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Outline

» NIES O, observation network

» Climatological variations of APO in the

western Pacific (WP) (Tohjima et al., 2012 (GBC) +
updated data)

* Seasonal amplitude
* Seasonal phasing
* Annual mean APO

> Inter-annual variation in the annual mean APO
IN WP (Tohjima et al., 2015 (Tellus) + updated data)



NIES flask O, measurement network
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Automated flask
sampling system
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Sampling controller

CO, analyzer

Back-pressure regulator :
(0.1 MPa) Cold traps (-40C)




Latitude (deg. N)

Distribution of shipboard sampling sites

in the western Pacific

MOL Golen Wattle o Pyxis
e MOL Glory e Skaubryn
* Fujitrans World = New Century 2
¢ Trans Future 5

60

40

=
| ¢ & S -
_ O

i ¢ @ 8 @ © mm

O AN NN @ e 0

(@€ @] @ ® @ Ox

[@[(Cee( @ @@ (@] [T ) %6 l m

QUL O @ (O] ® ® €3}
E L@ o @ ao

% *BESS 474 $4$¢$¢¢6$¢¢¢¢6¢¢EEE¢CE¢EecEeeeeeseseeeeeeecede 3‘0 m
& 0
9¢¢e)

eanOted G0 /P EELTLELELEELLELITILLLLEEELELLILLLEEILLELEELSLLED) 2

N
o

o

R & 3 R AR X IR S LM >

N
o

@
8%

S0080000E80000 BE8888088 X KKKKKIKIKKIKXIIXKKIXKKKKKIXKKIEIKKKKKKIXKK <> KXXKKKKXK KB X X

-40

%

ll’lll'lﬁ‘:fn%m;l

L 2ECEEELEEEEELEELELEEELEELELLTLLPLETLEETECEEELEEEEETC OOWWW

L LR L L TEEEEELEEEEIEEECEECELTELEELLELEEELILELCECECLILECEECED, OOWWX)WW

CBRTTOSTEDELD VUBSILESD C‘Q“4«0‘0‘0‘0‘QQC((“‘OCO‘¢0¢¢¢¢¢0¢¢‘¢¢‘¢¢0¢¢“¢( B> XXX SIS
L)

00000800 00 00 000000

2001

2003 2005 2007 2009 2011 2013 2015
Year




Observation from NIES Flask Network

CO, (ppm)
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Onboard measurements of O,/N, by GC/TCD




Time-latitude surface of monthly APO based on in-situ measurements
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SAPO (per meg)

Seasonal cycle of APO In the western Pacific region
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Atmospheric transport model, meteorological
data and fluxes used for the APO simulation

v' Atmospheric transport NIES99 TM maksyutov and Inoue (2000)
I(witlh )2.5x2.5 horizontal resolution with 15 sigma

v Meteorological data JCDAS?25 reanalysis data
v Ocean fluxes

— O, annual mean Gruber et al. (2001)

— N, annual mean Gloor et al. (2001)

— O, seasonal anomaly Garcia & Keeling (2001)

— N, seasonal anomaly Blaine (2005)

— CO, monthly mean Takahashi et al. (2002) and (2009)

v" Fossil fuel O, and CO, fluxes CDIAC(2006) (Andres, et al., 2009)
Keeling (1988)




Latitudinal distribution of seasonal amplitude

APO (per megq)

in the western Pacific
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Latitudinal distribution of seasonal max. and min.
in the western Pacific
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Latitudinal distribution of annual mean APO
in the western Pacific
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El Nino
Biological Thermal Dynamic Weak east wind

Strong Stratification
(poor nutrients)  ~_ I_I I_I u

P Warm
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Pacific Ocean Rich nutrients & CO,

La Nina . Strong east wind
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(rich nutrients) \ lj
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Question

* Does ENSO cycle influence the magnitude of
the equatorial APO bulge?

— Does El Nino event enhance or suppress the APO
emissions from the tropical Pacific ocean? How
about La Nina?



Latitudinal distribution of
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Time-latitude distribution of annual mean APO
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Temporal variations in annual mean APO
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Table 2. Correlation coefficients between the APO gradients and ENSO indices

ENSO imndex Flask Shipboard NIES-TM

or NIES-TM  Zero-lag® Lagged” Zero-lag’ Lagged® Zero-lag® Lagged”
Nino 142 | 0.17(0.06)| -0.34(+10) |[-0.03(0.86) -0.38(+7) -0.26(0.01) -0.51(+3)
Nino 3 10.28(0.00)( -0.50(+5) | -046(0.00) -0.68(+3) -0.70(0.00) -0.78(+2)
Nino3.4 [-0.49(0.00)| -0.65(+4) [-0.65(0.00) -0.80(+3) -0.84(0.00) -0.87(+1)
Nino 4 1055(0.00)| -0.69(+4) [-0.76(0.00) -0.84(+2) -0.88(0.00) -0.90(+1)

“Values in parentheses are p-values.

®Values in parentheses are lag times which give the best correlation coefficients.
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Latitude (deg. N)

Influence of the atmospheric transport on the
equatorial APO bulge

El Nifio La Nifa
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Relationship between simulation and observation
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Observed APO slope (per meg/deg.)

Model results underestimate
by 20~30%

Variations of ~=%*0.03 per
meg/deg. might be attributed
to the flux variations

Based on\t(esensitivity
experiments, the estimated
APO fluxes from the tropical

Pacific region are
+10 Tmol O,/yr or £=23 Tmol
CO,/yr



APO slope (25-0°S) (per meg/deg.)

Updated change in the APO slope
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Summary

e Our observation is useful to study the spatio-
temporal variability in the APO in the western
Pacific region.

* Since atmospheric transports considerably
affect the spatio-temporal variability of
surface APQ, sophisticated transport models
are required to study the air-sea gas exchange
in depth.



Thank you for your attention.
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