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Fig.1 Layout map of sampling points in the Lujiang river basin (The base map is taken from the

1 : 250,000 hydrogeology survey map in 2011.)
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Table 1 Indicators of different types of water bodies
sem an ity
K' Na° €' Mg” HCO; CI NO; sO» si0F  pH TDS  EC
&/IMHE 0.4 0.3 573 117 248.0 0.8 6.6 3.1 81 75 2310 4075
RAE 29 106 987 253 3740 93 212 707 706 8.0 7200  651.0
5 AT K ¥ifE 1.5 24 793 171 300.1 3.1 127 191 219 77 3646 5513
brifE 22 0.9 34 16.7 4.6 45.7 2.7 5.1 239  20.1 02 1543 96.8
5 RA 0.6 1.4 0.2 0.3 0.2 0.9 0.4 1.3 09 00 0.4 0.2
H/ME 0.8 1.2 22 1.1 21.0 0.8 0.3 5.4 7.1 1.8 58.7 88.7
PN ] 174 179 715 304 2750 346 205 1140 471 82 513.0 5640
HhFIK ¥ifE 83 100 413 146 1625 159 5.8 336 184 74 2770 3191
bRz 6.1 56 231 8.9 764 139 6.0 308 106 1.6 1368 1529
5 RAL 0.7 0.6 0.6 0.6 0.5 0.9 1.1 0.9 06 02 0.5 0.5
&/IMHE 0.3 0.5 71.4 7.0 323.0 0.4 0.7 3.7 95 7.1 2130 3669
RAE 2.1 114 1360 427 4850 180 287 517 183 7.8 709.0  787.0
RIK ¥ifE 1.1 24 1004 252 4109 34 101 13.0 133 75 4128 5387
brifE2E 0.6 3.2 21.6 142 41.0 53 8.4 14.6 29 02 1230 1627
5 R A 0.6 1.4 0.2 0.6 0.1 1.6 0.8 1.1 02 00 0.3 0.3

e pHATCHA, 2R (EC) Fyps-em ', HABFE R Img L', 7 ZEN%

Note: pH is dimensionless; electrical conductivity (EC) is pus-cm '; other indexes are mg-L'; variable coefficient is %.
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Fig.2 Piper three-line diagram of summer hydrochemistry in the Lujiang river basin
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Fig. 3 Changes of dissolved inorganic carbon isotopes in the
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(a. the fitting line of surface water, y=0.02 x—15.72, R” linearity=0.119; b. the
fitting line of underground river water, y=—7.8¢ " x—10.26, R® linearity=0.035;
c. the fitting line of spring water, y=—0.02 x—3.71, R’ linearity=0.547)
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Relationship between Mg’"/Ca’ and HCO; and SO?~
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Fig. 6 Dissolution analysis of carbonate rocks
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Quantitative analysis of dissolved inorganic carbon sources in
water bodies in the Lujiang river basin

LI Danyangl’z, ZHANG Liankai', LI Canfengl, WANG Xiaoyul,
WANG Xingrong', YANG Zhenfei', QIAN Longteng'
(1. Kunming Natural Resources Comprehensive Investigation Center, China Geological Survey/Technology Innovation Center for Natural Ecosystem

Carbon Sequestration Engineering, MNR, Kunming, Yunnan 650100, China; 2. China University of Geosciences (Beijing), Beijing 100083, China )

Abstract The watershed carbon cycle is an important part of the global carbon cycle, playing an important role in
seeking global carbon sinks that have been missed. Dissolved inorganic carbon (DIC) is one of the important indicators
for studying the carbon cycle of water bodies in the basin. As an important component of terrestrial ecosystems, karst
water bodies containing high DIC concentrations play an important role in the global carbon cycle. The Lujiang river
basin, a typical development area of karst graben basin, is an applicable place for us to study the carbon migration and
transformation of water bodies. In order to study the hydrochemical types and sources of DIC in the rivers of the
Lujiang river basin, sampling data of hydrochemistry and carbon isotope from 14 surface water points, 8 underground
river points, and 10 spring points during the rainy season were analyzed. It is believed that exploring the proportional
contribution of DIC sources in different water bodies may help to understand the sources and cycles of groundwater
DIC under the influence of human activities, providing scientific references for water resource management.

Firstly, this study determines the hydrochemical types of different water bodies through the Piper trilinear map
and Schukalev classification. The results show that regardless of the type of water body in the study area, the
hydrochemical type in the drainage basin is mainly HCO;-Ca, belonging to the "type of carbonate rock weathering".
Due to the long interaction time between water and rock, the rock weathering in groundwater is more obvious than in
surface water. Secondly, the analyses of ion sources in water bodies by Gibbs plot indicate the consistency in the
hydrochemical composition, changes, and origin mechanisms between groundwater and surface water. The controlled
mechanism belongs to the "leaching type of rock weathering". Thirdly, due to the widespread distribution of carbonate
rocks in the study area, an analysis has been conducted on carbonate rock dissolution in order to distinguish the relative
contribution of limestone and dolomite dissolution to the chemical ion compositions of water bodies in the watershed.
It is found that there are additional sources of Mg’ and Ca’" in the surface water of the Lujiang river basin, while other
acids participate in the chemical weathering reaction in the water bodies of the underground river points and spring
points. Furthermore, it is determined that SO;” and NO; are involved in the rock weathering in the basin, which has
caused a large disturbance to the hydrochemical characteristics of water bodies in the basin. The Lujiang river basin is
mixed with carbonate and silicate rocks. Therefore, the main sources of HCO; in water are classified into three types:
carbonate rocks weathered and dissolved by carbonic acid, carbonate rocks weathered by sulfuric acid/nitric acid, and
silicate rocks weathered by carbonic acid. Based on the quantitative analysis by ion ratio method, carbonate rocks
weathered by carbonic acid contribute average 68.8% to HCO,, carbonate rocks weathered by sulfuric acid/nitric acid
27.2%, and silicate rock weathered by carbonic acid 3.9%. During the weathering process of water bodies in the
Lujiang river basin, carbonate rocks are mainly weathered by carbonic acid. Finally, the verification by carbon isotope
method has been compared with the measured values to show that the theoretical average values of underground river
water and spring water SBCDIQTh are relatively close, while the values of surface water are positive too, indicating that
the source of DIC in surface water is not only controlled by rock weathering, but also by biogeochemical processes
within river water bodies. In comparison, the areas of surface rivers are more significantly affected by human activities

with severe urbanization and agricultural activities.

Key words hydrochemical characteristics, dissolved inorganic carbon, carbon isotope, ion ratio method
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