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OUTLINE 

• UK NAMN and AGANet 

• Methodology and QAQC 

• Spatial and temporal patterns, 

long-term trends 

• Data application 

• Summary 



UKEAP:  NAMN / AGANet 
Current Status (2011) 

NAMN: 85 Sites 

57 DELTA Sites   

37 PASSIVE (NH3) 

(includes 8 ICP Level II 

Forest Monitoring sites) 

9 Intercomparison sites 

(DELTA + ALPHA operated 

in parallel)  

AGAnet: 30 sites  

Acid gases and aerosols 

(AGANet) 

Monthly measurements 

Gases: HNO3, SO2, HCl 
Particles: NO3

-, SO4
2-, Cl-, Na+, Ca2+, Mg2+  

Since Sep 99 

http://www.uk-pollutantdeposition.defra.gov.uk/networks  

Gases: NH3 (since Sep96)  
Particles: NH4

+ (since Sep 99) 

NAMN AGANet 
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Monitor spatial and temporal changes in trace gas 

and aerosol concentration and deposition. 



DATA QUALITY 

Standard data 

filtration 

Denuder 

> 75 % denuder 

capture efficiency. 

 

ALPHA Sampler 

Triplicate samplers  

< 15 % CV 

 

Manual data filtration 

E.g. vandalism, power 

cuts etc. 

Denuder Capture Efficiency (%) = 

 [GAS]den1 + [GAS]den2   

          [GAS]den1 = 

x 100 % 

NAMN AGANet 

ALPHA samplers 



DATA QUALITY 

Standard data filtration 

Denuder 

> 75 % denuder capture 

efficiency. 

 

Passive Sampler 

Replicate sampler: < 15 % 

CV (ALPHA Samplers) 

 

Manual data filtration 

E.g. vandalism, power 

cuts etc. 

NAMN 

AGANet 

Percentage of data passing the QC filters with time 



NAMN: SPATIAL PATTERNS 

Defra 2010 UKEAP annual report 



NAMN: TEMPORAL PATTERNS 

• NH3: seasonal patterns vary 
according to emission source sectors 

• NH4
+: peak in spring 
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TRENDS: AMMONIA 

http://naei.defra.gov.uk/pollutantdetail.php 

Emissions in 2009 represent a decrease of 22% on the 1990 emissions.  

Primary source of NH3 emissions is from agricultural livestock, and in 

particular cattle.  

The most significant cause of reductions in recent years has been 

decreasing cattle numbers in the UK.  



AMMONIA TRENDS: BY SECTOR 

Trend

y = 0.0005x - 0.2812

R
2
 = 0.0079
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y = 0.0021x - 0.6825

R
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 = 0.0279
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Cattle: All data

y = 0.0058x - 6.0186

R
2
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y = -0.0145x + 21.18
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AGANet 2009 concentration maps 



AGANet: Trends acid gases 

Source: NAEI 

SO2 

NOX 



Ecosystem assessment 

• New “Critical Levels” (CLe) of NH3 for 

protection of vegetation & ecosystems (UNECE 

2007) 

• 1 µg NH3 m
-3 annual mean for the protection of 

lichens, mosses and habitats where these are 

essential to ecosystem integrity. 

• 3 µg NH3 m
-3 annual mean for other vegetation. 

Previous CLe: 

• 8 µg NH3 m
-3 (annual mean)  

• 23 µg NH3 m
-3 (monthly mean) 

 

Dry deposition received by 
moorland / low-semi-natural 
vegetation, where present. 
NEGTAP 1999-2001, version 
Mar04 

“Critical Load (UNECE)”  

For woodlands = 10-15 kg N ha yr-1 (to protect 

ground vegetation) 

For heathland = 10-20 kg N ha yr-1  
(Achermann and Bobbink 2002) 



SUMMARY 

• UKNAMN and AGANet are delivering long-term datasets 

on gaseous NH3, HNO3, SO2, HCl, plus particulate NH4
+, 

NO3
-, SO4

2-, Cl-, Na+, Ca2+, Mg2+ . 

• Unique national concentration maps. 

• Clear temporal trends, useful for model development 

and for informing abatement strategies. 

• Data used for e.g. verification of models (e.g. FRAME), 

deposition mapping (CBED), quantifying UK pollutant 

budgets, comparison with critical loads/levels, site-

specific assessments etc. 

• Integrated Network need to be continued to maintain 

long-term datasets. 
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