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Communities and Areas of
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* Socio-Economic Disruption
- Residential
- Commercial
- Industrial

 Municipalities, Cities and Towns
- Communities

* Supply Chains



Flood Research, Response
and Resiliency

* Protection
 Control
* Prevention

Answering Questions

How much rain dropped?
Where’s the Water?
What's the impact?

How do we recover?




Science Products and Services

Project Mekong, NRT MODIS-NDVI Composite
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* Predicting rainfall amounts

Describing inundation extent

Predicting crop and infrastructure loss
Characterizing power outages

Predicting landslides



(Depth above Threshold [mm])
14 August 2016

VIIRS-based Inundation

Estimate

SNPP/VIIRS downscaled 30-m flood map in southern Louisiana August 15, 2016 19:28 (UTC)
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Assessing Financial Loss Potential
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Zoomed in view of Houston area

Combined flood extent maps and
depth information to create overlays
with exposed property values in the
flooded areas.




Where is the Impact - And B




@he Washington Post

Democracy Dies in Darkness

Caguas, Puerto Rico
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Latest results:



Monitoring
Critical Infrastructure

e Radar * Lifelines
» Optical * Transport
—— | * Thermal * Power
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High resolution nighttime maps combined data from six
ey satellites (Suomi-NPP, Landsat-8, Sentinel 2A & 2B, TerraSAR-
: X/TanDEM-X) to enable first-ever daily monitoring of affected
areas at neighborhood scales (< 30 meters)
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Monitoring Impact

Harvey
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GPM and the IMERG product
provide rainfall estimates for
islands lacking radar, or to help

gap fill radar coverage lost in
the storm (NWS San Juan, PR)

0-100 cm Relative Soil Moisture (avoiloble water; X) valid 10z 25 Aug 2017
Precipitotion In previous hour (1,2,5,10,15,20,2% mm contours)
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Elood ProxyMap ™ | °% Ay 30 August 2017 , ,
i (Hurficane Harvey) ? Satellite Radar Mapping
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(Hurrigane Maria) “We found your (flood maps)
| w9 ' extremely useful during
Harvey for model validation
and identifying locations of
flooding that we could not

predict with modeled

llllll

Catano

UAVSAR/JPL Flights in

e o " ' riverine depth grids.” -FEMA



NASA deployed UAVSAR to fill

Radar Mapplng FlOOd |mpaCt information gaps and generated single
What this provided: channel quick-look products during flight

and post-flight for officials.

* Helped provide a more
complete picture than with
satellite imagery alone

* Information on flood
cresting across four major
river basins as waters
drained to the Gulf

i UAVSAR HH-polarized quick-look images
Y acquired 3 days apart showing areas around
-] Wharton, a small town along the Colorado River,

“I think we may have seen the
future of flood response” -
Gordon Wells, Texas Center for
Space Research and Special
Advisor to the TX Natural
Disasters Working Group.

Wharton
Historical
Museum
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NASA Res;po‘nse Tier O
Day 1
August 23

Daily calls begin to
coordinate NASA team
in generation of
products, engagement
of funded Pls, and
coordination with
federal end user
partners including
FEMA, USGS, National
Guard, and others.
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Day 4

August 27

August 27  August 28 August 30 August31  September1

NASA, NOAA, ESA, International R
Space Station, and Charter data %5
used collaboratively to map

flooding from SAR/optical

- by

Ch.

L R

»&

AR - PN G

Ao x 0 'r!u: . sis.
: SUStOnEL:

gt Hqu:s‘lqn 59

Use of NASA Black Marble HD
product to explore power outages
during post-Harvey flooding

L

Modeling disaster
impacts, insured losses,
in Houston metro
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" | Financial Loss Potential index Map

Google Earth

Houston, TX - septemper 1, 2017

[Numerous Flood Maps from NASA Teams = 2 1 0
Day 6 Day 7 Day 9 Day 10 Day 11 ) Day 11 Day 19
< UAVSAR Flights> September 4 September 9

[Remote Sensing Map: SAR Derived Flood Extents (31 August 2017, 1600 EST)
FEMA43320R-TX ¥ FEMA

ORyl NASA provides
daily flights of
UAVSAR from
September 1-4
to rapidly map
evolving flood
impacts

GPM maps the ar=
record-setting =
rainfall in SE Texas
from Harvey




NASA Disasters Mapping Porta

Featured Maps and Apps
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NASA Near Real-Time Aoba (Ambae) Volcano Mount Kilauea Volcano Kauai, Hawaii Flooding; April
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Recent Responses

Kilauea, Hawaii Eruption

2018 Eruption 2018

Vanuatu Eruption 2018

Tropical Cyclones Earthquakes Hawaii Flooding 2018

Mid-West Flooding 2018
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Geospatial Enablement

https://disasters.nasa.gov/home
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‘ GPM IMERG Data Used to Evaluate
Kauai Hawaii's Flooding Rainfall
Video of A Week of Heavy Rainfall Over Hawaiian
Islands A low pressure trough moving slowly
westward through the northwestern Hawaiian
Islands caused destructive flooding and
mudslides over the past weekend. The trough
disrupted the normal northeast trade winds flow
north of Oahu on April 12, 2018. This caused
extremely heavy rainfall as the trough deepened

oA and moved very slowly over Kauai...
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About the NASA
Disasters Program

s

Please join NASA at the GFDRR /
World Bank Understanding Risk
Forum# on May 14th - 18th,
2018 in Mexico City, Mexico. NASA
will be hosting a Side Event “From
S to Finance”,# a Session on
tolokal EO Data for Co unication”#, as
> Maul well as supporting the Water Youth
f‘ . Network's Pressure Cooker Event®.
Register now.

Recent Responses

Kilauea, Hawaii Eruption 2018

The Disasters Applications area
promotes the use of Earth observations
to improve prediction of, preparation
for, response to, and recovery from
natural and technological disasters.
Disaster applications and applied
research on natural hazards support
emergency preparedness leaders in
developing mitigation approaches, such
as early warning systems, and providing
information and maps to disaster
response and recovery teams.

Learn More
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NASA’s DISASTERS Program e T

Perspectives on Earth as a Dynamic System A

e Accessible
e Scalable
 Flexible

* Reducing Risk
» Building Resilience

Poster: NASA Applied Sciences Disasters Program — Flood Research, Response and Resiliency Efforts
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