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Table 1 Satigtical results o soil moisture in different directions
| % I %  B% | %
5 6.83 0.497 0.22 7.3 6.22 7.46
29 6.83 1.603 0.298 23.8 6.12 7.3
16 6.83 0.243 0.061 3.6 6.70 6.95
133 6.83 2.023 0.175 29.6 6.49 7.18
2128 6.83 2.423 0.053 35.5 6.72 6.93
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Table 2 Comparison o Cy % between EW direction and N S direction in different dope positions
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
13.2 131 130 160 160 144 125 131 11.0 114 137 135 10.0 9.8 7.1 6.5 3.9
20.5 17.6 16.2 10.9 7.0 9.7 10.1 9.6 9.5 9.3 126 116 8.7 7.0 9.3 5.6 2.3
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Table 3 Satigical results o soil moigure in different dope
[ % [ % 95 % [ %
40 6.74 2.418 0. 382 35.9 597 7.51
40 5.59 1.481 0.234 26.5 511 6.06
53 7.84 1.454 0. 200 18.5 7.44 825
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Table 4 Pearson corrdation for soil moigure of 5 sampling cdumns along dope
A B c D E
1. 000 0.792" " 0.698 " " 0.836 " " 0.765" " 0.495 "
A 1.000 0.469 0.575 " 0.417° 0.388
B 1.000 0.497 "~ 0.405 " 0.102
c 1. 000 0.654 " " 0.190
D 1. 000 0.109
E 1. 000
* 0.05 ) o+ o* 0.01 )
2.2.2
, ®
[4,6,23] b
' £
4 5 . )
> > , i
(Sig.- =0.027) , 10 30
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5 ' Fg 4 Didribution of il moigure (45 195cm)in
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(R= - 0.746,Sig. =0.148)

different dope agects
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Table 5 Satigtical results o soil moigture in different dope aspects
[ % [ % 95 % [ %
A 26 7.24 1.822 0.357 25.1 6.51 7.98
B 26 7.48 2.068 0. 406 27.7 6.64 8.31
c 29 6.51 2.010 0.373 30.9 5.75 7.28
D 27 6.64 2.180 0.420 32.8 5.78 7.50
E 25 6.32 1.916 0.383 30.3 5.53 7.11
52 7.36 1.933 0.268 26.3 6.82 7.90
52 6.49 2.043 0.283 31.5 592 7.05
2.2.3

95 cm
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Table 6 Satigical results il moigure in different depth
/cm [ % | % 95 % | %
45 133 7.53 2.764 0. 240 36.7 7.06 8.01
55 133 7.12 2.762 0.240 38.8 6.65 7.60
65 133 6.67 2.103 0.182 3L5 6.31 7.03
75 133 6.53 2.02 0.175 3L0 6.18 6.83
85 133 6.50 2.195 0.190 33.8 6.13 6.88
95 133 6.65 2.095 0.182 3L5 6.30 7.01
105 133 6.78 2.255 0.19% 33.3 6.39 7.17
115 133 6.73 2.336 0.203 34.7 6.33 7.13
125 133 6.75 2.399 0.208 35.6 6.34 7.16
135 133 6.85 2.413 0.209 35.2 6.44 7.27
145 133 6.82 2.372 0.206 34.8 6.41 7.23
155 133 6.77 2.472 0.214 36.5 6.34 7.19
165 133 6.87 2.607 0.226 37.9 6.42 7.32
175 133 6.76 2.536 0.220 37.5 6.33 7.20
185 133 6.94 2.556 0.222 36.8 6.50 7.38
195 131 6.92 2.672 0.234 38.6 6.46 7.38
7 Pear son

Table 7 Pearson correlation among soil moigure, Sd deviation and C, along vertical position

1.000 0.815 * * 0.603 *
1.000 0.953 * *
1.000

0.05 ( ) *

, Reyrolds

0.01

(R?=0.70) %

[9.11,12,14,25 29]



1 79
(0 =1 Champentier , Whieaker , Niemann & Edgell [34 3]
, J.S Famidietti &J. W. Rudnicki & M. Roddl 200m 7
[37]
Stdlite Sation
, RPoint Nepean Tarravarral — Tarrawarra 1&2
(1, Roth : .
[®]. Arenscorf , 10cm pF - ( ; )
pF . , Qlzow ,10 cm pF
pF (O. Wendroth et d.) ™! David Ruso ~ Eshel Breder b( h)
[29]
(1) ( ) : (
) ;
(2) b 1



80 17

[1]

(2]
(3]
[4]
(5]
(6]
[7]
(8]
[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

[18]

[19]

[20]

[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

3 ( ) > > ,

(4) :

Andrev W, Wedern, SerrLin Zhou, & a. atia corrdation of il nmoidure in amall cachments and its relationship to dominant aia hydro
logca processes[J]. Journd of Hydrology ,2004 ,286:113 - 134.

, , . [3]. , 1996, 27(2) :61- 62.
, , . [3]. , 2002 , 57(5) :587 - 594.
, , .. [3]. , 2003, 12(1) :52 - 55.
, , . [3]. , 2003 , 14(4) :515 - 519.
, , . [3]. , 1999, 21(5) :88- 91.
, , . [3]. , 2002, 17(2) :82 - 87.
, . [3]. , 2002, 21(3) :32- 35.
, , . [31. , 2001, 12(4) :460 -
465.
, , .. [3]. , 1043 , 4:188 - 193.
, , . @S as [3]. , 2003, 19(2) :39 - 43.
, , . [3]. , 2000, 18(4) :61- 64.
, , . [3]. , 1993, 2(1) :21- 26.
, . [3]. , 1994(7) :70 - 76.
, , . [3]. , 2000, 7(1) :46 - 48.
, , . [3]. , 2002, 12(4) :430
- 433.

Qiu Yang, Fu Bojie, Wang Jun, e al. Sdid-tempord digribution of land use in relation to topography in a guly cachment of the Loess
Aaeau, China[J]. Journd of Naturd Resources, 2003 ,18(1) :20 - 29.
Qiu Yang, FuBgjie, WangJun, & a. il noidure variation in relation to topogrgphy and land use in a hilldope catchment of the Loess
Aaeau, China[J]. Journa o f Hydrology , 2001, 240(3 ,4) :243 - 246.

Wendroth O, Pohl W, Koszinski S, et a. Soatid-tempord patterns and covariance gructuresof il water gatusin two Northeag German field
gtes[J].Journd of Hydrology , 1999, 215:38 - 58.

) , . [J31.

, 1993, 18:2- 15.

, . [M]. : , 2000. 128 - 130.

, , ) [J1. , 2001, 15(2) :41 - 44.

, , .. [J]. , 2002, 29(1) :108 - 111.
S GReyrolds. A note on the relationship between sSze of area and il moisture variahility[J].Journal of Hydrology , 1974 , 241 ,2) :71 - 76.

, , . [J1. , 2000, 18(2) :80 - 85.

, , . [J1. , 2002, 21(6) :609 - 614.

, . [J]. , 1996, 12(3) :77 - 82.

, . [J]. , 1991, 3:85- 93.

, , Krigng  Qokrigng [J]. , 2001, 21(3) :59- 62.

Krumbach A W Jr. Bfectsof micrordief on distribution of il moisture and bulk density[J] . Journd of Geophysical Research, 195964) :1587
- 1590.
Henninger D L , Peterson GW ,Engman E T. Surface il moi gure within a watershed : Variations, factors irfluencing ,and relationships to sur



face runoif [J] . il Sience Sciety of America Journd , 1976 ,40:773 - 776.
[32] Robinoon M, Dean T J. Measurement of near surface il water content usng a capacitance probe[J] . Hydrologcd Processes, 1993, 7:77 - 86.
[33] NybergL. Satid variahility of water content in the covered catchment & Gardgon ,Sveden[J]. Hydrological Processes, 1996, 10:89 - 103.
[34] Charpertier M A, Qoffman P M. il noigture variahility within remote sendng pixels[J] . Journa of Geophysca Research, 1992, 97:18987
- 18995.

[35] Whitaker M PL. Smdl-scde aid variahility of il noidure and hydraulic conductivity in a semrarid rangdand il in Arizona[M]. M S
Thes's, Department of Hydrologyand Water Reources, The Universty of Arizona, Tucson ,AZ,1993.

[36] Niemann KO, Edgdl M C R. Prdiminary andyssd atid and tempora digribution of il moigure on a deforested dope[J]. Physcd Ge
ography ,1993 , 14 (5) : 449 - 464.

[37] FamidiettiJ S, RudnickiJ W, Roddl M. Variahility in surface noigure content dong a hilldope transect : Rettlesnake Hill , Texas[J] . Journd
o Hydrology , 1998 ,210:259 - 281.

[38] Roth K. Seady dateflow in unssturated ,two dimentiond , macrosoopicaly hormmogeneous Miller smilar medium[J] . Water Resour Res 1995 ,
31:2127- 2531.

[39] David Ruso ,Eshd Breder. il hydrauic properties as dochadic processes: 1 an andyds of fidd gatid variahility[J]. il 6 Sc AmJ,
1981, 45:682 - 687.

Sudy on spatial variability of svii moisture on the
recultivated dope-land on the L oess Pateau”
HU Wei*? | SHAO Ming-an'® , WANG Quarrjiu*
(1. State Key Laboratory d Sail Ercsion and Dryland Farming on the Loess Plateau, Research Center d Sail and Water
Conservation and Ecoogical Emvironment, CAS, Yangling 712100, China;
2. Graduate Schod o Chinese Academy o Sciences, Beijing 100039, China;

3. Institute  Geographical Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abgract : In order to provide ome recommendation for the water management and the vegetation redoration on dopelands,
the gudy on the atia variahility of the il nmoigure in different directions and posgtionson the recultivated dopeland on the
Loess Hateau is carried out at the Shenmu ecological gation both by the field measurements and the satigtical andyss. Inthis
paper , oMe key issues related to the gatid variability such as scale and time dependence are discussed. The results show
that the mean variation of the il noigure isweak along the vertical and the N-S direction (perpendicular to dope) , while it
is moderate when the EW direction, 2D and 3-D ace are consdered. Along the dope , the il noigure decreases and then
increases from its top to the bottom, and the sequence of the magnitude of the heterogeneity is the top-dope > the mid-dope
> the bottomrdope; in the N-S direction, the il noigure increases from the sunshine dope to the shadow dope, and the
magnitude of the heterogeneity of the sunshine dope is larger than that of the shadow dope; in the verticd direction, the il
noigure decreases and then increases below the depth of 200cm from the il surface , and the magnitude of the heterogeneity
is dgnificantly pogtive correlated to the mean noigure of the same il layer.

Key words: loess dope-land; il noigure; atid variability ; Loess Hateau
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