
Welcome to todayõs webinar: 

WESTAR-WRAP Air Quality Data and Decision Support 

Systems at Colorado State University / Cooperative 

Institute for Research in the Atmosphere

ÅThe presentations are available in the Handouts pane of your control 

panel.

ÅAttendees may submit written questions through the Questions pane 

or Chat box on the control panel. You may also Raise your hand

using the hand icon on the grab tab to be unmuted to ask your 

question.

ÅIf you do not have a microphone for your computer and would like to 

ask your question, you may select òPhone Calló in your audio pane for a 

call-in number, access code, and audio pin #. Once the organizer 

unmutes your line, you will have the ability to mute/unmute yourself 

using the microphone button on the grab tab.

WRAP Contact: Tom Moore,  tmoore@westar.org

ITEP Contact: Mehrdad Khatibi,  Mehrdad.Khatibi@nau.edu

*This webinar is being recorded.*

Attendee Control Panel

G
ra

b
 T

a
b

Select Phone Call to 
see the call-in 

number, Access 
Code, and PIN



Emma Ruppell, Air Quality & Meteorology Specialist, 

Bishop Paiute Tribe and WRAP Tribal Data Work Group 

Co-chair

u Emma has served since 2015 as staff of BPTõs Air Program, which operates 2 

continuous FEM particulate monitors, a continuous calibrated ozone 

monitor, and a meteorological station, outputs real-time data to the public, 

provides backyard burn permits, and works with other Tribal programs, 

departments, and neighboring Tribes and local/state/federal partners on 

projects to protect and improve air quality.  She has background in earth 

and geospatial sciences, environmental monitoring and data collection, 

pollution controls, and regulatory topics.

u Email: emma.ruppell@bishoppaiute.org

mailto:emma.ruppell@bishoppaiute.org


Webinar Overview

u Demonstration of WRAP Tribal 
Data map elements: Emma Ruppell, 10 
mins https://www.wrapair2.org/

u Intro to the CIRA Air Data 
Management System: Shawn McClure, 
45 mins

https://www.wrapair2.org/


Shawn McClure, Software Engineer and P.I. Intermountain 

West Data Warehouse, CIRA, Colorado State University

u Shawn is a software engineer for the Cooperative Institute for Research 

in the Atmosphere at Colorado State University and the P.I. of the 

Intermountain West Data Warehouse and the WRAP Technical Support 

System, which provide online access to monitored air quality data, 

gridded modeling products, and emissions data to help assess air quality 

in the Intermountain West. Shawn has been with CIRA/CSU for 17 years 

and has developed an extensive system of database, software, and 

website components to help researchers and planners explore and 

analyze a wide variety of air quality data via an integrated suite of tools.

u Email: Shawn.McClure@colostate.edu

mailto:Shawn.McClure@colostate.edu


Air Quality Data and Decision Support Systems
At

CSU/CIRA

ITEP Webinar
December 4th, 2019  10:30 a.m. (PDT)

Shawn McClure, CSU-CIRA
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ÅOverview of the CIRA Air Data Management System  (~10 minutes)

Å Database framework

Å Web framework

Å Software framework

Å Hardware framework

Å Architectural Details

Å Web ecosystem (websites that leverage the CIRA ADMS)

ÅTour of selected web tools  (~25 minutes)

Å Federal Land Manager Environmental Database (FED)

Å WRAP Technical Support System (TSS)

Å Intermountain West Data Warehouse (IWDW)

ÅSummary  (~10 minutes)

Å Short term roadmap

Å Registered users

Å Website traffic

Å Links and contacts

Å Questions
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Presentation Outline



Database Web 

SoftwareHardware

CIRA Air Data Management System   
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Overview of the CIRA Air Data Management System



Database Web

SoftwareHardware

CIRA Air Data Management System   

Database

ÅImport/Update

ÅManagement

ÅAdministration

ÅDissemination
Data Warehouse:

Å250+ TB of online files

Å120+ TB of offline files

Å400+ TB downloaded/transferred

Å500 TB current storage capacity

Å12 modeling platforms/scenarios

Relational Database:

ÅOver 1 billion records

Å62 air quality monitoring networks

Å5 dozen water quality projects

Å24 modeling and satellite datasets

Å15 emissions inventories

Monitoring Datasets:

Å IMPROVE (and special studies)

Å IMPROVE RHR and Impairment

ÅAQS (Most of the available datasets)

ÅCASTNET (Dry deposition, O3)

ÅNADP (NTN, AIRMoN, MDN, Derived)

ÅUSFS Water Quality

Åmoreé
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Database Web

SoftwareHardware

Websites:

Å IWDW

ÅWRAP TSS

ÅFED

Å IMPROVE

ÅSEMAP

ÅNASA ROSES

ÅVIEWS

CIRA Air Data Management System   

Service Consumers:

ÅFETS

ÅDataFed

ÅUNC

ÅRamboll

ÅESIP

ÅNPS

Web

ÅVisualization tools

ÅAnalysis tools

ÅMapping tools

ÅQuery & retrieval tools

ÅWeb services
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Database Web

SoftwareHardware

Specialized Tools:

ÅESRI ArcGIS

Å Interactive Data Language (IDL)

ÅStatistical Analysis System (SAS)

ÅMATLAB

ÅMathematica

ÅENVI

CIRA Air Data Management System   

Code base:

ÅMicrosoft .NET Framework

ÅCustom query management framework

ÅCustom data visualization framework

ÅCustom air quality analysis libraries

ÅOptimized graphics generation library

ÅParameterized chart customization API Software

ÅData access libraries

ÅData transformation tools

ÅWeb delivery framework 

ÅData analysis tools
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Database Web

SoftwareHardware

CIRA Air Data Management System   

Hardware

ÅServer configuration

ÅServer maintenance

ÅNetworking

ÅTroubleshooting & repair

Physical Infrastructure:

ÅFifteen Windows servers

ÅThree 8U Linux file servers

ÅOnsite sys-admin and service

Å99.9% Internet up-time

ÅUniversity-sized fiber optic Internet ñpipeò

Å Internal data throughput of +1000 GB/s
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General direction of data flowEverything in this box is generally invisible to most end users

CIRA Air Data Management System Details
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Everything in this layer is visible to end users
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Filters and site-specific UI choices



NASA NAAPS
Partners: NASA / NPS

NASA ROSES
Partners: NASA / NPS

VIEWS
Partners: EPA / States

OGEC Repository
Partners: EPA, States

WRAP Technical Support System
(TSS)

Partners: NPS, USFS

Intermountain West Data 

Warehouse
(IWDW)

Partners: NPS, BLM, USFS, EPA, States

FLM Environmental

Database
(FED)

Partners: NPS, USFS

Southeastern 

Modeling, Analysis, and Planning 
(SEMAP)

Partners: EPA, Southeastern States

Databases Websites

SoftwareHardware

CIRA Air Data Management System   

CIRA Air Data Management System Ecosystem
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Currently funded Currently funded

Currently funded



Monitored Modeled Emissions
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ADMS Tool and Product Categories



17

Summary of Data, Tools, and Other Resources
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Provides:

ÅAll raw air quality monitoring datasets

ÅAll IMPROVE special studies

ÅDerived IMPROVE datasets (RHR, Imp.)

ÅNPS-specific ozone metrics

ÅAll USFS water quality data

ÅUnrestricted geographical area

ÅLow-level analysis tools

Federal Land Manager Environmental Database (FED)

Collaborators:

ÅNational Park Service (NPS)

ÅU.S. Forest Service (FED)


