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ArcGIS Online Geoplatform User Access

Users will access the National Coral Reef Monitoring Program (NCRMP) Visualization Tool Hub by
navigating to https://ncrmp.coralreef.noaa.gov/ in their web browser. No software downloads or
installations are necessary to use the Tool.

Hub Elements

NCRMP Homepage

The NCRMP Data Visualization Tool homepage acts as a centralized location housing each of the NCRMP
dashboards, including climate, benthic (Atlantic, Pacific), fish (Atlantic, Pacific), and socioeconomic. The
homepage also contains context for NCRMP and the Coral Reef Information System (CoRIS), contact
information for the same, and a footer with required links.

Figures 1 and 2 provide an overview of the NCRMP homepage layout with components numbered 1-5.
These include:

1. Arunning header with a title, the top tab options (Figure 1, white box 1, upper left),

2. Some introductory text (Figure 1, green box 2, center header)

3. The six themed dashboards (Figure 1, yellow box 3, center page body),

4. The about and contact text (Figure 2, blue box 4, bottom page body) and

5. The footer (Figure 2, red box 5, center bottom).

X4 National Coral Reef Monitoring Program (NCRMP) Data Visualization Tool

Home GettngStartad  NCRMPData  Matadata & Morainfo  DataDownload  FAQ

Welcome to the National Coral Reef Monitoring Program data visualization tool. This is a
a GIS-based tool that allows you to see where and when data were collected, visualize
status and trends, and download summarized data in an easier way than ever before.

NCRMP Climate Dashboard

Explore col

NCRMP Atlantic Fish Dashboard NCRMP Pacific Fish Dashboard NCRMP Socioecon Dashboard

Figure 1 Upper portion of NCRMP Homepage layout and user interface with labeled components for further
description
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X4 National Coral Reef Monitoring Program (NCRMP) Data Visualization Tool

Home Getting Started NCRMP Data Metadata & More Info Data Download FAQ

NCRMP Pacific Fish Dashboard NCRMP Sacioecon Dashboard

Explore reef fish o 2, biomass, and Explore hu nteractions
density. -
Contact Us
strategic framework for MNational Coral Reef Monitoring Program

ic, and socioeconomic

51 National Oceanic and Atmospheric Administration
indicators in U5, states and g data prov rabust

picture of the condition of U.S. coral reef ecosystems and the communities

connected to them

Reef Information System) is the Coral Reef Conservation

information portal that provides access to NOAA coral reef
information and data products with emphasis on the U.S. states, territories,
and remote Island areas.

For questions about the data or the NCRMP data visualization tool, please contact us at ncrmp.questi 0aa.gov.

USA.gov Department of Commerce National Oceanic and Atmospheric Administration Privacy Policy

Freedom of Information Act (FOLA) | Information Quality | Disclaimer Accessibility

Figure 2 Lower portion of NCRMP Homepage layout and user interface with components labeled for further description

The central portion of the NCRMP homepage (Figure 1, yellow box 2) is the gallery of cards linking to
each of the NCRMP theme dashboards. This is where most interactions with the homepage will occur.
There are six thematic dashboards in total, including benthic (Atlantic, Pacific), fish (Atlantic, Pacific),
socioeconomics, and climate. Once a user clicks a card, the chosen theme dashboard opens in a new
browser window. Opening the NCRMP Theme Dashboard in a new browser window allows users to
open multiple dashboards at once in a single browsing session.

The footer (Figure 2, red box 5), which exists at the bottom of every user-facing page of the site,
contains contact information, links to agency websites, relevant disclaimers, and the accessibility page.

Description of NCRMP Hub Pages

There are six tabs located in the upper left-hand corner of the NCRMP homepage (Figure 1, white box 1).
This menu bar, acting as the main mode of navigation across the site and as a quick reference for the
site’s content, is comprised of the Home, Getting Started, NCRMP Data, Metadata & More Info, Data
Download, and FAQ tabs. There is another page hosted on the Hub site not featured in the tabs menu:
Accessibility, which is only accessed via the link in the footer.

Home Tab
The Home tab redirects users to the home page. This same functionality is shared by the NOAA logo at
the top left of the header and the site title directly adjacent.
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Getting Started
The Getting Started tab functions as an overview of what the tool is capable of and the provenance of

the data. This is achieved via a mix of text, screenshots of the dashboards, and download tool, and links
to more information.

%74 National Cor onitering Program (NCRMP) Data V ation Tool

NCRMP Dsta  Metada Wio  Dets Downlasd  FAQ

Getting Started

2 Why should you want to use NCRMP data and the NCRMP viz tool?
. * Seo where and when coral, fish, climata, and saciceconamic data have been collectad for all United States coral
G reef jurisdictions.
- Visualize status and trands of caral resf data, How are coral reefs of the US. doing now, and are they improving
or degrading?
+ Download cata at your fingertips!

VI A
Figure 3 The upper portion of the Getting Started tab

NCRMP Data
The NCRMP Data tab houses information on how the data were collected and provides links to

documentation and data access. This tab is organized into sections divided by the four themes. “Jump
to” links at the top of the page allow for quick navigation to a theme of interest.

X# National Coral Reef Monitoring Program (NCRMP) Data Visualization Tool

Home  Getting Started  NCRMP D:

NCRMP Data

Coral reefs are among the most valuable ecosystems on earth, providing DEODLE with goods and services that

Vs include focd, storm protection, and recreational opportunities, Despite their importance, coral reef ecosystems are in
decline due to a myriad of man-made and natural threats. In response, the ND/V\ Coral Reef Conservation Program
e® established an integrated and focused monitering effort with partners across the U.S.—the National Coral Hee!

Manitoring Program (NCRMP). This pregram is a strategic for sustained

biological (benthic and fish). climatic. and secioeconomic indicators in U.S. states and territories. The resuL[lng da!a
provide a robust picture of the condition of U.S. coral reef ecosystems and the communities connected to them. If
you'd like to learn more about NCRMP, read the strategic plan.

Jump to informatien on: Benthic Fish Climate Socioeconomic

Figure 4 The top of the NCRMP Data tab

Metadata and More Information
The Metadata and More Information tab is a repository of documentation PDFs for Areas of Interest and

the Data Dictionary. Also found on this tab, the Metadata section contains links to methods documents
and XMLs, again organized by themes.
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Metadata

Atlantic Pacfic Atlantic Pacific
i . St estiage Oer thoda?
50 181162 XML S0 131162 XML
IS0 19125-2 ¥l Methods Ouervie

NATIONAL CORAL REEF
MONITORING PROGRAM

Areas of Interest Information

Figure 5a (left) The top of the Metadata & More Info tab. PDFs are embedded in the site and can be downloaded, printed, and
shared from this page. Figure 5b (right) All metadata links are divided by theme.

Data Download
The Data Download tab contains an embedded dashboard, which functions as the data download portal,

and instructions for its use.

X7 National Coral Reef Manitoring Program (NCRMP| Data Visualization Tool

i HCRMP Doty Metadotsd More o Dats Downlood — FAG

Data Download Portal

How to Download Data

Use the filters under "Begin Download Here" to create a custorn download package that meets your geographic and

» All filters are aptional, yeu may make selections in as many or as
Ul upda

s you like.

= The number of records available from each data theme pou manipulate the filters,

theme:
he theme you are int
Should this happen, ¢

= Mot all filter combinations will worl
time and space. If the number of recon
il at matches your selection

the dsta available for each theme differs over
i 0 zer0, there is no data
changing of remeving one or more

Click the download
take a few minutss,

at the bottom of the theme's download box to begin the download. The download may
cially if your download package includes a lange number of records, so please be patient

Begin Download
Here

Deownload Atlantic Banthic

2,868 records

e

Download Climate Data

2,083 records

Download Pacific Benthic Data that meet your selection criteria

41,319 records

. ity Download Atlantic Fish Data
29,775 records

=— shat maat your selection c

Download Sociceconomic Data

311 records

that meet your selection criteria

Download Pacific Fish Data

Figure 6 The Data Download tab, showing the layout of instructions on, and an embedded form of, the data download
dashboard

FAQ
The FAQ tab contains frequently asked questions and their answers, the latter obscured until the

accordion for its corresponding question is opened.
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A4 National Coral Reef Monitoring Program (NCRMP) Data Visualization Tool

What is the National Coral Reef Monitoring Program (NCRMP7]
0
' . Coral Aced ¢ n Progree
o e o 06 AN ey 0 T
pecnsch t Pt L i oot mem. NCF
\ roof oce v - ] wne of the ¢
t et v S
What is special about t! ew NCRMP data visualization tool
Who is the audic for this new NCRMP data visualization toc
me R tor this & vt r bk " t v I b
o ) studirts b 3 t
Are all NCRMP data variables shown in the dashbe
Does the tool atlow you to download data d ly? If 50, how is that different from what has been previously made
g NCRMP?
v t A m 201 n the t ight ny
H ofte Lr data added to th
¥ jownloac her urr end in Bacit 1thi F v

Figure 7 The FAQ page, with some questions expanded to show their answers

Accessibility

A final, hidden Accessibility “tab” provides a disclaimer regarding the limitations of Esri’s ArcGIS Online
platform with respect to full compliance with accessibility standards. This page is accessed via a link
titled “Accessibility” on the footer, which runs across the bottom of each page.

A¥ National Coral Reef Monitoring Program {(NCRMP) Data Visualization Tool

Hor Getting Started ~ NCRMPData  Metadata &Morelnfo  DataDownlosd  FAQ

Accessibility

® NOAA's GeoPlatform is a GIS application using Esri's ArcGIS Online. The website is available to the public for
browsing. Only NOAA staff have the ability to create accounts and me their own account by logging in
using their NOAA CAC or LDAP credentials, If you need help, pl submit a request on the NOAA Esri Central
Support website

This website and tool were built according to ESRI's adherence to Section 508 of the Rehabilitation Act of 1973 and
follow the Web Content Accessibility Guidelines 2.0. How: due to limitations in the software and tool design,
everything could not be fully complia do not meet your needs and/or you need an
accessible version of any content wnoaa.gov, For more information about
NOAA's ility policy, plez

For questions about thy

L Department

f Inform;

Figure 8 The Accessibility page, with the link used to access it highlighted with a red box
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Universal Dashboard Elements

Welcome Splash Screen

When you first open any of the dashboards on the Home tab of the tool, a welcome screen (i.e., splash
page) (Figure 9) appears with important information about the dashboard. This includes a brief overview
of the dashboard application, recommended screen size and resolution for best results, as well as how
to resize various elements of the dashboard to view them on smaller screens. Additionally, the bottom
portion of all splash pages have a reference to the ‘Help’ button that will direct the user to a quick help
page for further guidance. Exit the Welcome screen by clicking anywhere outside it.

Welcome to the NCRMP Pacific Fish Dashboard

This application allows you to explore NCRMP Fish data in the Pacific Ocean like
never before. Simply pick a geographic area, year, and taxonormic group in the

filters on the left, and the dashboard will populate with graphs relevant to your
selections. The metrics displayed in the graphs are: Density, Biomass and

Occurrence. The map provides geographic context and access to the data table
along the way.

This dashboard is best viewed on a screen of at least 15 inches, with 1920x1080
resolution or better. If your screen does not meet these specifications, you may
find it helpful to resize individual frames within the dashboard.

Resizing instructions, plus cther helpful tips and links to additional information are
accessed via the button in the upper right corner of the application.

Figure 9 Welcome splash page example. Each splash page differs within the
context of each dashboard.

Help Splash Screen

The Help splash screen (Figure 10) is accessed by clicking the Help button in the Welcome screen or in
the upper right of the dashboard. The Help screen contains system requirements, some basic tips for
interacting with the dashboard, and links to supporting content on the Hub. Exit the Help screen by
clicking anywhere outside it.

System Requirements

This dashboard is best viewed on a screen of at least 15 inches, with 1920x1080 resolution or better. If your screen
does not meet the: ecifications, you may find it helpful to r ndividual frames within the dashboard: Hover
your mouse over the border between two frames to activate the resizing tool. Then, click and drag the border to
resize the neighboring elements.

Getting Started

1. Make a selection in each filter in the "Begin Analysis Here" panel on the left. As you make your selecti

map, charts and other dashboard elements will respond accordingly. Tip: To clear your selections, set” in the
"1. Select a Jurisdiction" filter dropdown.

2. Scroll through the various data types available in each chart by clicking on the left and right arrows at the bottom

of each chart frame. Tip: Charts can be resized to take up the whole screen by clicking on the circular expand button

that appears when hovering your curser over the top right corner of the chart frame.

Additional Resources

Figure 10 Help splash page example. Each splash page differs within the context
of each dashboard.
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Accounting for Screen Size

It is understood that users will approach the Theme Dashboards through computers with widely varied
screen sizes, resolutions, and scales. While ArcGIS Online Dashboards do have some very basic
adaptability design, the software is not flexible enough to produce a reasonable experience for users
with screens of less than 15”, and with a resolution less than 1920x1080 scaled to 125% or greater. As a
work around, all elements on the dashboards with the exception of the sidebar can be resized with the
resizing tool.

1. Hover mouse pointer over the border between two elements to activate the resizing tool. When
the mouse pointer changes shape to opposing arrows separated by two parallel vertical lines,
this indicates the resizing tool has been activated.

2. Click and drag the mouse left/right/up/down to resize the neighboring objects.

Additionally, all elements on the dashboard (with the exception of the sidebar) can be —
expanded to full screen by clicking on the expand icon in the top right corner of the x‘..‘fl_.
element.

Resetting a Dashboard

Once users have completely explored data with certain filter settings, the sidebar filters must be reset to
start a new analysis. To do this, go back to the first filter on the sidebar, and in the dropdown menu,
click the Reset button (Figure 11, black box). This resets all the filters. Each filter can also be individually
reset in this same manner. Users reset the map by clicking the home button in the map frame.

National Coral Reef Monitoring P acific Benthic Dashboard

Change Over Time

Blasching Provaerce N I

Metrics for a Taxonomic Group Across a Jurisdiction

Metrics for Top Taxonomic Groups in an AOI

Figure 11 An example of how to reset the Pacific Benthic dashboard filters once a user finishes an initial data
visualization.

Benthic and Fish Dashboards

The Pacific and Atlantic Benthic and Fish Dashboard are almost identical in layout. Therefore, this
section speaks to the functionalities of all four of the Benthic and Fish dashboards. There are five basic
elements to the Fish and Benthic dashboards, for both the Pacific and Atlantic basins (Figure 12).

NOAA NCRMP Data Visualization Tool — User Guidance 8



National Coral Reef Monitoring Program Pacific Fish Dashboard

Northwest HawaiianliSlands}

[Mainlawaiian]islands}

¥

s 4.SelectaYear
AOI

Data Table

Metrics for Top Taxonomic Groups in an AOI

etween jurisdictions
to the variab Select avalue in filters 1, 2, 3, and 4 to render this chart

rts show the top ten
roups for the given metric
me

phic unevenness over surveying

Change Over Time

Select a value infilters 1,2, 3, and 5 to render this chart

Metrics for a Taxonomic Group Across a Jurisdiction

Selectavalue in filters 1, 2, 4 and 5 to render this chart

Occurrence

Figure 12 The Pacific Fish Dashboard, showing all the major components in the four Fish and Benthic dashboards.

e The Sidebar and filters are positioned on the left side of the dashboard. The top language on
the sidebar indicates where to begin the analysis process and the bottom language provides

disclaimers. The main part of the sidebar houses several filters that once set will populate the

dashboard charts, map, and data table(s).

e The Charts will initially display instructions for populating each chart. Once filters are set on the
sidebar, all charts will automatically populate with data. The three chart frames each have a
stack of three charts, each displaying a different metric visualized in the same way. The top right
charts show the change in each metric over time. The bottom left compares the metrics across a

range of taxonomic groups, and the bottom right compares them across a geographic area.
o Access additional charts in the stack by clicking the tab for the metric. If you are using a
small screen to view the dashboard, this navigation may appear as arrows at the bottom
corners of the chart instead of tabs (Figure 13).

Change Over Time of Coral Cover of ALLRECORDED CORALS in Guam®

Coral Cover (%)

Change Over Time of Coral Cover of ALLRECORDED CORALS in Guam®

) i

Coral Cover (%)

2014

Figure 13 Accessing the charts in a stack will be accomplished either via tabs or arrows, depending on your screen size.
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e The Map allows visualization of the areas of interest and the sites where the data were
collected. There is also a Data Table stacked underneath the map which provides a tabular

representation of all available metrics.

s
2
South 5t Japadl

Northwest{Hawaiian|Islands}

Australia

|
NOAA, NOS (Nat tar Coastal Managem

Figure 14 Map frame of the Pacific Benthic dashboard. Note the Data Table
tab, circled here in red.

Benthic and Fish Filters

Filters should be set in order, beginning with Filter 1 and proceeding downward. All filters can be reset
at the same time by resetting Filter 1, or by clicking the reset button at the bottom of each filter’s
dropdown list. Particulars of the filters are shown in Figure 15.

Begin Ana|ysi5 Here 1. Select a Jurisdiction

in the filter's
etting Filter 1 will also reset a Mone
subsequent fi

updated throughout the dash| rdl. American Samoa

1. Select a Jurisdiction
\ Commonwealth of the Northern

Mariana Islands

2. Select a Geographic Tier

n . N
3. Select an Area of Interest
Main Hawaiian lslands
4. Select a Year

Morthwest Hawaiian Islands

=d

Figure 15a (left) Filters on the Pacific Fish Dashboard. 15b (right) Dropdown list of Filter 1 on
the Pacific Fish Dashboard.

e Filter 1. (Globe icon) Select a Jurisdiction: List of Jurisdictions appears in alphabetical order.
Making a selection in this filter affects the available options in all subsequent filters. The map

NOAA NCRMP Data Visualization Tool — User Guidance
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responds to selections in this filter by limiting the Jurisdiction shown on the map to only the
selected one.

e Filter 2. (Parcel icon) Select a Geographic Tier: Users choose from a dropdown list to select
either Jurisdiction, Subjurisdiction, Sector, or Strata. Making a selection in this filter affects the
available options in all subsequent filters.

¢ Filter 3. (Globe with arrow icon) Select an Area of Interest: Users choose from a dropdown list
derived from the selections made in the first two filters. Making a selection in this filter affects
the available options in all subsequent filters.

¢ Filter 4. (Calendar Icon) Select a Year: A dropdown list of years data are available appears under
the filter. Users must choose only one year. Options available in the dropdown list are limited by
the user’s selection in the previous filters. Making a selection in this filter affects the available
options in the last filter.

e Filter 5 (Benthic). (Star icon) Select a Taxonomic Group: A dropdown list of Genus species names
appears as well as an ALL RECORDED CORALS option. Options available in the dropdown list are
limited by the user’s selection in the previous filters. Once this filter is set, all charts and data
tables will be populated automatically.

e Filter 5 (Fish). (Star icon) Select a Taxonomic Group: A dropdown list of Common fish names and
the associated Genus species appears as well as an ALL RECORDED FISH and several ALL
RECORDED (trophic level) options. Options available in the dropdown list are limited by the
user’s selection in the previous filters. Once this filter is set, all charts and data tables will be
populated automatically.

Benthic and Fish Charts

The charts in the Fish and Benthic Dashboards are sorted into 3 frames, called stacks. Stack 1 contains
charts depicting change over time of various variables. Stack 2 displays the top ten taxonomic groups of

Change Over Time of Occurrence of Achilles Tang in Tutuila®

Occurrence for Achilles Tang in all American Samoa Subjurisdictions (2016)

Figure 16 Example of the charts on the Pacific Fish dashboard in their fully populated state.
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various variables. Stack 3 depicts the value of various variables in all sub-areas of interest within a
jurisdiction. An example of the charts in their fully populated state is shown in Figure 16.

All charts in the Benthic and Fish Dashboards are populated by changing the filter settings. Upon initially
opening a dashboard, text appears where charts will be populated explaining what filters need to be
selected by the user before the chart is rendered. The charts are dependent only on the filters; they are
not affected as a user zooms/pans the map. The charts show standard error (SE) as a gray box indicating
deviations from the value, which are displayed as points (Figure 17, red boxes).

Coral Cover for Acropora palmata in all United States Virgin Islands Subjurisdictions (2019) N

Coral Cover (%)

Data displayed in this chart matchs filters 1, 2, 4, and 5. Gray bars

represent Standard Error (+/-).
Coral Cover Bleaching Prevalence Disease Prevalence Adult Density Macroalgae Cover

Figure 17 Example chart from the Atlantic Benthic Dashboard. Each data point (purple
point) and the associated SE bar (gray rectangle) are highlighted in red.

Not all metrics are available for all filter combinations; charts will display a “no data” message if the
user’s filter selections eliminate all data that could otherwise be displayed in the chart. Each of the three
chart stacks displays different aspects of the available variables as indicated by the dynamic title above
each chart stack. The dynamic title will change as filters are updated to better represent what
geography, taxonomic group, and/or year is being represented in the chart.

Benthic Chart Stacks
The NCRMP Benthic Dashboard has seven variables represented in each of the three chart stacks — five

of which are specific to corals and two related to other benthic substrates. Note that some metrics are
only available on the Pacific dashboard.

Benthic Variables

Coral-specific Variables Other Benthic Cover Types

Percent Coral Cover (SE) Percent Macroalgae Cover (+SE)

Percent Bleaching Prevalence (+SE) Percent Crustose Coralline Algae Cover (SE)
Percent Disease Prevalence (+SE) (Pacific region only)

Juvenile Density (+SE) (Pacific region only)
Adult Density (+SE)

NOAA NCRMP Data Visualization Tool — User Guidance 12



Fish Chart Stacks
The NCRMP Fish Dashboard has three variables represented in each of the three chart stacks —

occurrence data, which was summarized the same way across regions, and biomass and density, which
were summarized differently regionally.

Fish Variables

Occurrence (+SE)

Biomass in kg/177m? (+SE) (Atlantic region only)
Biomass in g/m? (+SE) (Pacific region only)
Density in n/177m? (£SE) (Atlantic region only)
Density in n/m? (+SE) (Pacific region only)

Example: Pacific Benthic Dashboard Analysis
Filter Settings
e Set filter 1 to “Pacific Remote Island Areas,”

e Set filter 2 to “Subjurisdiction,”

e Set filter 3 to “Wake,”

e Set filter 4 to “2017,”

e Setfilter 5 to “ALL RECORDED CORALS”

Change Over Time of Coral Cover of ALL RECORDED CORALS in Wake

Coral Cover for ALL RECORDED CORALS in all Pacific Remote Island Areas Subjurisdictions (2017)

Coral Coner %)

... — 'I

Figure 18 Example of data visualization once filter options are set to the Pacific Remote Island Areas, Subjurisdiction,
Wake, 2017, and ALL RECORDED CORALS.

Analysis Results — Map and Data Table
With filters set, the map now displays the geographic area to which the data is relevant, as well as

sampling locations as points.

NOAA NCRMP Data Visualization Tool — User Guidance 13



The map has 2 tools in the upper right corner that users may find useful (Figure 18, green box). Clicking
the Home button will return the map to its default appearance. The second tool allows you to change
the basemap to show the benthic data in different spatial contexts and with different visual contrasts.
For instance, the Firefly Imagery Hybrid basemap provides a dark background (Figure 19, green box).

Change Over Time of Coral Cover of ALL RECORDED CORALS in Wake

Coral Cover for ALLRECORDED CORALS in all Pacific Remote Island Areas Subjurisdictions (2017)

Coral Cover for Top Taxonomic Groups in Wake (2017)

ol Conar 1%

ol Conmet%)

Figure 19 Example of map visualization once a basemap option is selected. The green inset box
shows the Firefly Imagery basemap has been chosen.

The user can also click on the data table tab located at the bottom of the map frame to the right of the
map tab (Figure 20). Once clicked, this shows the data available for the selected area of interest, species,
and year. It provides the number of samples represented for both cover and demographic metrics as
well as numeric values for mean and standard error for each available metric.

National Coral Reef Monitorin gram Pacil nthic Dashboard

il furaties ke Change Over Time of ALL RECORDED CORALS in Wake

Taxonomic Group: ALL RECORDED CORALS

Yesr: 2017

Number of Coral C

]
p—

Const

Metrics for Top Taxonomic Groups in Wake (2017) Metrics for ALL RECORDED CORALS in all Pacific Remote Island Areas s (2017)

over 1%

[enp—

Consl €

3 3|

Figure 20 Example of the data table available once filter options are set and data are displayed.
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Analysis Results — Charts
All three chart stacks have a chart for each metric. In the Pacific, those metrics include coral cover,

bleaching prevalence, disease prevalence, macroalgae cover, adult density, and crustose coralline algae.
Each stack can be toggled through by using the arrows to the left or right of each chart name at the
bottom of the charts (Figure 21, yellow boxes). Depending on your screen size, these may also display as

individual tabs, such as those below the map frame (Figure 13).

Monitoring Program Pacific Benthic [

Begin Analysis Hi

Change Over Time of ALL RECORDED CORALS in Wake

Boes ching Prevetince 1%

Metrics for Top Taxonomic Groups in Wake (2017) Metrics for ALLRECORDED CORALS in all Pacific Remote Island Areas s (2017)

[T —)

Figure 21 Example of how to toggle through chart stacks in each of the three chart groups. The yellow boxes indicate the
chart exchanger bar, with arrows on each side to navigate among the charts for each group.

All charts are displayed as point data with a relative representation of standard error depicted as solid
gray bars. The bottom left chart shows the value of the stated metric for the top ten taxonomic groups
in the Wake Subijurisdiction (in 2017) when ranked by that metric. The bottom right depicts metrics for
ALL RECORDED CORALS in all Pacific Remote Island Area Subjurisdictions in 2017. The top right chart
allows for visualization of ALL RECORDED CORALS in the Wake Subjurisdiction over time, comparing the
sampling year chosen in our filter selection to all other available sampling years. In the example, the
metric ‘bleaching prevalence’ is displayed on all three chart stacks (Figure 21). Clicking the upper right
corner of any chart brings the chart frame to full screen so the user can have a better look at the data
(Figure 22). The user can then change this chart back to its standard size by clicking the icon again.
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Bleaching Prevalonce (%)

Figure 22 Example of a NCRMP Fish Dashboard expanded to full screen so detailed visualizations of each
chart can be made.

Climate Dashboard

Unlike the other three theme dashboards, all indicator widgets and charts on the Climate Dashboard are
initially populated with data for the entire map extent, but manipulating the filters updates what data is
shown in the map, charts, and data table.

Begin Analysis Here Y Scates
Make a selection from the dropdown list

the filters below. As you update filters, i 7 2. Carbon
content is also updated throughout the
dashboard.”

1. Select a Jurisdiction

D Noe

2. Select a Subjurisdiction

. Select Sample Year Range

2013-2020

Total Alkalinity (umols/kg)

17084 1970 20036 0295 20508 20985

Dissolved Inorganic Carbon (pmols/kg)

pCO. Over Time

pH (calculated)
PCO; (patms)

Aragonite Saturation State (@)

012013 4132015 5102016 &20/2007 72008 82172019 WIK2013 4132015 5102016 G202017 72018 8212019 012013 4132015 5102016 4202017 BAZOIS  B/S2019

*Filter options vary among jurisdictions Sample Date Sample Date Sample Date

and across years due to the variability of
available data. Samples collocted on the same date are sorted in ascending order by time. Samples collocted on the sa e sorted in ascending order by tme. Samples collectad on the same date are sorted in ascending order by time.

Figure 23 The Climate dashboard, showing all major elements.

There are four basic elements to the Climate Dashboard (Figure 23).
¢ The Sidebar and filters are positioned on the left side of the dashboard. The top language on
the sidebar indicates where to begin the analysis process and the bottom language provides

NOAA NCRMP Data Visualization Tool — User Guidance 16



disclaimers. The main part of the sidebar houses several filters that influence the range of data
shown in the dashboard charts, map, and data table(s).

® The Charts will initially display data for all NCRMP Climate Sites across all jurisdictions. They will
respond accordingly when the filters on the sidebar are set.

¢ The Map allows visualization of the climate sites and color-coded visualization layers for each of
the variables in the climate theme. There is also a data tab stacked below the map (Figure 24).
Once you click on the tab, a series of indicator boxes are shown with minimum and maximum
values for each variable.

Dissolved Inorganic Carbon |

Sample Size: 2,083 sites 1,704.40 - 2,381.60

in - max in pmols‘kg

pH (calculated) Total Alkalinity
7.84-8.40 2,043.68 - 2,621.76

min - max min - max in pmols/kg

Aragonite Saturation State pC02
2.27 -5.08 222.13 - 751.43

min - max in Q

max in patms

Figure 24 The Data Table is stacked below the map. It is accessed by clicking on the Data
tab, highlighted here in red.

Climate Filters

Some considerations for filtering climate data:

e Filter 2 is dependent on Filter 1. Filter 3, however, can be set even if Filters 1 and 2 are not.

e Setting Filter 1 and Filter 2 will have an impact on the available options in Filter 3, so while Filter

3 is not dependent on 1 and 2, it is responsive to them.

e Resetting Filter 1 will also reset Filter 2, but Filter 3 must be reset independently.
Given these complex and varied dependencies, it is possible to confuse the dashboard and cause an
error when setting the filters. If this occurs, the dashboard will freeze. When this happens, users must
refresh the dashboard with the reload button on their browser, or with the reset button built into the
dashboard (lower right corner) (Figure 25).

BrarIUTY

® Filter 1. (Globe icon) Select a Jurisdiction: List of Jurisdictions appears in
alphabetical order. The map responds to selections in this filter by filtering
the data and zooming to the selected Jurisdiction. Making a selection in
this filter affects the available options in all subsequent filters. The filter
can be reset by clicking the reset button at the bottom of the filter’s

dropdown list.

Figure 25 Reset button

¢ Filter 2. (Quadrant icon): Select a Subjurisdiction: Users choose from a in the lower right corner
dropdown list based on the user's first order choice (Jurisdiction). The map  ©f the Climate
dashboard.

responds to selections to this filter by filtering the data and zooming to the

selected Subjurisdiction. Making a selection in this filter affects the available options in the last
filter. The filter can be reset by clicking the reset button at the bottom of the filter’s dropdown
list.
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Filter 3. (Calendar icon): Select Sample Year Range: Consists of two inputs: one for minimum
year and one for maximum. By setting these two inputs users set this filter to a range of

years. Users define these inputs either through the input windows or the slider. Reset this filter
by clicking on “set to minimum/maximum” below the input windows.

Climate Map

In addition to the default map layer showing only the location of each sampled site, each of the
variables in the charts in the Climate Dashboard (as well as some other variables represented in the

database) also has a thematic layer in the map portion of the Climate Dashboard. These thematic layers
show a color-coded representation of the data in a geospatial context (Figure 26).

Clicking on the map Layers List reveals a dropdown list of all available thematic layers (Figure 27a).

Figure 26 Climate Sites shown on left, and the pH thematic layer on
right for the same geographic area.

Toggle layers on/off by clicking on the eye symbol to the left of each layer in the list. Keep in mind that if
more than one layer is turned on, only the upper most layer will be visible on the map. A legend for each

thematic layer can be accessed by clicking on the Legend icon directly to the left of the Layers List icon

(Figure 27b).

States

Layers

& pH

@ pCO,

pH (calculated)

1« =811
I< 8.035

1« <7962

@& Total Alkalinity

Dissolved Inorganic Carbon

Salinity

ClimateSites

Aragonite Saturation State

ClimateSites

Powered by Esr - L
Powered by Esr

Figure 27 (a, left) shows the Layer List, displaying all available thematic layers; (b, right) shows
how the Legend will change when a thematic layer (pH in this case) is turned on.
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Climate Charts

All charts in the Climate Dashboard are populated with all available climate data by default. The data
displayed in the charts responds to the filters and as a user pans/zooms the map. This is different from
the other dashboards where the charts are dependent only on the filters. Because they respond to both
the filters and the map extent, it is possible to confuse the charts by setting Filters 1 and/or 2 and then
panning/zooming the map to an area that doesn’t match. Should this happen, it is best to reset the
dashboard with the Reset button in the lower right of the dashboard (Figure 25). Unlike Fish and Benthic
charts, there is no standard error displayed on any Climate charts.

Example: Climate Dashboard Analysis

Filter Settings
e Set filter 1 to “Florida,”

e Set filter 2 to “Florida Keys,”
e Set filter 3 to “2016 - 2020”

Mational Coral Reef I.1c1r'u-.r;-r|r'|g F‘r::-gr.gr'n Clirmate Dashboard

Total Alkalinity vs. Dissolved Inorganic
Carbon

Tl Al By prsba g

[ L s

pCO, Over Time

PR, | e

e
—
—
-
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Figure 28 Example of the NCRMP Climate Dashboard data visualization once filter options are set to Florida,
Subjurisdiction, Florida Keys, 2016 - 2020.

Analysis Results - Map
The map is zoomed to the specific Subjurisdiction, the Florida Keys, and the charts are now populated

with data for the selected Subijurisdiction and range of years (2016 - 2020) (Figure 28).

The map has four tools in the upper left corner that users may find useful (Figure 26, yellow box). The
basemap selector allows users to change the basemap to show the climate data in different spatial
contexts and with different visual contrasts. Unique to the Climate Dashboard map, other layers are
available to view by clicking of the layers button. For each variable (e.g., pH, Total Alkalinity) in the
Climate Theme, a thematic layer is present for viewing within the map. If we click on the pH layer (eye
icon) and turn off the climate site (closes eye icon), and click to open the legend icon as well, users can
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see the legend for the pH layer indicates that lighter colors represent lower pH values, while darker
colors represent relatively higher pH values (Figure 27b).

Clicking on a pH data point in the map opens a pop-up displaying information on pH for that climate site
(Figure 29, red square). The user can also toggle the climate sites back on (click the eye icon in the layer
list again) and click the same point to get a pop-up with all the data for that climate site sampling effort.

Total Alkalinity vs. Dissolved Inorganic
Carbon

Tiskl Sl sl By [ g

PO, pabwa

Figure 29 Example of map tools (orange box), including a ‘layers’ tab to view thematic layers (black box — pH), a ‘legend’
for thematic layer interpretation, and a ‘pop-up’ that is displayed when a user clicks on one of the thematic layer points
(red box).

Analysis Results — Charts

Each chart has a title at the top, with the climate variable on the Y-axis and time on the X-axis. The
exception is the upper right-hand chart where DIC is plotted against Total Alkalinity. By clicking the
expand button in the upper right corner of the chart, users bring a chart to full screen to have a better
look at the data (click the upper-right corner again to close) (Figure 30).
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Figure 30 Enlarged chart. Click the resize button in the upper right corner of the chart to shrink back
to default size.
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Hovering your mouse pointer over a point on a chart activates a small popup showing the sample date
and measurement (Figure 31, red square).

Begin Analysis Here ! ¥ f_j Total &lkalinity ve. Dissolved Inorganic
- i e e 1 i T Carbon

Total Al iy gl

IO

Figure 31 Hover function (red box) when a user scrolls over a point in the chart. Each hover box indicates the date
the data were collected, and the value for the climate variable.

Lastly, if the user clicks on a chart point (Figure 32, red square), the point becomes larger on the chart
and flashes the corresponding point in the map pick for several seconds (Figure 32, yellow box).

we, Diggalved Inorganic

Total Alkalinity
. Carken

s
£
.
T
5 ,a-
R W [ TR PRy
i gl e N R
S TER LR N '!‘Iﬂ § : Biv o™
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Figure 32 Flash point function when a user clicks on a chart point. The map portion that is geographically relevant
to the data point in the map will flash pink once for a couple of seconds.
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Socioeconomic Dashboard

There are five basic components to the socioeconomic dashboard.

National Coral Reef Monitoring Program Socioeconomic Dashboard

Begin Analysis Here Activity Participation
Select a value from the dropdown list in
the filters below. Filters must be done in
order beginning with Filter 1. Each fiter
can be cleared independently be selecting

NorTH
AMERICA

"Reset" in the filter's dropdown ist.
Resetting Filter 1 will also reset all
subsequent filters.

As you update filters, content s also
updated throughout the dashboard.*

%) 1. Jurisdiction v
None /

Selectavalue in filters 1, 2, 3, 4a, and 5a to render this chart
2. Geographic Tier

Jurisdiction Selection Required A J
AUSTRALIA 1

@ 3. Area of Interest Focer e
R Geographic Tier Selection Requ

2,000 m

Var ot e
4b, Year to Compare (optional)

AOI Selection Required Resource Condition Perception Awareness

ion Required

5c. Topic of Awareness
ion Required

Selectavalue infilters 1,2, 3, 43, and 5b to render this chart Select avalue infilters 1, 2, 3, 43, and 5¢ to render this chart

“Filter options vary among jurisdictions and
across years due to the variability of available.
data. Year of Interest

Year of Interest

Comparison Comparison

Figure 33 Socioeconomic dashboard, showing all major components.

¢ The Sidebar and filters are positioned on the left side of the dashboard. The top language on
the sidebar indicates where to begin the analysis process and the bottom language provides
disclaimers. The main part of the sidebar houses several filters, that once set, will populate the
dashboard charts, map, and data table(s).

e The Charts will initially display instructions for populating each chart. Once filters are set on the
sidebar, all charts will automatically populate. There are two tabs for each chart stack, one for
Year of Interest and one for a Comparison between two years. Some Jurisdictions have two
years of data at this time and comparisons can be made, while other areas of interests only have
one year of data. Additional years of data will be added making this chart more functional in the
future.

e The Map allows visualization of where the socioeconomic surveys occurred. A data table frame
for each variable (activity data, resource data, and awareness data) can be viewed by clicking on
the respective data table tab.

Socioeconomic Filters

Filters need to be set in order, beginning with Filter 1 and proceeding downward through Filter 4a. Filter
4b is optional. Filters 5a, 5b and 5c can be set in any order, but only after Filters 1-4a are set. All filters
can be reset at the same time by resetting Filter 1, or by clicking the reset button at the bottom of each
filter's dropdown list.
e Filter 1 (Globe Icon) Select a Jurisdiction: List of Jurisdictions appears in alphabetical order.
Making a selection in this filter affects the available options in all subsequent filters. The map
responds to selections in this filter by removing all Jurisdiction shapes except the selected one.
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Filter 2 (Parcel Icon) Select a Geographic Tier: Users choose from a dropdown list to select either
Jurisdiction, Subjurisdiction, or Sector. Making a selection in this filter affects the available
options in all subsequent filters.

Filter 3 (Arrow point to Earth Icon) Select an Area of Interest: You choose from a dropdown list
limited by the selections made in the first two filters. Making a selection in this filter affects the
available options in all subsequent filters.

Filter 4a (Calendar Icon) Select a Year: A dropdown list of years for which data are available
appears under the filter. Users must choose only one year. Options available in the dropdown
list are limited by the user’s selection in the previous filters. Making a selection in this filter
affects the available options in all subsequent filters.

Filter 4b (Calendar Icon) Select a Year to Compare: This filter is optional. If left blank, the
Comparison tab of each chart stack will only have one of the two possible charts populated. A
dropdown list of years for which data are available appears under the filter. Users must choose
only one year. Options available in the dropdown list are limited by the user’s selection in the
previous filters.

Filter 5a (Fishing Icon) Select an activity: A dropdown list of activities appears. Making a
selection in this filter causes the charts in the Activity Participation chart stack to populate.
Filter 5b (Coral Icon) Select a resource: A dropdown list of resources appears. Making a selection
in this filter causes the charts in the Resource Condition Perception chart stack to populate.
Filter 5¢ (Bucket Icon) Select a threat: A dropdown list of threats appears. Making a selection in
this filter causes the charts in the Awareness chart stack to populate.

Socioeconomic Charts

The charts in the Socioeconomic Dashboard are separated into 3 frames each with a stack of two charts.

The first chart in each stack is Year of Interest and the second is Comparison. Navigate between the

charts in a stack with the tabs at the bottom of the chart frame. All charts and their titles in the

Socioeconomic Dashboard are populated by changing the filter settings; upon initially opening a

dashboard, text appears where charts will be populated explaining what filters are needed before the

chart is rendered. The charts and titles are dependent only on the filters and are not affected as a user

zooms/pans the map. Once the appropriate filters are set the charts will populate.

Example: Socioeconomic Dashboard Analysis

Filter Settings

Set filter 1 to “Main Hawaiian Islands,”
Set filter 2 to “Subjurisdiction,”

Set filter 3 to “Hawaii,”

Set filter 4a to “2015,”

Set filter 4b to “2020,”

Set filter 5a to “fishing,”

Set filter 5b to “number of fish,”

Set filter 5¢ to “pollution”

NOAA NCRMP Data Visualization Tool — User Guidance 23



National Coral Reef Monitoring Program Socioeconomic Dashboard

Residents' Participation in Fishing in Hawaii (2015)

Naver 55%
Oncea 23%
manth ar

lesz

@ zovmess 10%
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tim

@ zormors 1%
e s
marnth

Vear af Interest

are (optional) Residents' Percaption of Number Of Fish in Hawaii (2015) Residents' Familiarity with Pellution in Hawaii (2015)

@ very Good 9%
@ Good 33%
Bad Familia
®58sc 23% Familiar 85%
@ very Bad 6%
@ hotsure 10%

Vear of Interest vear af Imerent

Figure 34 Example of data visualization once filter options are set to Hawai’i, Subjurisdiction, Hawai’i, 2015 as the ‘Year
of Interest,” and 2020 as the ‘Year to Compare,” ‘Activity’ to fishing, ‘Resource’ to number of fish, and Topic of
Awareness,’ to pollution.

Analysis Results - Map

Within the map portion, we now see where data were collected, the island of Hawai’i. The map has two
tools in the upper left corner that you may find useful (Figure 35, yellow box). Clicking the Home button
returns the map to the default extent. The second tool allows you to change the basemap to show the
socioeconomic data in different spatial contexts and with different visual contrasts (Figure 35, red box).
For instance, the GEBCO basemap provides depth contours.

GEBCO Basemap (NOAA
MNCEI Visualization)

GEBCO
Basemap/Contours....

GEBCO Gray Basemap
(NOAANCEL.

== = = gEBCO); NOAA National Centers for...  Powered by Esri

Figure 35 Example of map tools (orange box), including a Home tool and a basemap layer menu,
where the user may choose from a diverse group of basemaps to optimize the visualization of
spatial data.
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The user can also toggle between the map tab and the tabs to the right (Figure 35, black box). These tab
options (i.e., activity data, resource data, awareness data, respectively) allow users to view the data
table associated with each target socioeconomic metric in tabular format.

Analysis Results - Charts

Each pie chart has a title on the top that is dynamically generated when filters are selected. By clicking
on the comparison tab at the bottom of each chart, the user can view the data for both 2015 (‘Year of
Interest’ from filter 4a) and 2020 (‘Year to Compare’, filter 4b). Clicking the upper right corner of the
chart brings it to full screen so the user can have a larger view (Figure 36).

National Coral Reef Monitoring Program Socioeconomic Dashboard

Begin Analysis Here Hawaii, 2015 Hawaii, 2020 Residents' Participation in Fishing in Hawaii
How often do you usually participate in How often do you participate in sach of
wach of the following activities? Fishing the following activities in jurisdiction? s 2020

Fishing
Number of Respondents: 620

Number of Respondents: 653

Never 534%
Once amonth or less 33.6%

rea of Interest

g 4a.Year of Interest

Residents' Perception of Number Of Fish in Hawaii Residents' Familiarity with Pellution in Hawaii

2015 2020 2015 2020

Sc. Topic of
\ P

Figure 36 Example of data table (green box) for the metric activity, in this case fishing for Hawaii in 2015. A year to
compare was also available and chosen in the sidebar filter choices, shown (red box).

Data Download

The Data Download Dashboard is embedded in the Data Download Portal Hub page. The dashboard is
accessed by clicking on the Data Download item on the hub menu ribbon (Figure 37a), or by clicking on
the link in the Help splash screen in all theme dashboards (Figure 37b).
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System Requirements

This dashboard is best viewed on a screen of at least 15 inches, with 1920x1080 resolution or better. If your screen
does not meet these specifications, you may find it helpful to resize individual frames within the dashboard: Hover
your mouse over the border between two frames to activate the resizing tool. Then, click and drag the border to
resize the neighboring elements.

XZ National Coral Reef Monitoring Program (NCRMP) Data Visualization Tool g Started

e a selection in each filter in the "Begin Analysis Here" panel on the left. As you make your selections,

Home GettingStarted ~ NCRMPData  Metadata & More Info | Data Download | FAQ arts and other dashboard elements will respond accordingly. Tip: To clear your selections, click "

t a Jurisdiction” filtter dropdown.

2. Scroll through the various data types available in each chart by dlicking on the left and right arrows at the battom
of each chart frame. Tip: Charts can be resized to take up the whole screen by clicking on the circular expand button
that appears when hovering your cursor over the top right corner of the chart frame.

Additional Resources

Figure 37 The Data Download page of the hub can be accessed in two ways: clicking the Data Download tab on the hub
menu (above), or clicking the Download Portal link on the Help splash page of all 6 data dashboards (at right).
This dashboard allows users to download all data for each theme, or a subset of the data of their
choosing utilizing the filters in the left sidebar (Figure 38, red box).

Data Download Filters

The filters on this dashboard can be set in any order (Red box in Figure 38). Users are not required to
make selections in all filters in order to download data; they have the option to set some, all, or none.
Filters in this dashboard must all be reset individually; there is no option to reset all filters at once.
e Filter 1. (Globe Icon) Select a Jurisdiction: List of Jurisdictions appears in alphabetical order.
As users manipulate this filter, the number of available records will automatically update in
each of the Download Boxes. Making a selection in this filter affects the available options in
the Subjurisdiction filter. The filter can be reset by clicking the reset button at the bottom of
the filter’s dropdown list.

Begin I_I:I)ownload Download Atlantic Benthic Data
ere
Allfilters are optional; you may use as 2, 868 records

many or as few as you like, and in any that meet your selection criteria Download Cllmate Data

order you choose.

@ Soa 2,083 records

et e Comi Download Pacific Benthic Data
ﬁ .E ecta eographic lier
Wl Al geagraphic ters 41,319 records

that meet your selection criteria

that meet your selection criteria

Select a Subjurisdiction

@ All subjurisdictions

way Select Year Range

HH 20132020 Download Atlantic Fish Data

o’ 0 29,775 records Download Socioeconomic Data
‘ 2013 H* 2020 }%‘ that meet your selection criteria

Setto minimum Setto maximum

311 records

Download Pacific Fish Data that meet your selection criteria

273,608 records

that meet your selection criteria

Figure 38 Screenshot of the Data Download Dashboard (with color-coded indicator boxes inserted for
reference and explanation). This dashboard is embedded in the Data Download Portal hub page.
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* Filter 2. (Parcel Icon) Select a Geographic Tier: Users choose from a dropdown list to select
either Jurisdiction, Subjurisdiction, Sector, or Strata. Selections in this filter do not affect
available options in any other filter. As users manipulate this filter, the number of available
records will automatically update in each of the Download Boxes. The filter can be reset by
clicking the reset button at the bottom of the filter’s dropdown list.

¢ Filter 3. (Arrow Point to Earth Icon) Select a Subjurisdiction: List of Subjurisdictions appears
in alphabetical order.

o This filter is most easily set after Filter 2 is set, but can be utilized alone. If Filter 3 is
set before Filter 2, and the subsequent selection in Filter 2 disagrees with the
selection in Filter 3. For example, if Filter 3 is set to Aguijan in the Northern Mariana
Islands, and then Filter 2 is set to Florida), this filter will automatically reset.

o Selections in this filter do not affect available options in any other filter. As users
manipulate this filter, the number of available records will automatically update in
each of the Download Boxes.

o The filter can be reset by clicking the reset button at the bottom of the filter’s
dropdown list.

¢ Filter 4. (Calendar icon): Select Sample Year Range: Consists of two inputs: one for minimum
year and one for maximum, which can be set via the input windows or the slider. As users
manipulate this filter, the number of available records will automatically update in each of
the Download Boxes. Reset this filter by clicking on “set to minimum/maximum” below the
input windows. Selections in this filter do not affect available options in any other filter.

Download Boxes

The Data Download Boxes are indicator widgets with the download function enabled (Blue box in Figure
38). The number of records available shown by default is the total number of records in the database. As
users manipulate the filters in the dashboard, the number of available data records that meet the filter
criteria will automatically update in the center of these boxes.

Not all themes have data available for all filter areas of interests/year combinations. When the number
of available records counter falls to zero, it is because no records exist for the theme that match all the
filter criteria. In these cases, such as the example shown in Figure 39, users are encouraged to reset,

change, or broaden their filter selections one at a time to determine which filter is limiting the records.
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Begin Download
Here

All filters are optional; you may use as
many or as few as you like, and in any
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Download Pacific Benthic Data
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Download Atlantic Fish Data
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Download Pacific Fish Data
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that meet your selection criteria

Download Climate Data
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that meet your selection criteria

Download Socioeconomic Data

13 records

that meet your selection criteria

Figure 39 Not all themes have data for all filter combinations. In this example, the Atlantic Benthic and Atlantic Fish show
zero records (yellow boxes), which is reasonable since the Jurisdiction filer is set to American Samoa, which is in the Pacific.

To download the available records, users should click on the small download icon at the bottom left of
their desired theme’s download box (Figure 40). Downloaded files are in .csv format and consist only of
the data table; no geospatial component is included in the data download.

Begin Download
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All filters are optional; you may use as
many or as few as you like, and in any
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Download Atlantic Benthic Data
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Figure 40 To download data, click the download icon in the lower left corner (black boxes) of the dataset of
interest.
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This concludes the user guidance for all sections of the NCRMP Data Visualization
Tool. For further assistance, please contact us at ncrmp.questions@noaa.gov.
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