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Abstract: In the sandy land ecosystem with water shortage, soil moisture is the main controlling factor for
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vegetation restoration and water resources management. Therefore, a correct understanding of the distribution
characteristics and spatial-temporal variation of soil moisture in the sandy land is the basis for promoting the
sustainable development of sandy land water resources. The Mu Us desert is taken as the study area, in-situ
experimental observations, classical statistical analysis and hierarchical clustering analysis methods are used to
reveal the spatial and temporal changes of soil profile moisture with or without vegetation cover, and the effect of
plant growth on soil water distribution are discussed in this paper. The results show that in the non-freezing period
of 2016, when the groundwater depth was relatively shallow, the average soil moisture content increased with the
increasing soil depth under the bare land and vegetation coverage. The soil layer of 0—350 cm thick can be divided
into the climate-influencing layer, transition layer and groundwater-influencing layer. The average moisture
content of the bare soil profile is 23.59%, and the coefficient of variation is 4.25%, which belongs to weak
variation. The profile moisture content increased significantly during the observation period, and the rate of
increase reached the maximum when the heavy rainfall event occurred in mid-August. The average moisture
content of the soil profile under the vegetation cover is 17.74%, and the coefficient of variation is 15.61%, which
is a medium variation. The water content of the profile dropped significantly during the observation period, and it
dropeds the fastest in August after the Salix matures. At the vertical depth, the influence of vegetation on the soil
profile moisture content approximates a Gaussian curve, and has the greatest influence on the moisture content of
the transition layer, accounting for more than 50% of the total influence. The impact on climate-influencing layer
and groundwater-influencing layer is relatively small. As plants grow, the relative influence on the climate-
influencing layer gradually weakens, and the relative influence on the groundwater-influencing layer gradually
increases. The research results can provide references for the rational regulation of water resources in the semi-arid
Mu Us Sandy Land and the stable development of the sandy land ecosystem.

Keywords: soil moisture; spatial and temporal distribution; bare land; vegetation cover; Mu Us desert

K I3 5 M XA ) A A AR R A B
BERR A R ZR, 2 1) 2 V0 b AR 2 R GE K AR B FAR B
PRI B SR P 71, S 3 R K — R RS
B RGP RE A L K S R ST A BRI Ak o AR
MR M MO RS I R AR 28 RO Y
2, B K BB AR IS AR RIS TS
I3 INTRYD 3 = 57K o B I 258 728 S R i S o3 A WL, X
e R B ALL 5 T K SO R A R AR B L TR BR AR VD b A
ARG E SRR M HA T 2 (P

IR, V8 22 5 3% X v iy - K 73 B4 ik 8] B 73 ] 722
RBEAT TRISCOFSEY 1 i 2 WH 53R, Vb K
3 W I 1) 79 742 Al 3 B2 52 B[] 2= 74 [ oK i o0 A 1Y 52
Mg, AR Bl 2 1 B A Ak T R E R 73 O R T K o LR
B BRI ST R E I A, R
PERA AR B b 3R AU RIS R W, M A o e 1 R
b eI K 2 R A E B R . — A, A
i de D WU B Vb B e S K R R, RS TP ik
2, MO S i 22 0 8158 VD e B K B R iR, RRIX
A RGP BB KA R B IR R LK,
45 LK oy ™ E R, A S EBHEY R IR 2

T, BELA 7 p A AR SR . A
AW, RT B YRV - oK = B
TR Z B GERE KT b AR AT R A [a] &
(VAR PN D5 SR8 05 e = /) 7 ) G
o] b 22 5200 i TR SHE g s T, T Lt
B 7K I 25 AR AR B X HEAIE ST R G R e DR B AR I R
A, R ORAC M K R R K 2 (8] A AR
BB T AL

H T, A SCH A b K A e A, Y
UG R TT Ik, M T BB R Y
b B K AL RGO T R A R i S T A4 K
I3 A A A Bk 23 AR AR HEAE, IR T AR B [ A
KB B ] 1] 3K R R K A B B2 0, ASBIESE AT
N2 BAUD AR RS X W R k4 5K o3 H]
FK B A PR i S 4%

1 HRXHER

W XA TR o SHE, TSRV PR
BRCEL 1), Z X ARSI 5.6 °C, 4F H FERT%L 2 600 h,
AEZE RN 2 109.2 mm, 4R K & 386.1 mm.,



- 36 - 7K SC L T

5% 6 4

AENFET R EERLE 79, 4524 R EKE
67.2% . 2016 4FJ& T-F/KAE, 4F N RE/K St 361.8 mm,
LI 48 N R K i Ry 357.1 mm, BFSEIX NV 5
[E) 3 o A B) 43 A7, V0 b £ 3 DR TP N F2 0 B TP o
s —, BERe ik, HIEREKARES . HIE K E R
6.85% , 125 KN 0.7% , Fr- 18] 3 M 3l T 7K - 2 45
0.4 ~3m, B EFE A 50 ~ 60 cm. AFFEIX Y
TSRy A, JEN, HER S o VDM 2 4 AR TR AR
VAR, AR AEYD ool Fe ), 2 B 5 28 VD b o Y
DAY, A6 VD DAY 1 5 i e v AT W L A

* JEA I A R

o B4 — 5
o ili% [ eoxw
1 FRKEERRAENRGCE
Fig.1 Scope of the study area and location of the in-situ
monitoring point

2 HRFAESHIERE

2.1 i E M KA

S ASE AW sy 5 T 2 W AT R 2 10 [ R ARG
W, AT T 2 AN SRR RE T 4% B 28840 . 8B H
1% 200 cm, TR 420 cm, ¥ [FE T 25 4K S8 359 19 KL
Vb o i 1A ZEB AT T 2015 AR AR T 1 AR UD A0
WIH, 7 IAEBMUP AL TREMS 2 %38
AN IR BE R S BRSO R 1 eAh, 4y
AR 1 A KRN 31.0%, Vh M 340 A K
4 30.6%. 2 DMFEBACTIAE T & KRR (5T,
1% ~ 2%) T 7K KA 3500 199 437 11 ( Diver, +£0.05%) -

x1 HRERRDOHUESH

Table 1 Physical parameters of the homogeneous aeolian sand
measured in the laboratory

AR AR EKFE TN KR BiERE
/(g-em™) /(cm*cm™) /(em’-cm™) /(m-d™")
1.45+0.005 0.014+0.002 0.31+0.009 6.2+0.6

FEEAT W8I0 56 /T 8 6 JIr A5 AR AT 1 I DL IE L
I 25 S A . A T K RSk A A
HZELLTF 3, 10, 20, 30, 50, 80, 150, 170, 190, 210 cm 4k,
V09 Ml TR ) 5 7K RSk A TR 3, 10, 20, 30, 50, 80,
150, 250, 350 cm Ab o 45> UL IS 25 77 itk 50308 A0 32 34
A 5min 13K o WL [A] 2016 4F 5—11 H, b
TGRS H N 12 HERF 4 H . b 50
1 R K KA 43531k 204, 225 em.
2.2 Hdlaor b

FI U Kriging 72 X #0418 W00 £ 4% 6 174 1, 0
T 0~ 350 cm {1 10 om [A] BEAE 2 45 2 o 8 1 3
IKE,
221 ZMGEHET

AR SRR CV AT DL R I SR R B O, T
NN

S
CV=—x100% oy
x

K S—— S ACRPR 2

x—— LB TR,

4 Cr<10% W 55728 5%, 24 10% <CV<100% I} 4
HH SR S CV>100% B Ry SR AR S22,
222 RAESHT

ABEFE LLAS ] 1 J2 3 S K 3R Bl SR 2K
% 25 3 Hr ¥ (Hierarchical Clustering Analysis, HCA) 2
P2 K R A AR AL PR A B AT AR . BEAR
Z 810 P g SRy BRI B, R b 5 v A b ) IR B 34
B 10,

3 HBRE5SH

3.0 EHEK S AR L RRE

- eI KR BE TR BE AR AL WL 2, #R S T
Wil 2 Fiig 50 R, 3738 B K R B TR BE 3G
MR . TR E A, Yo 33 2 (<5 cm)
TR KT R 2 S KR, (B H A RV
KRB 2N T . O T A b o B 4 R
I 7K 53 B, SR )2 DR 2850 W v 4 45 1l 5 V0 400 . )
AT 532, W 3. BRECHE B 10 B, #i b 5 704
X9k 4y 3 )2, AR )Z R 0~ 80 cm, 1 E N
80 ~ 170 cm, )24 170 ~ 350 cm; oML A )E H 0 ~
150 cm, H1JZ 4 150 ~ 250 cm, )24 250 ~ 350 cm.,

P HL 1 AR 42450 ~ 350 em #1) T F X A K R Ry
23.59%, & JZ2 . HE SR E -4 5 KRS 5 11.65%.
19.97%. 30.71% (3% 2) . &2 LG K FHBAR, HEER



2022 4F w o R, S BO RV AR SAE SR T AR RS ] 1 MK A3 S 43 A6 AR - 37 -

K%
0 510 15 20 25 30 35
50 P AR
VPRI KR
100 — B
5150
= 200
Exy
250
300
350 S—

E2 #Hti5ihit tEEHSKkEETESHE
Fig.2 Vertical distribution of the average soil moisture content
of the bare land and Salix land
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Fig.3 Pedigree diagram of soil moisture content by hierarchical clustering analysis
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Fig. 6 Variation of difference in soil moisture between the bare
land and the Salix land in different growth stages of Salix
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