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Table 1 Estimation of farmland NPP relative to scholar
HR A WF5ET5 12 G0 AEAER s gk RS SINPP Sk
Model Method Year Resolution (C, Mghm™a™) Reference
JGHE R AR Light Use CASAY 1981—2008 8 km 4.00 ~ 5.00 [25]
Efficiency CASA 2001 1 km 3.65 [26]
Model CASA 2000 8 km 3.62 [27]
GLO-PEM® 2000 8 km 4.74
GEOLUE 2000 4 km 3.72
LUE® 1989—1993 8 km 4.26 [28]
LUE 1992—1993 1 km 4.45 [29]
ARESEYBEER  Ecological CEVSAY 2000 10 km 5.77 [27]
Process Model CEVSA 1981—1998 0.5° 6.06 [30]
CEVSA 1981—1998 0.5° 5.70 [31]
BGC® 7.52 [32]
GEOPRO® 2000 4 km 3.44 [27]
NEPARS® 2001 1 km 7.41 [33]
BEPS® 2001 1 km 3.42 [34]
BEPS 2000—2010 500 m 5.84 [35]
DLEM? 1980—2005 10 km 6.93 [8]
1980—1990 6.19
1990—2000 6.89
2001—2005 6.93
AVIM2® 1961—1990 0.1° 7.1 [36]
Biome-BGC 2001—2010 1 km 3.74 ~ 4.35/4.12 AT
HoAtl Meta—Analysis 1982—1998 4.58 [24]
Other

# Note: DCASA: Carnegie—Ames—Stanford Approach; @GLO-PEM: Global Production Efficiency Model; @LUE: Light Use
Efficiency; @WCEVSA: Carbon Exchange between Vegetation, Soil, and the Atomosphere; G®BGC: Biome Biogeochemical Model ;
®GEOPRO: Geo Process model based ecosystem photosynthes is theory; @NEPARS: Net Ecosystem Production Applied Remote
Sensing; @BEPS: Boreal ecosystem productivity simulator; @DLEM: Dynamic Land Ecosystem Model; (0AVIM2: Atmosphere

vegetation Interaction model 11
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The same below

K1

Fig. 1

2001—20104F H [E 4 H NPPAFE 34 25 /] 43 A7
Spatial distribution of the annual mean farmland NPP in China during the years from 2001 to 2010 based on MOD17A3
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Fig. 2 Spatial variation of the annual mean farmland NPP in China during the years from 2001 to 2010
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Fig. 3 Correlation relationship between average farmland NPP and precipitation in China during the years from 2001 to 2010
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Fig. 4 Correlation relationship between average farmland NPP and temperature in China during the years from 2001 to 2010
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Spatio-temporal Variation of NPP in Cropland Ecosystem of China during the
Years From 2001 to 2010

WANG Yihong" * SHI Xuezheng" "  WANG Meiyan" > ZHAO Yongcun' ’
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing

210008, China )
(2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract [ Objective] Net primary productivity ( NPP ) of vegetation is an important part of the land
surface carbon cycle and is closely related to the processes of carbon recycling and global climate change.
NPP of agricultural vegetation represents capacity of the agroecosystem fixing CO, from the atmosphere via
photosynthesis, and determines how much organic carbon the agricultural soil can sequestrate. Agricultural
soil is a huge carbon ( C) pool. An accurate estimation of how much carbon can be turned into organic
matter may help better understand the mechanism of carbon recycling in farmland soil, predict which way
carbon tends to go in recycling and manage carbon recycling in farmland soil. China is a country vast in
territory, changeable in climate, complex in type of regions, and diverse in agricultural pattern, making
the farmland ecosystems, one of the sectors the most sensitive to global climate change. Size and variation
of the agricultural carbon pool is very important to both the world’ s food safety and global carbon balance.
It is, therefore, of important significance to understanding of the role of China in global carbon recycling
and prediction of future trend of the global climate change, to accurately estimate NPP of the farmland
ecosystem of China, analyze its spatio-temporal variation rules and explore for its affecting factors [ Method ]
In this study, based on the annual net primary productivity ( NPP ) data cited from the MOD17A3 dataset,
characteristics of the spatial-temporal variation of NPP of the farmland in China and impacts of climatic factors
on farmland NPP were analyzed quantitatively with the single factor linear regression trendline method and
correlation coefficient method. [Result] Results show that during the years from 2001 to 2010, the annual
NPPs averaged to be C 4.12Mg hm™ a™', ranging from 0.21 to 17.24 Mg hm™ a”'.Within this period of time,
annual NPP rose first and then declined, and within the territory of China, the Gansu-Xinjiang Region,
the Loess Plateau Region, Northeast China, Inner Mongolia, areas alongside the Great Wall and northern
part of the Huang-Huai-Hai Region were quite low in NPP, and even lower than 3 Mg hm™ a™', whereas the
Sichuan Basin, Shandong Hilly Region, the coastal areas of East China and areas alongside the Middle-
Lower Reaches of the Yangtze River, Yunnan, Guizhou and Hainan were quite high, and even going beyond
5 Mg hm™ a™". In about 55% of the pixels NPP displayed a rising trend, especially in the pixels representing
the Huang-Huai-Hai Agricultural Region, the Loess Plateau Region, oasis agricultural areas in Xinjiang,
and the south part of the agricultural region of the Middle-Lower Reaches of the Yangtze River. But NPP in
Northeast China agricultural zones, Sichuan Basin and most part of the agricultural region of the Middle-
Lower Reaches of the Yangtze River displayed reversely. In order to assess the impact of climate factors on
crop NPP in China, we analyzed relationships between average NPP and mean temperature and precipitation
during the years of 2001—2010. It was found that average NPP was significantly related to precipitation in
about 22% of the pixels of the farmland of China, and with temperature in about 7% of the pixels, which

indicates that the agroecosystem of China is greatly affected by human activities such as tillage and farming
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pattern, cropping system and field management. [ Conclusion] Farmland NPP of China varied sharply in
space. It was relatively low in the north and quite high in the south, but displayed a rising trend in most parts
of the country. However, its spatial distribution did not tally with its variation trend. In areas that used to
be low in NPP, a rising trend was observed with NPP, and vice versa. The agroecosystem of China was less
affected by climatic factors than by human activities. It is, therefore, advisable to pay more attention to
quantification of the factors of human activities in future studies on influential factors of the agroecosystem.

Key words Crop; MOD17A3; Net Primary Productivity ( NPP ) ; Spatial variability; Climate; China
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