Improving Data Access
through Standards-based Metadata
and Web Map Services

Access to Natural Hazards Data

Susan McLean

Director, World Data Center for Solid Earth Geophysics, Boulder
NOAA'’s National Geophysical Data Center

Kelly Stroker, Colorado Institute for Research in the Environmental Sciences
Susan.MclLean@noaa.gov
Kelly.Stroker@noaa.gov

20th CODATA International Conference — October 2006 NOAA / NGDC / WDC for SEG, Boulder



Increasing Coastal Risks

Coastal population increasing globally
— As of 2003, 53% of the USA population lived on the coasts
— Coastal population expected to increase by 10% by 2015

* Increasing risk and December 2004 Tsunami prompted study

— Tsunami Risk Reduction for the United States: A Framework for
Action (December 2005)

— U.S. plan for developing tsunami-resilient communities and
international coordination

* Informed decision-
making essential to
minimize impact of
natural disaster on
communities

 Need for integrated,
global data as a basis
for informed decision-
making is greater than
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GEOSS and the WDC

The Global Earth Observation System of Systems

—GEO 2006 Disaster-related Task: Promote and
facilitate free and unrestricted exchange of all Earth
observation data relevant to tsunami early warning
systems.

—Seeks to meet the need for timely, quality long-term
global information
—Facilitates exchange of data and information

—Improves decision-makers’ abilities to address
pressing policy issues

The World Data Center System

—The WDC for Solid Earth Geophysics, Boulder has
responsibility for global tsunami data and the abllity to
deliver integrated access to these data
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Real-time data needs — ldentifying danger and alerting at-risk areas
— Seismic data for events of magnitude 6 and greater
— Tsunameter data for deep-ocean verification (or cancellation) of event

— Coastal water level data (stations registering tsunami arrival) WDC-SEG. Boulder

 Record of the past to prepare for the future Natural Hazards Data
—  Past Tsunami Source Events (where, what, when, how big, how bad) i  Contact: Paula Dunbar :
— Tsunami Runup Locations (where, when, how high, what impact) : Paula.Dunbar@noaa.gov :
— Imagery and descriptions of past damage — preserving visual record

« Data for forecast models to improve warnings and minimize damage
— Deep-ocean bathymetry — tsunami travel times and propagation models
Local community preparedn

Events Generating Tsunamis Tsunami Runup Locations
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Acquisition, Dissemination & Archive

Discuss data management for two
tsunami-monitoring data streams

 Deep-ocean water level data from NOAA
DART

e Coastal water level data from NOAA CO-0OPS
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Back-up records 15-second data;
available via phone or serial
download

Every 6 minutes for 68 stations in AK,

West Coast and Pacific Islands
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NOAA Telecommunications Gateway
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QA/QC and load
into
Database Server )

Tsunami Warning
Centers

Web and FTP Servers

Web and FTP access to quality
data and metadata from >200
coastal stations

Moving towards XML delivery and
community standards.
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Follow International Standards Organization (ISO) metadata standard
— Open access to metadata

» Spatially-enabled relational databases
« XML native databases and files
 Formatted text

« Publish and maintain metadata in a variety of catalogs and clearinghouses
 Move towards XML & GML description of data

— Utilize Geography Markup Language to describe geographic content
— Work with scientific community for standard XML syntax defining data

» Archive accessible on-line or near-line (robotic tape system)
— Spatially-enabled relational databases
— Support Open Geospatial Consortium (OGC)
— Multiple delivery formats

» International and community standard XML / GML
* Net-CDF
« ASCII
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Metadata Standards

Metadata: A record of information capturing the basic characteristics of a data
or information resource. It represents the who, what, when, where, why and
how of data.

BPE Data for DIT1_2003 20030501 to 20040501

Mletadata froan the MOAA Metadata MManager sl Bepository (SMIMVE)
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<7xml version="1.0" encoding="I50-8859-1" ?>

- <idinfo>
<datsetid»gowv.noaa.ngdc.dart_bpriD171_2003</datsetid>
- <citation>
- <citelnfo=
<origin=DOC/NOAA/OAR/PMEL > Pacific Marine Environmental Laboratory, OAR, NOAA, U.S. Departmel
Commerce</originz
<origin=DOC/NOAA /NWS/NDBC = National Data Buoy Center, National Weather Service, NOAA, U.S.
Department of Commerce=<foriginz
<pubdate>20060421 </pubdate>
<title=BPR Data for D171_2003 20030501 to 20040501 < /title>
<onlink=http: / /www.ngdc.noaa.gov/seg/hazard /DARTData.shtml< fonlink:=
<onlink>http: / /www.ndbc.noaa.gov/dart.shtml</onlink:
- <CI_OnlineResource>
<linkage=http:/ /www.ngdc.noaa.gov/seg/hazard/DARTData.shtml</linkage >
<protocol=http</protocol =
<name>=Historic DART /BPR Data On-line</name>
<descriptionData access to historic DART/BPR data obtained from PMEL and NDBC. < /description=
<function>005</function:
</CI_OnlineResource
- <CI_OnlineResource>
<linkage=http:/ /www.ndbc.noaa.gov/dart.shtml</linkage>
<protocol=http</protocol =
<name>Real-time DART Data On-line</name=>
<description>Access to real-time DART data at NDBC. </description=
<function>005</function:
</CI_OnlineResource
</citeinfo>
</citation
- <descript=
<abstract>As part of the U.S. National Tsunami Hazard Mitigation Program (NTHMP), the Deep Ocean
Assessment and Reporting of Tsunamis (DART ) Project is an ongoing effort to maintain and improve the
capability for the early detection and real-time reporting of tsunamis in the open ocean. DART stations have
been sited in regions with a history of generating destructive tsunamis to ensure early detection of tsunamis
and to acquire d itical t ime forecasts. DART systems consist of an

XML

chored seafloor bottom

The major uses of metadata are:

 provide information
about data holdings to
catalogues and
clearinghouses
 provide information
to process and
interpret data from an
external source
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XML Example for Tidal Constituents

XML File Sample:

<xml version="1.0">

<station>
<name>crescent city, ca</name>
<id>9419750</id>
<latitude>41.745</latitude>
<longitude>124.183</longitude>
<mean_depth></mean_depth>

<date_last_modified year="" month="" day="" hour="" minute="" second=""/>
<constituent name="m2" amplitude="0.176" phase="211.0" speed="28.9841042"/>
l <constituent name="s2" amplitude="0.183" phase="231.7" speed="30.0000000"/>

Repeatable for # of constituents

<comment="note that all constituent names are case insensitive"/>
</station>

</xml>
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OGC Web Map Service (WMS)

— allows client overlay of map
Images
— display from multiple Web Map

Services

Tsunami data available via
WMS

DART Tsunameter data
Global event data
Global runup data

Global bathymetry / elevation
data

In progress

— Linking coastal water level
data (NOAA and GLOSS)
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OGC Web Feature Service
(WFS)

— Allows client to retrieve
geospatial data encoded in
Geography Markup Language
(GML)

— Retrieval from multiple Web
Feature Services

Coming soon: Tsunami data

available via WFS
DART Tsunameter data
Global event data
Global runup data

Global coastal water level
data

Data stored in open databases

— Integrate the deep-ocean and
coastal water level databases

<xml version="1.0" encoding="UTF-8" 7>
- «wfs:FeatureCollection xmins:ngdc="http: / /www.ngdc.noaa.gov/ngdc" xmins:gml="http: / /www.opengis.net/gml"
xmilns:wfs="http://www.opengis.net/wfs" xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http: / /www.ngdc.noaa.gov/ngdc

http: //map1l.ngdc.noaa.gov/wfsconnector/com.esri.wfs.Esrimap /nosa_f?

request=describefeaturetype&service=WFS&version=1.0.0 http:/ /www.opengis.net/wfs

http: //schemas.opengis.net/wfs/1.0.0/WFS-basic.xsd''>

- <gml: boundedBy =
- <gml Box srsMame="EPSG:4326">
<gml:coordinates>-180,-90 180,90 </aml: coordinates >
</gml:Box>
</gml:boundedBy = WFS
- <gml: featureMember:

- «<ngdcDART-73 fid="DART-73.20">
<ngdc:nosa.nws_dart_tsgp buoy_id>51407 </ngdc:nosa. nws_dart_tsqp.buoy_id>
<ngdcnosa.nws_dart_tsgp.description=2.5-meter discus buoy-type 2</ngdcnosa. nws_dart_tsqp. description:
<ngdc:nosa.nws_dart_tsqp. latitude>19.62</ngdc:nosa.nws_dart_tsqgp. latitude>
<ngdc:nosa.nws_dart_tsgp. longitude=-156.51</ngdc:nosa.nws_dart_tsgp.longitude>
<ngdc:nosa.nws_dart_tsgp.deploy_date>Deploy 28Jun05</ngdc:nosa.nws_dart_tsgp.deploy_date>
<ngdc:nosa.nws_dart_tsgp. objectid=20</ngdcnosa. mws_dart_tsgp. objectid:=
<ngdc:shape. area=0</ngdc:shape.area>
<ngdc:shape. len=0</ngdc: shape. lenx=

- <ngdc:_shape_ =
- <gml:MultiPoint srsMName="EPSG:4326">
- <gml: pointMember:
- =gml:Point srsMName="EPSG:4326">
<gml:coordinates=-156.51,19.6199999994026 < /gm|: coordinates:
<fgml:Point>
</gml:pointMemberz
<faml:MultiPaint>

</ngdc:_sha .
</ngde:DART-7 - Parameter Value in example

</aml:featureMe

- <gml: featureMen

- <nogdeDarT-7{  Server Name http://map.ngdc.noaa.gov/wfsconnector/com.
P esri.wfs.Esrimap

<ngdc:nosa.

<ngdc:nosa.

<ngdcnosan) Map Service Name nosa_f (nosa feature server map)

<ngdcnosa.

<ngdcnosa.

<nadeshane| WWeb Map Server 1.0.0

Version

Request Type getfeature

Layers to Display DART-73 (Layer name and layer ID)

Bounding Box -180,-90,180,90 (Lower Left, Upper Right)

WFS URL Specifications
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Historie DART /BPR Data - Station Selection
o the meres, or uie our INTERACTIMILMAR. Chck on station of inteteit to retrabes data.

Al Sati Tools  Help

D Latitede a Start Date Data al Data Center (NGDC) | Natural Hazards Q

lation Service

= > Matural Hazards comments | privacy policy

Station ID Latitude Longitude Data Start Date Data End Date Metadata
BPRS_1983 a -140 1983-10-19 1984-05-01  Metadata

D125_2001 -3.4887 -125.014  2001-09-02 2002-08-15  Metadata
D125_2002 -3.4887 -125.014  2002-01-15 2003-01-27  Metadata

D125_2003  -8487 -125.0178 2003-01-29 2004-05-11  Metadata

Histarle DART/BPR Dala

L= O = L T e g R
VA 21 L B P PRI LT 0L

MOAA=NESDIS »NGDC =natural haza

Locate Stations

— Map or List
View Metadata

— Available for each bpr
package

— Text or xml standard formats
Select, Plot, Subset, and
Download Data

— WMF implemented

— WES underway

T
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=== Web maps

| » Operate off the same database
* Provide limited GIS capability

e Are Iinked to Photos, Additional

e

Tsunami Event

|

]

Date Tsunami Source
Year Mo Dy Location Name Latitude Longitude  Cause
1909 9 20 LOUISIANA: GRAND ISLE 20,233 -89.983 9

|

i §

Tsunami Runup

T

Runup Effects af Runup Location
Measurements Deaths Injuries ~Damage Houses
st

Runup Location

Per
Country Name Latitude Longitude (Min)
USh GRAND ISLE, LA 29,373 -80.083 D D 2 Dsewcn Glfeins Gy | P G

Ty —— - ————"— e 7 ST

Comments for the Ts @ National Geophysical Data Conter (NGDC) . -..“.n.,-\w,,.‘,,.@

Data Conter

Erronenus runup. Actual event is a 15 foot storm surge from the Grand ] b

References for the Ts

‘Year Citation
Tsunamis and Tsunami-like Wave;
and 2002 tha Internatlnna\ Journal of the Ts|
James F. Lander
X uisiana Hurricane History: Earl
IR b LTI ouisiana. Found online

Boat Beached by Tsunami, 1964 Alaska Earthquake

-

}.allhw:kr nl'Hu{h!? 1964, Gulf of Alaska.
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3 Tyumami Hwnup Database Search - Mazilla | jrefox

B (4 Wew G0 [ocmals lek e
Mational Geophysical Data Center (NGDC)
Hoas » MESOLS » NODC * Matees) Hatards

e NGDC Tsunami RUNUP database (s s
It i3 related to the Tsunassl Seurce Evest database whch o

= To retraive the
page

e [k Yow G0 [oclmabs Took e

Halact anii Runup Location Information:

Solect Runup Region NMame:  none sece:

Solect Runup Country: | none

Salact Runup State: | nons setecten

starts with © matchis

Enter Runup Location Name: & mudis or C

Enter Distance of Runup Location from tsenami souree (@ fo 20,000 ke,
Distance computed is the shortest path (great-circle distance), and n}

Enter range of Coordinates in decmal degrees for the Runup Location
Latitude; O to 0 (Morthern Hemisphere) o O (Fouthemn Hermisp
Langitude: & &0 180 {Eastern Hemisphere) o & (Western Hemi

Horthermmost L
fevetar ormr ruarmbe fro

Weste st Longiude
ferder ore n r from -180 to 180);

Southernmost L
(@miar one rumber fros

i and Fiocts

Buelpct Tsunami Runup P
Select Type of Measurement: nor
Enter Water Helght (3.1 to 52: Rur

Emter Number of Deaths ot th

coinnases | ckace nekey

e tsunami effects ocourmed.

day & subset of the Punup Databass entee the nformaticn for ona or more of the folawing search opbons and then
=+ Soarch Database bution
= Chek e Clear Fovirs befton for
antin database,

Stena wnarch
the Chear Form bufion ard the Search Database button at the bottom of thes

« 7000 lacations and is approximately 6.9 M8

ot Edit-Select Al then Edit-Copy

o Edit-faste Special-as HTML

) http:/Awww.ngdc. noaa.gov - tsevent - Mozilla Firefox

Date
Year Mo Dy
2003 11 17

Tsunami Event

Tsunami Source
Latitude
51.146

Location Name
RAT ISLANDS, AK

Longitude
178.650

Linking retrospective
global event data to
observational data and
Imagery

RBunup tocation

Name
D171 BPR, NMORTH PACIFIC OCEAM

Country
LS4

Tsunami Runup

Bunup
Measuremenis
Per 1st
Latitude (Min) Motion

42,637

Longitude
-170.798

Effects at Bunup Location

Deaths Injuries Damage Houses

Num D Num D S$Mil D MNum D

Comments for the Tsunami Runup

T Sort by Maximum Vertical Runups,
' sort by Maximum Deaths, Date

Semch Database Cloa Form

This earthquake was large enough to trigger the D171 deep ocean bottom pressure gauge located to the e
PTWC, who used the tsunami data as operational decision-making guidance. The small tsunami signal (7 cm
Pacific-wide destructive tsunami had not been generated. (Reference #459). D171 is at a depth of 3550 met

tsunameter are available for download.

References for the Tsunami Runup

NiZas -NESDIS » NOGDE *natural hazards
heme | gammerts | gankac
mal

date displayed Fri Hay 1.

ID Author Year

459 International Tsunami Information Center 1963 - present Tsunami Mewsletter. Honolulu, Hawaii, USA [p

Citation

Data download will
also be available
(ASCII) text format for
date range specified —
zipped with metadata
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Opportunities and Requirements

Increasing need to look at “multi-hazard”
— Need to describe and provide data for multidisciplinary use
— Data need to be better described to aid non-expert users

Advances in web access to databases and GIS technologies
— Enable powerful search and display options
— Enable integration of data - supporting GEOSS goals

Improved collaboration on sea-level data exchange and archive
— Closer community collaboration and exchange of data
— Participate in data / metadata format discussion

Continued improvement in global past event database

— Partnerships with regional experts in Asia
— Review, document sources, add content

Rescue tsunami source material (catalogs)
— Scan catalogs and provide PDF online
— Entire document or
— Abstract and citation if under copyright
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Summary

* Global Science increasing demands
— High-quality multi-disciplinary data for decision making
— Well-documented data in standard formats

« Data Strategies Employed
— Follow International Standards Organization (ISO) metadata standard

— Open access to metadata
» Spatially-enabled relational databases
« XML native databases and files
» Publish and maintain metadata in a variety of catalogs and clearinghouses
— Move towards GML & XML Community Standard description of data
» Utilize Geography Markup Language to describe geographic content
» Work with scientific community for standard XML syntax defining data
— Archive accessible on-line or near-line (robotic tape system)
» Spatially-enabled relational databases
» Support Open Geospatial Consortium (OGC)
« Multiple delivery formats
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XML GML

XML is the rules governing markup of data

Defined method of describing content, when used with a
schema or dtd, enables others to read

GML is XML “dialect” with well-defined rules and syntax

GML enables developers to read and understand all
documents following standard

Analogy:
— XML is the arabic alphabet

— XML documents could be in French, German, or English and
still be valid. Users need to know “dialect” to understand

— GML is a dialect with well defined dictionary describing what
each element means
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WDC for SEG - Tsunami Data

Manage global database of historic events | ™ ie:

— Tsunami and significant earthquake and volcanic
events databases 2000 BC to Present

« Manage archive of source documents
— Tsunami, earthquake, volcanic eruption

 Manage archive of past event damage
Imagery

— Prints, slides, digital imagery of damage

 Manage event-specific sea-lev
— Marigrams (paper)

— Retrospective deep-ocean tsunamets

— Selected Retrospective coastal tide s

 Manage bathymetry and near-s

relief data

— Modeling tsunami propagation
— Modeling tsunami inundation
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Kamchatka Kurll Islands Alaska " - ;
%., Lander s West Coast USA

oo S R 8 Tsunamis . Lander, Lockridge, Kozuch
Japan = | Affecting Alaska | Tsunamis affecting the West Coast
lida, Catalog of Tsunamis in Japan and | S 1737-1996 e | of the Unlted States 1806 1992

its neighboring countries 684-1980 - - i . i I

s "f“ A 1 :h : - _ . Central America
R ol X T S M Catalog of Tsunamis

Ch|na N and S Korea, [P e ki I e 4¥| on the Western Coast
S Ph|l|pp|nes Taiwan . i SO of Mexico 1537-1985
X ; < - Lander, Lockridge Devora, Sanz

i ﬁ 2 7 | s # United States Tsunamis
¢ ?. Indone5|a Malay5|a : (Including United States

" Possessions) 1690-1988 . 3 South America
(& 1 i W : A Lockridge
|  ul A Tsunamis in Peru-
New Caledonia, New iy Chile 1562-1985
Guinea, Solomon Is, @ L g——
Vanuatu

Lander, Whiteside, Lockridge, 2003, Two Decades of Global Tsunamis 1982-2001

lida, 1967, Preliminary Catalogue of Tsunamis Occurring in the Pacific Ocean, 173-1967

Soloviev and Go, 1984, A Catalogue of Tsunamis on the Eastern Shore of the Pacific Ocean 1513-1967
Soloviev and Go, 1984, A Catalogue of Tsunamis on the Western Shore of the Pacific Ocean 173-1968
Soloviev, Go, Kim, 1992, Catalog of Tsunamis in the Pacific 1969-1982
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