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BENLE 5 A TAE . RPAXBEHLR 3 A4 kg
X PRI AN ARG 04 104 204 304 40,
50, 60. 70, 80. 90 1 100 cm Ab [ty Y {f,[X I ok e thy
DXk 3 ANHT 2 A EFE . H T 0 00 S B I g T /b
2 PR A R K TR VR 5 VO, DRI I SRR B 20 1) 2 3R

28, HGR LR 0.5 em SRAL R 584k S RERE
o JITA (F) IR A 242 8 Morris A1 Mooney $2 H! Il A8
JPEHEAT A EE, KA AT R 1) RGB {H 45 SR R
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Table | Physical properties of soils at experimental sites

e WP T3 (g/kg) PRI FLBE YRR Iyl
(em) >50 um 2 ~50 pm <2 um (g/em®) (%) (em/s)

E+ 0~10 294 492 214 1.38 38.8 3.4%10*

10 ~20 282 494 224 1.40 402 12x10*

20 ~ 50 313 462 225 1.44 40.6 1.1x10*

50 ~ 100 321 448 231 1.45 44.4 1.1X10*

¥ B 1 0~10 35 550 445 1.44 40.2 5.8X107

10 ~20 44 515 444 1.50 427 2.1X10°

20 ~50 43 514 443 1.50 448 22X10°

50 ~ 100 47 507 446 1.59 45.1 1.4%10°
T e e SRR R LI TG
1 1 Com 1 1 TIKE (9) R 2 Fizr. £ 2 FIEEFH T SR 5 1)
"T" R NBIERIE Zn) PL G TR =0.75.0.50 Fl 0.25
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1 E-EMRETIRRETE

Fig. 1 Diagram of iodine-starch staining experiment
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Fig.2 Dye-stained coverage distributions for plots conducted in loam (a) and silty clay (b)
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Table 2 Measured and calculated results for plots
I B Hb N oE sy ANB/KE (mm) 0; (cm’/em®) Zmax (cm) Zo7s (cm) Zoso (cm) Zo2s (cm)
s SN R 1 20 0.283 43.0 6.5 11.5 29.0
g 2 40 0.177 51.0 13.0 16.0 22.0
RE 3 40 0.215 54.0 6.5 12.0 21.0
G 4 60 0.208 84.0 11.0 18.0 45.0
W% 5 60 0.278 106.0 11.0 37.0 74.0
RE 6 80 0.247 108.0 25.0 49.0 84.0
¥y o R 7 20 0.333 42.7 3.8 6.8 15.0
W% 8 40 0.299 99.2 9.9 21.8 40.7
RE 9 60 0.280 91.8 10.1 29.4 46.8
R4 10 80 0.312 108.6 20.6 44.5 74.9

e Zmax FRRNBIRIE: Zogss Zoso M Zoos 53 M GBI =0.75.

2.2 VAEKEI TIEKIEH SR FERI R NG

25T T RS 2 FRES 3. LURARES: 4 ANk
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AN ) 200 - g8 T Joe 0 4% A A (] 1 B A2 X 1 45 3
TR SR, RIS aE B oK # 0] IR N B IR
H—Em, H A S K S m R Qe T AR
AR T W] B . de Rooij BTSN, 14547
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Fig. 3 Flow patterns of plots conducted in clay with different infiltration amounts
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Study On Preferential Soil Water Flow Using lodine-starch Staining Method

SHENG Feng'?, FANG Yan®
(1 Changsha University of Science and Technology, Changsha 410114, China; 2 Hunan Provincial Key Laboratory of Water & Sediment Science and

Water Hazard Prevention, Changsha 410114, China; 3 Hunan Xinhua Water Resources & Electric Power Co., Ltd, Changsha 410007, China)

Abstract: A total of 10 iodine-starch staining experiments with different initial soil water contents and infiltration amounts were conducted in
loam (6 plots in total) and silty clay (4 plots in total). The infiltration depth and distribution pattern of dye-stained region were measured and
calculated to study the impacts of infiltration backgrounds (i.e. initial soil water content, infiltration amount, and soil texture) on preferential soil
water flow. This results indicated that, (1) a higher initial soil water content tended to make a larger maximum infiltration depth, while the initial soil
water content displayed no obvious impacts on the distribution pattern of dye-stained region. (2) The maximum infiltration depth increased with the
increment of infiltration amount, but the impact of the increment of infiltration amount on the increment of the maximum infiltration depth was not
unlimited. (3) As the infiltration amount increases, the flow pattern transferred from the flow pattern dominated by the preferential flow to the flow
pattern dominated by the matrix flow. (4) The soil water flow in the finer-textured soil (silty clay in this research) was more heterogeneous when
under the same infiltration amount and initial soil water content, and the total area of the flow paths was narrower in the finer-textured soil.

Key words: Iodine-starch staining experiment, Soil water, Preferential flow, Infiltration, Heterogeneity



