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Conversation with Wildfire Program

e Coordination Team interested in Wildfire Program
Roadmap and options for alignment with
Ecosystem and Disaster Programs

 Engagement with Disaster Response Plan

e Playbook for Wildfire Response and cascading hazards
e.g. landslide and flood

Disaster Portal coordination

e Rapid Response

Interagency Partnerships

e Low-latency data and models/LANCE
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@ NASA Providing a Unique Perspective
for Disaster Response and Recovery
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Multi-hazard and Global
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@ Hurricane Sandy October 2012 gass=s
NASA Supporting Operatlons

'w:’ '77“

NASA collecting data; providing
imagery and model results

Providing situational awareness
relevant to disrupted energy and
transport, exposed ecosystems and ~
infrastructure and areas of likely S T
health and safety impact | PR,

NASA's Goddard Space Flight Center and NASA Center for
Climate Simulation

VIIRS Day-Night Band Used to Td@ntify
Power Outages Following Superstorm Sandy

ing after damage from Sandy
rovided to USGS, the U.S. Army
d and FEMA to assist with their

SPoRT provided VIIRS data to the Joint Task Force
Cwvil Support (JTF-CS) and the Department of

Defense Northern Command (NORTHCOM). With
SPORT' s support, analysts adapted the VIIRS data Hurricane Sandy as viewed by the TRMM Precipitation Radar at 2:20 EDT
into their own product to help gauge power restoration
Post-Sandy: November 1, 201 s s on Oct. 28,2012
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Sangeang Api volcanic cloud on May 31 2014

MODIS true color, SNPP OMPS SO, and CALIOP (11 km) observations

Eruption of Sangeang Api
NPP/OMPS May 31 2014 (04:35-06:25 UT)
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Aliso Canyon Methane — January 2016
Rapid Response?

= 3 ). i
prtpon S R L &7 « Strong chemical release disasters are
Saedliy A\ b ‘0 “atmospheric tracers” of urban transport.
050  6.00 ¢ : « Topography controls strongly plume behavior
wind (m/s) ‘ i St = (constrains dispersion and dilution).

2 km

« Applications for disaster response planning
and decision making.

* New satellite aerosol sensors should consider
disaster response science needs.

*-‘;,,np. S

The synoptic satellite view aids disaster
response.

Points of contact:
Lead, AMOG: Ira Leifer - Bubbleology Research International
RamVan: Jeffrey Hall - Aerospace Corporation
Modeling: Marc Fischer — Lawrence Berkeley National Laboratory
NASA Disasters Representative: John Murray
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@ Exercises

e HURREX2016 February 2016

e Hurricane and Oil Spill
e Optical and SAR data and imagery

* Pre- and Post event
* Ops Center Interpretative Support
e Derived Products

 Mapping and automated
support tools and viewers

e Cascadia Rising June 2016
e Earthquake and tsunami
e Cascading hazards
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@ Nepal-Gorkha Earthquake 2015
Characterizing the Hazard

Damage Proxy
Maps from ALOS-2

Highlights areas of
potential damage
caused by M7.8
Nepal earthquake
(70 km x 180 km).
Derived from SAR
data from JAXA
ALOS-2 (L-band)

sl After (2015/05/03)

vf;“‘
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Pokhara ¢

dslide
Susceptibilty Index|
Index normalized|

Landslide mapping using NASA, USGS

o Field assessment based on reports from team of
g and commercial imagery

volunteer analysts

Susceptibility analyses of geohazards



Nepal
Response Timeline
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@ Nepal April 2015
NASA Supporting D
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“Vulnerability maps," used
to determine risks that may [ G
be present; and "damage
proxy maps," used to
determine the type and
extent of existing damage.

Volunteers with staff
of Geospatial
preparing earthquake
" disaster response

S mapping at ICIMOD
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Nepal Response
Who Used the Products and How?

Users Examples of how they are used

World Bank Damage assessment for economic loss

NGA Determine priority areas for analysis

USGS Search for land damage and surface rupture in their fieldwork
OFDA/USAID Damage assessment for response on the ground

ICIMOD Search for land damage, landslides, and river blockage

GEER Guidance for geotechnical engineer reconnaissance fieldwork
DigitalGlobe Determine priority areas for high-resolution image acquisition
UNICEF Exposure and damage assessment for response on the ground
ESRI Post on their interface for sharing

NASAEarth Sciences
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Tier 1 Midwest Flood January 2016

NASA Collaboration and Key Partnerships
providing End-to-end Response

NASA — Remote Sensing of Flood

Using Multiple NASA MODIS Detections and JAXA ALOS-2 Synthetic Aperture Radar
Sensors, Models and EEECEER —— B
Maps to Answer . ,

Critical Questions

Mobilizing Resources i
to Assist Saving Lives R EE R

is
> ;. &
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Crvamoun WO20111 U8 - S R RO :

a n ro e C n g Flood detections (red) from NASA Near Real-Time Standing water (blue) and water-inundated vegetation

Global Flood Mapping with flood extent on January 1, (red) detected by ALOS-2 and the Synthetic Aperture

2016, courtesy of Goddard Space Flight Center. Radar (SAR) at the Jet Propulsion Laboratory, January 6.
STARLY) Coverage area shown as dashed inset of MODIS image.

Christopher Vaughn February 4, 2016
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NASA - Remote Sensing of Flood

Multispectral Views from NASA’'s Earth Observing-1 Mission

True color (left) and Normalized Difference Water Index (right) imagery
derived from NASA's Earth Observing-1 mission, observed near
Vicksburg, Mississippi on 17 January 2016.

NASA staff at Goddard Space Flight Center
and Marshall Space Flight Center targeted
collections of imagery by NASA's Earth
Observing-1 (EO-1) mission.

Multispectral imaging by EO-1 provides true
color imagery (left) and capabilities for derived
products (right), and can also be applied to
Landsat-7 and Landsat-8 missions, Aqua and
Terra MODIS, Suomi-NPP VIIRS, and other
imagery provided by federal agency partners,

International Charter, and commercial vendors.

Here, true color imagery near Vicksburg,
Mississippi highlights flood water (left) along
the Mississippi in a visual sense, while the
Normalized Difference Water Index helps to
draw attention to standing water (right) in
shades of blue.

Christopher Vaughn February 4,2016 10

Tier 1 Midwest Flood January 2016
NASA Enabling End-to-end Response
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* Disaster application science answering
questions and supporting decisions
transforming EO data and research results
into environmental intelligence

e Coordination and collaboration informing
brokers, managers, and responders with

critical products and services

* Creation and leverage of partnerships
strengthening and enabling effective
response throughout the disaster lifecycle

i
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@ NASA Disaster Response — Science
for Disaster Risk Reduction and Resilience

Monitoring Natural Laboratories/

Regional Support
Observatories

Planning
Education
Training Pre-Disaster Baseline
Assessment
Prediction and
Forecast
Monitoring Detection
Rapid Assessment
Recovery Resoonse
Observatory P

Data Collection & Input

\k"—'/ Modeling, Mapping
Continual Assessment estoratio® Search & Rescue

Rapid Assessment - Recovery

Post Disaster Needs Assessment Post-Disaster Baseline _—

Detailed Assessment A AP S
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Assessment: 30-50 events per year

Rapld Assessment and Tier 1:  10-30 events per year

Tier 2:  3-10 events per year

Tiers of Disaster Response Ters: o-3eventsperyear

Rapid Hazard
Assessment
Expected

- Centers and program
experts to contribute
within scope of daily
activity

- Guidance to elevate
to Tier response,
direct to research or
no action

- Days

E.g.: media report

Response and
Recovery
Short Term and

Best Effort

- Centers and
programs respond as
available with only
minor impact to
existing/on-going
activities

- Detailed assessment
and products scaled to
modest response

- Weeks to Month(s)

E.g..: Napa Earthquake
(2014), Chile Earthquake
(2015), Oklahoma
tornadoes, yearly floods

Significant
Contributions
Over Extended
Period

- Contributions are
considerable given
continual assessment
of size and scale of
impact

- Personnel relevant to
disaster type (s)
expected, tasked, and
assigned to support

- Data and products
adapted into recovery

- Weeks to Month(s)

E.g.: Nepal Earthquake
(2015), Deep Horizon
(2010), Eyjafijallajékull
Eruption (2015)

Disaster is of major
national
importance

- All relevant
personnel expected to
review activities for
level of support to the
disaster and/or be on-
call

- Assets and personnel
may specifically
assigned and tasked
for lengthy time
period (Months into
recovery).

E.g.: Hurricane Katrina
(2005), September 11,
2001 attacks

DISDADICRRD/
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Disaster Response Involves all ESD
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Emergency Coordination Team

Core Disaster Working Group

NASA Disaster Assistance Squad

NASA Center Disaster Coordinators o"
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Unofficial Org Chart

NASA ESD Disaster Risk Management

Disaster Program

NS
Solicitations, Directed & 7N 7N
Rapid Response Associates Analyst
N S N S
Interagency, PN PN
International

Media & Outreach

Operators, Researchers Partnership Analyst

& Public Sector
Agreements and
Decision Support

) (
) (§

Mission & Flight
Coordinator

Data & Technology
Analyst

NASA Center Disaster Response Coordinators

Administrative & Management
Event and Action Tracking,
Performance Evaluation
Internal Communications

External Communications,
Education and Outreach,
Workshops, Dissemination

Innovation, Research-to-

Applications
Cross-Center Facilitation

Playbooks and Exercises
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H(

i PN

GSFC JPL
N N

MSFC ARC

(
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Emergency Coordination Team NASA Disaster Assistance Squad
Core Disaster Working Group

18 Citizen Science/Social Media

NASA Pls and Partners

N N

LARC HQ
N N

Volunteer Networks

O.’
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ASA’s Disaster Response - Conceptual

~ A~

Standing Baseline Hazard or Exercises and Continuous
Capacity and Capability Disaster Event Improvement
Administrator External or Internal
Policy Maker Request
Yes

Yes/No

No
Lead Rapid Research
Inform & Assessment Review
Consult
Ti Yes Yes
ierl - Y
Inform Detailed Assessment es Rapid
Leadership Review Assign Tier 1-3 Response
Tier2or3 Response Study
Approve
Continual Assessment
Brokers Response Team Research Team
End Media and Observing and Observing Scientific
User Partners Assets, Data Assets, Data Research
Stakeholders Partners Partners

NASA Applied Sciences j
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Resilien

Disaster Program

supporting

e Application
workshops,

* Trainings,
certifications

e Partnerships to
promote optimal
use and
integration of
satellite, aviation
and space station
capabilities

Ko TEMPO
S GRACE-FO (2)
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@ NASA and Mission Partnerships -
NISAR* Disaster Response and

Resilience

Urban (small targets)
US Agriculture

NISAR will change the way the world shares data and
provide advanced radar imaging that it will capture
uniquely the Earth in motion

* NASA and ISRO (the Indian Space Research Organisation)

Synthetic Aperture Radar Mission Concept to Launch in 2020

NASAEarth Sciences
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NISAR* Science Traceability
+ Biomass, disturbance, agriculture

- Response to climate change & CO, L- and S-band Wavelenagth

* Measurement accuracy

Farest Abovegraund Romau W < . . .
P e e e N * Time-series-enabled science
g ‘ \\ TYSYSE N \\ A TR
‘(.7)' - LR 1A y
o - - > o e 12-day exact repﬂ/at orbit
u?j O \ O ¢ 5-10 m resolution
L- longer S- shorter * Global coverage
24 cm 10cm * 3 years of observations
+ Ice velocity
» Response to climate change & sea .
level rise Polarimetry ¥

e Swath > 240 km

e 747 km altitude, circular, 98 deg.
inclination, sun-sync (6AM-6PM)

* Pointing control < 273 arcsec

* Orbit control < 500 m

* >30% observation duty cycle

* Left/Right pointing capability

el
N4
Do}

' ’Oriented Random
Structures Volumes

Repeat Pass INSAR

« Surface deformation, disruption
+ Hazards response, water resources

Pass 1 Pass 2

Solid Earth

- NASAEarth Sciences
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Coordination and Collaboration

The Disasters Program is
exploring innovative partnerships
for providing
e Scientific and technical expertise
 Data and products, and et
* Decision support Bt o P
to assist shared emergency-
response stakeholders.

U.S. Army Corps
of Engineersp

23 NASAEarth Sciences z
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Summary

* NASA Disaster Response
e Sponsoring application science (ROSES)
e Solicitations, Rapid Responses, Workshops and
Training
 Mobilized Response
e Monitoring hazard impacts

e Mapping Damage and Impacts (damage proxy
maps, models)

e Rapid dissemination of data and model
products

e Interfacing with key stakeholders (e.g. Wildfire

Community, NIFC) during the response effort
o
NASAEarth Sciences . e
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Conversation with Wildfire Program

e Coordination Team interested in Wildfire Program
Roadmap and options for alignment with
Ecosystem and Disaster Programs

 Engagement with Disaster Response Plan

e Playbook for Wildfire Response and cascading hazards
e.g. landslide and flood

Disaster Portal coordination
e Rapid Response

Interagency Partnerships

e Low-latency data and models
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My Forest Ranger
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