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Fig.1 Overview map of the study area
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Table 1 Soil environmental conditions and main physical and chemical properties in Gannan Province
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Fig.2 Schematic diagram of the DNDC model
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Table 2 DNDC model parameter localization
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Fig. 3 Regression of the simulated and measured values of

soil total nitrogen density in Gannan alpine meadow
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Fig.4 Dynamic changes of soil total nitrogen density in different soil layers from 1993 to 2022
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Fig. 6 Changes in total nitrogen density under different soil layers in Gannan alpine meadow from 1993 to 2002
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Simulation of soil total nitrogen density in alpine
meadow of Gannan based on DNDC model

ZHANG Rui-qi,ZHANG Mei-ling", TIAN Jing, WANG Chen, LI Zhao
(College of Science , Gansu Agricultural University , Center for Quantitative Biology Research,
Lanzhou,730070, Gansu)

Abstract: [ Objective] In this study, the soil total nitrogen density in alpine meadow in Gannan Prefecture was
simulated from 1993—2022 based on the DNDC model with localized parameters. It aims to explore the variations
and influencing factors of soil total nitrogen density over the past 30 years. [Method] The Kriging difference method
was used to analyze the spatial dynamic distribution of soil total nitrogen density. One-way analysis of variance
(ANOVA) , correlation analysis, and principal component analysis were used to investigatethe correlation between
soil total nitrogen density and different soil layers, as well as various environmental factors. [ Result] The total soil ni-
trogen density in the alpine meadows of Gannan Prefecture fluctuated greatly over the past 30 years, exhibiting a fluc-
tuating upward trend until 2005, reaching a maximum of 92 410. 05 kg/hm* in 2005, followed by a downward trend.
In terms of spatial distribution, nitrogen density decreased from west to east. Among them, the highest total nitrogen
density was observed in Maqu, followed by Xiahe and Luqu, with the lowest recorded value in Diebu and Zhouqu.

The total nitrogen density of soil gradually decreased with the increase of soil depth. For the 0~10 c¢m soil layer, nitro-
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gen density increased from 4 823. 14 kg/hm” to 5 093. 29 kg/hm?*, while the total nitrogen density of 10~20 ¢cm and
20~30 cm soil layer decreased. Specifically, the total nitrogen density in the 10~20 cm soil layer decreased from
3 874.14 kg/hm” to 3 699.41 kg/hm*, and the total nitrogen density of the 20~30 c¢m soil layer decreased from
2 845.59 kg/hm’ to 2 725.41 kg/hm®. One—way ANOVA and principal component analysis revealed that there
were significant differences in soil total nitrogen density across different soil layers. The analysis also showed a signifi-
cant relationship between nitrogen density and annual mean temperature, with higher temperatures associated with
lower total nitrogen density within the soil. Additionally, soil nitrogen density was inversely correlated with annual
mean precipitation. Correlation analysis indicated that there was a significant positive correlation between total nitro-
gen density and soil depth, with nitrogen density decreasing with increasing soil depth. Altitude, organic carbon con-
tent, and clay proportion were positively correlated with total nitrogen density, while soil bulk density,pH and soil wa-
ter content were negatively correlated. This study offers valuable insights into the dynamic changes insoil total nitro-
gen density and provides a scientific basis for grassland management and grazing in the Gannan area, contributing to
the protection of ecosystems.
Key words: total soil nitrogen density ; alpine meadows ; DNDC model; spatiotemporal distribution ; Gannan
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