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Abstract: Using a typical case of small watershed in an alpine meadow, this paper studied the spatial heterogeneity of soil mois-
ture after raining using GIS software and the Kriging interpolation method. The results for soil moisture modeling are as fok
low s: the optimal model for the soil layer 0— 10, 10- 20, 20— 30, 30— 40 and 40— 50 cm below the surface are spherical. The re-
sults for spatial heterogeneity are as follows: within the watershed, the five soil layers within 0— 50 ¢m below the surface and
the mean soil moisture have moderate spatial heterogeneity. The nugget coefficient are 43. 7%, 58.9% ,53.0% ,71. 6% , 68.1%
and 38.4% ,respectively. Furthermore, the Sim+ variance function and Kriging interpolation map of soil moisture both indicated
spatial structure characteristics well. T he ranges of the five layers were 1 375,938,1 428, 1 313 and 1 469 m, respectively. The
soil layer within 40— 50 cm had the maximum range, and the layer within 10~ 20 cm had the minimum range.

Key words: alpine meadow ; soil moisture; Kriging interpo lation; spat ial hetero geneity

. (
, ) ) ,
L , ( Krig-
ing ) )
24
[57
[810]
> 1
| (
’ 1, 9%° 36 — 99° 3¢ 3343 - 3345,
’ ’ ’ , 19.54 km?, 4 000~
[1E13]
; ’ 4300 m, . 8.44 km,
[14-15] [16]
[17 , ’
, 6-9 0.199
* : 20070201
(90511003) ; (KZCXESW-04)

CHRAB(1983- ), B( XK %), TRAAN AMEHRLALE, EZMFRR KL RERFRL



m?/ ¢ 1213 ,

531 mm,

s REA
AN mIEBAR
R B /m
[ 4000-4029
[ 4029-4058
4058-4088
4088-4117
4117-4146
1 4146-4175
4175-4205
I 4205-4234
I 4234-4263
B 4263-4292
4292-4322
I 4322-4351
N 4351-4380

12 , 64 (D
200~ 600 m,
80~ 100 m ;
5 N 50 c¢m,
5 ., 10, 20,30, 40, 50 cm TDR

2.2

50 000  ArcGIS ,
DEM ,

SPSS (KS test)

s s Krig-

ing s ArcGIS  Geostatistical An-

alyst ,

Z(x;) Z(xi+ h)
(Salix oritrepha) ( Dast- ) . (
phorafruticosa) ( Kobresia) ) 7 Kriging
50% ~ 95%, 18]
, 1 "%
’ ’ , Wb = sy D20 = Zxs WP (Y
, 0- 60 em; s 59.47% , 2Y(h) — s h— ,
33.36%, 6. 87%
s ;1 sN(h)—/ h
) s Z(x:), Z(xi+ h)— Z(x)
2.1 x; xi+ h
) 3
. Gps 3.1
2003
7 48h |, , KS , 1
1 KS
/ em ! % ! % ! % ! % KS
0- 10 41. 48 23.27 33.46 33.47 0.07 20.9 - 04 -0.6 0.5
10- 20 43.67 22.57 33.36 33.03 0.06 16.8 - 04 -0.1 0.6
20- 30 43.03 17.13 31.52 31.97 0.06 19.6 0.1 0.4 0.7
30- 40 42.23 18. 87 29. 86 30. 06 0.06 18.5 -02 -0.5 0.8
40- 50 38.05 22.97 29.76 29.20 0.05 15.4 0 -0.2 0.7
40.92 21.00 31.86 31.69 0.05 16.6 0.1 0 0.5
0. 05~ 0.07; 3, “ ” 3.2
H Variow in ArcGIS Geostatistical Ana-
(Cv< 10% ; €y 10% ~ 100% lyst )
;Cyv> 100% ) 0- 10 ( 2
cm ,  20.9%;20- 30 cm R ( 2
19.6% ; 40- 50 cm s 15. 4% ;
16.6%:;5 ) R
s - (R?) (RSS) 2 2 ,5
(One-sample KolomogorowSemirnov, KS) ( (R?) 0.71~ 0. 80; (RSS) 0.0003
a= 0. 05) , 1 KS 0. 05, ~ 0.004 4, 0, ArcGIS



e 12 - 14
Kriging Variow in s 5
> (G+ C) ,
5
(Co/ (Co+ C)) o1
2
/ /
cm Co (Co+ C) m | % R?2 RSS (Co/ (Co+ C)) 3
0- 10 0.0012 0.0027 1375 43.7 0.72 0.0042 25% , 5
10- 20 0.0016 0.0027 938 58.9 0.74 0.0044 25% ~ 75% ; 75%
20- 30 0.0020 0.0038 1428 53.0 0.80 0.0003 0- 10, 10— 20, 20— 30, 30— 40,
30- 40 0.0021 0.003 1313 71.6 0.77 0.0023 40— 50 5 5. 7
40- 50 0.0016 0.0023 1469 68. 1 0.76  0.0021 - om - 170,
0.001 0.0026 1440  38.4  0.71 0.0015 58.9%,53. 0%, 71.6%  68. 1%,
Sp herical 38. 4%, 5
) ) 0- 10,10- 20, 20— 30 em 3
5 30- 40 cm 40- 50 cm

NP\ PN PN RO RN
5}0 ‘OQ QQ \(\9\6%\(19%\0(\?9
BB B/m

938~ 1469 m, 40- 50 cm
, 1469 m;10- 20 cm
m 1 469 m
3.3
C)) 38.4%, 1 440 m, GIS
( )
12.5% ; ( )
s (> 35%)

Krig

20—30cm
S OO O S S 0 ST TS, S
P PR PE L BRI P
FE B /m B /m
0.0027
0.0024
0.0031
44 0.0018
SISy 0.0015
0.0012
h 0.0009 3 - A 4
0:0008 e
EEEEEEENN
LS LSO S
R NN
BB B9/m

, 938

(Co/( Co+
ing

3

; 3

21%

/N\ B

R 3
SN BERE
SRR AR
EHKE/%
21.0~23.0
23.0~25.0
25.0~27.0

1 27.0~29.0
29.0~31.0

31.0~33.0
33.0~35.0
35.0~37.0
37.0~39.0

0~41.0

, 40.9%, 21.0%

, 5%,
, 30%



4
s 4 000
~ 4300 m,
31.4% ~ 41.0%,
25.0% ~ 29. 0%
(4
s 21. 8% ~
25.4% s « 7
50% ; 5
3.4
s , : 0- 10, 10-
20,20- 30,30~ 40,40- 50 cm 5
(Co/(Co+ C)) 1 43. 7%,
53.0%, 58.9% ,68.1% ,71. 6%
s 1375, 1 428,
938,1 469,1313 m GIS Kriging
5 2
s 4
0- 50 ¢cm 5 (
4) , 10—
20 cm , 43.67%,
33.36%;40- 50 cm s
29.7% , 5 s
(D , 0- 10, 10- 20, 20- 30 c¢m
30- 40, 40-
50 cm ’

(2)0- 10 cm ,

[1]

[3]

s 20.9% ., 43. 7%

’

30- 40, 40— 50 cm

4
(D
5
,0- 10, 10- 20, 20— 30,30- 40,40- 50 em 5
s 43. 7%,
58.9%,53.0%,71.6%  68.1%,
38. 4%, 0- 10, 10- 20,20- 30 em 3
30- 40 40- 50 cm ,
(2
, 938~ 1469 m 40- 50 cm
, 1469 m;10- 20 cm
, 938m
(3) > Kriging
s Kriging

Western A W, Rodger B G. The tarrawarra data set:
soil moisture patterns, soil characteristic sand hydro-
logical flux measurements [ J]. Water Resources Re-

search, 1998,34(10) : 2765- 2768.

’ ’ Krlgmg
Cokriging [J]. ,2001, 21(3):
59- 62.

[J]. , 2003, 25( 6): 653
- 659.
[J]. , 2006, 17
(4):477- 482.

Western A W, BLschl G, Grayson R B. Geostatistical
characterization of soil moisture patterns in the tar
raw arra catchment| J]. Journal of Hydrology, 1998,
205: 20— 37.

[J]. ,2006,17(1): 74— 81.
, , . GIS
[J1. , 2005, 12( 3):
129- 132.
(F#% 50 W)



* 50 14
5 km?2
% % % %
2.96 0.24 9.24 0.75 1219.70 98. 59 5.30 0.42
0.27 1.01 1.38 5.17 24.99 93.79 0. 0076 0.03
- - - - 94. 38 98.13 1. 80 1. 87
- - 97. 85 3.29 2873. 82 96. 6 3.37 0.11
5 P
1999 ,2004 [1] CCICCD. China country paper to combat desertification[ M | .
64 725. 1 hm?, 12 945 hm?, Beijing: China Forestry Publishing House, 1996: 16— 35.
0.03% 2004 [2] , , .
1999 8.26%, [J]. ,1996(7): 35— 36.
1.78%  0.41%, 10. 45% [3] , , . [J].
s ,2003,12(1):17- 24.
, 1999 , [4] , ,
111 677.7 hm?, [J]. ,2003,12(2):
s , 95 418. 2 40- 44.
hm®> 43 679.5 hm?; , [5] [M].
, , 1983: 40- 49.
[6] )
, [J1]. ,1978,23(12): 746- 750.
, [7] [J].
s ,2001,10(2) : 96— 102.
) , [8] 5 . [J].
, ,2004,59(3) :375- 382.
[9] s s .
[J]. ,1998(2): 108- 118.
(LE#% 13 W) nearsurface observations: a comparison of retrieval
[ 8] Miller R E, VerHoef J] M, Fowler N L. Spatial hetero- algorithms| J]. Advances in Water Resources, 2001,
geneity in eight central Texas grasslands| J]. Journal of 24:631- 650.
Ecology, 1995, 83:919- 928. [15] Tansey K J, Millington A C, Battikhi A M, et al.
[9] Dutilleul P, Legender P. Spatial heterogeneity against Mointoring soil moisture dynamics using satellite ra-
heteroscedasticity: an ecological paradigm versus a sta dar in northeastern Jordon[J]. Applied Geography,
tistical concept[J].Oikos, 1993,66: 152— 167. 1999, 19: 325- 344.
[ 10] s s [16] Legender P, Fortin M J. Spatial pattern and ecological
[J]. ,2002, 22(10) : 1587- 1598. analysig[ J]. Vegetation, 1989, 80: 107- 138.
[ 11] s s " [17] Fortin M J, Draperal P, Legendre P. Spatial autocorre-
[M]. ,2001. lation and sampling design in plant ecology| J]. Vege-
[ 12] s s tation, 1989, 83:209- 222.
1. ,2002, 47(23): 1771- 1777. [18] [M].
[ 13] . [J]. , 1999.
, 1999,18(2):163- 171. [19]  Gambardella C A, Moorman T B, Novak J M, et al. Field-
[ 14] Walker J] P, Willgoose G R, Kalma J D. One dimer- scale variability of soil properties in central low a soils[ J].

sional soil moisture profile retrieval by assimilation of

Soil Sci. Soc. Am. J., 1994, 58: 1501- 1511.



