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Tree-mediated methane emissions in forested wetlands: rate-controlling factors
and relative contribution to ecosystem methane flux

TERAZAWA, Kazuhiko
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Seasonal and spatial variations in methane (CH4) emission rate from tree
stems were measured at two forested wetlands, Abashiri and Tsukigata, in Hokkaido, northern Japan
during 2014 - 2016. CH4 fluxes at both soil surface and understory vegetation were also measured to
estimate the ecosystem CH4 fluxes and the relative contribution of tree-mediated CH4 emissions to
the total ecosystem fluxes.

CH4 emission rates from stems of mature Alnus japonica and Fraxinus mandshurica trees varied
seasonally and peaked in August with the highest mean flux exceeding 25 mgCH4 m-2h-1 in Abashiri.
Stem CH4 emissions were observed even in winter with snow cover on the ground. On a tree stenm,
significant CH4 emissions were detected even at 5m above the ground, while the vertical variation
patterns of CH4 emission differed between sites and tree individuals. Estimated ecosystem CH4 fluxes
varied significantly depending on the species composition of understory vegetation in Tsukigata.



1980

90

(Terazawa et al. 2007)

Gauci
et al. 2010 3
60+ 20 Tg/
10 Rice et
al. 2010 2013 9 IPCC

Terazawa et al. 2007

(30mx
15m)
800m
3m
(60mx 20m)
60m
10 2014 3
2014 8 2016 12
13
0.15m
25¢cm
12 2016 5 12
3
6 0.15m Im 5.15m
2014 8 9 2
3
5 0.1-0.5m
Im 4.1-4.5m

40cm



2016 7

100m
2016 9 10
600m
2014
25
2014
10
(6 13c)
25cm
2015 9 2016 9 o BC
2015 o ¥C
o BC
3
5.15m
20m
x 15m
5
2014 10 2015 2016
40cm
2014 8
2016 12 13
2
F
P
3
2016 7
3
4.5m

2014 2015

2016 7
10

2015 6 8 3
2016 7

10
1
2013
3m
2014
24 40cm
2
4
9
2015
3cm



100,000

@ :
10,000 1 z
. E!A 3
1,000 . ¢ ot ¥
. o ° o,
= £ ‘ ' ;
T 100 A ¢ :. H °x
E . *a
T 101 .
< [(A2013 m2014 2015 #2016
= 1 —
J F M A M J J A S [0} N D
100,000 5
(b) .
10,000 1 ‘
N . s ¢
Lm0§ . ° . ;
j kS t 3 °
100 *
l . $
E *
10 7
[[02015 2016]
1 T T T T T
J F M A M J J A S o] N D
2016 8
28, 075 pgCH, m2h
29, 016 ngCH, m-2h?
1,500
ugCH, m?h?* Terazawa et al. 2015
10
2 12
9 185+ 80 pmol L7?
25 50cm
2016 8
1 5m
1.1 4.5m

10

®Treel 0 --e--No.2|

Tree2 o --#--No.5

E * Tree3 L/'-/' --+--No.§

1 1 ’““w‘
Aug., 2014 . July, 2016
. 1 10 ‘ 1000 100000'1 10 100 1000
(ug CHam2 h) (Hg CHym2 h?)
100m
1,345 1,574 pgCH,
mht 521 3,884 pgCH, m?h™
50m
7
25m
64 100
50m Na* S0,
TWINSPAN 2
CCA
rPPFD
Na*
pH
NOs - N

NOs -

S04%°



d C
o C
-68 -72% 2015 9 n=3 -59 69%o
2016 9 n=10

dBC -67 -71%0 2015 9 n=2

25cm
o BC -67 -72%0 2015 9 n=3
-58 70% 2016 9 n=12
2015
2016 o BC
2016
o ¥’C
o ¥’C
o BC
2016
2015 10
1
2014 8 800
3, 200 pgCH, h™* 9 500 800 pgCH, h™
2015 9

13.6% 5.1gCH, ha' day™ + 95

2016 9,000 pgCH, m?h*
100

1

2016 7

200 500 pgCH, ht

1.1 1.5 gCH, ha™ day*

25cm 5cm
5cm

P
1 6
F
-12.1 ugCH, mh* P -5.4 ugCH,
m2ht 2016 7
F
-9.8 pgCH, m2h* -2.3 gCH, ha* day™
P -3.8 ugCH, m?h™ -0.9 gCH, ha™

-1

day

60
2016 7

0.2 16.3 pgCH, m2h*
0.3 pgCH, m?h*

F P
176 gCH, ha™ day™

9
35~25
15
2015 9
10
8
2016 7
1



2 2014
2016 3

5m

d C

o C

1

Terazawa K., Yamada K., Ohno Y., Sakata
T., Ishizuka S. (2015) Spatial and
temporal variability in methane emissions
from tree stems of Fraxinus mandshurica in
a cool-temperate floodplain forest.
Biogeochemistry. 123:  349-362. DOI
10.1007/s10533-015-0070-y .

6

128 29
3 28

Terazawa K., Yamada K., Sakata T.,
Nakamura T., Ishizuka S. Estimation of
whole-tree and stand-level methane
emissions from the stems of Alnus
Japonica in a cool-temperate forested
peatland. EGU2016 (

2016 ) 2016 4 21

127

¢y

@

®

*

28 3 29

127
28 3 29
64 27
11 12
126
27 3 28

TERAZAWA, Kazuhiko

ISHIZUKA, Shigehiro

SAKATA, Tadashi

YAMADA, Kenji

NAKAMURA, Takatoshi

OHNO, Yasuyuki

TOKIDA, Takeshi



