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Abstract: In order to investigate the response of spatial and temporal variation of soil moisture to precipitation
in desert steppe, the desert grassland in the southern Mu Us sandy land as the research object, we used the
way of artificial awnings and artificial filling water to simulate the 5 different precipitation gradients (33%,
66%, 100%, 133% and 166 % of normal precipitation), to monitor soil moisture content in 0—200 cm soil
layer by TDR technology, and to systematically examine effect of rainfall on change patterns of soil moisture
retention in desert grassland. The results show that: (1) the soil moisture contents in all precipitation treat-
ments reached the maximum values in July, and the soil moisture content in normal rainfall treatment was
higher than that in other precipitation treatments; (2) soil moisture contents of different soil layers had
different responses to rainfall changes, the moisture content of surface soil (0—40 cm) was the most sensi-
tive to rainfall, soil moisture in 40—80 cm layer was relatively stable, with the increase of soil depth, the
water content in the 120—200 cm layer was the largest; (3) the variation coefficient of soil moisture fluctua-
ted in a small range between different precipitation treatments, while the variation coefficient of soil moisture
content in deep layer was relatively small; (4) precipitation resulted in the increases of vegetation density and
biomass; (5) there was a positive correlation between rainfall and soil moisture; under rain-controlled treat-
ment, atmospheric temperature was positively correlated with shallow soil moisture. Therefore, in order to
comprehensively explore the effects of precipitation on the spatial and temporal variation of soil moisture in
desert steppe, it is necessary to consider the interaction between rainfall season and soil depth as well as the

particularity of regional vegetation types.
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Bl RN A B - 3K 43 AR AR G 2 IR B R T UK Ak
X5 T AT A WY T R AR A 50 Ay 45 R —
. B 133 %0 AL BEF- A8 S R 0.117 4b, H
by it 7K Ab B 4 498 5 K i O 3948 S5 R O R B 55
AR SRS 1 B R[] R 7K A% Ak okt - 387K 43 A8 S 1 52 )
NS S 1PN EAEL T Skt G N1 3/ @ P
RETEEKEERRBRTRE LS KGN E
SEBER R MEE TR, X5 EF /N
IR gE — 3. U IR AT HEOK 5 2% & AR
PEZEMEXT 0—80 em 2 I B i 45 K, B2 + )2 TR 1Y)
B S Z BB W . 166 %o 4 T AL PETERE R R 2 1Y
6 7.7 7.8 A578 5 RECEUIN , TR A ] 2R 35K 1Y)
7 o B i — 50 0 R /K A A P (] A b i /b T K
SRR AE—E RS N T HHOK R, 33%
Yok T Ak B A5 S SR B R PR O A A 5 AL B R A
GRS FE L. 9 10 A 0y 14 W Ab #UR IE F [N
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0—200 cm 2 + 38K 7378 S ZR BT Ak B o3 By
O PR R T 68 T 4 T Ak B A B R [ R
S BRI K 20,

8RR A 3 A T Ak L R B 2R R K L 10 W A S
F 5 R K AL I T G B K AT DA A — AF A A
Yy s . SRR TE KB I T B RE i X, R 2 1
oK o A R =, 9K b R — 2D BE AR T R K
43« AT B 14 40 X6 7K 43 B IR AL . B Ak S A 5 IXC A 34
YRR FERZAEAMEY (G KR 2 e
AL HMR R T £ 5 )ZDY R )2 £ 5K A
FSCR A L 7E — R MK S B P A B

ok K 2 ) 58100 2 00 A, 3K 2 T K R A
W0 A K 5 45 B K Ak R B 00T v B KGR B
25K,

e TS DX 9 A 4 X R KA ) AR
166 Y0 BE7K AL 4t | bR 2R ) d 3 i T 33 Mok Ak Ak
L35 Zhang U WF ST AR 00 3R 0 A B % B AR
oA T S b ) A5 U, DA 4R v AR ek 1 A5 0
— B, FEK A IR H B K S B g i) AR ) A AR
FHRT RS RS L T Rl 5 0 0 26 R D0 2 10 AH 68
133 %0 Bk /K Kb 3 s 4 v B2 AR IR 1 T IR T e 5 R T N
MWL A AT G

F1 TEADEMERMEXIN
P TRE/em  REEEKE BE Rk &t B i Wi I WwAEYE  WTEYE
0—40 6.73 0.955" 0.938" 0.076 0.955 —0.989 —0.733 —0.336 —0.085
40—80 10.40 0.974™ " 0.923" 0.587 —0.536 0.659 0.119 0.865 —0.579
33% 80—120 11.71 0.953" 0.855 —0.950 —0.062 —0.092 0.487 —0.995 0.948
120—160 12.65 —0.600 —0.844 —0.637 —0.951 0.893 0.991 —0.269 0.644
160—200 11.87 0.651 0.313 0.996 0.452 —0.310 —0.794 0.873 —0.997
0—40 11.99 0.810 0.974" % —0.939 —0.707 —0.998" 0.747 —0.951 0.996
40—80 12.52 0.971" " 0.976" " —0.787 —0.455 —0.929 0.506 —0.809 0.920
66 % 80—120 12.81 0.753 0.894" —0.542 —0.139 —0.757 0.197 —0.573 0.741
120—160 12.70 0.882" 0.993" " —0.655 —0.277 —0.841 0.333 —0.683 0.828
160—200 13.59 0.892" 0.994" " 0.576 0.866 0.322 —0.835 0.545 —0.344
0—40 11.27 —0.500 —0.385 —0.665 —0.641 —0.778 —0.683 0.642 0.435
40—80 10.54 0.923" 0.965" " 0.874 0.353 0.941 0.405 —0.859 —0.115
100% 80—120 12.29 0.683 0.867 0.999" —0.096 0.994 —0.039 —0.997 0.334
120—160 13.93 0.905" 0.987" " —0.604 0.877 —0.467 0.848 0.628 —0.967
160—200 11.16 0.899" 0.983" " —0.366 0.974 —0.210 0.960 0.394 —1.000"
0—40 6.74 0.278 0.467 0.759 —0.978 0.874 —0.395 —0.422 —0.247
40—80 5.80 —0.224 —0.345 0.784 —0.393 0.644 0.827 0.810 0.904
133% 80—120 9.82 —0.407 —0.030 0.700 —0.274 0.543 0.891 0.877 0.951
120—160 12.15 0.980" " 0.936" —0.454 —0.027 —0.267 —0.986 —0.981 —1.000" "
160—200 11.42 —0.178 —0.276 —0.663 0.225 —0.500 —0.913 —0.900 —0.965
0—40 10.91 0.719 0.890" 0.772 0.376 —0.105 —0.562 —0.988 —0.482
40—80 10.92 0.849 0.639 —0.036 0.444 0.814 —0.247 0.541 —0.336
166 % 80—120 12.38 —0.620 —0.801 —0.854 —0.503 —0.037 0.673 1.000 " 0.602
120—160 12.80 —0.771 —0.939 —0.681 —0.250 0.236 0.447 0.959 0.362
160—200 11.88 —0.751 —0.933 —0.880 —0.547 —0.088 0.710 0.999 " 0.642
0—200 11.24 0.231 0.456 0.479 —0.406 —0.868 —0.843 0.622 0.658

" FRIR 0.05 KGO B8 EM, " RIRTE 0.01 K ORMD 1 854K

A FE K B, B 33 %0 B K AL B 120—160 cm +
J2.100 %[ K AL P 0—40 cm + JZF1 133 % Bk 4b B
40—120 cm,160—200 em + 2 A K 166 % [ /K &b
) 80—200 cm + )24k, R A KB SN R
BIEMKEER ., WA T + 5K 70 518 B B A ¢
P )2 5 i Ak B A D R Ak BT IR B X R 2

THEE KA BE I, 6600 FE KA FR R TR Y
KA S AR A R Y TE AR O £ )= (0160 em) Y0 T
B KAb ) + 2 (80200 em) , R HIIE I AL FE R ¥R +
SREPKCRIIBR R Ak R P J2= e S K AT LA 4 7 5 e S AT
B A R E il A P R o R R A O P i
T RE S AR RO A R
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% 28 &

5 &

TE T8 B8RRI, 4 498 A K R O B T R Y
Wi, FLPT & 2 IEAHCOC R . W 225 1 R A 2 Y £ 0K
Pk R TR IONG =R C N N E AN ) O/ i o 8 S
KA B A R T = HEOR K 5 R I T - S K )
M 32 B A P e R R (040 cm) X T2 5% W 85
AN KB Z B Y (6—8 ) LR T R R
FR) 5 T K T A TR ek o E A 5 i R K A D i 4 (9
AF 10 HOBZE 58K 43748 5 15 K5 166 Yo B K 4 2R
RE P 9 2 1 T A 7 ), 3 B A I8 UK (66 20 TG UK
(133Y0) AL BN BT & 5 & + 2 138 & K & Be R F
5 T 1) AH DG L B3 o 7 VS R JRUR B R T s A kK
AT RZE R HOK S 5l S WE ARG,
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