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Abstract The gross primary production (GPP) of northern China in 2008 was modeled by integrating MODIS data
and flux measurements to analyze its spatial distribution and seasonality. The GPP in this region is higher in the east
and lower in the west in general. In 2008, the mean annual GPP was 518. 36 g/m? (weight of carbon, the same bel-

low). The GPP of most vegetation types in northern China shows a single peak in seasonal curves. These vegetation
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types can be arranged in the values of GPP as follows: deciduous broadleaf forest (DBF) > mixed forests (MF) >

croplands (Crop) > deciduous needleleaf forest (DNF) > evergreen needleleaf forest (ENF)>> grasslands (Grass)

> open shrublands (Oshrub) > barren or sparsely vegetated (BSV). The seasonality of GPP can be summarized as:
the GPP reaches the highest value of 32. 80 g-m ?- (8 d) ! in summer, drops to 5. 67 g:m ?-(8 d) ' and 5. 08 g

- m ?-(8 d) ! for spring and autumn respectively, and had the lowest value of 0. 07 g-m ?-(8 d) ! in winter-

time. The VPM-simulated GPP in this paper was close to the observed GPP at flux stations. The absolute values of

relative errors are mainly less than 15%. This demonstrates advantage of integrating remote sensing and flux meas-

urements to study the spatial and temporal characters of GPP at regional scale, and it has great potential for investi-

gating the interaction between land and atmosphere in the region.

Key words moderate resolution imaging spectroradiometer (MODIS), light use efficiency model, gross primary

production (GPP), remote sensing, northern China
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Table 1 Comparison between the simulated gross primary production (GPP) and the observed GPP in this study

M /g m 2 (8 d) ! Bil/g-m 2+ (8 d) ! X FRER? AR 1R 22
it 36. 47 42.96 0. 60 17.80%
A< H 65. 76 61.06 0. 69 —7.14%
Hith 20. 56 22. 83 0. 82 11. 06 %
EsHiE S| 40. 93 42. 28 0. 87 3.31%

T8 MR 2E = LAY GPP— XL GPP) /Ml GPP1X100%4 .
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Table 2 Comparison among the simulated GPP in this study, EC(eddy covariance) observed GPP, and the GPP simulated by others

GPP 4{t/g - m 2 A
iR &3] A B BURIIT(ER FAtfEEBME AT EAUE AR R 22
2004 4F I (37.62°N, 101. 31°E)  789.2 696. 1 (Li et al., 2007) 824. 9 4.52%
2004 4 EES N (37.69°N, 101.34°E)  528.5 485.7 (Li et al., 2007) 583.2 10. 35%
2004 4 TR (37.59°N, 101. 36°E) 508. 6 476.9 (Li et al., 2007) 555.1 9.14%
2003 4F K (36.96°N, 116.49°E)  1409. 4 1624. 8 (Yan et al., 2009) 1569. 5 11.36%
2004 4F e (36.96°N, 116.49°E)  2131.8 1746 (Yan et al., 2009) 1569. 5 —26.38%
2003 4 R LR R (42, 41°N, 128.09°E) 1433 1312 (Wu et al., 2009) 1645. 8 14. 85%
2004 4F A LI R (42.41°N, 128, 09°E) 1132 1189 (Wu et al., 2009) 1645. 8 45.39%
2005 4F AR (42, 41°N, 128, 09°E) 1490 1477 (Wu et al., 2009) 1645. 8 10. 46 %
2003 4E 4 H~ AR (43.54°N, 113.66°E)  641.5 603. 8 (fHTLE%, 2008) 766. 08* 19.42%
2005 4F 9 f
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Fig. 1 Location of the flux stations in this study and the spatial pattern of GPP over northern China in 2008
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Fig. 2 Seasonal dynamics of GPP for major vegetation types in northern China
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Fig. 3 The gross primary productions (GPP) for the main land-

cover types of northern China in 2008
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Fig. 4 Spatial distribution of GPP in each season in northern China




