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Saturation of available soil water for micro-topography
in loess area of north Shaanxi

LI Zeng-yao, ZHAO Xing-kai, ZHU Qing-ke
(School of Soil and Water Conservation , Beijing Forestry University , Beijing, 100083, China)

Abstract: The paper investigated the saturation of available soil water at soil depths of 0 ~ 60 e¢m for sunny, steep
slope micro-topography in a loess area of north Shaanxi on the basis of wavelet analysis, regression analysis, and the
Mann — Kendall trend test, aiming to clarify the characteristics of saturation of available soil water in different micro-to-
pographies and its relationship with plant community characteristics. The following findings were made: (1) At soil
depths of 0 ~ 60 c¢m, in terms of the saturation of available soil water, different landform units can be ranked in the fol-
lowing ascending order: collapse, platform, undisturbed slope, gully, shallow gully, and scarp. The saturation of avail-
able soil water of the gully, collapse, and scarp increased significantly; the saturation of the available soil water of the
shallow gully, platform, and undisturbed slope showed a downward trend, but the trend was not significant. (2) During
the study period, the main cycles of different micro-topographies were different. Scarp, collapse, and platform had the
same main cycle. The main cycles of the shallow gully, gully, and undisturbed slope were 23, 21, and 28 months, re-
spectively. (3) In different micro-topographies, the Margalef richness, Simpson diversity, Shannon-Wiener diversity,
and Pielou evenness indices were positively correlated with the saturation of available soil water. The highest correlation
was found between the Shannon-Wiener diversity index and the saturation of available soil water.

Keywords: loess area of north Shaanxi; sunny steep slope; micro — topography; saturation of available soil water
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Micro- Depth Wilting Field capacity Bulk density Available soil . . MK-Z
. 3 available soil
topography /em coefficient/ % /% /(gem™) water/ % water/ %
2] (2
i 0~20 7.12 35.12 1.19 4.75+2.90 16.97 -1.33
Shallow 20 ~ 40 6.61 32.70 1.21 4.51+3.13 17.29 -1.01 -0.89
gully 40 ~ 60 5.95 29.78 1.37 4.13+2.56 17.32 -0.98
0~20 7.54 37.43 1.11 5.11+£3.14 17.10 1.02
{: ¥
é?lﬁi 20 ~ 40 6.22 29.84 1.26 3.90+£2.94 16.53 0.79 1.69° "
40 ~ 60 5.32 25.04 1.32 3.06+£2.06 15.50 1.84" "
0~20 8.39 41.44 1.07 2.78+1.99 8.41 0.84
1R IG
ks 20 ~ 40 6.04 29.71 1.20 2.42+1.97 10.23 1.94%" 2.06""
Collapse
40 ~ 60 5.95 29.59 1.19 2.77+1.92 12.11 2.25%"
0~20 7.22 36.11 1.22 2.53+2.67 8.75 -1.39"
452 2
ol 20 ~ 40 5.98 29.90 1.30 3.31+2.33 13.82 0.06 -0.13
Platform
40 ~ 60 6.70 33.25 1.22 4.65+2.64 17.50 -0.14
0~20 6.74 33.68 1.24 11.80+2.30 43.79 0.19
b
Sl%du}; 20 ~ 40 5.82 28.46 1.37 4.37+2.52 19.29 1.297 1.58”
40 ~ 60 6.26 31.29 1.31 3.55+2.67 14.18 1.72°*
TR 0~20 5.76 27.78 1.24 5.21+2.49 23.65 -1.56
Undisturbed 20 ~ 40 6.25 31.23 1.29 2.72+£2.54 10.90 0.48 -0.78
slope 40 ~ 60 6.14 31.31 1.29 3.08+2.82 12.24 -0.85

e * AT 90% WA PERS S, + it 95% WE TR .

Note: * represents trends that were identified to be statistically significant at the 10% significance level; * * represents trends that were identified to be

statistically significant at the 5% significance level.

2.2 0~60 cm T ETIEKSEFIEE RIS

TR BRI 5K AN B KT 22K
WA AR R A O, B TR A B FK 575
RASTHIRE K SRS B R A — 2 WA Ik, I
PRIT LI RO MR EE A A I P AR AL R AT oy T
PR AEB S BRI 4%

2010 4F- 8 H £ 2013 4F 6 H A HLIE 0 ~ 60
em T ZRBETEEIN , T3 BOK I EEZE 4K 1) Mor-
let /)N 725 4 22 B S S (L ZR IR R/ IN i T 2= R AN 1] 1
FIis o AE/NBZEAL R B TR AL B, IE(H RN
A A ORI EE D 5, B R 3R UK R R
FERA . H AT 0, v 3 - 87K A3 A RN B /N R %K
GIHLRTE 7.14.23 N H AL BRI RER %%, H

RAT/NER B AE O, B SOKIE
FBE /NG 7 22 B 7 /NI 2546 23 .14 T 7 A4S A Ak
FEAEARAEL , PR T LAAS: R Y VA - 3984 ROK i A A
35 H RBENFETE 23 A H 1953 2 35 i, Ak ik
A 147 A H R BEEZEALE ], MR35 Morlet /)N if A7
P Z2 B SRR A LR RNy 22 AT IS S 1 48
AROKMIFNFE AR E R 23 A~ H o HAR A
B a3 [RIRE ) 2 BT, T A5 384 REOK A0 A 32 )
Wy 5k 21 (V1A ), 2258k ) ,22(226) ,22(BEXK)
28(JFURHE) A~ H |, 45 R R A [l Sl b T 2855 A W] 119
F SR ROBE W] UK SR 3 Jir ok 4 B A RIOK A R EE K
S X AREL T B R R K TR ECVE A



92

TR XAV BT

A

/1
Period scale/Month

Ji ]

V)4 Gully

11 P4 Collapse

Period scale/Month

201

It 1) Time(Y-M) I i) Time(Y-M) I 171 Time(Y-M)
i ) 19k ! o

0 0.7 74 Shallow gully g 07 Yl Gully L 014 15l Collapse

o

506 g 06 £0.12

= = =}

g5 $05 $0.10

s s 5

504 504 < 0.08

> Z b4

£03 z 03 £ 0.00

# 0.2 o2 4 0.04

R R N

20.1 0.1 ax 0.02

<, i A < <

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 S 10 15 20 25 30 35

FI R A
Period scale/Month

JEW R B/

Period scale/Month

J REEVH
Period scale/Month

R B% Undisturbed sl
—

= = 3 = 30 N
£ g g \
mS m w3
~ 2 oy = =~ =
-2 =) 3 20
! ¥'s ¥R
S - 2 = 215
R o R g Bz
E3 "3 =2
53 S 3
o ~ o s
F2016-12 201105 2011-10 2012-0.
5 ) Time(Y-M) it i) Time(Y-M) It 3 Time(Y-M)
» 0.18 %% £7 Platfopm o 045 fit 3K Scar, 1.4 J5UIR 3 Undisturbed slope
3
2016 2 0.40 g12
5014 g 0.35 g 10
2012 Z 030 z
2 53 |53
2010 5025 Zo0s8
>
< 0.08 § 0.20 §‘ 0.6
i 0.06 e 0.15 404
= 0.04 = 0.10 =
#0.02 3 0.05 202
o0 < 0 < 0
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

JAW R A
Period scale/Month

& 1
Fig. 1

JER A

Period scale/Month

TEARUKBMENEEELEMGE

The isoline of the real part of Morlet Wavelet coefficients, wavelet variance in the

JE R A
Period scale/Month

principal period scales of saturation of available soil water

2.3 HEYHEHTESIEAERKSEMENXR
AFFTE ] Margalef = & 45 %4 (Ma) | Shannon
— Wiener Z A48 % (Sh) | Simpson Z2FEPEFEE(Si)
1 Alatalo 245) BEFEEC(AD WF AW EVE FRAE S 1%
AROKMIFIE IR TR o A [FRHIE BB R E TR 4K
I 2 firs .
F2 EWBEEFTEY

Table 2 Indexes of plant community characteristics
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YI7A Gully 2.34 .52 0.73  0.67
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BEK Scarp 2.48 1.70 0.76  0.71
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