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Three-dimension temporal and spatial dynamics of soil water for the artificial vegetation in the
center of Taklimakan desert under saline water drip-irrigation. DING Xin-yuan'*?, ZHOU Zhi-
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Abstract; Three-dimension temporal and spatial dynamics of the soil water characteristics during
four irrigating cycles of months from April to July for the artificial vegetation in the center of Takli-
makan Desert under saline water drip-irrigation had been analyzed by timely measuring the soil wa-
ter content in horizontal and vertical distances 60 ¢cm and 120 ¢cm away from the irrigating drips, re-
spectively. Periodic spatial and temporal variations of soil water content were observed. When the
precipitation effect was not considered, there were no significant differences in the characteristics of
soil water among the irrigation intervals in different months, while discrepancies were obvious in the
temporal and spatial changes of soil moisture content under the conditions of rainfall and non-rain-
fall. When it referred to the temporal changes of soil water, it was a little higher in April but a bit
lower in July, and the soil water content in June was the highest among four months because some
remarkable events of precipitation happened in this month. However, as a whole, the content of soil
moisture was reduced as months (from April to July) went on and it took a decreasing tendency
along with days (1-15 d) following a power function. Meanwhile, the characteristics of soil water
content displayed three changeable stages in an irrigation interval. When it referred to the spatial
distributions of soil water, the average content of soil moisture was reduced along with the horizontal

distance following a linear regression function, and varied with double peaks along with the vertical
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distance. In addition, the spatial distribution characteristics of the soil water were not influenced by

the factors of precipitation and irrigating time but the physical properties of soil.

Key words: saline water drip-irrigation; dynamics of soil water; three-dimensional space and time ;

artificial vegetation; Taklimakan Desert.
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Fig.1 Temporal and spatial dynamics of soil water in experimental irrigation intervals (2014-04-07).
a.b.c.d A HMCFEKFIER 15,30 .45 F1 60 cm Meanings of a, b, ¢ and d were the values of horizontal distances which were 15, 30, 45 and 60 c¢m,

respectively.
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10 —o—15m £1 SRR LIAS SNSRI
—~—45cm Table 1 Comparison of temporal and spatial dynamics of

60 om soil water in experimental irrigation intervals (2014)
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g Days after Month Month
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5 I 4 5 Z0.997 -1.050 -0.056 -0.705
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§ g 5 4 0997  1.050 0056  0.705
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Fig.2 Two-dimensional spatial dynamics of average soil mois- 7 -0.189 0104 0732 0.638
. : tal irreation | s (2014) 6 4 -0.947  -0221 -0315 -0.350
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Fig.3 Two-dimensional spatial dynamics of soil water (a), average soil moisture content (b) in irrigation intervals.
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F2 EXKEEHANLTEKSKE(A)EER(B)TUREHFENER
Table 2 Dynamics of soil water on the horizontal space (A), vertical space (B) and its mathematical models in irrigation
intervals
i kR AT A
Distance Average water content (% ) Modelling and testing
(em) 1d 4d 7d 10d 13 d a b R? F J7 % Model
A 15 13.8 6.9 5.6 4.9 4.6 13.306 0.433 0.989  271.304" * y-:ax”’
30 10.5 6.3 5.3 5.0 4.4 10.324 0.332 0.991 321.444 "
45 6.9 5.3 4.9 4.5 4.7 6.784 0.163 0.967 88.913" "
60 4.5 4.7 4.6 4.4 4.3 4.645 0.020 0.300 4.899 y=ax+b
Mean 8.9 5.8 5.1 4.7 4.5 8.746 0.270 0.990 284.385" " y:ax’b
B 0 16.3 5.6 1.7 0.5 0.4 23.019 1.501 0.917 33.125% % y=ax
10 9.7 5.4 4.9 4.1 3.4 9.735 0.388 0.980 149.431" "~
20 15.7 8.2 6.9 6.0 5.2 15.499 0.424 0.995 580.350 " *
40 10.7 6.9 6.0 6.4 5.4 10.326 0.250 0.937 44,545 "
60 6.4 6.0 5.5 5.5 4.4 -0.148 6.599 0.902 27.591* y=ax+b
80 3.6 4.2 4.9 5.0 5.1 0.129 3.679 0.883 22.682 "
100 4.0 4.5 4.8 4.8 5.6 0.113 3.946 0.892 24.894 *
120 5.0 5.4 6.1 5.2 6.6 0.101 4.958 0.490 2.881
Mean 8.9 5.8 5.1 4.7 4.5 8.746 0.270 0.990  284.692** y=ax”

% P<0.05; * * P<0.01. F[f] The same below.

FEL PN 114 387K 52 25 5 ) |02 1 R 3 A 7™ o T
FEKF- 60 em 6 BEAL , B TFAR/IN LK 43 BE 238 F
U, oK o fr i SR AR IR/ BRI S 28 & 2R
HAEE K R0 N 32 28 2 5 s/ A A AN B L 3
0~40 em3 FIN I LK 32 28 RAE R W3 1E
VEKEIIPY, HEBE R ] ( H ) AR A6 T B AR X B 4 1
HEFL 60 ~ 120 em i [ N LK 0 FRZE K
e 5 /N B s ] %) 4R A R BT P A 722 .

2.2 HHUKI A [ AR

2.2.1 EHUKS KA W X S+ 5K 5311
IR2S (] o A F A B — 8k (B 4) . 4—7 A
(LGP S AR KR 25 ) B2 10K R N L 15
em [ HHEFH SR E R Z | HAE— MK EIN
B ] A8 AL R RS i B 85 60 em (1 3657 8K
R HAE—A T K JE 0 N Bl s ) 22 A B A

®3 TEAKGKESTREBFNHER

T AN 8530 145 em (08 K B H AR AR i T
T H 2 0al AE K 0~ 60 em U I FE B3 Sk 7 1)
AT, K A3 Ry T A [ 326 e Al B BH I
2, KA BRI B R ) 38 D A 6 A . 3
2 DR kg 5 R T A T 7K A DA Sk S s, W 3
IR T5 o) AN W [ H: DY el A% iy, HLK 3 76 A% it # vp
AAEEIR G | Fe 2051 R 4 38 B /K 10 2 (R R B 1
25 o T Sk O 1 AR B UK RS 22 T
TERI 2R R A 5T, HK 43 Bl sl e A2 £k 14 463 2
JE A X 7 A R R AR B Y A ] A A R
AT SR 52 i) 1= 338 7K 437K 53 A s Jmy 1 — 4> HE 22
Ji A

ZARTUALL G K B0 IE , 4 1 56 E K R 3 9 i)+
S35 F K 5 KK 23 ) B i 2 () 403 2 —Jn ek
16 D PRECC R (F23) , HIH B 2 MKF 34 760. 01

Table 3 Distributions of soil water on the horizontal space and its mathematical models

s ] P E KA Average water content (%) HET Kk 55 * Modelling and testing
Time 15 cm 30 cm 45 em 60 cm a b R? F
A 4 7.3 6.4 5.6 4.8 0.054 8.068 0.999 1963.598 * *
Month 5 7.1 6.4 5.4 4.7 0.055 7.974 0.995 425.631* "
6 9.2 8.5 7.6 6.7 0.058 10.150 0.998 960.679 * *
7 7.0 6.1 4.8 4.0 0.070 8.106 0.990 203.147 "
4—7 7.7 6.9 5.8 5.0 0.059 8.574 0.998 888.598 * *
WK G KA 1 13.8 10.5 6.9 4.5 0.209 16.766 0.993 280.957* *
Days after 4 6.9 6.3 5.3 4.7 0.051 7.634 0.991 228.125* "
irrigating 7 5.6 5.3 4.9 4.6 0.022 5.906 0.999 2960.644 * *
0 4.9 4.8 4.5 4.4 0.012 5.083 0.963 51.626*
13 4.6 4.4 4.4 43 4.717 0.007 0.897 17.509 *
1 AHEAK S5 3 7.1 6.3 5.2 4.5 0.060 8.029 0.995 409.262* *

One irrigating cycle

* )72 Model ; y=—ax+b.
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Fig.5 Distributions of average root weight density on two-dimensional space for Haloxylon ammodendron.
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