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Abstract:[ Objective] The temporal and spatial variation characteristics of soil moisture and its response to
rainfall under different cover types were analyzed, and the remodeling process of cover types on soil hydrolo-
gy was discussed, which provided scientific basis for optimizing plant cover types and improving vegetation
carrying capacity of soil moisture in Mu Us sandy land. [ Methods] Grassland, salix land and bare land in Mu
Us sandy land in Yulin City of Shaanxi Province were taken as research objects. The soil water dynamics in

0—150 cm layer and its response to precipitation were analyzed by combining annual in-situ observation and
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classical statistical analysis. [ Results] (1) At the annual scale, affected by the difference of vegetation root
distribution and water consumption, the soil moisture of typical cover types could be divided into stable
period (December to February of the following year), accumulation period (March to May), consumption
period (June to August) and recovery period (September to November). Soil profile moisture showed
obvious spatial differentiation, it was higher at 20 cm in grassland, it was higher at 50 cm and 150 cm in salix
community. Plants in grassland mainly used soil water in 0—50 c¢m, salix mainly used 50-—100 cm soil water.
(2) The response of soil moisture to precipitation in shallow layer (0—50 cm) was slower than that in bare
land, while that in deep layer (50—150 cm) was [aster than that in bare land. (3) The depth of precipitation
recharge was significantly positively correlated with precipitation, while the response lag time was signifi-
cantly positively correlated with precipitation duration (»<C0.05). [Conclusion] Vegetation type, precipitation

duration, precipitation intensity and freeze-thaw process affect the redistribution of water in soil profile and

dominate the succession of vegetation type under the change of precipitation pattern.

Keywords: Mu Us sandy land; soil moisture dynamics; rainfall infiltration; different cover types
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Table 1 Soil physical properties of three vegetation types in the study area
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20 0 0 100 1.52 0.0 1.1 98.9 1.57 0.0 0.2 99.8 1.52
40 0 0 100 1.51 0.0 1.0 99.0 1.51 0.0 0.9 99.1 1.53
60 0 4.1 95.9 1.57 0.0 0.9 99.1 1.52 0.3 21.2 78.5 1.59
80 0 4.6 95.4 1.55 0.0 0.7 99.3 1.53 0.0 15.0 85.0 1.57
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Fig 1 Soil moisture content dynamics and precipitation and temperature changes of different cover types
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Table 2 Characteristics of precipitation events
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Fig. 2 Mean change of soil moisture content of different vegetation types
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Fig. 3 Changes of soil water storage under different cover types

3 it i

3.1 AREABWIT TIEAS BT

(1) XF + 58K 43 3 B4 AR 52, 585w AS
[ R A S 2485 K o AR S B VR 50— 100
em<C100—150 em<C0—50 cm, Y0 s R I FF 0—50
em<<50—100 cm<<100—150 cm ,iX 54 R 4> 15 B 1iF
A FENMR R FE A AERE 050 em, Hr 20
em AR R b 27.15 %0 ff £ 5K 43 ] 20 em AR,
VPHIR R EZE M AERIE 0100 em JEH,50 cm Ab
MWE G 27.15% 1 50-—100 cm 75 Bl VI & & 1
MR TR, PR R KB >R 2 4K
ZHESEW T B E 100150 em, %2 TS K&
VORI > B, B AR ML K A B P 050 cm

<50—100 ¢cm<C100—150 cm, H & &Kk &M & T
B, HAEPTE 100—120 cm kb, 54 A He , 75 3 F0
VO MIAR R J2 A0 1 4 9 K 2 ) AR T 2R
FEK T2 BRI AR R WK 2 K B 17K 43
TZE 8, (AR JZ K 38 75 B wang 880 HE
(AR 2R BRI A B+ R s B i, T
S raa WIAR 2R WK AR DR A IR )2 K A B T
FIRJEUY L MR KAy 1 5 w2 sh A Y, R L AR
3—5 ABKEZH, MR R X (0—50 ecm) B /K& MW
B T HA X I, &3 27.7 mm, M7E 6—8 F M9k
R IR ZUI AR R XK 4 PR 98 > & 15 mm, 7R
9—11 A & E i ss, & /K& B2 20.4 mm,
TP R TE 20~100 cm N 40 6 B 50, LA 25 Hb,
FEUML .
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Table 3 The lag time of soil moisture response under different cover types h
i i i
FER i /mm " .
10em 20 em 50 cm 100 cm 150 cm 10em  20ecm 50 em 100 cm 150 em 10em  20ecm 50 cm 100 ecm 150 em
7 — — — — — — — — — — 1.0 — — — —
8.8 1.0 2.2 0.5 1.5 0.1 1.2 9.7
13.4 4.2 6.3 — — — 5.3 6.0 6.3 — — 2.2 5.0 24.0 — —
20.0 1.0 2.8 13.0 27 124 1.0 2.7 4.5 9.5 112 0.1 1.5 2.0 31.0 143.0
19.5 1.7 2.0 — - — 1.0 2.0 4.0 27.0 — 0.5 1.0 3.5 29.0 —
32.0 0.8 1.2 4.2 — — 0.8 1.0 1.8 10.0 — 0.2 0.7 1.5.0  13.0 —

T " FRR K %R K R A S

F4 AEABHWEET 10—20 cm KRS HHFMES EFIFMEHRL

Table 4 Correlation between soil water characteristics and rainfall characteristics at 10—20 cm under different cover types

j=31v 4 He K 5y [ 7K 5t [ 7K i JiE % W g At o KR WA P K
. 4 IR 0.92" 0.81° —0.28 0.78" —0.50
F3 10 em W I i 1] —0.21 —0.43 0.78" —o0.21 —0.41
. i 0.12 0.19 —0.41 —0.10 0.20
R W 5 i) —0.21 —0.72 0.78" —0.23 0.51
Wl 10 em wima 0.33 0.35 0.05 0.30 —0.43

it S5 () —0.18 —0.42 0.8 —0.10 —0.35
bl 20 em H i 0.58 0.37 —0.03 0.49 —0.51

it I B 1] —0.35 —0.47 0.55 —0.44 —0.16
. 4R 0.51 0.43 —0.20 0.68 —0.35
#I 10 cm W I B 1) —0.21 —0.62" 0.70" —0.26 —0.57
. 14 0.75" 0.69" —0.36 0.69" —0.43
#i 20 em W I B 1) —0.26 —0.47 0.77" —0.20 —0.42

(2) HE Bk 25 B RN 7K A S5 A X 4 380K 43 T 43 A 1Y
o, 12 224 2 AR —9.1°C (& 1A Bf
% IX A T 7R 45 300 HL R A B /D A8 0 Ab T R 2 L FE K
b, R R AE RS . R KA RE. 35 HF
IR 10.7°C R T . R HEAR R B 2 R OK
T ¥ W90 R P A 3R 7 10 0 e )2 A PRI AR R T
FERC /D WK AT R0 25 25 55 b VDR R )2 -
PRI 0 = 3 ) T 0 DR A A e 1 1 B K i, X R EE
K FEPR S S M EEE, 6—8 H AIRZEH
FhE s B Y IE A TR K I Z 0K, £
S R RIEN L B K AN 2 /N T K A I FE L K A3 A
9—11 H A R i W A% . FE 40 FE K B AR I =2 I /K
R B R FRK BRI th S IR 4 p, B+ 3
HITH A 2 S oK A E T
3.2 AEIBEH IR 115k 4 ¥t BE 7k B I Rz

WFFE X b F K7 ZE 9 m BAF % A8 9 AR 2 IX 35,
IR A3 B A 25 A A BR L BT DA R 7K R 4 38K 43 Y R 2D
kIR

(1) XFREZK B MmN . R0 R K, 12 30K
43050 cm) #fHth X 45 B 7K B4 e R o B d 3 T b
IR R, 3 2 R RN VD WD ) A e 2 R R L R
i 7 W FN A= ) G R BRI BB R AE N, $i
L R K E B K A (50—150 cm) B HE
M) 7 38R 3518 T e b RN VD90, 3 T BB PR R VO MR R A

TR BUAR B R S Y s B AR AR 0 A TR HL AR
200 /TR M (0—50 em) A B3] (50—150 cm) .
i — 7, 3T S M UK 4 R, L8R 60 cm
F1 80 em ALy AL 1 R L 433 5 21.2 %6 F1 15 %6, Ml
M ATV 4.6% VP HI 0.9%F 0.7% (K D, W)E
T+ 3K 53 (50—100 cm DX HIFH 20 mm A M Ji , WA L
FisF ] P M0 << << dth  #M 25 IR E K T
SR T 5 X KOG A Y B AR T L AT DL 2R
i A oty R 2N [ VDR RN K A B T R L dE R AR AT
By, B B AE R A A s S B X e A Bl T 1 VD A
B 1) RS M ] RS

(2) X R 7K Dy B 08 K 58 B (R Il N . 32 B K D
A (R 2, 3 Bl 28 AU £ 380K 40 X 20 mm H Y Al
32 mm KET¥ A 0 N, 10 AT A TG A B R 4 TR A
A EBERFEH, FEEN 20 mm H R A FE KT
A AT R KA T8 . FEK 20 mm B, B FTYD
WA J2 38K 43 o 37 i S B TED R T 32 mm BEOK, EE
B JE B KR R, e g TR M A B RE R
H, 534,32 mm KN JE T80 B 9 FE oK, 32 1T 5
1 A SR AR S ARG, DL K Y P 2R Y 3
[ SZ M [ TR AN 45 4/ o X 5 Liu™ f2= 7 AR
FWMMF R . [RIB ., i1 R 40 B W S i
W A/, Bl A R TN e 22 B K A A s B L T
VLB VP AT R 10 cm AT 20 em Ak + 38 7K 43 Wi of
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i Je B 1) 5 A B R B W IR ARG

(3) X R K A6 Jmy R Wi L o AR BIF 5T IX /0N T 2 ) F
IR A 7 TR K R B 85.9 %0 L B K AT 7
SRR LAY 42,1 % 5 T I GO A R K S5 R AR K
I 12.7 % K B BB K B Y 47.8 %5 K 2K
SR RE AR F 4 5 AT K F ORI 1.4 %0, BEK B R
BEK B 10.1% . K HF5T 32 B /NG9 50 [ oK b 465 %)
TRJZ B HOK S, T g5 MR AR R R R L R S
BIFEKBEN A B 2R )2 1 e, R T U AR R 4 W i Al
FAET D BRSO R SR R R B B RV
HiL A A K AR Al S B0 ke AL O 32 R BN KK
F A BTN K AT BT X R 2 K A3 B ol 3 R
R 2R A 0 A A L 2 X A ol 7 A KR

4 5

(D 7E4ERRE, LHOK RN E D (12 H
FERAE2 D BB G5 A) HAEM (68 H) Al
PRI CO—11 F) B R4 3K 53 F 2k HEAE R
SR . AEdE 1, K R TE 20 em B
VLA VP MIAE 50 cm AT 150 cm AR %5 iRy , 4 3t D) J2 A2
100 cm Ab%EE . i TR HIAR 220 3T Ok B 1Y
J& 050 em K F 50100 cm, A Ik, BF 5% X 54 32
BRI 0—50 em WREER LKy . UDHIR R F 257
i fE 20100 cm, % /K & KL F 50—100 cm,
L VO = F A 50100 em 4K S,

(2) ¥RJZLHEK AP 050 om R FE #RHb X 4%
Wi 7K F e 0 6 2 DR T VDA M R B TR A
K3 50—150 con T4 L #R M W) R 18 T R M A D
B B KR 2 R 2 55 I K DAy Jk 3 TE ARG I Wi 7
J5 IRF 1] 5 ek 7K 3 I Sy 5 TE AR O (p <20..05) , R i ad
T L 8 24 R R 5 KRR A 52 ) - 98 1) T K 43 73 TG
K3 X Wi K B R I K D IR A I T I 0 A
AR KA BT T R E A A K

(3) V4% Rl J00 A0 Ol 0 o IS TR A 5 i 4 - 4
JK 53 B 8l 25 78 A ) T 534 DT 52 W) 5 A B 2R
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