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NOAA/ESRL Global Monitoring Division
Aerosol Program

he major goals of this monitoring program are:

* to characterize means, variability, and trends of climate-
forcing properties of different tyjpes of aeresols on regional
scales, and to understandithiesfactersithat control these
properties.

Requirement:

Need regional aerosol monitoring stations in different parts of
the world sampling different types of aerosols (polluted,
natural, background, etc.)
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A Collaborative Global Aerosol
Monitoring Network Model

NOAA/ESRL Approach:

Find partners with scientific interest in long-term aerosol
measurements (University. researchers, other government agencies,
other countries, etc.)

Provide partners with:

O

proven designs for aereseiisamplinginirastructure (e.g., inlets
and sample conditionNINGMIBHSEREENING data sensors, calibration
methodology)

standardized support harewaresessunding allows (e.g., racks,
modular components for sample conditioning and data
acquisition)

standardized operating procedures, calibration schedules,
maintenance schedules, etc.

GMD-developed and supported data acquisition, visualization,
data processing, QC editing, and archiving software

Technical assistance in station operation




Need for standardization of sampling methods, data
collection, data processing, data QC editing, etc.

Standardization issues related to aerosol measurements.

« Inlet height above ground or canopy. (can affect sampled particle
Size and compaosition)?

Sampling line sizes, maternials, pickofls, and flew rates optimized to
promote maximum passing efficiency. fer particles of interest?

« RH control (difficult te: compalessitesyatidifferent RH conditions)?
« Particle size cuts?
« Measurement obsernvationiEYUERNEYZ

 Has a common, non-driftir ampreeen applied to all
Instruments?

« Measurements reported at what conditions (€.g., Instrument,
ambient, standard)?

« Have all known instrument corrections been applied?
* In what order have the corrections been applied?

 Have QC editing strategies been discussed for consistency between
different users (e.g., how Is local contamination identified)?




Examples

Inlet height Sample RH
(controlled or variable)
illstei 10 g7 Izt et S Measurement Measurement
above surface above surface
made at low made at
contrelled RH  ambient or

< 40%,

particle Is
essentially
Inlet height concerns: dry, opt.ical
 Fall off of larger particles with altitude properties
- Building effects on the wind field vary due to
- Different particle transmission the nature of
efficiencies through different lengths the aerosol

of Inlet

Instrument RH

()

RH ~ 709%,
particle Is
wetted, same
particle Is
larger than
dry case,
different size
and refractive
Index than dry
case.



Data Visualization/Data Editing Software

Edit File
New Edit | Modify Edit | Delete Edit | Save Edit File| EditWeek | xt| latest| Station LogFile| Save/Apply| Help |

STHW | Year Dov Field Code| Parameter |Edit Year| Edit DOY | Whao Edit Maotes

1078 || BND | 2004 | 178.59500 | BapG I 2004 180.42690 | amp | bap spike
1079 || BND | 2004 | 178.59800 | BapG /1 2004 180.42690 | arnp | bap spike

1080 || BND | 2004 | 18281000 | CNCC,CLAP NephBapG,BspB I 2004 194,63279 | arnp | weekly maintenance
1081 || BND | 2004 | 182.87000 | CNCC,CLAP, Neph,BapG,BspE | /1 2004 194,63279 | amp | weekly maintenance
1082 BND | 2004 | 18995000 | CHNCC,CLAP Neph,Bap(, BsnB I 2004 194.63544 | amp | weekly maintensnce
1083 || BND|2004 | 18999900 | CNCC,CLAP, Neph,Bapd ¥ Xshow (version 4.07)

I~ File Settings Tools Plot List Station List Data Mode View Help

Station Log File

BND,2004,167.63899,CLAP: Filter change end| OTaph Dptjons| Data Options | Trace List | Edit Data| Back | Next | Pre

BMD,2004 ,1467 .6633% ,BestlUPE: i1nverter ON AMmmmnGmﬁmmtﬁmej A UMY, ARFTE draug
BMD,2004,1467 .66374 ,BestUPE: inverter OFF ==
BHD,2004,1568.925212 ,CLAP: Filter change stajl
BND,2004,168.95324 ,CLAP: Filter change end
BND,2004,1568.95440 ,USER: starting impactor
BHD,2004,168.928530,U8ER: svstem bhack on 1irz

O
Ear.
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Ty
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Apply Edit | View Edit File | Save Edit File | EditWeek | Help |
158

[nwalid | I I I Hemlzpherl: Back Scattedng Soefflelent (1 /1dm)
Tear IEDDd start DOY IlES 92073 stop DOY IlTE 57623  Who h_ -ﬁﬂq.*ﬂ-ﬂh!h“‘qﬂﬂ-.-%:;. s o

169
CaY (166 = C40614) prirtad o Thu Jul 21 123042 3004

Notes |}

Iilfz.sm T-Axis Manuall gutul

- CNCC -1 CLAP -l Neph I DOY

_| Flags I Mephall I CNCA _| BspB

, 0000, 06690, 2, 99909 9, 0000, 18, 9999, 90, 90490 90, 9009 99, 0000 90, 904
| BspG | BspR | BbspB - BbspR ), 0000, 06595, 9, 99999, 9, 0000, 2, 9999, 99, 9999, 99, 4999 99, 9999, 99, 994
1, 0000, 06548, 3, 99999 9, ~000, 55, 0006, 51, 0004, 20, 0000, 52, 0000, 48, 000
| Neph RH ~ _| Neph T  _| Neph P WD J 0000, 06527, 0, 99999 9, 0000, 69, 0006, 92, 0004, 42, 0002, 26, 0000, 97, 000

L
. ﬁi! Blallison@vortex:/a| A [allison@allison:/i||_|Xshow (version 4. @E | Thu Jul 22
‘ @ | ] EditFile |_|File Entry for faer|| ] Station Log File 133 PM




Summary of NOAA Network Collaboration Benefits

Proven design of sample inlet and sample conditioning
system

Construction and fabrication drawings are provided

One data acquisition/instrument control system for all
Instruments

A single time stamp feRaliECOIEEd measurements
Easy to use data visualizau@igeaia editing tools

Known corrections termeasSueMeEnts are automatically and
consistently applied ael lIfnetwerk stations

Raw and final data are archived at NOAA and at the
collaborator’s institute

Final data are automatically translated into proper format for
iIngest into WDCA data archive.




Variations in Aerosol Amount and Type

SPO WMLD ALT BRW CPT CSJ PYE LLN THD WSA WG SGP FKB BND KOS NI HFE

Clean Less Clean

SPO MLO  ALT BRW CPT CSJ PYE LN THD WSA WLC SCP FKE BND KOS NI HFE

A rich data set for evaluating chemical transport models!



Comparison of Data Between IASOA
Network Stations

i Cherskii, Russia

B v o) Sodankyls,
ci-lznsml O §  Finland

L, 8 A
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% Z.
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Need to discuss:

 Measurement comparability across network stations

 Maintenance and calibration schedules and methods

« Data processing and QC editing procedures and strategies

« Data archiving in a way that facilitates data exchange and comparison
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Collaborators (Past, . Future)

NIM, FKB,

HFE, AMF (India))
ant Canada (V/sA, ALT, BRM, EGB, WHI)
dal Atmosphere Watch Program (CPT, WLG)
eorological Administration (WLG, SD2Z)
can Weather Service (CPT)
of Puerto Rico (CPR)
of Pannonia, Hungary (KPS)

ach Iniversity (SUM)

Academy of Sciences (BEQO)

vironmental Protection Agency (LLN)

tional Central University (LLN)

an State University, North Carolina, USA (APP)
acional de Tecnica Aeroespacial (ARN)
2orological Administration (AMY)

‘NOAA SEAR

Roshydromet (TIK) *
*Others?



NOAA/GAW Aerosol Data Flow

WDCA
archive




Data Acquisition and Instrument Control
Software on Boot CD
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ftp://ftp.cmdl.noaa.gov/aerosol/etc/cpd/cpdlive.iso






NOAA Aerosol Rack at Mauna Loa, Hawali

* Provides size- and RH-

controlled measurements
Ol aeroso

— |ight scattering
— light absorption
— number concentration

Commeon, core design at
NOAA-federated stations

Optienal' components:
CCN, humidified
nephelometry (f(RH)),
* SMPS, aerosol

- composition




NOAA Basic Aerosol Sampling System

Neph *System flow rates are designed to
maximize passing efficiency of optically
Important particles.

| 0Ss calculations have been
or all parts of the inlet

iS: Dp<1pumandDp<10

0] ¢ 0 keep a low and stable
RH Inthe system

CPC




Collaboration Detalls

Collaborator supplies...

« A commitment to long-term site operation
« Most of the equipment (I.e., major instrument systems)

« Station technicians for daily system checks, maintenance,
troubleshooting, etc.

« Long-term station operation costs (Site, power, internet, etc.)
- Data quality checkingand editing

Result: A long-term; COOPERALVERIOUIaMMWIth Shared data access,
making atmospheric:measSUlEmEnLISHhalaredirectly.comparable with
the other stations iniheNENOIKEREEPIIOWINGg established aerosol

. Initial installation assistance and instrument calibrations

e Some equipment (e.g., support hardware, process
controllers, etc.)

« Training (hardware, software, data QC editing, etc.)

« Automated data transfers and processing, including all
known corrections for the measurements

« Data visualization and editing software
« Future assistance and troubleshooting support



Future possibilities for comparison and collaboration
with NOAA network aerosol measurements

Proposed FMI Measurements at TikSI:
Integrating nephelometer, ultrafine CPC, MAAP, SP2,
CCN.

« NOAA aerosol dat nd SUM: also other
mid-latitude station transport

 Aerosol data from Canadian collaborative stations
(e.qg., ALT, etc.)

« NOAA aerosol data from TiksI?
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Construction Schematic (exam

CONNECTION DESCRPTION
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|s Systematic Variablility Related to Scavenging?
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d aircraft data from a wide range of places show similar
single-scattering albedos and highest backscatter fractic
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Network Gaps
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