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Development of a system for measuring solar radiation-induced fluorescence from
vegetation leaves

Kuriyama, Kenji
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A stand-off system has been developed for observing solar-induced vegetation
fluorescence on the canopy level. The system collects optical signals using a telescope, leading to
the spectral measurement using a CCD spectrometer, as well as the two-dimensional measurement of

the fluorescence intensity distribution by means of a cooled CCD camera. The spectrum of whiteboard
taken simultaneously with that of vegetation canopy is used as a reference to extract the
fluorescence intensity. The system has been tested both in laboratory and field experiments
conducted at rice,soybean field and forest sites in Kyoto. It is found that the present approach
based on the exact spectral shapes is useful for extracting weak fluorescence signals even under
daylight conditions for rice, soybean and forest canopies.
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Fig. 1 Spectraof LED, LED with cyan filter,
and halogen lamp.

Fig. 2 Reflection and fluorescence images.
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Fig. 3 Stand-off fluorescence detection system
CCD Cameraand (b) CCD Spectrometer.



)
2015 8 4 7
15 30 m
Fig. 4
Fig. 5-6
760 nm
A
F K ©)
! E(4e ) —-E(4,)
}Vin: }\aout A
(760.68 nm)
A (758.5 nm)
L (
) E

CCD Came

o - >

- Sl
AN White board

Fig. 4 Outdoor stand-off measurement of

\ Fiber Adapter

ricefield
Fig. 5
759.5 nm
(Fig. 6)
Fig. 7
CCD
(F760)
(& bitmap (b)
(Spectrum Scale)
Fig. 8 A
F
)
CCD
pixel

2500

o 15:30 —Whiteboard
g 2000 758.5nm | —Rice
£ Elour
3 1500
L Liour
=
=
P 1000 \
5
— E
= 500 AN "
iy L 1760.5nm
" |
750 755 760 765 770

Wavelength (nm)
Fig. 5 Detection with a CCD spectrometer
(15:30 on Aug. 5, 2015).
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Fig. 6 Proposed Method (Spectra fitting)
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Fig. 7 Ricefield imagery: () bitmap imag
and (b) fluorescence intensity calculated with
the spectral fitting approach.
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Fig. 8 Temporal changesin fluorescence
intensity measured near the oxygen A-band
with three different approaches.
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Fig.9 Chlorophyll fluorescence spectrum image
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Fig. 10 The decrease of SRIF intensity was

observed with the decrease in PAR
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Fig. 11 Comparison between photosynthetic rate
and intensity of fluorescence
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Fig. 12 Proposed method based on relative
reflectance

Fig. 13 Soyabean field imagery: (a) bitmap image
(b) fluorescence intensity calculated by
subtracting the reference spectra.
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Fig.14 Temporal change of the SIF and
PAR intensity
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