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Fig. 1 Principle of runoff velocity measuring system
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Fig. 2 Schematic diagram of runoff flow simulating test-bed
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Fig.3 Sensors and their processing circuit
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Fig.4 Front panel of the virtual instrument for measurement
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25 2,235 0.949 2.121 2. 085 1.70
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Fig.5 Relationship between runoff flow velocity

and slope on different gradients

MBS FTLLA L, fvb REAE 0~ 400 kg/m’ B AE
O~ 2550 [ P B, 7% B 0 0 0 4 30 5 364 Jon g 386 K, 3ok
L5 Y0P 2 I A7 AE S 0K 2R IR R UL B A e v 3% Bk 1 R
AR AR FF LA . SR — A5 RECK W i
T S KA VR 2508 2. 29% , R G0 fie i i o2 1 FE v H] 22

5 & ¢

1) PR T %% BRI 2 50 00 & R4,
FiZ R G0 BT HEAT (R0 25 R 0, F O i Ak 25 R B
LR LA AT

2) VLRI SR A R R T, SRR TR
G e FULE S I3 HO8ONE, B HERR B IN E T /KR
i

3) W AR S £ Al ST LK V00 B A0, s A Ak
30 PR T S R N 3K

4) WK R T H—NER R K, %
VbR R R 285 R BT LA —AME e .

5) MBI ELE 0~ 400 kg/m’ I ELE 0~ 25°
O TR Py, WA R G d AR 22 R 2. 29%

6) ZI ek ZR 45 g Bk 1 450 YA 9L T 1) PRI oA A DU A
AL T —FP B A T i

(& % X WK
[ 1] s, X520, SRR i 45 000 20 8 1358 ) oK 8 g 2 5
B WEAT )] . RHEAER, 2001, 39(6) - 882— 886.



120 Al TR 2741 2007 4F
[2] EPEGHEERC, B %, S R B i AR (Y [ 13] Song S, Eaton J K. Reynolds number effects on a turbu—
[J]- K bR FE273, 2003, 16( 1) : 84— 86. lent boundary layer with separation. reattacnment. and
[3] Abrahams A D. Parsons A J, Luk S H. Field measure- recovery[ J]. Experiment in Fluids, 2004, 36: 246- 258.
ment of the velocity of overland flow using dyes tracing [ 14] Masayoshl Okamoto, Nobuyukl Shlma, Gatski T B.
[J]. Earthsurface Processes and Landforms, 1986, 11: 653 Theoretical investigation of an Eddy-Viscosity-Type
- 657. expression of the Reynolds stress with Low Reynolds—
[4] Luk S H. Merz W. Use of the salt tracing technique to Number effect[J]. Theoretical and Computational Fluid
determine the velocity of overland flow[J]. Soil Technolo- Dynamies, 2003, 16: 369~ 385.
gy, 1992, 5:289- 301. [ I5] Eloranta H, Parssinen T, Saarenrinne P, et al. On the
[5] Richardson S D, Willson C S, Rusch K A. Use of fluid structure interaction of a splitter plate vibration
Rhodamine water tracer in the marshland upwelling modes and Reynolds number effects[]J]. Experiments in
system[J]. Ground Water, 2004, 42(5): 678- 688. Fluids, 2006, 41: 67- 77.
[6] A7 F. NI b o Wiy v R 1) . P AR AR AR B [16] Oyewola O, Djenidi L. Antonia R A. Influence of
2, 1997, 12(3): 102- 108. localised wall suction on the anisotropy of the Reynolds
[7]1 Ventura E, Nearing M A, Amore E. et al. The study of stress tensor in a turbulent boundary layer[J]. Experi-
detachment and deposition on a hillslope using a magnetic ments in Fluids, 2004, 37: 187- 193.
tracer[J]. Catena, 2002,48: 149— 161. [17] ZEB0dy, RE00¥F, 77 & K R T R L i on 5 M AR 3
[8] Ventura E, Nearing M A. Norton L D. Developing a S I 0] . KGR ERAE AR, 2005, 19(4) : 196- 200.
magnetic tracer to study soil erosion[J]. Catena, 2001, [18] ES°F, B #, WSO, 25, A db il 2 T Bt o8 Pl
43:277- 291. R R A R AT 7). WL A 2 2 3, 1998, 24(2)
[91 ELPA HEE, 8 % e db & B S R Bk 2R 56 2 5 148- 152.
RHCE W DR 3] . Al TR, 2003, 19(4) : 97— 100. [19] E&PF i B, T R AP EHRE AR PR S Rk
[[10] B TA=, S o, 31, A5, i1 s 2 K e i e ) A ) e ﬁ’:i’fuu. fr}é\lk;[if_!.!*‘;’"-m,z(}(}z, 18(3): 150~ 153.
FWEFE]T). 4k TR 2448, 2004, 20( 2) : 23— 26. [20] wflEs, Tk, AE 22, sl b 4 th e AR it 72 1 80
(0] XUTFIR, WR 0, 2 504 S0 3T e 2l 1 52 05 4 # kR0 S 5 [ J] - Ak TR £, 2005, 21( 10) :
[J]. 9 HIE: 55 7727, 2001, 22( 5) - 449- 457. 164— 166.
[ 12] Woolhiser D A. Hanson G L. Kuhlman A R. Overland [21] B P AR, B0 72, S5 2 AT L E I GE R 4 (1

flow on rang land watersheds [ ]J].

1970, 19( 2): 187- 204.

Joural Hydrology,

FE[T]. KRR HERE, 2001, 14(6) : 781- 784.

Runoff flow velocity measurement system using

photoelectric sensor and tracing method
Liu Peng, Li Xiaoyu®,

Wang Wei
(College of Engineering and Technology, Huwazhong A gricultural University,

Wuhan 430070, China)

Abstract: T he velocity of slope runoff flow is an important parameter to evaluate soil erosion, and it is also a key

facto

which consisted of test-bed, photoelectric sensor, data acquisition card, measuring and controlling software.

r in the soil erosion forecast.

A runoff flow velocity measurement system based on LabVIEW was developed,

T he

experiment was completed in room simulation test-bed using foam particle as a tracer. The result indicates that

the test-bed can recycle water and soil. The system measures runoff flow velocity accurately at the scope of 0~

400 kg/m” and 0~ 25° of slope gradient. It is found that the greatest relative error of the system is 2.29%.

T his

measurement system provides a new, valid method for speedy and accurate measurement of runoff flow velocity.
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runoff flow;

photoelectric sensor; tracing method: velocity of flow; LabVIEW



