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ABSTRACT

In this study, we developed the quality control and assurance method of measurement data of
SPAR (Soil-Plant-Atmosphere-Research) system, a climate change research facility, for the

first time.

It was found that the precise processing of CO, flux data among many

observations were significantly important to increase the accuracy of canopy photosynthesis
measurements in the SPAR system. The collected raw CO, flux data should first be removed
error and missing data and then replaced with estimated data according to photosynthetic
light response curve model. Comparing the correlation between cumulative net assimilation
and soybean biomass, the quality control and assurance of the raw CO, flux data showed an

improved effect on canopy photosynthesis

evaluation by increasing the coefficient of

determination (R?) and lowering the root mean square error (RMSE). These data processing
methods are expected to be usefully applied to the development of crop growth model using

SPAR system.
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Fig. 1. CO; flux measurement scheme in SPAR system. Each line indicates the flow

of CO, gas.
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Table 1. Agricultural and environmental data collected in SPAR system

Elements Unit Range Measuring position Interval
5 -40~60C
Air Temperature C 40~60 5
(accuracy <0.17C) »
0~100% I m 30 sec
. - o
Relative Humidity % (accuracy <2%)
Soil Temperature c Accuracy <2C -0.1, -0.2, -0.3,
- 2 1 hour
Soil Water Content VWC % Accuracy <0.03% -0.4, -0.5, -0.6 m
Solar Radiation pmolm2s™! Accuracy <5% 1.5 m?
5 -30~65C
C 5 i
Canopy Temperature (accuracy <0.27C) 0.5 m® 10 min
Photochemical Reflectance Index Accuracy <10%
0~2000 ppm . .
I h
o, nput ppm (accuracy <2.5%) Chamber air way in 10 times
Concentration ~ min”'
Output ppm 072000 ppm Chamber air way out

(accuracy <2.5%)

Raw Chamber Climate Data (30 sec)
- Air temperature, humidity,
(0. concentration

Raw Flux Data (sec)

!

| Create New Flux array (1 min) |

|

1" Spike Check (mussing. error data)

|

L

Average Climate (15 min)
- Alr temperature

Average Flux Data (13 min)

Other Data (15 min)
- Alr Flow rate, Plant Density

Solar Radiation Data (15 min)

Flux Calculation (15 min)

l

Drawing Ci Curve

|

2% Spike Check (error data)

|

Data transformation (15, 30, 60 min)
- Single., Canopy level

Fig. 2. Schematic flow chart of CO, flux data process in SPAR system.
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Fig. 3. Example of quality control case for soybean canopy photosynthesis data using SPAR system in August
15, 2018. A, B, C, and D indicate raw CO, data, CO, flux data after 1 quality control (delete, smoothing,
etc.), Light response curve analysis, Final CO, flux data after 2™ quality control (repair, smoothing, etc.),

respectively.
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