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Spatio-Temporal measurement of Photosynthesis activity in Forest Ecosystem by
Solar Induced Fluorescence
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Strong representation of Solar-Induced Fluorescence (SIF) for the
ecosystem-level photosynthesis activity has been confirmed by satellite studies. To examine the
potential contribution of SIF emission from lower part of tree ecosystem to total ecosystem SIF
emission, the downward SIF from tree canopy and upward SIF from understory were
calculated from the spectrum data in a cool temperate forest in in central Japan (36° 08 N, 137° 25
" E, 1420 m a.s.l.) as well as the upward SIF from canopy top, and the fractional ratios among them
are compared on half-hourly and daily bases. We also have conducted the new measurement of SIF by
high resolution spectroradiometer at multiple height (0, 8, 14, 18m).



COo2

( GPP)

(—3%)

(Zarco-Tejada et al., 2013 )

NASA
(SIF)
@
Phenological
Eyes Network: PEN
TKY
760nm 0,-A SIF
NEE GPP

Arearatio Fraunhofer Line Depth (aFLD)
0,-A nm
Area-ratio FLD Kato
et al., 2017, SIF

A, - A B,

gF=_ B
lrmht_ lldt
A B
1 2
DIeft Dright
750nm 780nm
a b. c
aFLD 1.
2. 3. SIF
1
@
SIF
0,-A, 0,-B 760,
686 nm
FLD
0,-A B
600 Jm
NAO.22
Octave
TKY
18m, 14m, 8m, Om
Om
6 11 1
8ch 7ch +
1ch
22 Linux
@
2006 SIF
5 10
2

SIF



SIF
APAR NPP
s SIF HSSR(MS700)
—
4 \ e e [
Overstory - ,l/l
-

Understory

1. SIF
06- o,
= L / osip |, o
50 i '..‘.‘\-. -4.. s \"._.'.-'. ”..‘...._ e .... ] ..:
i . ...o-.."~._-o- w .-.. . .
D02 evamns, T, OB
% = '-.""-"'."."-'"‘ s "’"ﬂ.“""‘:“""‘q‘:ﬂ 10
0.0 L o O (GRVI) =~ %
2. 2006
SIF GRVI
@
0
24
1 - L] ’ 7
’ 65 I
2018 3 16

2. Tomomichi Kato, Detection  of
ecosystem-level photosynthesis by
Solar-Induced Chlorophyll
Fluorescence in rice paddy field,
International Symposium on Biomass
Refinery: From Biomass Crops to
Chemicals and Fuels, Hokkaido
University, Sapporo, 2018 2 5

63 29

2017 11 22
Tomomichi Kato, Yuma Sakai, Katsuto
Tsujimoto, Kenlo Nishida Nasahara,
Tomoko Akitsu, Hideki Kobayashi, Shin
Nagai, Keisuke Ono, Taku M. Saitoh,
Hiroyuki Muraoka, Hibiki M Noda,
Yoshiyuki Takahashi, Shohei Murayama,
Ground network of SIF based on eddy
flux and spectral measurement tower
in Japan, Potsdam Greenhouse Gas
Workshop  From  Photosystems to
Ecosystems, Potsdam Institute for
Climatology, Potsdam, Germany, 2017
10 25

Yuma Sakai, Tomomichi Kato, Katsuto
Tsujimoto, Hideki Kobayashi, Kenlo
Nasahara, Tomoko Akitsu, Shohei
Murayama, Hibiki M Noda, Hiroyuki
Muraoka, Estimation of GPP with SIF
based on flux tower measurement data
using a theoretical model, Potsdam
Greenhouse  Gas  Workshop  From
Photosystems to Ecosystems, Potsdam
Institute for Climatology, Potsdam,
Germany, 2017 10 25

, 2017 )

, , 2017 10 8 .
Tomomichi Kato, Yuma Sakai, Katsuto
Tsujimoto, Kenlo N. Nasahara, Tomoko
Akitsu, Shohei Murayama, Hibiki Noda,
Hiroyuki Muraoka, Directional

partitioning of vertical
Solar-Induced Fluorescence emissions
for estimating ecosystem

photosynthesis in a deciduous
broad-leaf forest in Japan, Joint
conference of AsiaFlux Workshop 2017
and the 15th Anniversary Celebration
of ChinaFLUX, Beijing International
Convention Center, Beijin, China,
2017 8 18

Tomomichi Kato, Ecosystem carbon
cycle and chlorophyll fluorescence,
Training course of AsiaFlux Workshop
2017, Institute of Geographic
Sciences and Natural Resources
Research, Chinese Academy of Sciences,
Beijing, China, 2017 8 17
(Invited).




10.

11.

12.

13.

14.

15.

16.

17.

2017 s
, , 2017 5 25

Analysis of the
relationship between the GPP and SIF

from remote sensing data using
theoretical model,
2017 , , )
2017 5 25
2017 , , s
2017 5 25
, 1
s , 2017 3 6

Tomomichi Kato, Katsuto Tsujimoto,
Kenlo Nishida Nasahara, Tomoko Akitsu,
Shohei Murayama, Hibiki Noda and
Hiroyuki Muraoka, Detection of upward
and downward Solar-induced
chlorophyll fluorescence emissions
at the forest floor in a
cool-temperate deciduous broadleaf
forest in Japan, American Geophysical
Union 2016 Fall Meeting, 16 Dec 2016,
Moscone Center, San Francisco, USA
Katsuto Tsujimoto, Tomomichi Kato,
Tatsuro Nakaji, Seasonal changes in
the photosynthetic capacity and
chlorophyll fluorescence in canopy
leaves of Quercus crispula in a
cool-temperate  forest  American
Geophysical Union 2016 Fall Meeting,
16 Dec 2016, Moscone Center, San
Francisco, USA

Hideki Kobayashi, Tomomichi Kato,
Yasunori Saitoh, Hibiki Noda, Kouki
Kikosaka, Kazuhito Ichii, Kenlo
Nishida Nasahara, An Integrative
Observing and Modeling Approach for
the Physiological Understanding of
Sun-Induced Chlorophyll Fluorescence
in Japan, American Geophysical Union
2016 Fall Meeting, 16 Dec 2016,
Moscone Center, San Francisco, USA

SIF - ,

61 28
2016
11 1
Tomomichi Kato, et al. (Hokkaido U.,
Japan) Ground-based network of

18.

19.

20.

21.

22.

23.

24.

Long-term measurement of Sun-Induced
Chlorophyll Fluorescence, 12th
International Workshop on Greenhouse
Gas Measurements from Space, Kyoto
University, Kyoto, 8 June. 2016

2016 , , ,
2016 5 25
’ 63 ’
, , 2016 3
21
, 63
s , 2016 3 24

Kato, T., Tsujimoto, K., Nasahara, K.,
Akitsu, T., Ono, K., Miyata, A.
Sun-induced chlorophyll fluorescence
reveals strong representation of
photosynthesis at ecosystem level in

rice paddy field in Japan, 2015
American Geophysical Union Fall
Meeting, Moscone  Center, San

Fransisco, USA, 2015 12 15

Kato, T., Tsujimoto, K., Hirano, T.,
Saitoh, T.M., Nagai, S., Akitsu, T.,
Nasahara, K.N. Estimation of gross
primary production and light use
efficiency by the tower-based
sun-induced fluorescence measurement
in the Japanese evergreen coniferous
forest, 2015 American Geophysical
Union Fall Meeting, Moscone Center,
San Fransisco, USA, 2015 12 17

2015 12 5
2015 , , ,
2015 5 25

0



2015-167581
2015 08 27

PCT/JP2016/073845
2016/08/15

https://terraecomod.wixsite.com/kato-la
b-hokudai-j

o
KATO TOMOMICHI

60392958



