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long-term 
WEATHER-READY NATION 
Society is prepared for and responds to weather-related events 

A weather-ready nation is a society that is able to prepare for and respond to environmental events that 
affect safety, health, the environment, economy, and homeland security. Urbanization and a growing  
population increasingly put people and businesses at greater risk to the impacts of weather, water, and  
climate-related hazards. NOAA’s capacity to provide relevant information can help create a society that is  
more adaptive to its environment; experiences fewer disruptions, dislocation, and injuries; and that operates 
a more efficient economy. 

Over the long-term, climate change may increase the intensity and even the frequency of adverse weather 
events, which range from drought and floods, to wildfires, heat waves, storms, and hurricanes. Changing 
weather, water, and climate conditions affect the economic vitality of communities and commercial industries, 
including the energy, transportation, and agriculture sectors. Environmental information aligned with user needs 
will become ever more critical to the safety and well-being of those exposed to sudden or prolonged hazards and 
is essential to sustain competitive advantage, expand economic growth, and to secure the Nation. 

Achieving a weather-ready nation requires the work of NOAA, and the combined efforts of numerous public, 
private, and academic partners. The dissemination, communication, and validation of NOAA forecasts and 
warnings depend on the media, the emergency management community, and the U.S. weather and climate 
industry. NOAA views this diverse and growing industry of companies, media outlets, and others that create 
weather programming, provide consulting services, and deliver information to American society as a key 
strategic partner, which provides valuable services to many businesses while also being an important economic 
sector in its own right. 

o b j e c t i v e s 

Reduced loss of life, property, and disruption from high-impact events  

Improved freshwater resource management  

Improved transportation efficiency and safety  

Healthy people and communities due to improved air and water quality services  

A more productive and efficient economy through environmental information relevant to key sectors of the U.S. economy  

11 WWW.PPI.NOAA.GOV/NGSP CHART THE FUTURE: NOAA’S NEXT GENERATION STRATEGIC PLAN EXECUTIVE SUMMARY                      

 

 

         

   

    

           

long-term 
WEATHER-READY NATION 
Society is prepared for and responds to weather-related events 

A weather-ready nation is a society that is able to prepare for and respond to environmental events that 
affect safety, health, the environment, economy, and homeland security. Urbanization and a growing  
population increasingly put people and businesses at greater risk to the impacts of weather, water, and  
climate-related hazards. NOAA’s capacity to provide relevant information can help create a society that is  
more adaptive to its environment; experiences fewer disruptions, dislocation, and injuries; and that operates 
a more efficient economy. 

Over the long-term, climate change may increase the intensity and even the frequency of adverse weather 
events, which range from drought and floods, to wildfires, heat waves, storms, and hurricanes. Changing 
weather, water, and climate conditions affect the economic vitality of communities and commercial industries, 
including the energy, transportation, and agriculture sectors. Environmental information aligned with user needs 
will become ever more critical to the safety and well-being of those exposed to sudden or prolonged hazards and 
is essential to sustain competitive advantage, expand economic growth, and to secure the Nation. 

Achieving a weather-ready nation requires the work of NOAA, and the combined efforts of numerous public, 
private, and academic partners. The dissemination, communication, and validation of NOAA forecasts and 
warnings depend on the media, the emergency management community, and the U.S. weather and climate 
industry. NOAA views this diverse and growing industry of companies, media outlets, and others that create 
weather programming, provide consulting services, and deliver information to American society as a key 
strategic partner, which provides valuable services to many businesses while also being an important economic 
sector in its own right. 

o b j e c t i v e s 

Reduced loss of life, property, and disruption from high-impact events  

Improved freshwater resource management  

Improved transportation efficiency and safety  

Healthy people and communities due to improved air and water quality services  

A more productive and efficient economy through environmental information relevant to key sectors of the U.S. economy  
19 WWW.PPI.NOAA.GOV/NGSP CHART THE FUTURE: NOAA’S NEXT GENERATION STRATEGIC PLAN EXECUTIVE SUMMARY                      

 

 

 

 

 

        

          

    

  

enterprise-wide capability SCIENCE AND TECHNOLOGY 

Over the long-term, drawing upon its world-class research, observation, and modeling capabilities, NOAA is 
uniquely positioned to: 

 Acquire and incorporate knowledge of human behavior to enhance understanding of the  
interaction between human activities and the Earth system.  

 Understand and quantify the interactions between atmospheric composition and climate variations  
and change. 

 Understand and characterize the role of the oceans in climate change, and variability and the  
effects of climate change on the ocean and coasts. 

 Assess and understand the roles of ecosystem processes and biodiversity in sustaining  
ecosystem services.  

 Improve understanding and predictions of the water cycle from global to local scales. 

 Develop and evaluate approaches to substantially reduce environmental degradation. 

 Sustain and enhance atmosphere-ocean-land-biology and human observing systems. 

 Characterize the uncertainties associated with scientific information. 

 Communicate scientific information and its associated uncertainties accurately and effectively to policy 
makers, the media, and the public at large. 

To address this long-term challenge and meet the near-term science requirements within and across its  
strategic goals, NOAA must simultaneously pursue three objectives within its core scientific and technical  
enterprise: a holistic understanding of the Earth system, accurate and reliable data from sustained and  
integrated Earth observing systems, and an integrated environmental modeling framework.  

o b j e c t i v e s 

A holistic understanding of the Earth system through research  

Accurate and reliable data from sustained and integrated Earth observing systems  

An integrated environmental modeling system  
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  Objec7ve:	
  	
  
	
  
Improve	
  understanding	
  of	
  the	
  changing	
  
atmospheric	
  composi=on	
  of	
  long-­‐lived	
  
greenhouse	
  gases	
  and	
  short-­‐lived	
  climate	
  
pollutants	
  (e.g.,	
  aerosols,	
  tropospheric	
  ozone).	
  
	
  
Over	
  the	
  next	
  5	
  years,	
  NOAA	
  aims	
  to:	
  
	
  
Determine	
  the	
  effects	
  of	
  increasing	
  emissions	
  
in	
  different	
  regions	
  of	
  the	
  U.S.	
  (e.g.	
  urban	
  
emissions,	
  and	
  oil	
  and	
  natural	
  gas	
  development	
  
ac=vi=es	
  emissions)	
  on	
  climate	
  and	
  regional	
  air	
  
chemistry.	
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•	
  Priori=ze	
  scien=fic	
  focus	
  based	
  on	
  societally-­‐relevant	
  issues	
  
	
  
•	
  Develop	
  purpose-­‐built	
  instruments	
  when	
  required	
  
•	
  Deploy	
  in	
  targeted	
  field	
  measurement	
  intensives	
  
•	
  Interpret	
  field	
  data	
  to	
  improve	
  process-­‐level	
  understanding	
  
•	
  Quan=fy	
  salient	
  features	
  in	
  controlled	
  laboratory	
  studies	
  
•	
  Evaluate	
  state	
  of	
  understanding	
  using	
  numerical	
  models	
  
	
  
•	
  Dis=ll	
  findings	
  in	
  publica=ons	
  in	
  peer-­‐reviewed	
  literature	
  and	
  

in	
  state-­‐of-­‐science	
  syntheses	
  provided	
  directly	
  to	
  stakeholders	
  

Collaborators	
  and	
  stakeholders	
  (a	
  par=al	
  list):	
  
•	
  Industry:	
  petrochemistry,	
  power	
  genera=on,	
  oil	
  &	
  gas	
  development,	
  agriculture	
  …	
  
•	
  Other	
  NOAA:	
  all	
  ESRL	
  divisions,	
  other	
  OAR	
  labs,	
  other	
  line	
  offices,	
  NWS	
  …	
  
•	
  Federal	
  agencies:	
  	
  EPA,	
  U.S.	
  Geological	
  Survey,	
  Bureau	
  of	
  Land	
  Management	
  …	
  
•	
  State	
  and	
  local	
  governments:	
  in	
  Texas,	
  Nevada,	
  California,	
  Utah,	
  Colorado	
  …	
  
•	
  numerous	
  University	
  and	
  interna7onal	
  partners	
  
•	
  the	
  U.S.	
  public	
  

CSD	
  takes	
  an	
  end-­‐to-­‐end	
  approach	
  to	
  air	
  quality	
  research:	
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Today’s	
  air	
  quality	
  research	
  topics	
  

Today’s	
  session	
  includes	
  CSD	
  work	
  on:	
  

1.	
  Transported	
  background	
  O3	
  (2	
  talks)	
  
2.	
  Satellite	
  observa7ons	
  (1	
  talk)	
  
3.	
  Atmospheric	
  par7cles	
  (1	
  talk)	
  
4.	
  Chemistry	
  aVer	
  dark	
  (1	
  talk)	
  
5.	
  Air	
  quality	
  forecas7ng	
  (1	
  talk)	
  
6.	
  Impacts	
  of	
  energy	
  development	
  

	
  (tomorrow’s	
  session)	
  

atmospheric	
  transport	
  
atmospheric	
  processing	
  
atmospheric	
  removal	
  

Emissions	
  sources	
   Concentra=ons	
  in	
  air	
   Air	
  quality	
  impacts	
  

Conclusions	
  from	
  this	
  work	
  inform	
  air	
  quality	
  and	
  climate	
  science,	
  by	
  design	
  



 

 
 

 

 

  

Topic	
  1:	
  Transported	
  background	
  ozone	
  

Mo7va7on:	
  U.S.	
  Na=onal	
  Ambient	
  Air	
  Quality	
  Standard	
  for	
  ozone	
  (O3)	
  is	
  becoming	
  
more	
  stringent	
  over	
  =me,	
  even	
  as	
  U.S.	
  emissions	
  decrease	
  

Background	
  ozone	
  –	
  the	
  frac=on	
  beyond	
  local	
  control	
  –	
  now	
  contributes	
  significantly	
  to	
  the	
  
total	
  surface	
  O3	
  burden	
  in	
  many	
  areas	
  

Los	
  Angeles	
  Basin:	
  	
  
O3	
  maxima	
  
decreasing	
  

Pollack	
  et	
  al.,	
  2013	
  

Upwind	
  of	
  Los	
  Angeles:	
  
background	
  

O3	
  increasing	
  
Cooper	
  et	
  al.,	
  2010	
  

CSD	
  research	
  provides	
  scien7fic	
  informa7on	
  and	
  analyses	
  needed	
  to:	
  
•	
  Quan=fy	
  background	
  O3	
  levels	
  and	
  trends	
  across	
  the	
  U.S.	
  (Cooper,	
  3-­‐1)	
  

•	
  Diagnose	
  and	
  improve	
  chemistry-­‐climate	
  model	
  O3	
  simula=ons	
  (Parrish,	
  3-­‐2)	
  

•	
  Appor=on	
  U.S.	
  background	
  O3	
  to	
  specific	
  sources	
  (Langford,	
  5-­‐2)	
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Los Angeles Basin O3 trend:
 

–2.8 ± 0.2% per year for 40 years

tropospheric ozone downwind of Asia. Models that can reproduce
the observed ozone rate of increase in this region will provide more
accurate estimates of changes in air quality and ozone radiative
forcing since pre-industrial times.

We suggest that the free tropospheric ozone increase could also
affect the surface. Previous studies show that polluted mid-
tropospheric air entering western North America can descend to
the surface and modify the composition of the boundary layer (see
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Figure 1 | Springtime ozone distributions for 1984, 1995–2008 in the mid-
troposphere (3.0–8.0 km), and air mass source regions. a, Distributions of
springtime ozone measurements made in the troposphere between 3.0 and
8.0 km (stratospheric samples have been filtered out). The green line and data
points are the median, and the yellow data points are means. The upper and
lower blue lines (and data points) indicate the 95th and 5th percentiles. The
upper and lower red lines (and data points) indicate the 67th and 33rd
percentiles. Ozone sample sizes range from 1,663 in 1984 to 8,587 in 2006 (see
the Supplementary Information). Also shown are the ozone rates of increase for
1984–2008 and 1995–2008, as determined from the slope of the linear
regression. The range on the slope indicates the 95% confidence limit that the
slope lies within that range. Ozone data were gathered over mid-latitude western

North America (25u–55uN, 130u–90uW), as shown in the Supplementary
Information. The transport history of each ozone measurement was
determined by calculating a retroplume with the FLEXPART PDM (see
Methods and Supplementary Information). Every retroplume consisted of
40,000 back-trajectory particles released from the time and location of each
measurement and advected backwards in time for 15 days. b–d, The average
1984–2008 retroplume for three ranges of ozone measurements, expressed as
column residence times. e–g, The corresponding retroplume residence times in
the lowest 300 m of the atmosphere (the footprint layer). Ozone percentile
ranges: b and e, 0–33rd, c and f, 34th–66th; d and g, 67th–99th. Column and
footprint sample sizes are equal because every 15-day retroplume has some
degree of transport through the lowest 300 m of the atmosphere.
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GFDL	
  model	
  

Surface	
  data	
  

Parrish	
  et	
  al.,	
  2014	
  

European	
  high-­‐al=tude	
  sites	
  
What’s	
  at	
  stake	
  here?	
  
Aeribu=on	
  is	
  increasingly	
  
important	
  as	
  total	
  ozone	
  
approaches	
  background	
  levels	
  

What’s	
  s7ll	
  needed?	
  
Improved	
  scienEfic	
  understanding	
  
to	
  guide	
  control	
  strategy	
  
formula=on	
  on	
  ever-­‐larger	
  scales	
  

	
  	
  	
  local	
  à	
  regional	
  à	
  global	
  

Northern	
  hemispheric	
  O3	
  trends	
  Western	
  regional	
  O3	
  trends	
  



 

 
 

 

 

  

Topic	
  2.	
  Air	
  quality	
  trends	
  from	
  space	
  

Mo7va7on:	
  Spaceborne	
  data	
  provide	
  an	
  unparalled	
  spa=al	
  and	
  temporal	
  “vantage	
  point”	
  

Stakeholders:	
  	
  
TX	
  Commission	
  on	
  Environmental	
  Quality	
  
California	
  Air	
  Resources	
  Board	
  
U.S.	
  EPA	
  and	
  NASA	
  
The	
  European	
  Space	
  Agency	
  

2003	
   2010	
  

Friday 	
   	
  	
  	
  Sunday	
   	
   	
  Tuesday	
  

Long-­‐term	
  trends	
  in	
  NO2:	
  effects	
  of	
  tailpipe	
  emissions	
  controls	
  

Short-­‐term	
  changes	
  in	
  NO2:	
  reduced	
  truck	
  traffic	
  on	
  weekends	
  

Data	
  from	
  the	
  SCanning	
  	
  
Imaging	
  Absorp7on	
  …	
  	
  

(SCIAMACHY)	
  
Kim	
  et	
  al.,	
  

in	
  preparaEon,	
  2015	
  

Data	
  from	
  the	
  Ozone	
  
Monitoring	
  Instrument	
  

(OMI)	
  
Kim	
  et	
  al.,	
  2009	
  

•	
  CSD	
  has	
  validated	
  satellite	
  
retrievals	
  using	
  chemical	
  
models	
  constrained	
  by	
  our	
  
field	
  observa=ons.	
  

•	
  CSD	
  developed	
  a	
  method	
  to	
  
improve	
  emission	
  
inventories	
  using	
  these	
  
results	
  for	
  beeer	
  air	
  quality	
  
forecasts.	
  

•	
  CSD	
  synthesizes	
  satellite	
  
retrievals,	
  in	
  situ	
  data,	
  and	
  
3-­‐D	
  modeling	
  to	
  quan=fy	
  AQ	
  
trends	
  

	
  
(More	
  detail:	
  Si-­‐Wan	
  Kim,	
  3-­‐3)	
  

Los	
  Angeles,	
  CA:	
  1,	
  3,	
  and	
  5	
  July	
  2005	
  

ß	
  	
  units	
  of	
  1015	
  molecules	
  cm-­‐2	
  



 

 
 

 

 

  

Topic	
  3.	
  Atmospheric	
  par7cles	
  and	
  air	
  quality	
  

Mo7va7on:	
  Detailed,	
  loca=on-­‐specific	
  informa=on	
  on	
  atmospheric	
  par=cles	
  
(“aerosols”)	
  is	
  vital	
  for	
  policymakers	
  to	
  design	
  effec=ve	
  control	
  strategies	
  

variety	
  of	
  aerosols	
  	
  à	
  	
  variety	
  of	
  sources	
  	
  à	
  	
  variety	
  of	
  AQ	
  management	
  opEons	
  

Numerous	
  
stakeholders,	
  	
  

e.g.:	
  

302520151050
Thousands of dairy cows

	
  	
  gas 	
  	
  	
  +	
  	
  	
  	
  	
  	
  	
  gas	
   	
  ↔ 	
  	
  	
  par&cle	
  
NH3	
  	
  +	
  	
  HNO3	
  ↔ 	
  NH4NO3	
  
CSD	
  measurements	
  of	
  all	
  three	
  species	
  

showed	
  that	
  dairy	
  NH3	
  emissions	
  are	
  a	
  major	
  
contributor	
  to	
  the	
  Los	
  Angeles	
  haze	
  

CSD	
  aerosol	
  AQ	
  work	
  includes	
  source	
  
and	
  process	
  characteriza=on	
  of:	
  
•	
  N2O5	
  uptake	
  and	
  chlorine	
  ac=va=on	
  

(Wagner	
  et	
  al.,	
  JGR,	
  2013)	
  
•	
  Gas-­‐to-­‐par=cle	
  conversion	
  	
  

(Nowak	
  et	
  al.,	
  GRL,	
  2012)	
  
•	
  Black	
  carbon	
  soot	
  aerosols	
  

(Perring	
  et	
  al.,	
  GRL,	
  2011)	
  
•	
  “Brown”	
  carbon	
  composi=on	
  

(Washenfelder	
  et	
  al.,	
  GRL,	
  2014)	
  
•	
  Secondary	
  organic	
  aerosols	
  

(Middlebrook	
  et	
  al.,	
  PNAS,	
  2012)	
  

par=cle	
  N
H
4 N
O
3 	
  (µg/m

3)	
  

More	
  detail:	
  Joost	
  de	
  Gouw,	
  3-­‐4	
  



 

 
 

 

 

  

Topic	
  4.	
  Nighame	
  chemistry	
  impacts	
  

Mo7va7on:	
  Nighome	
  chemistry	
  influences	
  secondary	
  aerosol	
  forma=on	
  and	
  ozone	
  on	
  regional	
  
and	
  global	
  scales,	
  yet	
  there	
  are	
  few	
  data	
  with	
  which	
  to	
  constrain	
  air	
  quality	
  models	
  

Stakeholders:	
  	
  U.S.	
  EPA	
  regulatory	
  air	
  quality	
  model	
  teams,	
  NOAA	
  3D	
  air	
  quality	
  modelers,	
  
other	
  NOAA	
  laboratories,	
  Federal	
  and	
  state	
  government	
  agencies,	
  University	
  research	
  partners	
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•$50$5$90%$of$NOx$→$
NO3,$N2O5$overnight$
$

•$NO3$is$a$strong$
oxidant$for$HR$VOC$
$

•$N2O5$het.$uptake$
large$NOx$sink$and$
halogen$source$
$

•$Chemistry$in$stable,$
stra-fied$atmosphere$

CSD	
  research	
  aVer	
  dark	
  has:	
  
•	
  Provided	
  unique	
  airborne	
  studies	
  
quan=fying	
  nighome	
  residual	
  layer	
  
chemical	
  processing	
  by	
  NO3	
  

•	
  Quan=fied	
  nighome	
  rates	
  of	
  N2O5	
  
uptake	
  to	
  aerosol	
  

•	
  Discovered	
  key	
  chlorine	
  ac=va=on	
  
processes	
  mediated	
  by	
  N2O5	
  

•	
  Assessed	
  nighome	
  oxida=on	
  of	
  
natural	
  and	
  anthropogenic	
  vola=le	
  
organic	
  compounds	
  (VOCs)	
  

More	
  detail:	
  Steve	
  Brown,	
  3-­‐5	
  

Day7me	
   Nighame	
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 1 

 2 

Figure 7. Map (top left) of the flight tracks on 13 September 2006 capturing Dallas-Fort Worth 3 

urban plumes. The WP-3D NO2 mixing ratio is color-coded over the flight tracks. Arrow denotes 4 

a flight track in north-south direction. A box with dashed line on the map is Dallas-Fort Worth 5 

region used for the satellite-model comparison (Figure 1and Table 4). T1-T4 represent transect 1-6 

4. Vertical profiles of potential temperature, water vapor mixing ratio, and NO2 measured by the 7 

WP-3D at a point “P” on the map are shown (top right). The WRF-Chem model and WP-3D NO2 8 

for the segments of the flight are compared (bottom). 9 
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Fig. 7. Map (top left) of the flight tracks on 13 September 2006 capturing Dallas-Fort Worth urban plumes. The WP-3D NO2 mixing ratio
is color-coded over the flight tracks. Arrow denotes a flight track in north-south direction. A box with dashed line on the map is Dallas-Fort
Worth region used for the satellite-model comparison (Fig. 1 and Table 4). T1–T4 represent transect 1–4. Vertical profiles of potential
temperature, water vapor mixing ratio, and NO2 measured by the WP-3D at a point “P” on the map are shown (top right). The WRF-Chem
model and WP-3D NO2 for the segments of the flight are compared (bottom).
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 1 

 2 

Figure 8. Map (top left) of the flight tracks on 26 September 2006 capturing Houston urban, 3 

industrial, and in-port shipping plumes. The WP-3D NO2 mixing ratio is color coded over the 4 

flight paths. Arrow denotes a flight path in north-south direction. A box with a dashed line on the 5 

map is the Houston-Galveston region used for the satellite-model comparison (Figure 1 and 6 

Table 4). T1-T3 represent transects 1-3. Vertical profiles of potential temperature, water vapor 7 

mixing ratio, and NO2 measured at a point “P” on the map are shown (top right). The WRF-8 

Chem model and WP-3D NO2 for segments of the flight are compared (bottom).  9 
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Fig. 8. Map (top left) of the flight tracks on 26 September 2006 capturing Houston urban, industrial, and in-port shipping plumes. The
WP-3D NO2 mixing ratio is color coded over the flight paths. Arrow denotes a flight path in north-south direction. A box with a dashed line
on the map is the Houston-Galveston region used for the satellite-model comparison (Fig. 1 and Table 4). T1–T3 represent transects 1–3.
Vertical profiles of potential temperature, water vapor mixing ratio, and NO2 measured at a point “P” on the map are shown (top right). The
WRF-Chem model and WP-3D NO2 for segments of the flight are compared (bottom).
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Topic	
  5.	
  AQ	
  forecast	
  model	
  improvement	
  

Mo7va7on:	
  
Forecasts	
  challenge	
  the	
  predic=ve	
  capabili=es	
  of	
  3-­‐D	
  regulatory	
  models	
  to	
  reproduce	
  salient	
  features	
  of	
  
the	
  atmospheric	
  chemical	
  and	
  microphysical	
  state	
  à	
  assessing	
  health	
  impacts	
  of	
  criteria	
  pollutants	
  

Stakeholders:	
  
NOAA	
  Na=onal	
  Weather	
  Service	
  and	
  NESDIS	
  
U.S.	
  Air	
  Force,	
  U.S	
  Forest	
  Service,	
  and	
  U.S.	
  Dept.	
  of	
  Energy	
  
University	
  collaborators	
  
Worldwide	
  WRF-­‐Chem	
  modeling	
  community	
  

CSD	
  research:	
  Included	
  a	
  volaElity	
  basis	
  set	
  (VBS)	
  
formulaEon	
  for	
  secondary	
  organic	
  aerosol	
  in	
  the	
  Weather	
  
Research	
  and	
  Forecas=ng	
  with	
  Chemistry	
  (WRF-­‐Chem)	
  
model	
  (Ahmadov	
  et	
  al.,	
  2012)	
  

Impacts:	
  	
  significant	
  improvement	
  of	
  SOA	
  predic=ons	
  

Research	
  to	
  applica7ons:	
  the	
  Ahmadov	
  et	
  al.	
  VBS	
  
formula=on	
  is	
  now	
  standard	
  in	
  WRF–Chem	
  

CSD	
  research:	
  Cri=cal	
  evalua=on	
  of	
  gridded	
  emissions	
  from	
  
EPA	
  Na=onal	
  Emissions	
  Inventories	
  (NEIs)	
  as	
  forecast	
  model	
  input	
  

Houston	
  ship	
  
emissions	
  
overes=mated	
  
by	
  the	
  NEI	
  	
  
Kim	
  et	
  al.,	
  ACP	
  (2011)	
  

VBS	
  improves	
  SOA	
  
predic=on	
  fidelity	
  
in	
  WRF-­‐Chem	
  

(Ahmadov	
  et	
  al.,	
  2012)	
  

NEI	
  +	
  3D	
  model	
  à	
  compare	
  to	
  observa=ons	
  

More	
  detail:	
  Stu	
  McKeen	
  3-­‐6	
  
	
   	
  Ravan	
  Ahmadov	
  4-­‐5	
  

Impacts:	
  	
  iden=fied	
  mul=ple	
  major	
  errors	
  in	
  source	
  sector	
  
appor=onment	
  in	
  the	
  NEIs,	
  sufficient	
  to	
  confound	
  
regulatory	
  strategies	
  based	
  on	
  emissions	
  reduc=ons	
  

obs.	
  in	
  black 	
  NEI	
  &	
  WRF-­‐Chem	
  in	
  red	
  



 

 
 

 

 

  

Air	
  quality	
  research	
  is	
  s7ll	
  cri7cally	
  necessary	
  

Decades	
  of	
  emissions	
  controls	
  have	
  improved	
  U.S.	
  urban	
  and	
  rural	
  air	
  quality	
  …	
  

…	
  as	
  emissions	
  and	
  AQ	
  standards	
  evolve,	
  addi7onal	
  7mely	
  informa7on	
  will	
  be	
  needed	
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