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Research on data characteristics during non-growing season of desert-wetland

ecosystem in Ebinur Lake

HE Xuemin"?, LU Guanghui"** ,QIN Lu"*,YANG Jianjun'* LIU Dong"* ,GUO Zhenjie'
1 Xinjiang Key Laboratory of Oasis Ecology ,Urumgi 830046, China
2 College of Resources and Environmental Science , Xinjiang University , Urumqi 830046, China

Abstract: With the global climate change and the resulting frequent regional natural disasters becoming increasingly real ,
CO,, H,0, and energy transport and transformation processes of the surface atmosphere are becoming important concerns for
the international community. Carbon flux in the non-growing season ( Jan. 15 to Mar. 15, Nov. 1 to Dec. 14 in 2012; Nov. 1
to 16 in 2013) was measured in the Ebinur Lake Wetland National Nature Reserve of Xinjiang using the eddy covariance
technique. Then, research was conducted on the carbon flux data processing method after consulting the flux data processing
standards in China, and the data were further analyzed to understand the carbon flux data characteristics in the non-growing
season, and to attempt to reveal the controlling factors and change law. The results indicated that there were a large number
of “wild” non-growing season carbon flux observation data in the study area, which accounted for 37.39% of the total. The

7510 0.283 mg m” s™', and the average atmospheric CO,

effective carbon flux was in the range from —0.197 mg m
concentration and carbon flux were 766.905 mg/m’and 0.018 mg m™> s™' | respectively, which showed weak carbon sources.
Axis-rotation correction results showed TR < DR < PF, and the planer fit (PF) correction showed better accuracy (R*=
0.9349, P < 0.01). The frequency-response correction increased carbon flux by 7.55%, but the carbon flux was less

affected by the hydrothermal correction. The energy closure throughout the non-growing season in the study area was 0.62,

indicating that 38% of the energy is not closed in the non-growing season. The proportion of IST classification results of
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carbon flux data in the desert wetland in quality levels 1—6 was 92.03% , indicating that the distribution in different quality
grades of carbon flux data in the desert-wetland ecosystem was relatively uniform. The percentage of ITC classification results
in the five quality levels was 91.65% , illustrating that the development of atmospheric turbulence was at a middle level of
adequacy in this period. When the friction velocity was 0—0.15, 0.15—0.30, and more than 0.30 m/s, respectively, the
carbon flux showed grade variation characteristics; therefore, frictional wind speed at night can be divided into the three
levels, and data within the 0 m/s and 0.30 m/s can be selectively weeded out. The proportions of data eliminated through
the methods of sensor abnormal state, check analysis, and threshold analysis were 26.34%, 2.48%, and 8.57%,
respectively, and the vast majority showed intermittent loss characteristics. There were no significant correlations between
carbon flux and solar radiation or 5 c¢m soil temperature. Use of the linear interpolation and average daily variation methods
could realize interpolation of missing data, but these could not reflect the true flux variations in a better manner. Conducting
research on carbon flux in the non-growing season in a unique ecosystem in a desert-wetland environment surrounded by arid
land and probing the carbon flux data characteristics and peculiarities could help provide the needed carbon flux research

data and also a basis for improving research on carbon flux in China.

Key Words:; carbon flux ;non-growing season ; desert-wetland ecosystem ; quality control and evaluation ;data interpolation
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Fig.2 The original CO, concentration and carbon fluxes from tower observations
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Fig.3 Tilt correction ( comparison of different slant correction in Jan. 30th in 2013 and regression analysis of DR, TR, PF Processing results,

respectively )
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Table 1 Comparison of flux data before and after the frequency response correction
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Fig.4 WPL correction( comparison of data before and after the WPL calibration and WPL correction regression analysis for data full-period )
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Fig.6 Friction wind correction ( friction velocity data changes before and after correction in one day and regression analysis for before and after

friction velocity correction of full-period data)
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Table 4 Abnormal data statistics
P4 ) . % | 4% ' E - %
gy 5 s A SR o B LA % T A B o B L %

Process mode Abnormal data

Percentage of eliminate Percentage of remaining

data in total data in total

fERFR 5 H Abnormal sensor 1530
Ki 3873 HT Check analysis 144
[H{H 53 #T Threshold analysis 498

26.34 73.66
2.48 71.18
8.57 62.61
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Menten A5 177 ] - 478 7 F5 i A5 380 X6 A 5% X
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i ot e A 2 2R 9 o e O B b B kTR
FHAREE SRR A 77 BT 2 h Z NI Bk
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AR AEAE . I 10 T LUE HY T IX e -1 i A
BRGEARE K ZE M B 5748 b3 R -0.197—0.283
mg m~ s 1—3 Al BAR RN F 11,12 H A
S 9S85 N 0.018 mg m™> s, RBLUNE
BRI , CO, F- 3 R 766.905 mg/m’,

F5 HREES5AMESHNSom THWEENREMNEFE

Table 5 Best regression equations between PAR and 5cm soil temperature

FE 4% Index it i) B¢ Time oA J7 1% Best regression equations R? P

F., PAR e [i] Y=362.0727+390.8595/ ( 1+exp( —( X+0.0304)/-0.0089) ) 0.1851 <0.01

F., T, P[] Y=2.3460-8.0947exp( —0.5%abs( X-0.0019)/0.0377) 0.1515 <0.01
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Fig.9 Full-period carbon flux data changes after the

interpolation
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