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Temporal stability of soil water under different soil coverages
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Abstract: Temporal stability is an im portant factor to analyze the spatial and temporal variability of soil water, so its study can
provide reference for the prediction of local soil moisture, evaluation of water resources, and development of hydrology modek
ling. According to the reat time monitoring of soil moisture data collected by EC- 5 sensors in the hillslope scale of 2 m?, the tenr
poral stability of shallow soil water under four different vegetation covers (spring maize, wheat, ryegrass, and bare land) were
analyzed using the relative difference method and Spearman rand correlation coefficient method. Results show ed that the tempo
ral stability occurs in the shallow soil water under different vegetable types and slopes with small MRD and standard deviation
values at various soil depths. There was no significant difference for the t em poral stability of soil water under different slopes,
but obvious difference under different vegetation types. The temporal stability of soil water for maize and ryegrass w as obviously

low er than that of wheat and bare land with smaller MRD and standard deviation values.

Key words: soil water; temporal stability; vegetation type; slope; Spearman rand correlation coefficient ; relative difference
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BB (S AN 1S) 7K I 38 b 3R USE 3630 T 5O -
PR o IS RS A b 0 R N2 L ROK B R A R
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Fig. 1 The rainfall amounts of different soil coverages,

including simulated and natural rainfall

Tab.1 The design rainfall intensity and duration of grassland and bar eland

i H Pl P2 P2* P3 P4

BWAFH (mme min!)  0.42 0.75 0.42 0.42 042 0.50

JiBf/ min 183 180 120 360 360

P6 pP7 pP7* P8 P9 P10 P10* P11
0.50 0.75 0.42 0.58 0.49 0.70 0.58 0.43
360 180 180 360 180 180 180 130

F: P2,P7 Rl P11 BERT ) — 48R 5RiASG, P2, P7* , P10* BERTRD G FERY o ()58 A Bk o,

2
Tab.2 The physical and chemical properties of soils in the study area
WA KR HRFEKE  EAEKE R et 2R AR BUBRZL B %)
f(m3ew?)  /(mdemd) /(mme min) /(g kg!) /(g* kg!) /(g-kg') /(g-kg') <0002 0.002~ 002 >0.02
0.392 0.256 0.013 0.61 19.6 0.48 1.18 11.8 25.8 62.4
* 766 ¢+ Fi ok R A
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Fig.2 Layout of soil moisture sensors
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3
Fig.3 The MRD scatter plots of different observed soil
moisture points for wheat
4

Fig.4 The MRD scatter plots of different observed soil

moisture points for maize

5
Fig.5 The MRD scatter plots of different observed soil moisture

points for grassland and bareland
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3 MRD  Spearman
Tab.3 The Spearman correlation matrix of MRD at different soil depths for wheat
e ‘igz‘};ff, ‘iﬁ‘)}? 5, i;B‘iF;* 5, b&;ﬁ 15°, if;zfs:* 15, i&ﬁ;* 15,
10 em HI¥ 20 em R 40 em HI¥ 10 em B 20 em RJE 40 em
YW IE 5, VR E 10 em 1
WS, iﬁ%‘/ﬁ‘ 20 em 0. 886" 1
W 5, L 40 em 0. 657" 0. 886" 1
WRE 15, %% 10 em - 0.257 0. 086 0. 086 1
WE 15, % 20 em 0. 029 0.314 0.2 0. 486 1
YRE 15, 3R 40 cm 0. 143 0.371 0.314 0.2 0. 886" 1
T+ JORAEEAEEECR) 0. 05 I, AHSETER WM. LUF.
4 MRD  Spearman
Tab.4 The Spearman correlation matrix of M RD at different soil depths for maize
T _lﬁfgs", i&&: 5, }&Bﬂ?s’, ‘Jﬁrgls", ‘Jf;zrg 15, }‘&Els",
W 10 em WA 20 em RBE 40 cm WREE 10 em W 20 em B 40 em
WS, KTE 10 em 1
WBE S, B 20 em 0.714 1
WS, RIE 40 em - 0.371 0.257 1
WE 15, %% 10 em - 0.429 - 0.143 - 0.086 1
YR 15, IR 20 em 0. 143 0. 029 -0.2 0. 429 1
WP¥ 15, IR 40 em - 0.371 - 0.543 - 0.029 - 0.086 - 0.029 1
5 MRD  Spearman
Tab.5 The Spearman correlation matrix of MRD at different soil depths for grassland
- WS, R s, W s, R 10, YR 10, YR 10,
W 10 em R 20 em W 40 cm R 10 em R 20 em RE 40 em
WS, '?7’?/# 10 cm 1
W 5, B 20 em 0.5 1
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W 16, %% 10 em -05 - 1.000"" - 1.000™ 1
Y 16, ¥ 20 em 1. 000" 0.5 0.5 -05 1
YRE 10, SR FE 40 em - 1.000" -0.5 - 0.5 0.5 - 1.000"" 1
i RORTEEAG O Q01 I, AR EFE . LUFR.
6 MRD  Spearman W) R 3R 340 75 0 — 20 5 4 AT BRI

Tab.6 The Spearman correlation matrix of M RD at different
soil depths for bareland

b W 10 em WA 20 cm W40 cm
R 10 em 1
WA 20 em 0.5 1
W 40 cm - 0.5 ~ 1.000** 1
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Bk ®e BB S tE. R, AR [ 3 R 8] 19 AR AR 1
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2 3K A3 I T RS 1 (A7 A6 B AN ) iR 2878 o 3 1)
RO, B2 1K 43 (0 S e DN 22 L A S 0 )R R
A 1, A SCIRTRIE A 0 A 4 R 2 R 38 1) g i JEAT 40028
T, AN TR ROBE DA B - S B R = 398K 43 I ) et e i S L
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