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MMoottiivvaattiioonnss  ffoorr  LLIISSTTOOSS

Long Island Sound

Landsat Imagery: https://landsatlook.usgs.gov/viewer.html

NYC

Despite improving air quality nationwide, this region still 
suffers from poor air quality. 

This work aims to better understand the formation of 
‘smog’ in the region through assessing emissions, 
dynamics, and chemistry in this complex environment.



AAiirr  QQuuaalliittyy  ffrroomm  SSppaaccee::  EExxaammpplleess  ffrroomm  TTRROOPPOOMMII  NNOO22
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TTrrooppoosspphheerriicc  NNOO22  CCoolluummnn  ((mmoolleeccuulleess  ccmm--22))  



In Situ Air quality and 
meteorology measurements: 
UU..  MMaarryyllaanndd  CCeessssnnaa

UU..  AAllbbaannyy  aanndd  NNOOAAAA  EESSRRLL  MMoobbiillee  LLaabbss

CCTTDDEEEEPP,,  NNJJDDEEPP,,  NNYYDDEECC  
GGrroouunndd  SSiitteess  mmoonniittoorrss

SSttoonnyybbrrooookk  AAiirrccrraafftt

CCCCNNYY  BBooaatt--bbaasseedd  mmeeaassuurreemmeennttss
aanndd  LLIISS  FFeerrrryy Remote Sensing: 

NNAASSAA  GGCCAASS//GGeeooTTAASSOO  NNOO22 mmaappss
NNAASSAA  HHAALLOO  AAeerroossooll//CCHH44 bbaacckkssccaatttteerr

NNAASSAA  OOzzoonnee  LLIIDDAARRSS

NNAASSAA//EEPPAA  PPaannddoorraa  OO33//NNOO22//HHCCHHOO

EESSAA  LLooww  EEaarrtthh  OOrrbbiittiinngg  SSaatteelllliitteess  ((TTRROOPPOOMMII))



Airborne mapping of domain 4 times per day

Base Map: STDEV of hourly daytime NEI NOx emissions

• Current air quality monitoring satellites overpass in the early afternoon 
hours (~13:30 LT). 

• GCAS and GeoTASO are used as ‘airborne simulators’ for NASA’s first 
geostationary air quality satellite, TEMPO, to test out retrievals prior to 
launch and to observe air quality at unprecedented spatial resolutions. 

NNOO22 TTrrooppoosspphheerriicc  DDSSCC

DDiiuurrnnaall  SSaammpplliinngg  SSttrraatteeggyy::  EExxaammppllee  ffrroomm  JJuullyy  2200tthh,,  22001188
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LLoonngg  IIssllaanndd  SSoouunndd  OO33 EEvveenntt::  AAuugguusstt  2288tthh,,  22001188

Airnow.gov

Based on air quality forecasts, we 
periodically executed a flight plan that 
covered a larger area, once in the 
morning and once in the afternoon, to 
capture the regional transport and 
evolution of emissions.

Ozone AQI: August 28th, 2018



Preliminary MLH from HALO

LLoonngg  IIssllaanndd  SSoouunndd  OO33 EEvveenntt::  AAuugguusstt  2288tthh,,  22001188

SSttaarrttiinngg  iinn  tthhee  mmoorrnniinngg……
Observations from NASA’s airborne 
LIDAR, HALO, show lower mixed layer 
heights (MLH) over Long Island Sound 
than the surrounding land

NO2 amounts, retrieved from NASA’s 
airborne spectrometer, GCAS, are largest 
over Queens – an area with multiple point 
sources and likely traffic signatures

Wind vectors from the NAM (09:00 LT) 
show slow SSW flow over land slowly 
transporting emissions through the 
mouth of Long Island Sound

TTrrooppoosspphheerriicc  NNOO22  CCoolluummnn  ((mmoolleeccuulleess  ccmm--22))  



LLoonngg  IIssllaanndd  SSoouunndd  OO33 EEvveenntt::  AAuugguusstt  2288tthh,,  22001188

PPoowweerr  GGeenneerraattiinngg
FFaacciilliittiieess

IInn  tthhee  aafftteerrnnoooonn……
NASA’s airborne spectrometer, GCAS, is 
able to pick up signatures from single 
point sources [e.g. powerplants, airports, 
traveling corridors]

3km NAM analysis from 13:00 EDT 
highlights emissions extending 
downwind with a convergence zone 
along the CT Coast

13:25 EDT overpass of TROPOMI 
correlates with the distribution of NO2 
observed by GCAS. 

Regionally, TROPOMI shows enhanced 
NO2 along the I95 corridor…
…with the highest values peaking near 
NNYYCC

TTrrooppoosspphheerriicc  NNOO22  CCoolluummnn  ((mmoolleeccuulleess  ccmm--22))  
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From June-October 2018, we mapped NYC 2-4 times per day on 16 days with air quality 
conditions ranging from postfrontal air to high ozone events.  
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PI: Kelly Chance, Smithsonian Astrophysical Observatory
Instrument Development: Ball Aerospace
Project Management: NASA LaRC
Other Institutions: NASA GSFC, NOAA, EPA, NCAR, 
Harvard, UC Berkeley, St. Louis U, U Alabama Huntsville, U 
Nebraska, RT Solutions, Carr Astronautics
International collaboration: Mexico, Canada, Cuba, Korea, 
U.K., ESA, Spain

Selected Nov. 2012 as NASA’s first Earth Venture 
Instrument
• Instrument delivered 2018
• NASA will arrange hosting on commercial geostationary 

communications satellite with launch anticipated 2020-2022 
(TBC)

Provides hourly daylight observations to capture rapidly 
varying emissions & chemistry important for air quality
• UV/visible grating spectrometer to measure key elements in 

tropospheric ozone and aerosol pollution
• Distinguishes boundary layer from free tropospheric & 

stratospheric ozone

North American component of an international constellation for air 
quality observations



MMaayy  2222nndd,,  22001177

JJuunnee  2277tthh,,  22001177

AAuugguusstt  55tthh,,  22001188



Atmospheric Composition Virtual Constellation
Air Quality Missions 2017-2023

Graphic: NASA LaRC
NO2 Image: KNMI/ESA
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• TThhiiss  wwoorrkk  aallssoo  pprroovviiddeedd  oobbsseerrvvaattiioonnss  ffoorr  vvaalliiddaattiinngg  tthhee  
rreecceennttllyy  llaauunncchheedd  EEuurrooppeeaann  SSppaaccee  AAggeennccyy  SSeennttiinneell--55  
PPrreeccuurrssoorr//TTRROOPPOOMMII  aanndd  ccoonnttiinnuueess  pprreeppaarraattiioonnss  ffoorr  
ggeeoossttaattiioonnaarryy  oobbsseerrvvaattiioonnss

• KKeeeepp  aann  eeyyee  oouutt  ffoorr  aa  nnuummbbeerr  ooff  pprreesseennttaattiioonnss  aabboouutt  
LLIISSTTOOSS  aanndd  ssiimmiillaarr  ccaammppaaiiggnnss  tthhrroouugghhoouutt  tthhee  wweeeekk  
((ppaarrttiiccuullaarrllyy  sseessssiioonnss  AA5511AA,,  AA5511NN,,  AA5522AA,,  AA5533CC,,  AA5533GG  
aanndd  AA5544DD  oonn  FFrriiddaayy))  

• TThhrroouugghh  ccoollllaabboorraattiioonnss  wwiitthh  aa  
nnuummbbeerr  ooff  ssttaattee//ffeeddeerraall  aaggeenncciieess  
aanndd  rreesseeaarrcchh  iinnssttiittuuttiioonnss,,  tthhee  
LLIISSTTOOSS  sscciieennccee  tteeaamm  ggaatthheerreedd  aa  
uunniiqquuee  ddaattaasseett  tthhaatt  wwiillll  bbee  uusseedd  
ttoo  bbeetttteerr  uunnddeerrssttaanndd  aaiirr  qquuaalliittyy  
nneeaarr  NNYYCC  aanndd  iittss  ddoowwnnwwiinndd  
nneeiigghhbboorrss  


