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Spatial variation and influence factors of cropland N,O
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Abstract: Background, aim, and scope Upland soil is considered as an important source of N,O
emissions. At present there are many research about the field influence factors on N,O emissions.
However, in traditional rainfed agricultural region of Northwest China, it still lack of in-depth discussion
about how these factors affect N,O emissions synthetically at regional scale. In this study the change
trend of N,O emissions and its influence factors under climate fluctuation and management change
were discussed based on regional simulation to support the future prediction of change of cropland N,O
emissions. Materials and methods Daily weather data for simulation were taken from the Modern-
Era Retrospective Analysis for Research and Application (MERRA). Soil property data were collected
form the national soil survey and the Chinese Soil Atlas. Crop parameters, fertilizer application rates
were described in the database using agriclutural census data and other sources. Twenty years simulation
about the N,O emissions of cropland in Northwest China were made based on these database. Results
The analysis of the cropland N,O emission in arid and semi-arid areas of Northwest China show that
the regional N,O flux is relatively low and reduced gradually from southeast to southwest with the
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decreasing precipitation and temperature overall. The lowest emissions appeared in Ningxia, which
account for only 5% of total N,O emissions. Shaanxi has the highest N,O emission, accounting for 50%
of the total N,O emissions of the region. There showed significant regional difference and the highest
flux appeared in southern Shaanxi. Through the 20 years average N,O flux was 0.016 kgN-hm *-a”' and
increased fluctuantly in Nothwest China in the 1980s and 1990s. Discussion Fertilizer rate has decisive
effect to the spatial distribution of N,O emissions. High N,O emissions value concentrated in southern
Shaanxi and Guanzhong regions mainly due to excessive nitrogen fertilization application in these areas.
In addition, this high N,O emissions could be strengthened in southern Shaanxi because of the increased
soil moisture caused by higher level of precipitation. However it should also be noticed that southern
Shaanxi have higher temperature and is warming fastest. The increasing of soil temperature can promote
N,O emissions. Rising temperature can also promote soil water loss and inhibits N,O emission when soil
moisture is too low. The influence of climate factor on N,O emissions changed according to different
hydrothermal condition. Conclusions Cropland N,O emissions in the Northwest Arid Area was relatively
low. N,O emissions reduced gradually from southeast to southwest. Excessive fertilization lead to high
N,O emissions in southern Shaanxi. High precipitation and significant warming can further enhance N,O
emissions. Recommendations and perspectives In the future strengthen the management and effective
utilization of chemical fertilizer and water resource to reduce N,O emissions should be the focus of
northwest dryland farming management.
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Fig.1 Distribution of average annual temperature and precipitation in Northwest China
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