


Google Crisis Response

Our Mission
Save lives and prevent suffering with timely information.
Help everyone make better decisions in emergencies by
quickly getting them credible, actionable information;
enabling them to contribute and exchange information.
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SOS Alerts - The Beginning




SOS Alerts - Terror Attacks

Top stories
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Explore this area on Google Maps
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Berlin truck crash: several Police: Truck slam
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- live
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prosecutors say m|
was arrested after|
truck attack releas
because of insuffig
evidence.

guardian

Crisis area

JUST IN: Suspect in Berlin truck
attack released from custody
due to insufficient evidence,
officials say...
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Get local info
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Crisis Response - Typhoons

typhoon nina

ALL

Typhoon Nina (Nock-Ten)
Philippines

Top stories

Worst is over: Typhoon
Nina heads out to sea

ABS-CBN News - 3 hours ago

Crisis map

Typhoon Nina fu
weakens, heads
West PHL Sea

GMA News -4 hou

Crisis map

Get the latest information on the typhoon, public alerts,

and more

Source: pagasa.dost.gov.ph

Local updates

NDRRMC OpCen

h Twitter » NDRRMC... W

Severe Weather Bulletin
No.23 re Typhoon NINA
NOCKTEN issued on 26
December 2016, 5PM
tinyurl.com/jucjc92

Philippine
Twitter » phi

Philippine Red Cro
assistance in ‘Nina
areas redcross.org »

Official Gazette

National emergency hotines
® gouph

PAGASA-DOST on Facebook

Realtime weather updates

@ facebook.com/PAGASA.DOST.GOV.PH

Useful phrases in Filipino

Where's the nearest shelter?
Nasaan ang pinakamalapit na shelter?

What's the emergency number?
Ano ang mga numero ng emergency?

@ Open Google Translate

Typhoon Nina brings strong winds and heavy
rain to Philippines on Christmas | World news ...
hitps:/fwww.theguardian.com » dec » phi...

AMP - 21 hours ago - The typhoon, known locally as
Nock-ten, was packing maximum sustained winds and




Person Finder for
Northeast Flooding
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Haiti 2010

i@j P?oneer Press 2+ Follow

et com

Google Crisis Response: Haiti Earthquake:

http://haiticrisis.appspot.com This is a definitive
people-finding widget for your site: embed it.

Japan 2011

ﬂ Kate Johnson o

THANK YOU! | just found a friend in

Koganei who posted they are OKI RT
MeakinArmstrong Google activates
Person Finder for #Japan #tsunami

2+ Follow

Boston 2013

r Andy Baumgartner
-1

The power of technology in crisis RT @erinwillett:

Google person finder for Boston Marathon
Explosions: google.org/personfinder/2... Please
sharel
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Xavier Barrade

Wow. Was in Paris tonight and Google
Maps went to SOS Mode: showed me

which stations were open, and which were
closed. Thanks Google.

‘Paris 2015,

Fort Lauderdale 2017

“| was at the airport sitting right outside that terminal when it was all
happening. | had no clue something this serious was happening
until | used Google and found out. You saved my life.”

Fort Lauderdale SOS Alert recipient,

Airport Shooting - 6th Jan, 2017



Flooding impact

e Floods are the most common and the most deadly natural
disaster on the planet. They affect 250M people, and
cause 7,000 fatalities and $9.8B in economic damages
annually

e Simple safety guidelines prior to and during a flood can
prevent a substantial portion of flood fatalities

e Improving alerts for floods has the most life-saving
potential of all interventions assessed by Google's
Crisis Response team




Flooding Alerts - Current Status

e In flooding events, we provide real time warnings, updates
and safety recommendations

e Currently, the warnings are based exclusively on
governmental alerts. Which is a problem.

o Flash Flood Wamning for Central Sol

Active for next 1 hour - National Weather Service

Posted 51 minutes ago

The National Weather Service in Columbia has issued a Flash Flood Warning for: Southeastern Lincaln County in
east central Georgia. Meduffie County in east central Georgia. Columbia County in east central Georgia.
Southeastern megormick Gounty in central South Carolina. Northwester Aiken County in central South Caralina.
Southwestern Lexington County in central South Carolina. Southeastern Saluda County in central South Carolina
Edgefield County in central South Carolina.

« Until 2:30 am EDT.

« At12:32 am EDT, Doppler radar indicated a thunderstorm producing Heavy Rain across the warned area. A
line of thunderstorms will develop from the Csra to Lexington County. Very heavy rain is expected over the
next couple of hours. Radar estimated 2 to 3 inches in a few areas and additional rainfall is likely. Flash
Flooding is expested to begin shortly.

= Some locations that will experience flooding include: North Augusta, Lexington, Cayce, Evans, Thomson,
Springdale. Batesburg, Martinez, Red Bank, Batesburg-ieesvile. Edgefield, Johnston, South Congaree, Pine
Ridge, Ridge Spring, Leesville, Gilbert, Dearing, Summit and Monetta.

Recommended actions
Move to higher ground now. Act quickly to protect your life. Report large hail, damaging winds or flooding ta your

county sheriff, also use ww: And Email gov to relay Severe Weather
Reports.

Alert area: Aiken; Edgefield; Lexington; A

McCormick; Saluda



The Google Flood Forecasting Initiative

Goal: High-resolution high-accuracy flood
forecasts and warnings where it matters most



The Google Flood Forecasting Initiative

e Why Google?
o Computational resources
o Access to global data
(Elevation, user-generated data, etc.)
o Scalability
o Machine learning expertise
Why not (just) Google?
Hydrologic expertise
Operational expertise
Relationship with organizational consumers

We're looking for collaborators!



Discharge data - via Remote Estimation

e Use machine learning models to

\ <

integrate information from various ol N
signals: Optical, MW, SAR and others o p -

e Currently use Gradient Boosting \\T 155 Rapesca 4
Machines, but experimenting with —
other frameworks s//g?"" e

.

e This data can (hopefully) be useful s N e

GRACE (2)

for all hydrologic models in data
scarce regions, not just ours




Hydrologic Modeling - Research Directions

e Incorporating machine learning into classic physical
models

e Estimating physical model parameters in ungauged
basins

e Downscaling model-generated input data




Inundation Modeling

e (Google has already spent many millions collecting
global high-resolution elevation data

e We are currently working on implementing standard
raster-based flood inundation models based on this
data

e Pilot based on CWC stream gauge data
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Feel free to contact me at sellanevo@google.com



