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Spatial and temporal distribution of dissolved organic carbon in Tuojia River watershed

WU Hong-bao"2, QIN Xiao—bo>", LU Cheng-wen', LI Yu—e?, LIAO Yu-lin?, WAN Yun-fan?, GAO Qing-zhu? LI Yong*

(1.College of Territorial Resources and Tourism, Anhui Normal University, Wuhu 241000, China; 2.Institute of Environment and Sustainable
Development in Agriculture, Chinese Academy of Agricultural Sciences/Key Laboratory of Agricultural Environment, Ministry of Agriculture,
Beijing 100081, China; 3.Soil and Fertilizer Initializer of Hunan Province, Changsha 410125, China; 4.Key Laboratory of Agro—ecological Pro—
cesses in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Hunan 410125, China )

Abstract: To discover the characteristics of dissolved organic carbon(DOC) in water in small scale agricultural watershed and its relation—
ship with the environment variables, a one—year’s continuous survey(from December 2014 to November 2015 ) was conducted to observe the
variation of DOC concentration and environmental factors in 4 different reaches of Tuojia River(S1, S2, S3 and S4) by the Gas Chromatog—
raphy and high temperature catalytic oxidation method (HTCO ). Results showed that the concentration of DOC ranged from 0.46 to 9.54
mg- L™, with an average value of 3.09 mg- L™ in the four reaches water of Tuojia River. Moreover, the spatial distribution of DOC concentra—
tion increased gradually from 1.36 to 4.25 mg - L! with the river levels(from S1 to S4), and the DOC concentration presented the significant
differences among 4 reaches(P<0.01), which demonstrates that the exogenous contamination may lead to the variation of DOC concentration
in different reaches. Additionally, the DOC has a positive correlation with the dissolved carbon dioxide (CO,) concentration, salinity, tem—
perature, TDS and EC(P<0.01), while DOC concentration showed a negative correlation with the dissolved oxygen (P>0.05). The results of

our study indicated that the intensity of different physical and chemical properties of water and exogenous contamination are the main reason
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for spatial and temporal variation of DOC concentration in Tuojia River. This research may provide important reference for further under—

standing and research on the source and control of DOC load in small agricultural watershed in subtropical China.

Keywords: dissolved organic carbon; spatial and temporal distribution; influence factors; Tuojia River
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Figure 1 Tuojia River and sampling stations
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Table 1 Variation characteristics of environment factors in Tuojia River

e R/ C i DO/ HL R EC/ pH f& I T E A e =Y el /3
Parameter Temperature mg- L' wS+em™ pH value Salinity TDS/mg- L™ CO,/pL-L!
JE Arrange 4.57~30.43 2.39~12.24 23.97~290.33 5.10~8.92 0.01~0.14 17.06~194 249.51~12 511.11
1 Mean 18.41+0.30 7.87+0.09 125.10+2.11 7.00+0.04 0.06+0.001 82.92+1.41 3 841.76£116.53
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Figure 2 Spatial and temporal variation characteristics of environment factors mean in Tuojia River
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+ 4+ =, : Vi RE T A
= sS4 BB Area S {8 Mean References
® 3 = Concentration
s i B YA Tuojia River 0.46~9.54 3.09+0.07 AR
=
2r ABa ZRIT. Dongjiang — 2.97 [18]
1k =B KIT Yangize River Estuary  1.09~1.92  1.590.21 [19]
| A
O: e {1 1 Huanghe River Estuary 1.97 ~ 4.83 — [20]
PHYT. Xijiang 0.53~1.18 0.86 [21]
JINE SR 5 N )T B ] 22 5 4 2 (P<0.05) , KRB SRk PS4%7T 10 Yalvjiang Estuary  2.10~2.88 2.45 [30]
N ) 257 ) 22 5 1 2 (P<0.05) Mississippi River 0.60~5.35 — [31]
Lower case letters represent significant differences for different Niger River 2.10~6.60 3.5 [32]
reaches(P<0.05) and up case letters represent significant IR World mean 1.0~20.0 5.75 [2]

differences for different seasons( P<0.05)
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Figure 4 Spatial and temporal variation characteristics of DOC
mean in Tuojia River
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Table 3 Relationship between DOC concentration and

influence factors

MK Z %L Correlation coefficient
M Parameter  £F HE KE KT 4

Spring  Summer Autumn Winter  Annual

EhE Salinity 0.880%* 0.635** (.796%* 0.808** (.668**
IRJE Temperature  0.433*%  0.471%% 0.400%* -0.262 0.243%*
VAR AUEAR TDS 0.803%%  0.639%%  0.741%% 0.814%%  (0.654%%

HL 5% EC 0.878%*  0.606% 0.740%* 0.817%* 0.642%*

THEAERE CO,  0.507FF  0.069 0258  0.264  0.378%*
WA DO —0.489%% —0.625%% —0.503%* —0.500%* —0.309%*

pH 0250  0.008 -0.134 0.161  -0.139

T FOR BEAR P<0.05, ** FoR AR P<0.01,
Note: * represent significant correlation P<0.05, ** represent highly

significant correlation P<0.01.
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