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GHG Monitoring Activities in CGER



From  WDCGG

World observation sites for GHG





位置関係

CGER Monitoring Activities for GHG and Flux
Siberia GHG monitoring 
by air crafts

Station (Hateruma, 
Ochi-ish,Mt Fuji)
(GHG)

Flux observation 
over forest areas

GHG and Flux monitoring over the Pacific and Asian coast 

Standards

UV Monitoring 

Ozone layer



３ステーションでのモニタリング
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El Nino

Financial Crisis

30 years ago
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Chinese Lockdown seemed to affect CO2 concentration at Mt Fuji
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１．５℃target
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● CO2 & Δ14C accepted
● CO2 oulier but Δ14C accepted
○ Δ14C oulier but CO2 accepted
╳ both CO2 & Δ14C outlier

14C showed anthropogenic source CO2 accumulated 
in the atmosphere ,NOT natural phenomena

-5‰/year



シベリア上空における航空機モニタリング
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CO2 continuously increased over Surgut



CO2 vertical distribution over Surgut

Summer 
photosynthesis 
absorbs CO2 
near surface

Winter - Spring 
respiration emits 
CO2



Annual concentration over Siberia
Comparison with Japan

Almost 
balanced in C 
budget in 
Siberia but ,,

355 360 365 370 375 380 385 390
0

1

2

3

4

5

6

7

8
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

CO2[ppm]

A
l
t
i
t
u
d
e
[
k
m
]

Siberia-Surgut

355 360 365 370 375 380 385 390
0

1

2

3

4

5

6

7

8

1998
1999
2000
2001
2002
2003
2004
2005

CO2[ppm]

A
l
t
i
t
u
d
e
[
k
m
]

Japan Sagami bay



Ocean observation using commercial cargo ships

M/V Trans Future 5 (Multi-purpose Carrier)
Japan － Oceania:  6 weeks
Atms. GHG mes.： 2005/11 – present
Ocn. CO2 mes.： 2006/6 – present

M/V New Century 2 (Car Carrier)
Japan – West/East Coast of the U.S.
4 （west cst.）〜８ weeks（east cst.）
Atms. GHG mes.： 2014/6 – present
Ocn. CO2 mes.： 2014/4 – present

M/V Trans Harmony 1 (Car Carrier)
Japan – Southeastern Asia : 4 weeks
Atms. GHG mes.： 2018/3 – 2019/5 

M/V Fujitrans World (Car Carrier)
Japan – Southeastern Asia : 4 weeks
Atms. GHG mes.： 2019/7 – present



環境研によるVOS観測体制

NC2

図：2019年の観測航路



オセアニア航路で観測された温室効果ガス濃度の緯度分布



pCO2 and CO2 flux –averaged distribution-

(µatm)

Feb

May

Aug

Nov

pCO2 CO2 Flux

Winter
・strong sink and source
→strong sink in total

Summer
・Weak sink and weak 
source 
→weak CO2 sink

North pacific was a sink 
ocean through a year



Providing data to SOCAT and GCP 

・2020 SOCAT database included NIES 756 cruse （about12% of total data）

Friedlingstein et al. (2019)

Ocean CO2 flux

Increasing ocean sink
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Growing after planting

裸地

Forest CO2 flux monitoring

2000  苫小牧FRSで開始
2004 台風で本来の機能喪失
2006 富士北麓FOSを代替地として再構築
2018 苫小牧に30mタワーを設置

（Larch yang）

間伐(30%)
（Japanese Larch older）

Managed forest

間伐

Taiphoon

観測通年化（Larch old forest） （naturally recovering）

Recover from disaster

中断

New tower

30mタワー
で比較観測



成熟林（Fujihokuroku）

間伐

伐採・植林

台風・倒木

光合成（吸収）

呼吸（放出）

正味（吸収−放出）
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吸収

放出

吸収

放出

伐採植林（Teshio）

Managed forest
Sink strength 
continued steadly

After planting, forest 
sink rapidly increased 

Natural recovery case
Forest sink very slowly 
recovered

台風自然回復（Tomakomai）

Fl
ux

Fl
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Long-term monitoring and comparison during 3 cases



1) Long-term monitoring is necessary to detect slow natural processes
CGER/NIES have done monitoring about 30 years. We will continue.       

2. Climate change will change carbon budget gradually with temperature
(i.e CO2 sink strength by land biosphere and ocean may be decreased

at some point, so we would like to catch such points )

3) Anthropogenic CO2 emission was reduced by COVID19 a little bit,
but still we have reduce more (i.e about 93% left of present emission)
we have to trace CO2 concentration pathway until stabilized  
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