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CONTRAST


•  Motivations 

–  Role of deep convection in TTL chemistry -> 

chemistry-climate interactions

–  Western Pacific – most convective region in NH winter 

-a unique and not well characterized chemical 
environment


•  Scientific Concept – hypothesis and goals

–  Deep convection – zero ozone environment – possibly 

an OH hole – extended lifetime for short-lived species 
–impact on TTL and stratospheric chemistry


•  Experiment Design 

–  NSF GV - Guam, Jan-Feb 2014

–  Coordinated GV flights w. GH (ATTREX) and BAe146 

(CAST) to investigate MBL to LS
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Models predict high levels of reactive halogens, low ozone and OH, with significant loss of O3 due to 
halogen cycles.  CONTRAST will test these model predictions. 
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CONTRAST: Scientific Objectives


•  Characterize the chemical composition and 
ozone photochemical budget at the level of 
convective outflow over the Western Pacific 
during the deep convective season


•  Evaluate the budget of organic and inorganic 
bromine and iodine in the TTL


•  Investigate transport pathways from the oceanic 
surface to the tropopause using the GV 
coordinated flights with BAe-146 and Global 
Hawk
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ObservaCon	
  	
   Requirement	
  	
   Instrument	
  Source	
  	
  
&	
  Status	
  	
  

ObjecCve	
   GH	
   BAe	
  

O3	
  	
   1	
  ppbv;	
  10	
  s	
  	
   Facility	
  (Fast	
  O3)	
  	
   1,2,3	
   Yes	
   Yes	
  
H2O	
  Vapor	
  	
   1	
  –	
  1000	
  ppmv;	
  1	
  s	
  	
   Facility	
  (VCSEL)	
  	
   1,2	
   Yes	
  	
   Yes	
  
CO	
  	
   5%;	
  10	
  s	
  	
   ACD	
  (VUV)	
  	
   1,3	
   Yes	
   Yes	
  
CH4	
  	
   5	
  ppbv;	
  10	
  s	
  	
   ACD	
  (Picarro)	
  	
   1,3	
   Yes	
   Yes	
  
CO2	
  	
   0.3	
  ppmv;	
  10	
  s	
  	
   ACD	
  (Picarro)	
  	
   1,3	
   Yes	
   Yes	
  
H2CO	
  	
   25	
  pptv;	
  30	
  s	
  	
   CU	
  (Laser	
  DFG)	
  	
   1,2,3	
   No	
   No	
  
NO,	
  NO2	
  	
   5	
  pptv;	
  10	
  s	
  	
   ACD	
  (Chemiluminescence)	
  	
   1,2	
   No	
   Yes	
  
BrO,	
  HOBr,	
  Br2	
  (in	
  situ)	
  	
   2	
  pptv;	
  10	
  s	
   Facility	
  (CIMS)	
  	
   1,2	
   No	
   Yes	
  

BrO,	
  IO,	
  H2CO	
  (remote)	
   2/1/100	
  pptv;	
  10	
  s	
  	
   CU-­‐AMAX	
  (DOAS)	
  	
   1,2	
   Yes	
   No	
  

Br,	
  I	
  	
  	
   2	
  pptv;	
  <1	
  min	
  	
   CIAC	
  (Spain)	
  (ROFLEX)	
   2	
   No	
   No	
  
NMHC,	
   including	
   short	
   lived	
  
tracers,	
  HCFCs,	
  halocarbons	
  	
  

Various	
  	
   Facility	
  (AWAS)	
  	
   1,3	
   Yes	
   Yes	
  

Oxygenated	
  VOC,	
  VOC	
  	
   Various	
  ;	
  2-­‐4	
  min.	
   Facility	
  (TOGA)	
  	
   1,3	
   No	
   No	
  

Aerosol	
   (number,	
   s ize,	
  
distribuCon)	
  	
  

Various	
  	
   Facility	
  (USHAS)	
  	
   1,2	
   No	
   No	
  

Cloud	
  detecCon	
  	
   	
  	
   Facility	
  (CDP,	
  2D-­‐C)	
  	
   1,2	
   Remote	
   No	
  
Microwave	
   Temperature	
  
Profiler	
  	
  

2	
  K	
  6	
  km	
  above	
  /	
  below	
  aircra`	
  	
   Facility	
  (MTP)	
  	
   3	
   Yes	
   No	
  

RadiaCon	
  (UV/VIS)	
  	
   	
  	
   Facility	
  (HARP)	
  	
   1,2	
   Yes	
   Yes	
  

Observa?onal	
  Requirements	
  and	
  rela?onship	
  to	
  scien?fic	
  objec?ves:	
  1=chemical	
  
characteriza?on,	
  O3	
  budget;	
  2=halogen	
  budget;	
  3=	
  transport	
  and	
  mixing.	
  Comparable	
  
instruments	
  on	
  Global	
  Hawk	
  and	
  BAe	
  aircra`	
  noted	
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Flight	
  coordinaCon	
  concept:	
  



Conceptual	
  GV	
  flight	
  pagerns:	
  ConvecCve	
  Ouhlow	
  



Conceptual	
  GV	
  flight	
  pagerns:	
  Jet	
  crossing	
  



Map	
  of	
  OperaCons	
  



Thank You !


Laura	
  Pan,	
  3/4/08	
   RF18, June 27, 2008
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