21 8 Vol 21 No 8

2005 8 T ransactionsof the CSAE Aug 2005
1,2 1,3 1,4
) )
(1 ( )
, 712100, 2 , 100039;
3 , 100101, 4 , 710048)
60mx 60m 2mx 2m ,
“ K , Moran | 3 ,
Moran | ; , M oran | ,
: S152 7 DA : 1002-6819(2005) 08-0011-06
, ; [J1 , 2005, 21(8): 11- 16

HuW ei, ShaoM ing’an, W angQ uanjiu Scale-dependency of gatial variability of soilmoistureon a degraded slope-land on
theL oess Plateau[J]. T ransactionsof the CSA E, 2005, 21(8): 11- 16 (in Chinesew ith English abstract)

0 (Scaling) (
) 1 1
(W estern et al , 1999) !
[1]
20 70 , )
( 1)
[2- 15]
W estern et al
(1998, 1999) , Bloschl  Sivapalan (1995) **!
, (Extent) (Spacing)
(1617 "B loschl (1998) (Support) 3 ,
, (A pparent
V ariability) (N atural V ariability) TDR , ,
(18]
: (CV %)
) , (Correlation L ength) Moran |
£ 2005-01-18 : 2005-07-11
(50479063, 50479065) ; " .
(1981- ), , 1
11
, 712100

Email: w eihu205@163 com
: , , ) 14 km

, 100101 ) , )
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



12 2005
, 6 68864 “ K ,
km? 30 : ,
60mx 60m, 2mx*x 2m , Moran | , “ "
TDR 0 20 an , )
961 2004 8 31 9 3 ,
12" K M oran |
121 M oran I , 60
, 50mx 50 mXx 60m 50mx 50m 40mx 40m 30mx 30m 4

m 40mXx 40m 30mx* 30m 20mXx 20m 10mx 10m

1

Table 1 Spatial variability of soil moisture under different scales
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Table 2 Fitted valuesof CV % and relative errorsof il moisture under different sampling extents

/m2 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

/% 24 44 24 69 24 92 25 13 25 32 2550 25 66 25 81 25 94 26 06 26 18 26 28 26 37 26 46 26 53 26 60 26 67 26 73
/% 1039 949 865 789 718 654 594 540 491 466 404 367 333 302 274 248 225 203

/m2 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 3500 3600

/% 26 78 26 83 26 87 26 91 26 94 26 97 27 00 27 02 27. 05 27 08 27.09 27 11 27 13 27 14 27 16 27 17 27 18 27 19
/% 18 167 151 137 124 120 10l 092 08 075 060 Q61 055 Q50 045 041 Q37 Q34
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Table 3 mpactsof sanpling extent on correlation
length of =il moisture
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length of il moisture

/m 2 4 6

Co 10 94 11 06 10 35
C1 4 98 2 07 1 49
a/m 96 61 54 32 47 17

W endroth et al

(1999)
(21 Gelhar et al (1983) 5 10
15 an (Increment)
1 3 f
(22 ’
, ( 3,
;W estern et al

(1999) , ,

[23]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



’ ’ )

8 15
223 Moran | [4] : :
4 , , [J1 , 2000, 18(2): 80- 85
’ , [5] , . [J]
M oran | ,2002,21(3): 32- 35
[6] : , .
[J1 , 2001, 12(4)
! ! 460- 465
' [7] : , . GPS GIS
[J] , 2003, 19(2): 39-
0.50 ¢ 43
0.40 | ——2m ——4m —A—6m [8] , ,
0.30f, ——8m ——10m [J1 , 2000, 18(4): 61- 64
& 0.
E [9] , , . [J]
= ,1993,2(1): 21- 26
g [10] : : ,
= o 06 [J] , 2002, 21(6): 609-
_0:40 I FH IR HIEY Lag/m 614
-0.50 L [11] , .
[J1 ,1994, (7): 70- 76
4 Moran | [12] ’
Fig 4 mpactsof sampling spacingonM oran’s| index [J1 11991, 9(3): 85- 93
[13] : : ;
3 [J1 , 1997, 28(3): 200
- 204
! [14] , , Kriging
’ J Cokriging [J1 , 2001, 21(3): 59-
62
60mXx 60m [15] WiloonD J, Western A W. Rodger B Grayson, et al
, Spatial distribution of =il moisture over 6 and 30 an
, depth, M ahurangi river catchment, Nev Zealand [J]
M oran | : Journal of Hydrology, 2003, 276: 254- 274
’ M oran | , [16] WesternA W, Bloschl G, Grayson R B. Geostatistical
characterization of il moisture patterns in the
Tarrav arraCatchment[J]. Journal of Hydrology, 1998,
W estern et al (1999) : 205: 20- 37
[2311 [17] WesternA W, GrayonR B, Bloschl G, et al Observed
) atial organization of il moisture and its relation to
, terrain indices[J] W ater Reour. Res, 1999, 35(3): 797
' , - 810
[18] Bloschl G Scale and scaling in hydrology — a
, franework for thinking and analysis[M ] John W iley,
L Chichester, 1998
’ o (apparent Va”ablllty) [19] Bloschl G, Sivgpalan M. Scale issues in hydrological
(natural Va”ab”'ty) modelling- a review [J] Hydrology Processes, 1995, 9:
251- 290
[20] - M ]
[ ] . , 2002
[1] AndrevW. Western, Seniin Zhou, Rodger B [21] WendrothO, Pohl W, Koszinski S, et al Spatio-
GrayorM , et al Spatial correlation of =il moisture in temporal patterns and covariance structuresof il w ater
snall catchments and its relationship to dom inant gatial status in wo Northeast-Geman field sites[J]. Journal
hydrological processes[J] Journal of Hydrology, 2004, of Hydrology, 1999, 215: 38- 58
286: 113- 134 [22] NielsenD R, Bouna J Soil gatial variability [M ]
[2] , : : PudocW ageningen, 1995: 209- 234
[J1 , 1996, 27(2): 61- 62 [23] W esternaA W, Bloschl G On the atial scaling of il
[3] moisture[J]. Journal of Hydrology, 1999, 17: 203- 224

[J] , 2002, 7(5): 38-

43

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



16 2005

Scale-dependency of spatial variability of soil moisture

on a degraded slope-land on thelL oess Plateau
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Abstract: In order to explore the mpactsof scale on the atial variability of soil moisture, a study in a 60 m x
60m sloping land areaw as carried out, atial variation of il moisturew as analyzed w ith all the datameasured
under 2mx 2m sampling grid with TDR, then, re-sampling technique w as enployed w ith changing sampling
extents and gacings, and gatial variation of each scenario w as also detemined In the processof data analysis,
three indices commonly used in gatial analysis including coefficient of variation, correlation length andM oran’ |
index w ere applied to each scenario to characterize the degree of gatial variability of il moisture, at the sane
time, ome related issues of scale-dependency were discussed The results show ed that all the indicesmeasured
increased w ith various degreesw ith increasing extent How ever, gacing did not affect coefficient of variation and
M oran’ | index, while correlation length decreased w ith the increase of gacing
Key words il moisture, atial variability; scale-dependency
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