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Abstract: Lake Qinghai is an important part of the Qinghai-Tibet Plateau. It is important to maintain the ecological security in the
northeast of Qinghai-Tibet Plateau. The discharge of groundwater along the lake shore directly affects the hydrobiogeochemical
process of Lake Qinghai. However, research on this issue is still inadequate. In the study, we measured and analyzed the activity of
23Ra and **Ra in the lake water, river water and groundwater in Quanwan Bay of Lake Qinghai in 2014. We discussed the hori-
zontal and vertical distribution of activity of Ra, and also estimated the residence time of Quanwan Bay water and the discharge flux
of groundwater in the Buha Estuary. The activity values of **Ra and ***Ra at different end elements are 0.441 dpm/100 L and
0.026 dpm/100 L, 0.22 dpm/100 L and 0.016 dpm/100 L, 0.061 dpm/100 L and 1.30 dpm/100 L, respectively. The activity of

Ra from high to low was followed by groundwater, lake water and river water. In general , the activity of **Ra and ***Ra in Quan-
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wan Bay were decreased with the increase of offshore distance from 0.047 to 0.011 dpm/100 L and 1.4 to 0.2 dpm/100 L, respec-
tively. The activity of Ra was presented wedge in the vertical of lake water. Ra activity in different directions of conservative distri-
bution mainly affected by the suspended particle resolution. The average residence time of Quanwan Bay water was calculated by u-
sing the water retention time model, and the source and sink term of Ra in Quanwan Bay was further analyzed. The discharge flux of
groundwater was 0.054-0.109 m*>/(m?+d) in the Buha Estuary which was calculated by the radium isotope mass balance model.

Keywords: Lake Qinghai;Quanwan Bay; Buha Estuary; distribution of **Ra and ***Ra; discharge flux of groundwater
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Tab.1 Ra activities and different parameters in lake, river and groundwater
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Tab.2 Ra activities of lake water in different depths

Feqh WREE/m REE/C g/ (g/L) DO/ (mg/L) pH 24Ra/ (dpm/100 L) **Ra/ (dpm/100 L)

BH4 1~12  14.9~158 11.0~11.5  0.24~0.28  9.192~9.287 0.18~0.32 0.01

BH7 1~12  158~16.1 11.0~11.8  0.23~0.28  9.298~9.368 0.15~0.31 0.006~0.014
10.3~11.9  0.23~0.29  9.404~9.434 0.12~0.29 0.001~0.018

BH9 1~18 15.0~15.4
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Fig.2 Comparison of **Ra and **Ra activities in different end-element waters
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Fig.3 The spatial distribution of **Ra and ***Ra activities of lake water with offshore distance in Quanwan Bay
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Fig.4 The spatial distribution of salinity and pH of lake water with offshore distance in Quanwan Bay
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Fig.6 **Ra activity and salinity changes with depth
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Tab.4 Calculation parameters for **Ra sources and sinks
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