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Global SO|I Organlc Carbon (SOC) Stock

Global SOC pools (0-100em) 1550 Gt C

(Batjes 2014, EJSS)
Doubled the atmospheric carbon

Trebled the global vegetation biomass
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Global Soil Respiration

Raich & Potter 1995 (GBC)
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Rs=1.250xe b W /(4.2594W))

Ta = monthly mean air temperature (°C),
W =monthly mean precipitation (cm)

Global Soil Respiration = 80 Gt C y!

Potter & Klooster 1998 (GBC); IPCC2001-2007
CASA model

Global Heterotrophic Re =57 Gt C y!

9 times of fossil fuel emission (6.4 GtC y*?)
57 times of land sink (1.0 GtC y*?)

» Important role of soil respiration in global carbon cycle



Global Rs =98 + 12 Gt C in 2008
Increased at 0.1 Gt C y!
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Figure 2 | Estimated annual global Rs. The dashed line indicates results
outside the time period covered by main data set, S1 (1989-2008), but within
the period covered by the entire Rg database, SO (1961-2008), and should be

considered speculative. The grey region shows the standard deviation of the
Monte Carlo simulations (N = 1,000). Nature, 464: 579-582 (25 March 2010)



Atmospheric CO2 (ppm)

Land Uptake (GtClyr)

Feedback of SOC Decomposition to Global Warming
(IPCC AR4, AR5)
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NorESM 1 0.2 )16.9 C 1.65
BCC-CSM1.1 1%;3. 2.05
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Asian Terrestrial Ecosystems
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Open Questions

» With global warming, will Asian (monsoon)
terrestrial ecosystems continuous be carbon
Sink?

» or potentially convert to carbon source?
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artitioning Forest Understory Carbon Budget

Heterotrophic

respiration (R,) _
Soil efflux Soil efflux +

(R . = emEgmery  Photosynthesis

Multichannel
gas sampler
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Soil temperature response of soil CO, flux in Asia monsoon forests
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Soil moisture response of soil CO, flux in Asia monsoon forests
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Impacts of climate change on carbon cycle
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Effect of Land-use Change on Soil CO, Efflux
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Soil temperature (°C)

CH, flux (1 0 pmol m”> s'l)
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Seasonal soil CO,/CH, flux at Pasoh Tropical Forest

35 T T T T T T T 35
< 5cm soil temperature —— Rh S
qﬁ 30 - 10cm soil moisture Rs ‘ 43 3
° 25+ o) é‘. N r“l‘ V p > 25 > 2
: TR O e T ¢
= 2 E
x 20 420 3 2
= 3 3
5 E 2
CRREEr 35 = &
@ -
O B S
= — - B}
= 0 10 0
%)
3 : : '. : | 5 ; T - LN
12 - 12 ‘ G 3k
T 10 Trench ® - Te m te\s W
S £ g Control 8 ' !«., iU \ -‘
= T A ey
E °f i ‘ w
£
s T :
= 2+ 5
<t
3 ot \J 0
%)
4 - \/\N 4
! ! | ! ! ! !

7/2016 8/2016 9/2016 10/2016 11/2016 12/2016 112017 2/2017




oil Warming Experiment Network
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Large Warming Effect on Asia Monsoon Forest Soil Decomposition
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Annual mean warming effect on heterotrophic respiration (% OC'I)
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Large Warming Effect on Asia Monsoon Forest Soil Decomposition
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Difference in microbial biomass

Amount of microbes

Hokkaido © Control Warming ]
0-3cm 0-3 cm

There were no significant differences in
n Aomori @ B:7cem -37cm[ [ | 1

the amount of microbes between control

g Hiroshima O ‘— . . .

R - and warming Ch in any region.

2L ‘l—e’l!— - 7 “ o | Thus, warming effect on the amount of
T microbe is limited.

Miyazaki leoshlma Ibaraki Aomorl Hokkaido

Species composition Although significant increase of specific

Firoshima 8 3cm) lbaraki{l-dcm, Ave) microbial groups was observed in secondary
o B W | Hokaldo(-Tem. Ave) forests and planted forest, the increase ratio Is
d B -
I . 1 ‘W : relatively small.

/ l Such increase was not observed in primary
I 0 I 1 III ‘I ‘ forests with high diversity keeping from
Control Warming human disturbances.

It was concluded that the low levels of deceleration of Rh observed in Asian
forests were originated from stability of microbial community against global
warming brought by the high levels of biodiversity !!



Soil 14C Measurement Protocol

SOC decomposition under
warming eavironment
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Two Accelerator Mass Spectrometers (AMS) in NIES




Compact Accelerator Mass Spectrometer (CAMS)
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POC & C Profiles in Top 20cm Soil

Evergreen Oak Forest in Hiroshima
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Establishing Pasoh Facilities as an Observational Base
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Mission:
To bring together the NIES and
Malaysian leading scientists for
understanding climate-related

carbon cycle and biodiversity of
tropical forests by strengthening
Pasoh facilities as an overseas
observational base. ,\
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Conclusions

1. High-diversities in ecosystems
2. Global significance

3. Variations of climates

4. Extreme climate events

5. Network research



