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Beaufort, NC (NTN/AMoN/CASTNET) 

i

Th  e Nationa  l Atmospheric  Depositio  n 

Progra  m (NADP)  has  operate  d th  e 

Nationa  l Trends  Network  (NTN)  sinc  e 
197  8 an  d th  e Atmospheric  Integrate  d 

Researc  h Monitorin  g Network  (AIRMoN)  

sinc  e 1992.  Bot  h networks  measu  re 

concentrations  of  anions  an  d cations  i  n 

precipitatio  n an  d us  e precipitatio  n 
amounts  t  o calculat  e we  t deposition  . 

NTN  currentl  y features  mo  re tha  n 25  0 

sites  measurin  g weekl  y concentrations  

an  d AIRMoN has  seve  n sites  measurin  g 

event-base  d concentrations  . I  n 2007  , 
NAD  P adde  d th  e Ammoni  a Monitorin  g 

Network  (AMoN)  t  o measu  re ambien  t 

concentrations  of  ammonia. 

Current NADP Sites
 

(NTN 269, AMoN 103, AIRMoN 7 sites)
 

Th  e Clea  n Air  Status  an  d Trends  

Network  (CASTNET)  was  establishe  d i  n 

198  7 t  o assess  trends  i  n ambien  t air  
qualit  y an  d depositio  n of  acidic  pollutants  

du  e t  o emissio  n reductio  n programs  . 

CASTN  ET currentl  y operates  mo  re tha  n 

9  0 sites  .  CASTN  ET uses   a filte  r pack  

an  d activ  e flo  w syste  m t  o measu  re 
weekl  y integrate  d ambien  t air  samples  of  

species  similar  t  o thos  e measure  d b  y 

NADP  . CASTN  ET methodolog  y includes  

combinin  g concentrations  wit  h 

estimated  , modele  d depositio  n velocities  
t  o calculat  e d  ry depositio  n of  gases  an  d 

particles. 

Current CASTNET Sites 

(95 sites) 

Numerous  methods  hav  e bee  n employe  d usin  g NAD  P an  d CASTN  ET dat  a t  o estimat  e tota  l deposition  . Ideally  , th  e tw  o 

networks  ac  t as  sister  networks  , eac  h providin  g pa  rt of  th  e tota  l deposition  . NAD  P initiall  y use  d precipitatio  n amounts  

fro  m onsit  e raingages only  , bu  t currentl  y incorporates  Parameter-elevatio  n Relationships  o  n Independen  t Slopes  Mode  l 
(PRISM  ) modele  d precipitatio  n amounts  t  o allo  w fo  r improve  d resolutio  n betwee  n sit  e locations  an  d i  n comple  x terrain  . 

CASTN  ET has  historicall  y use  d th  e Multi-laye  r mode  l (MLM  ) t  o estimat  e depositio  n velocities  t  o ge  t poin  t estimates  of  

d  ry deposition  . Fo  r sulfu  r species  , combinin  g th  e NAD  P an  d CASTN  ET we  t an  d d  ry depositio  n estimates  was  a  n 

adequat  e method  . However  , th  e increase  d interes  t i  n nitroge  n depositio  n showe  d tha  t this  metho  d was  missin  g ke  y 

components  of  tota  l nitroge  n depositio  n includin  g ammoni  a d  ry deposition  , organic  nitroge  n i  n bot  h we  t an  d d  ry 
deposition  , an  d th  e d  ry depositio  n of  othe  r non-measure  d species  (i.e  . NO2  , HONO  , PAN  ). 

Total  Nitrogen Deposition:  2000-2002 Total  Nitrogen Deposition:  2012-2014 

Pct of  Total  Nitrogen Deposition  

from  Dr  y Deposition:  2012-2014 

Recently  , th  e NAD  P Tota  l Depositio  n Scienc  e Committe  e (TD  EP) has  develope  d  a 

hybri  d metho  d combinin  g th  e measurements  of  NADP  , CASTNET  , an  d SouthEastern 

Aeroso  l Researc  h an  d Characterizatio  n (SEARCH)  wit  h th  e mode  l outpu  t fro  m EPA’s  
Communit  y Multiscal  e Ai  r Qualit  y (CMAQ  ) mode  l t  o provid  e continuous  spatia  l an  d 

tempora  l estimates  of  tota  l deposition  . Modele  d estimates  provid  e non-measure  d 

pollutants  an  d improv  e th  e understandin  g of  th  e complicate  d processes  tha  t mak  e u  p 

tota  l depositio  n estimates  . Examples  of  th  e hybri  d metho  d a  re show  n t  o th  e right. 

Pct of  Total  Sulfu  r Deposition  

Total  Sulfu  r Deposition:  2000-2002 Total  Sulfur  Deposition:  2012-2014 from  Dr  y Deposition:  2012-2014 

Gothic, CO (NTN/AMoN/CASTNET) 

Estimating Total Deposition
 

Using NADP and CASTNET Data
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For more than 40 years, efforts have been made to estimate total sulfur and nitrogen deposition in the United States 

using a combination of measured concentrations in precipitation and in the air, precipitation amounts for wet deposition, 

and various modeled or estimated deposition velocities for dry deposition. Long-term monitoring of sulfur and nitrogen 
pollutants has provided program accountability under the Clean Air Act Amendments and other EPA emission reduction 

programs. Initially, interest in deposition resulted from the focus on acid rain and the impacts on property and 

ecosystems from this phenomenon, which was dominated by sulfur species. Ambient sulfur concentrations and 

deposition have decreased dramatically in the Eastern United States (~60% and ~85%, respectively) between 1990 and 

2013. Reductions in nitrogen species have been less dramatic and associated deposition and ecosystem impacts, 
ncluding critical loads applications, have gained more interest within the scientific community. 
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