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Table 1 Sensitivity tests for changes in driving
factor parameter values
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E1 2014—20154F N,O i F Bl {E 5 ST E X b
Fig. 1 Simulated versus measured N,O fluxes in 2014-2015
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Table 2 Cumulative annual fluxes of N,O and CH, observed and simulated under different N application rates

N,O CH,
Ak 2y LI BB A {22 AL BB HAAH 22
I(kg-hm™) I(kg-hm) 1% /(kg-hm™) /(kg-hm™) 1%
NO 0.12+0.05 0.13 11.3 -0.91+0.14 -0.74 214
N30 0.13+0.04 0.16 9.7 -1.44+0.22 -0.92 375
N60 0.26+0.06 0.29 15.3 -1.324+0.13 -1.11 19.8
WS f T B 2.4 FrETEN,OFCH, HEBZInE =

1€ NLO R B BEHE pH R hinimi 4 i , CH, #4
Wt 3% pH A AE AN B

TR 5 - S it A SAARHE TR A9 B W A, A
W72 N,O M I i 72 CH, I HERI i, Ry b 38 1 B
N AP SR A B R

Zead Z oo AR A T2 (] 4) | BAL 4y
SRR T S 45 N,O FIl CH, AR ALY 17% A1 32% .,
TEN,O MR | H S5 SR (T s2 ) L H A4S
ik CIE TAT 52 0] ) FlH S5 IO CHE TR 52 ) i B 17 NLO
M KA . KRR N,O AR {5 (i 3 {H 52
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2 2014—20154F CH, i AR DU 5 S E Xt L
Fig. 2 Comparison of simulated and measured CH, fluxes in 2014-2015
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Fig.3 Sensitivity test of the effects of different environmental factors

and N application rates on the changes in N,O and CH, fluxes
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RS R i 2 oT Il 25

Fig.4 Multiple regression results of N,O and CH, for all measured variables after the selection process
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Abstract: Greenhouse gas (GHGs) fluxes such as methane (CH,) and nitrous oxide (N,O) vary strongly with
spatial and temporal changes in terrestrial ecosystems. It is time-consuming and laborious to directly measure
GHGs in the field. The application of the DNDC (denitrification-decomposition) model on data of in-situ obser-
vations would be beneficial for the determination of GHGs dynamics, which would fill the monitoring gap. Po-
tential of the DNDC model for GHGs prediction was explored in this study. Characteristics in CH, and N,O flux-
es were simulated and compared from soils under the effects of different concentrations of nitrogen addition in
the Gurbantunggut Desert. The results showed that the DNDC model can simulate the changes in N,O emissions
from desert soils, with the simulated values significantly correlated with the measured values (P<0.001). How-
ever, the simulated changes in CH, uptake in desert soils were not significant with measured values, although
the simulated annual cumulative uptake was not significantly different. The sensitivity test analysis of the DNDC
model showed that soil N,O emissions and CH, uptake increased significantly with increasing mean annual tem-
perature, soil organic carbon (SOC) content and nitrogen application. Annual precipitation had no significant ef-
fect on changes in soil N,O and CH, fluxes, and soil bulk weight showed significant negative correlation with
soil N,O emissions and CH, uptake. Different textured soils had significant effects on the two GHG emissions,
with sandy loam soils having the greatest effects. We found that temperature was the most important factor influ-
encing the fluxes of N,O and CH, in desert soils through multiple regression analysis. Under the background of
global change, our results suggested that the DNDC model would have a strong application prospect in estimat-
ing the changes in greenhouse gas fluxes in desert areas in the future, although there are still some problems in
the application of the model to desert areas.
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