 8.18 0.24 0.12 1.13 -8.46
JCBERT LS 10.6 7.70 0.32 0.16 1.05 -9.76
5 5 16 11.5 7.85 0.92 0.46 5.66 -10.41
HEZS L7 11.7 8.03 0.64 0.31 3.00 -10.99
PRI Sk HI 4.6 7.76 0.06 0.03 0.51 -12.94
SRk Ak H2 4.8 7.8 0.05 0.02 0.59 -12.4
YHUT Ui H3 6.3 7.75 0.05 0.03 0.53 -9.65
V& F 11 BT H4 6.1 8.15 0.08 0.04 0.64 -8.03
i =4k H5 6.4 8.17 0.08 0.04 0.62 -8.01
R H6 6.3 8.13 0.11 0.05 0.87 -11.25
IR H7 7.2 7.81 0.14 0.07 1.02 -7.19
YRUES H8 11.2 7.4 0.18 0.09 1.18 -11.06
EFEL RS TIPS HY 11.1 7.12 0.18 0.09 1.20 -9.06
JHEES PN HI0 11 6.53 0.22 0.11 1.38 -8.73
ok =335k C7-1 7.9 8.57 1.10 0.55 5.63 -15.47
HET S 5K F7-1 13.9 7.21 1.23 0.64 7.09 -13.42
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Table 2 Distribution and types of sampling sites along the four rivers
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Fig. 2 Variation of DIC concentration along the four rivers
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