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Tropical Nitrous Oxide
Arctic Methane
Future TRANSCOM comparisons?
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HIPPO-1: January 2009
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Model

e ACTM (JAMSTEC, Prabir Patra & Kentaro Ishijima)
e T42, (~2.8° x 2.8°), 67 vertical levels (to 90 km)
* Nudged to JRA-25 winds and temperature

] =1 E=H e | ] ) [
0 fe-15 de-15 Te=15 Te-14 de-14 Te-14 Te-13 2e-13 de-13 Te-13 le~12 2e-12 3e-12 Se-12 Be-12 1e-11 Ze-11 de-11



Prior Model

Observations
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Inversion

12 Regions
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N,O (ppb)

‘Surface’ Optimization
Solid Line: Observed

Dotted Line: Prior Model
Dashed Line: Optimized Model

January 2009: Latitudinal gradient 500m

Oct/Nov 2009: Latitudinal gradient 500m
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Considering the middle troposphere

HIPPO-1 Latitudinal Gradient e |3 rge discre panCies th rOUgh
middle troposphere
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Total Column

HIPPO-1: January 2009
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HIPPO-2: Oct/Nov 2009
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Latitudinal Distribution of Emissions

HIPPO-1 Jan 2009 HIPPO-2, Nov 2009
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Transport Validation

Sulfur hexaflouride Methane
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N,O at altitude

* Signal from large
Tropical Emissions
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Summary

* Global model accurately captures near-surface N,O
distributions, but fail to capture the vertical
distribution

- =3
ecessary to I

@ | —
LJ

* Tropics

Y 10

P




Arctic CH4 sources

time some correlation with CO, but at times
coincident with low CO- possibly non- x -
anthropogenic arctic sources g8l

Enhancement in Arctic boundary layer: at = A l
il YJ

Time series & Profile, CH4 (blue), CO

e . . -
: [y  H2RF2
1 W '” | 4 -k
LT ) i .
?"41}',) ;1*" ‘b‘l' " = 8
2 SIS Ll j <N B
"T iy

r40D3J0

H3 RF10

”ﬂl

pﬁj H2 RF10

320

I
322

328

1850

1860

CH,324
I

1870N20 ppB880

326
I

1890

1
1900




Back of the envelope:
simple 2-box model

* Define marine boundary layer, free troposphere,
and exchange velocity
— Flux=V (C_,-Cx)
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Future TRANSCOM comparisons?

e Conversation started




Methane- Model vs. Measurement

e ACTM model, 2009
= — 2 OH field (ACTM & TCOM)
— 2 emissions fields (ctl & ext)

* Assessment of latitudinal & vertical gradients
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CH4 ppb
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January 2009, different OH

TCOM OH
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Excellent agreement
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January 2009, different OH

Excellent agreement
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CH4 ppb

Diff CH4 ppb

January 2009, different emissions

TCOM OH, CTL emissions
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Differences negligible
compared to OH
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