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Dissolved organic matter (DOM) plays a critical role in biogeochemical
cycles in forest and river environments. This study aimed to clarify dynamics of DOM in rainwater
moving through temperate coniferous and broad-leaved forests and subsequently examine how the
forest-derived DOM is related to river DOM. To achieve this, an ultrahigh-resolution mass
spectrometry (FT-ICR-MS) was used to investigate thousands of different DOM molecules in rainwater,
soil water and river water and treat their vast amounts of information as a tracer of DOM in the
environments. The cluster analysis of DOM molecular species revealed that molecular composition of
DOM dramatically changed in water as it moved through the forest, whereas its change could be
different between forest types. Additionally, our results showed that molecular species in river
water significantly differed from those derived from the forests and dramatically changed as the
water flowed downstream under non-precipitation conditions.



30%
DOM

DOM
2/3
DOM
40%
DOM
DOM
DOM DOM
DOM
DOM DOM
FT-ICR-MS
DOM
van Krevelen diagram® DOM
DOM 2 DOM
1 DOM
2
DOM
DOM

1

Cryptomeriajaponica Lithocarpus edulis

33°38'N, 130°31'E 10 mx10 m
5
3
5
2018 2 12 2
3 12 5
Whatman GF/F 4°C
2
199 km? 52% 8% 37%
2020 3
10
Whatman GF/IF 4°C
3
DOC TOC-L CPH

DOM DOM



FT-ICR

Bruker Daltonics solariX 7.0T FT-ICR
m/z Molecular FormulaCalculator ONHMFL 1998
Kujawinski& Behn® DOM
1
2 @ — m/z
1540 mm 13.7+1.8 mm 7.2+1.9 mm
DOC 0.194+0.05
kg hat 0.97+0.19 kg ha™*
0.23+0.08 kg hat 12 L ]
8.3t0mm 3.6£0.8mm 2.1+1.4mm
DOC 0.14+£0.08 kg ha™  (p) miz
1 0.14+0.04 kg ha* o o s o
0.08+0.04 kg ha*
2 12 FT-ICR-MS
DOM
2063 2525 L]
1880 2440 1090 1328
Tukey-Kramer ,p< |
0.05 1868 2198
1360 1898 u u u
p>0.05
1 a2 b 12
t-test, p>0.05
52% 85% 48% DOM
65%
1 DOM
DOM
0.4
1o
2 12 031 *
02 °
2 PERMANOVA,p<005 2 @ o1{ , ¢
A
z oq ¢ K . A
PERMANOVA, p > 0.05 12 o o |
2 -0.2 4 ®
PER- -03 , . —
MANOVA, p < 005 2 -0.5 -0.3 -0.1 0.1 0.3
41% 67% nMDS 1
47% 62% 2 2 2
12
8% 12% Y% 13% DOM 12 s
DOM
DOM
DOM
2 12 2 12
PERMANOVA, p<0.05 12
2
1 12 2
DOM
12
DOM 2

van Krevelen



diagram 2

12 2 12
DOM
DOM DOM
DOM
2
DOM o
+
DOM 05 0.4
N 04 () 034 (b)
0.3 4 0.2 4
S 5 8 0.2 4 0.1 4
O o1 0 .
% 01 s 0.1 Fon
0.1 0.2
N p 0.2 0.3
0.3 . . . -0.4 . . .
04 -02 0 0.2 0.4 04 02 0 0.2 0.4
nMDS 1
3 a
N P DOM 2 b 12
DOM
DOM DOM

3 PERMANOVA, p < 0.05

DOM
DOM
DOM
DOM
DOM

1 Kim, S., Kramer, R. W. & Hatcher, P. G. Graphical Method for Analysis of Ultrahigh-Resolution
Broadband Mass Spectra of Natural Organic Matter, the Van Krevelen Diagram. Anal. Chem. 75,
5336-5344 (2003).

2. Ide, J. et al. Spatial variationsin the molecular diversity of dissolved organic matter in water
moving through a boreal forest in eastern Finland. Sci. Rep. 7, 42102 (2017).

3. Kujawinski, E. B. & Behn, M. D. Automated Analysis of Electrospray |onization Fourier
Transform lon Cyclotron Resonance Mass Spectra of Natural Organic Matter. Anal. Chem. 78,
4363-4373 (2006).

4, Ide, J. et al. Evaluating molecular compositions of dissolved organic matter in throughfall and
soil water in coniferous and broad-leaved forests, western Japan. in Proceedings of NOM7 D-4-4
(2019).

5. Wagner, S. et al. Linking the Molecular Signature of Heteroatomic Dissolved Organic Matter to
Watershed Characteristics in World Rivers. Environ. Sci. Technol. 49, 13798-13806 (2015).



11 8 7 8

Ide Jun’ ichiro Sato Tatsuro Shinozuka Ken’ ichi Takada Asari Onda Nariaki Endo lzuki 21

Alhagurahman Isa M Sudjono Priana

Toward the sustainable operation and management of micro-hydropower generation in a traditional 2022

community of Indonesia

Proceedings of Chitose International Forum 1-3 1-3
DOl

Alhagurahman Isa M Sudjono Priana Sato Tatsuro Onda Nariaki Endo lzuki Takada Asari 994

Muntalif Barti S Ide Jun’ ichiro

Development of Sustainability Indicators Related to Traditional Characteristics for Micro-hydro 2022

Power Assessment using Delphi Method

I0P Conference Series: Earth and Environmental Science

012003 012003

DOl
10.1088/1755-1315/994/1/012003

Isa Muhamad Alhagurahman Sudjono Priana Sato Tatsuro Onda Nariaki Endo lzuki Takada 14

Asari  Muntalif Barti Setiani lde Jun’ ichiro

Assessing the Sustainable Development of Micro-Hydro Power Plants in an Isolated Traditional 2021

Village West Java, Indonesia

Energies 6456 6456
DOl

10.3390/en14206456

Sato Tatsuro Ide Jun’ ichiro 1

Sustainability of Micro Hydropower Generation in a Traditional Community of Indonesia 2021

Decision Science for Future Earth 105 117

DOl
10.1007/978-981-15-8632-3_4




Sato Tatsuro Takada Asari Ide Jun’ ichiro Isa M. Alhaqurahman Onda Nariaki Tjia Yen Fei
Takata Hiroshi Sudjono Priana Shimatani Yukihiro

33

Operation and maintenance of micro-hydropower plants in a remote area of Indonesia: electricity 2020

demand-supply conditions and plant operational statuses

Journal of Japan Society of Hydrology and Water Resources 212 221
DOl

10.3178/jjshwr.33.212

Ide Jun®ichiro Takeda Ikuo Somura Hiroaki Mori Yasushi Sakuno Yuji Yone Yasumichi 124

Takahashi Erina

Impacts of Hydrological Changes on Nutrient Transport From Diffuse Sources in a Rural River 2019

Basin, Western Japan

Journal of Geophysical Research: Biogeosciences 2565 2581
DOl

10.1029/2018JG004513

Ide Jun®ichiro Ohashi Mizue Koster Kajar Berninger Frank Miura Ikumi Makita Naoki Yamase 29

Keitaro Palviainen Marjo Pumpanen Jukka

Molecular composition of soil dissolved organic matter in recently-burned and long-unburned 2020

boreal forests

International Journal of Wildland Fire 541 547
DOl

10.1071/WF19085

Ide Jun’ ichiro Ishida Takuya Cid-Andres Abigail P. Osaka Ken' ichi Iwata Tomoya Hayashi 21

Takuya Akashi Masanori Tayasu Ichiro Paytan Adina Okuda Noboru

Factors characterizing phosphate oxygen isotope ratios in river water: an inter-watershed 2020

comparison approach

Limnology 365 377
DOl

10.1007/s10201-020-00610-6




87

2019
36 39
DOl
10.11519/jjsk.87.0_36
Jun’ ichiro lde, Keitaro Yamase, Seonghun Jeong, Naoki Makita, Hiroshi Nishimura, Keitaro -
Fukushima, Kyoichi Otsuki, Mizue Ohashi
Evaluating molecular compositions of dissolved organic matter in throughfall and soil water in 2019
coniferous and broad-leaved forests, western Japan
Proceedings of the IWA Specialist Conference on Natural Organic Matter in Water 2019 (NOM7), 1-5
Tokyo, Japan
DOl
Ide Jun’ ichiro Makita Naoki Jeong Seonghun Yamase Keitaro Ohashi Mizue 11
The Contribution of Coniferous Canopy to the Molecular Diversity of Dissolved Organic Matter in 2019
Rainfall
Water 167 167

DOl
10.3390/w11010167

9 0 2

Seonghun Jeong

FT-1CR-MS

2022

2022




Moein Farahnak Seonghun Jeong

133

2022

Saarela Taija Jantti Helena Ohashi Mizue Ide Jun’ ichiro Berninger Frank Ojala Anne Pumpanen Jukka

The molecular composition of dissolved organic matter (DOM) and its effects on the greenhouse gas production in pristine
subarctic rivers

EGU General Assembly 2020

2020

s , Jeong Seonghun, , , s s

2019

2019

J. lde, K. Yamase, S. Jeong, N. Makita, H. Nishimura, K. Fukushima, K. Otsuki, M. Ohashi

Evaluating Molecular Compositions of Dissolved Organic Matter in Throughfall and Soil Water in Coniferous and Broad-leaved
Forests, western Japan

7th IWA Conference on Natural Organic Matter in Water (NOM7), Tokyo, Japan

2019




54

2020
, Jeong, Seonghun, s
131
2020
, , Abigail P. Cid-Andres, , Adina Paytan,
83
2018
, , Abigail P. Cid-Andres, , Adina Paytan,
130

2019




(Fukushima Keitaro)

(60549426) (11601)
(Ohashi Mizue)

(30453153) (24506)
(Yamase Keitaro)

(90463413) (84508)
(Makita Naoki)

(40723086) (13601)




