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of temperature and CO, concentration at different depth in the down and middle part and the top and middle part of
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Fig. 2 Variation of CO, concentration and temperature at the windward slope of the Dashasan Sand Dune, east on
the Nuoetu Lake, Badain Jaran
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Fig. 3 Variation of CO, concentration and temperature at Shapotou observation site in the Tengger Desert
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Fig.4 Variation of CO, concentration and temperature at Mingin observation site in the Tengger Desert
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Table 1 Diffusion coefficient of CO, at different depths in the Alxa Desert area

AL A B T ERH s W T HRE
Observing Depth  Diffusion coefficient Observing Depth  Diffusion coefficient

location (m) (10°m?sY) location (m) (10°m?sY)
IV b B 1 1.52 IV Frp 1 1.52
Top and middle of 2 1.45 Down and middle of 2 1.45
Shapotou Dune 4 1.44 Shapotou Dune 4 1.43
REREI T A 1 1.59 Rz E B 1 1.58
Mingin Moving 2 151 Mingin Moving 2 1.50
Dune A 4 1.50 Dune B 4 1.49

VR B AR ) 157 W R B AR L SRR H A

Kb i Kb missing data

Top and middle of 2 1.50 Down and middle of 2 1.50
Dashashan Dune, 3 1.49 Dashashan Dune, 3 1.49
East to Nuoertu 5 1.48 East to Nuoertu 5 1.49

3.2 PECOMRBEFERE ERZACARERIE /)
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Fig. 6 The linear correlation between temperature and CO, concentration at various depths of sand dunes in the

Alxa Desert
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Table 2 Moisture contents of sand layers at the Alxa Desert area in May 2010 (%)

0~1m%& 0~1m-F 1~2m & 1~2m “F 3~4mE 3~4m-F 4~5m -V

KR ] N KE JK R S8 KR JKETEH BgokeE  HEKE
RFEALE Range of Mean Range of Mean Range of Mean Mean
Sampling moisture moisture moisture moisture moisture moisture moisture
Location content in content in content in content in content in content in content in

sand layer sand layer sand layer sand layer sand layer sand layer sand layer

(0~1m) (0~1m) 1~2m) 1~2m) (3~4m) (3~4m) (4 ~5m)
a 0.01~2.25 1.03 1.40~1.85 1.64 1.65~2.25 2.01 1.83
b 0.06~2.55 1.48 2.75~3.25 2.96 2.05~2.40 2.18 1.96
c 0.79~3.08 1.35 0.25~10.65 1.95 0.42~2.36 1.45 —
d 1.90~3.55 2.24 2.46~3.88 3.07 1.34~3.94 2.28 —

E: a, b, ¢, d RMRERIEREY B, EREFE R ek B WSk F RES Note: a, b, ¢, d
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respectively is top and middle of Nuoertu, down and middle of Nuoertu, top and middle of Shapotou,
down and middle of Shapotou
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CO; concentration and its diurnal variation in sand layer of mobile

sand dunes of Alxa Desert

Zhao Jingbo™ ? Shao Tianjie’ Zhou Qi* Ma Yandong? Xing Shan? Yu Keke? Dong Zhibao?
(1 Key Laboratory of Disaster Monitoring and Mechanism Simulating of Shaanxi Province, Baoji College of Arts
and Science, Baoji, Shaanxi, 721013, China)
(2 College of Tourism and Environment Science, Shaanxi Normal University, Xi ‘an, 710062 China)

Abstract  In order to explore CO, concentration in the sand layer of the mobile sand dunes of the Alxa
Desert, and its influence atmospheric CO, and its role in the global carbon cycling, the research team utilized
infrared CO, monitor to observe diurnal variation of CO, concentrations in the 19 holes drilled in mobile sand
dunes of the desert. Results show that the CO, concentration in the air was lower than that in the sands 1 m, 2 m, 3
m, 4 m or 5 m deep, which indicates that the mobile sand dunes with rare plants release CO, into the atmosphere
both at night and in the daytime during the warm season, acting as CO, sources. In the sand layer 5 m deep in the
profile, the CO, concentration is markedly higher than that in the air, suggesting that the potential of CO; release is
very big. In the extremely arid part of the Alxa Desert, CO, concentration is usually higher in the sand layer 2 m
deep than in the layers 1 m, 3 m, 4 m or 5 m deep, but with some individual exceptions. Diurnal variation of CO,
concentration in the area follows a specific law in all the layers, showing a curve of saddle shape from 08:00 am to
07:00 am the next day, and a significant positive relationship with the temperature in the profile. In that region, the
sand layer higher in moisture content is significantly higher in CO, concentration, which indicates that moisture

content in the sand layers is the major factor determining CO, concentration in the layer.
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