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Stable isotope composition of particulate organic matters and dissolved nitrate in

the Jinshui River, Upper Han River Basin
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Abstract; Nitrogen and carbon are important elements regulating the structure and function of river ecosystems; therefore,
determining their sources has important implications for integrated river basin management. Since physical processes and
human activities can lead to different isotopic signatures in organic matter, the characteristics of the stable isotopes of carbon
and nitrogen could be used to determine carbon and nitrogen sources in riverine systems. The upper Han River is the water
source area for the Middle Route of the South-to-North Water Diversion Project ( MR-SNWTP ) ; hence, identifying
pollutant origins in the riverine system is critically important for the interbasin water transfer project. In this study, we

investigated the 8”C and 8" N values of particulate organic matter (POM) and 8N values of nitrogen including nitrate-
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nitrogen (N-NO,_) and ammonium nitrogen (N-NH} ) to trace the sources of organic matter in the river ecosystem. The
study site was the Jinshui River with a length of 87 km and drainage area of 730 km’ in the upper Han River during 2012—
2013. Furthermore, we measured chlorophyll content, turbidity, and the concentrations of N-NH; and N-NO; in the river
system using YSI 6920. The results demonstrated spatial variability in POM, with higher content in the moderately disturbed
zone and intensely disturbed zone than in the slightly disturbed zone. The concentration of ammonium showed seasonality
with minimal concentrations (0.07 mg/L) in the spring and maximum concentrations (0.45 mg/L.) in winter, whereas the
maximum concentration of nitrate was 0.44 mg/L in winter and the minimal value was 0.08 mg/L in summer. The carbon
isotope value of POM also showed an obvious seasonality, in decreasing order of spring, summer, winter, and fall. The
turbidity reached its maximum in summer from the heavily rainfall in the same season due to the monsoon climate. The Chl/
turbidity ratio could be used to identify the contribution of algae to the total particulate organic materials in the river. Algae,
which have a higher carbon isotope value ( —21.18%0 — —27.14%0¢) than terrestrial organic matter ( —27.34%0 —
—28.83%0) , were the main source of POM. POM with an N isotope range of —8.03%0 — 14.5%0 primarily originated from
soil organic matter and plankton. The dissolved nitrate with isotope ranges of —5.86%0 —17.20%¢ for ammonium and
—1.48%0—15.86%o for nitrogen in the riverine system primarily originated from precipitation, plankton, and fertilizer. Also,
larger values for 8 N-NH] and 8'°N-NO; were observed in the growing season (i.e., spring/summer) , which was possibly
due to the seasonally higher chlorophyll concentration (i.e., high algae density in the river). Additionally, the low nitrate
stable isotope value and low concentration of ammonium and nitrate in summer were possibly due to nitrification and alga
uptake in the riverine system. Moreover, microbial denitrification could increase the nitrate stable isotope value and decrease
nitrate concentrations; our results showed that the maximum 3N value appeared in winter due to the low temperatures. The
research implies that N-loading from the catchment reflects the upland land use pattern along the riverine system, and the

isotopic technique could be an effective approach for quantifying pollutant sources in river systems.

Key Words: Jinshui River, POM, stable isotope of carbon and nitrate, human activities
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Table 1 The ratio of Chlorophyll and turbidity in disturbance
-4t 2 Chlorophyll/ U Turbidity (K)

KL Site
#HZ Spring 5 Z& Summer B2 Fall & 7% Winter A4 Average
T1 23.53 0.81 10.94 0.23 20.11
T2 64.68 0.84 90.08 0.21
T3 46.33 0.91 2.42 0.36
T4 35.44 0.91 9.25 0.46 16.09
T5 41.67 0.01 10.94 0.17
T6 27.00 0.77 2.06 1.69
T7 75.21 0.83 51.00 0.11
T8 35.43 0.81 4.01 0.11 8.58
T9 2.50 0.73 3.96 0.07
T10 52.95 0.02 1.86 0.50
FYIMH Average 40.47 0.66 18.65 0.39
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TARE, K NH & B Ak S E ST EESAZE AE KR NO; & AR b ol . & > Hk
F>HRSK T WK R R 5 R Y EURRE [ 298 B4 51 - 5.86 %o — 17.20 %o, F-¥I{E R 5.02
%o} ~1.48 %o — 15.86 %o, F-YIH 5.75 %o, K F R FRE [ 2RI T2 M AMEME s IT , E2 R KAV (FF
K TR A A ) R Bt A i A K R R B AR S R 2

(3) VISR ZVR I K RURE | A8 7 P v T 2 P Tl e e 28 3 R R 2 (i Jlise i), AR AR 34
e R B AR A T 20 AR T RS AR S A A A= 3 BRI A M . ZERR AR AR A 00T Tl K -4
BRI ARG, DT B8 AR 7 P i KA AL ) F2 B2 5k, K PSR SR (NOS ) MR BES# i, S i L PE
FHIaR 38 B AR E IRl 2R (H 52 PR AIRAE ; 1A SR o R R B DL R K A b e ke B e s, /K AR
A= W%t K H S R R S e R (R R FETRD S A B 0, s Bl IR e v FEE AL, 1 R Rl R R L, AR F
FEF W RS R 28 5 I AT RGBT rh R 0 2 1 MR 2 ) PR AR, DI 8 25 Qe PR B i 5
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