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Why NH3?
 

Å human health: key precursor for PM2.5 

 

Å ecological:  nitrogen deposition, eutrophication 

 

Å chemistry: aerosol nucleation, growth, composition 

 

Å climate: ammoniated aerosols cool locally 

Challenges  

 

Å NH3 incredibly difficult to measure  

 - low mole fractions (~ pptv-ppbv) 

 - large dynamic range  

 - adsorption to inlets/instruments  

 - gas/aerosol phase partitioning 

 

Limited datasets in which to validate recent advances in satellite NH3  
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satellite NH 3 validation advances  

IASI:  

 in-situ: m=0.18, r=0.82, Ñ1 hour in [NH3] (Van Damme et al., AMT, 2015) 

 FTIR NDAAC:  m=0.74, r=0.7 at 90 min., 25 km (Dammers et al., ACPD, 2016)  

 

NASA TES: 

 15% with in-situ @ select pixels but at high NH3 (mid 1016 molec NH3 cm-2) 

  (Sun et al., JGR-A, 2015) 

 

NOAA CrIS: 

 simulated profiles, qualitative agreement 

 at pixel (Shephard & Cady-Pereira, AMT, 2015) 

  

NASA AIRS: 

 qualitative comparisons with aircraft (Warner, ACPD, 2015) 

   

 

 

Validation limited to spatial/monthly averaging, chemical transport 

model simulations, or in regions of very high -concentrations  

 

To what extent do NH 3 columns intercompare  with in -situ at pixel scales?  

                                 é at moderate mole fractions? 

 

 

 



NASA DISCOVER-AQ (DAQ) 

Å repeated spiral profiles along same circuit 

Å take off at ~ 0830 local (July-Aug 2014) 

Å 2-3 circuits per day 

Å excellent flight pattern for IASI validation 



NSF FRAPPE 
Å focus on (largely) horizontal gradients and temporal evolution of the gradients 

Å takeoff ~ 0900 local 

Å constant altitude legs (some vertical profiles) 



Additional in -situ NH 3 measurements  

NH3 measurements during DISCOVER -AQ/FRAPPE in Colorado:  

platform   avg. uncertainty  method  PI 

P3-B   30%     PTRMS  A. Wisthaler (Innsbruck) 

C-130     34% + 0.39 ppbv  TDL   J. Nowak (Aerodyne) 

Aerodyne mob. 34% + 0.39 ppbv  TDL   C. Floerchinger (Aerodyne) 

Princeton mob.   20% + 0.4 ppbv  Open-path M. Zondlo (Princeton) 

CU column  10%    FTIR  R. Volkamer (CU) 

NOAA/CSD  20% + 0.3 ppbv  Picarro  A. Neuman (NOAA CSD) 

NOAA/BAO  20% + 0.3 ppbv  Picarro  J. Murphy (Univ. Toronto) 

                 / S. Brown (NOAA CSD) 
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IASI MetOp/A NH3 during DAQ/FRAPPE  
Time: 7/14/14-8/18/14 

Spatial: 38-42ºN to 101-109.5ºW 

 

IASI Neural Network (Whitburn et al., JGR-A, 2016) 

N=11,760 IASI NH3 measurements (AM only) 

N=6,371 filtered IASI NH3  

 (cloud < 25%, sand < 50%, Tskin > 265.15 K; error<200%) 

N=64 (Ñ60 min, Ñ15 km with in-situ profiles) 
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all IASI NH3, all P-3B aircraft 
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