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Table1l Descriptive statistics of hydraulic characterstics and physical properties of sandy loan cinanon soil

hem M i 0 M ex o Mean Standard Coefficient of Skewness M ost extran e
deviation variation differen ces
0_ 5 0. 288 0. 417 0.325 0. 022 0. 066 1 343~ 0. 155"
0_1 0 0. 106 0. 234 0.156 0. 023 0. 145 0 334 0. 074
Ks 0. 248 3.2 1. 187 0. 647 0. 545 0 943% 0. 112"
Sa 30. 60 60. 65 44. 84 6. 007 0. 134 0312 0. 055
Si 33. 42 59. 27 44.08 4. 781 0. 108 0 108 0. 045
Cl 4. 743 18. 044 11.07 2. 511 0. 227 0 081 0. 071
Bd 1. 133 1. 726 1.489 0. 102 0. 069 - 0399 0. 060
Oc 0. 050 3. 650 1.292 0. 698 0. 540 0 441" 0. 061
0 4 0 5 ,Ks , Sa SiCl ,Bd ,0c Notes
0 ,,and0_ . field capacity and wiltihgpoint regectively Ks saturated hydraulic conductiviy, Se, SiandClL sand siltand chy content regpec
tively Bd, bulk density O¢ organic catbon content ** p< 0. 01 ##  Sienificantatp< 0.01
3.2 , , DFA
P P
2 , B (Bd) n n ,
(Oc) 0.05 ,
- 0.513  0.228 0_1500 (Cl) Bd Oc
( 0.224 — 0.402
0.229), Ks 0. 86 ;
’ P
2
Tablk 2 Comelation coefficien s bew een hydrau lic characierstics and phys s A BC3 ( 3)
ical popertes of sandy ban cnnanon w1l at them easuram ent scale B aum ert [ 13]’ A,
Ttem 033 0_ 1500 Ks 1, >
Sa 0.034 0. 025 0.256' ,
Si - 0.022 -0.123 - 0.214 ; ,
cl - 0.040 0. 224 - 0.261I" 50~ 55m; B 0.5~ 1,
Bd - 0.513 - 0. 407 - 0.650" ) A
Oc 0.228 0. 229 0.235° s
# p< 0.05 Note * , Sigificantatp< 0 05 ) 0.4 Ks Bd Oc (2125m),
3.3 DFA (<100m) C
(DFA1) (DFA2) (DFA3) 0.5(Cl ).
(DFA 4) 1 , ()
(1-3% .

DFA ) A ,
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Fig 1 Doubk bgaritm ic pbts of he flucuation finction that are detrended using different pow er of polynan ils
3
Table 3 Scaling exponents for regions different in spatial correlaton pattem
A B C
Region A Region B Region C
Itan S h(4) S h(4) S h(4)
(m) (m) (m)
0_ 4 0~ 55 1. 15 55~ 155 0. 84 > 155 0. 54
0_ 50 0~ 55 1. 52 55~ 95 0. 85 > 95 0. 61
Ks 0~ 50 1. 64 50~ 125 0. 62 > 125 0. 49
Sa 0~ 50 1. 52 50~ 85 0. 68 > 85 0. 52
Si 0~ 50 1. 59 50~ 85 0. 70 > 85 0. 44
Cl 0~ 50 1. 42 50~ 85 0. 61 > 85 0. 99
Bd 0~ 50 1. 62 50~ 125 0. 87 > 125 0. 54
Oc 0~ 50 1. 37 50~ 135 0. 62 > 135 0. 55
S ; h(4) q= 4 Nok S, scals h(4), scalng exponentatqg= 4
) C , . 50~
( ) 85m
P
B 4
P P
1)
55~ 155 50~ 125 50~ 125 50~ 135 ; ,

55~ 95 my
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SPATIAL SCAL NG EFFECTS OF HYDRAUL IC CHARACTERISTICS AND PHY SICAL
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Abstract Spatinl heterogeneities of soil hydmulic characteristics and soil physical poperties and heir rehtbnship

may be different at different scales Scaling analysis of soilhydraulic chamcteristics ( field capacity wilting pont and sat
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urated hydraulc conductivity) and physical poperties ( particle size d strbutions buk density and owganic cabon corr
tent) was carried out using the D etrended F luctuaton A nalysis (DFA ) m ethod. Results show that spatial varability analy-
sis and scaling transforation ( e. g. up-scaling) could be perbmed only w ithin a certain range of scales. The flucuatbn

pattem cannot be up-scaled when the scale is too smal]l because it can not get free fram spatial nterdependency and hence
reflects local scale features only. But when the scale is too lage scale it is hard to defne dam nant factors inchid ng
those with certain chamcteristic length scale. For the sandy loan ¢ hnanon soil n the study the ranges of up-scalng for
feld capacity hydraulic conductvity bulk density and organic carbon content are relatively laige beng 55~ 155 50~

125 50~ 125 and 50~ 135m, respectively but snall brsand silt and clay contents beng 50~ 85m, ndicatng that
it is essential to detem ine the range of up-scaling before spatal scaling transfom ation & perbm ed.

Keywords Soil hydraulc characterstics Spatil heterogeneites Scalng effects D etrended F lictuation A nalysis



