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Response of Soil Moisture Dynamics in Four Typical Herbaceous Communities to
Extreme Drought Precipitation in the Desert Steppe
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Abstract: To clarify the response of soil moisture to extreme drought precipitation in typical plant communities in the
desert steppe. In this study, the soil water content of four typical plant communities (Agropyron mongolicum ,
Sophora alopecuroides, Stipa breviflora , and Achnatherum splendens) in this region is studied. The 0—120
cm soil water content of these communities was monitored from 2020 to 2021, respectively, to analyze the
dynamic characteristics of soil water content and its response to precipitation during the consumption, recovery,
and stabilization periods. The results showed that during the soil water consumption period, the soil water
maintained a deficit state of 4.56% ~7.87% , and this state extended from 0—40 cm shallow soil layers to
80—120 cm deep soil layers with the continuous drought. During the soil moisture recovery period, the
concentrated V grade precipitation (single >20 mm) could restore the soil moisture in the depth of 80—120
cm, and the soil moisture was mainly recovered in the shallow layers of 0—40 cm with the continuous
drought. During the soil moisture stabilization period, the soil water content in each layer of the four plant

communities was ~>10% as the drought continued. By comprehensive comparison of the four plant communities, the
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soil water content of Stipa breviflora community was relatively high in each period, and the soil water recovery of

this community was synchronized in the shallow layers and deep layers, which has important reference value

for vegetation restoration and conservation in the water-restricted areas.

Keywords: extreme drought; soil moisture dynamics; typical plant communities; desert steppe

i TR A 2 AR AR A R T B AR IR AR
SEVEZE 0 A AR T4 o o 5 SO Dk b
HT T I Y AR R A A B T I X
FEE AR BB AL L b D B AL 7 U X R A 2
AIHRSE SR REAR SR NN bR P R A R
Jit 38 o FBIA™ 0 77 5 [ b L N T i A A K
S ST 24 A B o A B B e B AT 2
WL SR I A B IR A A PR o, 7 95 R X
S B R R L R KL R SR K B S AT 2k )
R AR R 2 X B B A 1 K Ak R R
i 5 - 98 A B3 3 [ e S e B iR B 2K R Y S T
A o JEH IR K — Ml 32— 1 MK 70 Ay ) i 2 1
BT e R e 5 R AR A R ST K R G B A A
3t PR TR B AN [ R 2 R Y K 23 3 2
X a6 A FR I 7 %) A8 2 3 P A K 23 Db ] ) T
FrEWE BB,

K I DR S ISR K A A 2 B PR R
FAMG T AR T IR . BPFEKSEAF (<5 mm) B
REAMZATR)Z (010 em) 387K 53 (E 7R R WA B 5 B 4 vy
P4 DX I 3 B A JC R 7K s R R A (> 10 mm) Y
WK o RS X AR T i JEE B i I TR JZ (5> 40 em) 330K
GrA B BN VE T ORI SRR X 70 26 Bk K
PR K ZE, B >5 mm WRE K1 5 45 4R %
IR 60007547 . AR B RAE B Z AT
~F M4 B2 ok K B AL R 8 - S K 3 W SR A0 Dk
553+ DT AL B30 0 A2 85 7K 55 1 K B8 D BE = o8 J& n e
ARTIRE 5 WAL BE A T35

FilZE b b A8 B2 5 4 K O (9 OF JE 4R S A B
FEHI R M RAN B AN B AR UK R 2
SELTRT LA R A [6] 4 J2= K oy i 28 AR A RS Ry . AW
TS OU S 288 R R B 2 52 2 2 W) 3 /K X S 7K 73 b 58
PRI B SCHE IR 2R L TR A B K 0 DR TR A2 H B
MR SE . B, Bk R D B 28 23 A A
PO AR J B X, 3 UK I3 I 23 728 A0 R AIE X [ 7K
SR LI T T TE 07 IR AN [R] L B A A A
A, CYETHRSE 2 4 rh 7R HE R MR | BEAS A ) R VR
B 7K A P O3 AL R o AR o X6 T7E 8 2 S AN [ L 4o
B PR - SRR G U Ay i R A K AT T D L R
T X 2 25 A0 S = - A0 ) A9F 9 B A 4RI

AT A B 6 R - K o3 B9 B = S5 0K A2 B K A
RO A ZH) LI AR R G B (B R R
S S TS AR R e R A A
TR & B RGBS IRHE S {H B AT i 1 AR K PR BE L T IR

AR S5 AL R o 5 o 1 XUV - K A B T (H
T HEE KRR 2 MR W X A 5 T
b A AR 18 - SBEK  dm EL43 A1 IXC i A Ay 1 3t
TR R e R [ R R TR E A K
FEAERT R b, 52 HE Y B R S, T
V5L Ji AEL ) 5 SIS T 5 TR B B e A AT, O A TR AR
fift L HOK AR RR T E .,

g5 b AR SR 3 AR T R B K 5 (2019—
2021 4F) .43 ] il 8 S 155 0 5 52 oy UK R Ly T AR
BE2P R SO ARG 4 2 MR A A A VK R BF 5T
F. 20202021 4F BE AR — 2 RETR  OT R LK o
A 3 A 43 B A [ AR ) A s 2 A A S OK S5 i I TR
ALFRE RV AS R 78 H K IR E S THAE 22 5
P 48 78 % X3 4 25 B TR R W R 6 i T R R K
M 7 o A A 8 7 R AR 3 T R A R A R A T R SR
SR HERL AR
1 #MRERE
1.1 HREHER

TEMEER AR MYIX (37°36'17"—38°02' 04"N,
106°5323"—107°39"40"E) fi T 7 EEh it 2 b AL B g 4R
1300~1 622 m, %X J& T A il 4l KBl 4R 2y
Rkt 296.0 mm, HAp A L), FEAE P 8—10
oA AR R K B 6000 DL BT IXBRARE 3 2K R 4
2 131 mm, HFEAKER 7.2 £, H A AE -1 H R AT [A]
2 876 h ARP-XGR 7.7 “C AR 128 K. BF
X ) E B YR A 55 K E (Agropyron mongoli-
cum) 7 5T (Sophora alopecuroides) 58 E%5T 3 (Stipa
breviflora) . 3 5% ¥ (Achnatherum splendens) . ¥ & &
(Artemisia scoparia) K 5 #HE (Hedysarum scopa-
rium) M3 (Artemisia ordosica) 755 % )L (Ca-
ragana korshinskii) UM (Saliz cheilophila) %, +
R 2 B R I 5 Kb £
1.2 Rt

AW RE T Z G EE K AR IX 12 km X
12 ke LI BT S0 R 2R [ P 45 B2 1 ke X
1 ke 70 HE R0 o AN W] B i 5ot . 7R B e
WU SR T AE B | - SRR X 34 5 1 IX g o 4= K 43
(0120 cm) Y5 W &0, T 2019 4F A & HEAS B VR 135
A ERBER 9 A, HOATS TAREE T 2 50 mH A
- 8 B AR 1 R A B R A A I I K O
DAL 5 R 43 M ST VK (67 ) VI B F (7 ) VA
BEIP (45 D) VR 16 ) AR SRy 4 Fh AL
e 4 ORI A T R e R AR,



56 M EI S < ST BT 4 il S R RAS A ) A v MK 23 0 2 XA e T R KR 147

FEAZ X I EL A R PR AR e

2020—2021 4%, FEWFFE X 3{# ] Vantage Pro2 H 3l
AL AU I 7K Conm)) 5 WL 491 2R Ry 0.5 fif ]
Weather Link #0F T 8854, BHFEMN4H 15 HE 11 H
15 H 2R sk s 54 CTDRO M 52 B A A BERE A5 + 35
KL 53R 6 2 (0—20,20—40,40—60,60—80, 80—
100,100—120 co) FEATIE , W Wi 320 H i 0 A K 4%
LK RS KE 3 IKEE .
1.3 H#EIE

RIS G B0P5 118 H B /K 2 (mm) R R K 5
(mm) ., A TGI8 KRR T~ VR
(0—1,1—5,5—10,10—20, >20 mm)"Y, #F5 K
B K% KA SR B S RRAE A R Y X B R K A B R B, R
FEhrE 8—10 A T ~ MK F (AR <10 mm)
i AR R K B 60 %6 LA B, 7R R K B R A AR
SRR 30%05 IV LV (BRI >>10 mm) KB K K EL
A A AEFE K B 20 96 4 1 R K Rk 31 4 4 A
K E ) 50 % LA (B 1),

77 TRk R 7K R 8
150 20194 20204 20214 0
TN T T T __:_:_L-.l
125 F FHEEE | EHE g H_H
-E] S 4 10
E100 | = S
RS d = 3 &
0 75 120 ¥
% ) ¥
¥ 50 1 - el
130
25 + % 7
0 £23 . 40
[TMOVy 1TOooyvy I1HNMNvv
Mk &%

B 1 2019—2021 F# 5 X5 F& K 4FE

AR T B A A R 43 b e Rt K 4F . P, <<P —
0.338; F/KAE . P, >P —0.330) . W57 X 3 £ 45 -y
K 296.0 mm (FpifE 22 6 =89.7 mm) , #i KA4E | F2 K 4F
R A K i LA 4 ) M 266.4,325.6 mm, 2019—
2021 AFRIF 5 X I B K B 43 R 257.3,215.8,224. 1
mm(E 1), 2019 4F T AL FAEKAE B 2 4F SR K
B> 41.5,33.2 mm, A 2020—2021 4
TE SRR S T AR

EEXF 49K 43 2 ARk L AR 7T MR A X 4k 2
REZK A TR 73 B X SAT Y 3K 43 2R 1 28 4k 43 ol £
B EAEI (4 A 1 HE 7 A 31 H) 3Kk 52 )
A 1HZEI1 31 B 8k afeEiAl A1 HE
BUE3 H 31 H), % DERIMKIEI 45 & PR b
UMK K TH AR R S 4 H 15 HE 7 H 31
H . LK foe By 11 115 H, H B850k
Iy BENARAL S TR KR A (E 2),

4 JEAH Y REVE A5 W AR BT
LB Z 3 REE W FEE % L2 IS K EE

SR A TR 3 AN B 4% J2 - 4 1 B K i LD RE
THFE /KR WMk & 5 B 5 R A Kruskal-Wallis
test 4T 3 ANEHAS R 4 2 A [R) B v 22 18] 4 58 55 K
2 M DL RO AR KR Y 25 L IR A Origin
21.0 BRAFXT 3 A s R AT AE A
2 H#REHSW
2.1 HEHTEAKSINSEE

2020 AFBR R BRI AE 6 H KA th BLE R T
AN A RAEWIRETE 040 em HEHH HIET 22, F
B+ s kRN 4.56 % ~7.87% , B 4 HEK W (8 ¥ 1
W2 80—120 em, V¥ H & K& R 7.19% ~9.93%
(F 2) A 4—5 HHYREW.6—7 H e kK
R L 4 SRAEYIREVE 0—120 cm + 2 3K 204 46
N —0.40%~1.33% (B 3), AN LZEX .4 2
Y RETETEIR 2 0—20 cm T35 /K R T Hofl
+ 2 (p<<0.05),20—100 cm T ZM T B EM LS
(p=>0.05) (B 4>, A[RHETE X L, %0 48 51 250 1F 7% 1K
JZ 020 cm 3 F K E B E m T HA 3 KA EEE
(p<<0.05) . 7E 20120 em + 2 A F AL FREVE B
Fm TN VKFERE I (p<<0.05) (B 5) .

2021 4F 4 KM BEE LT R Z B E 67
AL B KRR 5w O FE LT RENER)Z
0—40 cm [[AF)Z 80—120 cm 748, 44 + 55 K &
H4.96 % ~7.22% (& 2), AEE FREE 55 K R
T2 ERZE 040 em, FH B HE A K&
HN5.35%~7.18% , K JZ 40—120 em HIEH KEH A
7.51%~8.94% (& 2), AR, 4 MY BEVE
0—120 cm +J2 UK FEAKIERIHFER N 0.63%0~
4.58% , H45 )2 L 5K /AR 3 & T AR 2028 FARTH
FER M 3~4 fi5 (& 3), AFLJEXT .4 FA YR 45
FE ORI TR 2R (p=>0.05) (B 4, ANFH
FEVEXTEL, R 25 AU AR TR 2 020 em, EEE R
PR A AR AT SRRV S OK B T S vk R B
758 F BEREYS (p<<0.05) L 7E 20120 em 1J2 4 2
) o ) 4 TG b 3 22 5 (p =>0.05) (8] 5).,
2.2 EHTEKS ST

2020 AV REEAKF AT (R >20 mm.,
2t 90.1 mm) .4 BHEPWEE 0—120 cm T2 T
Bk BARE F) 11,69 % ~14.32 % K WK 18 B =80
em (& 2) . A L 8K 3 T RE T . 4 A ) B 7 1R )2
0—40 cm TIEAK IR Z H AW (p<<0.05) , R & 1+
H0.75%~7.53% (Bl 3>, BLAM, %66 F R R 1K
P EE)ZE 0—40 cm H5IRJZE 40—80 cm [F]K 5 (&
2). ARILJEXT .4 B FEEZ 040 em +
Hedok B B T HAL 2R (p<<0.05) (F ., &~
) AE 9 X LU R REREVR AR 1R 2 040 em HHE K



148 KPR FE R o537 %

T A 3 A YRV (p<<0.05) (& 5),
2021 AE TRV RBE K F T (HEA 11K 28
mm FERKFA) 4 B P B E)Z 0—40 cm 11K
SR F] 8.37%~10.78 Yo K- (&l 2>, AH He A HEK
SPIEFEW LK AE 0—40 em + )2 BIKE &N
0.22%~1.89% (& 3), 1 40—120 cm + 2K E &>
40
(a) 20204

B R BBk E/mm
S 3

—_
(=
T

1 il

—1.27%~—0.30% (& 3). ANIF 22X, 11
FEVE A L2 E 27 (p=>0.05), H Al 3 28
MY BETETEFRZ 0—20 cm T B /KB % m T Hiflh
+ 2 (p<C0.05) (B 4) . AS[E) FEE R . H 5l vk
FEVEIRJZ 100—120 em 38 & /K & g 8 T Hiflh 3
KM RETE (p<<0.05) ( 5).,

(b) 20214¢

20

40

60

80

+EHEE/ cm

100

120
20

40
60

80 -

+EEE/cm

100

120

20

40

60

80

+EEE/cm

100

120
20

40

60

80

T E®EE/ cm

100

120

08-30
09-30
10-30

=
@
=
o

H#/(R-)

04-30
05-30
06-30

TEEKE/ %

(= < (= (= (=4 = (=

< vy ol o~ 0 (=) (=

(=] (=] <o (=4 (= (=] —
A#/IA-R)

B2 4XEMBELESKENS



%56 B A5 L T i 4 i ML TR AR B T K 3 Bl 2SR AR s T R R K I T i 149
12
10 k (a) 20204F (b) 20214F
®
= :
b
® 1 ¢
T y cdd
& T
W a7 =n
E iy S5, mum ]

BEARR

12

10
X 8 r
<
[P
b
X 4r
B L
™ 2
E 0

2k

_4 1 1 1 1 1 1 1 1 J

EHKE wET HRHF EEE FEHKE HET TR AT EEE

0—20 cm 20—40 cm E= 40—60cm 60—80cm [ 80—100cm 100—120 cm

T B B 7 AN RNG T 08 3R [l — R o AN ) = 0] 385 K 23 3 R A 5 1K A i 22 57 e 3 (p<<0.05)
B3 4XBYHELEKRSEREEREE

2.3 BEHTEKS ST

2020 4,4 FPEETEF X S K& 9.87% ~
13.64 % (E 2), HI7E 020 cm + )2 L HEFKE R
FZMET 2040 em HJ2(p<0.05) (& 4), 2021 4 4 2
REPE- 2 45 K i 6.64%~8.81% (18] 2) 52 7 vk L
BEVETE 0—60 cm 5 60—120 cm T2 S B0 W35k 24
(p=<<0.05) s JHALAF HFAE 20—40,40—100 cm +J2 +3EH
KRB B2 R (p<<0.05) (A 4, A E T
F,2020—2021 4F T35 K S 7E 4 BRFEVR H 3 0 0 %
PEZEF(p=>0.05) (F 5), 4 KHEYHEEFELERTE
FEIAE AE B ], 2020 4F 4 K BEVE 45 2 1A K &
¥I>10%, 1M 2021 4F - & K53 <<10 % (K 5) .,

3 it i
W 7K S e B B 7 AR 6 K A

KB FE FEAIE R U7 A ZEBAERS
+ R RN B2 (8—10 Ak, IRE H IR
SHR J3E 32 YT I AV U8 557 1 HE K 43 7% A TR e A 2B K T B
I 55 7% W FE K 98 b + 8K 3 B AR BN 5 IR
TP AT TR FF AR RS E .
3.1 HFEHA A1 ok o3 e B UK O Nl R

2020—2021 4EVHFEW] 0—40 em + 3 & K 5 4
FFTE 4.00% ~8.00% , A #F 75 F B, HEAKL B A4 K
— i TSR A S K AE 8% DL K [ I i A 3
0—40 cm HE TS KELA TEZRE, HHEEZ

FIERZ AR . B4 T DL R Ry - HE K o R TR
FV D WS XSO KAE K i AR 4R HF7E 290 mm
AN ARBEGEH 2019 4F 257 mm FEoK R B OF
TR RA (R D LBEIG 2 4% 0 B oK B S K 4E
[ I8 /D 30 96 ~40 %0 , T SRR BERE— 25 R 5 W] B L i B
BILAT— MK =42 3 CBRR<<10 mm) , LR KA AIE
FERFFE X 40 %6 ~50 %6 A 4 78 55 T, 3 2 4B 9l 06l 12 LA
TR M2 R o A AR A K BR R K
XF KRN TR SR . 2021 AR % B B 4 30K 4y
ARSI PARF B A 3~4 5 (- 3, FER T
AR S R K S HEAT T84 AR FE L 38 HK 43 Sk A
T2 4 S AE ) BE VR A AR WD R T B R ) A
0 7K 435 SR A 380, DA X A 87K 43 9 R I s T
AR

AN[FIRE P RETS T LU S AR 5T 0 B 0 70 2 B A (R Hp A
XA R K, R AR A P R IR AR B O KA
VL E S CaCO, 1T LS AR BURL Y T AT 25 A T LR
UF eSS 390 % K A 1 PR FE T R B T B A AR
FH™ B RBETEAE 2020 4F 0120 em )2 H B A
T5, B AR B A 1 AR 2R o0 AR RN B BT #E L O
T RAE 7K 43 F A 55 20 R W, T B A ) 3 I
JRAEACET 3 S UK X E 040 em 3
KAy R HE ] Ay 43.88%6,80.48% ,71.60 % , 1 #%
X TR 2 4258 80—140 cm K43 R HI Rk 30.00 %0 ) |,



150 K A P Hr 2= R 537 %
80 ra0204 202148
2 B3 .
60 f sl (a) BEKE <
e b fr o) S
B i . B b 5
340 @ o] ® [ f’;
a — —
——b ——
B Ak ;77 —" oy
H 20 Fliila s [ H
=N W I
2 e o
o LE=db b B
® = ®
3 i ®
80 ra0204
. )
° 60 | E:;:.::i b . :;:;:;3
S ke B bl . & o2
mﬂ ::::.’::: b I|'|'|b t:!‘t::: @ " VV.V
iy nuy frwicheeed 5
PRl O=N=—=R i % R 5
— al oo
g1ty it ® =. | [@
Hao B k77, | = 3 , =
% 4 77 =
Z —]a [=]v e
o LI b B ! :
7 =® = - &
¥ i R ja o
z K @ B
i ] i
0—20cm P77 20—40cm B 40—60cm 60—80cm =] 80—100¢ &5 100—120 cm

T« A 7 AN [RING 8 38R [ — IS AS [ 2 (8] 0 85 K A 78 J 35 22 57 (p<<0.05) .
B4 4XBYHETIALELTEEKERER

3.2 RS H 118k 45 X BE Ak B I R

Rof K ORT Sie 185 5 i 3K A i b 25 B — 2 A
B K 8 =>10 mm A REJE g%t £ 5K 0 A B HNA
P AW R BV BREK (LR > 20
mm) X} + HE K AP FEIRE >80 em, TTHEF V H[EK
HEEXTER)ZE 040 em HHOK R BFFTIEH . ©F
FFEH B, B > 20 mm B KOG $i e b HE K
ALK B R SCHEE ] N E A S iR R A H
WM A A SRR R F . B F%EE
15 Z2 U0 i AN () 35 R B B vl o B R K E R &
P, =>>20 mm [EIK X 4 HEIK 2 B #h 45 AN #E T 60
em, SAM R RGFE —~EE R, WTREE AN T
R 32 BRI B U0 A AR B T TS TEE A X e K A B
YRR TRt A T) e A 3R 8 7Kk ok + 3 K 43 19
TR /N T AR .

Bk B2 K A% JRy A1 R B 2 AR | - R S R R 38 T
S K KA I e s RR AR AR F oY 4
HIAIR)Z 040 em 5 ¥)2 40120 em 32K 5
WA FEda A AT EREVE TP R M (A e o 3 2%
Vs A EAR R AR BE 1 S 20 Ve (B 2) . R K 4R
S I LA A A R 22 5, T RE S AE AR R AR KB U
T HERFLBR B S B B E R e A P Ak
3 B A AE 0—40 cm 4 2 90 A K& % 4 A 20 AR

F BRI T BE T BRI B KB A S AL
N FE 2020 4F 35 R 1 BE K T AR BE VR )2 IR 2 £ 5k
HrEEME, KRR S O TR AL — &
DA + 0 3, 48 B4 LR R KK Rk
=20 mm) AERS I H A B b 25 13K o, 5 2 IR
R FFAE . 2020 4F R 1 BRE 9% 3 B oK it o 3%
MTFHAMEZE, F2h 2 Fharsem . &%, Bk
Fe A T 58 XG0 b 0, 0 o TR 25 5 51 i 1 45
Mr 4, - B AL/, BRI K S T B %
HWK L, KR BN TR — W 80 cm, HIZ B % HE A
S A T T R I T A KRG R AR X R 2 L Bl R
(185 43 % 7Kl 3k 2% ke T 30 23R LR A< ) 5 e 7K
XF A AR 43 b FE AR AL
3.3 2 7E HA 4 35k 4 X B K A i

K A AR A A5 X N BE VR AR K
ZWME PR K IE RS . oA 2R 1
W B L BT DAFE % s BE A K o M T R AR E
HA 2020 4FE1E £ )2 (0—20 em) HHEF K EBEK T
20—40 cm )2, FEH TG AT REE T2
L RE UKl R, RS KEERFE
BRIAEAEBR 1], 2020 4F 4 JEBEVE 4% 2 10 A K B
BI>10% .10 2021 £ >10% , 32 2 Bk T A ) 1 5

GES SU



o

20214

_______________, |
rmmy 0CI—001

Z

L] -

08—09

25

JEL A ol S TR B AN A ) R 9 MK 43 20 2 X M i T R AR K 4

20204

HAEH

[T LTI -
Ty 0CI—001

25

20

vy (= wy (=4

— —

%/BNS BT

TR E/em

25
20

%N/ BENESETF

{ 0C1—001

4 001—08

4 08—09

{ 09—0¥

0r—0¢

4 0C—0

0C1—00T1

001—08

08—09

09—0v

0r—0¢

0C—0

T RERE/ cm

TEEE/cm

0CI—001

001—08

08—09

09—0v

REH
T EHEE/ cm

0r—0¢

07T—0

(=4 vy (= wy (=

4 0T1—001

4 001—08

 08—09

4 09—0F

4 0v—0¢

vy < wy <

— —

%/ BN EHT

20

W,
A
IRIEN

BRERE
q:

0]
Dy
Yifi

LH—ES%

SRR o O b
X & 3k #

(4) A [R] REL ) A %% X LE L 2

1

WA RE T
B XN TRy 25 b - 5K o

’
"

[ A5 1

Do

SRIATE ¥t 33
HA

25 W (p<<0.05
/&
SRR L 7 A B
SEX

ik :
AR R [l A T T R R AR A e S R

ERPEIR L] TR 22 8, 2014,33(11) :1435-1443,
Liu J K, Bian Z, Zhang K B, et al. Effects of different

(3 TE oK o3 A B9, 32 1 18 & ok
4 RMYIBEVE TS KR AE 2020 FK )R >10% .
JAFES AT A4 A2 24,2014, 33(10) : 2618-2624,

1M 2021 4F¥<<10% .
RIVF AT L8 %,

=

£k ik

IR ZRFR AN A s HIRJZE 0—40 cm MR JZ 80—
120 cm

(1]

[2]

[3]

5 TREMBEELESKELR

EETHE
JZ 7] — B 1 AN () A 0 T 9 (] -
JZ 40—120 cm

WK 5
S KK 0,

(2) B HEoK AW 21 B R AR i VR K
(>20 mm) B XTR)Z 80—120 cm + HE/K 43 3] #b

WA . BE TRk AR

777
BI0ONLEAW T ~

IRk (<<10 mm) o ik b 58 A B K 7, 14K
IAERFAE 4.56 %60 ~7.87 Y T BOR S . B T R

2 YN K W IHFE AR 3 A5 5 &
|16 0—120 cm + 2+

NN

=}

5]
K

7
H

AR

]—+
k.

{

WE/cm
7N [
it

—40 cm [A]

=
fl o e
i

i FRER
0

%

T i

REKER
%, Mo R AE BY

(1) 3R AED] . i 1
L H AR B

VE PR 7 AR
o T HORE N E

T

MK SR e A8 )2 0—40 em R KGR L R
J2 40120 cm HHEKIFEZ .

K
o



K R R AR

537 45

(4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

fencing regimes on community structure of degraded
desert grasslands on Mu Us desert, China[]J]. Ecology
and Evolution,2019,9(6) :3367-3377.
WK IMESR BTG, % T E B UK E 5 - 37 1Y 1R
A5 XL ] b B2 B B T4, 2021, 36 (6) :666-674.
Bhandari J, Pan X B, Dhruba Bijaya G C. Spatial and
seasonal variation in rain use efficiency in semiarid
grasslands of Inner Mongolia[ ] ]. Advances in Meteorol-
ogy,2015(5) :1-7.
R FL 5 T, XU BR A, A5 T I e JUAS [+ e 0 — A
YW—WEY CONVP S HoA 2 it AR AR LT ] A 5 27 4k
2020,40(12) :4011-4023.
Guo R, Wang X K, Ouyang Z Y. et al. Spatial and
temporal relationships between precipitation and ANPP
of four types of grasslands in Northern Chinal ] ].Journal
of Environmental Sciences,2006,18(5):1024-1030.
BT AL W AR /N P SRR R MK 43 3 A T
X R R Ay 2 L) . S XA 55 2016, 33(2) : 260-265.
TR AT SR S5 T R TR A K G I 2 R L X
WK AR Ak i w13z L) 1K A AR5 B 5, 2021, 28 (4) : 142-
150.158.
MR R TS A I A5 S 5 JUAN () - it ) 26 A
S K 43 %k B R B iR O L ] K PR A AR, 2022, 36
(2):153-160.
PRAR SR, PR, S5 3 16 5 Ji S [) 8 A 2 A 1 K
Oy B2 B HOuH B K By w18 (DK - R 2 4L 2021, 35
(6):198-206.
TR, BB /N S5 4 R 5 5 A A X T
TE R 4% #RR AN R EE OKRE ) s [T ] K A ARl
% ,2022,42(1) :69-76.
Chamizo S, Canton Y, Lazaro R, et al. The role of bi-
ological soil crusts in soil moisture dynamics in two
semiarid ecosystems with contrasting soil textures[]].
Journal of Hydrology,2013,489:74-84.
Dai L C, FuR Y, Guo X W, et al. Soil moisture varia-
tions in response to precipitation across different vege-
tation types on the northeastern ginghai-tibet plateau
[J].Frontiers in Plant Science,2022,13:e854152.
Li XY, Liu L C, Duan Z H, et al. Spatio-temporal
variability in remotely sensed surface soil moisture and
its relationship with precipitation and evapotranspira-
tion during the growing season in the Loess Plateau,
China[J].Environmental Earth Sciences,2014,71(4):
1809-1820.
SO, SR m A B AR RUBE L A R R A

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Py I8 R AE X B K AR A i e 7 [, A2 A5 24 2 A, 2021,
40(7) :1895-1906.

FAE T WP, X T R A PN R R R L S K ) B
SRR AR 25241, 2016,27(3) : 755-760.

Fu C F, Bian H Z, X J J, et al. Spatial distribution
characteristics of soil moisture in different types of
sand dune in the Mu Us Sandy Land, adjacent to north
of Chinese Loess Plateau[ J ]. Environmental Earth Sci-
ences,2018,77(4) :el51.

PRIGEEE B AR AR T P, 453 16 5 ot 7 A 2 2 - SR 0 K o
FHZSXT LI 10 A 32441, 2020,31(5) :1560-1570.

Yang L. Wei W, Chen L. et al. Spatial variations of
shallow and deep soil moisture in the semi-arid Loess
Plateau, China[]]. Hydrology and Earth System Sci-
ences,2012,16(9):3199-3217.

JAIR. 2T GF-1/WEV I [8] 5 51 i 5 158 50 U8 6 s T
T PRI I B 23 R AR SR LD AR I 7 K2, 2017,
FIR A B AREF R X A ) R R o 5 4R
L H A5 BB 7 B ¢ &R [T ] 50 B 4%, 2023, 40
(1):37-45.

BERT I 7O = o [ o =100 1M o S R =R s e
Foy SR AELY ] 0 AR A5 241 2004, 15(3) 1 436-442.
LvGY, Wang Z Y, Guo N, et al. Status of Stipa bre-
viflora as the constructive species will be lost under cli-
mate change in the temperate desert steppe in the fu-
ture[ J].Ecological Indicators,2021,126:e107715.

22 R U L 0 i, A RS B A LSRR TR S X
Zn W B — A AT R s ma L ). vh [ BR B R4, 2015, 35
(6):1786-1793.

Chen J, Wang X, Song N P, et al. Water utilization of
typical plant communities in desert steppe, Chinal J].
Journal of Arid Land,2022,14(9):1038-1054.

SRALL, SR OB A5 AN TR TR B B v s B R
KPR AT LT ] o [ Y, 2012, 32(6) : 1597-1603.
Wu G L, Liu Y, Yang Z, et al. Root channels to indicate
the increase in soil matrix water infiltration capacity of
arid reclaimed mine soils[ ] . Journal of Hydrology.,
2017,546:133-139.

25 [ I R BB SC L, A R 3 4 TR S I R T e
T WA Vo - 08 AL R OIR 5 B S M R BF ST LT L B A
#,2019,28(7) :49-59.

Wu H W, Li XY, LiJ, et al. Differential soil mois-
ture pulse uptake by coexisting plants in an alpine Ach-
natherum splendens grassland community[ ] ]. Environ-

mental Earth Sciences,2016,75(10) :e914.



