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Overview

e Division Background
— Programs, Platforms, Sensors

* Emergency Response Overview
— Background
— Delivery by NOAA, USGS, & FEMA

— Examples of Response
e Tornadoes and Hurricanes
e Oblique imagery

— Coordination Discussion



Background

e U.S. Department of Commerce

* National Oceanic Atmospheric
Administration (NOAA)

 National Ocean Service
 National Geodetic Survey
e Remote Sensing Division

e Primary programs
e Coastal Mapping Program
e Aeronautical Survey Program
* Emergency Response




 NOAA nautical charts
e Other important applications:

— Used in defining the United
States’ territorial limits

— Coastal resource management

— Storm surge and coastal flooding
modeling

— GIS analysis

— Benthic habitat mapping

— Many more...

— http://www.ngs.noaa.gov/NSDE/



http://www.ngs.noaa.gov/NSDE/

Platforms

NOAA Otter DHC-6



Sensors
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Example image of nadir and oblique
imagery
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NGS IOCM Products/Deliverables
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®
o) Emergency Response Imagery

e Remotely sensed data is acquired to support NOAA’s
requirements as well as other emergency response
requirements (Mission Essential Activity MEA #3 under
Primary Mission Essential Function DOC-2)

e NOAA maintains this capability to meet its own requirements
as well as to provide tools, technology, and expertise we
have gained to other government entities and the private
sector.

* The remotely sensed data collected is disseminated to
federal, state, and local government agencies as well as the
general public to facilitate support efforts. The data is
collected, processed, and disseminated in GIS ready formats
by NOAA.



9/11 Recovery
Efforts

Hurricanes: Isabel
(2003), Ivan,
Jeanne (2004),
Dennis, Katrina,
Ophelia, Rita,
Wilma (2005),
Ernesto (2006),
Humberto (2007),
Gustav, lke (2008),
Earl (2009), Irene
(2011), Isaac,
Sandy (2012),
Arthur (2014).

J

Lidar Acquisition
to support 133 city
effort.

Other response:
Nor’Easter (2009),
North Dakota
Flooding (2011),
DWH (2010,2011,
2012), Haiti
Earthquake (2010),
Red River Flooding
(2008, 2011), AL
and MO tornadoes
(2011), IL
tornadoes (2015)

J




MNavigation
National Geodetic Survey

Contact Us

Content and Technical
Issues

Comments and Policy
Issues

storms.ngs.no0aa.gov

Emergency Response Imagery

Hational Geodetic Survey

The imagery posted an this site was acquired by the NOAA Remote
Sensing Division to support NOAA national security and emergency
response requirements. In addition, it will be used for ongoing research
effarts for testing and developing standards for airborne digital imagery.

Emergency Response Imagery:
Hurricane Arthur (2014)
Hurricane Sandy (2012): Web Map Interface Mobile Weh App

Hurricane Isaac (2012): Web Map Interface

Hurricane Irene (2011): Web Map Interface HTML Interface
Joplin, MO Tornado (2011)

Tusecaloosa, AL Tornado (2011)

North Dakota Flooding (2011)

Hurricane Earl (2010): Web Map Interface HTML Interface
Mor'Easter Nov09 (2009)

Hurricane Ike (2008)

Hurricane Gustav (2008)

Hurricane Humhberto (2007)

Tropical Storm Ermesto (20086)

Hurricane Wilma (2005)

Hurricane Rita (2005)

Hurricane Ophelia (2005)

Hurricane Katrina (2005)

Hurricane Dennis (2005)

Hurricane Ivan (2004)

Hurricane Jeanne (2004)

Hurricane Isabel (2003)

Website Owner: Mational Geodetic Survey [ Last modified by NG5S Webmaster Mov 1 2012

15

NOS Home = User Survey = Privacy Policy = Disclaimer = USA.gov = Ready.gov = Site Map = Contact Webmaster



<« C fi [0 hddsexplorer.usgs.gov

 Apps % Bockmarks A NOAA RSD FlightView 353 SearchTempest Onli... |7 topobathy.com [ Morth Carclina Duck.., e i0S Approved Apps ... @ Welcome to milCon... %% RezDesk Login it

@m\ . oy ; , USGS Home
@ B = iy ~ et Contact USGS
- > 3 Search USGS

[ signin

1 www2jpl.nasa.gow/s.. 6Blff GLCF: Shuttle Radar ... {@) WorldDEM™: Airbu... [ How Does SRTM W..,

Login Register Wiy Feedback Help

Events: || ‘AddifionalCrieda. | Results Search Criteria Summary (Show) Clear Criteria
1. Enter Search Criteria

i % - (72° 01" 107 N, 160° 50" 23" E) Options Overlays Map | Satellite
To narrow your search area: type in an address or E £ T i 2 & :
place name, enter coordinates or click the map to
define your search area (for advanced map tools, view
the help documentation), andf/or choose a date range.

Feature

T predefined Area

Decimal ‘

@ No coordinates selected.

| ResultOptions

Search from: [mm/d = to: I

Search months: (ally -

oo T

g e

- v Rl ey
G nugk L - Map data 22015 Google: INEG! Imagery B2015 NASA Terrahatrics FEBB km— 1 | Termsof Use
‘The up-to-date Goagle map is not for purchase or for download; it is to be used as a guide srence and search purpo: niy.

Accessibility FOIA Privacy Policies and Notices

e Maps API Disclaimer

NOAA data in the USGS viewer:
http://hddsexplorer.usgs.gov/
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http://fema.maps.arcgis.com/

&« C f [} fema.maps.arcgis.com/home/index.html
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FEMA GeoPlatform

Providing geospatial data and analytics in support of emergency management

[JceorLatrorm.gov FEMA is a partner of the FGDC's National Geospatial Platform Visit: www.geoplatform.gov

Help | Terms of Use | Privacy | Contact Esri | ContactUs | Report Abuse

e NOAA data in the FEMA viewer:
e http://fema.maps.arcgis.com/
e NOAA data as download:

e https://content.femadata.com/NationalDisast
ers/NOAA Imagery/download/
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http://fema.maps.arcgis.com/
https://content.femadata.com/NationalDisasters/NOAA_Imagery/download/
https://content.femadata.com/NationalDisasters/NOAA_Imagery/download/










FEMA Damage Classification

EXAMPLE 1 (Pre-event) Observed Damages

I meral Dama ;:r Classifications

Damage Assessment Conducted o e 1 g e ey
Using FEMA'’s 4-Level Damage Scale \h.mh Darege

\|i:|IIJ.'|:~'|_ some mobile homes and hght stractures are damaged or displaced
Solid structures sustain exterior damage (e g, missing roofs of roof
segments); some mobile homes and light structures are destroved, many
are damaged or dasplaced

Extenave Damage Some solid structures are destroyed, most sustan extenor and indenor
iun pge (roofs rmissing, intenor walls exposed), most mobale homes and
ln.iu structures are destroyed

Most sohid m.l all light or mobile home structures destroved




FEMA Damage Classification

EXAMPLE 1 (Post-event)
Damage Assessment Conducted

General Damage Classifications

superficial damage 1o s clures loss of tiles or roofl
wne mobale b struc are camaged or displaced

ane mobile homes ight structures are destroved, many
are dumaged or displaced

Extensive Damuage Some solid struchures are destr I, most sustain extenor and infenor
damage (roofs nussing, inte lls exposed), most moble homes and
light structures are destroyed

Most solid and all hght or mobile home structures destroyed

e )
USing FEMA’S 4-LEVEI Da mage Sca Ie Solid structures sistain extenor damage (e g., missing roofs orroof
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e Draganddropin ESRI

* In browser coordinate display
— Lat/Lon and USNG




X/ st Pete Beach Oblique Test Imagery © About & Contact

Get Started:

Search an address within the acquisition area or select a polygon in the left side map pane

(6a3) th AVEN Ll
. = D) Example address: 3400 Gulf Boulevard, St. Pete Beach, FL
f ; Heighis b S i o Mouseover the image in the right side pane to display coordinates in NAD83 (2011) Geographic
AT g Gardens i Latitude / Longitude and U.S. National Grid
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ESRI ArcMap
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Hx Arthur Response

« - CH [D ngs.woc.noaa.gov/storms/arthur/oblique/ 'i?] =

@ Hurricane Arthur Imagery 2 About & Contact & Download Search Address Q

Get Started:
Search an address within the acquisition area or zoom in and select a polygon in the left side map pane.
Example address: 2169 Ocean Pearl Rd. Corolla, NC

IMouseover the image in the right side pane to display coordinates in NADS3 (2011) Geographic Latitude /
Longitude and U.S. National Grid.

GIS Users:

Empera The image that you download (link in polygon popup) is a GeoTiff and will load as an orthorectified product in
a GIS. Some users with a GDAL based viewer (QGIS) may need the associated vt (Virtual Raster) file_ It can
be downloaded from the same location by changing the _tif to _vrt. Both the tif and vrt file are included in the

bulk download tar file.

oke Rapids

Washington

B Mapbox @ OpenStreethap Improve this map

'" Elvidge boats 2014....docx

'“ L vQ-880-G_at_a_glan...pdf

" ¥ Showall downloads... %

http://ngs.woc.noaa.qov/storms/arthur/oblique/
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Pre-event oblique imagery

‘g

= <
*raent o £

AADAR REFLECTORS

Radar refleciors have been placed on many

Toating ks 1o navigation.

Inlividual radar

refiector ientification on thess aics has been
omitted fram his char

the lorsign

Uo L rumEver. Wi caus ey e
{Eroperty rights on he complstion of data depictng
watss shown on this chart,

atamoros

55

40 1245
T3, 0w maoomg pumsLH30
=5 do0w 38 el W 5
i . . B e
an L] 0
1a00
495
4 1220, L B0 10
50

hsaaimrt Souno
. — .-

o i |

Fn (3 10
b ot A
gt R Ty i .
a7 o 182 M Sh ¥ 1 8 53
= 1 ST otey a0 L
(A " =
= = i 810 ws %
430 )
280 960 1050
b T w512
50 - it L MSp120
=08 - ™0 § y 1035
285 530 L) sco 1170
710
760 \ n 1
&80 1 1250 1
10 " &0 gae i
o0 Ll 1240 T4 2
620 i ME - vae0) . 13 142
ot \ B 0
! 1260 d
70 1 o a0 o
15 b ) 1340 e 1270
e
1 p anz
#a0 \ \ 1528 T =) 1365
i Wt foav 1196 imaf” " hyas 0
aop | 1045 Priv \
873 037 12 ! 1180 1568 \
L a7 1
1580 1247 =
1040 1632 1900, 1475
o 7028 e L
1100 1500 { I 1 1660
1250 3 ANl
1250+
- - e L - 1620 1 700 L
1 bl ¥ DDAS *42007*
i [ Y200 : £ Y as PA
o . \ 1850 § e &
1775 195 ‘g_?.'- 1850 " 1385 o UNITE S |
¥ I [ S i = . v
ODAS 42002 1 1662 B0 R A 1800 E

34



Pre-event planning/operations

Days Out

-8/-5 Event of National Significance/Impact to NOAA
Mission(s) (Charting, Weather, CZM, Facilities, Trust
Resources)

-4 Approval by Director, NGS

-4/-3 Preplanned flight lines developed/updated (if a
known event, Hx, or developed if not).

-4/-3 Disseminated to FEMA RS coordinator* and other
partners (States,USGS, USACE, FEMA) for
coordination/additions

-3/-2 Prepositioning of assets and personnel
-2/0 Refinement of Requirements
0/+? Daily updates on collections and intentions



Response Strategy

Preplanned flight lines for damage assessment imagery were developed and shared
with interagency partners through FEMA coordination that include state and local
representation as well as used modeled impacts of storm surge and damage from
the FEMA Modeling Task Force (MOTF).

Requirements of Response

The flight lines cover areas of known and potential impacts to navigation, critical
infrastructure including those with potential HAZMAT issues, coastal zone
management concerns, and overlapping requirements of federal partners including
FEMA, USCG, USACE, NGA, and USGS.

Priorities
Priorities are centered on the major ports and waterways supporting the Marine
Transportation System; known or projected severe impacts to coastlines and critical

infrastructure (New Jersey/New York), areas of severe flooding impacting coastal
communities



NOAA planned flight lines and collected data overlaid on MOTF Risk
Matrix And Priority setting for 1-2 Nov
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FEMA use of NOAA Imagery for Damage
Assessment of Individual Homes

@Hurrimne Sandy-Remote Sensing Collecti... |EGoogle Calendar |T| 2
& @ fema.maps.aregis. com/home fwebmap fviewer. html?webmap=792c076 1b 5054 1 7fbb3ebé 1a58f43a60 |6 | |“" Google /0| 1 d‘:j T
HOME Hurricane Sandy-Remote Sensing Collection Planning NewMap My Content+ Help v  SignIn
| m 4» Add ~ | H Basemap | Bl save ¥ =2 share I"éﬁ Print 'Iﬂ'{ Measure I:I!l Bookmarks |Find address or place O.l
D - ) %
Contents

' ImageCat NLT
¥ point_result_20121101_14
W damage_20121101_1450P

@]

® Destroyed

@ Mmajor

O Minor

O Affected

@ No Damage

@  Unknown
[T CTcap

[ Remote Sensing Plans
¥ NOoAA 20121031

[T Sandy Surge Extent
™ MOTF Risk Matrix

@ Light Gray Canvas

Atlantic City, NJ

Esri.com . Terms of Use . Privacy |
Copyright: ©2012 Esri, DeLorme, NAVTEQ | Mew Light Technologies / ImageCat -' "J

Contact Us . Report Abuse

Over 147,000 individual structural assessments were conducted using
imagery and inundation information.



NOAA Hx Sandy response outcomes

 Primary users and coordination

— FEMA, NJ/NY EMA, NJ/NY DOT, USGS, USACE, DHS, USCG,
NGA, Google, ESRI, Insurance industry, academia

* By the numbers
— 12,000 images over 3000 miles of impacted shoreline
— 24 flights, 91.2 flight hours, 7 days
— Imagery delivered 4-8 hours after landing
— Supported 147,000 individual structural assessments

— Visitors 1,145,390, 856 million hits; 12.2 terabytes
downloaded

— storms.ngs.noaa.qgov



http://storms.ngs.noaa.gov/eri_page/index.html

Coordination recommendations

NOAA activities through your NOAA CZM contacts,
NOAA regional reps, directly with NGS.

Larger events including above through your State
EMAs, DOTs, etc. to FEMA at the JFO.
— Requires educating now on the importance of the data
— Find out who the FEMA RS and GIS lead are for your JFO

Other federal agency contacts USGS Liaisons, USACE
Districts, NSGIC, etc.

Provide feed back on plans and indicate any
intentions of collecting similar data within your state.

Response efforts are from limited resources and every
event is different.



	NOAA’s mission to collect Emergency Response Imagery 
	Overview
	Slide Number 3
	Slide Number 4
	Platforms
	Sensors
	Slide Number 7
	Camera Resolution and GSD
	Slide Number 9
	Riegl VQ-880G Topobathy Lidar
	NGS IOCM Products/Deliverables�from Topobathy Lidar
	Slide Number 12
	Slide Number 13
	Recent Projects
	storms.ngs.noaa.gov
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Pre-event planning/operations
	NOAA HX Sandy Response Plan
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	FEMA use of NOAA Imagery for Damage Assessment of Individual Homes
	NOAA Hx Sandy response outcomes
	Coordination recommendations

