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Study on Factors Influencing Spatial Variation of Soil °N Natural Abundance on Global Scale
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3 State Key Laboratory of Hydrology-water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China;
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Abstract: Most of the current studies on the spatial variation of soil '*N natural abundance (8'°N) and its influencing factors
focus on the regional scale, there is a lack of exploration on global scale. In this paper, soil 8'°N values and the data of factors of
soil water content, meteorology and soil property at 812 sample sites were used to construct correlations between different factors
and soil 8°N, and to reveal influence mechanisms of its spatial variation by structural equation modeling. The results show that
soil water content and meteorological and soil property factors are significantly correlated with soil 8'°N (P<0.01); soil 8'°N and
soil water content are more correlated with the meteorological time-varying characteristic factors (mean diurnal range of
temperature and precipitation seasonality) than with the mean values. The total effect of soil property factors on soil 8'"°N is the
highest (—0.41); meteorological and soil property factors indirectly affect soil 8'°N by acting on soil water content. The effect of
soil water content on soil 5'°N is positive after excluding the effects of meteorology and soil property.

Key words: Soil nitrogen stable isotope; Spatial variation, Mechanism; Soil water content; Meteorological time-varying
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Fig. 1 Spatial distribution of soil §'°N samples on global scale
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Table I Number of samples and statistical descriptions of soil §'°N
on global scale, in six continents, and in different climate zones, and
in different elevation ranges

X35, MR B/ME R CFIE AR

B (%) (%) (%o) (%)

4Bk 812 340 1620 451 233

av.il b3 122 020 1125 3.84 2.1
KM 94 026 9.1 373 171

e 224 212 1620 596  2.06

M 59 340 1088  4.63  3.09

el 52 —2.02 641 2,66 239

AEH 261 -2.52 877 420 197

SAEa JRESMET S 44 020 1088 534 247
TREAM 217 252 1620 578 2.33
BBEASMEN 323 340 1110 391 213

WIRS MW 185 —2.02 879 398  2.05
WS R 43 -126 804 398  1.96

{5573 <500 m 366 252 1107 439 219
500~1000m 168 -3.12 1620 470  2.66
1000~2000m 149 -3.40 1450 472  2.64
2000~3500m 33 253 721 478 114
>3500m 96 -126 877 418 193
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Y 3 81N LS AE
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Table 2 Statistical characteristics of meteorological factors and soil
properties at 812 sampling sites

M w/ME RKRME BWE ARdEE
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ARSI (C) -12.72 30.19 10.89 9.57
TSI HEZ(T) 4.66 20.06 12.07 2.92

AFSF- Y4 [ W e (mm) 3400 3811.00 804.10 661.72
R TR 2245 8 2R (%) 7.67 13598  67.11 35.22
K BHER 55 (MI/(m*-d)) 7.11 2279 15.62 3.10
TR A (2/g) 0.03 0.90 0.46 0.14
+-HERRL A (/) 0.04 0.80 0.30 0.12
+EER A (/) 0.05 0.56 0.23 0.08

+ R (g/em?) 0.60 1.62 1.23 0.19
TR TR  0.0004 00096 0.0023 0.0014
THEEHLR SR (2/g)  0.0029 02411 0.0356 0.0336
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Fig. 2 Scatter plots of soil 8"°N value and environmental factors
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Fig. 3 Scatter plots of soil moisture and environmental factors
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