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VIEWS’ Vision

National air quality data integration, analysis and
delivery system supporting the better understanding and
analysis of haze and the implementation of the Regional
Haze Regulation

= Promote the use of quality-controlled, well-
documented, high quality data and data products.

= Enhance the technical knowledge, skills and resources
of data users.

= Reduce costs, increase efficiency and minimize
conflicting data analysis results that would be
assoclated with multiple separately developed systems.



Views Objectives

Develop a database/web infrastructure

Integrate, homogenize and describe data (raw and derived)
from multiple sources

Develop data query and analysis tools
Develop annual summary products

VIEWS began about 3 years ago and its development has
been governed by the VIEWS steering committee

All objectives of Phase | of this project have been met
— Fine tuning of tools until the end of December

January and onward move into maintenance and support

— Bug fixes and minor enhancements but no new tool
developments




VIEWS International User Community

o Over 700 registered users
o About 2000 unigue visitors a month

o Visitors from over 100 different countries
Including from Mauritius, Iran and Vietnam
(no one from Iraq or Afghanistan yet)

o Over a 1000 gueries to the database each
month



Last 20 Visitors

08 Jun, Wed, 20:10:58

188santiagord14.codetel.net.do

Windows 2000

08 Jun, Wed, 20:32:34

63.77.8.2

Windows XP

08 Jun, Wed, 20:33:02

cpe-24 242127 97 sport.res.rr.com

Windows XP

08 Jun, Wed, 22:54:50

phobos.dri.edu

Windows XP

09 Jun, Thu, 05:09:44

phobos.dri.edu

Windows XP

09 Jun, Thu, 08:25:33

61.145.137.236

Windows XP

09 Jun, Thu, 09:08:24

rogue.cira.colostate.edu

Windows XP

09 Jun, Thu, 09:18:25

129.82.108.94

Windows XP

09 Jun, Thu, 09:28:51

hos10115.aep.com

Windows XP

09 Jun, Thu, 09:38:12

wcgwcc.ocio.usda.gov

Windows XP

09 Jun, Thu, 10:06:50

exeuntcha.tva.qov

Windows 2000

09 Jun, Thu, 10:17:14

CA3949.camp.clarkson.edu

Windows XP

09 Jun, Thu, 10:17:40

exeuntnas.tva.gov

Windows XP

09 Jun, Thu, 10:24:43

nat-f.cat.com

Windows XP

09 Jun, Thu, 10:28:24

JONGHOON.camp.clarkson.edu

Windows 2000

09 Jun, Thu, 10:46:45

129.82.108.9

Windows XP

09 Jun, Thu, 11:17:22

cpe-bb-24 86-23.stny.res.rr.com

Windows 2000

09 Jun, Thu, 11:38:46

sephiroth.rtp.epa.gov

Windows XP

09 Jun, Thu, 11:51:33

guido.ensr.com

Windows XP




Isibility Information xchange_ _eb ystem
VIEWS / e e, T

Wisibility Information Exchange Web System 0 e
Home | What's New | Tour | siteMap | ContactUs |Your Account |

Data & Metadata Dedicated to reducing Regional Haze in Class 1 Areas through the
« Al Data =5 5o exchange of Data, Tools, and Ideas

= Metadata

The Wisibility Information Exchange Web Svystem is an online CEMRAP 7
exchange of wisibility data, research, and ideas designed to support e
the Regional Haze Rule enacted by the .S, Environmental Protection

) ] W - fgency (EPAY to reduce regional haze in national parks and INMidwest RPO
Annual Summary el g ; wilderness areas. In addition to this primary goal, VIEWS supports

Snatial Patterns g’ A global efforts to better understand the effects of air pollution on

‘:'f'a L a_ IS - Mo wisibility and to improve air quality in general. VISTA‘S

= - Regional Hazre

weeh S

Data & Metadata Annual Summary Resource Catalogs Imagery S e
" Query Wizard = Zpatial Patterns = Air Quality = Yisibility Photos ,Pc.,rg:;-[:::,::;i.“:”-' Ny

= Metadata = Compaosition = Metearological = Class I Wwebcams

Resources = Zite Browser " Trends " Emissions " Forest Serwvice m
= Air Quality Catalog
Visibility
Yisitor's Guide ;

About Air Pollution
Regional Haze Rule
. . . . . Clazz I Areas
= Use the top navigation bar for general information about the website,
= Use the left navigation area to browse and search for data.
Imagery = Click on the photographs at the wery top to find out more about selected Class 1 Areas,

e ather Catalog
~E ons Cata
®* EHR Flanning
"CAFITAT

IMPROWE Program
RPO Information
i ility F = Learn aboout the Regional Planning ©rganizations by following the "Partners™ links.
= Click on the VIEWS logo to download the logo in various formats and sizes,

Software Toaols
Our Staft
Fire Presentations
Bulletins and News
Signup for the YIEW =
newsl_etter to receive
Regional Haze Rule ¥Yisibility Metrics t"-'”_Et“f's and update-:s
o Annual statistics for best and worst 20%: wisibility days calculated from IMPROME aerosal data through periodically by ermail:
® Data Browser Z003. ASCII files with annual statistics and daily values, Updated 02/10/2005, b Sign Up
® Links to all graphical products in the Annual Summary .

WV Vv VvV VvVyFVvywVvvYyYwY

Development

* Trends - * Alwavws check the Current Dataset Inventory table (below) for any recent data updatesz, #*

F Fermove Me
Improved Tools

Guest List ® Database Query Wizard II: Use the improved guery tool to retrieve aerosol data from our integrated
dAatabaczg




VIEWS Dataset Inventory - June 10, 2005

 Aerosol, optical and wet deposition datasets
o 23 different data sets with data from 1979 - 2005

Program

A0S Fine Mass (PM2.5) FRM - Daily

A0S Fine Mass (PM2.5)1 FRM - Hourly
A0S Fine Speciation (PM2.5% - Daily
B0S PMI0 - Daily

G805 PM10 - Hourly

CASTMet Dy Chernistry

CASTMet Misibility Chernistry

isuelph Aerosal and Yisibility Monitoring Program (GaVIM)

IMPROVE Metwork Aerosol

IMPROYE Regional Haze Rule Adjusted Aerosal

IMPROVE Metwork Nephelormeter

MOHAVE - Measurement of Haze and Visual Effects

MADP Atrmospheric Integrated Research Monitoring Metworl: (ATRMORN)
MADP Mercury Deposition Netwaorl (MO

MADP Mational Trends Metwork (NTH)

NGS5 - Mavaho Generating Station

SFU - MPS Stacked Filter Unit Metwaork

PREVENT - Pacific MW Regional Visibility Experirment Using Matural Tracers
REWEAL - Reqgional Wisibility Experimental Assessment in the Lower Fraser Yalley

SEARCH All Yariables

SEARCH Best Estimate

=EARCH FEM

SEAVE - Southeastern Aerosol and Visibility Study

Freq
Caily
Howrly
Caily
Caily
Houwrly
i e ey
Caily
Caily
Caily
Caily
Hourly
Caily
Caily
Wty
Wity
Caily
Caily
Caily
Caily
Caily
Daily
Caily
Daily

Start
01/01/1999
01/01/1999
0z/09/2000
01/01/1994
01/01/1994
01/06/1987
10/25/1993

10/25/1993

03/02/1988
03/02/1988
01/01/1993
01/10/1992
09/23/1992
11/22/1995
07/05/1978
03/04/1992
07/27/1979
06/21/1990
047201994
05/01/1998
05/01/1998
05/01/1998
07/15/1995

End
12/31/2004
12/31/2004
12/31/2004
12/31/2004
12/31/2004
12/28/2004
12/27/2001

12/27/2001

05/31/2004
1z2/29/2003
06,/30/2004
09/02/1992
0z/15/2004
09/28/2004
0z/03/2004
05/30/1992
11/13/1993
09/03/1990
06/17/1995
1273172003
12/31/2003
1273172002
058/25/1995

Records
798317
0280235
2838345
1121497
10090663
BS3952
166950

166950

g330027
6132946
g77a492
106454
281505
109520
4524603
701
ga0lza
ad547
9615
285425
103792
100872
3564



Database Query Wizard — Query Construction Interface

® SELECT MONITORING LOCATIONS

Select Metworks:  Select Sites:
&l ] fclear | &l | f clear |  site information |
ARS IMP & enali Mational Park
CASTMet IMPROVE Ak Simeonof
EP&FRM IMPROVE AK: Trapper Creek
EPASPEC IMPROVE AK: Tuxedni
IMPROVE AL: Sipsy Wilderness
MOHAVE IMPROVE AR: Caney Creek
NESCALM IMPROVE AR: Upper Buffalo Wilderness
PREVENT IMPROVE AZ: Chiricahua National Monument
REVEAL IMPROVE AZ: Hance Camp at Grand Canyon NP
SEAVE IMPROVE AZ: Hillside
SFU IMPROVE AZ: Hopi Point #1
IMPROVE AZ: Hopi Point #2 (High Sensitivity)
IMPROVE AZ: Ike's Backbaone
IMPROVE AZ: Indian Gardens
IMPROVE AZ: Indian Gardens 2 (High Sensitivity) j

® SELECT DATES FOR WHICH TO RETRIEVE DATA

By Years and Manths;

€ al ] §clear | § al | @ clear |
m January
19597 | February
1990 March
1991 April

199z May

1993 June

1994 July

1995 fugust
1996 | September
1997 October
1993 Novernber
1999 ¥ Decemnber

" SPECIFY THE PARAMETERS YOU WISH TO VIEW

® SELECT ANY ADDITIONAL OUTPUT FIELDS

Bazic Fields: Dzt Flags: Location Fields: Parameter Fields:

¥ Hetwark Code I™ observation Uncertainty [(UNC) I™ site Hame [ parameter Code
Select by RPO:
[Marap ¥ site Code [™ Minimurm Detection Limit (MDL) [” Elevation [ Parameter Description
[cenmar ¥ ohsarustion Date/Time [™ statue Flag (Flag) [™ Latitude

¥ observation Value O Quality Contral (QC) Level O Longitude
I MidwestRPO
I manewu

= SPECIFY DESIRED OUTPUT OPTIONS

[ wisTas

Report Format:
Ruowr Format:
Colurnn Format:
Date Farmat:
Additional Data:

By Date Ranges:

Start Date:

IJanuar\,r j |1988j

End Date:

IJanuar\,r d |1988d
AddThiz Range |

< Mone Selected =

Substitutions:

& Smart Grid © HTML Text € Text File
®ide © Skinny
@ Fixed Width © Delimited [,

[¥ Show Metadata ™ Show Headers

Missing Yalues: |-999 Inapplicable Yalues: |-999

Text File Name: |

= VERIFY YOUR SELECTIONS

€ &l | @ major | f derved | i clear | i parameterinformation |

30l extinction ulated)
Lir Temwperature (Meteorological)
Aluminum: Fine [Particle)
Mmoniuw ion: Fine [Particle)
Mmmoniut nitrate extinction: Fine (Calculated)
Arrponium Nitrate: Fine [Caloculated)
Arponium sulfate extinction: Fine (Calculated)
Mroniuw sulfate: Fine [Calculated)
Arsenic: Fine [Particle)
Bromine: Fine [Particle) j

Network: INPROVE 55

Site: INPROVE AK: Denali National Park

Parameter: Lerosol extinction [Caleulated)

Date Range: January 1, 1988 - Decewber 31, 1988

Output Field: Network Code

Cutput Field: 3Site Code

Output Field: Observation Date/Time

Cutput Field: Chservation Value

(utput Option: Table Format = 3Smart Grid

Cutput Option: Fow Format = Wide

Cutput Option: Column Format = Fixed Width

Cutput Option: Delimiter = , —

Cutput Option: Display Metadata = true

output Option: Coluwn Headers = true

Output Option: Missing Walues = -993 j
G0



Query Wizard 111 — Coming Soon

VIEWS
=993 _ 2;" )
ity Information Exchange Web System e ’ :
Home m“ Site Map Contact Us | Your Account

AR LLLLLVE  VIEWS Database Query Tool

N

Lery: |Untitledl Bl = ! Submit Query...
Y

Programs: IMA
Sites: = Mone selected =
Parameters: = Mone selected =
Dates: = Mone selected =
Flags: Default: all Flags
fggregations: Mon-Aggregated
Cutput Fields:  Default: Basic Fields

Annual Summary

L A

vatial Patterns

Select 1 || Select 2 || Select 3 || Select 4 || Select 5 || Select 6 || Select T || Format
Programs Sites Parameters [ates |Flags Aggreqgations || Fields Oukput

Select Programs + Show Help Select Sites EI

1. Select Manitoring Programs and Metworks 21 itemns i =
Name Code Params Eecords
IMPROVE Aera 7 3 & &7 g
IMPEOVE EHE Aerosol IFHE Daily alazada
MOHAWE (IMPROWE Special Study) MOH 171932 2/199E Daily loe4a84
DREVENT (IMPROVE Special Study) IRE &/1950 2513390 Daily L2547

DEWVELL (IMPROVE Zpecial Study) REV 415994 BS1395 Daily els

SEAVS (IMPROVE Special Study) SER 71935 GS13395 Daily 3564

IMPEOVE Hephelometer INN 151993 FFEOOZ Hourly 2121868

NPE SFU Aeroszol EFU 71979 1171992 Daily 2z 2E0LZg
CLETNet Dry Chemistry CDC 1515387 1E/E00E Daily 1le &0ZE00
CAETHNet VWisibility Chemistry [yt 1041993 1272001 Daily 12 186250 LI

"
m Interagency Monitoring of Protected Visual Environments: -
IMPROVE Aerosol Network
Focus: Visibility in protected visual environments (National Parks, National Monuments, Wilderness Areas, etz
Website: http:/fvista.cira.colostate. edufimprove
Data: Entire Dataset The entire IMPROVE Aerosal datasetin a .zip file, (Size: 100MB)
Site Datasets The ASCII data for each individual IMPROWE site in separate files.

The Interagency Monitoring of Protected ¥isual Environments {(IMPROYE) program is a cooperative
measurement effort governed by a steering committee of representatives from Federal, state, and regional
organizations. The IMPROWE monitoring program was established in 1985 to facilitate the creation of Federal and State
implermnentation plans far the protection of visibility in Class I areas {156 national parks and wilderness areas) as
stipulated by the 1977 amendments to the Clean Air Act.

The objectives of IMPROVE are:

For best results ® to establish current visibility and aerosol conditions in rmandatory class I areas;
lease use: 0 ® to identify chemical species and emission sources responsible for existing man-made visibility impairment;
p . ® to docurnent long-term trends for assessing progress towards the national visibility goal;
Internet Ex lorer 5 ® and with the enactrment of the Regional Haze Rule, to provided regional haze monitoring representing all
{or higher) visibility-protected federal class I areas where practical,

Metscape & IMPROWE has also been a key participant in visibility-related research, including the advancerment of monitaring
{or higher) instrurnentation, analysis techniques, visibility modeling, policy formulation and source attribution field studies.
more info...




| VIEWS Annual Data Summary

o An on-line report containing routine data
analyses of IMPROVE aerosol data to aid the
Implementation of the Regional Haze Rule

o Original concept: archive of derived images
for the best and worst 20% and average
visibility days from 2000 - Present

— Spatial patterns, Bext and aerosol budgets,
daily composition and Trends and back
trajectories




Data & Metadata

" All Data

[rata Files
® Data Repositony
Annual Summary

" Spatial Patterns

Resources

" ajr Quality Catalog

For best
results,
please use:

(or higher)

VIEWS Annual Summary

The Annual Summary section of the VIEWS web site provides access to data products described in the
. It also provides browsing capabilities of the IMPROVE aeroscl| database using graphical interfaces.

On 2/10/2005 the Annual Summary was updated with annual statistics through 2003, These annual data
aggregations for the 20% best and 20% worst visibility days represent the finalized calculaticon

procedures as specified in Guidance documents for the Regional Haze Rule. Daily IMPROVE data through December
2003 are also available in this new posting of the Annual Summary.

Spatial and Seasonal Patterns

vap displays contours of selected parameter values. Choose annual time period to display seasonal
or averages or group averages (group averages for annual data only). Groups are sorted by aerosal
extinction. Select map icon to display data and statistics for a given monitoring location.

Composition

Click on a map icon to view data for a respective site. Data can be selected for the worst 20% days
or best 20% days in a calendar year based on the selected sort variable. The timeline below shows
the date and magnitude of the sort parameter for each day, with either best or worst 20% days
highlighted in red. The pie chart shows the average composition for the selected days. If an
individual day is selected by clicking on the daily bar, that day will be highlighted in blue and the
pie chart will show the composition for that day.

Trends

Click on a map icon to view trend data for a selected parameter at that site. Annual data
aggregations can be selected by calculated aerosol extinction percentile group and averaging period
(either Annual averages or 5-year rolling averages). The Timeline plot has two modes, 'Single' and
'"Multi'. In Single mode the timeline will display your most recent selection. In Multi mode

each additional selection adds another timeline to the display. Up to 4 timelines can

be superimposed in '"Multi' mode. To remove multiple plots from the view, select Single mode and
vour most recent selection is displayed.

Back Trajectories

Back trajectories from ATAD. Click on a icon to show trajectories ending at a selected site. Timeline
shows best and worst 20% sampling days by aerosol extinction, reconstructed fine mass or
reconstructed total mass. Click on a day from the timeline to select trajectory arrival day.

Visibility Grid
Color coded tabular display of the best and worst 20% sampling days by deciview.




Annual Summary - Spatial and Seasonal Patterns

Map View

Al DENAT «
SIME1 »
TRCR1 »

Vi VIIST e
HI: HALET »

Timeline View

Selected Site: Acadia NP, ME (AC\.&EH Year

2001 hd
Parameter
| aerosol_bext j

Data Aggregation
&

20G1 RBEYT ANN_AVE
91 Conrdoured SHes

r

® Annual

" 1st Quarter
" 2nd Quarter
" 3rd Quarter
" dth Quarter

Sort Parameter
e

&

ACAD1 2001 aerosol bext

3N 41

Annual

Tabular Data Summary

Site Code  Year Parameter
ACAD 2001 Aerosol extinction

+ Aggregate Statistics " Method Information

Aggregation

Annual

Average Value  Units N Samples N Subshitutions
402 Mm-1 122 1




VIEWS Annual Data Summary

o Current concept: dynamic tools with
on-the-fly aggregation and visualization

— Customize graphics
— Immediately answer new gquestions

o Track progress towards the regional haze goal

o Explore the IMPROVE RHR data

— best and worst 20% visibility days from 1988 —
present

o Easily access routine data analysis products



Tracking Progress

Tracking Progress Towards Regional Haze Goal
— Baseline and current conditions
— Natural conditions

— Glide slope

Ideally want to be able to track changes in emissions

(controls) to chan

Problem: Region
worst 20% haze ¢

ges In haze

al Haze Rule Is based on best and
ays and these days will change as

atmospheric composition changes

Beneficial to trac

K trends In deciview and

extinction/aerosol components (sulfate, organics, etc)
— Best and worst 20% haze days

— Annual, seasonal

, 20% highest concentrations, etc.



e Show new tools



Other potential Uses of the New Annual
Summary Tools

o Site specific and regional analyses

o Aerosol component contribution to haze
e Source apportionment

o Episode analysis

o EXxploration of natural conditions

o Aerosol data quality control

o Model evaluation

e and more



Developments: June- December 2005

o Data access, visualization and analysis tools
will be refined and finalized

— Please let us know of any favorite data analysis
products that are currently missing

o Contour plots will be added
o Simple back trajectory visualization

o Update current database inventory
— Maybe add the Canadian aerosol data



Potential Future Applications

e VIEWS is built on a mature database architecture and
website infrastructure which is applicable to non-air
quality data

— Model base case and source attribution results

— Summary emission data

— GIS databases

— Alternative RHR metrics and natural background estimates and
resulting glide slopes

o Application of annual summary tools to other datasets,
e.g. Speciated Trend Network

o What if scenarios — change the concentrations of a
component to see how it changes the current conditions
and days included in the haze metric
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