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K Eutrophying & Acidifying atmospheric Pollutants (UKEAP)

OBJECTIVES:

» Monitoring of concentrations and deposition of eutrophying and
acidifying species in air and precipitation in rural areas of the UK
with sufficient spatial and temporal resolution to allow:

® Fvaluation of policy measures to reduce concentration and deposition;
e Assessment of risks to ecosystems and exceedences of critical loads;
e Estimation of secondary components of PM,,.

> Provide UK input to the European Monitoring and Evaluation
Programme (http://www.emep.int/)
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UKEAP: Component networks
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Measurement data uses

UKEAP monitoring 3
measurements

A 4

Submitted to databases
EMEP

OSPAR

UK-Air

UK Pollutant Deposition

!

Public access to data

Centre for
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Modelling and
=7 mapping pollutant
" concentrations and|
% deposition (CBED,
> FRAME, PCM)

>

Critical Loads and
levels calculations
and exceedence

mapping

National assessments of the
UK environment (e.g. RoTAP)
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Acidification, Eutrophication, Ground Level
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Air pollution information service
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National ammonia monitoring network NAMN
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Example sites

Inverpolly
Siteno: 3/ 3B

NGR:NC187088/NC 187087

Method: DELTA

Site Environment: Remote upland moorland
Othermeasurement: Heavy metals
Site Operator: SNH
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Drayton
Siteno: 20
NGR:3P164549
Method: DELTA
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@
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Site Environment: ADAS ground, surrounded by agricultural field
Other measurement: ECN site nearaby
Site Operator: ADAS NSRU
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Brown Moss 2

Siteno: 9B Site Environment: Garden in nature reserve, surrounded by agricultural fields
NGR: $5J563390 Othermeasurement:
Method: DELTA Site Operator: Private individual
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Auchincruive
Siteno: 78 Site Environment: Grounds of Agricultural college
NGR:NS379234 Othermeasurement:
Method: DELTA Site Operator: SAC Auchincruive
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Annual cycles in NH,

NHs concentration (ug ni°)

Aerosol NHs" (ug m™)

NH; temporal variability
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Figure 2.3.1: Time series of ammonia emissions from 1980 to 2011 with associated
2010 NECD target, and 2020 Gothenburg Protocol emission reduction commitment
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NAMN: UK Mapping

NH, Emissions Map NAMN 2011 FRAME

UK Emissions Map of
Ammonia 2010 tHx1km
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Ime series
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Acid gases and Aerosol Network (AGA-Net)

??; Sites selected such that:

-Co-located with NAMN sites
,;%, P -Sufficient coverage across UK to allow kriging of

-‘ xé »é'v;'::;;“ ® AGANet DELTA data
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DELTA System

New DELTA system

AIROUT «—

Current Design

Acid coated filter - FPA —»
Carbonate coated filter-FPH —» F'-=:=
2um PTFE membrane - PT —> “
3 stage 25 mm Aerosol
Filter Holder

DALl (14cm)
Acid coated
NH4

DH2

DH1 (15¢m)
Carbonate coated
(NO3, NO2, S04, Cl)

DA2

1. Basic filter
NU:5 I\IUA DU4,
Cl, Na, Ca, Mg
2. Acid filter
NH4

DH1

DHNaCl-2 (15¢cm)
NaCl coated
(NO3, NO2, S0O4)

DHNaCl-1 (15cm)
NaCl coated
(NO3, NO2, 504)
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Gas concn (ug m-3)

Particulate concn (ug m-3)

Particulate concn (ug m-3)
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Rothamsted
Siteno: 24

NGR: TL123128
Method: DELTA

Site Environment: Experimental station; agricultural landscape
Othermeasurement: Bulk rain, ECN
Site Operator: Rothamsted Research
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Particulate concn (ug m-3) Gas conen (ug m-3)
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Yarner Wood
Site no: 34

NGR: $XT86789
Method: DELTA

Site Environment: Grass clearing in Nature reserve
Other measurement: Bulkrain, NO2, O3, Heavy metals
Site Operator: Natural England

|
=
-

1
3

T T T
© >~ ©® @ 9O T o o
2 2 2 @ @ g g <
o o o o (=% o o o
T & © @& © € © 0
w w w L] w w L

. —o—NH3
| t ( ~=-HNO3
IlT ‘T | T ——502
1 | - | HCI
FH | I|
| || |ﬁ E'
i
. 10 Vo
NS
—e NH4
i N B NO3
| 504
i cl
N —Ca
i 4 ": A 'IP f r —a-Mg
I |I‘ || | ——MNa




AGANet: UK Sulphur changes

AGAnet 2011
pSO#& ug m?

AGAnet 2011
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Precip-Net

P

4,5 Sites selection (before my time!)

g Precip-Net

Hatadalg > - driven by acid rain issues of the 1980s
oy

® Bulk rain sites

gv? ﬁf r 3 Dty weticnly - UK coverage for mapping purposes
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Site Name Concentrations | Data capture

Allt a'Mharcaidh 1.55 100%
Balquhidder 2 2.63 97%
Bannisdale 4.73 100%
Barcombe Mills 10.7 100%
Driby 2 11.6 100%
Eskdalemuir™ 3.49 100%
Flatford Mill 12.4 99%
Forsinain 2/Halladale 2.07 92%
Glensaugh 3.42 100%
Goonhilly 4.56 99%
Harwell 12.2 100%
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Hillsborough Forest 7.39 100%
Llyn Llydaw 3.07 100%
Loch Dee 3.75 75%
Lough Navar 2.07 100%
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Percy's Cross 5.23 92%
Polloch 1.42 100%
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Measurement data uses

UKEAP monitoring 3 . Mode-lling and - E é,z* Critical Loads and
measurements 71| Mapping pf)llutant fifhes exceedence
concentrations and mapping
, deposition
v .
Submitted to databases National Assessments of the
EMEP UK environment (e.g. RoTAP)
OSPAR T

U K_ A| r A nane and Hemy Metak i e ﬂk‘ v
UK Pollutant Deposition Air pollution information service

l N \ é’
Public access to data

e ) I M) Il [

http://www.apis.ac.uk/

l' v

Screening tools

Local
http://pollutantdeposition.defra.gov.uk/ Environmental €1 €8 SCAIL
http://uk-air.defra.gov.uk | :
http://www.ceh.ac.uk/sci_programmes/UKEAP-Project.html mpact

http://cldm.defra.gov.uk/index.htm Assessments http://www..scail.ceh.ac.uk/
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Summary

e UKEAP measurements underpin the capability to understand
changes in rural air quality across the UK;

* Itshould be possible for significant future UK mitigation,
emissions reductions and ecosystem exposure to be observed;

e Sdeposition is a driver of the acidifying input for sensitive
catchments and to critical load exceedance and has been most
important historically;

Inputs of NH, are the dominant driver of ecological effects of
deposited N, and the importance of NH, is predicted to increase
relative to oxidised N, as NO, emissions decrease further
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