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 NOAA UM 

Chlorofluorocarbons  

CFC-11 (CCl3F)   

CFC-12 (CCl2F2)   

CFC-13(CClF3)   

CFC-113 (CCl2FCClF2)   

CFC-114 (CClF2CClF2)   

CFC-115 (CF2ClCF3)   

Halons   

CFC-12b1 (Halon 1211,CF2ClBr)   

CFC-13b1 (Halon 1301, CF3Br)   

CFC-114b2 (Halon 2402, C2F4Br2)   

Hydrochlorofluorocarbons/ 

Hydrofluorocarbons 
  

HCFC-22 (CHF2Cl)   

HCFC-141b (CH3CFCl2)   

HCFC-142b (CH3CF2Cl)   

HFC-134a (C2H2F4)   

HFC-124 (C2HClF4)   

HFC-123 (C2HCl2F3)   

HFC-125 (C2HF5)   

HFC-143a (C2H3F3)   

HFC-23 (CHF3)   

HFC-227ea(C3HF7)(1,1,1,2,3,3,3-

Heptafluoropropane) 
  

HFC-365mfc (C4H5F5) (1,1,1,3,3-

pentafluorobutane) 
  

 

Solvents   

Carbon Tetrachloride (CCl4)   

Methyl Chloroform(CH3CCl3)   

Tetrachloroethylene (C2Cl4)   

Methylene Chloride (CH2Cl2)   

Chloroform (CHCl3)   

Trichloroethylene(C2HCl3)   

1,2-Dichloroethane (C2H4Cl2)   

Methyl Halides and related   

Methyl Bromide(CH3Br)   

Methyl Chloride (CH3Cl)   

Methyl Iodide (CH3I)   

Methylene Bromide(CH2Br2)   

CHxBryClz   

Bromoform (CHBr3)   

 

 

 NOAA UM 

Organic Nitrates   

Methyl nitrate(CH3ONO2)   

Ethyl nitrate(C2H5ONO2)   

Propyl nitrates(C3H7ONO2)   

Butyl nitrates (C4H9ONO2)   

Pentyl nitrates (C5H11ONO2)   

 

Perfluorocarbons   

Sulfur Hexafluoride (SF6)   

PFC-116 (C2F6)   

PFC-218 (C3F8)   

PFC-318 

(C4F8)(perfluorocyclobutane) 
  

Others   

CO2, H2, 
13

CO2, 
18

OCO   

 

 NOAA UM 

Non-Methane Hydrocarbons   

Ethane (C2H6)   

Ethyne (C2H2)   

Propane(C3H8)   

Isobutane(C4H10)   

n-Butane (C4H10)   

Isopentane (C5H12)   

n-Pentane (C5H12)   

Isoprene (C5H10)   

Benzene (C6H6)   

Toluene (C7H8)   

C2-Benzenes (C8H10)   

    

Other   

Methane (CH4)   

Carbon Monoxide (CO)   

Nitrous Oxide (N2O)   

Carbonyl Sulfide (COS)   

Dimethyl Sulfide (C2H6S)   

Carbon disulphide (CS2)   

Methyl-t-butyl ether   

Methyl Acetate/Ethyl Acetate   

Acetonitrile   

1,2 Dichlorobenzene   

   

   

   

   

   

   

 

Trace gases measured in whole air samples during HIPPO  



Short-lived gases (days – months) 

• Organic halogen sources/distributions 
– Impact on UT/LS chemistry 

– Characterize emission distribution 

• Impact of different emission sources on 
background troposphere 
– Evaluation of sources, transport and chemistry 

– Marine, Biomass/Biofuel burning, Industrial, 
Continental/Biogenic sources 

– Vertical/latitudinal/seasonal effects 

 
 

 



Initial Look 

• Comparisons to ground sites 

– NMHC (UC-Irvine (D. Blake); NOAA (D. Helmig)) 

– Other gases (AGAGE) 

• Seasonal cross-sections 

• Organic Bromine/Nitrates 

– Trace gas distributions/emissions  

• TransBrom Cruise (Oct., 2009) 

– Methyl nitrate 



HIPPO FLIGHT TRACKS 

HIPPO – 1 (Jan. 2009) HIPPO – 2 (Nov. 2009) HIPPO –3 (Mar/Apr 2010) 
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“Reactive Bromine” modeling 

• Recent series of modeling papers to better 
understand role of natural emissions (mostly 
marine) of bromocarbons 

• Major species: Bromoform, Dibromomethane 

• Compare multiple airborne and surface 
measurements vs. emission scenarios (PEM 
Tropics, TRACE, INTEX, etc.) 



Emission scenarios Bromoform concentration 



Simulated annually averaged CHBr3 mixing ratio (pmol/mol) in the 
lowest model layer for the year 2000. 

CHBr3 



Simulated annual average CH2Br2 in pmol/mol in the lowest 
model layer 

CH2Br2 



Simulated vertical distribution of CH2Br2 in pmol/mol. Shown are seasonal averages; DJF: 
December 1999, January 2000, February 2000; MAM: March–May 2000; JJA: June–August 
2000; SON: September–November 2000. 

CH2Br2 
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CHBr2Cl 

Simulated vertical distribution of CHBr2Cl in fmol/mol. Shown are seasonal averages; DJF: 
December 1999, January 2000, February 2000; MAM: March–May 2000; JJA: June–August 
2000; SON: September–November 2000. 
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Bromoform vs. Dibromochloromethane (HIPPO) 





From Liang et al., 2010 CH2Br2 CHBr3 



2.0

1.5

1.0

0.5

B
ro

m
o
fo

rm

806040200-20-40-60

Latitude

1.0

0.8

0.6

0.4

0.2

0.0

B
ro

m
o
fo

rm

806040200-20-40-60

Latitude

5

4

3

2

1

B
ro

m
o
fo

rm

806040200-20-40-60

Latitude

0 – 4 km 

> 8 km 

4 – 8 km 

Averages from HIPPO 1 are represented by red circles , HIPPO 2 green squares and HIPPO 3 
blue triangles. 

CHBr3 
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Birgit Quack, Chief Scientist 











4

3

2

1

0

B
ro

m
o
fo

rm

403020100-10

Latitude

1000

800

600

400

E
th

a
n
e

 Bromoform
 Ethane

Trace gas distribution in Western Pacific 
during TransBrom cruise, 2009 



4

3

2

1

0

B
ro

m
o
fo

rm

403020100-10

Latitude

1000

800

600

400

E
th

a
n

e
20

15

10

5

M
e

th
y
l N

itra
te

 Bromoform
 Ethane
 MeONO2

Trace gas distribution in Western Pacific 
during TransBrom cruise, 2009 



• From Dahl et al. (2003), 

– In seawater, photolysis of nitrite, organic matter 

 

 

 

– Followed by:  

 

– From seawater: Methyl>Ethyl>Propyl, etc. 

Sources of RONO2 
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Data from Blake et al. 
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Summary 

• Just a first look at a few gases…. 

– Marine emissions/distributions show variations 
that need further evaluation. 

– Seasonal differences will be telling 

– HIPPO already a significant contribution to 
defining state of atmosphere for a wide range of 
gases. 

– Western Pacific transect will be a valuable 
addition to the suite of measurements. 

 


