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Fig. 1 Location of the studied area and distribution of soil profiles
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Fig. 2 The soil texture triangle in the studied area
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Table 1 Descriptive statistics of basic soil properties in different soil horizons

ok wE Wk Bk T /(g em™) AHUR A/ %
/% /% /% T EbRfEE  BUME RO PWESARMEE  BUME Rk
15 78.46+10.87 15.91£8.03 5.6242.97 1. 26+0. 13 1.02 1.52 14, 0941. 58 11. 94 17. 40
B 18 76.69+£9.98 15.78+7.02 7.53+4.71 1.42+0.12 1.11 1. 64 10. 2140. 88 8. 66 11. 61
C 15 81.80410.50 14.12+8.55 4.09+2.78 1.45+0. 22 1.07 1. 88 6. 74=+1. 54 3.79 8.19
B3t 47 77.88+11.01 15.9448.02 6.18+3.98 1. 38+0. 18 1. 02 1. 88 10, 4143.19 3.79 17. 4
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Fig. 3 Relationships between soil bulk density

and soil organic matter
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Table 2 Pearson correlations between soil water retention properties and basic soil properties

Uz ML FkL HE AL In BbHL In Hhr In ki In®E  InfHHLUE
W kr 1. 000
Mk —0.953* 1. 000
ikl —0.795%*  0.573* 1. 000
Fauiy 0. 084 —0.088  —0.051 1. 000
HHUE  —0.179 0.138 0.207  —0.621* 1. 000
Infbkr  0.997**  —0.952** —0.789" 0. 096 —0.173 1. 000
In#pki  —0.933*  0.960"" 0. 599 —0. 051 0.119  —0.915** 1. 000
InZhki  —0.862*  0.689* 0. 949" —0. 041 0.216  —0.846**  0.749** 1. 000
In £ 0. 083 —0.089  —0.048  0.996**  —0.603** 0. 094 —0.054  —0.045 1. 000
In BHLFE  —0.189 0. 141 0.227  —0.570%*  0.974% —0. 182 0.132 0.229  —0.452 1. 000
00 kpa 0. 155 —0.154  —0.111  —0.674**  0.466* 0.139 —0.203  —0.157 —0.668** 0.472*
010/ —0.165 0.175 0.096  —0.654"* 0,570 —0.182 0.111 0.114  —0.665"*  0.530*
O-s0rpa  —0.081 0. 086 0.046  —0.593*  0.563% —0.096 0.023 0.047  —0.606 0.521
O—100/pa  —0.040 0.014 0.079  —0.531*  0.566%* —0.055  —0.037 0.066  —0.537** 0.536"
0500 kPa 0.110 —0.148  —0.001 —0.385**  0.505*" 0. 096 —0.187  —0.035 —0.377**  0.508"
61500 kPa 0.119 —0.158  —0.007 —0.341** 0.464** 0. 106 —0.193  —0.042  —0.331*  0.475"

*,P<C0.05; ** , P<C0. 01;1n, ) e MJEEAIXTEL.
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Fig. 4 Soil water contents at various potentials
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Table 3 PTFs for soil water retention and P value of functioning factors in PTFs

%ﬁ? i PTFs BD OM InSI InBD InOM R
0 1 0.777—0. 263BD P<<0. 001 0.674
2 0.701—0. 225BD—0. 034InSI+0. 049InOM  P<C0. 001 P<C0. 05 P<C0. 05 0. 744
—10 1 0. 317—0. 293InBD P<<0. 001 0. 665
2 0. 235—0. 223InBD—+0. 0060M P<0.05 P<C0. 001 0.718
—30 1 0. 264—0. 248InBD P<C0. 001 0. 606
2 0. 181—0. 177InBD-+0. 0060M P<0.01 P<0.01 0. 676
—100 1 0. 060-+0. 0080OM P<<0. 001 0. 566
2 0. 124-+0. 0060M—0. 120InBD P<0.01 P<0. 05 0. 637
—500 1 0. 029-+0. 065InOM P<20. 001 0. 508
2 0. 015+0. 069InOM—0. 021InSI P<0. 05 P<C0. 001 0. 569
—1500 1 0. 031-+0. 054InOM P<<0. 001 0.475
2 0. 008-+0. 058lnOM—0. 018InSI P<C0. 05 P<<0. 001 0. 541
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Impact of Soil Organic Matter on Water Hold Capacity in
Permafrost Active Layer in the Tibetan Plateau

Sun Yan', Wang Yibo"?, Sun Zhe', Liu Guohu', Gao Zeyong®
(1.College of Earth and Environment Science, Lanzhou University, Lanzhou 730000, China; 2.State Key laboratory of
Frozen Soil Engineering, Northwest Institute of Eco-enviroment and Resources, Chinese Academy of Science, Lanzhou

730000, China)

Abstract: Soil water characteristic curve as a characterization of water holding capacity and the description
of the function relationship between matric potential ¢ and water content ¢ is the key to study the soil water
infiltration, evaporation, soil erosion and solute transport. Affected by alpine climate characteristics, organ-
ic matter was extensively accumulated on the Tibetan Plateau. In order to determine the factors influencing
soil water retention of active layer in permafrost regions, especially the influences of organic matter, sam-
ples was collected and analyzed from the Beiluhe Basin of the Tibetan Plateau. The results indicated that
compare with soil particle-size distribution, bulk density and organic matter were the major factors that in-
fluenced the water holding capacity. High matric potential (0 to —30 kPa) was given priority to with bulk
density while low matric potential (—100 to —1 500 kPa)was given priority to with organic matter; organic
matter can affect soil water retention by altering soil structural and enhancing soil sorption, meanwhile, the
influence extent depended on organic matter content with a positive correlation. This study were useful for
understanding soil hydrological characteristics and provided theoretical basic for hydrological process in al-
pine region.

Key words: Tibetan Plateau; soil water characteristic curve; Pedo-Transfer Functions(PTFs) ; organic mat-

ter.



