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a) uniform, ¢) nonuniform,

homogeneous . homogeneous .
f(K) f(k)
k Kk
b) uniform, d) nonuniform,
heterogeneous. heterogeneous.,
fk) f(k)
K k

Fig. 1. Greenkorn and Kessler's (1969)
definitions of uniformity and homogeneity.
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Fig. 2. Hydraulic conductivity profiles
and the surface layer.
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Fig. 3. Physiographical map of the Ochohzu study basin.
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Fig. 4. Location of sampling points and
vegetation cover.
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Table 1.

Basic data.

Thickness of
litter layer f(cm)

Thickness of
surface layer d(cm)

Total Afforestation  Natural  Total Afforestation  Natural
Sample size 132 63 ‘ 69 132 63 69
Mean 5.58 5.10 6.02 25.1 32.2 18.7
Standard deviation 3.07 2.44 3.49 17.6 17.2 15.4
Mean (In) 1.55 1.51 1.59 2.95 3.33 2.60
Standard deviation (In) 0.634 0.514 0.724 0.812 0.540 0.861

Hydraulic conductivity Effective porosity
k(cm/s) A

Total Afforestation  Natural  Total Afforestation  Natural
Sample size 126 63 63 126 63 63
Mean 0.0384 0.0277 0.0492 0.156 0.152 0.160
Standard deviation 0.0727 0.0304 0.0971 0.0614 0.0504 0.0705
Mean (In) —4.18 —4.18 —4.17 —1.93 —1.94 —1.92
Standard deviation (In) 1.35 1.17 1.52 0.365 0.325 0.402
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Table 2a. Chi-square test for relative goodness-of-fit (The thickness of litter layer f) .
Observed Theoretical frequency ,
Interval f e (n—e)% e;
(cm) requency g
H: Normal Log normal Normal Log normal
8.5< 20 22.6 23.2 0.299 0.441
6.5 <8.5 20 27.9 17.0 2.237 0.529
5.25 <6.5 17 21.3 16.9 0.868 0.001
4.25< <5.25 23 16.1 17.3 2.957 1.878
3.25 <4.25 21 14.5 20.9 2.914 0.000
<3.25 31 29.6 36.7 (.066 (.885
132 132.0 132.0 9.341 > 3.704
Table 2b. Chi-square test for relative goodness-of-fit {The thickness of surface layer ).
0 Observed Theoretical frequency
nterval f e (1;—e;) 2/ e
(em) requency e
7 Normal Log normal Normal Log normal
42,0 £ 20 22.3 21.9 0.237 0.165
30.5 = <42.0 21 27.6 15.2 1.578 2.213
22.25<  <30.5 18 24.5 18.9 1.724 (.043
17.0 £ <22.25 23 14.9 17.3 4.403 1.878
11.25  <«17.0 18 14.3 24.6 (. 957 1.771
<11.,25 32 28.4 34.1 (0.456 0.129
132 132.0 132.0 9.355 > 6.199
Table 2c. Chi-square test for relative goodness-of-fit {The hydraulic conductivity £).
Observed Theoretical frequency
Interval o { n—e)? e
(em/s) frequency ! S
7 Normal Log normal Normal Log normal
0.06 = 20 48.4 19.7 16.664 0.005
0.03 = <0.06 20 20.4 19.7 0.008 0.005
0.0164= <0.03 20 9.8 23.7 10.616 0.578
0.008 = <0.0154 20 4.2 19.4 59.438 0.013
0.0052< <0.009 20 2.4 16.8 129.067 0.610
<0.0052 26 40.8 26.7 5.369 0.018
126 126.0 126.0 221.162 > 1.229

Table 2d. Chi-square test for relative goodness-of-fit (The effective porosity A).

Observed Theoretical frequency ,
Interval frequency o (n,—e;) % e
g Normal Log normal Normal Log normal

0.210 = 20 23.8 20.0 (.607 0
0.175 = <0.210 20 23.8 18.4 0.606 0.139
0.1435= <0.175 19 25.3 26.6 1.569 2.171
0.123 = <0.1435 21 15.9 20.3 1.636 0.024
0.1075< <0.123 20 10.1 15.1 9.704 1.575
<0.1075 26 27.1 25.6 0.045 0.006
126 126.0 126.0 14.167 > 3.515
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Fig. 5a. The thickness of litter layer (/) Fig. 5b. The thickness of surface layer (d)
plotted on log-normal probability paper by plotted on log-normal probability paper by
Hazen plot. Hazen plot.
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Table 3. Correlation coefficients between
the thickness of litter layer (f), the thick-
ness of surface layer (¢), the hydraulic
conductivity (%) and the effective porosity
(A).

In A In A In d
»=0.001 »y=—0.080 »=0.093
In f u=43 n—43 n=132
{o=0.008 f=0.517 to=1.069
r=—0.275 ry=—0.251
In d n=—43 n=43
f03:1.835 fo::1.659
y=0.739
In # n=126
th—12.212

Table 4. ¢-percent values of the f-dis-

tribution.
a
n2
0.05 0.01
41 2.021 2.704
124 1.980 2.617
130 1.980 2.617
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Fig. 6a. Test for the linear trend in the
direction of slope (The thickness of litter

layer f).
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layer d).
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Fig. 6d. Test for the linear trend in the
direction of slope (The effective porosity A).
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Fig.6¢c. Test for the linear trend in the
direction of slope (The hydraulic con-
ductivity &).
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plotted on normal probability paper by
Hazen plot.
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Table 5. Chi-square test for the residual (Ind-Trend({lna)).

Interval Observed}frequency Theoretlca;frequency (i e)% e
0.69= 20 21.9 0.165
0.36=5 < 0.69 20 18.3 0.158
0.08= < 0.36 20 20.0 0.000
—0.17= < 0.08 20 18.3 0.158
—0.37= < —0.17 20 13.6 3.012
< —0.37 32 39.9 1.564
132 132.0 5.057 < Crogqr—=7.815
99,994
99.9L
99,01 .
= | .
= 90l .
) | g
2 70k O
. ¢ — )
0.2 1n D= 1,572 - 1.021 x & 50:
o 30k
r=-0.484 n=43 ta=3.546 : L . .
2 10F >
-1.0 ) | ] | g — .°
0.0 0,2 0.4 0.6 0.8 1.0 3 L .
Dimensioniess slope length x
Fig. 8. Test for the linear trend in the 0.1
direction of slope (The thickness of sub- 0.0l
stantial surface layer D). B | | | |
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Fig. 9. The residual (InD-Trend {InD})
plotted on normal probability paper by
Hazen plot.

Table 6. Chi-square test for the residual (InD—Trend {InD)).

Observed frequency Thegretical frequency

— V2.
Interval s o (n;—e)?/ e
0.75% 7 4.4 1.536
0.21= < 0.75 7 11.2 1.575
—0.05= < 0.21 7 7.3 0.012
—0.212  <—0.05 7 4.5 1.389
—0.42= < —0.21 7 5.3 0.545
<—0.42 8 10.3 0.661
43 43.0 5.718 < Crar=7.815
D=id (3) BEREOEY L A% #h Fhlnd, hd Bk Vo
IIT, AREHRSFRTHD. ba ohe TROBIE, DOEBIREREDFHInD
FEE TOMEIC LS £, Abd bAEERS L oo BIRATERD SN B,
vy, D ORERMHEHINCMIITH D, T, o :
SR EREROR L NHERE RS 2 &% InD = lni+ Ind (4)

5N THED (Ang and Tang, 1975), A & d DERY Oip = Ol 0ha (5)
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Fig. 10. Volume V, is the “representative
elementary volume” (after Bear, 1972).
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NVOETH 2, KR TI, EAERE BREY *
ERINEBERLTL B, Thbb, LB, #ER
TRFOTERLZESE L, RIULTERZEY * &
DR s TWw3, DT, Fig. 10 27 $E 24
BENICRT LD, HETHRSNE Y TN,
2 T OEED/NE W T 2 OEMERIC L D
TIPS EBT 208, HEHER Vohbwwn s &3
—E &% DTL %, Bear (1972) i, Vo % the re-
presentative elementary volume &FRL, micros-
copic & macroscopic DERE 52 2K EEHEL
Tw3, Frbb, Villboy»rFrchnid, 118
POKDOFTNEE Z BEOER & 72 2 BFEAOIRE %2
MREIERCHRDZIEFY, TEBRONTY FIE, K

Table 7. The stochastic properties of the
hillslope parameters.

Parameter P_rob_abil?ty Mean Star_lda}rd

distribution deviation
In Normal 1.55  0.634
In & Normal 2.95  0.812
In d—Trend{ln d}  Normal 4.66  0.709
In A** Normal —4,18 1.35
In A** Normal —1.93 0.365
In D*** Normal 1.02  0.890
In D—Trend{ln D} Normal 5.30  0.593

* Linear trend Trend (Ind)=3.56—1.21x
** Correlation coefficient »{Ink, InA}=0.739
*#* Linear trend Trend {InD}=157—1.02x

TR N TV B 2 LItk E2DTH S, KX
TiE Vo OEEIZIT 2 Ty ds, Darcy ANICHE D T
NEXNRETEHE, 100cc EFRTHGREDY
INThhiE, TORATr—LOREIIE, KL Tz
BHEEZ B,

WIZBBL DT 208, ¥ 7Y v 7 %7548
BOAr—n (RE) OMETH 2, ik, KW
THREL TR 4 DOBEET N TUHEMFKELTL 3,
Thbb, BOEETE 8 (h20idHy—) THD
Th, ZOEBEBRLWZILT TV &, —H (Hdwn
3H—) ERMESLZIHENHIOTH D, HE,
RO/ RRBERRE L, PRI KB 2T
VR 7O0—FLTWID T3 HERMLITL
ERZIoNE, Zhi3, —HT, N TIRATE
HBBESTHA L) EREELHZH, PiEY,
Ay —NENELTHIEICED, k23BN, #
B, HER Y OBREZIZIZE—, —KEREL, HE
OFEZHEBECL LS L T3BEEBPEHLS VTV EITIE
IR SR,

ZEo L, IOX3RTECLY, HBRESERY
Wit/ R % R & U7 BFge 2R Tw b, REmiE,
FO—RELT, WMV NREBEDORA 7 —VTH—4%
ERERUSTOEEFHIIOWT, FELSHMBTOT
WARKIEY T2 — Y3 EERLLTHRUALLDOT
H5, Bon:ERE% Table7 it L85,

£IAT, ERXTHE, FEOFNMRE.RIT, W
NS R OREMAEEERC. 20K, 1
DODEHYL L THBEKEE =% FH L. Zb %
b, 0L BEHNREIENNLZLOTHEDT, H
BAKEDID FTKELMEKFET S, Lrl, 2ITOD
RED BRI, EHBICBT 2 LB & DR
MR TX 2RO BECRRET I 1 D20ET )V
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Summary

Spatial variability of 44 sets of four field-measured hillslope parameters on a small
mountainous basin (catchment area 0.095 km?) was studied by statistical tests for distribution
and correlation coefficient. Of the four parameters, thickness of litter layer and thickness of
surface layer were related to generation of overland flow, and hydraulic conductivity and
effective porosity to throughflow. Measurements were made at the 44 nodes of a 50 m regular

grid.

The results indicated that these paramaters were spatially nonuniform and their log-
normal distributions were acceptable models at the significant level ¢ =5%. Furthermore, it
was found that the thickness of surface layer had a marked linear trend in the direction of
slope and that the hydraulic conductivity and the effective porosity were correlated.



