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Introduction and method

Rivers are the most important conduit to transport DIC, organic carbon (OC) to the ocean, playing a critical role in
the global carbon cycle [1]. However, As economy develops, more dams are required to be built for energy supply,
which unfortunately affects the physical, chemical and biological processes of the carbon in the water and further the
balance of aquatic ecosystem [2]. However, the carbon migration and transformation from river system to reservoir
system is still unclear. In this study, we explored these processes using 8'*Cpic techniques, which have already been
proved to be a powerful tool in understanding the sources and fates of carbon in rivers and reservoirs [3,4].

Discussion of results

SR e !

. i Photosynthesis
1 phytoplankton

(Primary production @ | R*=0.50 (b)
®
=
o

®

3.
O i C
te  C0) . .
UigAssIng 2 Dissolution of Carbonate

®
0.

g
-

Warm season ,CaC

g — -
. phytoplallkton

gaq) |

Al8Cpyc|(%e VPDB)
b

3m
§ 15m|

30m|
A

45m .
0 com| Calcite
Jan precipatation N )
Apr Degradation

i;‘j, 3 of OM

A[DIC])(mmol/Ty

-X + 1

Cold season CaC

Figure 1: (a)The DIC production, consumption processes and fluxes in warm and cold season; (b)The Relationship
between A[DIC] and A[3"*Cpic] for the samples in the reservoir area.

The DIC concentration and 8'*Cpic varied largely (1.99 to 3.45 mmol/L and -10.7%o to -6.0%o, respectively) and
were controlled by complex processes including outgassing of CO, primary production, and degradation of organic
matter (Figure.1). Moreover, the actual degree of fractionation of &"Cpic exhibited distinct patterns:
July>April>October>January which suggests season effects is a vital factor leading to DIC change because of the
differential intensity of photosynthesis. Eventually, the integration of above effects led to increase of DIC in the
discharge water, which makes the discharge of the reservoir become a potential source of greenhouse gas emissions.
Our results highlight that the carbon biogeochemical cycle in impounded rivers can be influenced by multiple processes
through temporal and spatial DIC and 8'*Cpic evidences, which holds a broad practical prospect to improve the

accuracy of carbon budget calculations and the management of water quality for river-reservoir systems.
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