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Tomotsugu Y *, Yuki S * and Kosuke N *

* School of Agriculture, Meiji Univeristy, Higashimita,

Tama-ku, Kawasaki, Kanagawa , Japan

Measurement of temporal changes in hydrological condition such as a flooding depth is needed

to understand green-house gas exchange between paddy rice fields and the atmosphere. We

introduced a simple method to monitor the flooding depth using time domain reflectometry

(TDR). The results of laboratory experiments indicated that water depths measured with TDR

agreed well with those observed when the water depth was estimated assuming that the second

reflection of TDR pulse occurs not at the end of the rod, but at the water surface with large water

depths. The laboratory experiments revealed that TDR provided precise enough water depths so

that field experiments were conducted. Water levels measured with a -cm long TDR probe

agreed well with those measured with a pressure-type water gauge with a root mean square error

(RMSE) of . cm. The water levels measured by TDR, however, might be a ected by raindrop

depositions.

: TDR method, electromagnetic wave, rice paddy field, flooding depth, continuous

measurement
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Measuring Temporal Changes in Flooding Depths in a Rice Paddy Field

Using Time Domain Reflectometry
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Laboratory experimental design for measuring water depth with the TDR technique.
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The relationship between manually-observed and TDR-measured water depths for di erent

lengths of TDR rods. TDR-measured water depths were calculated (a) with Eq. ( ) and (b)

with Eq. ( ). Dashed lines show the water depths of cm.
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The relationship between water levels

measured with TDR, WL , and those
a mm h b

measured with a pressure-type water
TDR c

gauge, WL , in a rice paddy field. Data

DOYfor WL . cm were not shown. A

solid line shows a : line. Dashed TDR

lines show the water levels of cm and . cm

cm.

TDR DOY

. cm . cm

Temporal changes in water levels measured with a pressure-type water gauge and TDR. The

horizontal axis shows the day of year (DOY) in . Dashed lines show the water levels of

cm and cm.
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a b TDR

Temporal changes in (a) hourly precipitation and (b) the di erences of water levels measured

between TDR and a pressure-type water gauge.

TDR a b TDR

c TDR

An example of the TDR-water gauge noise observed on a rainy day. (a) Hourly precipitation

(mm), (b) temporal changes in water levels measured every five minutes with pressure-type and

TDR water gauges, and (c) the di erences of water depths measured between pressure-type and

TDR water gauges.
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WL WL domain reflectometry measurement principles
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Hou, A.X., Chen, G.X., Wang, Z.P., van Cleemput, O.

TDR and Patric, W.H. Jr. ( ) : Methane and nitrous

oxide emissions from a rice field in relation to

soil redox and microbiological processes. Soil

TDR Science Society of America Journal, :
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TDR RMSE . Mojid, M., Toride, N. and Cho, H. ( ) : The e ect of

cm TDR heterogeneous soil-water distribution on the

TDR measurement of soil-water content.
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