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Summary: http://datafed.net

DataFed: Agile, Federated Data System
Mediator for Accessing 100+ AQ Datasets
Incorporates Tools for AQ Data Analysis
Applied to Research, EE Analysis
Users Welcome
but
Needs to be more friendly to Sate/Reg/Fed Analysts

Research/Development Supported by
NSF (2001-2004) NASA (2004-), RPO (2005-6); EPA (2006-7)



Screencast Links

DataFed Background

Canada Smoke
Georgia/Florida June 2007 Smoke Exceptional Event

CATT All stations one day

AQS PM2.5 http://webapps.datafed.net/datafed.aspx?dataset_abbr=AQS D

VIEWS AerChem http://webapps.datafed.net/datafed.aspx?dataset abbr=VIEWS

AirNOW http://webapps.datafed.net/datafed.aspx?dataset abbr=Airnow



http://webapps.datafed.net/datafed.aspx?page=CATT/CATT_RS
http://webapps.datafed.net/datafed.aspx?dataset_abbr=AQS_D
http://webapps.datafed.net/datafed.aspx?dataset_abbr=VIEWS
http://webapps.datafed.net/datafed.aspx?dataset_abbr=Airnow
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Compliance

Science

e Current info systems are project/program oriented and provide end-to-end solutions

Part of the data resources of any project can be shared for re-use through DataFed

Through the Federation, the data are homogenized into multi-dimensional cubes

Data processing and rendering can then be performed through web services

Each project/program can be augmented by Federation data and services



Main tools of DataFed
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Viewer: General purpose spatio-temporal
data browser and view editor applicable
for all DataFed datasets

Data Catalog

Data Browser

PlumeSim, Animator

Combined Aerosol Trajectory Tool (CATT)

Aerosol Analyst Consoles

MODIS e MODIS
Reflectance o AOT

GOES ; MODIS
1km Reflec e = Fire Pix

T

Consoles: Data from diverse sources
are displayed to create a rich context
for exploration and analysis

CATT: Combined Aerosol Trajectory
Tool for the browsing backtrajectories
for specified chemical conditions



) Aerosol Data and Services Federation - Mozilla Firefox

ExamQ__ le Datasets In DataFed
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 Data are accessed from autonomous, distributed providers
« DataFed ‘wrappers’ provide uniform geo-time referencing
* Tools allow space/time overlay, comparisons and fusion


http://webapps.datafed.net/dvoy_services/datafed_catalog.aspx?dataset_abbrs=AIRNOW,ASOS_STI,GASP,MODIS_NAM_AOT_BRS,NAAPS_NAM_DUST_SURCON,NAAPS_NAM_MIX_AOT,NAAPS_NAM_SMOK_SURCON,NAAPS_NAM_SULF_SURCON,SEAW_US,TOMS_AI,TOMS_Refl,VIEWS_OL,WRFModel

Data Consoles

A Sample of Datasets Accessible through ESIP — DataFed Mediation
Near Real Time (~ day)
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http://webapps.datafed.net/dvoy_services/datafed_catalog.aspx
http://datafed.net/

CATT: A Community Tool!

Part of an Analysis Value Chain

AEROSOL

Collection
IMP. EPA
Aerosol Aerosol Integrated
Sensors Data AerData

Weather Gridded Traject.
Data Meteor. Data

Integration CATT-In
VIEWS CAPITA

Next
Process
Next
Process

Trajectory CATT-In
NWS ARL CAPITA

TRANSPORT



Quebec Smoke Event, July 07, 2002
SeaWIiFS Satellite, VIEWS Aerosol Organics




Back Trajectories for All IMPROVE Sites on 7/7/02 Unweighted (top left), &
color-weighted for OC (top right), SO4 lower right & CI (lower left)

2002-07-07 38797 ugin3 2002-07-07 5.484 ughn3

54 ! ! ! = —_— Monitoring Network onitoring Network
v : = B IMPROVE

Combined Aerosol Trajectory Tool (CATT) VIEWYS_OL: 041 SHER Combined Aerosol Trajectory Tool (CATT) VIEWS_OL: OCT SHENT

52

50

15
15
H
42
Pl
3
35
3

32r
Ell 30 |ocr ugims
281 28 20
17.14286
[ 14.28572
Bl & 11.42851’ 0Cf ugim3
2t 24 8571428 20
L5 714286 O
»t 72 Rz8sT1a3 G0
) o 0
EET 125 -120 118 -110 a0 4 0 75 70 than -125 -120 -115 110 an 85 80 75 70
Data Provider: Coop Inst for Research Atmosphere, Colo State Delivery: DataFed Net Data Pravider: Coop Inst for Research Atmosphere, Colo State Defivery: DataF e et
i i WIEWS_OL: CHLT SHEM1 i i WIEWS_OL S04f SHEM
Combined Aerosol Trajectory Tool (CATT) R Combined Aerosol Trajectory Tool (CATT) T ap Tt
! gy Monitoring Network = S - S e ' toring Network

A W IMPROVE

30 [cHLTugm3 | “ogems 30 |soarugims
28 [ Fow 28 @10
08571420 . B.571428
26 [—o.1142057 25 [—{1.142858 . ¥ ) !
u.ﬂuzss (CHLT ugim3 5.?14286 1 \ \ . [SO4 ugim3
24 [420515 1 24 a2esT1a % 0
0.2857143 2.057123 AR« }
77 01428571 G 27 Rl1.4285T1 9 b A Os
0 0 o j 0

L " " L N - 9 L L L f L L ! ! L By LW " " L L
30 % 20 EfT5 10 108 100 % 50 £ ] K 70 30 EF3 EF) 18 10 3 3 - - 3 3 E 0
Data Provider: Coop Inst for Research Atmosphere, Calo State Delivery: DataFedNet  Data Provider: Coop Inst for Research Atmosphere, Colo State Delivery: DetaFed Met



ombined /.erosol ' rajectory ' ool

Resources/Discussion Manual -pdf , ppt
Ensemble Trajectory Browsers

Single Site , Single Day Multi-Site, Single Day All Sites, Single Day
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User-Defined Filter

e —

Gridded Transport Metrics Browsers

Inc. Prob. Poirot” Src.Contr,'Hopke' Weighed Prob."Green”




Sulfate Transport to BIBE, GRSM and LYBR

All Data 80-100 Percentile 0-20 Percentile
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Exceptional Event Rule:

Evidence Needed to Flag Data as Exceptional

The event was not reasonably controllable or preventable
Would be no exceedances or violation but for the event.
The event is in excess of historical values.

Clear casual relationship of data and the event



1. The event not reasonably controllable/ preventable

Show that the cause is in category of uncontrollable/preventable

Transport of East Asian Dust Pall Across the Pacific

rted Pollution Natural Even
Transported Pollutio atural Events Human Activities

Transported African, Asian Nat. Disasters.; High Wind
Dust; Smoke from Mexican Events; Wildland Fires; Chemical Spills; Industrial
fires & Mining dust, Ag. Stratospheric Ozone; Accidents; July 4th; Structural
Emissions Prescribed Fires Fires; Terrorist Attack


http://wiki.esipfed.org/images/7/7e/July4th_04_S.png
http://capita.wustl.edu/ASIA-FarEast/Resources/Images/AVHRRmamApr1925S.gif
http://wiki.esipfed.org/index.php/EPA_Example_EE_Categories

2. No exceedance/violation but for the event.

Show that the exceedance is explicitly caused by the exceptional event

EE ‘But For'
Standard _ 8 N\ ___
y )
Controllable

Exceptional Event

The 'exceptional’
concentration raises the

level above the standard.
A valid EE to be flagged.

Not EE - No Exceedance

Standard

Controllable Controllable

NOT Exceptional Event NOT Exceptional Event

Controllable sources are
sufficient to cause
exceedance. Not a 'but
for', not an EE.

No exceedance, hence,
there is no justification for
an EE flag.


http://wiki.esipfed.org/images/f/f1/EE_ButForSchematics.png
http://wiki.esipfed.org/images/c/c8/Image-EE_NoButFor1Schematics.png

3. The event is in excess of historical values.

Evidence from comparison of flagged data with historical values

WestValley Junel,1997-June30,2007
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Frequency Distribution Time Series Analysis

The 'exceptional' concentration is

! Event data deviate from the regular
an outlier on the frequency.

seasonal concentration pattern.


http://wiki.esipfed.org/images/5/5a/PMDistributionFunction.png

4. Clear support of event causality with data.

EE causality may come from multiple lines of observational evidence
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Chemical Signature

The EE sample shows
the fingerprints of
‘exceptional’ source.

Source & Transport

Clear evidence of
transport from known
source region.

Spatial Pattern

Unusual spatial pattern
as evidence of
Exceptional source.

Temporal Pattern

Unusual concentration
spike as indication of
an Exceptional Event.



http://webapps.datafed.net/dvoy_services/datafed.aspx?page=TN_GA_SC/020707Seaw_SurfWind_TOMS_ATAD&datetime=2002-03-06

Near-Real-Time Data for May 11, 07 GA Smoke
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http://capita.wustl.edu/Capita/CapitaReports/070422Georgia_Fire/Smoke_Console/070507_GASmoke_Console.png

May 2007 Georgia Fires

The fires in S. Georgia emitted intense smoke throughout May 07.
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Google Earth Video (small 50MB, large 170mb)



http://capita.wustl.edu/Capita/CapitaReports/070422Georgia_Fire/Video/GeorgiaSmoke.avi
http://capita.wustl.edu/Capita/CapitaReports/070422Georgia_Fire/Video/GeorgiaSmoke_800x600.avi
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http://wiki.esipfed.org/index.php/Image:Image-EE_NoButFor1Schematics.png
http://wiki.esipfed.org/index.php/Image:EE_ButForSchematics.png

May 07 Georgia Fires:

User-Supplied Qualitative Observations

Searching and pruning user-contributed Internet content yielded rich, but
gualitative description of the May 07 Georgia Smoke Event.

Pasts by day about "Florida and Smoke" in the last 90 days Y u Tllhe Mo, s
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Google and Technorati blog seaches Videos of smoke were found Smoke images, were also found
yielded entries on GA Smoke. on YouTube searching Flickr and Google

Visually pruned blogs, videos and images were bookmarked and tagged fore later analysis


http://flickr.com/search/show/?q=Florida+smoke&d=taken-20070507-20070512
http://en.wikipedia.org/wiki/Flickr
http://youtube.com/results?search_type=search_videos&search_query=Florida%20Smoke&search_sort=relevance&search_category=0&search=Search&v=&uploaded=&view_type=G
http://del.icio.us/tag/070508+smoke+Florida+video
http://flickr.com/search/show/?q=Florida+smoke&d=taken-20070507-20070512
http://del.icio.us/tag/070508+smoke+Florida

Screencast Links

DataFed Background

Canada Smoke
Georgia/Florida June 2007 Smoke Exceptional Event

CATT All stations one day

AQS PM2.5 http://webapps.datafed.net/datafed.aspx?dataset_abbr=AQS D

VIEWS AerChem http://webapps.datafed.net/datafed.aspx?dataset abbr=VIEWS

AirNOW http://webapps.datafed.net/datafed.aspx?dataset abbr=Airnow



http://webapps.datafed.net/datafed.aspx?page=CATT/CATT_RS
http://webapps.datafed.net/datafed.aspx?dataset_abbr=AQS_D
http://webapps.datafed.net/datafed.aspx?dataset_abbr=VIEWS
http://webapps.datafed.net/datafed.aspx?dataset_abbr=Airnow

Summary

Major advances in fire detection (fire pixels, burn scars)
Satellite and surface smoke detection is also advanced
Still smoke guantification is elusive

Integrative Analysis ‘revolution’ (2007? ++)

Need to integrate most of the sensory-model info

Propose an InfoTech — enabled collaborative approach



Summary: http://datafed.net

DataFed: Agile, Federated Data System
Mediator for Accessing 100+ AQ Datasets
Incorporates Tools for AQ Data Analysis
Applied to Research, EE Analysis
Users Welcome
but

Needs to be more User Friendly



FASTNET Report: 0409FebMystHaze

Mystery Winter Haze:

Natural? Nitrate/Sulfate? Stagnation?

Contributed by the FASNET Community, Sep. 2004

Correspondence to R Husar , R Poirot

Coordination Support by

Inter-RPO WG Fast Aerosol Sensing Tools for Natural Event Tracking, FASTNET
NSF Collaboration Support for Aerosol Event Analysis
NASA REASON Coop
EPA -OAQPS


mailto:rhusar@me.wustl.edu

Secondary MP25 Peak in February-March

18 Seasonal AIRNOW PM25 Average, EUS

16 }

14

12

10 |

Sulfate-driven
Jul-Aug peak

PM25, ug/m3

| Feb-Mar peak,
of unknown
origin

The AIRNOW PM25 data are available real-time for 300+ stations since July 2002.

The 30-day smoothing of the average hourly data shows the Eastern US PM25 seasonality
The seasonal pattern shows the summertime sulfate peak and a second Feb/Mar peak
The the existence, characteristics and origin of this regional peak is not known

The objective of effort is to characterize this ‘mysterious’ phenomenon over the EUS

The approach is to seek out the community as a resource for collaborative analysis



Regional Average PM25 Concentration

From Rudy Husar

Pattern
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 Time pattern of the 0502 Event
— The overall event lasted about 10 days, Jan 28-February 7
— The Upper Midwest peaked first (Jan 31-Feb 2); Industrial MW later (Feb 3 — 6)
— The Industrial MW region show more diurnal variation (lowest in the mid-afternoon)
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FRM PM25 Monthly Concentration

*  Monthly average FRM PM25 are shown as circle and contour (Blue: 0; Red: 25 ug/ms3)
* The Feb/Mar peak is clearly evident in the Midwest region; also in January
* Hence, there is some deviation in peak location and time among the networks
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