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Abstract: Taking CASA ( Carnegie-Ames-Stanford Approach) model, and combing TERRA MODIS
satellite data and meteorological data, vegetation net primary productivity ( NPP) of each month in
Hailiutu River catchment of Mu Us Sandland in 2015 was estimated, and spatial and temporal distribution
rule and its relationships with meteorological factors and depth to water table were analyzed. The results
show that in 2015, total vegetation NPP is 2. 88x10" g in Hailiutu River catchment of Mu Us Sandland,
and the sum of vegetation NPP during the growing season ( April to October) reaches 2.81x10" g,
accounting for 97. 57% of total vegetation NPP of whole year. With prolonging of time, monthly mean
vegetation NPP and monthly mean normalized difference vegetation index ( NDVI) appear the trend of
“increasing slowly —increasing sharply — decreasing sharply”. The seasonal variation of monthly mean
vegetation NPP is clear, and the sums of monthly mean vegetation NPP in spring, summer, autumn and
winter are 20. 55, 69.39, 20.46 and 0.48 g + m™, respectively. On the view of spatial distribution,
monthly mean vegetation NPP in river valley and bottomland in middle area is generally higher than that
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in dune and desert in southeastern, western and northwestern areas. The effect of monthly mean
temperature on change of monthly mean vegetation NPP is the greatest, following by mean actual daily

evapotranspiration and surface monthly solar radiation. With increasing of depth to water table, monthly

mean vegetation NPP decreases, and the maximum value occurs in depth to water table of 1-2 m. It is

suggested that vegetation NPP in Hailiutu River catchment of Mu Us Sandland can be estimated well by

using CASA model, and monthly mean temperature and depth to water table have important effects on

vegetation NPP in this catchment.

Key words: Hailiutu River catchment of Mu Us Sandland; net primary productivity ( NPP); CASA
model ; spatial and temporal distribution; meteorological factor; depth to water table
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Fig. 1  Geographic location and vegetation types in Hailiutu
River catchment of Mu Us Sandland
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Fig. 2 Variations of monthly mean vegetation net primary
productivity ( NPP ) and monthly mean normalized difference
vegetation index ( NDVI) in Hailiutu River catchment of Mu Us
Sandland in 2015
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Hailiutu River catchment of Mu Us Sandland in 2015
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Fig. 4 Correlation analysis between monthly mean vegetation net primary productivity (NPP) and meteorological factors in
Hailiutu River catchment of Mu Us Sandland in 2015
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Fig. 5 Scatter plot of monthly mean vegetation net primary
productivity ( NPP) and depth to water table in Hailiutu River
catchment of Mu Us Sandland in 2015
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Fig. 6 Relation between segmental monthly mean vegetation net
primary productivity (NPP) and depth to water table in Hailiutu
River catchment of Mu Us Sandland in 2015
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