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A Low-Cost and Practical Method for Assessing Paddy Rice Water
Requirement: Development and Validation

R TR RN SRR N A

< Fng 4 < Fng 4 g4 ELE S LARLE (82
s

e fE ek i e -1 B 3
Shi-Hua Yang Hao-Lin Zheng Ding-Hong Xu Yi-Lung Yeh Zhi-Mou Chen

# &

A2 F GREERARBEIE b G HEEE TR kB &5 AR LK
FORE LM o A > BT A e REET RS AR o TR B ALY o 5
PoRE LD AR B RE - BT kAT S KRR e KRR

AR AL FFERSE & R @'I“""’“""fﬁ":‘éﬁt_g T 3%
AL &mL/EJpa CE P E M RFRT C RRPR R e BT R R R

FE S EWEENFE o

BAFE R EE IR G R RIp S Rk © ’*%ﬁﬂﬁﬂfg”&j‘;!‘zzi noRE R MR R
BT R URBEARROERY c AP F L wEZ - EV R SOFRERS
PRI R RFI FEEERE TR waef KRR Y 35 R MR EE
FF R

Wit (th 5k E o kA FEE O PRI S 2RE

‘W

Abstract

In response to the regional drought risks driven by global climate change, accurately
determining crop water requirements has become a key element of sustainable agricultural
water resource management. However, the high cost of mainstream monitoring technologies
such as flux towers limits their widespread adoption. Therefore, this study aims to develop and
validate a low-cost, highly practical method for measuring crop water requirements in paddy
rice fields.

This research was conducted at the Smart Farm of National Pingtung University of Science
and Technology, using an experimental design based on the Cylinder Method. By deploying

both bottomed and bottomless measurement cylinders in the field and performing daily high-
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precision water level measurements with a vernier caliper, the experiment separates and

quantifies evaporation, evapotranspiration, and infiltration for paddy rice cultivation.

The crop water requirement data obtained in this study will undergo method validation by
comparing it with the flux tower data from the experimental field and actual field water use, to
verify the accuracy of the experiment. This study aims to establish a reliable alternative
monitoring method, providing a practical tool for field managers without access to sophisticated
instruments to assess paddy rice water requirements, and making an important contribution to

the promotion of precision irrigation.

Keywords: Crop water requirement, Paddy rice, Evapotranspiration, Cylinder method,
Method validation
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