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Wind Profile in Rice Paddy Field
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SUMMARY

Chemical application, one of the most important crop management processes happened to cause spray drift,
that would threaten farmers in field as well as dwellers in rural region. Spray drift was affected by
micro-meteorological parameters. A study to evaluate short distance drift characteristics of a boom sprayer in
paddy fields has been undergoing. This study is the first step of the research. Main purpose of the was
conducted to develop a mean wind profile and to get information on turbulence intensities above and within
rice canopy.

Wind in rice paddy field were measured at every 10cm from 10 to 180cm above the ground using a
2-dimensional probe and a hot wire anemometer system. Main results were summarized as follows.

1. Mean wind profile was modeled as;
z—0.7H,

w(z) = 0 4 LD(W) for 2> H,
_ 2.95(-F -1
0 1 —1{(‘)_0731‘17_11) e 7 for 2<H,

2. Roughness length and zero-displacement in rice canopy were analyzed to be respectively 0.04 and 0.7~
0.72 times of the canopy height. The values are smaller comparing to those of other crops because rice
canopy is flexible and uniform comparing to other crops.

3. Turbulence intensities(Tl) was greater as close to the ground and became constant at heights greater than
1.5Hc. where TI's were 0.4 and 0.15 in horizontal and vertical direction respectively.

Keywords : Turbulence. Micro-Meteorology, Paddy. Spray drift, Anemometer.
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Table 1 Specification of the hot-wire ane-
mometry system(IFA-300)

Item Values

Amplifier drift 03 uVIT

Operating resistance 2 to 80ohms

No. of channels Up to 8 per cabinet

Frequency response 300kHz(without tuning)

Bridge voltage 11.5v

Thermocouple Type-T

Table 2 Specification of the tested hot
wire probe (Model 1243, TSI)

Item Description
::2;.6 c:op(;)ysure temp. of 150°C
Fluid Gas
Sensor type Tungsten film
Sensor orientation 45°

Sensor position Upstream

T

M 12.7 mm
| (.50)

R

Fig. 1 Tested Boundary Layer Cross Flow
X Probe(Model 1243).
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Fig. 2 Probe calibrator.
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Table 3 General information related to the

measurements
Date Time he(f;ﬁf(ifn) di::::ltlicln

12 Aug. | 11:20 60 NNW
16 Aug. | 12:15 70 E

11:05 80 WsW
22 Aug.

15:25 80 v
30 Aug. | 1507 95 ESE
7 Sept. | 15:05 95 EN
20 Sept. | 16:45 96 v
30 Sept. | 10:20 95 WNW
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Fig. 4 Mean velocities at various sampling
time and position.
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Fig. 5 Normalized shear stress (Hc=95cm).
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Fig. 6 Mean velocity profile (Hc=80cm).
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Fig. 7 Mean velocity profile (Hc=95cm).
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Fig. 8 Turbulence intensities of horizontal

velocities.
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