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Abstract
Based on remote sensing, meteorological data, and related statistical data on
agricultural inputs in the Aksu region from 2001 to 2017, the net carbon sink
capacity of Aksu oasis farmland was estimated. The results indicate that: (1)
Over the past 17 years, the Net Ecosystem Productivity (NEP) of Aksu oasis
farmland has exhibited a year-by-year increasing trend, with a relatively uni-
form overall spatial distribution. Higher values were primarily concentrated
in the southern part of Wensu County, the central part of Aksu City, and
the junction area of Xinhe, Kuqa, and Shaya counties. (2) Carbon emissions
from agricultural production inputs increased from 39.94$×10^{4}$ t in 2001
to 106.73$×10^{4}$ t in 2017, with an average annual growth rate of 25.14%,
exhibiting a spatial distribution pattern of high in the southeast and low in
the northwest. (3) Over the past 17 years, the net carbon sink of Aksu oasis
farmland demonstrated a fluctuating upward trend, characterized by a gradual
increase from northwest to southeast spatially. Overall, Aksu oasis farmland
possesses a strong net carbon sink capacity, yet significant regional differences
exist in the net carbon sink among counties and cities. The net carbon sink ca-
pacity of oasis farmland can be enhanced through measures such as optimizing
field management and reducing carbon emissions from agricultural production.
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Abstract: Based on remote sensing, meteorological data, and agricultural in-
put statistics from 2001 to 2017, this study estimated the net carbon sink of
Aksu oasis farmland. The results show that: (1) The net ecosystem productivity
(NEP) of Aksu oasis farmland exhibited an increasing trend during the study
period, with an average annual growth rate of 7.43%. Spatially, the distribution
was relatively uniform, with higher values concentrated in the southern part of
Wensu County, central Aksu City, and the intersection of Xinhe, Kuqa, and
Shaya counties. (2) Carbon emissions from agricultural production inputs in-
creased from 39.94$×10^{4}$ t in 2001 to 106.73$×10^{4}$ t in 2017, with an
average annual growth rate of 25.14%. The spatial distribution pattern showed
high values in the southeast and low values in the northwest. (3) The net car-
bon sink of Aksu oasis farmland showed a fluctuating upward trend, increasing
from 61.45$×10^{4}$ t in 2001 to 147.39$×10^{4}$ t in 2017, with an average
annual growth rate of 78.16%. Spatially, it gradually increased from northwest
to southeast. Overall, Aksu oasis farmland has a strong net carbon sink capac-
ity, but significant regional differences exist among counties and cities. The net
carbon sink capacity can be enhanced through optimized field management and
reduced carbon emissions from agricultural production.

Keywords: Net Ecosystem Productivity (NEP); oasis; farmland; carbon emis-
sion; net carbon sink; Aksu

1.1 Study Area Overview
The Aksu region is located between 39°30�–42°41�N and 78°03�–84°07�E, situated
in the central Tianshan Mountains and the northeastern Tarim Basin, belonging
to a warm temperate arid climate zone with topography that slopes from high
in the north to low in the south. The main soil types in oasis farmland include
fluvo-aquic soil, irrigation-silt soil, brown desert soil, meadow soil, and brown
calcic soil. The total oasis farmland area is 1.44$×10^{4}$ km2, accounting for
11.2% of the total area of Aksu region. The primary economic crop is cotton,
with a sown area accounting for 54.5% of total farmland sown area, followed by
corn and wheat.

1.2 Data Sources and Processing
The photosynthetically active radiation data were obtained from MOD15A3H
products (https://lpdaacsvc.cr.usgs.gov/appeears/task/area) with a spatial res-
olution of 500 m. Normalized Difference Vegetation Index (NDVI) data were
derived from MOD13A1 products with a spatial resolution of 500 m and tem-
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poral resolution of 16 days. Temperature and precipitation data were obtained
from GLDAS (https://search.earthdata.nasa.gov/search) with a spatial resolu-
tion of 0.25° and monthly temporal resolution. Land use data with 500 m spatial
resolution were sourced from https://www.usgs.gov. All data with different res-
olutions were resampled using ArcGIS 10.2 to ensure they were on the same
baseline. The boundary between plains and mountains was delineated using a
relief amplitude of 200 m, with areas having relief amplitude greater than 200
m classified as mountains. Areas with relief amplitude less than 200 m were
classified as oasis or desert based on land use type. The spatial distribution of
mountains, desert, and oasis in Aksu region is shown in [Figure 1: see original
paper]. Agricultural management data for each county and city, including sown
area, crop yield, and irrigation area, were obtained from the Xinjiang Statistical
Yearbook and Aksu Statistical Yearbook for 2001–2017.

1.3 Research Methods
1.3.1 NEP Calculation Method

NEP is an important indicator for estimating vegetation carbon sources and
sinks, often used as a measure of carbon sink magnitude. The calculation for-
mula is:

𝑁𝐸𝑃 = 𝑁𝑃𝑃 − 𝑅ℎ

where NPP represents net primary productivity and 𝑅ℎ represents soil microbial
respiration.

NPP estimation adopts the modified Carnegie-Ames-Stanford Approach
(CASA) model, expressed through absorbed photosynthetically active radiation
(APAR) and actual light use efficiency (𝜀):

𝑁𝑃𝑃(𝑧, 𝑡) = 𝐴𝑃𝐴𝑅(𝑧, 𝑡) × 𝜀(𝑧, 𝑡)

where 𝑧 represents a pixel, 𝑡 represents month, 𝐴𝑃𝐴𝑅(𝑧, 𝑡) is the photosynthet-
ically active radiation absorbed by pixel 𝑧 in month 𝑡, and 𝜀(𝑧, 𝑡) is the actual
light use efficiency of pixel 𝑧 in month 𝑡.
For 𝑅ℎ estimation, temperature and precipitation are the main influencing fac-
tors. This study employs an empirical model that estimates 𝑅ℎ through a re-
gression relationship between temperature, precipitation, and carbon emissions:

𝑅ℎ = 0.22 × 𝑇 + 1 × 𝑅 + 30 × 46.5%

where 𝑇 is monthly average temperature (°C) and 𝑅 is monthly total precipita-
tion (mm).
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The interannual variation trend of NEP was calculated using unary linear re-
gression analysis:

𝑆𝑙𝑜𝑝𝑒 = 𝑛 × ∑𝑛
𝑖=1 𝑖 × 𝑁𝐸𝑃𝑖 − ∑𝑛

𝑖=1 𝑖 × ∑𝑛
𝑖=1 𝑁𝐸𝑃𝑖

𝑛 × ∑𝑛
𝑖=1 𝑖2 − (∑𝑛

𝑖=1 𝑖)2

where 𝑆𝑙𝑜𝑝𝑒 is the trend line slope, 𝑛 represents the study time span, and 𝑖
represents the year variable. A positive 𝑆𝑙𝑜𝑝𝑒 indicates an increasing trend,
while a negative value indicates a decreasing trend.

1.3.2 Carbon Emission Estimation Method

The main sources of carbon emissions from farmland ecosystems include chem-
ical fertilizers, pesticides, agricultural film, agricultural machinery, irrigation,
diesel fuel, and tillage. The estimation formula is:

𝐸𝑡 = 𝐸𝑓 + 𝐸𝑝 + 𝐸𝑚 + 𝐸𝑒 + 𝐸𝑖 + 𝐸𝑠 + 𝐸𝑔

where 𝐸𝑡 is the total carbon emission from farmland ecosystems; 𝐸𝑓 , 𝐸𝑝, 𝐸𝑚,
𝐸𝑒, 𝐸𝑖, 𝐸𝑠, and 𝐸𝑔 represent carbon emissions from chemical fertilizers, pesti-
cides, agricultural film, agricultural machinery, irrigation, diesel fuel, and tillage,
respectively.

The specific calculation formula is:

𝐸𝑡 = ∑ 𝐺𝑖 ×𝐴𝑖 +𝐺𝑝 ×𝐵+𝐺𝑚 ×𝐶 +𝐴𝑒 ×𝐷+𝑊𝑒 ×𝐹 +𝐿𝑖 ×𝐺+𝐺𝑠 ×𝐽 +𝑆𝑖 ×𝐻

where 𝐺𝑖, 𝐺𝑝, 𝐺𝑚, 𝐴𝑒, 𝑊𝑒, 𝐿𝑖, 𝐺𝑠, and 𝑆𝑖 represent the specific usage amounts
of each agricultural production input; 𝐴, 𝐵, 𝐶, 𝐷, 𝐹 , 𝐺, 𝐽 , and 𝐻 represent
various carbon emission coefficients for agricultural production inputs ().

1.3.3 Net Carbon Sink Estimation Method

By calculating the difference between NEP and carbon emissions from agri-
cultural production inputs over the past 17 years, a mathematical model for
estimating the net carbon sink of oasis farmland was established:

𝑁𝑐 = 𝑁𝐸𝑃 − 𝐸𝑡

𝑁𝑢 = 𝑁𝑐
𝑆𝑎

where 𝑁𝑐 is the net carbon sink of oasis farmland; 𝑁𝑢 is the net carbon sink
per unit sown area; 𝑆𝑎 is the crop sown area.
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2.1 Spatiotemporal Variation of NEP
From 2001 to 2017, the interannual variations of NEP in mountains, desert, and
oasis farmland in Aksu all showed upward trends ([Figure 2: see original paper]).
The average annual growth rates were 3.04% for mountains, 2.09% for desert,
and 7.43% for oasis farmland, indicating that the carbon sequestration capacity
of vegetation in the study area is continuously strengthening. The monthly
average NEP of oasis farmland showed a fluctuating trend of first increasing
and then decreasing, which is generally consistent with the growth patterns
of crops in oasis farmland ([Figure 2: see original paper]). From March to
April, temperatures began to rise and snow melted, resulting in crop carbon
sequestration exceeding soil respiration carbon emissions (NEP > 0). From May
to June, increasing temperatures and tillage operations enhanced soil respiration
carbon emissions, but crop carbon sequestration capacity remained greater than
soil respiration emissions (NEP > 0). From July to August, with substantially
rising temperatures and continuous irrigation reaching optimal conditions for
crop growth, NEP reached its peak. From September to October, decreasing
temperatures slowed crop growth and most crops were harvested, causing soil
respiration carbon emissions to exceed crop carbon sequestration (NEP < 0).

Spatially, the average annual NEP distribution of oasis farmland was relatively
uniform over the 17-year period, with peak values concentrated in southern
Wensu County, central Aksu City, and the intersection of Xinhe, Kuqa, and
Shaya counties ([Figure 3: see original paper]). The multi-year average NEP
of oasis farmland was 143.47 g・m−2・a−1. Areas with NEP > 0 (carbon sink
status) covered 9,360.94 km2, accounting for 92.85% of total oasis farmland area.
Areas with NEP values of 0–100 g・m−2・a−1, 100–200 g・m−2・a−1, and >200 g・
m−2・a−1 covered 1,807.04 km2, 9,136.69 km2, and 1,417.21 km2, respectively,
accounting for 17.76%, 89.74%, and 13.91% of total oasis farmland area. Overall,
the 100–200 g・m−2・a−1 NEP range occupied the largest proportion of oasis
farmland, distributed mainly within the oasis areas of each county and city.

The interannual variation trend of NEP from 2001 to 2017 was calculated using
unary linear regression and T-test significance testing. The area showing a
significant increasing trend was 1.44$×10^{4}$ km2, accounting for 97.7% of
total oasis farmland area and distributed in oasis regions of all counties and
cities. The area showing a significant decreasing trend was 339 km2, accounting
for 2.3% of total area, mainly distributed in the oasis areas of Wensu, Awati,
Aksu City, and Kuqa County. The decreasing trend may be attributed to urban
expansion due to population growth, resulting in reduced oasis farmland area.
Overall, the carbon sequestration capacity of crops in oasis farmland has been
continuously improving over the past 17 years, with only a very small portion
showing decline.
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2.2 Analysis of Carbon Emission Changes in Oasis Farm-
land
Carbon emissions from oasis farmland showed distinct spatiotemporal variations.
Temporally, total carbon emissions from oasis farmland increased annually from
2001 to 2017 ([Figure 5: see original paper]), rising from 39.94$×10^{4}$ t to
106.73$×10^{4}$ t with an average annual growth rate of 25.14%. Carbon
emissions per unit area increased from 0.31 t・hm−2 to 1.21 t・hm−2 with an
average annual growth rate of 15.86%. The primary reason for this growth
was increased input of agricultural materials and expanded use of agricultural
machinery.

Spatially, carbon emissions from oasis farmland in each county and city showed
a pattern of low values in the northwest and high values in the southeast ([Fig-
ure 5: see original paper]). Kuqa County had the highest carbon emissions
(17.76$×10^{4}$ t), while Keping County had the lowest (1.55$×10^{4}$ t),
representing an 11.5-fold difference. Kuqa County’s crop sown area was 12.6
times that of Keping County. Aksu City had the highest carbon emissions
per unit sown area (1.66 t・hm−2), while Kuqa County had the lowest (0.97 t・
hm−2). Among the main carbon emission pathways in oasis farmland, chem-
ical fertilizers, agricultural machinery, and agricultural film accounted for the
largest proportions at 28%, 26%, and 24%, respectively, showing annual increas-
ing trends (). Notably, carbon emissions from agricultural film decreased after
2015, with its proportion declining from 24% to 15% and cotton planting area
proportion decreasing from 73.13% to 54.50%. This may be because lower cot-
ton prices or higher agricultural film prices led local farmers to switch from
cotton to other crops like rice, reducing agricultural film usage.

2.3 Analysis of Net Carbon Sink Changes in Oasis Farmland
From 2001 to 2017, the net carbon sink of oasis farmland showed an overall
upward trend despite fluctuations ([Figure 6: see original paper]), increasing
from 61.45$×10^{4}$ t to 147.39$×10^{4}$ t with an average annual growth
rate of 78.16%. Net carbon sink per unit area increased from -0.07 t・hm−2

to 0.69 t・hm−2 with an average annual growth rate of 49.24%. These results
indicate that with improved production technology and stable crop yield growth,
oasis farmland in Aksu possesses a high net carbon sink capacity.

Spatial variation was significant, showing a general pattern of increase from
northwest to southeast ([Figure 7: see original paper]). The multi-year aver-
age spatial distribution of net carbon sink revealed that high-value areas (Nc
> 1.0$×10^{4}$ t) were concentrated in the southern part of Wensu County,
the western part of Aksu City, the entire Alar City, and the eastern part of
Xinhe County. Low-value areas (Nc < 0.1$×10^{4}$ t) were mainly in the
southwestern part of Wensu County and the periphery of Aksu City. Keping
County had the smallest Nc (-0.03$×10^{4}$ t), while Shaya County had the
largest (4.08$×10^{4}$ t). These differences likely reflect varying development
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levels and production conditions among counties and cities. Overall, significant
regional differences exist in the net carbon sink of oasis farmland among coun-
ties and cities. Areas like Awati County and Keping County should improve
their farmland ecosystem net carbon sink capacity through optimized field man-
agement measures.

3 Discussion
By constructing a mathematical model for the net carbon sink of farmland
ecosystems, this study found that the net carbon sink of oasis farmland in Aksu
region showed a fluctuating upward trend from 2001 to 2017, indicating that
oasis farmland has strong carbon sequestration capacity. This study integrated
previous research methods to comprehensively consider carbon emissions from
farmland tillage, soil respiration, and diesel fuel consumption by agricultural
machinery. Some carbon emission coefficients were derived from foreign studies
that are frequently cited domestically but may not be entirely suitable for Aksu
region. Therefore, field observations are needed to estimate local carbon emis-
sion coefficients and provide more accurate data for regional carbon emission
accounting.

For 𝑅ℎ estimation, this study adopted the empirical model method from Pei
Zhiyong et al. This method has been applied to carbon sink estimation in the
arid regions of Central Asia and Northwest China, and our study area falls
within these regions, making the approach appropriate. The magnitude of net
carbon sink is primarily regulated by natural and anthropogenic factors. Nat-
ural factors (temperature and precipitation) indirectly regulate NEP by influ-
encing NPP and 𝑅ℎ to achieve net carbon sink regulation. Previous studies
indicate that NPP is more sensitive to precipitation than temperature, while
𝑅ℎ is more sensitive to temperature than precipitation. In this study, the an-
nual contribution rates of temperature and precipitation to NEP were 28.79%
and 23.23%, respectively.

Anthropogenic factors refer to carbon emissions from human production activ-
ities in farmland ecosystems, such as emissions from producing fertilizers, pes-
ticides, and agricultural film, as well as fossil fuel and electricity consumption
by agricultural machinery. Among these pathways, chemical fertilizers account
for the largest proportion of carbon emissions. Therefore, fertilizer application
rates should be determined based on crop requirements, or the proportion of
organic fertilizer should be increased to reduce pollution from livestock manure
and achieve resource recycling. In Aksu City and Awati County, where carbon
emissions per unit area are relatively high, consumption of agricultural produc-
tion inputs should be reduced and agricultural input efficiency improved. In
Wensu, Kuqa, and Baicheng counties, where net carbon sink per unit area is
relatively low, local governments should increase investment in and policy sup-
port for low-carbon agriculture to promote sustainable agricultural development
and enhance the carbon sequestration and emission reduction capacity of oasis
farmland in Aksu region.
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Since the Aksu experimental station’s flux tower began observations in 2018,
detailed observational data are lacking. This study referenced the validation
results of NEP and 𝑅ℎ data from Zhang et al. in the arid region of Central
Asia (including all of Xinjiang). The comparison between MOD17 data and
the referenced data showed good consistency (R2 = 0.74, RMSE = 112.18, p <
0.01), indicating that MODIS data are applicable to arid and semi-arid regions
and reflect vegetation growth and distribution. Therefore, MODIS data are also
suitable for Xinjiang region. This study used an empirical model to estimate
𝑅ℎ, and previous research demonstrated good consistency between this method
and flux observation data (R2 = 0.53, RMSE = 13.12). Overall, the methods
used in this study for NEP and 𝑅ℎ estimation are consistent with those in the
referenced studies, and our study area falls within their research scope, making
our estimation results relatively reasonable.

4 Conclusions
This study estimated the net carbon sink of Aksu oasis farmland from 2001 to
2017 by accounting for NEP and carbon emissions from agricultural production
inputs. The main conclusions are:

(1) The NEP of oasis farmland showed a significant increasing trend, with
97.7% of the area distributed across various counties exhibiting significant
growth. Only 339 km2 (2.3% of total area) showed a significant decreasing
trend, mainly in Wensu, Awati, Aksu City, and Kuqa counties.

(2) Carbon emissions from oasis farmland showed an increasing trend, with
significant regional differences in both total carbon emissions and carbon
emissions per unit sown area among counties and cities.

(3) The net carbon sink of oasis farmland fluctuated considerably but showed
an overall upward trend. Significant differences existed among counties
and cities, all showing varying degrees of carbon ecological surplus, indi-
cating that oasis farmland possesses high net carbon sink capacity.

References
[1] Zhang Zhiqiang, Qu Jiansheng, Zeng Jingjing. A quantitative comparison
and analytical study on the assessment indicators of greenhouse gases emis-
sions[J]. Acta Geographica Sinica, 2008, 63(7): 693-702.

[2] Huang Xiaomin, Chen Changqing, Chen Mingzhou, et al. Carbon footprints
of major staple grain crops production in three provinces of Northeast China
during 2004-2013[J]. Chinese Journal of Applied Ecology, 2016, 27(10): 3307-
3315.

[3] Liu Yufeng, Yuan Zhihua, Guo Lingxia, et al. Carbon footprint of crop
production in China from 1993 to 2013 and its spatial distribution[J]. Chinese
Journal of Applied Ecology, 2017, 28(8): 2577-2587.

chinarxiv.org/items/chinaxiv-202209.00152 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00152


[4] Ran Guanghe, Wang Jianhong, Wang Dingxiang. Study on the changing
tendency and countermeasures of carbon emission produced by agricultural pro-
duction in China[J]. Issues in Agricultural Economy, 2011, 32(2): 32-38.

[5] Zhang Yang, Zhu Gaofeng, Qin Wenhua, et al. Net carbon exchange and its
influencing factors of the oasis vineyard in China’s Northwest arid region[J].
Arid Zone Research, 2021, 38(3): 833-842.

[6] Chen Luoye, Xue Ling, Xue Yan. Spatial-temporal characteristics of China’
s agricultural net carbon sink[J]. Journal of Natural Resources, 2016, 31(4):
596-607.

[7] Zhang He, Peng Qianrui, Wang Rui, et al. Spatiotemporal patterns and
factors influencing county carbon sinks in China[J]. Acta Ecologica Sinica, 2020,
40(24): 8988-8998.

[8] Lü Sihan, Zhang Xiaoping. Spatial-temporal characteristics of agricultural
net carbon sink in Shandong Province[J]. Journal of Soil and Water Conserva-
tion, 2019, 33(2): 227-234.

[9] Xu Zhiping, Shao Tianjie, Zhang Liankai, et al. Study on the change of
surface CO2 flux in sandy loamy soil under different land use types: An example
from the Qingliangsi ditch watershed[J]. Arid Zone Research, 2021, 38(4): 1000-
1009.

[10] Alexander L V, Allen S K, Bindoff N L, et al. Climate Change 2013: The
Physical Science Basis, Contribution of Working Group I (WGI) to the Fifth
Assessment Report (AR5) of the Intergovernmental Panel on Climate Change
(IPCC)[M]. The United Kingdom: Cambridge University Press, 2013.

[11] Li J, Guo X, Chuai X, et al. Reexamine China’s terrestrial ecosystem
carbon balance under land use type and climate change[J]. Land Use Policy,
2021, 102(9): 196-204.

[12] Nayak R K, Mishra N, Dadhwal V K, et al. Assessing the consistency be-
tween AVHRR and MODIS NDVI datasets for estimating terrestrial net primary
productivity over India[J]. Journal of Earth System Science, 2016, 125(6): 1-16.

[13] Pei Zhiyong, Zhou Caiping, Ouyang Hua. A carbon budget of alpine steppe
area in the Tibetan Plateau[J]. Geographical Research, 2010, 29(1): 102-110.

[14] Pan Jinghu, Wen Yan. Estimation and spatial-temporal characteristics of
carbon sink in the arid region of Northwest China[J]. Acta Ecologica Sinica,
2015, 35(23): 7718-7728.

[15] Huang Duan, Yan Huimin, Chi Hong, et al. Research on spatiotemporal
characteristics of farmland ecosystem NPP in Jianghan Plain from 2000 to
2015[J]. Journal of Natural Resources, 2020, 35(4): 845-856.

[16] Zhang Mei, Huang Xianjin, Chuai Xiaowei, et al. Spatial distribution and
changing trends of net ecosystem productivity in China[J]. Geography and Geo-
Information Science, 2020, 36(2): 69-74.

chinarxiv.org/items/chinaxiv-202209.00152 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00152


[17] Zhu Wenquan, Pan Yaozhong, Long Zhonghua, et al. Estimating net pri-
mary productivity of terrestrial vegetation based on GIS and RS: A case study
in Inner Mongolia, China[J]. National Remote Sensing Bulletin, 2007, 9(3): 300-
307.

[18] Wang Liang, Zhao Jie, Chen Shouyue. Analysis of ecosystem carbon
sources/sinks and carbon footprint in farmland ecosystem of Shandong
Province[J]. Journal of China Agricultural University, 2016, 21(7): 133-141.

[19] Duan Huaping, Zhang Yue, Zhao Jianbo, et al. Carbon footprint analysis of
farmland ecosystem in China[J]. Journal of Soil and Water Conservation, 2011,
25(5): 203-208.

[20] Xu Chunhua, Zhang Hua, Ma Ruifen. On the net ecosystem productivity
in the upper reaches area of Shiyang River[J]. Arid Zone Research, 2015, 32(5):
1039-1045.

[21] Wu Fenlin, Li Lin, Zhang Hailin, et al. Effects of conservation tillage on net
carbon release from farmland ecosystems[J]. Chinese Journal of Ecology, 2007,
26(12): 2035-2039.

[22] West T O, Marland G. A synthesis of carbon sequestration, carbon emis-
sions, and net carbon flux in agriculture: Comparing tillage practices in the
United States[J]. Agriculture, Ecosystems & Environment, 2002, 91(1-3): 217-
232.

[23] Lu Fei, Wang Xiaoke, Han Bing, et al. Assessment on the availability of
nitrogen fertilization in improving carbon sequestration potential of China’s
cropland soil[J]. Chinese Journal of Applied Ecology, 2008, 19(10): 2239-2250.

[24] Zhang J, Hao X, Hao H, et al. Climate change decreased net ecosystem
productivity in the arid region of Central Asia[J]. Remote Sensing, 2021, 13(21):
4449.

[25] Qi X, Li Q, Yue Y, et al. Rural-urban migration and conservation drive
the ecosystem services improvement in China Karst: A case study of Huanjiang
County, Guangxi[J]. Remote Sensing, 2021, 13(4): 566.

[26] Ren Fengling. Soil Carbon Sequestration and Its Driving Factors under
Different Fertilization in Arable Land of China[D]. Beijing: Chinese Academy
of Agricultural Sciences, 2021.

[27] Hu Yanbin, Xiao Guoju, Qiu Zhengji, et al. Distribution characteristics
of soil organic carbon and total nitrogen and its influence on film mulched
maize in farmland in Northwest semiarid region[J]. Research of Soil and Water
Conservation, 2021, 28(1): 58-64.

[28] Ye Wenwei, Wang Chengcheng, Zhao Congju, et al. Spatial and temporal
evolution of carbon footprint of tropical farmland ecosystem in Hainan Island
in recent 20 years[J]. Chinese Journal of Agricultural Resources and Regional
Planning, 2021, 42(10): 114-126.

chinarxiv.org/items/chinaxiv-202209.00152 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00152


[29] Yan Xuebin, Wang Jun, Wang Kefeng, et al. Responses of soil organic
carbon and crop yield to surface mulching with straw and plastic film in winter
wheat field using DNDC model[J]. Agricultural Research in the Arid Areas,
2022, 40(1): 42-49.

[30] Zhang Baocheng, Bai Yanfen, Wang Jiazhen, et al. Variation of carbon sink
in farmland ecosystem in Guizhou during 1990-2014[J]. Guizhou Agricultural
Sciences, 2018, 46(4): 148-151.

[31] Zhu Yanru, Wang Liang. A review of carbon source and carbon sink in
farmland ecosystem[J]. Tianjin Agricultural Science, 2019, 25(3): 27-32.

[32] Li Sinuo, Weng Baisha, Yan Dengming, et al. Applicability analysis of
SPI and SPEI in Aksu River basin[J]. Journal of Water Resources and Water
Engineering, 2016, 27(1): 101-107.

[33] Piao Shilong, He Yue, Wang Xuhui. Estimation of China’s terrestrial
ecosystem carbon sink: Methods, progress and prospects[J]. Scientia Sinica Ter-
rae, 2022, 52(6): 1010-1020.

[34] Yu Yongxiang. Study on the Characters of Soil CO2/N2O Emissions and
Its Potential Mitigation in an Oasis Cotton Field in Arid Region of China[D].
Beijing: University of Chinese Academy of Sciences, 2017.

[35] Li Z, Chen Y, Zhang Q F, et al. Spatial patterns of vegetation carbon sinks
and sources dataset in Central Asia[J]. Data in Brief, 2020, 32: 106200.

[36] Xu Hu, Cai Andong, Zhou Huaiping, et al. Long-term straw incorporation
significantly reduced subsoil organic carbon stock in cinnamon soil[J]. Plant
Nutrition and Fertilizer Science, 2021, 27(5): 768-776.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202209.00152 Machine Translation

https://chinarxiv.org/items/chinaxiv-202209.00152

	Spatiotemporal Variation of Net Carbon Sink Function in Aksu Oasis Cropland over the Past 17 Years: Postprint
	Abstract
	Full Text
	Spatial and Temporal Variation of Net Carbon Sink Function in Aksu Oasis Farmland over the Past 17 Years
	1.1 Study Area Overview
	1.2 Data Sources and Processing
	1.3 Research Methods
	1.3.1 NEP Calculation Method
	1.3.2 Carbon Emission Estimation Method
	1.3.3 Net Carbon Sink Estimation Method

	2.1 Spatiotemporal Variation of NEP
	2.2 Analysis of Carbon Emission Changes in Oasis Farmland
	2.3 Analysis of Net Carbon Sink Changes in Oasis Farmland
	3 Discussion
	4 Conclusions
	References


