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1 I ntroducti on

1.1 Background

This manual describes how to uke Visualization Environment for Ridbata Interpretation
(VERDI). VERDI is a flexibleandmodularJavabasedvisualization softwaréool that allows
users to visualize multivariate gridded environmedéasetereated by environmental
modeling systems such as the Community Multiscale Amlify (CMAQ) modeling system and
the Weather Research and Forecasting (WRF) modeling systese systemgroduce files of
gridded concentration and deposition fieldattusers need tosualize and compare with
observational dathoth spatially and teporally. VERDI can facilitate these types of analyses

Initial development of VERDI was done by the Argonne National Laboratory for the U.S.
Environmental Protection Agency (EPA) and its user community. Argonne National
Laboratory's work was supported thye EPA tlmough U.S. Department of Energy contract-DE
AC02-06CH11357.Further development has been performed by the University of North
Carolina Institute for the Environment under U.S. EPA Contract NeMVEFS-045 and EPNV-
09-023, by Lockheed Corporatiamder U.S. EPA contract No. 48-04-005, and Argonne
National Laboratory.VERDI is licensed under theN8J GeneraPublic License (GPL) version
3, and the source code is available through verdi.sourceforgéns@tictions for developers
within the comnainity are included in th ERDI Developer Instructionisee Sectiod.3).
VERDI is supported by the Community Modeling and Analysis System (CMAS) Center under
U.S.EPA Contract No. ERV-09-023.The batch script and VERDI Script Editor were
developed and documented under U.S. EPA Contract N@-BP102, through an Office of Air
Quiality Planning and Standards project managed by Kirk BékerCMAS Center is located
within the Institute for the Environment at the University of North Carolina at Chapel Hill.

This guide describes VERDI versidrb releasedn October2014.

The following are useful web links for obtaining VERDI downloads and support:
1. VERDI Visualization Tool web site:

http:/Mvww.cmascenter.org/verdi

CMAS download page for users of VERPéquires a CMAS account)
http://www.cmascenter.org/download/forms/step 1.cfm

2. CMAS SourceForge.n&tebsite for developers of VERDI:

http://sourceforge.net/projects/verdi/

3. VERDI Frequently Asked Questioi(BAQS):

https://www.cmascenter.org/help/fag.cfm
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Use pulldown menu to select VERDI product to vies\FAQS.

4. To query M3USER listserv for VERDI related technical support questions and answers:
http://lists.uncedu/read/?forum=m3user

5. Toquery bugs andubmit bug reports, questions, and/or requests:
http://bugz.unc.edu/enter_bug.cgi?product=VERDI
(If you do not already have a login and passwordkclict he fAHomeod | i nk
how to obtain them.)

1.2 Where to Obtain VERDI

You can download the latest version of VERDI frottps://www.cmascenter.org/verdgee
Figurel-1). When you click ooOWNLOAD to download VERDI, you will be sent to the
CMAS Model Download Center. To download and install VERDI, follow the instructions
below,beginning at step.4Alternatively, you may also begin at the CMAS web site
http://www.cmascenter.orgnd follow the instructions below:

1. Log in using an existing CMAS account, or create a new CMAS account

2. Hover the cursor over ¢hDownload Center link on the ldfand side of the web site and
chooseSOFTWAREfrom the menu that appears.

3. Select a model family to download, as showfigurel-2. Use the puldown list to select
VERDI, and then click Submit.

4. Select the product you wish to download, as showsigarel-3. Also specify the type of
computer ya are planning to run VERDI on (such as Linux PC, Windows, or Other) from
the items in thecroll list. Note that the compilers question is not relevant for VERDI so it
can be skipped. Finally, click Submit.

5. As shown inFigure1-4 follow the links to theappropriate version of tHanux, Mac,or
Windows installatiorfiles. Links are also available for the current version of the
documentation and the shape2bin utility.

UNCi Chapel Hill 2 Institute for the Environment
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Welcome Elizabeth Adams!
October 16, 2014

Navigation.

[MELPDESK |

[BENMAP |

[cma@ ]

[FEste 000 |
R-LINE

SPATI ALLOCATOR

User Details

You are logged in as
lizadams@email.unc.edu

[Edit Contact Info]

Recent Downloads:

Training Registration:
Not registared for any upcoming classes -
Register Nowl

(Conference Registration:

13th Annual CMAS Conference (Oct
27-Oct 29, 2014) [Your registration is
free]

[Log Out]
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Figure 1-1. Top of VERDI Page

COMMUNITY

MODELING

& ANALYSIS
SYSTEM

CMAS

Em
HOME | ABOUT | CMAS NEWSLETTER | CONTACT | SITEMAP |

HOME

VERDI

Visualize gridded netCDF data with this easy-to-use Java

for

VERDI 1.5

program. PAVE or VERDI?
VERDI is a Java program for visualizing meteorology, emissions,
and air quality modeling data. With options for overlaying GIS
Shapefiles and observational data onto model output, VERDI offers
a range of options for viewing atmospheric modeling data. VERDI
scripting provides a powerful interface for automating the production
of graphics for analyzing your data.

How do you know if you should use PAVE or VERDI?

VERDI was developed as a replacement for the PAVE
program. Because PAVE is no longer in active
development and support is limited, VERDI offers the best
option as a state-of-the-art visualization program.

Latest Version: VERDI version 1.5
DOWNLOAD | DOCUMENTATION

Features:

Java

VERDI has been updated to use Java 7.0. |t is easy to install and portable acress different operating systems.

Gul

The VERDI user environment is an intuitive GUI that makes importing datasets, creating formulas, and generating plots easy.
Supported Plot Types

VERDI currently can be used to create 2-d tile plots, vertical ¢ross sections, scatter plots, line and bar timeseries, contour plots,
vector plots, and vector-ile plots

Scriptable
VERDI can be driven with a scripting language to allow balch-generation of images.
Updates:

« This is a maintenance upgrade to use Java 7 and the latest underlying libraries such as thredds/netcdf-java.

VERDI Training

Support
+ CMAS Help Desk
» M3User Listsery
Online Resources
= A New Tool for Analyzing CMAQ Modeling
Results: Visualization Environment for Rich Data

Interpretation (VERDI) - presented by Donna
Schwede at the 2007 CMAS Conference.

Previous Documentation

141

System Requirements

QIS Windaws, Linux

Memory 1024 Mb RAM

All needed VERDI components are

Software contained in the installation package.

Partners

« Institute for the Environment
= CMAS Center
« U.S. EPA ASMD

desired to keep those capabiliies, they recognize that the PAVE technology is outdated and wanted an updated, more efficient,
flexible, and modular visualization software system. Argonne National Laboratory developed VERDI to duplicate the functionality
of PAVE in a Java program.

History of VERDI EPA Environmental Modeling and Visualization
Laboratory

Driven by the air quality modeling community's need for a replacement to PAVE, the U.S. EPA the of + Argonne National Lab's Decision and Analysis

VERDI. PAVE is a Unix-based software system written in G and Motif. While the EPA is satisfied with the functionality of PAVE and Group
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Figure 1-2. Downloading VERDI from the CMAS Web Site, Step 1

COMMUNITY
MODELING R

& ANALYSIS -
SYSTEM

Weicome Elzabeth Adams!
HOME | ABOUT | CMAS NEWSLETTER | CO| ACT | SITEMAP

Navigation
HOME > DOWNLOAD > STEP 1
[nELPDESK |

DOWNLOAD CENTER Software Download, Step 1

CONFERENCES & MEETINGS
TRAINING . Please select a software family to download:
RESEARCH & DEVELOPMENT Use the select menu on the left to select a software family to download

COMMUNITY RESOURCES |_VERDI ‘]

BENMAP Periodically check the release notes for each software to find out about palches or bugs associated with each AMET
fema@a | version of the software in the Software Documentation section of the site. Join the software listserv services to BENMAP
_ stay informed about updates, releases, and news about all CMAS-supported software. CMAQ

cosT

Lol More information on the software available for download: EMF COST
|smoke | FEST-C

1/0 API
[vemor | wap
MCPL

. NETCDF

User Details BAVE

R-LINE

“You are logged in as SMOKE

liza @email.unc.edu SPATIAL ALLOCATOR

Edit Contact Info] SPECIATION TOOL

Recent Downloads:
CMAQ 5.0.2 (10/07/14)
CMAQ 5.0.2 (10/03/14)
VERDI 1.4.1 (8/18/14)

Training Registration:
Not registered for any upcoming classes -|
Register Nowl

'Gonference Registration:
13th Annual CMAS Conference (Oct
27-Oct 28, 2014) [Your registration is

free]
[Log Out]
Community Modeling and Analysis System (CMAS)
General inquiries about the CMAS Center and questions about the web site should be directed to cmas@unc.edu

For technical questions about software and data, please refer to our Help Desk
Page Last Modified: 07/07/2014 11:28:22 AM

Figure 1-3. Downloading VERDI from the CMAS Web Site, Step 2

COMMUNITY
MODELING ‘#

& ANALYSIS
SYSTEM
Woicome Ellzabeth Adams!

HOME | ABOUT | CMAS NEWSLETTER | CONTACT | SITEMAP

Navigation

HOME > DOWNLOAD > STEP 2
DOWNLOAD CENTER Software Download, Step 2
CroonE U T Please select a particular software from the list and provide information about your platform and compiler.
RESEARCH & DEVELOPMENT
COMMUNITY RESOURCES Select the product you wish to download: VERDI 1.5 ;

BENMAP _—_—
--Please Make a Selection--

On which types of computers do you run or anticipate running this product? Linux PC
EESIZG Other
R-LINE

--Please Make a Selection--
SPATIAL ALLOCATOR Which compilers do you anticipate using? GNU Compilers
IRIX Fortran 90

User Details

You are logged in as

Recent Downloads:
VERDI 1.4.1 (10/16/14)

'CMAQ 5.0.2 (10/03/14)

Training Registration:

Not registered for any upcoming classes -
Register Nowl

‘Conference Registration:

13th Annual CMAS Conference (Oct
27-Oct 28, 2014) [Your registration is

roe]
[Log Out]

Community Modeling and Analysis System (CMAS)
General inquiries about the CMAS Center and questio ut the web site should be directed to cmas@unc.edu
For technical questions about sofiware and data, please refer to our Help Desk
Page Last Modified: 06/12/2014 05:04:08 PM
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Figure 1-4. Downloading VERDI from the CMAS Web Site, Step 3

COMMUNITY
MODELING "*
& ANALYSIS i N
SYSTEM

Welcome Elzabeth Adams!
Oclober 16, 2014 HOME | ABOUT | CMAS NEWSLETTER | CONTACT | SITEMAP |
Navigation...

VERDI 1.5
DOWNLOAD CENTER

CONFERENCES & MEETINGS
TRAINING

RESEARCH & DEVELOPMENT NOTE: Save the files that you download into a common directory.
COMMUNITY RESOURCES

Installation instructions, documentation, and software for VERDI 1.5

Flle type (Right ::m:llc:I = “I:kﬂ :r::‘l" ::::.ﬂ'fs';'ﬁam Asv)|Release date

Documentation View 10/30/2014

RALINE Windows 32 bit Zip File Download 10/30/2014
SPATIAL ALLOCATOR erf\duws 64 bit Z-IJ) File i Download 10/30/2014
Gzipped tar archive for Linux 32 bit| Download 10/30/2014

Gzipped tar archive for Linux 64 bit| Download 10/30/2014

User Details Zipped archive of shape2bin Download 10/30/2014
DMG File for Mac OSX Download 10/30/2014

You are logged in as Example Data Files Example Data is provided in the release archive 10/30/2014.

lizadams@email.unc.edu

Edit Contact Info]

Recent Downloads:
VERDI 1.5 (10/16/14)
VERDI 1.4.1 (10/16/14)
'CMAQ 5.0.2 (10/07/14)

Training Registration:
Not registered for any upcoming classes -
Register Nowl

27-Oct 28, 2014) [Your registration is
free]

[Log Out]

Community Modeling and Analysis System (CMAS)
‘General inquiries about the CMAS Center and guestions about the web site should be directed to cmas@unc.edu
For technical questions about sofiware and data, please refer to our Help Desk
Page Last Modified: 10/16/2014 01:56:41 PM

1.3 Where to Obtain VERDI Documentation

Documentation is available in several locations, desdiigtow.Each location provides links to
the available documentation for VERDI, which can be viewed in your web browser or
downloaded and saved to your computer.

1 The VERDI download page on the CMAS websgegstep4 in Sectionl.2) contains links
to all of the available documentation.

1 On the lefthand side of thevww.cmascenter.orgreb site, you can hover the cursor over the

Help Desk link and choose DOCUMENTATION from the menu that appears. Select the
documentatiorior VERDI from the dropdown list fFigurel-5) and click Submit. Select the
model release from the dra@mwn list and clicksearchThe resulting documentation pane
shows that the available documentation for the choseasesiaf VERDI.

1 To go directly to the VERDI 1.5 documentation click on Documentation from the VERDI
software:http://www.cmascenter.org/verdrigure 16 shows the list of documentation that
is available for dwnload for VERDI 1.5.
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Figure 1-5. Getting Documentation on VERDI from the CMAS Web Site

COMMUNITY

MODELING

& ANALYSIS
s ™M

Woloome Elzabeth Adamal
October 16, 2014 HOME | ABOUT | CMAS NEWSLETTER | CONTACT | SITEMAP |

DOWNLOAD GENTER Model Documentation

CONFERENCES & MEETINGS

TRAINING Documentation is available for the following CMAS-Supported Products:
RESEARCH & DEVELOPMENT ' Select the Product for which you desire documentation:
'COMMUNITY RESOURGES « Atmospheric Model Evaluation Tool (AMET) R

BENMAP « Environmental Benefts Mapping and Analysis Program (BenMAP) ((amET 2

[cMAq ] « Community Multiscale Air Quality (CMAQ) AMET
[FESTC ] « Fertilizer Emission Scenario Tool for CMAQ (FEST-C) BENMAP
« InputOutput Programmers Application Interface (/O API) Mg
[swokE | « Package for Analysis and Visualization for Environmental (PAVE) data cosT

« MMS5 Meteorology Coupler (MCPL) EMF COST
[veRol | « Multimedia Integrated Modeling System (MIMS) FEST-C

« Research Line-source dispersion model for near-surface releases (R-LINE) 10API

« Sparse Matrix Operator Kemel Emissions (SMOKE) System [Mad
User Details MCPL

— MIMS
Documentation is also available for the following unsupported Products: PAVE
You are logged in as Select the unsup| ")\ ich you desire documentation:
lizadams@email.unc.edu « MM5 Modeling System L
[Edit Contact info]
SPATIAL ALLOCATOR
Rer D joads: SPECIATION TOOL
CMAQ) 5.0.2 (10/07/14)
We have also created a Porting Guide for building different CMAS software on
Tralning Reglstration: Due to the nature of model the model ion may not always be up-to-date with the code. We will make every effort to provide current documentation or

Not registered for any upcoming classes -

Register Now! notices when the documentation differs from the avallable models.

If you wish to download any of the CMAS-supported models, please visit the Software Download page.

Conferance Registration:
13th Annual CMAS Conference (Oct
27-Oct 28, 2014) [Your registration Is
free]

[Log Out]

Community Modeling and Analysis System (CMAS)
General inquiries about the CMAS Center and questions about the web site should b directed to cmas@unc.edu
For technical questions about software and data, please refer to our Help Desk
Page Last Modified: 08/16/2014 10:57:41 AM

Figure 1-6. VERDI Documentation on the CMAS Web Site

COMMUNITY

MODELING

& ANALYSIS
SYSTEM

Welcome Elizabeth Adams! Custom Search
October 26, 2014 HOME | ABOUT | CMAS NEWSLETTER | CONTACT | SITEMAP |

Navigation...
HOME > HELP > DOCUMENTATION

Model Documentation
The following documents are available for VERDI 1.5:

o INSTALL.LINUX.TXT

o INSTALL MAC TXT

o INSTALL WIN.TXT

« RELEASE-NOTES TXT

« VERDI DEVELOPER INSTRUCTIONS.PDF
« VERDIUSERMANUALT.5.HTM

« VERDIUSERMANUALA.5.PDF

Search for other Model Documentation?

User Details We have also created a Porting Guide for building different CMAS software components on unsupported environments.
Due to the nature of model research and development, the model documentation may not always be up-to-date with the code. We will make every
You are logged in as effort to provide current documentation or notices when the documentation differs from the available models.

lizadams@email.unc.edu
Edit Contact Info] If you wish to download any of the CMAS-supported models, please visit the Software Download page.

1.4 Help Desk Support for VERDI

You areencouraged toheck the/ERDI FAQs, search théM3USER listserfor VERDI-related
technical support questiongycareport errors and/or requests for enhancement to the m3user
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forum. The m3user forum is supported by the community and also by CMAS to help users
resolve issues and identify and fix bugs foundupportedoftwareproducts.

1.5 Future VERDI Development

As stated in Schwede etal. (200,VERDI i s i nt e n d-®&abedtvisualibadbona ¢ o mn
tool with strong user involvement. o The VERDI
GPL license alttp://sourceforge.net/projects/verdilhis allows users who wish to make

improvements to VERDI to download the software, and to develop enhancements and
improvements that theyelievemay be useful to the modeling community. Examples could
includeuserdeveloped readers for additional file formats and modules for additional plot types.
Users may wish to contribute data analysis routisiesh as adding the ability to do bilinear

interpolation (smoothingpr to contribute other enhancements to thisteng plot typesThe

direction of future development will depend on the resources and the needs of the modeling
community. If you are interested in contributing code to VERDI, please review the information
inChaptedd, fAContributing to VERDI Devel opment . o

! Schwede, D., N. Collier, J. Dolph, M.A. Bitz Widing, T. Howe, 2007: A New Tool for Analyzing CMAQ
Modeling Results: Visualization Environment for Rich Data Interpretation (VERDI). Proceedings, CMAS 2007
Conference.
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2 Requirements for Using VER

2.1 Java Runtime Environment

VERDI requires versioff of the Javéstandard EditiolRuntime Environment (JREJhe JRE"
7 is providad as part of the VERDI release f&2- and 64bit Linux and WindowsInstructions
for how to download JRE7 areprovided in sectio.3.

2.2 Memory and CPU Requirements

VERDI 6s memory and CPU requirements | argely d
visualized Small datasetsan bevisualizedand manipulatedsing less than 102#egabyte®f

RAM, while larger datasets may need considerably mibyeu are using datasets that require

either moreor lessthan 1024 MB of memory, you can change the default maximum memory

setting used by VERDI:

1 On Windows, edit the Verdi.ini file to specify a different heap size from the default 1024M.

1 On Linux oranother Unix platform, you can edit verdi.sh and replace the 1024 in
Xmx1024M with a different value; for exampleXmx2048M will allow VERDI to access up
to 2048MB (or 2GB) of RAM.

Note that eveslower CPUsan quicklyview and animate smaller dataset$ereas larger

datasets cantakelongéerni t i al ly, VERDI &s performance was
network via ssh. This problem was addressed in version 1.1 with the addition of the Fast Tile

Plot. Beginning with versiotVERDI 1.4, memorywasmore effectively manageds a user

opens new Fast Tile plots or other plot typhs, remory requirements increages theuser

thencloses thelots,the memory is correctly released by VERDI

2.3 Requirements to Run VERDI Remotely

VERDI may be used to run on a remote compute server and have the graphics display locally on
your desktop machine (Unix workstation, Mac, or PC) using the Fast Tile Plot. Your computer
needs to be configured to rur\indows. Typically, you will connecbtthe remote compute

server using secure shell (SSH). If you are using-&eiXer and wish to generatéd3plots

using Open GL, you nedd turn on Open Glsupport within the XServer.

2.4 Graphics Requirements

Threedimensional contour plots require a gregshcard with OpenGL or DirectX capability. By
default VERDI uses OpenGL for 3D rendering. If you would like to use DirectX instead, add the
line: j3d=-Dj3d.rend=d3do the verdi.ini file.

UNCi Chapel Hill 8 Institute for the Environment



User 6s Manual for VERDI 1.5
2.5 Display Properties

VERDI works best on screen displays that hiagen set ta high or perhaps the highesteen
resolution(12802 1024 pixeldor Windows XB 144023 900 for Mag or 16803 1050 for
Windows7). Follow these general instructionsadjust your screen resolutiom the following
types of computers.

1 Windows XP Right-click on your desktopclick on the Settinggab in the popup window
and movehe slider under thscreen resolution section to set the resolution to 328024
pixels.

1 Windows?7: Click on the Start button and select Control Panel.cBélsplay, then Adjust
resolution. Use the dregiown boxes to select your type of display, screen resolution, etc.

1 Mac Go to Applications and doubldick on System Preferencddnder Hardware select
Displaysand therSelect 144G 900.
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3 VERDI |l nat Bhbatuoti ons

This chapter provides instructions for installing VERDI 1.5 on a variety of computer platforms.
The supporting libraries required by VERDI are included in the installation, along with a version
of the JRE 7 for your convenience. If you attedave JRE 7 installed on your computer, you

will not need to uninstall iand you can choose to use that.one

VERDI 1.5 is distributed as a zip or gzip file, as appropriate, for each of the following supported
platforms:

1 32-bit Windows 7

1 64-bit Windows 7

1 32-bit Linux

1 64-bit Linux

1T Mac

If you have a different computer system, select the distribution for a computer system as close to
yours as possible and proceed with the installation. Although Java is consideredamogijte
run-anywhere computer languadkeat is not necessarily true for graphical software. Therefore,

an appropriate version of some graphics libraries is included in each of the above VERDI
distributions.

3.1 Installation Instructions for Linux and Mac
Follow theseinstructions to install VERDI
1. tar-xvf verdi_1.5.tar into a location where you would like to install VERDI

2. Edit verdi_1.5/verdi.sh Change the path for the VERDI_HOME variable to reflect the
location where VERDI was installed (e.g., VERDI_HOME-=/usr/local/verdi)

3. VERDI should now runf you execute the verdi.sh executable script (e.g., ./verdi.sh).

3.2 Installation Instructions for Windows

To install VERDIfor Windows unzip the file to a local directogn your Windows’ computer
NOTE: You do not need to install VERDI under a Program Files directory or in the root
directory on one of your hard disk driv8ierefore, you should not need Administrator rights to
install VERDI 1.5. If your system is under strict control from your Amlstrator, you may be

able to unzip the VERDI distribution under your documents directory; however, you may have
problems with a space in your PATH.

If you are unable to install VERDI on your computer, please check to see whether your user
account is autbrized to install software. You may need to request that a user with a computer
administrator account install VERDI, or provide you with an account that has permission to
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install software. For more information about user account types, click Start aodGetrol
Panel and then click on the User Account icon.

3.3 Installation Instructions for computer that that requires a JRE™ 7 other than
what was provided in the distribution:

1. Download Java 7 for your platform fronttp://www.java.com/en/download/manual.jsp

2. Follow the installation instructions.

3.4 Setting VERDI Preferences

The VERDI installation package contains a file called config.properddPLATE. On
Windows, this file is copied into théERDI subdirectory of your USERPROFILE directory

( e . g\UsersyoBusername e r drid cepamed to config.propertie®n Linux, this file is
copied into the ~usernarverdi/ subdirectoryand renamed to config.propertiedsers are
encouraged to edit thigd to specify default directories for saving files, for placing the location
of configuration files, and for saving project file€ontents of config.properties. TEMPLATE

# This file should be put in $JUSER_HOME/verdi/ subdirectory
# Please use double lkatash forwWindows platform or slash for UNEke platforms
# Please uncomment the following lines and modify them to suit your local settings

# Windows example settings format
# verdi.project.ome=C\\ Userd\yourusernam@&ERDI_15\\project
# verdi.corig.home=C\\ Userd\yourusernam&/ERDI_15\\config

# Linux example settings format
verdi.project.home=/../data/project
verdi.config.homex=/../data/configs
verdi.user.nome../data/model
verdi.dataset.nome=../../data/model
verdi.script.home=../../da/scripts

# WDT default area file folder
verdi.hucData=../../data/hucRegion/

# For VERDI to access remote bigtCDF data files
verdi.remote.hosts=terrae.nesc.epa.gov,vortex.rtpnc.epa.gov,garnet01.rtpnc.epa.gov,tulip.rtpnc.epa.gov
remote.file.utik/usr/local/bin/RemoteFileUtility

verdi.remote.ssh=/usr/bin/ssh

#on local machine where VERDI is running. Used to hold temporary data file downloaded from

a remote machine
verdi.temporary.dir=CGitemp
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The items in the config.properti@&MPLATE file thatis installed with VERDI are commented

out Uncommentedhembyr e mov i ng t h e ifgot domdtwamtdo sigesif§thes i g n
directories each time a file is loaded or saved. Example settings that are provided in the default
file show how to specify thpaths to these locations, depending on whether the installation is for
a Windows or Linux platformHere are how the settings are used by VERDLe that VERDI

stores the most recently used directory for each of these functions and will go to thatydirect
when you repeat the load or save.

verdi.project.homeDefault location from which to load and save projects
verdi.config.homeDefault location from which to load and save plot configuratiiers
verdidataset.nomeDefault location from which to loadiatasets

verdi.scripthome Default location from which to load and sawatch scripts

= =2 =4 =4

verdi.hucDataDefault location where area shapefiles are logat&RDI navigatsto this
directory when the user selects to add a dataset in thepAnea

M verdi.emote.hostContains a list of machines that the user can select to browse when
adding a remote dataset using VERDIG®&s Remot e

1 verdi.remote.utilLocation of the RemoteFileUtility script for Linux and Mac installations of
VERDI.

Starting in VERDI version..4, the ui.properties file was removed and the «wsefigurable
settings such as the default directory locatsowere moved to the config.properties file.
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4 Starting VERDI and Getting Youl

4.1 Starting VERDI
4.1.1 Windows

To start VERDI,open a command window. If you do not have a shortcut to launch a command
window, press the Start button and tymed in theSearch programs and fileextbox. If your

window is too small , go -dliak selecteropertienamdthed s t i t | e
Layout and change your Screen Buffer Size and your Window Size appropriately.

Next, navigate to where you installed VERDI on your computer. You searitmat file. Its
contents are shown Figure4-1. If you have previously executed this VERDI installation, just
typerun and press thEnter key. Otherwise, you may need to customize some of the settings in
this file for your configurationlf so, edit your run.bat in a text editor such as Notepad.

Figure 4-1. Starting VERDI in Windows

File Edit Format View Help
@ECHO OFF

SET BATCHFILE=%~f2
SET VERDI_HOME=C:'\myPrograms'‘VERDI_1.5.0
cD .\plugins‘bootstrap

set JAVADIR=%VERDI_HOMEX'jrel.7.0
SET JAVA=%JAVADIR%\bin‘java

|

set CLASSPATH=%JAVADIR%/bin/*;%]AVADIR%:/11b/*; %VERDI_HOME%/plugins /bootstrap/bootstrap. jar; %¥VERDI_HOME

%/plugins /bootstrap/1ib/; VERDI_HOMEX,/plugins /bootstrap/1ib/saf. core.runtime. jar; %vERDI_HOME%/plugins /bootstrap/1ib/*;
%VERDI_HOME%/plugins/core/1ib/*

REM set PATH based on 32/64 windows
set bité4=n

if /I %Processor_ArchitectureX==AMD64 set bitéd=y
if /I "%PROCESSOR_ARCHITEW6432%"=="AMD64" set bit64=y

if /I %bite4%==y GOTO proc6d

set PATH=%PATH; %VERDI_HOMEX' \plugins'‘\core'’\1ib\\win3z2
REM echo set to win32 path

GOTO proc32

iprocod

set PATH=%PATH%; VERDI_HOMEX"‘\pTlugins‘ core'\1ib"\Win64

REM echo set to winé4 path

iproc32

REM path has been reset for DLLs; continue

set JAVACMD=%JAVA% -Xmx1024M -classpath %CLASSPATHX saf.core.runtime.Boot
IF "%1" "-b" GOTO scripting

IF "%1" "-batch” GOTO scripting

%IAVACMDE %%
GOTO end

rscriptin
%IAVACMD% %1 BBATCHFILE%

rend

[o» R VA
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VERDI_HOME needs to point to the directory where VERDI is installed, which is also the
directory containing the run.bat file. In this figure VERDI is installed in the directory
C:\myProgram®/ERDI_1.5.0

JAVA_DIR needs to point to the directory where yRE?7 is installed. In this figure JRE7 is
installed in the jrel1.7.0 directory under the VERDI_HOME directory. If you are using a JRE in a
different location on your computer, change the path in your run.bat file.

All other locations are specified relativo the VERDI_HOME or the JAVA_DIR, so you should
not need to change any of those.

4.1.2 Linux and Other Non-Windows JRE™ 7 Supported System Configurations

To start VERDI from Linux and other néNindows JRE" 7 Supported System Configurations,
find the direcdry where VERDI was installed, then run the verdi.sh sd@ipta Mac go to the
/Applications/verdi 1.5 directoryand run the verdi.command script.

4.2 Main Window

When VERDI starts it displays its title screen as it loads. The main window is then displayed
(Figure4-2). The top of the main windowontainsa menwbar wih the main window options

(File, Plots, Window,andHelp). Below the menu bar are three icons that are shortcuts to some

of the options avilable in the Main Window Menu Bar; the first is @pen Projecticon, the

second is &ave Projecticon, the third is an icon that allows youldadock All Plots. These

shortcuts and the options available in the Main Window Menu Bar are discussedifurther

Chaptels, A Navigating VERDIG&s Main Menu Options. o

To the right ofthese three shortcut icons are buttons that list all of the available plotTees.
Selectel Formula is displayed on the far rightThe Selected Formula refers to the formula that
has been selected in tRermula pane (discussed briefly below and in detaiCimapter7) and

that will be used to create plots.

Belowthe icons and plot buttonthe VERDI window is divided into two main areas: a

parametes areaconsisting of tabbed panen the left side and a pkrea on the right sid&ou

can resizehe entire window with your mouse. You can also resize the tabbed pane separately

from the plot area by placing your mouse over the dividing line between them and then moving it

to the left or the right. If you want, you can separate the tabbed panepabt@$8 by using your

mouse to hold onto the paneb6s title bar and t
the 3 panes into a tabbed pane, use your mouse to hold onto the title bar of one pane, drag it until
its outline fills the outline of arther pane, and then release the mouse.

UNCI Chapel Hill 14 Institute for the Environment



User 6s Manual for VERDI 1.5

Figure 4-2. VERDI Main Window

File Plots Window Help
E @ = 3| | FastTile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Contour Plot Selected Formula: '
B o
Datasets -
il =l - i
|
Variables |

Double-dlick to add the variable as a formula.

m

Time Steps (MfA)
Use Time Range

Min: 0| NfA
Man: 0 NfA
Layers (N/A)

Use Layer Range

Min: 0
Max: 0
Domain
Edit Metadata .

Datasets | Areas | Formulas

The parametsrarea containdhteetabbed panes

1 TheDatasetspaneis used to load in the datfiles thatyou wantto work with in ths
sessior(see Chapte). Once the datasets are loaded, VERDI automatically displays the lists
of variables that are in the datasets. To see the variablesiased click on the dataset, and
the variables will be displayed in tMariables panelunderneath the list of datasdiouble
click on the name of a variable listed on the variables panel to add it as a formula on the
Formula pane; it will be the defauformula for new plots that are created.
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1 TheFormula paneis used to create a formula that refers to the variable and the dataset that
you are interested in plotting (see ChapferAll plots in VERDI are generated from
formulas. A formula can be as simple as a single variable from one dataset or it can be an
equation that uses variables from one or more datasets.

1 UsetheAreaspane to load area files for creating areal interpolation plots (see CBapter
An area file is defined asshapefile that contagpolygon features sin aswatersheds
countiesor any otheset ofclosed polygons.

Any plots that are createte shown irthe plos areaon the righthand side of the main window
These plots can h@acedinto their own movable windowssing Plots>Undock all Plots on

VERDI 6s mai n menu, a%2ldhefastlilse Rotwhas added i8 ¥ERDIi 0 n
verson 1.1. As of VERDI 1.4, theile Plot was removetbecause itfunctionalty had been
replaced by the&stTile Plot. The Fast Tile Plot has an option (Plot>Add Overlay> Vectors) to
create a Fast Tile Plot of a variable with a vector overlay of wind vectors or other vector types.
The Vector Plot has now been removed becausEaseTile Plot with vector overlag

superior The functions that are currently enabledRastTile Plots are described i&ection

10.1

4.3 Floating the Dataset, Formula, and Area Panes

TheDatases, Formulas, andAreas pane can each be configured to float, to allow you to
position them alongside one anothEs allow a pane to float, click the icon at the top of the
pane that looks like a rectangle withamglebracketabovethe upperight corner. You can then
click on the pane and moveidependentlyf the VERDI main windowT his is useful when

you are entering a formula in tRermula pane if you have difficulty remembering the

variables that are in a load datasetOncea pane islisconnectedrom the frame, thecon

changes to be a box with an arrow pointimgard witht he hover over text
panel t o. Qlidken the box with thenwardarrow to reconnect the panel with the
frame This will return the floating pane back to wherevéts last connectedithin the main

VERDI window.
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5 Navigating VERDI 6s Main Menu

Figure5-lillustratest he mai n menu options that are availa
main window Figure4-2, aboveg. These options are discussed in detail below.

Figure 5-1. VERDI Main Menu Options

File Plots Window Help
Open Project Undock All Plots Areas VERDI Help
Docs
Save Project Animate Tile Datasets
Plots About
Save Project As Formulas
View Script Editor

Exit

5.1 File Menu Options
5.1.1 Open Project

Open Projectretrieves projects that were saved during a previous session (using thav&o

Project options described next). Note that when you use a saved pibigeetery importanto

load that project into VERD#eforeyou load any additional datasets or ceemty additional
variables/formulas. If you load a dataset that is not part of the previously saved project and then
try to open a previously saved project, you w
datasets wild.l b e udiflyow wahteadcontinuea nd wi | | be aske

5.1.2 Save Project

The Save ProjectandSave Projet As options save dataset lists and associated formulas as a
Aprojecto for | ater wuse.

Note that plots are not saved with a project; only datasets and formulas are saved. If you wish
save a plot configuration for later useg Section11.2.2 A Lo adavingglb ahdg &r ati on.
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5.1.3 View Script Editor

Use heView Script Editor to modify and ra batch scripts within VERDISeverakample

script files are provided with the VERDI distribution under $ERDI_HOMEAHdata/scripts

directory. Use the Open popup window to specify epswittich isone of the sample script files.

The contents of theps.txt will be displayed in the Script Editor in the right side of the VERDI
window. Mdify it to specify the local directory patramefor the sample data files, the

formulas, the type of plots, and the image format. The plots are not rendered wiRiH, \b&t

may be viewed using an image viewer. The batch scripting language is described in the sample
script files, and will be described in more detaiChapterl7: VERDI BatchScript Editor.

5.2 Plots Menu Options

VERDI opens a singlpanefor plots, to the right of thBataset Formula, andArea tabbed

pane Each plot is created in its own subwindow and is placed in the plot pane. The most recent
plot is displayon the top Each plot has a tab beneath it listing the type ofaidttheformula

used to create it. If you want to view a previously created plot, sbketab associated with its
sulbwindow underneath the current pltte selectedplot is then displged ontop.

5.2.1 Undock All Plots

As with theDataset Formula, andArea panes (Sectiod.3), plot sulwindows can be undocked
or externalizedo thatyou can moveéheminto separatefloating windows. This allows sidby-

side comparisons of plots. Note that undocking is performed only on previously created plots;
each plot is placed withthe VERDI main windowvhen it is generated

5.2.2 Animate Tile Plots

This option openan Animate Plots dialogbox (Figure5-2) that allows you to select one or
more plots, select a subset of the time range, and create an animated GIF file. Thera is al
separate way to create a Quiigke movie instead of a GIF, if desired.

Within the Animate Plots dialog box you canselect plo(s) to animate by clicking the check
box beside each plot name.

You can choose to animadesingle plotor animatemultiple plots synchronouslyl.o view
multiple animated plots synchronously, undock the plots$eetion5.2.1) andarrangehem so
that they are located side bigle for visual comparison during the animation.

Once a plot has been selected, youssact the time rangéyy specifying both thetarting
time stepandending time stepof the animation.

To create an animated GIF, check t@ke Animated GIF(s) option n theAnimate Plots

dialog box.In theSavedialog box that appearselect the direcry in which to store the filand

the nane to use for the animated GIF, then click the save button. When saving as an animated
GIF, when multiple plots are seked, each animated plot will be saved to a separate animated
GIF file. For example, if three plots were selected, the animated plots would be saved as
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<filename>1.gif, <filename>2.gif, <flename>3.gif. You can view the animated GIF by
opening the filan a web browser.

Creating aQuickTimemovie is also an option, but this is not done througtPtbes>Animate

Tile Plots main menu option. Instead, use Biet menu option found at the top of each
individual plot to make &uickTimemovie.

Figure 5-2. Animate Plots Dialog andFast Tile Plots

- % 0O % [‘
Llome View il Configure Controls Plot GIS Layers L
|£| VERDIL § || Animate Plots ] L
File Plote Time Step: 1415 06/01/2002 13:00:00 Layer: 15 Stats: |None M
— | SelectPlots
E Q NO2[1] (06/01/2002 00:00:00 - 05,/02/2002 00:00:00, 24 Steps) Layer 1 03[1]
MO[1] (06/01/2002 00:00:00 - 06/02/2002 00:00:00, 24 Steps)
03[1] (06/01/2002 00:00:00 - 06/02,/2002 00:00:00, 24 Steps) [MI=CCTMAE_P16.hase02a. 36k 03MAK
97 - 1.008E-1
28 1 8822E-2
73 TAE2E-2
Starting Time Step: 0}5{ 06/01/2002 00:00:00 B1 4 % 6.302E-2
Ending Time Step: 24+ 06/02/2002 00:00:00 449 4 2 5041E-2
[ Make Animated GIF(s) 37 3781E-2
25 1 282E-2
13 : ) 1.260E-2
T I_ h T
- L . , , , 2.790E-7
File Configure Controls Plot GIS Layers 1 37 73 108 145
Time Step: 145 06/01/2002 13:00:00 Layer: 1 Stats: :Non: June 1, 2002 14:00:00 UTC
Min (40, 86) = 4 975E-3, Max (20, 46) = 6 426E-2
Layer 1 NO[1]
Layer 1 NO2[1]
[1=CCTM46_P16 baseO2a 36k 03MAX
% 0.020
47 1
a4 005
8 0.016 a5
73 0.04
61 A = 002 ?1
E a7 £ 003
49 g =
37 4 0.002 43 0.0z
28
25 1
0.an4
13 1 15 0.01
. LRE : , , b 0.000 T 0.00
= 1 7 73 109 145 1
(1,1 dune 1, 2002 140000 UTC June 1, 2002 14:00:00 UTC
E—— TR e "

5.3 Window Menu Options

TheWindow menu provides an alternate way to select windows/panes to be brought to the front,
and provides the same function as clicking antdbs at the bottom of the windows/panes.

5.3.1 Datasets, Areas, and Formulas

Select from th&Vindow pull-downmenuto bring to the front either tHeatases pane Areas
pane or Formulas panewhen ttosepanes are docked.
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5.3.2 Script Editor

This option appears ithe Window menu if you have a script editor window open. You can
select this menu item instead of pressing the Script Editor tab at the bottom of its pane.

5.3.3 List of Plots

TheWindow pull-downmenuis automatically updated each time a plot is created in RIME
session; each entry in the plot list indicates the type of plot and the formuléewgsetile

O3[1]). Click on a plot entryo bring that plot to the front for viewing. Alternatively, you can
bring a plot to the front by selecting the desipéat tab underneath the plots area of the main
window. As in the menu entries, egalot tab is labeled with the plot type and the formula used.

5.4 Help Menu Options

TheHelp pull-down menu contains two items that you can use to learn more about VERDI.

When you selctVERDI HelpDocs, t he VERDI userds manual is di
window. This window is not searchable, but it does allow you to navigate via hyperlinks in the
Table of Contents, and to scroll ddomtra and r ea

popup window that contains the name of the product, the version number, and the date the
software was built is displayed.
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6 Wor king with Gridded Dat as

6.1 Gridded Input File Formats
6.1.1 Model Formats

VERDI currently supports visualizinfijes in the followingfile formatconventionsCMAQ
Input/Output Applications Programming Interface (I/O ARICDFE WRF netCDFand CAMX
(UAM-IV), and ASCII format (for observational dat®ERDI uses version 3.220of the
threddsNetCDFRjaval/O library (http://www.unidata.ucar.edu/software/netgalia).

The CMAQ 1/0O API was designed as a higlrel interface on top of the netCDF Java library.
(seehttps://www.cmascenter.org/ioapifdhttp://www.unidata.ucar.edu/software/netdoi/

further infamation). The I/O API library provides a comprehensive programming interface to
files for the air quality model developer and medsated tol developer, in both FORTRAN

and C/C++. /0O API files are setfescribing and include projection information within the
gridded dataset. Sé&thapterl2 for addiional information on what projections and gridded data
file format conventions are currensypported by VERDI.

NetCDFand I/O API files are portable across computing platforms. This means that these files
can be read regardless of what computer typgerading system you are using. There are

routines available to convert data to these formats or new code can be written and contributed to
VERDI for use by the community. Discussion of the I/O API conversion programs and how to
use them can be found @hapterl3,  AAPY Udlities, DataConversiorPrograms, and

Li b r alfyowewsite a routine for VERDI to read gridded data from ofoemats please

consider ontributing your code to the user community using sourceforge.net, as described in
Chapterl4.

6.1.2 Observational Data Formats

Observational data in ASCII format can be obtained 'EomMAds Remote Sensing |
Gateway RSIG (ttp://badger.epa.gov/r9ig To use a awsistent set of uniter the model data

and the observational dateou may need to import the ASCII data into an Excel spreadsinget
performaunitconverson VERDI doesndt al | oewatibnaleariable®r t o us
create a formula, so conversions to different units should be done within an Excel spteadshee
Importthe ASCII file that is generated by RSIG into Excel, chatigeeunitsto match the units

found in the gridded model ddie andthen save usingtab delimitedASCII file format

Theobservational data ASCII format recognized by VERDI is aCA8le with tab-separated
columns where the firdour columns argrovided in the ordeshown in and one or more
additionalcolumns are arbitrary but must have the header format 'name(asiss)own in
Figure6-1. Spreadsheet programs can be used to edit and write theyfidb®osing ASCII
output and tab as the delimiting character (instead of coniagg.within a column must be
complete, as empty fields witha column willpreventVERDI from readng the observational
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data.VERDI allows the user to specify an alphanumeric value (either numbers and/or letters) for
the fourth column (Station ID).

Figure 6-1. Observational File ASCIl Format

Timestamp(UTC) LONGITUDE(deg) LATITUDE(deg) STATION(-) pm25(ug/m3)
2005 - 08- 26T00:00:00 - 0000 -121.7842 37.6875 060010007 11.0000
2005- 08- 26T00:00:00 -0000  -122.3991 37.7660 060750005 12.0000
2005 - 08- 26T00:00:00 - 0000 -122.2034 37.4829 060811001 21.0000
2005- 08- 26T00:00:00 -0000  -121.8950 37.3485 060850005 16.0000
2005-08- 26T01:00:00 -0000 -121.7842 37.6875 060010007 21.0000
2005- 08- 26T01:00:00 -0000  -122.3991 37.7660 060750005 22.0000
2005-08- 26T01:00:00 -0000 -122.2 034 37.4829 060811001 19.0000
2005- 08- 26T01:00:00 -0000  -121.8950 37.3485 060850005 20.0000
2005- 08- 26T02:00:00 -0000 -121.7842 37.6875 060010007 28.0000

Alternatively, users may use a converter such as AIRS2M3 (see Chapteconvert ASCI|
observational data into I/0O API "observatiowalta" files.

6.2 Example Datasets

Several gampledatasets are provided under the $VERDI_HOME/data diredtoryexample:
1 Windows: %VERDI_HOME%\VERDI 1.5\\data

1 Mac: $VERDI_HOMBverdi_15/data/

1 Linux: $VERDI _HOMHVverdi_1.5/data

These datasets may be used to recreate example plots that are provided in this user guide,
including a tile plot with observational data overlaysiection11.4.3.1 and the example datasets
for the various dataset projections that VERDI supports including LCC, polar stereographic,
UTM and Mercator. The datardctory currently contains four subdirectories:

1. CAMx i contains sample CAMx dataset and camxproj.txt file
2. hucRegiori contains Hydrologic Uni€Code(HUC) shapefiles for region 3 (southeast US)
3. Modeli contains sample WRF and CMAQ I/O API datasets

4. Obsi containsan ASCII formatted observational dataset (Chaptg), @nd arobservational
dataset created by airs2m3 conve(@napter 13).

6.3 Adding and Removing a Dataset from a Local File System

To load a data set from a locdéfsystem, press the yelloplus button at the top of thBatases
pane A file browser Figure6-2) allows you to select a dataset for use in VERDI. Support for
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loading data from a remotéd system has been addbdginning inversionl.4. The use of the
yellow plus remote button will be discussed iSection6.4.

After youselecta datasetVERDI will load header information and display the available

variables, time steps, layers, and domain useithe file in theDataset pane(Figure6-3). (The

actual model data are not loaded until later, when plots are created.) To view the variables for a
particular datset that has been loaded, click on the dataset name in the list to highlight it, and the
variables will be listed in the panel below.

Datasets can be removed by highlighting the name of the dataset in the dataset list and pressing
the yellowminus button.Note that although the dataset will be removed, the number that was
assigned to that dataset will not be reused by VERDI during the current Jessess there had
beenonly one dataset loaded, and it was remowuethat case the next dataset that edked will

be labeled number 1)

Figure 6-2. Open Dataset File Browser

[£| Open ﬁ
Lookin: | | model - 5 jE
[ || agg.cctm)3fe.nh3.2001 base.lambert.ncf :
“;:.? | | BaseCase.dat
Recent Ttems | CCTM46_P16.base02a.36k. O3MAXK
|| grid_peophous_utm.ncf
|| GRIDCRO2D_2006075_polar_sterecgraphic.ncf
! || GRIDCRO2D_rnercator
Desktop || world_MNOX_latlon.ncf
Du:u:.uments
A
Computer
A .
o File name:

Metwark

Open
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Figure 6-3. Datasets Pane Displaying Information about a Dataset

Datasets

q_L

[1] CCTM46_P16.base02a. 36k O3IMAX

[2] agg.cctm]3fi.nh3. 200 1base. lambert. ncf
[4] GRIDCROZD_2006075_polar_stereographic.ncf

Variables
Double-dick to add the variable as a formula.
MO {ppmV)

NO2 (ppmV)
03 (ppmV)

Time Steps (1 - 25)

[] Use Time Range
Min: 1+ 06/01/2002 00:00:00
Max: 25/+| 06/02/2002 00:00:00

Layers (1-3)

[7] Use Layer Range

Mir: 15
Manx: =
Domain
Edit

Datasets
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6.4 Adding and Removing a Dataset from a Remote File System

VERDI provides users with the ability select and add variables from datasets on remote file
systems. To do this, press the yellphws remote (plus with a diagonal arrowjutton at the top
of theDatases pane In theRemote File Access Browsg@figure6-4) that appearsnter your
user name, choose a host frimlist, and enter your passwottienclick Connect

Figure 6-4. Available Hosts in the Remote File Access Browser

| £:| Remote File Access li_:hj

Remote User: Host: |emerald  «  Password: Connect

Double-dick & NetCDF file {or directory):
netdl

uiip

Select one or more variables:

6.4.1 Remote File Browser

The top panel displays a listing of the home directory on the remote file sgstatmown in

Figure6-5. The current path is displayed in the text box and users can edit this information to

change to another directon alternate way tmavgate between directories is using thildle

panel. In the middle panelopdble click on airectory nameo go into that directory, or click on

the fA../ 06 at the top of t heAsyou anhtdrladireqgioaynttel t o n
contents of the directory will be displayed dsstin the middle panel. idectory names are

foll owed bywhieflénaniesdoptmmbbhve a A/ 0. Vewtheb ol after
variables within each file of interelsy double clickng on the netCDFilename listed in the

middle panel NOTE: if the selected file has a format that is not supporteddfyDI then the

foll owing message will be displayedorin the bo
supported netCDF files, VERMill provide a list of variables that are available within the file
in the bottom panel | a b e [TesdlectiaBabls #omtthe Isthee or mo

your mouse to click oa singlevariable or use either th&hift keywith the mouse to select a
contiguous list of variablesr theControl key with thanouse to select a setiaflividual

variables Once the variables that you would like VERDI to read are highlighted, click on the
Readbutton.
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Figure 6-5. SelectOne or More Variables from Remote Dataset

|£| Remote File Access &J
Remote User: |lizadams Host: emerald - | Password: [essssesss

[netscr flizadams/VERDIjverdi_1.31/data/model
Double-dick a NetCDF file {or directory):

o

BaseCasze.dat

CCTM46_P16.base02a. 36k. ACONC, 20020601.dave
CCTM46_P 16.base02a. 36k, O3MAX
GRIDCRO2D_2006075_polar_stereographic.ncf
GRIDCROZD _mercator

agq.cctm]3fx.nh 3. 200 ibase. lambert.ncf
cmag_max803_PHASEsum2.ioapi
arid_pophous_utm.ncf

world_NO¥_laton.ncf

Select one or more variables:
03

| »

co
HMNO3

m

ALD2

TOL

FORM_PRIMARY

ALDZ_PRIMARY

BUTADIENE13

ACROLEIN

ACROLEIN_PRIMARY

ToLu

ML i

The variables read from the remote dataset will be displayed in the dataset and variable browser
in the same way that variables from a local dataset are added and displayed within VERDI. The
subsetted local dataset names are identical thi¢heames onthe remote hosexcept foran

additional extension that enumerates how many timeethetefiles were read and saved

locally by VERDI(i.e, filenamel, filename2, flename3, gtcas shown ifFigure6-6. To add
variables from the same remote dataset, click oplteeremote button, and repeat the above
procedure.

The Remote File Browser retains tlgih session and the directahat was last accessed by the
user to facilitate ease of accessing remote datage®DI incremens the numerichextension

to the dataset nante indicate thathis subset file was created usitige same remote dataset, but
that the subset filewith the new numerical extensiomay conain a different subset of variables.
Note thatVERDI does not check to see if the same variable from the same remote dataset has
already been readilso, subset files read in by VERRFesavedeitherto your home directory

on your local file systernte.g, C:\Userdusername on a Windowscomputey, or to the location

that is specified in the config.properties file using the verdi.temporary.dir sét@fhey to
Section6.4.2on how to edit and save the config.properties file.
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The files are saved on your local machine to facilitate project management. To be able to save
and then load a project for future use, the files need to be saved on the local nTaciwmuéd

filling up your local le system regularly inspect théle list in thehomeor verdi.temporary.dir
directoryandmanually delete unneedsdbset files

Remotedatasets can be removed from the dataset list in VERDI using the same procedure as fo
removing local datasetkighlight the name of the dataset in the dataset list and press the yellow
minus button. Note that although the dataset will be remdred the dataset listhe number

that was assigned to that dataset will not be reused bYpVE&RIng the current session.

Figure 6-6. Remote Dataset Labeled with Number at End of the Filename

Dakasets L
Tl all:a
[1] CCTM4e_Ple.basedza, 36k, O3mMax

[2] CCTM47_cb0Shgtx:_64pgfsz. abal?, 12k, CONC, 2007131 .ncfl

Yariables
Double-click ko add the variable as a farmula,

MG (ppmti[2]
MCZ (ppmy)[2]
NS (ppmy (2]
03 (ppry)[2]

Time Steps (1 - 10)

[] Use Time Range

Min: 1 = | 05/11,/2007 00:00:00
Mane: 10 # | 05711 /2007 09:00:00
Layvers (1 - 34
[ ]Use Layer Range
Mir: 1|5
Max: | 34 =
Cromain
w
[Datasets
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6.4.2 Adding Additional Remote Hosts

VERDI 1.5

VERDI containghe RemoteFileUtilityand ncvariable programs thextableVERDI to add your
I/O API netCDF or WRF netCDF formattehtaset from a remotéd system. A gzipped tar file

is available in the $VERDI_HOME directory.

1. The RemoteFileUtility eshell script and ncvariable binary need to be installed either in
lusr/localbin by the System Administrator, or you can place it in a different location and
specify that location in the configure.properties file located in $a8ER_HOME/verdi/
directory (see sectioB.4 for the specific directory location that is used for each platform
[Linux, Windows, Mac]). A template for the configure.properties file called
configure.properties. TEMPLATE is provided in the distribution under the $VEROME

directory.

2. A README file provided with the software contains instructions on how to compile the
source code if the binaries provided do not match your operating system.

3. Copy the file configure.properties. TEMPLATE to configure.properteit the
configureproperties file irthe $USER_HOME/verdi directoryAdd the name dP address
of theLinux serverpreceded by a commat the end of the list of machines defined as
remotehosts in theonfigureproperties fileas shown irFigure6-7. Youthenneed to
restart VERDI in order for it to recognize a newly added remote host name.

Figure 6-7. Edit configure.properties File to Add a Remote Host

® 00 lizadams@killdevil-loginl:/nas01/depts/ie/cempd/public_html/cmas /verdi — vim — 146x49

# This file should be put in $U
# Flease use double backslash for windows platform or slash for UNIX like platforms as file
§ Please uncomment the Following lines and modify them to suit your local settings

ER_HOME bdirectory

# Windows example settings format

# Verdilhpplicatien.java, used as initial "current" file lecaticn
#verdi.install .home=C: ram F =1 RDI_1.5.0%\

# verdi.project.home=C:\\Program Files\\VERDT 1.5.0\\project

# Tools.java, folder with config ticn, i1f null uses {user.homel
# werdi.config.home=C:\\Program Files“\\VERDI 1.5.0\\config

# Linux example settings format
see above

install.home=/ s/lizadams/1.5.0_workspace

data/project

project.home=.
see above
fig.l lata/cenfigs
va, used as initial locaticn of datasets
a/model

used as initial locatiecn of VERDI batch scripts
wverdi.script.home=../../d

# Toecls.java, used E if envircnment wariable is not set

# WDT default area file folder

# TargetFileCard.java, used as default locatiocn of HUC (area) datasets

verdi.hucData=../../data/hucRegion/

werdi.remote.hosts=terrae.nesc.epa.gov rtex.rtpnc.epa.gov,garnet0l.rtpnc.epa.gov, tulip. rtpnc.epa.gov
# RemoteFileReader.java, if exis used as initial path on remcte system
ccal/bin/RemoteFileUtility

er.java, if exists used as secure shell command ocn remote system

#
#
#

# RemoteFileReader.java, if exists used as location on local machine for downloaded files
# wverdi.temporary.dir-C:i\temp
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6.5 Variables List

The variables list showal of thevariables contained imaloaded datasé€see the example in

Figure6-7). To displaya variabledist, select thename of thelatasebf interestin theDatases
pane.Each of the variables in the list can be used to create a formulakortineéla panethat

can then be used to crealets. VERDI allows the user to autorieally add a formula by
doubleclicking on the name of a variabl@his automatically creassa formula that contains the
variable for the loaded dataset andkest the default formula for making plots. In addition, you

may rightclick on the name of the variable to show a popup menu as shdvigume6-8. From

this menu you can either add the variable as a formula, or you add tbinto the formula

editor so that it can be used to compose more complex formulas. Formulas are described in more
detail inChapter?.

Figure 6-8. Right-Click on Variable in Dataset Pane

| | VERDI

File Plots Window Help

=i @ | E ‘ FastTile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Contour Plot Selected Formula: 03[1]

| Datasets PN File Configure Centrols Plot GIS Layers
FEWF
| WIS cerss,pas ST Time Step: 114 06/01/2002 00:00:00 Layer: = Stats: |None | >[0.12 Slow: |50

Layer 1 O3[1]

[1=CCTMAE_P16.hase02a 36k.03MAK
g 1.003E-1
Variables 8.822E-2
Double-clck to add the variable a a formua, 83
NO (pam} (1] s 7 563E-2
NO2 (ppmv)[1] L o
o4 6.302E-2
=
57 =
50 2 5041E2
Time Steps (1 - 25) 47
[] Use Time Range 16 IT91E-2
Win: 1% 06/01/2002 00:00:00 28
25ME-2
Max: 255 06/02/2002 00:00:00 2
15
Layers (1-3) 1.260E-2
[] Use Layer Range 8
a 1 T T T T T T T 2.780E-7
M| LU 1 2 . A 81 101 121 141
Max: | 3} June 01, 2002 00:00:00 UTC
Domain Min (124, 48) = 5.111E-3, Max (54, 48) = 2.010E-2

Edit Metadata

Datasets | Areas I Formulas‘

6.6 Time Steps, Layers Panels

The range that is available for the dataset is listed in the Time Steps or Layers Panel in
parenthesis next to the label for the pakR&ure6-8 shows that the dataset (#stime steps

with the range displayed as: Time Step2%). You can select to use a subset of the full time

step range by cliing on the Use Time Range checkbox, and then using the Min and Max
spinner controls to set a new minimum or maximum values, for example choosing time step 2 as
the minimum time step, and time step 4 as the maximum. When a tile plot is created, itywill on
display time steps-2. Detailed instructions for using ti@me Steps, LayersandDomain
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panels that you see igure6-8 are discussed i@hapter, AnSpati al and Tempor :
Subsetting. o

6.7 Domain Panel

The domain panel contains an Edit button and a Metadata button. Detailed instructions for using
the Edit button are proged inChapte9, f Spati al and Tempor al Dat a

To display the mretadatanformation about a dataset, click on Metadata button in the

Domain panel.A window containing the metadata will appeBigure6-9). Each dataset
includes metadata information that is part of the file header. The metadata providedthelude
map projection information, the number of time steps in the file, the number of columns and
rows, and other information.

Figure 6-9. Dataset Metadata Information

- — |
(<] VERDL = [ElETs=T)
File Plots Window Help
E g ‘ i: e ‘ Fast Tile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Vector Plot Contour Plot Selected Formula: 03[1]
2a 0 x
Datasets
EER [
|£)| Dataset Metadata Id_hj

[1] CCTM46_P16.base02a. 36k. O3MAX

Name: LambertConformal
Parameters: origin 40.0N 97.0W parallels: 33.0 45.0

m

Dataset Dimensions:
TSTEP = UNLIMITED; // (25 currently)

Variables
Double-click to add the variable as a formula. DATE-TIME = 2;
LAY = 3;

I
NO (ppmV)[1] s
o2 (oml] ot
= 27
COL = 145;
Dataset global attributes:

Time Steps (1 - 25) =

IOAPI_VERSION = "$Id: @(#) ioapi library version 3.0 §

[ Use Time Range
EXEC_ID = "2222222222222222
Min: 14| 06/01/2002 00:00:00 _ mrvow = 1 5
< »
Max: 25| 06/02/2002 00:00:00

Layers (1-3)

[] Use Layer Range
Min: 15
Max: 3
Domain
ot (o=
6.8 Saving Projects
As noted in Sectiob.1.2 | i sts of dat asets and formul as c¢a

Save Project option in tHéle pull-down menu on the VERDI main window. Refer back to that
section for discussion on saving new projects and loading existing projects. Note again that the
plots created in VERDI are not saved with the project.
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7 Working with Formul as

All plots in VERDI are generated from formulas. A formula is used to compareroputate
variables in one or more gridded datasets. A formula can be as simple as a single variable from
one gridded dataset or it can be an equation that uses variable(s) from one or more gridded
datasets. Formulas are used to create visualizationsathassist with model performance
evaluations, for example, or that help in comparing model results with observations.

7.1 Adding and Removing a Formula

After loading the desired gridded datasets, you can use the variables in them to create formulas.
To use avariable to create a simple formula, double click on the name of the variable. This will
add the formula <Variable Name>[<Dataset Number>] to the formula list irahreulas

pané for example, O3[1]. To add a variable to the formula editor window, lgighthe

variable,right click on the variable name in tlizatases pane, and seleétdd Variable(s) to

Formula Editor. To add all or a subset of variables from breasetpane to the formula editor
window, click on the first variable to highlight it, hold tBRift key down and click at the last
variable that you want to include, then right click and sédck Variables(s). The formulas

that are highlighted using this rhetd will be added to the formula editdiigure7-1).

UNCI Chapel Hill 31 Institute for the Environment



User6s Manual for VERDI 1.5
Figure 7-1. Adding Multiple Variables to Formula Editor

File Plots Window Help

@ | B | Fast Tile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Vector Flot Contour Plot

Formulas = ﬁ O =
Datasets " Formulas
BEEE |
[1] CCTM46_P 16.base02a, 36k, 03MAX MO[1]
MO2[1]

Variables
Double-click to add the variable as a formula. lVND[l] +No2[1] \] K[ Add D

Time Steps (1 - 25)

03 (ppm)[1] [ [] Use Time Range
Add Vanable(s) to Formula Editor
Min: 1+ 06/01/2002 00:00:00
Add Variable(s) as Formula(s) n fo1/

) Max: 06/02/2002 00:00:00

Layers (1-3)

Time Steps (1 - 25)

m

[7] Use Time Range

Min: 06/01/2002 00:00:00

[7] Use Layer Range

Min: | 1}
Max: 06/02/2002 00:00:00 .
Max: 3|z|
Layers (1-3)
Domain
[] Use Layer Range
Edit Metadata
Max: SEI
Domain
Edit Metadata

Datasets | Areas|

After the variable names are added to the Formula Editor, click on the formula pane and use the
cursor and the keyboard to type in the mathematical functions and operators where needed to
create a valid formula (see Sectib2 andChapterl6). After the formula has been created in

the Formula Editor, click thAdd button to place it in the list of formulas available in the
Formula pane.
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To remove a formula from the formulas list, highlight the name in the list and press the yellow
minus button. Note thatemoving a formula from the formula lidbes not remove plothat
were created prior to the deletion of the formula

7.2 Example Formulas

To examine the values of ozone in dataset 1,
To examine the difference in ozone between da
03[ 2] 0.

To calculatehe percent difference in ozone between datasets 1 and 2, the formula would be
A(O03Q31[]2] )*100/ (03[2])0.To identify all cells
certain value, you can use the Boolhaaeof oper at

particular interest. A Boolean expression will evaluate to either True = 1 or False = 0. For

example, to plot the cells in which the ozone values in dataset 1 exceed 0.080 ppm, you could

use the formula A(O3[ 1] >d,edtBcellwhetdr3OB[1]Exceedsl n t he
0.080 will show the value of O3[1] for that cell; for all other cells the value shown will be zero.

The notations that can be used in formulas to represent various mathematical functions, and the
order of precedence of the functions, are listed @hapterl6, @i Mat hemat i c al Func

7.3 Selecting a Formula for Plotting

Before creating a plot, a formula must be selected. Check tehsele formula is highlighted in
theFormula pane or look to the right of the plot buttons above the plots area of the main
window to see the selected formula. By default, VERDI designates the most recently added
formula as the selected formula. To chatigeselected formula to a different one in the list,
click on a formula in the list on tHeormula pane and you will then see it displayed as the
selected formula above the plots area.

7.4 Saving Formulas

Both formulas and datasets can be saved usingateProject item in theFile pull-down menu
onthe VERDI main window. Saving new projects and loading existing projesisdiscussed
in Section5.1

7.5 Time Step Range, Layer Range, and Edit Domain

Instructions for using th€ime Steps Layers, andDomain panelsthat you see ifrigure7-1.
Adding Multiple Variables to Formula Editarr e di scussed in the next s
Tempor al Data Subsetting. o
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8 Working with Area Fil es

8.1 Area File Formats

Area files aradefinedin VERDI as shapefiles that contain area features such as watessiteds
countiesor any other shapefile that casts of a set of closed polygons.

The shapefile format (ESRI, 1998) consists of four files.

1. The *.shp file contains the actual shape vertices.

2. The *.shx file contains the index data pointing to the structures in the .shp file.
3. The *.dbf file contains thattributes (e.g., gridded concentrations).

4. The *.prj file contains the map projection information used for the gridded concentrations.

8.2 Example Area File

Shapefiles that contatiosedpolygors are used by VERDI to interpolate gridded data to
geographic bondary regions to create Areal Interpolation Plots. Shapefiles containing state,
county, or census block, for example, or any other shapefile containing polygon areas may be
used in VERDI to calculate and map formulas to the-sskacted geographic regi®. An

example shapefile containing thelijit HUC watershed boundargap for the Southea@dUC

3) is provided in the VERDI releagmder the $VERDI_HOME/data/HucRegion directory

Example oAine data archives for these shapefiles include:

http://datagateway.nrcs.usda.gov
https://www.census.gov/geo/magata/index.html

8.3 Adding and Removing an Area File

To load a shapefile, press the yellplus button at the top left corner of thgeaspane Figure
8-1). A file browser Figure8-2) allows you to changdirectories and select a shapefile file for
use in VERDI. Click on the shapefile name and chiekt. TheOpen Areapopup windows
displayed nextallowing you to select the name of the field to read from the file and supply
projection information if reded.Usethe pulldown menuand click on the Name Fieldigure
8-3) to be used. If a *.prj file is not provided with the dataget, mustspecify the projection
information. A pulldown menu prompgtyouto select the coordinate system used in the file
eitherthe Geographic (lat/lon) coordinate system or adetef (x/y) coordinate systefaigure
8-4). If youselectProjected, an additional ptdlown menu asks whagpe of projectionenter
the required information to perform the project intieset box Eigure8-5, Figure8-6). After
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specifyingthe Name Field and the Coordinate System, s€lath. The resulting plot will be
in the same projection as the gridded information used in the plot.

8.4 Areas List

The shapefile name(gyelisted in the top panel of thereas pane, and the name fields for the
polygons provided in the shapefile@klisted in the panel underneaffigure8-7). The aanal

model data are not loaded until the Areal Interpolation plots are created. As additional shapefiles
are added, the name fields associated with each shapefile are appended to the bottom of the
Areas list. Use the scrollbar on the right side ofAleaspane to view the additional name

fields that are available. To remove a shapefile, click on the name of the shapefile and press the
yellow minus button at the top left corner of thgeaspane.

8.5 Areal Interpolation

Whenyou select the Areal Interpolan Plot,your selected formula isemappedver the
polygon areas that are listed in theeas pane. To select a subset of the polygon areas, and view
the average and total values for selected formulas, see SEgtibAreal Interpolation Plot.

Figure 8-1. Areas Pane

Area Files

I

Areas
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Figure 8-2. Open Area File Browser

F B
|£| Open Area File: File ﬁ

Select one or more shapefiles containing areas.
(An example file would be a shapefile containing HUC regions.)

Look in: [ . hucRegion - 11- % ,
[ || huc03.shp
=P
Recent Items
Desktop

[l

My Documents

A

Computer

-
L' File name: huc03.shp

MNetwork . r .
Files of type: _Shapeﬁles (=shp) -

<Back Finish

Figure 8-3. Open Area File: SelectName Field
r|é| Open Area File: Coordinates ﬁj

Please select the name field.

MName Field: [PRJ,CO\!'J-D vJ‘

PERIMETER.

[ <gack |[ next> | [ Finish |

% =
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Figure 8-4. Coordinate System

— |
| £| Open Area File: Coordinates P " @

Please select the name field and the coordinate projection to use.

Name Field: [ppy cov ID |

Coordinate System: LGeographc {lat/lon) .J'
Geographic (lat/lon)

Projected {(x,v)

Figure 8-5. Projection Information

— |
| £| Open Area File: Coordinates P " @

Please select the name field and the coordinate projection to use.

MName Field: [pr1 cov ID - |

Coordinate System: |projected (x,y) -

Projection Information

Projection: I_Eq“al Lat/Lon

x|

Folar Sterographic Prajection
Lambert Conformal Conic Projection
Mercator Projection

ransverse Mercator Projection
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Figure 8-6. Additional Data Fieldsfor Selected Projection

Please select the name field and the coordinate projection to use.

|| Name Field: |pr1_covID -

| Coordinate System: | projected (x,y) -

i Projection Information

S5

Central Meridian

Ellipsoid Mame Airy

|
|
|

Latitude of Origin

False Easting

False Morthing

[ <Back || next> |[ Finish |

Figure 8-7. Area Name Fieldsin Current Shapefile

Area Files

2

38
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9 SubsetStpiantg al and Tempor al D

Both theDatasetpaneand theFormula paneinclude the three panels discussed in SecBohs
through9.3: Time Steps, LayersandDomain, respectivelySection9.4then discusses the
precedence rules for subsetting data that deterwine¢herDatases or Formulastake priority.

9.1 Specify Time Step Range

TheTime Stepspanel(Figure9-1) displays the range of time steps included in a dat@bket

maximum timestep range that can be used for a dataset or formula is specifiedMmtiaad

Max spinner controlsYou can use these controls to select a subset of the availablgtéjme

range for plotting. Check tHdse Time Rangebox above the spinner controls to tell VERDI to

use the timestep range values you have specified when it creates a plot. By default, a plot

initially displays data for the minimum time step specified in Thmme Stepspanel The range of

time stepshownin the Time Stepspinnercontrol at the top of the plot reflesthe subset of

time steps specified when thise Time Rangeboxis checkedThe date and time dfietime

stepdisplayed in the ploare shown below the-axis labelsSu b s et t i ng oa nmbld tasdset 0
time-step range affect plogoduced with those dat8ection9.4 describeshe precedence rules.

Figure 9-1. Specify Time Step Range

=[veco . w - ¥ g e o
File Plots Window Help
E @ | E ‘ Fast Tile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Vector Plot Contour Plot Selected Formula: 03[1]
ol
Datasets « ||| File Configure Controls Plot GIS Layers

] =@ - - Time Step:@ 06/01/2002 04:00:00 Layer: /2] stats: [Hone =] > Slow:
1] CCTM46_P16.base( 2a. 36k. 0 3MAX
Layer 1 O3[1]

[1]=CCTM4E_P16 base0Za 36k O3MAK

1.008E-1

Variables 88222

Double-dlick to add the variable as a formula. 81

NO (ppmv)[ 1] T3
NO2 (ppmV)[1] i3}

03 {ppmV)[1]

m

T.862E-2

B.302E-2

ppmy

5.041E-2

Time Steps (1 - 25)
| se Time Range
Min:@lﬁfﬂlfzﬂﬂz 04:00:00

ITHIE2

2521E-2

Max: 2515 06/02(2002 00:00:00 b 1.260E-2

Layers (1-3) 1

2.780E-7
T T T T T T T
[ Use Layer Range 1 25 49 73 97 121 145

Min: [ 12 Jurie 1, 2002 04:00:00 UTC
Max: | 3/ Min (78, 17) = 1 BBSE-B, Max (20, 45) = 6 776E-2

Domain

Datasets | Formulas | ArEasl
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9.2 Specify Layer Range

Information on the range of vertical model layers included in a dataset is displayed ayé¢he
panel(Figure9-2). Use theMin andMax spinner control$o select a subset of the available

layer data for plotting. Check thése Layer Rangebox above the spinner controls to tell

VERDI to use the layers yohave specified. By default, a plot will initially display data for the
minimum layer chosen in tHeayers panel.The range of the layers available in ttegyer
spinnercontrol at the top of the plahatcheghe subset of layers specified when thee Layer
Rangeboxi s checked. Subsetting a dsplosmoeucdds or
with those dataSection9.4 describes the precedence rules.

Figure 9-2. Edit Layer Range in Formula Pane

[ VERDI = | B |
-
File Plots Window Help
= @ | HE | Fast Tile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Vector Plot Contour Plot Selected Formula: 03[1]
8 & x || Teos - oogx
Datasets ||| File Configure Controls Plot GIS Layers
T = - y
Time Step: 1+ 06/01/2002 00:00:00 Stats: | Mone - | = < I> > Slows
[1] CCTM46_P16.base02a, 36k, OIMAX - .

Layer 2 O3[1]

[1]=CCTM4E_P16.hase02a 36k 03IMAX

oo 9.871E-2
91
Variables r 8.637E-2
Double-dick to add the variable as a formula. L 82
NO (pomV)[1] i 73 7 403E-2
NO2 (ppmV)[1] B4
03 EpmVil1] . BI170E2
55 £
2 4.936E-2
46
Time Steps (1 - 25) ko 3702E-2
[7] Use Time Range 8 2 4RAE-2
- 19
Min: 515 06/01/2002 04:00:00
- § 1 1.235E-2
Max: 25+ 06/02/2002 00:00:00
1 - - - - - - 7 G40E-B
Layers (1-3) 1 25 49 73 97 17 145

i Li R
(s Layer Rance June 1, 2002 00:00:00 UTC

Min:: Min (95, 55) = 9.082E-3, Max (54, 48) = 8.147E-2

Datasets | Formulas I Areas‘

9.3 Specify Domain Range

Datasets contain data for cells over a particular geographicTdme&/ERDI programefers to
this areaas adomain By default, the entire domain contained in a dataset is used in creating
plots.Use heEdit Domain dialog box to select a subset of this domain for plotting.

To access thEdit Domain dialog box, first use the vertical slide bar to bringEreenain pané
(located below théayers panel) into view if it is not already visibl&iQure9-3). To select a
subset of the domain, press it button. TheEdit Domain dialog boxthenappeas (Figure

9-4). If the area of interest is large, background data such as state and county outlines will be
shown on the map. Theagnifying glassbuttons above the map can be used to zoom in and out
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on the map. Use thpan icon to drag the map to a position where the desired area is displayed.

To select the desired cells, first press$eéect Regiorbutton. You can then drag a box around

the area of interest; selected cells will appear in blue. Tottleaelected area, use thkear

Regionbutton. When you are satisfied with the domain subset you have chosen, clik the
butonSubsetting a datasetds or formulads domain
Section9.4 describes the precedence rules.

Figure 9-3. Move the Domain Panelinto View

File Plots Window Help
B Q | B | Fast Tile Plot Areal Interp Vertical Cross Section Time Series Time Series Bar Plot Scatter Plot Vector Plot Contour Flot Selected Formula: 03[1]
A File Configure Controls Plot GIS Layers
Time Step: 1/+{ 06/01/2002 00:00:00 Layer: 2 Stats: :None - = Slow:
Variables £l Layer 2 03[1 ]
Double-dick to add the variable as a formula.
[MFCCTMA6_P16.hase02a 36k O3MAK
o " . 9.87T1E2

03 {ppmv)[1] - o -

y E z 8.637E-2
T.403E-2
Time Steps (1 - 25)
[] Use Time Range - B17V0E2
E

Min: 55| 06/01/2002 04:00:00 E 2 4936E-2

Manc: 25+ 06/02/2002 00:00:00
A702E-2

Layers (1-3)

Use Layer Range 2.4B8E-2
Min: 25 1.239E-2
M 3 T T T T T T T 7.540E-B

@ 1 25 449 73 a7 121 145

Edit Metadata m June 1, 2002 00:00:00 UTC

Min (95, 55) = 9.082E-3, Max (54, 48) = 8.147E-2
Datasets | Formulas I Areas‘
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Figure 9-4. Edit Domain Dialog Box

B edit bomain: 03[1] x|
J pl pl@ Select Region | Clear Region (1, 102)
SN
o —
?ﬁ
&% \ %g -
Caneel

9.4 Rules of Precedence for Subsetting Data

Use thesubsetting feature to combine variables from two or more datasets that originally
contained diffeent but overlappintayer, time ste@nddomainranges Selectidenticalsubset
of the data available imachdatasesuchthattheirtime ste, layeis,and domairranges match.
Then you can selewgtiriables from those datasétscreate a fonula andplot the dataBecause
both theDatasetpane and thEormula pane have th&ime Steps, Layers,andDomain panels
descibed aboveprecedencerules e t er mi n e setingstdke iarity.dt & snportant
to understand these rules.

NOTE: You must check the appropriate boxes to have your selected ranges take effect.

1 Dataset preecence:A subset of data specified in tbatasetpane takes precedence over any
subset specified in tifeormula pane However, VERDI does not changee range
displayed in thé-ormula panewhen you select a subsmt theDatases pane. For example,
if a dataset has a full tirrtep range of-@8 andyou select timestep range of-20 on the
Datasetpane, then the-8@8 timestep range that is listed for the formula in Bogmula
pane is not applicable. Whgou subsequently createplot, the timestep range subset you
chose in thdatasetpane (240) is displayed.

1 Formula rangedf you do not specify aubset for a particular data type (time steps, layers, or
domain) in theDatasetpane, then any subsettifay that data typé& the Formula pane
takeseffect.

1 New formulas: If yowcreateaformula using variables from multiple datasets, it is important
to use thd-ormula pane to subset the domain ranfjeeededDo nottry to create matching
subset domain ranges for multiple datasstag theDatasetpane for each datasdtall of
thesubsetslo not match exactlWERDI will generatean errowhen youattempt tomapa
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formula using variables from those datasgtgyre9-5). Instead, ging theFormula paneto
specifythe subset of the domain to be applied for all dataset variables used in the formula.

Figure 9-5. Error Generated Whena Formula Uses UnequaDomains

B verDI -|ol =|

File Plats window  Help

| = &=

Tile Plot | Wertical Cross Seckion | Time Series | Time Series Bar Plok | Scatter Plot | ‘ector Plot | Conkour Plot ISe\ected Formula: 03[2]-03[1

Formul "0 || Tile: ©&[1 - -
[Formlos | IIE L ]F [Tile: 0321 = x
O la: «| Fi Caonfi Cont
'Formu Ail2 SEnisls e File Configure Contrals  Plot
:I Time Step: | Zﬂ — —
Time Step: I 03. 06/01/2002 00:00:00 Layer: I 03.
03[2] - Layer 0
52 0.10
50 &0
0.00
0.08
Joslel-osn] .07
~Time Skeps (0 - 24) 0.08
[~ Use Time Range E
S 008
o
Min: DE: 06/01/2002 00:00:00 a0
0.04
Max: 245: 06/02/2002 00:00:00
rLayers {0 - 21} 25 0.03
I Use Layer Range 05 100 105 110 15 120 126 ooz
I¥in: DEC 85 80 X oot
Max: | 212 June 01, 2002 00:00:00 UTC
Min (123, 44) = 0.005, Max (105, 31) = 0.06
|—Dnma|r. |d Min{ Tile: 03[2]
Datasets Formulas Tile:: OS[l]l Tile: O3[1T Tile: G3[L] | e U3
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10Creating Pl ot s

After creating a formula, you are readycteate andiew some plots. The available plot types
are shown on the buttons at the top of the VERDI main window: fagidileareal interpolation
plot, vertical cross sdion plot, time series plot, time series bar plot, scatter plot, and contour
plot. All of these are described in tlulsapter Note that not all datasets are appropriate for all
plot types.

To generate a plot firstighlight a formula in the list of formulas you have created in the

Formula pane You can also see the selected formalthe top right corner of the main VERDI
screen (i.eto the right of the plot buttohsNext, generate a plot by clicking on thattplot y pe 0 s
button.If VERDI needsadditional information to generayeur chosermplot, a dialog box

appears to prompt you for that information.

Each plot contains its own menu bar at thedbits window withoptions for configuring and
exploringthat typeof plot. The menusnay includeFile, Configure, Controls, Plot, andGIS
Layers. The options for each of these menus are described in more d€hapterll, Idt P
Menu Bar . o

10.1 Fast Tile Plot
The FastTile Plot allows the user to display thiene stepsand vertical layers contained in a

gridded dataset and to display grid cell time aggregate statigticexample of thé&ast Tile
Plot window is shown irFigure10-1.
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Figure 10-1. Fast Tile Plot

s
Eile Configure Controls Plot GIS Layers

gﬂme step:| 113 06/01/200200:00:00 Layer: 1] Stats: [None -] > [« ][Iz ][ > ]sow[s0 |
Layer 1 O3[1]

[1=CCTMAB_P16.hase02a. 36k 03MAK

1.008E1

8.822E-2

VA62E-2

6.302E-2

Py

5041E-2

3T781E-2

28521E-2

1.260E-2

2.790E-7

T T T
1 1 41 61 a1 101 11 14

June 01, 2002 00:00:00 UTC
Min (124, 48)= 5111E-3, Max (54, 48) = 8.010E-2

10.1.1 Time Selection and Animation Controls

At the top left of the fast tile plot, the spin control can be used to change the time step by clicking
the up or down arrowAlternatively, highlight the value shown for the current time step and
type in the desired value; press thneter key.

Buttons n the top right corner of the plot alloyouto use plajstop reverse, forward, argpeed
options to control the animation of the pl@ontrol the speed of the animation throughtthe
box labeledSlow; the default delay iSO millisecondsetween frenes If thattext box is not
visible, expandthe | ot  w widtldby gliékimg with the left mouse button on thght edge
of the window and dragging to the rigkinter a numbein the boxfor the length othe delay
and therpress théenter key. A larger plot with multiple map layermayrequirea shortedelay
between framethana small zoomedh plot with few map layers.

10.1.2 Layer Selection

The Layer displayed for the plot can be controlled by clicking on the up or down arrow for the
Layer spin control in the top center of the plot.
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10.1.3 Grid Cell Time Aggregate Statistics

The pull down menu option label&fats providesthe option to display gii cell timeaggregate
statistics (e.g., pecell minimum, maximum, mean, geometric mean, median, first quartile, third
guartile, variance, standard deviation, coefficient of variance, range, interquaartjes sum,

time stepof minimum,time stepof maximum, maximum &our average, and hours of
noncomplianckg

VERDI calculates the grid cell time aggregate statistics as follows: For eacty,&lin(the

currently selected domain (independent of neighboring cells), the aggregated statistical value is
cdculated over the currently selected time steps. In other words, the aggregated statistical value
is calculatd for the plotted formuldor cells {,j,k,tmin...tmax), with the number dime steps,
wheren=(tmaxtmin+1).

MINIMUM: min (var(i,j,k,tmin), var(i,j,k,tmin+1), ..., var(i,j,k,tmax))
MAXIMUM: max (var(i,j,k,tmin), var(i,j,k,tmin+1), ..., var(i,j,k,tmax))
MEAN: SUM / n

GEOMETRIC_MEAN: ((var(i,j,k,tmin), var(i,j,k,tmin+1), ..., var(i,j,k,tmax}f’

= =2 =4 =4

MEDIAN: value at 58 percentile ofsorted {var(i,j,k,tmin), var(i,j,k,tmin+1), ...,
var(i,j,k,tmax)})

1 FIRST_QUARTILE: valueat 28" percentile of sorted (var(i,j,k,tmin), var(i,j,k,tmin+1), ...,
var(i,j,k,tmax)))

1 THIRD_QUARTILE: value at 78 percentile of sorted (var(i,j,k,tmin), vdr,j,k,tmin+1), ...,
var(i,j,k,tmax)))

1 VARIANCE: ((var(i,j,k,tmin}MEAN)? + (var(i,j,k,tmin+1}MEAN)? + ... + (var(i,j,k,tmax)
MEAN)?) / (n- 1)

STANDARD_DEVIATION: VARIANCE®®
COEFFICIENT_OF_VARIANCE: STANDARD_DEVIATION / [MEAN]|
RANGE: MAXIMUM - MINIM UM

INTERQUARTILE_RANGE: THIRD_QUARTILE- FIRST_QUARTILE
SUM: var(i,j,k,tmin) + var(i,j,k,tmin+1) + ... + var(i,j,k,tmax)

TIMESTEP_OF_MINIMUM: Gbasedime stepwvhen cell contains its minimum value

== = =2 4 -4 A -

TIMESTEP_OF_MAXIMUM: O-basedime stepwhen cell contains its maximum value

UNCI Chapel Hill 46 Institute for the Environment



User 6s Manual for VERDI 1.5

1 HOURS_OF NON_COMPLIANCE: number time stepghat the cell value exceeds a
given threshold |{Var(l,j,k,t(i))>threshold}|

1 MAXIMUM_8HOUR_MEAN: Max (M1, M2, ..., Mnr8) where Mi = mean(var(i,j, ki),
var(i,j,K,ti+1), var(i,j,K,%+2), ...,var(i,j,K,k+s), fori = 1..n8

10.2 Areal Interpolation Plot

Theareal interpolation plot displays thénterpolatedvalue of the selected formullar each

polygon in the selected area filEomparethe colors of the polygons those shown in the

legend, tcsee the relative values of the formula for each polygon drea.Areal Interpolation

Plot includes several capabilities that are not available for other plot types, so these are described
below, rather than i€hapterl1: Plot Menu Bar.

10.2.1 Options Menu

The Areal Interpolation Plot emu contains a@ptions menu to allow the user to change the
map to display eithethe Area Averaged=(gure10-2), the Area TotalsKigure10-3), or the

value of the formula contained the Gridded Dat&$ (uninterpolated)Rigure10-4). The

Options pull-down menu may also be used to dispMlyarea segments that are loaded in the
area list, or to display only the area segments that are selected by highlighting the name field
from the area listRigure10-5).
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Figure 10-2. Areal Plot: Area Average

File Configure Controls  Plob  GIS Layvers
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ArealInterpolation

UNCi Chapel Hill 48 Institute for the Environment



User 6s Manual for VERDI 1.5

Figure 10-3. Areal Plot: Area Totals

Arealnterpolation

File Configure Controls Plot  GIS Layers  Options
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Figure 10-4. Areal Interp olation Plot: Show Gridded Data

Arealnterpolation

File Configure Controls Plot  GIS Layers  Options

TimeStep: | 1 | 01/01/2001 01:00:00 Layer:| 1 | Slow:
Layer 1 DRYOX_N[4]

[4]l=BaseCase.dat

12116 -

10,105 4

kaiha

8.093 -

6.082

4.070

2.058

0.047 -
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Figure 10-5. Areal Interpolation Plot: Show Selected Areas
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10.2.2 Areal Values for Polygon Segment

To view the area, total value, and average value for a selected pebgmentise the mouse
cursor tohoverovera polygon on the map. The values are shown at the bottom leé of th
information panelKigure10-6).
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Figure 10-6. Areal Values for Polygon Segments

Eile  Plots  MWindow Help

E Q ¢ 3 TiePlot Fast Tile Plot Areal Interp Wertical Cross Section Time Series Time Series Bar Plob Scatter Plot Yector Plot Contour Plot Selected Formula: DRYDX_N[2]
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Area Files File Configure Contrals  Plot  GIS Layers  Options

‘Tmestep:| | |o01/01/200101:00:00 Layer: | 1| Show:
Layer 1 DRYOX_N[2]
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55
53
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#
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e
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CBrea: 1363 704919.7 kg 4.56044 kg/ha |[(12z0, 53)

10.2.3 View and Export Areal Plot Data in Spreadsheet Format

To view the average and total interpolation values for selected formulas in a spreadsheet format,
right click on the Areal Irerpolation Plot and seleéirea Information (Figurel0-7). The Area
Information Spreadsheet contains four colsntine identification number from the name field

for the polygon, the total area, average interpolated value, and total interpolat@iglre

10-8). At the top of théArea Information tab, the user may seldeéie>Export to export the

data to sspreadsheet fild<{gure10-9). The save popup window allows the user to specify with
either a text (.txt) ocommaseparatedralues(*.csv) format, also known as amonadelimited

textfile (Figure10-10).
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Figure 10-7. Right Click on Area Plot

Manual for VERDI 1.5

Figure 10-8. Area Information Spreadsheet

Fie Configure Corbrols Plot  GISLayers Options File
Time: Step: |:| 01/01,/2001 01:00:00 Layer: |:| Area Information: DRYOX_N[1] (0, 0)
Hame Area (kmz) DRYOR_N[1] (ka) DRYOX_M[1]_a (kafha)
Layer 1 DRYOX_N [2] 3010101 SE55,875740826468 2433536.5 4,302862 ~
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Properties. .. 16138 3010202 1503, 3636596603767 986721.5 5.0790167
Save Image As.. 3010201 4392,630729537164 [2160675.8 4.918641 =
3010204 4105, 370007776452 18045853 4.395672
print.. 3010105 1545, 727366164398 704919.7 4.56044
Zoom_In 14128 3010103 5278,531687088094 Z507917.2 4.7511644
Zoom_out 3010108 1534, 967660366956 [667539.25 4.3502984
Max_zoom_Out 3010205 9742, 857916457127 3446319.2 3.5372775
45 12116 3010104 3206, 723523436829 1595897.2 4.979840%
s 3010203 2164 ,7607501077305 902743.25 4.132028
3040101 6298,539515026009 [538349.5 4.030061
4 10405 3010107 3373, 2008771270318 1293966.2 3.835017
38 3020102 2275, 128373094424 963203.0 4.2317605
77 - 3020101 3355,0225950614754 1514861.4 4.5152044
3 e - 3020201 6172 757287822339 l2085992.2 4.837372
1 3030002 4378,35502573675 2168069.5 4.9517903
33 3040102 2334,434805271438 1042260.25 4.464722
31 3050101 G064, 90797 726265 ZF16767.2 4.4660824
5 6.082 3040103 3086, 777843056976 1519024.9 4.9210696
. 3030003 3734,570705962271 1607924.5 4.3055134
3020103 2532, 450120517577 901513.06 3.5598452
25 3020203 2618,7410501 73038 976491.75 3.7268597
4070
23 e 3020104 2528.108448659794 [243170.75 108 ™
21 Areallnterpolation | area Information: DRYCR_M[1] (0, 0)
18 20158
17
15
13 0.047 -

T T T T T T
99 104 109 4 ma 124 129

Areallnterpolation

Figure 10-9. Export Spreadsheet

Figure 10-10. Name and Save Spreadsheet

X

Save

Save in: |@ data

e

My Recent
Docurments

@

Deskkop

2 EE

My Documents
My Computer
Iy Metwark.
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File nae: |dryox).|.csv\ | [ Save ]

Files of bypet [ Text Files (* b, *.csv) | [ canesl ]

¢ Area Information: DRYQX_N[2] (0, 0)

i Shpe Files area (kma) DRYOX_NLZ] tha) DRYOX_MIZ]_A (katha)
1315 [5655.575740526468 2433536.5 4302869 -~
1327 4515.6256a1 196322 461575 45313407
1309 1903 3636596603767 9667ZLS 5.0730167
1323 4392.8307 29557164 21606755 4913641
1339 4108, 37000777452 16045653 4395672
1363 1545, 727366164398 7049197 456044
1354 (5278, 53 167 IARDS 5079172 47511644
1372 1534 467600386456 £67539.25 43502994
2220 [a742,857916457127 FvEa1a.2 35372775
B TR e ] 15aeaGT 2 4.9790403
2222 2134.7e07501077305  B02749.25 4132028
1413 6296, 539515028009 e536343.5 4030061
2225 aTa.eeneTTIETOMG (12939662 5605317
1404 226, 12s3ra0aeazd 9632030 42317605
1417 BaEs.nEeEnAI4TE4 |1514aG1 4 45152044
1424 6172, 75728752233 29359922 4337372
1440 4378.35502573675 21680635 49517903
1473 (24, 434605271436 1042260,25 4464722

-

Area Information: DRYOK_N[2] (0, 0) |

10.2.4 Export Areal Plot Data to Shapefiles
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NOTE: The capabilitydescribed in this sectidms been disabled VERDI 1.5due to errors in
geolocating data in the shapefile during the explamtimproved version of this feature should be
available in a future VERDI release.

At the top of theArea Information tab (Figure10-11), the user may seleEile>Export Shape

Filesto export the data to a shapefile the Save popup windowigure10-12), input the name

in the File Name field, and select file type: Shapefile (*.sAp)e data provided in the
spreadshedt name field, total area, average valial valué are exported to the shapefile. A

GIS program such ddserfriendly Desktop Internet GIS (uDidpttp://udig.refractions.nét/an
opensource Java programay be used to view the shapefiles generated by VERDB¢.

shapefiles are saved as five separate files that must be kept together as part of the ESRI format
(*.shp, *.dbf, *.prj, *.shx, and *.fix). There are no units assigned to the data that are satesl
shapefile, so its important for the user to keep a copy of the cora®iamited text file or to

keep some alternative text file that specifies the units for each data field

Export Area Information: DRYOX_N[2] (0, 0) Savein: | (L) My Documents v P EE
Export Shape Files

Tt Area (km2) DRYOK_M[Z] (k) DRYOK_N[2]_A (kaiha) N =) Downloads

1315 [5655.875740626468 2433536.5 4,302663 ~ ]
4 () My Archives
1327 4515.625631195322 2046187.5 4.5313487 )
My Recent j My Music
1309 1903,3636596603767 966721.5 5.0790167
Docurments Lu‘ My Pictures
1323 4392,830728537 164 2160675.8 4.916641 ¥
1339 4105, 370007776452 1304585.9 4,395672 = 5ty videas
1363 1545,727366164398 704919.7 456044 [C3) Onehate Notsbooks
1364 52768.531687083094 2507917.2 47511644 Deskiop [C7) Raster_Users_Guide,3.6_Files
1372 1534,467630366456 66753925 4,3502384 ) Reports
2220 9742.857916457127 3446319.2 3.5372775 ) SurrogateTonlUserGuide.v3.6_files
1389 [3206.723523436029 15868972 4.9793403 )
s/ L) UAE
ze22 [2184,7607501077305 902749,25 4,132028 d
1413 l6298.539515026009 2538349.5 +.0a0061 My Dacuments | | Updaters
2225 [3373.2008771270318 1283966.2 [3.835917 [& dryox.shp
1404 2276, 126379094424 963203,0 4,2317605 "\Ig @ DRYOR_M1-DRYOK_N3.shp
1417 [3355.022595061 4754 1514861.4 14.5152044 :}, @ dryox_tat,shp
1424 6172,757287622339 2985992.2 4.837372 My Computer
1440 4375,35502573675 2168069.5 4,9517903
1473 [2334,43480527 1436 104226025 4464722 ‘:!]
> File name:
My Metwark,
Places Flles of bype: | Shape Files (* shp) v

10.3 Vertical Cross Section Plot

Thevertical cross section plotallows you to sbw a slice of dataRigure10-13). A popup

dialog box Figure10-14) prompts you for information needed to create the atier eithe the
column to be used (for aqaxis cross section) or the row to be used (fpiaadis cross section)

in the plot. The current time step on the plot can be changed usihgrbéetepspinner control
above the plgotwhich also changes the date and tshewn in the bottom of the plothere is

also aColumn spinner controto change the column number (or row number). The ges8on
column number (or row number) is included in the title of the grhok changes as you change the
spinner control
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Figure 10-13. Vertical Cross Section Plot
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VERDI 1.5
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10.4 Time Series Plot

Thetime series plotshows a line graph with the aveeaglues over timeKigure10-15). The

pl ot is made for the for mul a-$teprange.lBachtirmed do mai
stepbs data areravdercagedalti neamrel gpttepds data p
changed using thieayer spinner controbbove the plot. The layer value listed in the title is

updated when you change the layer.

Figure 10-15. Time Series Plot
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10.5 Time Series Bar Plot
Thetime series bar plotshows average values over timaibar plot formatKigure10-16)

ratherthan a line formatRigure10-15). Other than that, the description of this plot type is the
same as for the time ges line plot (see SectidiD.4).
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Figure 10-16. Time Series Bar Plot
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10.6 Scatter Plot

Thescdter plot shows the relationship between two formulas using @oggire10-17). Specify

the formulas using the dialog box that comes up beforplthés displayedKigure10-18). The
current time step and layer can be adjusted using the spinner controls above the plot. The data
from a scatter plot may be exped by selecting thEile menu option and then selecting Export
data. If your dataset has more than one layer or time stpppap window (se€igure10-19)
allowsyouto specify whetheyou want to exporthe data for the current layer, or for all layers,
and for the current time step, or for all time steps. Specify the time and layer ranges, and then
click theOK button. A Save popup dialog box apgeddavigat to the directory in which you
want to save this file and eni@file namewith a .csv extensionThe CSV file will be comma
delimited, and will contain the following columns of data: layer, tateg) x-axis formulay-axis
formula.You can open thiglé in Microsoft Excel or another spreadsheet program if your data
does not contain too many rows (65,536 or 1,048,576 depending upon Excel version).
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Figure 10-17. Scatter Plot

MNO2[1] x O3[1] Scatter
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Figure 10-18. Scatter Plot Dialog Box
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Figure 10-19. Scatter Plot Export Data into a CSV file
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Time Step: 1 |§| 08/01/2006 00:00:00 Layer: =
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10.7 Contour Plot

Thecontour plot shows @hreedimensional 8-D) representation of valuevera geographic
area Figure10-20). The current timestepand layer can be adjusted using contaddevethe

plot. You canalsoanimate the plot over time using aption in thePlot pull-down menuigure
10-21). In addition, the contour plots can be rotated in three dimensions to achieve different
viewing angles by using tHeft mouse button to grab and rotate the ffogure10-22).

UNCI Chapel Hill 59 Institute for the Environment



User 6s Manual for VERDI 1.5

Figure 10-20. Contour Plot
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Figure 10-21. Contour Plot Menu Options
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Figure 10-22. Rotated Contour Plot
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11 Pl o't Menu Bar

Each VERDI plot contains its own menu bar that has options specific to that type of plot. As an

example, the menu options at the top &hatTile Plot include those shown iRigurel1-1.

Most options are common to all plots, and function in the same way (unless the option is grayed

out) for all plot typesTherefore, this chapter is organized by menu instead of by plot type.

Figure 11-1. Fast Tile and Areal Plot Pull-down Menu Options

File Configure Controls Plot GIS Layers
Print Configure Plot Zoom Time Series of Add Map Layers
Probed Cell(s)
Export as Load Probe
Image Configuration Time Series Bar of
ProbedCell(s)
Save
Configuration Time Series of Min.
Cell(s)
SetRow and Configure GIS Layer
Column Ranges| Time Series of Max
Cell(s)

Show Grid Lines Animate Plot Set Current Maps a
Plot Default

Show Lat/Lon Add Overlay

11.1 File Menu

Options in theFile menu include printing a plot and exporting a poan imagdile. Plots can
be saved aBMP, EPS, JPEG, PNG, or TIRmagefile formats.The ASC format is an ASCI|
dump of the cell values. NOTE: The export to Shapefile is not available in VERDI 1.5.

11.2 Configure Menu

The Configure pull-down menu contains the following options: Configure Plot, Load
ConfigurationandSave ConfigurationWhen you want to see your changes on the plot, press
the Apply button. When you have finalized the settings for your, glatk theOK button to

close the Configure Plot dialog box.
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11.2.1 Configure Plot

This feature is available for only the Fast Tile Plot and the Areal Interpolatior-Rjote11-2
throughFigure11-5 show the dialog boxes that appear when you select Configure Plot. The
Configure Plot dialog box contains four tabTitles, Color Map, Labels,andOther.

1 Titles tab(Figurel1-2): Use the selections on this tabedittitle textand séectthe font
type, sizeand color for the title and two subtitles of the pfabitles may be turned on or
off by sekcting or deselecting the check box for esihitle. If a check box isiotselected
theassociatedext, fonttype and sizeand color bogsare gayed out.However, you must
provide a title or VERDI will provide its default title for you. To blank the title you must
select it and then enter spaces for the name of the title. If you deselect MERDd will
provide its default title for you.

0 Text: Enterthe desired texdirectlyi n t he textbox. You can ent e
and up tawo optional subtitles.

o Font: Press th&electbutton to the right of the Font line for the title or subtitle you wish

to change. Your systembs standard Select F
Select a font family, font style, and size; press@iebutton to return to the Configure
Plot tab.

o Color: Press thé&electbutton to the right of the Color line for the title or subtitletit
There are five types of color palettes that you can use to select & Svl@atchesHSV,
HSL, RGB, and CMYKi each on its own tahWhen you select a color examples of its
use are shown in the Preview portion of the Select Color window. SelgaKtheitton
to accept the color and return to the Titles tab of the Configure Plot dialog box.

1 Color Map tab(Figure11-3): This tab provides many widgets for you to configure your
legend colors, break points, range, &tou canselect the number of tiles, the palette type to
be usedthe color interval, the number format, and $ieale

o Number of Tiles: Start by selecting the number of tiles. Options in some other
selections, such as the available palettes and break points, change as you vary the number
of tiles.

o Palette Type:Three p&ette types are available: Diverging, Qualitative, and Sequential.
Diverging has dark colors at the maximum and minimum of the range and light colors in
the middle. Qualitative has a mixture of colors. Sequential has a dark color on one end
(typically themaximum) with lighter shades of the same color proceeding to the lightest
shade at the minimum. The color palette that is frequently associated with air quality
modeling results is one of the Newton RGB paletfabe Sequential type.

0 Reverse:The reverse button reverses the order of the colors in the selected palette. For
example, if a sequential palette is used, the reverse button changes the color intensities
such that the darkest color is at the minimum instead of the maximum of the scale.

o Interval: The interval can be set to either Automatic or Custom. The typical setting is
Automatic, meaning that VERDI calculates the interval break points based on the
minimum and maximum values in the dataset. Change the interval to Custom if you need
to edit the values for Interval Start for each color tile.
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o Number Format: To specify the number format used in the map legend, enter the format
in the entry box using the C language's prjmb{tine’s format syntax (e.g., for %1.2E, a
zero in the | egend would be printed with t
would be 0.00).Then clickthe Rebuildbutton.

0 Scale:Select either Linear or Logarithmic. The interval start values are atitadty
adjusted when you change the scale.

o0 Min andMax: The minimum and the maximum values are computed for the data to be
plotted. If you set the Interval to Automatic, you can change the values for the minimum
and maximum. Then, press the Rebuild hutiad the Apply button to see your changes
both in the legend and on the map. You cannot edit the minimum or the maximum value
if the Interval is set to Custom. Instead, directly edit the Interval Start values; the Interval
Start value for the lowest intal is the same as timeinimum value.

o0 Rebuild: The Rebuild button is either active or inactive (i.e., grayed out) depending upon
what other widgets are active. If you make changes and the Rebuild button is active,
press it before continuing.

1 Labelstab(Figurell-4): This tab provides widgets for you to edit more labels on your plot.
There are four tabs through which you can #wdtlabels of the Domain Axis {xxis),the
Range Axis (yaxis), Legendand Footer

o Domain Axis: This tab has two parts: Label and Ticks. Use the Label panel the same
way as the Titles tab (above) by editing the Text, Font, and Color. The Ticksapjansl
you to change the labels associatkedt h t he ti cks on the Domain
Label sdo checkbox is typically checked, but
labels on this axis. Number allows you to decrease the number of tick labels. Note that
you cannot increase the numloéiticks via this screen and the values of the ticks do not
change; you are effectively turning tick labels on/off via this checkbox. The Font and
Color widgets work the same as for the Titles tab.

0 Range Axis:All the widgets on this tab are the same ashenDomain Axis tab. You are
just making the changes for the Range Akigure11-6 shows an example plot where
the number of Tick Labels has been reduced in both the Range Axis and the Legend, but
the number of tick labels has not been reduced in the Domain Axis.

o Legend:All the widgets on this tab are the same as on the tabs for the axes. Use the
Label part to designate and format the label that appears vertical in the left side of the
legend box. The tick labels are for the boundaries between colors in the legend. If you
uncheck the Show Tick Labels checkbox, the tick labels disappear from the legend. You
cannot remove the legend entirely at this time in VERDI.

o Footer: This tab is divided into three parts: Line One, Line Two, and Observations Data
Legend. Lines One and Tvawe for the first and second lines of footers, respectively.
VERDI automatically creates these lines for you, but you can either edit or remove them
here. You cannot enter text for the Observational Data Legend if you do not have
observational data on yoptot.

1 Other tab(Figurel1-5): You can use the widgets on this talkenable or disable showing
the grid lines, and to edit the vector arrow color and the series colo
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Figure 11-2. Configure Plot, Titles Tab
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Figure 11-3. Configure Plot, Color Map Tab
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Figure 11-4. Configure Plot, Labels Tab
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Figure 11-6. Example Plot with SelectedTick Marks for RangeAxisand Legend
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11.2.2 Save Configuration

If you have made changes to the configuration of a plotyemito reuse thatonfiguration for
other plots, use th8ave Configumation selectionfrom theConfigure menu It is very important
() to name the file in a manner that you will remember what it contain€atmlsave the file
in a logical place so you will be able to find it when you need it.

The file name should indicatbe formula name, the dataset, and the type offf@ot which t

was saved. Also, use the A.cfgd eAnteeamgd on t o
file name is <FormulaName>_<DatasetFilename>_<PlotType>.cfg, or

AO3 CCTM base _ tile.cfgo.

You may decide to keep your configuration files with projectshah they relate or in a
common directory. If you put them into a directory, a convenient place may be under the
USER_HOME/verdi directory. For example, in Windows you already have a
\Userdusernamwerdi directory. Add a config_files subdirectory andesg@ur configuration
files there. In a Linubased system create the ~/verdi/config_files directory.
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When you choose to save your configuration, VERDI displays a popup box asking if you want to
save the title/subtitles. When VERDI displays a file choasarigate to your directory and enter

the file name. Press tig@avebutton. Although the configuration files generated by VERDI look
similar to HTML or XML files, they are just text files containing tags compatible with the parser
in VERDI. You can look athe contents of these files in a plain text editor (e.g., Notepad), but be
very careful if you decide to change their contents; you could make the file unusable.

11.2.3 Load Configuration

To load a plot configuratiofile, first create aewplot that is of the same type and uses the same
formulaasthat within the configuration file. Then select thead Configuration option from

the Configure menu on thtplot. AnOpen File Dialogwindow enables/ou tonavigate tdhe
directory in which pu saved the configuration file. Select the file you need and preSie
button. The plot title(if saved) color map, and other plot configuration featuaes therapplied

to the plot.

Note that it is possible to load a saved configuration filedbas not apply to the selected plot
VERDI may try to load what it can, which may result in something other than what you had
expected. Thereforégefore loading a saved plot configuration check carefully to be sure the plot
type and formula of the configation file match those of threewplot.

You can also loadonfiguration files in batch or command line scripts by setting the parameter
configFile(e.g, configFile=C:\\Usef\usernam@VERDI_1.5\dataconfigso3_10bin.cfg.

11.3 Controls Menu

The Controls pull-down menu contains the following options: Zoom, ProbeR®e&t and
ColumnRangesShow Grid Linesand Show Lat/Lon.

11.3.1 Zoom

To zoom in and enlarge a subdomain ofptw, select th&Zoom option. Theruse your left

mouse buttono draw a rectangle arad your region of intereson the plot To zoomout click

on the mapsing yourright mouse buttoro bring up the context menkigurel1-7). Move

your cursor overither Zoom Out or Max Zoom Ouatndpress the left mouse button. The Zoom

Out selection performs a step zoom and the Max Zoom Out selection zooms out to the full extent
of the plot.
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Figure 11-7. Right-Click on Fast Tile Plot to Zoom Out
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11.3.2 Probe
To determine the data value at a specific pointithin a subregionselect thd’robe option.
11.3.2.1 Probe at a Single Point

To probe a single data point, use the mouse to hover the cursor over ticatlgmdtheplot; the
coordinates of the gridell are shown in the lower rigitand side of the plah the format

(column, row). Once you click on the grid point of interest, the value of the datum at that grid
point is displayed in the lower lefftand area o# ERDI main window Figure11-8).
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Figure 11-8. Click on Plot to Probe: Data Value Shown in Lower Left of VERDI,
Latitude/Longitude Values Shown in Lower Right
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11.3.2.2 Probing a Domain Region of Data

When you have Probe selected you can exathmealues of a region of graklls.Use your
mouse tadraw a rectanglen the plotoy clicking on a point on the magagging the mouse to
the opposite corner of your desired rectangle, and then release the mousé/BER©Nhwill

create a spreadsheet displaying the grid values and will place it in the plot area of the VERDI

main windowas a tabbed windowr{gure11-9). The File>Export menu option at the top of the
spreadsheet allows you to save probed data as a cdelmated text file (*.csv).
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Figure 11-9. Spreadsheet Showing Probed Values for Region of Interest

Tile Probe: O3[1] (1, 1, 94 - 128,

Tile Probe: O3[1] (1, 1, 94 - 128, 22 - 45)

A B G D E [ G H [ J K L M N o [E

94 95 96 97 98 99 100 101 102 103 104 105 106 107
22 0.027580...0.027515...0.029328...0.031373... 0.028157...0.027243... 0.029888... 0.028442...0.030164... 0.029929... 0.030790... 0.030685... 0.031342...0.03
23 0.029812...0.027260... 0.029667... 0.029054... 0.025718... 0.026896... 0.028648... 0.028493... 0.030602... 0.033948... 0.031202... 0.026896... 0.032911... 0.03
24 0.029541...0.029570... 0.027049... 0.027593... 0.032845... 0.032058... 0.031502... 0.033304... 0.035540... 0.033176... 0.030438... 0.025593... 0.033069... 0.03
25 0.030236...0.033048...0.031125... 0.032960... 0.029462... 0.037871... 0.030889... 0.034706... 0.032497... 0.031717... 0.028245... 0.026134... 0.029724... 0.03
26 0.032446...0.036269... 0.036327... 0.036362... 0.029529... 0.031679... 0.034204... 0.035593... 0.038735... 0.036122... 0.031066... 0.030512... 0.024665... 0.03
27 0.030815...0.036870... 0.038399... 0.038480...0.032431...0.032510... 0.037138... 0.038358... 0.037837... 0.036624... 0.035246... 0.033154... 0.030519... 0.02
28 0.032623...0.036969... 0.035841... 0.034729... 0.036168... 0.032747... 0.042123... 0.037539... 0.035504... 0.035593... 0.035255... 0.035239... 0.031375... 0.02
29 0.037137...0.037331... 0.035390...0.034199... 0.035865... 0.041495... 0.044851... 0.053485... 0.042354... 0.039540... 0.037651... 0.037265... 0.033752... 0.03
30 0.033536...0.035457...0.033232... 0.033810... 0.037392... 0.043697... 0.041630... 0.046592... 0.040717... 0.037479... 0.044250... 0.043992... 0.041343... 0.03
31 0.032849...0.033987...0.032938... 0.035168... 0.041106... 0.045695... 0.045804... 0.044071... 0.043165... 0.042144... 0.044482... 0.041803... 0.039726... 0.04
32 0.036860...0.035103... 0.034936... 0.036590... 0.038033... 0.042466... 0.042183... 0.040958... 0.041466... 0.044133... 0.050567... 0.041200... 0.059488... 0.05
33 0.036164...0.036891... 0.036907... 0.042552... 0.040262... 0.040274... 0.038489... 0.035402... 0.037181... 0.040692... 0.044781... 0.043893... 0.043640... 0.04
34 0.038263...0.041422...0.039721... 0.045003... 0.042592... 0.037677... 0.037639... 0.037731... 0.038619... 0.039629... 0.040172... 0.042938... 0.041797... 0.03
35 0.036418...0.036926... 0.036996... 0.036751... 0.037591... 0.037118... 0.037848... 0.037609... 0.033963... 0.048289... 0.046564... 0.048733... 0.037328... 0.02
36 0.038168...0.037938... 0.036813... 0.037516... 0.036825...0.040956... 0.042698... 0.039493... 0.042436... 0.039759... 0.038717... 0.043569... 0.040421... 0.03
37 0.038947...0.037541...0.037227... 0.038540... 0.039332... 0.034024... 0.039473... 0.049284... 0.045034... 0.045095... 0.040379...0.041451... 0.042067...0.03
38 0.033946... 0.034763... 0.036540... 0.038506... 0.036142... 0.045506... 0.046473... 0.049007... 0.046698... 0.043341... 0.040272... 0.039306... 0.044804... 0.04
39 0.031566... 0.030757... 0.032026... 0.032534... 0.035704... 0.037502... 0.042843... 0.043379... 0.043426... 0.040352... 0.038426... 0.039407... 0.036961... 0.03
40 0.030776...0.029873...0.032459...0.033419... 0.037091... 0.037394... 0.038640... 0.038057... 0.036953... 0.035558... 0.034527... 0.031756... 0.034944... 0.03
41 0.038830... 0.040798... 0.040598... 0.036879... 0.038008... 0.040243... 0.039972... 0.039219... 0.038360... 0.035944... 0.033914... 0.028533... 0.032119... 0.03
42 0.039192...0.038795... 0.039578... 0.037584... 0.038203... 0.040568... 0.040725... 0.038736... 0.037521... 0.036049...0.032219... 0.028669... 0.029256... 0.03
43 0.036888...0.037194... 0.033159... 0.034147... 0.039031... 0.042578... 0.042390... 0.041315... 0.038375... 0.035847... 0.029073... 0.029201... 0.031271... 0.03
44 0.034345...0.035557... 0.032575... 0.035684... 0.038127... 0.043154... 0.042754... 0.041860... 0.042541... 0.038472... 0.033779... 0.036074... 0.037009... 0.03
45 0.037364...0.036517... 0.034069... 0.036697... 0.038398... 0.042368... 0.038337... 0.028241... 0.039427... 0.040902... 0.037464... 0.040256... 0.041071... 0.03

LR VY| Tile Probe: O3[1] (1, 1, 94 - 128, 22 - 45)

11.3.3 Set Row and Column Ranges

TheControls>SetRow and ColumnRangesmenu item will bring up a pap window that
allows the user to configure the minimum and maximum values insthecolumns(x-axis
domain)androws (y-axis rangg (Figure11-10 andFigure11-11). Specify the values and then
click the OK button to redraw the plot
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Figure 11-10. Select Set Row and Column Ranges
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Figure 11-11. Enter Row and Column Values
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11.3.4 Show Grid Lines

Use the Show Grid Lines selection on the Controls menu if you want to have grid lines overlaid
on your plot.Figure11-12 shows one reason for wanting grid lines. Ehisra set of grid cells
with relatively high ozone values for the selected time step and layer. By zooming in on the plot
and then showing the grid lines, the individual cells can be identified for further analysis.

NOTE: You cannot change your zoom lewgilile the grid lines are showing. If you need to
zoom in or out, uncheck the Show Grid Lines, set your zoom level, and then check the Show
Grid Lines.
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Figure 11-12. Show Grid Lines on a Fast Tile Plot
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11.3.5 Show Latitude and Longitude

To view the latitude and longitude values for a point on the plot, select the Show Lat/Lon option
on theControls menu, then hover your cursor over the location for which you would like to
know those values. The lat/lon coordinate be displayed in the lower rightand side of the
window (Figure11-13). The option to display the lat/lon coordinates may be selected, and works
with either the Zoom or the Probe option.
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Figure 11-13. Lat/Lon Values Shown in Lower Right of VERDI
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11.4 Plot Menu Options

ThePlot pull-down menyFigurel1-14) contains the following options: Time Series of Probed
Cell(s), Time Series Bar of Probed Cell(s), Time Series of Min. Cell(s), TimesS¥ Max
Cell(s), Animate Plot, and Add OverlayOTE: The Time Series of Probed Cells ahd Time
Series Bar of Probed CeBglections are gyad out until you select a grid cell or multiple grid
cells using Controls>Prolbmmenu selection.
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Figure 11-14. Plot Menu Options
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11.4.1 Time Series Plots

The Time Series of Probed Cell(s) and Time Series Bar of Probed Cell(s) allows the user to

select a set of cells, and then produce a time series or time sefpést lmdithe chosen subset of

probed cells. The Time Series of M{or Max.] Cell(s) option creates a time series plot using

data for the currently selected formula at th
The minimum [or maximum] valuef that formula over the domain and layer range at that time
step is calculated by VERDI andFonexanlesfofdlre e ac h
Time Series Plot and the Time Series Bar Plotsgere10-15 andFigure10-16, respectively.

11.4.2 Animate Plots

You can create an animated plot by selecting the Animate Plonopthe Time Series and Time
Series Bar Plots do not have AnimatePlot option. The plots that may be animated include:
Fast Tile,Areal InterpolationyVertical Cross Section, and Contour Plot. An Animate Plot dialog
box (Figurel1-15) will appear, allowing you to save animations either as an animated GIF with
a file extension of .gif or as@uickTimemovie with a file extension of .mov. TH#ot menu
option is pbt-specific and so does not allow you to animate more than one plot at a time. To
animate multiple plots, you will need to use Blets pull-down menu at the top of the VERDI
main window; see Sectidn2.2 fA Ani mate Tile Plots. 0
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Figure 11-15. Animate Plot Dialog Box
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11.4.3 Add Overlays

VERDI supports two types of overlayobservations and vectors.Hmth types of overlays
you may need to add data from another data file onto that in the underlying plot.

11.4.3.1 Observational Data Overlays

It is useful to visually compare the results contained in model output datasets with the data points
in observational dasets. You can do this by creatingastTile Plot of the model output and

then overlayingt with observational data points. The observational dataset needs to ¢®#n a

or tabdelimited format or at'O API observational data forméee Chaptet3for more

information about how to convert AIRS obsdigaal data into thigatterformat

Sample observational dadeeprovided in the directory$VERDI_HOMEdata/obsso you can
create a sample Observational Data Overlay. FHotlow these instructions to create your plot.

1 Load a model output dataset

1 Loadan observational dataset. Note thaDBSlabel appears to the right of the dataset
name in thdDatasetpane

1 Doubleclick on a variablen an observational dataset and add it totagable pane Note
thatan OBSlabel appears to the right of the dataset namtieeVVariable pane

1 Create a formula in thEormula pane using a variable from theodel outpt datasé Use
this formula to create fast tile plot. NOTE: If you attempt to use a formula that contains a
vari able from an observational dataset, the
evaluating formul a: Selected dataset i s obse

T Sel ect Add Overl ay>0bs e rPloarenuo view olisernationat he f as
data as an overlay orfasttile plot.
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An Observationdialog box (

1 Figurell-16) appeas containing the variables that are available in the observational dataset.
Select the observational variable to overlay onFd& Tile Plot from the Observation
Details list.Multiple observational dataset variables can be overlaid on a Fa$tlat.

1 You cancontrol the appearance of the symbols reprasgtiie observational data. The
stroke size controls the thickness of the line used to drasythbols the shape size controls
their diameterYou can use up taxsdifferent operarea shpe$ circle, diamond, square,
star, sun, and triangdeto distinguishamongmultiple observational datasefscircle is the
default symbol shape.

1 Seled Add Variable and therOK to overlay the observational data on thst tile plot
(Figurel1-17).

Repeat th@boveprocess to add multiple variables. To remove the symbols for a variable on an
observational data overlagt to reset their sizshapeor stroke thicknesseopen the

Observation dialog by using Add Overlay>Observatigsgelectthe observational variggyou
wantto adjustand therchangeits stroke size, shape siz@,symbol You can alssemove a

variable ormoveit up or downin thelist. When you are finishedick the OK button

The center of the observational data poemtresponds tthe lat/lon value that is provided in the

I/O API observational data filéf observations are collocated, they are placed on top of one
anotherlf that happens you may want to select different symbols or sizes for each dataset and
place them from largest on the bottom to smallest on the top.
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Figure 11-16. Fast Tile Plot Observation Dialog
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Figure 11-17. Fast Tile Plot with Observational Data Overlay
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11.4.3.2 Vector Overlays

Follow these instructions tald a vector overlay tofasttile plot. Typically, these are created to
show wind speed and direction oplat of gridded air quality data. The length of the calculated
vectors is proportional to their magnitude.

1 Create your Fast Tile Plot.

1 If the data for your vectors are not in the same dataset, load the correct one and select the
formulas that you will neetbr the vectors.

1 Select the Ad Overlay>Vectors optiofrom thefastt i | e Plpt pud-to@rs menuFigure
11-14).
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1 Select the two components of your vectorhiaVYector Overlaydialog box(Figure11-18).
Typically, these are the Eadtest (u) and Nort#fSouth (v) components of the wind. Assign
the u component to Horizontal atite v component to Vertical.

1 Click theOK button and the vector overlaymedisplayed on the plot.

NOTE: At this timeyou cannotontrol how the vectors are displayedddhere is no option to
remove the vectors from the plot. If you need to make agghayou must start again with your
Fast Tile Plot.

Currently,vectorsare plotted in the center of the grid cell. UWIND and VWIND tgpacally
obtained fromMETCRO3D, which are defined at dot points @ll corners.Plotting the wind
vectorat their céculated locationsvill be added to the Fast Tile Plot in a future release.

Figure 11-18. Vector Overlay Dialog Box

| £ Vector Overlay I&

Select Components

03[1] Horizontal Component:
LWIND[9]

VWIND[]

Vertical Component:

e

An example of an ozone concentratleastTile Plot with awind vecta overlay is showiin
Figurel1-19. The length of each vector is proportional to its length. The direction of the vector
is calculated from the direction and magnitudes of its two coemtenThis figure illustrates

how the wind changes speed and direction in this portion of the modeling domain for layer 1,
time step 1.
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Figure 11-19. Wind Vector Overlay on an Ozone Fast Tile Plot
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11.5 GIS Layers

TheGIS Layers menucontains the following options: Add Map Layers, Configure GaSers,
andSetCurrentMapsasPlot Default. The map layers are currently in the BIN format (created
by the SHAPE2BIN tool distributed with VERDI) but development plans are to replaoe the
with Shapefiles.

11.5.1 Add Map Layers

Use theAdd Maps Layers option in theGIS Layers menuto add maps to BastTile Plot or
Areal Interpolation PloFigure11-20).

A selection of default mapsincludingWorld, North AmericaUSA States, USA Countigs
HUCs, Riversand Roadd canbe selected or deselected by clickorgthe respective menu
selection A checkmark therappeas or disappeanext to the chosen maname, and the
selected mapppeas on the plot.
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Figure 11-20. Add Map Layers
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TheFastTile Plot and AealInterpolationPlot usethe BIN format for all maps and GIS layers.
A shape2bin program that runs bimux and Windowsplatformsis provided with the VERDI
distribution to allowyouto convert new map shapefilestt@ BIN format forthese plots The
shape2bin tool requires an unprojected shapefile as ifoutexampleif you try to convert a
shapefile in a Lambert projection you will get error.

Linux/Mac;

1 Extract the shape2bin.zip that is located urfd#ERDI_HOME/VERDI_15/ directory
using: unzip shape2bin.zip

1 cd shape2bin
1 SeveralLinux binary executables are provided with the code under the bin directory. A

makeit script is provided that documents the compiler flags and options used to build the
executal#s.
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1 Edit the runit script to specify DATA_DIR as the directory where your shapefiles are located.
Run the script using the syntax: ./runit The bin files will be written to the directory
containingthe shapefiles.

1 After the script has run, copy the newa ile from the DATA_DIR directory to the bin map
directory: $3VERDI_HOME/Verdi_15/plugins/bootstrap/dat& ERDI looks in this location

for binformatedfiles. Several shapefiles and their converted bin files are provided under the
bin map directory.

Windows

1 Extract the win_shapeZ2bin.zip file provided under the $VERDI_HOME/véfsldirectory
by doubleclicking on the file.

1 Copy the two files cygwinl.dll and shape2bkedo the bin map directory:
VERDI_HOME\pluginsbootstrajdata

Place the shapefile()at you would like to convert into the bin map directory
Start a commandindow by pressing the Start button and enterenggl

cd VERDI_HOME\pluginsbootstrajdata

= = = =

Type the command shape2bin, and it will provide the formatythashould use to conveat
shapéile to a bin file (sed-igure11-21)

Figure 11-21. shape2bin command usage

./shape?bin - Conwvert Shapefile *.shp to map *.bin file.
usage: ./shape?bin file.shp > map file.bin
example: ./shapelbin NCA.shp > map estuaries.bin

A

head -4 map estuaries.bin

Email guesticns and comments to: plessel.toddfepa.gowv

11.5.2 Configure GIS Layers

To show an aditional map on the plot, select t@®nfigure GIS Layersoptionin theGIS

Layers menu When you click on this item, a dialog box titled Manage Layers gives you the
following options:Move Up, Move DownandRemove Laye(Figurel1-22). The Edit Layer

option has been removed in VERDI 1.5. A new edit option will be provided in a future release as
part of changing from BIN to Shapefile GIS layers.
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Figure 11-22. Manage Layers Dialog Box
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1 To rearrange the order in which the GIS layers are displayed on the plot, select a layer in the
Manage Layers dialog box, and then select Move Up or Move DOk the OK buttonto
reposition the order of that layer within the list. If the layers that you are selecting are
boundaries and were created to have a transparent fill, then rearranging the order of the layers
will not change the look of the boundaries on the plot.

1 To removea GIS layer from the plot, select that layer in thedrsi select Remove Layer.
Then clickthe OK buttonto remove it.
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12 Supported Grid and Coordinat

( MaFpr oj ecti ons)

VERDI makes calls to the netCDF Java library to obtain the grid and catedipstem
information about the data directly from the model data input files when the input data files are
selfdescribing(CMAQ, SMOKE, WRF netCDF format files).

12.1 I/O API-formatted Data

For /O API files, support fot.ambert conformal conic (LCC) magojection, Universal

Transverse Mercator (UTM) map projection, and polar stereographic map projection was added
in VERDI 1.1., and Mercator projection in VERDI 1.Zhe grid projections listedn the

following website are supported, although not all haeen tested
https://www.cmascenter.org/ioapi/documentation/3.1/html/GRIDS.html

Usersthat need VERDI to support other projecti@me encouraged to provide small input
datasets as attachmentsetoails to the m3user listserv, or via, ftpr testing and to facilitate
future development effortdrigure12-1 throughFigure12-4 illustrate sampl@lots generated for
dataset with LCC, polar stereographic, Mercatand UTMmap projections, respectively.

UNCI Chapel Hill 85 Institute for the Environment


https://www.cmascenter.org/ioapi/documentation/3.1/html/GRIDS.html

User 6s Manual for

VERDI 1.5

Figure 12-1. Lambert Conformal Conic Map Projection Example Plot
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Figure 12-2. Polar Stereographic Map Projection Example Plot
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Figure 12-3. Mercator Map Projection Example Plot
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