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What 1s GAW?

< The Global Atmosphere Watch (GAW) was founded in
1989 by WMO, thereby consolidating the Global Ozone
Observing System (GO30S) and the Background Air
Pollution Monitoring Network (BAPMon) into a single
network.

< The objectives of GAW are:

e to providereliable long-term observations of the
chemical composition of the atmosphere and related
parametersin order to improve our understanding of
atmospheric chemistry,

e and to organize assessments in support of formulating
environmental policy.
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The GAW Aerosol programme

The SAG Aerosol recommendsthat the GAW aerosol programme include
for regional stations any one, or more of the following:

soptical depth

*mass (preferably in two size fractions)

emajor chemical componentsin two size fractions
olight scattering coefficient

for global stations as many as possible of the following:

soptical depth

*massin two size fractions

emajor chemical componentsin two size fractions

olight scattering & hemispheric backscattering coefficients at various wavelengths
olight absor ption coefficient

eaer osol number concentration

cloud condensation nuclel number concentration at 0.5% supersaturation
«diffuse, global and direct solar radiation

* intermittently:

saer osol size distribution

«detailed size fractionated chemical composition

sdependence of aerosol propertieson relative humidity

*CCN spectra at various supersatur ations

L IDAR measurements and other altitude profiles of aerosol properties.
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Structure of the GAW Monitoring Component

(courtesy WM O AREP)

QAISCIENCE ACTIVITY CENTRES

guality and capacity building

Assist Secretariat with arganising and
coordinating GAW activities related to data

CALIBRATION CENTRES

Provide direct station cortact related o

establishing and maintaining reguired

data guality

h J h J

h J

!

h J

h J

Twinning Worlishops

Zalibrations and
Intercomparisons

Training

SAG Aerosol, chairman:
Dr. Urs Baltensperger
(PSI, CH)

(WCC) for Physical Aerosol
Instrumentation: Dr. Ali
Wiedensohler (IfT, DE)
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WDC Aerosols (IES JRC, IT)
http://ies.jrc.cec.eu.int/wdca/
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Data Flow to and from WDCA
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Data Submission and Retrieval from WDCA

Data Submission
Data and Metadata Format
NARSTO data exchange standard
(DES) extended CSV.
NARSTO DES includes all the file
metadata. Additional files provide
more detailed information.
Submission
Data are sent by ftp or email
Quality Analysis at WDCA
NARSTO quality analysis system —
checks conformity with the DES and
Internal integrity of the data.
QA summary added to each file
archived, only posted to ftp site whe
no errors/warnings.

Data Retrieval
Procedure:
Data available online from WDCA
server. Data also supplied by email
Catalogue:
Static catalogue on old WDCA server
Archive:
Both NARSTO and non-NARSTO
archives accessible via ftp.
Data:
Data in NARSTO DES format.
Products:
Limited site by site analyses — time
histories etc, are available from the ne
site.
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GAW aerosol parametersfor usein AEROCOM

soptical depth —
GAW PFR (ChrisWerhli), Aeronet (Stefan Kinne)

emajor chemical componentsin two size fractions
U. Miami, CaPMON, EMEP, IMPROVE (COSAM, IPCC),
European Aerosol Climatology (Putaud et al.)

o[ight scattering coefficient

o[ight absor ption coefficient

eaer 00l number concentration
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Aerosol Chemistry: NSS sulfate in the Pacific.
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Mon-sea salt sulfate {jLg.m=3) time series for pacific transect and 5. Ocean sites in COSAM.
data courtesy of Dr. D Savoie, U. Miami
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European Aerosol Phenomenology Report

J-P Putaud et al.

A European Aerosol Phenomenology

physical and chemical characteristics of particulate matter
at kerbside, urban, rural and background sites in Europe.
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Compilation of:

 PM2.5 and PM10 masses and
chemical composition

*Aerosol size distributions

 Size segregated aerosol chemical
composition,

At kerbside, urban and rural and
background sites in europe

http://ies.jrc.cec.eu.int/Download
/cc
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European Aerosol Phenomenology Report

2 Full vear data set & Ceasonal data set
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Siteswith co-incident AOD, light-scattering, light

absor ption, chemical composition for 2000

Region Station AOD Chemistry |Light Scat. [Light Abs. |Lidar
Arctic Ny Alesund v v v v
Arctic Point Barrow v ? v v

Europe Mace Head v ? v v

Europe Hohenpeissenberg v v v v

Europe Ispra v v v

Europe Melpitz ? v v v

N. America |Bratts Lake 2001 v

N.America |Bondville ? v

N.America |Wyoming ? ? v profiles
S. America |Alta Floresta v v v

S. America |Balbina v v ? v

Asia Kwanju/Kosan v v v v

S. Oceans |Cape Grim v v ? v

Antarctic S. Pole v ? v v

Antarctic Neumayer ? v

F. Trop Jungfraujoch v v v

F. Trop Mount Waliguan ? v

F. Trop Mauna Loa v v v

Also Ace-Asia (Kwanju), TRACH?. Note NO African Sites!

Innenite fas
Enviranmant ond
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Local ‘closure’ studies

1. Where chemistry/composition coane with the modelled aerosol
compsition/loading.

2. Where scattering and absorption, compare with modelled extinction and
SSA, and also with that calculated from chemistry/composition data.

3. Where AOD, compare surface extinction with column AOD.

4. Chemistry/composition data 24hr, AOD hourly, but typically morning
and or afternoon. Can therefore use the high resolution scattering &
absorption to determine if there ateong diurnal cycles that may bias
the comparisons.
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Light Scattering & Absor ption: hourly means Hohenpeissenberg
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Light Scattering & Absor ption: diurnal cycle Hohenpeissenberg
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Light Absorption vs AOD 500nm, Hohenpeissenber g 1999.
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|MPROVE Monitoring Program

The Interagency Monitoring d¢frotected Visual Environments

*Established in 1985 to aid the creation of Federal and State

implementation plans for the protection of visibility in Class | areas - 1977
CAA amendments

*A cooperative measurement effort governed by representatives from
Federal and regional-state organizations

*Objectives:

—Establish current visibility and aerosol conditions in federal class |
areas

—ldentify chemical species and emission sources responsible for
existing man-made visibility impairment in FCIA

—Document long-term trends for assessing progress towards the
national visibility goal to FCIA

—With the enactment of the , to provide regional
haze monitoring representing all visibility-protected FCIA

*Key participant in visibility-related research:
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« Monitoring Began in March 1988

« Aerosol — particle sampling/analysis for six major
species & trace constituesto aid in source
attribution (24 hour samples twice weekly; evety 3
day starting in 2000)

e Optical — extinction bytransmissometer &/or
scattering bynephelometer (hourly) plus absorption
on particle filters (24-hour)

e Scene - colorphotography to document scenic
appearance (typically 3 photos/day)

— photographic spectrums of a range of visibility
conditions are generated from 5 years of photos
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*Four independent sampling modules

*Prior to 2000, two 24 hour samples were collected twice a
week, after 2000, samples collected every three days.

Ce

Module |Filter Size Variable Analysis
A Teflon PM2.5 |mass gravimetric
Na-Mn Proton Induced X-Ray
Emission (PIXE)
Fe-Pb X-ray Fluorescence (XRF)|
total H Proton Elastic Scattering
optical absorption | Hybrid Integrating
Plate/Sphere (HIPS)
B Nylon PM2.5 | sulfate, nitrate lon Chromatography
C Quartz |PM2.5 |OC, EC in 8 fractionsThermal Optical Reflectan
D Teflon |PM10 |mass Gravimetric
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IMPROVE Network Regions

N
“”"’h-u,,
. m Wgx
51
se ®&2 F i‘
L1 | . ]
® 51 “"ﬂa;},
Northern
Great Plains
. s
o 59

; & 11

- 5T l'.'n_-n'trnlﬁ’reat Plains
som 50_sem C€ntral .

51 & g5 Rockies @
b 1-;‘Ellrh:rra.;],,:-- - 52 [ ] .
at 54 :
95 m:i.. .33 *
ar . .17
Mo LRl EEL
a0l W 4

PI & 50 - 13
K 46 dia
€y ey 100 Urba .1'.?:1"']I ~

: a ® Mid South
IFFD.M:.P'“ @y 39 4178 L EI.'E

» -
11 West
TExas

[ ]
31
Alaska

. 02
L

ie Virgin Islands

» 108 106

® 107 ® IMPROVE Sites

n with 20 sites in 1988, today 163 monitoring sites are in operation
116 monitoring sites collected some data in 2(-5“'“""“5““"‘*5'3*’*“**“55"-3'*J
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Fine Mass Ammonium Sulfate
Annual: 1996-1998 Annual: 1996—1998

Organics Fine Soil
Annual: 1996-1998 Annual: 1996-1998




Reconstructed light extinction equation:

Light Extinction(bex) =3f (RH)[ Amm sulfatg + 3f (RH)[ Ammnitratd

+4 Organid +1( Light Abs Carbon] +1 Soil] +10

The aerosol types are calculated from the speciated aerosol data, e.g. Amm Sulfate =
4.125 * Sulfur. The leading coefficient are extinction efficiencies [m?/g] and the f(RH) factor
accounts for water uptake by the sulfate apd nitr_ate species.
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The IMPROVE reconstructed b,,, contains a number of assumptions, however,

overall it seems to work
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Total Extinction Ammonium Sulfate Percent of Extinction
" Annual: 1996-1998

Annual: 1996—1998

Organic Percent of Aerosol Extinction Absorption Percent of Aerosol Extinction
Annual: 1996—-1988

Annual: 1996-1998




« AOD 670 nm — measured
optical depth from the Aerosol —1:1 line .
Robotic Network (AERONET)
instrument at Goddard Space
Flight Center

*AOD, - IMPROVE derived
AOD at Washington, D.C.
calculated by multiplying the
reconstructed b, by the
boundary layer dept at for the
years 1995-1997.

AOD (670 nm}

* The data were screened for clouds.
* The correlation of the ranks is 0.55
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