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Terrestrial net primary productivity and its spatial-temporal variability in
western China

LU Lingl , LI Xin!, Frank Veroustraete’ (1. Cold and Arid Regions Environment and Engineering Research Institute, Chinese
Academy of Sciences, Lanzhou 730000, China; 2. Flemish Institute for Technological Research (VITO), Centre for Remote Sensing and
Atmospheric Processes (T AP), Boeretang 200, B-2400 Mol , Belgium). Acta Ecologica Sinica,2005,25(5) :1026~1032.
Abstract;Net Primary Productivity (NPP) is an important variable in the studies of the carbon cycle and in natural resource
managements at regional and global scales. The Monteith type parametric model, C-FIX is used to estimate the NPP of the
terrestrial ecosystems in western China (73°~112°E, 26°~50°N) in 2002. The principal driven variables in the C-FIX model
are temperature, radiation and the fraction of Absorbed Photosynthetically Active Radiation (fAPAR). The mean daily air
temperatures and daily incoming global radiation in western China in 2002 are obtained from the global meteorological data with
a grid size of 1. 5°, provided by Meteo France. The ten-day fAPAR data set in the same region in 2002 are extracted from the
SPOT4/VEGETATION NDVI remote sensing data with a pixel resolution of 1 km. In addition, a land use for the western
China is mapped for further evaluation of the NPP values of different ecosystems.

Validations by comparing the estimated NPP with some in situ NPP observations in the same region indicated a satisfactory
accuracy for simulated results. The results show that the annual total NPP of the western China in 2002 is estimated about
0. 96P (=10"%)g C, which is an equivalent of 168g C/m? per year over the study area of 4.5 million km*. The fundamental

spatial pattern of annual NPP in western China is characterized by high NPP levels distributed in the southeast and northwest
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corners probably due to relatively richer precipitation. Then the NPP levels rapidly decrease from the two corners into the arid
inland regions. In addition, the terrestrial NPP in western China has pronounced seasonal variations in the year. For most
ecosystems, maximum NPP growth rates are observed in summer. whereas minima are obtained in winter. Furthermore, the
NPP seasonality vary geographically in western China, probably due to the influences of strong zonation in climate, vegetation
and farming practices. Different land use types and their corresponding NPP values also are compared using the latest 1;1M
land-use map of western China. Grasslands contribute the raost to the annual total NPP of western China due to their large
area extends. Forests have the highest mean unit NPP values. On the other hand, large expanses of western China such as
desert, glaciers and permanent snow have very sparse vegetation or even no vegetation. Although Western China has a large
area of land, mean unit NPP level was very low due to the very limited availability to water resource over large arid inland
regions and other harsh ecological environments.

Key words:net primary productivity (NPP); C-FIX model; remote sensing; western China
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Fig.2 The monthly profiles of NPP for different ecosystems in the western China
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Table 1 Comparison of the annual NPP of different land use types in the western China in 2002

£ 3t F A NPP ¥ {8 BER NPP & HRE (%) NPP S & H 4Lt
Land use type Mean NPP(gC/(m? » a)) Numbers of pixels Total of NPP(PgC/a) Percentage of area Percentage of NPP
M 680 219222 0.149 3.85 15.52
Bk 711 39534 0. 028 0.70 2.92
AR 473 105176 0. 050 1.85 5. 21
HEEENY 231 955491 0.221 16. 80 23. 02
b 53-8 156 970842 0.151 17.07 15.73
OB 5 R 124 815765 0.101 14. 34 10. 52
KA® 632 9541 0. 006 0.17 0.63
Eip® 492 276081 0.136 4.85 14.17
5 R 311 2199 0. 00068 0.04 0. 07
BEHY 222 15225 0.0033 0.27 0. 34
F24 %A 54 110230 0. 006 1.94 0.63
b4 i 45 455430 0. 020 8.01 2.08
BEHTRB® 43 647836 0.028 11. 39 2.92
O 74 163578 0.012 2.88 1.25
Vi 56 670837 0. 037 11. 80 3.85
B 58 99430 0. 0057 1.75 0.59
KiE® 55 63813 0. 0034 1.12 0.35
KA KB % 0 66638 0 1.17 0. 00

(D Open forest;@ Sparse forest; @ Shrub land;@ Closed grassland; & Open grassland; @ Sparse grassland; (D Rice; @ Irrigated/non-
irrigated cropland; ® Urban and built-up; @ Swamp; @ Saline-alkali land; @ Gobi; @ Bare rock; @ Cold desert; (3 Sandy land; (0 Bare
soil; @) Water bodies; (8 Glacier and permanent snow

M NPP B 357K F 5 8 o b B ¥ B0 G2 7 K P BB, PR AR 680gC/(m? » &) BEAKHE S 711gC/(m? + a) , MK
M 473gC/(m?* +a). BT HBHEABRERFFEATRENR EERLEKEFBIREA AL SRHEYBRR RGBS
FAMM . RS E T AKEHES M NPP FEK P B A% 197gC/ (m® » ) ALK F AR, HAb, A B R IR
% i NPP, REEE SR LILF X FEHME NPP B A Tk, /E NPP EHAFHAME. L% 311gC/(m? « 2) BB IR & K,
IR T R B8 ST M2 B RIE S8 K B AR A AR 4T, B X Se A B 6 BB NPP K — MR RS . BARTI 3 X
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Plate 1 The spatial pattern of annual-accumulated NPP in the western China in 2002
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