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Design and Evaluation of a Flow Rotate Divider for Sampling Runoff Plots.

Yong-Seon Zhang,* Chan-Won Park, Gye-Jun Lee',J eong-Tae Lee',
Yong-Ik Jin', and Seon-Woong Hwang'

National Academy of Agricultural Science, RDA, Suwon 441-707, Republic of Korea
'National Institute of Crop Science, RDA, Suwon 441-707, Republic of Korea

For the standard method of collecting the run-off, it is consumed the high cost and much effort to install
and to manage this instrument. Because the all the soil and water from reservoir tank must be eliminate
after their measurement of amount of soil loss and run-off and installed the reservoir tank at regular size in
the experimental field. Therefore, objective of this study was to compare its efficacy between the standard
method and a flow rotate divider for continuously collecting and measuring the soil loss and run-off in
order to conveniently conduct the field experiment of the lysimeters. For collecting the sampling of soil loss
and run-off from agricultural land with invariable ratio, a flow rotate divider was consisted with a 8 blades
of round plate sloped in order to collect the invariable ratio of soil and water at lowest part from round
plate by the law of gravity. For comparing its accuracy in the batch scale experiment, it shown that there
was significantly a positive linear corelation (r=0.997 ) between flowing and sampling amounts with
adjusting the range from 1 to 10 L min” with flowing rate. In collecting ratio in the field experiment, it
observed that the more its accuracy had, the more soil loss and run-off.
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Fig. 1. Example installed in the field with a flow rotate divider with run-off(left) and a detailed sectioned drawing(right).
* An abbreviation : (A) Holder frame, (B) Base frame, (C) Vertical holder, (D) Screw, (E) Gutter, (F) Blade, (G) Pocket of reservoir water,
(H) Holder of eave trough, (I) Eave trough, (J) Trough frame, (K) Rotary axis, (L) Pipe of reservoir water, (M) Funnel, (N) Reservoir tank.
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Table 1. Physical and chemical properties of soil before experiment.

.o]xéhaﬁ .;ﬂ%o] .3

olek
S
ofo

ol series Particle size distribution(wt,%) Soil texture OM. Av. POs Ex. cations

Sand Silt Clay (USDA) K Ca Mg

(H:0, 1:1) gkg’ mgkg' = e cmole kg -

Ungyo 8.4 62.2 294 SiCL 48 228 0.30 5.70 1.62
800me] AHAFFATLE (FEE FHAL =dH 3§ o] M HMA {FEF AN Fx: ANEF 531,
A, 128 °44'E 37 °41'N) 2] ZAAF 13%2 wALE Y 33l &7 AL AFde ERold 3dol »
E9] Lysimeter (20X25 m)elA F3stdct A+ HAHA FE59 AFH 5 I9F 7 "k
o] H % (Festuca arundinacea), ¥} % (Brassica wetA AR T Getete fFEF
campestris L.), Z#F (Solanum tuberosum L.) & 2] Al Za5A B AR HeE $E242 AHET £ 9
st B HESEHF71e] AN o] Zhzh 1/46, 1/49, on AMHA FEFE FAFAHA (L)E = &

/5291 AAES AASAOH, B/ F FAHE
B3 §A5FE 12 A5x S84 s
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Fig. 2. Accuracy of a flow rotate divider with 1/64 of sampling ratio at 1 to 10 L min-1 flex with run-off in laboratory experiment.

Table 2. Measurement of run-off by using a flow rotate divider in the lysimeter.

Sampling ratio of the

Raining date

Collecting amount of run-off (Mt ha")

Flow rotate divider with

Treatments flow rotate divider . ndard method
(precipitation amount) . run-off
(%) (Reservoir tank) . .
(Sampling ratio,%)
Grassland 29 07.08.26~30 (69.5 mm) 30 0.5 (1.7%)
'07.09.01~04 (126 mm) 173 3.79 (2.1%)
Cabbage feld 19 07.08.26~30 (69.5 mm) 114 2.0 (1.8%)
'07.09.01~04 (126 mm) 235 4.5 (1.9%)
'07.08.26~30 (69.5 mm) 320 6.5 (2.0%)
Potato field 20
07.09.01~04 (126 mm) 2617 54.0 (2.1%)
&0l Z}7F 1/46 (2.2%). 1/49 (2.0%), 1/52 (1.9%)<] 723% KT AA el o]kl IHE TSI
ARSI TI AAFE FF, 9F, 2R AT o] QA %)Hlaol A EFAFT Ayt AWAGAA
AR} 497 F 4AE BEFH §E5BS 7] R B AL xRN BRE Yl A0dE 3
29 A5z PAS AF (100%) 08 so] AREw  AHo FFHo f5o] F/s F9A Ao
ANHE vES et A3 Table 29 2t} 2 FWEE vkgo] AHAEEHFTY HS /&S
NEN F EREFS BZ AT 203 Mt ha’, AlA LAE FAaAZ AOZ A E
W ol A 349 Mt ha ‘ol BlEted ZEA}Tol A 2,937
Mt ha'® fE5eel Be AL BuR Aol wel ST
- - - _ - OStan etho
EG g5 &o] & AHTd Hlste] dx]s] @] o = 3500 | O Flow rotate divider
<
ol At =
ARSI AUEE el A 20074 8 g
_ g
2 269 30¢ (695 mm) T A (£ %)= & 3
- - g
FHS T2 FXRAMFAAM 24.0%, ¥ FAA <
on
76%, BANA 16 %E AeERE FEFF] AL £
A AN AA Vet Aol B Al =z
- o
Ql 2007 9€ 1¢ 4¥¢ (126 mm)Foll= &= A6l Grassland Cabbage  Potato field
M 04%, WMFAA 07%, FANA 01%2 ANBE fieie
Ao Ao FHABETHF7Y ExFHBTLS A2 A Fig. 3. Comparable accuracy of between reservoir tank as a
=238 PUEol SAME A BT Tta'ndatrd method and a flow rotate divider with 1/64 in the
ysimeter.
Fig. 33 o] HAEAMTEZ AFg JFstes &
THHE vwed, ZAAYTE AL Fx29)
WA e s A ERT AA geEgon, A dH, HEF F LRV AA}E FAE Geid
AAWA EAE Aets dvrd Ags Boy (1933)ell ]zl A& AR ATk 4WA ol g Holl
AmAd 9x+ 21%=2 AgdAUY HFoas FHZ 679 wiE+E U, ol e W&+
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AF skl AR A A
Z dA #&54 A AR (Flow divider) o] At}
Flow dividerdl A 2] §&4¢ A2 x= 0~16%°1A
om, o3 AFEAO R wE} FE FAE ] A
L5737 dt}t (Willis et al, 1969: Reyes et al,, 1994).
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