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Earth	
  Sciences	
  

Conversa:on  with  Wildfire  Program 



• Coordina=on	
  Team	
  interested	
  in	
  Wildfire	
  Program	
  
Roadmap	
  and	
  op=ons	
  for	
  alignment	
  with	
  
Ecosystem	
  and	
  Disaster	
  Programs	
  

•  Engagement	
  with	
  Disaster	
  Response	
  Plan	
  
•  Playbook	
  for	
  Wildfire	
  Response	
  and	
  cascading	
  hazards	
  
e.g.	
  landslide	
  and	
  flood	
  

•  Disaster	
  Portal	
  coordina=on	
  
•  Rapid	
  Response	
  
•  Interagency	
  Partnerships	
  
•  Low-­‐latency	
  data	
  and	
  models/LANCE	
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NASA  Providing  a  Unique  Perspec:ve    
for  Disaster  Response  and  Recovery


Mul$-­‐hazard	
  and	
  Global	
  

Deepwater	
  	
  
Horizon	
  	
  
Oil	
  Spill	
  ,	
  2010	
  

Terra sees Spill on May 24m 2010	
  

Atmosphere,	
  Land,	
  Oceans,	
  Cryosphere	
  



Earth	
  Sciences	
  

Hurricane  Sandy  October  2012  
NASA  Suppor:ng  Opera:ons


NASA	
  collec=ng	
  data;	
  providing	
  
imagery	
  and	
  model	
  results	
  
Providing	
  situa=onal	
  awareness	
  
relevant	
  to	
  disrupted	
  energy	
  and	
  
transport,	
  exposed	
  ecosystems	
  and	
  
infrastructure	
  and	
  areas	
  of	
  likely	
  
health	
  and	
  safety	
  impact	
  

NASA’s Goddard Space Flight Center and NASA Center for 
Climate Simulation	
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Earth	
  Sciences	
  

Sangeang  Api  volcanic  cloud  on  May  31  2014  
MODIS  true  color,  SNPP  OMPS  SO2  and  CALIOP  (11  km)  observa:ons
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Aliso  Canyon  Methane  –  January  2016  
Rapid  Response?
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Exercises


• HURREX2016	
  February	
  2016	
  
•  Hurricane	
  and	
  Oil	
  Spill	
  
•  Op=cal	
  and	
  SAR	
  data	
  and	
  imagery	
  	
  

•  Pre-­‐	
  and	
  Post	
  event	
  	
  
•  Ops	
  Center	
  Interpreta=ve	
  Support	
  
•  Derived	
  Products	
  
•  Mapping	
  and	
  automated	
  
support	
  tools	
  and	
  viewers	
  

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


Damage	
  Proxy	
  
Maps	
  from	
  ALOS-­‐2	
  
Highlights	
  areas	
  of	
  
poten=al	
  damage	
  
caused	
  by	
  M7.8	
  
Nepal	
  earthquake	
  
(70	
  km	
  x	
  180	
  km).	
  
Derived	
  from	
  SAR	
  
data	
  from	
  JAXA	
  
ALOS-­‐2	
  (L-­‐band)	
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Landslide mapping using NASA, USGS 
and commercial imagery Field assessment based on reports from team of 

volunteer analysts 
Susceptibility analyses of geohazards 8	
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Nepal  April  2015  

NASA  Suppor:ng  Decision  Making


Volunteers	
  with	
  staff	
  
of	
  Geospa=al	
  
preparing	
  earthquake	
  
disaster	
  response	
  
mapping	
  at	
  ICIMOD	
  

“Vulnerability	
  maps,"	
  used	
  
to	
  determine	
  risks	
  that	
  may	
  
be	
  present;	
  and	
  "damage	
  
proxy	
  maps,"	
  used	
  to	
  
determine	
  the	
  type	
  and	
  
extent	
  of	
  exis=ng	
  damage.	
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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-­‐resolu=on	
  image	
  acquisi=on	
  

UNICEF	
   Exposure	
  and	
  damage	
  assessment	
  for	
  response	
  on	
  the	
  ground	
  

ESRI	
   Post	
  on	
  their	
  interface	
  for	
  sharing	
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Tier  1  Midwest  Flood  January  2016

NASA  Collabora:on  and  Key  Partnerships  
providing    End-­‐to-­‐end  Response  


Using	
  Mul=ple	
  
Sensors,	
  Models	
  and	
  
Maps	
  to	
  Answer	
  
Cri=cal	
  Ques=ons	
  
	
  
Mobilizing	
  Resources	
  
to	
  Assist	
  Saving	
  Lives	
  
and	
  Protec=ng	
  
Property	
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Tier  1  Midwest  Flood  January  2016

NASA  Enabling  End-­‐to-­‐end  Response  




Earth	
  Sciences	
  

Advancing  NASA’s  Disaster  Response
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•  Disaster  applica:on  science  answering  
ques:ons  and  suppor:ng  decisions  
transforming  EO  data  and  research  results  
into  environmental  intelligence


•  Coordina:on  and  collabora:on  informing  
brokers,  managers,  and  responders  with  
cri:cal  products  and  services  


•  Crea:on  and  leverage  of  partnerships  
strengthening  and  enabling  effec:ve  
response  throughout  the  disaster  lifecycle




NASA  Disaster  Response  –  Science  
for  Disaster  Risk  Reduc:on  and  Resilience


Recovery	
  	
  
Observatory	
  

Natural	
  Laboratories/	
  
Observatories	
  

Monitoring	
  

Con$nual	
  Assessment	
  
Rapid	
  Assessment	
  -­‐	
  Recovery	
  
Post	
  Disaster	
  Needs	
  Assessment	
   Post-­‐Disaster	
  Baseline	
  

Detailed	
  Assessment	
  

Predic$on	
  and	
  
Forecast	
  

Regional	
  Support	
  
Planning	
  
Educa=on	
  
Training	
   Pre-­‐Disaster	
  Baseline	
  

Assessment	
  

Monitoring	
  

Modeling,	
  Mapping	
  
Search	
  &	
  Rescue	
  

Rapid	
  Assessment	
  
-­‐	
  Response	
  

Detec$on	
  

Data	
  Collec=on	
  &	
  Input	
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Rapid  Assessment  and    
Tiers  of  Disaster  Response


Disaster	
  is	
  of	
  major	
  
naConal	
  
importance	
  
	
  -­‐	
  All	
  relevant	
  
personnel	
  expected	
  to	
  
review	
  ac=vi=es	
  for	
  
level	
  of	
  support	
  to	
  the	
  
disaster	
  and/or	
  be	
  on-­‐
call	
  
-­‐	
  Assets	
  and	
  personnel	
  
may	
  specifically	
  
assigned	
  and	
  tasked	
  
for	
  lengthy	
  =me	
  
period	
  (Months	
  into	
  
recovery).	
  
E.g.:	
  Hurricane	
  Katrina	
  
(2005),	
  September	
  11,	
  
2001	
  aKacks	
  	
  

Tier	
  3	
  
Significant	
  
ContribuCons	
  
Over	
  Extended	
  
Period	
  
-­‐	
  Contribu=ons	
  are	
  
considerable	
  given	
  
con=nual	
  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),	
  EyjaQallajökull	
  
Erup$on	
  (2015)	
  

Tier	
  2	
  

Response	
  and	
  
Recovery	
  	
  
Short	
  Term	
  and	
  
Best	
  Effort	
  
-­‐	
  Centers	
  and	
  
programs	
  respond	
  as	
  
available	
  with	
  only	
  
minor	
  impact	
  to	
  
exis=ng/on-­‐going	
  
ac=vi=es	
  
-­‐	
  Detailed	
  assessment	
  
and	
  products	
  scaled	
  to	
  	
  
modest	
  response	
  
-­‐	
  Weeks	
  to	
  Month(s)	
  
E.g..:	
  Napa	
  Earthquake	
  
(2014),	
  Chile	
  Earthquake	
  
(2015),	
  Oklahoma	
  
tornadoes,	
  yearly	
  floods	
  

Tier	
  1	
  

Assessment:	
  30-­‐50	
  events	
  per	
  year	
  
Tier	
  1: 	
  10-­‐30	
  events	
  per	
  year	
  
Tier	
  2: 	
  3-­‐10	
  events	
  per	
  year	
  
Tier	
  3: 	
  0-­‐3	
  events	
  per	
  year	
  

Assessment	
  
Rapid	
  Hazard	
  
Assessment	
  	
  
Expected	
  
-­‐	
  Centers	
  and	
  program	
  
experts	
  to	
  contribute	
  
within	
  scope	
  of	
  daily	
  
ac=vity	
  
-­‐	
  Guidance	
  to	
  elevate	
  
to	
  Tier	
  response,	
  
direct	
  to	
  research	
  or	
  
no	
  ac=on	
  
-­‐	
  Days	
  
E.g.:	
  	
  media	
  report	
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Disaster  Response  Involves  all  ESD

Earth	
  Science	
  

Division	
  	
  

Applied	
  Science	
  	
  

Disaster	
  

Ecosystem	
  

Capacity	
  Building	
  

Water	
  Resources	
  

Health	
  &	
  AQ	
  

	
  Research	
  &	
  
Analysis	
  

Earth	
  Science	
  &	
  
Interior	
  

Geode=c	
  &	
  
Airborne	
  Inst	
  

Water	
  &	
  Energy	
  

Weather	
  

Atmospheric	
  

Technology	
  

ESTO	
  AIST	
  

Flight	
  

Airborne	
  

Data	
  

NASA	
  Disaster	
  Assistance	
  Squad	
  

Core	
  Disaster	
  Working	
  Group	
  

Emergency	
  Coordina=on	
  Team	
  

NASA	
  Center	
  Disaster	
  Coordinators	
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Disaster	
  	
  Program	
  

GSFC	
   JPL	
  	
   MSFC	
   ARC	
   LARC	
   HQ	
  

Associates	
   Analyst	
  

Partnership	
  Analyst	
   Media	
  &	
  Outreach	
  
Analyst	
  

Mission	
  &	
  Flight	
  
Coordinator	
  

Data	
  &	
  Technology	
  
Analyst	
  

Unofficial  Org  Chart    
NASA  ESD  Disaster  Risk  Management


NASA	
  Center	
  Disaster	
  Response	
  Coordinators	
  

NASA	
  Disaster	
  Assistance	
  Squad	
  

Core	
  Disaster	
  Working	
  Group	
  

Emergency	
  Coordina=on	
  Team	
  

NASA	
  PIs	
  and	
  Partners	
  

Interagency,	
  
Interna=onal	
  
Operators,	
  Researchers	
  
&	
  Public	
  Sector	
  
Agreements	
  and	
  
Decision	
  Support	
  

External	
  Communica=ons,	
  
Educa=on	
  and	
  Outreach,	
  
Workshops,	
  Dissemina=on	
  

Solicita=ons,	
  Directed	
  &	
  
Rapid	
  Response	
  

Administra=ve	
  &	
  Management	
  
Event	
  and	
  Ac=on	
  Tracking,	
  
Performance	
  Evalua=on	
  
Internal	
  Communica=ons	
  

Cross-­‐Center	
  Facilita=on	
  
Playbooks	
  and	
  Exercises	
  

Innova=on,	
  Research-­‐to-­‐
Applica=ons	
  

Volunteer	
  Networks	
  

Ci=zen	
  Science/Social	
  Media	
  18	
  



NASA’s  Disaster  Response  -­‐  Conceptual  

Hazard	
  or	
  

Disaster	
  Event	
  

External	
  or	
  Internal	
  
Request	
  

Rapid	
  
Assessment	
   Stop	
  

Detailed	
  Assessment	
  
Assign	
  Tier	
  1-­‐3	
  

Response	
  

Research	
  
Review	
  

Leadership	
  Review	
  

Yes	
  

Yes	
  

No	
  
Yes/No	
  

Tier	
  2	
  or	
  3	
  

Administrator	
  
Policy	
  Maker	
  

Response	
  Team	
  
and	
  Observing	
  
Assets,	
  Data	
  
Partners	
  	
  

Brokers	
  
Media	
  
Partners	
  

Stakeholders	
  

End	
  
User	
  

Inform	
  &	
  
Consult	
  

Lead	
  

Approve	
  

Research	
  Team	
  
and	
  Observing	
  
Assets,	
  Data	
  
Partners	
  

Tier	
  1	
  	
  
Inform	
  

Scien=fic	
  
Research	
  

Con=nual	
  Assessment	
  

Exercises	
  and	
  Con=nuous	
  
Improvement	
  

Standing	
  Baseline	
  	
  
Capacity	
  and	
  Capability	
  

Rapid	
  
Response	
  
Study	
  

Yes	
  
Yes	
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New    Fron:er  of  Earth  Observing  
Missions  and  Instruments  Serve  
Resilience


Disaster	
  Program	
  
suppor=ng	
  	
  
•  Applica=on	
  

workshops,	
  	
  
•  Trainings,	
  

cer=fica=ons	
  
•  Partnerships	
  to	
  

promote	
  op=mal	
  
use	
  and	
  
integra=on	
  of	
  
satellite,	
  avia=on	
  
and	
  space	
  sta=on	
  
capabili=es	
  



Earth	
  Sciences	
  

NASA  and  Mission  Partnerships  -­‐  
NISAR*  Disaster  Response  and  
Resilience
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NISAR	
  will	
  change	
  the	
  way	
  the	
  world	
  shares	
  data	
  and	
  
provide	
  advanced	
  radar	
  imaging	
  that	
  it	
  will	
  capture	
  
uniquely	
  the	
  Earth	
  in	
  mo=on	
  

*	
  	
  	
  	
  NASA	
  and	
  ISRO	
  (the	
  Indian	
  Space	
  Research	
  Organisa=on)	
  
Synthe=c	
  Aperture	
  Radar	
  Mission	
  Concept	
  to	
  Launch	
  in	
  2020	
  



Earth	
  Sciences	
  

•  Swath	
  >	
  240	
  km	
  
•  747	
  km	
  al=tude,	
  circular,	
  98	
  deg.	
  

inclina=on,	
  sun-­‐sync	
  (6AM-­‐6PM)	
  
•  Poin=ng	
  control	
  <	
  273	
  arcsec	
  
•  Orbit	
  control	
  <	
  500	
  m	
  
•  >	
  30%	
  observa=on	
  duty	
  cycle	
  
•  Leq/Right	
  poin=ng	
  capability	
  

  

•  Surface	
  deformaCon,	
  disrupCon	
  
•  Hazards	
  response,	
  water	
  resources	
  

•  Ice	
  velocity	
  
•  Response	
  to	
  climate	
  change	
  &	
  sea	
  
level	
  rise	
  

•  Biomass,	
  disturbance,	
  agriculture	
  
•  Response	
  to	
  climate	
  change	
  &	
  CO2	
  

E
co

sy
st

em
s 

Ic
e 

D
yn

am
ic

s 
S

ol
id

 E
ar

th
 Pass 2 Pass 1 

Repeat Pass InSAR 

L- and S-band Wavelength 

L-­‐	
  longer	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  S-­‐	
  shorter	
  
24	
  cm	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  10	
  cm	
  

	
  	
  Oriented	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Random	
  
Structures	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Volumes	
  

Polarimetry  

• Measurement	
  accuracy	
  
• Time-­‐series-­‐enabled	
  science	
  

•  12-­‐day	
  exact	
  repeat	
  orbit	
  
•  5-­‐10	
  m	
  resolu=on	
  
•  Global	
  coverage	
  
•  3	
  years	
  of	
  observa=ons	
  

NISAR*  Science  Traceability


Ar=st’s	
  Concept	
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Coordina:on  and  Collabora:on
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The  Disasters  Program  is  
exploring  innova:ve  partnerships  
for  providing  


•  Scien:fic  and  technical  exper:se

•  Data  and  products,  and

•  Decision  support


to  assist  shared  emergency-­‐
response  stakeholders.




Earth	
  Sciences	
  

Summary


• NASA	
  Disaster	
  Response	
  
•  Sponsoring	
  applica=on	
  science	
  (ROSES)	
  

•  Solicita=ons,	
  Rapid	
  Responses,	
  Workshops	
  and	
  
Training	
  

•  Mobilized	
  Response	
  
•  Monitoring	
  hazard	
  impacts	
  
•  Mapping	
  Damage	
  and	
  Impacts	
  (damage	
  proxy	
  
maps,	
  models)	
  

•  Rapid	
  dissemina=on	
  of	
  data	
  and	
  model	
  
products	
  

•  Interfacing	
  with	
  key	
  stakeholders	
  (e.g.	
  Wildfire	
  
Community,	
  NIFC)	
  during	
  the	
  response	
  effort	
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Earth	
  Sciences	
  

Conversa:on  with  Wildfire  Program 



• Coordina=on	
  Team	
  interested	
  in	
  Wildfire	
  Program	
  
Roadmap	
  and	
  op=ons	
  for	
  alignment	
  with	
  
Ecosystem	
  and	
  Disaster	
  Programs	
  

•  Engagement	
  with	
  Disaster	
  Response	
  Plan	
  
•  Playbook	
  for	
  Wildfire	
  Response	
  and	
  cascading	
  hazards	
  
e.g.	
  landslide	
  and	
  flood	
  

•  Disaster	
  Portal	
  coordina=on	
  
•  Rapid	
  Response	
  
•  Interagency	
  Partnerships	
  
•  Low-­‐latency	
  data	
  and	
  models	
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Earth	
  Sciences	
  

My  Forest  Ranger
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