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Multiple measurements: Red symbols ! 3, Blue = 2; 
sampling rates in (). 
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HIPPO1 (SB) NOAA PANTHER
CH3Br & HCFC-141b



HIPPO1 (SB) NOAA SF6 & CO2



HIPPO1 (SB): Uptake of CO2 and 
source of O2 in Southern Ocean.
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slide: B. Stephens 



HIPPO1 (SB) High Resolution N2O 
shows tropical source from convection
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Asian and North American 
pollution

Long-range biomass 
burning plumes

Warm Conveyor 
Belt

14-21 November 2009, Northbound

2-11 November 2009, Southbound

! High loadings of BC 
observed in the Arctic; 
well stratified plumes 
from Asia, Europe, and 

North America

! BC as a tracer of 
isentropic transport

! Long-range 
biomass burning 
plumes observed 

in southern 
hemisphere from 
Africa and South 

America

! Very low BC 
loadings in the 
deep tropics

Spackman et al., in preparation

Photo:  E. Kort
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Methane release from sea leads
• HIPPO2:  We found that the 

ocean releases CH4 to the air 
when it is not ice-covered. 
This is unexpected and 
indicates that reduction in ice 
cover has by itself probably 
increased CH4 flux to the 
atmosphere even in the 
absence of a change in CH4 
release rates from clathrates.

• HIPPO3:  Low O3 in the 
presence of high CH4 over 
sea leads.

• HIPPO was also a carbon 
cycle (not just CO2) mission, 
and this result for CH4 may 
change our understanding of 
Arctic sources.



Summary of HIPPO/1-3

• First snapshot of complete troposphere for many GHGs 
and black carbon.

• Summertime uptake of CO2 and sources for O2 at high 
southern latitudes. NOAA’s CarbonTracker does a good job 
of reproducing this result for CO2.

• Fine scale variability observed for N2O at altitude from 
Asian Sources over NH

• Comparisons of NOAA ground based/small aircraft to 
HIPPO COS show consistent gradients-sources and sinks, 
but small differences noted in mixing ratios.

• Models predict higher black carbon levels, Asian and N. 
American Sources seen.

• High source of boundary layer CH4 around sea leads.
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Extra Slides



NOAA CCGG data confirms 
the high N2O, but 1/2 



HIPPO1 (SB) NOAA UCATS
O3 & H2O
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