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of heterogeneous flow
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Table 1 Experimental conditions of the plots
g 5 ABKE/mm g8 NEE/ (emXem)
I 1 20 100 100
R 2 40 100x 100
5 3 60 100x 100
Ry 4 80 100x 100
X5 5 40 200% 100
5 6 40 400x100
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Fig.3 Schematic diagram of experiment device
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Table 2 Physical and hydrodynamic properties of soil

wgs  CPRIEREITR w s WD

M350 pm [2.50]pm <2 pm (g™ % (e
[0,10) 3.5 540 445 144 401 5.8x10°
[10,20) 44 512 444 150 387 2.1x107
[20,50) 43 514 443 150 394  22x107
[50,100] 47 507 446 159 432 1.4x107

4 HR5HE

RN AT 7, BFTEA S KR R AR
SETAR IR R MR o AR BRANT < 16 ok Bt it
1T Z-score IEARUEAL , ek db6 /N LR A 43
fifp )= % 3, T 0 ) B R 8 T, 52 A MatLab
(R2010b) [ /N T A X /N A 25 M ied A 19
AR {ELEA T I, I 7Y B (E A58 B b A7 Ak
X EEI BT JEUR A 5 R 2SR5 5 DB AR B i w0 il 4



%113 BOEF

F RN BARE NSRBI RI R AT L AE 394 R 0 15

BIE, S8 5 45 MatLab (R2010b) fir 4714, 52 2L
NS AR i 1 73 (9 e igp o HE P /N g
FUAE SR R 0 2R R M P R AT S B A LR RS
7 TS B g o B BAEL . R 26 3 JR A A o3
A e A PR B B 50 0 RUBE i 3 i A T
S M, AR B RUH/INBCR B SRS N AR
ISR A AIAFBIRE & o /NI AL Z0 BT S ) S e
RO, SRR SR SR R 2l 4
4 Shannon {5 QA FI log RERL 2 R TRk,
PETA R 23 25 T LSBT s /et . AR
P (1) —30(6) B3, THA A1 19/ £
Shannon {5 548 F1 /N £ log BE 145 [ I, AR 38
A (7)—3(9) 5 &850 By S i, Ak 3 fr
MR BEAN RN LS, 22 3 A R T Sheng 4531
AR ISR B RS y
®3 BREMIEHAFEHELER
Table 3 Results for describing flow heterogeneity of tests

Ak AR R, CIOUHRIIEIN sypar NN
H/mm  (cmXcm) H(2) H(3) S8y E, E,

20 100x100  0.509  0.346 0.720 0.201 -13.714
40 100x100  0.536  0.392 0.744 0.293 -12.153
60 100x100  0.585  0.443 0.779 0.422 -10.756
80 100100  0.511  0.347 0.662 0.284 -12.365
40 200x100  0.580  0.439 0.747 0.420 -10.780
40 400100  0.664  0.545 0.762 0.541 -9.711
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Fig.4 Impacts of infiltration amount on heterogeneity

characteristics of preferential flow
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Fig.5 Impacts of test scale for flow heterogeneity

characteristics of preferential flow
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Characterizing the Effects of Infiltration Amount and Experiment Scale
on Preferential Water Flow in Soil with Wavelet Packet Entropy

SHENG Feng'?, ZHANG Li-yong'*, WU Dan'"
(1.School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2.Hunan Provincial Key Laboratory of Water & Sediment Science and Water Hazard Prevention,
Changsha University of Science & Technology, Changsha 410114, China)

Abstract ; Preferential flow is a common flow pattern of infiltrated rain and irrigated water in unsaturated soils, and
characterizing preferential flow is always a hot topic of soil hydrology researches. In this research, the wavelet pack-
et entropy, including the Shannon entropy and logarithmic energy entropy, was used to characterizing the preferen-
tial flow heterogeneity under different infiltration conditions. The research results were compared with those charac-
terized by matrix entropy and fractal characteristic parameter to show the feasibility of applying wavelet packet anal-
ysis to preferential soil water flow. The results show that: 1) the wavelet packet entropy is capable of characterizing
the heterogeneity of preferential flow patterns; 2) the heterogeneity of preferential flow increases firstly and then de-
creases as the infiltration amount increases; 3) the heterogeneity of preferential flow increases steadily as the exper-

imental scale increases within this research.

Key words: preferential flow in soil ; wavelet packet entropy; experiment scale; heterogeneity; dye tracer
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