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Table 1 *’Rn concentration of some water samples
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H#  KIRFIRE G R B/ME FEME
7K (n=35) 5200 16.5 814. 80

3 7K (n=24) 39350  6050.0  22464.58
7K (n=34) 4045 0 584.22

8 H K (n=22) 35200 8000.0  23031.82
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Fig. 3

**Rn concentration profiles along Golmud River (a) and boxplots of **Rn concentration in

various geomorphic units (b)
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Table 2 Parameters in mass balance equation
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0, 5.667 7.91 6. 68 15.385 14. 884 10. 1052 m’ -5
c, 21936 21936 21936 20 483 20 483 21354.8 Bq-m™
L 4200 6500 2900 4200 6 500 4 860 m
A 2.08x107 2.08x107 2.08x107 2.08x107 2.08x107 2.08x107™ s
v 0. 966 0.951 0. 809 1.486 1. 444 1.1312 m-s”
h 0.574 0. 489 0. 491 0.57 0. 493 0.5234 m
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Table 3 Calculation results of mass balance equation

H 22 HH A HE fE S1 S2 S3
K B IR/ (m? s -m ™) 92.03x10°° 47.1x10°
sH R AR/ (mP s - m ) 8.82x107° 2.11x10° 4. 69%107
FRIK B I E R/ (m*s™) 3.87 1.37
SR T KA/ (mPes7) 0.37 0.14 0.14
KB IEE R/ (m? s -m™) 6.22x10° 9. 82x10°
S K MR KA S/ (m3 s e m ™) 7.74x10° 2. 11x10°
FRIK B IR/ (m?s™) 0.26 0. 64
AU T KANAE R/ (mPes7!) 0.33 0.14
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Fig. 6 Sensitivity analysis
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Variability of *’Rn in Golmud River and its implication for
surface-groundwater interaction

LI Shaoning'?, JIA Xiaopeng'
(1. Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Water resources are scarce in the arid region in Northwest China, and the ecological environment is
fragile. In the context of global climate change and human activity interference, the use of isotope methods to
conduct fine-scale surface water-groundwater interaction studies is a basic requirement for exploring local water
cycle changes and water resources management. Research of water cycle and runoff variation has always been a
difficult issue of assessment of water resources in arid basins. In May and August, 2019, samples of river water
and groundwater had taken, then *’Rn concentration of these samples were measured and river runoff were also
gauged. Then spatial and temporal characteristics of *’Rn concentrations in river water and groundwater had ana-
lyzed, together with interactions between them. The results show that (1) *’Rn concentration of river water in
mountains are high, with a mean value of 948. 72 Bq-m™, indicating that groundwater coming out of bedrock
fissure water is an important source of river water in the mountains, especially near a tectonic faults; (2) **Rn
concentration of river water in the alluvial floodplain with less groundwater recharge are low, 76. 71 Bq-m”inav-
erage; (3) *’Rn concentration rises to average 676 Bq-m™ in the transitional zone of alluvial floodplain and low-
lying plain, where groundwater recharges to the river as spring. Toward downstream low plain, **Rn concentra-
tion of river water go down again; (4) temporally, compared to May, **Rn concentration of river water is rela-
tively low in August, showing a decline of groundwater recharge; (5) *’Rn concentration of groundwater is 2-3
orders of magnitude higher than river water and demonstrate a spatial variation of high in the middle whereas low
in the east and west; (6) in S1~S2, two concurrent processes of groundwater discharging to river and river water
leaking to groundwater dominate the surface-groundwater interaction. A mass balance method was used to calcu-
late the exchange flux which indicates accumulated river leakage flux in May and August is 3. 87 m’-s™ and
0.9 m’-s™', separately, while 0. 51 m’-s™ and 0. 47 m’-s™' for groundwater discharge flux. River leakage is more
powerful than river discharge and the flow flux between surface and groundwater varies noticeably in different
sections and different time.

Key words: *’Rn; groundwater recharge ; water cycle; mass balance; Qaidam basin
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