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Abstract: The Source Areas of the Yangize and Yellow Rivers (SAYYR), which is located in the transitional zone from
predominantly continuous permafrost to seasonally frozen ground, is one of the most important cold regional ecological
barriers in China. The negative temperature and frozen environment facilitate the long-term existence of frozen ground,
accordingly inhibiting soil microbial activities and the mineralization process of soil organic matter, resulting in high carbon
and nitrogen contents in the near-surface shallow soils. However, it is still unclear how the soil carbon and nitrogen content
respond to the spatial distribution pattern of the variability in the thermal state of permafrost and environmental factors. In
this study, eleven plots were investigated at four different typical kinds of frozen ground ( seasonally frozen ground, island
permafrost, discontinuous permafrost, and predominantly continuous permafrost) in the SAYYR. We conducted plant
quadrat survey and soil sampling from different depths. After analyzing the soil carbon and nitrogen content, we explore the
distribution of soil organic carbon (SOC) , total nitrogen (TN), C/N, and key factors that influence the distribution of soil
organic carbon (SOC) , total nitrogen (TN) , and C/N. The environmental factors include mean annual ground temperature
(MAGT) , active layer thickness ( ALT) , altitude ( ASL), soil depth (SD), vegetation characteristics, and soil pH. The
results show that; (1) the contents of SOC, TN, and C/N were positively correlated with altitude but negatively correlated
with MAGT, being characteristics of an obviously vertical pattern, with the highest values coming from the predominantly
continuous permafrost region, and the lowest values coming from the seasonally frozen ground region; (2) With the increase
of soil depth, the overall decreasing rates of SOC, TN, and C/N were 58.45% , 36.96% , and 17.01% , respectively; (3)
The SOC and TN contents were positively correlated with fractional vegetation (FVC) (P <0.05), but significantly
negatively correlated with soil pH (P<0.01) ; and; (4) The redundant analysis showed that soil pH, MAGT, ALT, SD,
and FVC in permafrost were the dominant environmental factors for the spatial distribution and depth patterns of SOC, TN,
and C/N. Our study provides data support for clarifying the spatial distribution characteristics between SOC, TN, and C/N,
and the determinations of the thermal stability of permafrost on soil carbon and nitrogen emission under climate warming in
the SAYYR in the future. Thus, our study will also shed light on the prediction of soil carbon and nitrogen change in

permafrost region, which is one of the biggest carbon pools of great uncertainty.

Key Words: the Source Areas of the Yangtze and Yellow Rivers; varied thermal state of permafrost; soil organic carbon;

total nitrogen; carbon-nitrogen ratio; active layer
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Fig.1 Thermal state of permafrost and sampling points in the Source Areas of the Yangtze and Yellow Rivers ( The dataset is provided by

National Cryosphere Desert Data Center. )
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Fig.5 Relationship between SOC, TN, C/N and altitude in the Source Areas of the Yangtze and Yellow Rivers
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Table 2 Changes of SOC, TN and C/N at different soil depths in the Source Areas of the Yangtze and Yellow Rivers

b/ B R IE/ em TR MR/ (g/ke) 2R/ (g/ke) WAL %
Frozen ground type Soil depth Soil organic carbon Total Nitrogen Ratio of C/N
N IX 0—10 57.81+88.01 3.69+3.68 12.82+3.77
Seasonally frozen ground 10—20 35.92+43.48 2.87+2.55 11.06+1.99
20—30 21.64+16.24 1.88+1.17 10.83+2.17
30—40 18.46+15.71 1.64+1.39 11.031.85
BIRZHEGH LI 0—10 79.85+54.78 4.97+2.86 14.77+3.14
Island permafrost 10—20 41.99%37.06 3.62+1.94 14.31+3.86
20—30 22.61+10.25 1.78+0.55 12.22+2.60
30—40 16.743.99 1.32+0.34 12.73£0.59
NHESBZF IR L IX 0—10 108.95+104.01 6.04+3.61 15.49+6.67
Discontinuous permafrost 10—20 77.37+56.52 5.21+3.18 13.39+3.36
20—30 50.80+36.66 3.78+2.41 12.67+2.08
30—40 48.76+39.49 3.54+2.41 12.78+2.91
R RELL L AR L IX 0—10 179.64+36.89 10.81+1.87 16.76+3.35
Predominantly continuous permafrost 10—20 133.89+37.40 9.10+2.15 14.70+2.01
20—30 114.79+36.66 7.80+1.93 14.61£2.43
30—40 93.13+35.27 9.58+10.62 13.12£3.80
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Fig.6 Relationships between SOC, TN, C/N and soil depths in the active layer in the Source Areas of the Yangtze and Yellow Rivers
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Table 3 Contribution, interpretation rate and significance test of the influence of environmental factors on SOC, TN, and C/N

BT

TR Environmental fitt e TUERR P p

Soil properties factors Explains/ % Contribution/ %

AP R AL SD 10.1 11.3 7.6 0.002 **

SOC TN .C/N ASL 7.6 8.8 5.3 0.044 *
FVC 9.6 10.3 6.8 0.025
VH 2.7 2.3 22 0.168
AGB 4.8 5.4 4.1 0.064
ALT 20.9 26.4 11.7 0.002 **
MAGT 26.6 35.5 20.4 0.002 **

3% pH XF LRI i TTRRE 3K 72.4% (P=0.002 " ) AT MR R TTRRER , B RAHEF SR AH pH ZIETEN ; « FIRTE 0.05 K
FTFEREE, «x LR 0.01 KFTFEREE,;SD: L3R soil depth; ALT; Z 4% 115 512 B active layer thickness; ASL: ¥ 4K = B
altitude ; FVC . 15§ 7 5 & fractional vegetation cover;VH:*E?ﬁ%)}:{ vegetation height; AGB Hi A= ## above ground biomass;MAGT;gﬁ?(fﬁ:tﬁEﬁ]

Hi i mean annual ground temperature

4 it
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i1 BEE IR A VUL AR R AR, R 28 R R SR AR R b U B F R A R MR R
R RIFEG A — R LS A S RG2S M4 SR R AR SO ST & 3R, JRIX SOC TN ,C/N FHLH
TE R RIELE AR + X d i, 725 R X AIG; 148 SOC TN C/N H4EY HR 16 sh2 R 2 AAe, IC
ARSI R AR 5 15 3h 2R E X SOC TN C/N 28 S 1 i R R 45k 26.6% .20.9% , 3 W % + 44
FE R S E 4 SOC TN |C/N 22 F R A EERA 2 —, Wa 81 08 7 7 985 5w 3 2 4R 7+ KB R
it 2 A A FRAE , R IA AR+ IR S i = TR X, AR — R 4 S RRE 50 X 37
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