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Abstract: Bamboo-shaped rainwater harvesting ditch (BRHD) is a new water harvesting and appli-
cation technology being promoted in the hilly loess region of North Shannxi Province. This paper
measured the soil moisture condition and water storage capacity of BRHDs filled with straw, branch
or gravel through field and simulated rainfall experiments to evaluate the water holding and absorp-
tion capacity of different BRHD fillers. From May to October, the water storage of BRHDs showed a
decrease trend at first and then increased in field experiment. The water storage depths within 30—
200 cm profile of branch ditch (BD), gravel ditch (GD) and straw ditch (SD) were 186. 76,
177.23 and 169.26 mm in May, respectively, and increased by 14.24 20. 28 and 21.23 mm in
October, respectively. In contrast, the water storage depth of the level bench was reduced by 6. 52
mm in October from 185.76 mm in May. The soil water restoration depth was different between
BRHDs with different fillers and the level bench within 30-200 c¢m profile in October. The SD and
BD had the deepest restoration depth (140 cm) , followed by GD (110 ¢m), and the level bench

was the minimum (80 e¢m). Through rainfall simulation experiment, the amount of water intercep-
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ted by BRHD was in the order of SD (99.5 L) >GD (91 L)>BD (71.5 L). The water-holding rate

of straw and branch showed logarithmic function with soaking time, while the water-absorption rate

followed a power function. Moreover, there was a negative logarithm correlation between water-hold-

ing rate and water-absorption rate. Straw showed a better water holding and absorption capacity than

branch. Gravel had a weak water holding and absorption capacity which was almost not changed

during soaking, while it displayed a negative liner correlation between water holding rate and ab-
sorption rate. The three kinds of BRHDs could be applied in the hilly loess region, and that filled

with straw would exhibit the best capacity of water interception and holding.

Key words: bamboo-shaped rainwater harvesting ditch; water holding and impounding characteris-

tics; soil water content; hilly loess region.
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Fig.1 Schematic diagram of the BRHD profile.
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Fig.2 Dynamics of 30-200 c¢m soil water storage under differ-
ent measures and precipitation.
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Fig.3 Vertical change of soil water under different measures from May to October.
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Table 1 Total water-interception amount of BRHD under simulated rainfall condition

RKIH A Wz AU EEEEK R BRI B3N] R Rl 1k it FEEK M
Type of Slope Initial soil Rainfall Saturated Precipitation Runoff Water
BRHD gradient water content density duration (mm) (L) impounding
(°) (%) (mm - min™!) ('min) amount (L)
WAL BD 30 9.2 0.92 47 43.45 117.06 71.5
F&#F5 SD 30 9.0 0.92 68 62.65 161.4 99.5
A5 GD 30 9.5 0.92 59 54.28 149.63 91
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Table 2 Filling storage and water-holding amount of different fillers

%) k7B HAREKE  HPREEFR SRy 25 I ] Bk A
Type Water content  Filling amount Filler Water holding amount during each period (mm)
of filler of filler in field storage

(%) (- hm™2) (t+hm™) 0.25h0.5h 1h 1.5h 2h 4h 6h 8h 10h 12h 24h
AL Branch 21.0 43.46 38.20 7.12 7.35 7.64 7.99 8.24 8.38 8.42 8.46 8.54 8.66 8.70
FEFF Straw 19.4 14.99 12.56 3.46 3.87 4.05 4.27 4.49 4.74 4.99 5.20 5.26 5.30 5.32
£+ Gravel 0 363.14 363.14 0.84 0.91 0.93 0.94 0.94 0.94 0.95 0.94 0.94 0.95 0.94

*3 ERYWAKER(V)RESEKEE () HEXREX
Table 3 Equation between the water absorption rate of filler and the immersion time
L SptE 25 (8] BE R 7K 3 % Water absorption rate during each period (g - g™ - h™') FHRK R

Type Relation
of filler 0.25h 0.5h lh 1.5h 2h 4 h 6h 8 h 10 h 12 h 24 h function

4% Branch 3.85 0.11 0.07 0.09 0.06 0.01 0.00 0.00 0.00 0.00 0.00 V=0.1179:"% 0.91
F&#F Straw 11.03 1.31 0.36 0.34 0.27 0.10 0.10 0.09 0.02 0.02 0.00 V=0.7696:"2 0.91
£ Gravel 0.09 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - -
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