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Abstract

Grassland productivity and its response to climate change is a hotspot in global
change research. Using ArcGIS interpolation techniques, data from 32 mete-
orological stations on the Mongolian Plateau were interpolated into 1°$x$1°
gridded data, and the CENTURY model was subsequently employed to simu-
late the spatiotemporal distribution characteristics of grassland aboveground net
primary productivityWTBX on the Mongolian Plateau from 1961 to 2016. The
results indicate: (1) The spatiotemporal distribution of grassland[ WTBX]ANPP
simulated by the CENTURY model can effectively reflect changes in grassland
productivity in this region, with grassland ANPP distribution gradually de-
creasing from north to south and from east to west. (2) Both meadow steppe
and typical steppe exhibit fluctuating decreasing trends in yield per unit area,
with meadow steppe showing a larger decreasing rate; desert steppe exhibits
a fluctuating increasing trend in yield per unit area; total production is high-
est in typical steppe, and although desert steppe has the largest area, its total
production is the lowest. (3) Precipitation plays a dominant role in grassland
productivity; during wet periods, transformation from desert steppe — typical
steppe — meadow steppe occurs, while the transformation process during dry
periods is reversed. When transitioning from warm-wet periods — cold-dry pe-
riods, total production of Mongolian grasslands decreases most substantially;
conversely, it increases most substantially.
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Abstract

Using ArcGIS interpolation techniques, observational data from 32 meteorologi-
cal stations on the Mongolian Plateau were interpolated into 1°$x$1° grid data.
The spatiotemporal distribution characteristics of Aboveground Net Primary
Productivity (ANPP) of vegetation on the Mongolian Plateau from 1961 to
2016 were then simulated using the CENTURY model. The results are as fol-
lows: (1) The spatial distribution of ANPP simulated by the CENTURY model
can well reflect changes in grassland productivity on the Mongolian Plateau,
with grassland ANPP distribution gradually decreasing from east to west and
from south to north. (2) The yields of meadow steppe and typical steppe show
a decreasing trend over time, with the meadow steppe experiencing a higher
rate of decline, while desert steppe yields show an increasing trend over time.
The typical steppe has the largest total yield, while the desert steppe has the
smallest total yield but the largest area. (3) Precipitation is the key factor
for grassland productivity. During wet periods, there exists a transformation
sequence of desert steppe — typical steppe — meadow steppe, while the conver-
sion process during dry periods is the opposite. The total yields of Mongolian
grasslands decrease most significantly when changing from warm-wet periods
to cold-dry periods. In contrast, total yields increase most substantially when
changing from cold-dry to warm-wet periods.

Keywords: spatio-temporal distribution; ANPP; CENTURY model; Mongo-
lian Plateau grassland
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