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Applying GIS for Resilience




Measuring

GIS

Enables The g5t
Geographic Approa_lc_h. 7

Assessing

Predicting

Understanding

Providing a Process
and Framework . . .

Applying
... For Applying Geographic

Knowledge Widely



GIS Professionals
Are Already Applying The Geographic Approach
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However,
We Need to Scale Up Our Collective Efforts . . . Exponentially



GIS Technology Is Advancing Rapldly

Integrating and Leveraglng Many Innovations % @I’
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Innovations and Trends in GIS
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Increasingly Interconnected

Portals — Enabllng Geospatlal Infrastructure o
Integratlng of All Types of Data FETE TR _._-qu',
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Geospatial Apps Are Becoming Pervasive [

Big Data Integration J
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TREND 1
GIS Is Increasingly Interconnected

Creating Geospatial Infrastructure

Desktop

Embedded

Distributed Services

Enterprise \
Servers
Cloud

~ (Public & Private) s

Y

=il S Connecting and Streamlining . . .
: Collaboration, Workflows and Decision Making



Portals are Organizing Geospatial Infrastructure

Integrating Geospatial Services . . .

UNFPA Population Data Portal

Supporting All Types
of Communities

UN Habitat EO Toolkit for Sustainable Cities

(VALK 25 147

... Transforming GIS
Shared Geospatial Services and Apps |



Supporting Local to Global Applications

s

Geospatial Infrastructure Is ExpanWapidly |

T
Millions of User

... Tens of Millions of
Shared Data Sets, "
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. Making Billions of
Maps Every Day

... That Reach Billions of People
Across the World

Intelligent Infrastructure



TREND 3
‘GIS Is Directly Integrating All Types of Data -

Making Them Available and Immediately Usable

GEOSPATIAL
SERVICES

Multidimensional

Layers / Data
&.Scemness = ; ; : : =
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Textured Meshes U



Geospatial Apps Are Becoming Pervasive
Supporting Many Types of Workflows and Engagements

Massive Mobile

Deployments
B iy Awareness N
Powerful Desktop Apps = - B cction Pervasive Web Apps
\ or ;. E: - : = -.— 5 2 |
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Insights

Geospatial

Infrastructure Empowering Everyone . . .
... In the Organization and Beyond



https://www.arcgis.com/apps/mapviewer/index.html?webmap=90bdaa35f4a341158a504dc770a79d26

John Morrison
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International Disaster Coordination

INSARAG INFORMATION MANAGEMENT WORKING GROUP

JOHN MORRISON - JOHN.MORRISON@FAIRFAXCOUNTY.GOV
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. _ &) INSARAG
INSARAG is a global network of more than 90 countries S/l Preparedness’ Response

and organisations under the United Nations umbrella.

INSARAG deals with urban search and rescue (USAR)
related issues, aiming to establish minimum international
standards for USAR teams and methodology for
international coordination in earthquake response based
on the INSARAG Guidelines endorsed by the United
Nations General.

Why? Because coordination saves lives.
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INSAﬁAG

Preparedness

Response

History

Pre-2010 — Information kept by each team

2010 — Standardized paper forms

2015 — Data collection using open-source products

2017 — INSARAG Information Management Working Group established

2020 — ArcGIS for collection, analysis and reporting




INS JRAG

Preparedness’ Response

KoBo Project

Introduced mobility solutions

Limited capability

Not able to extend to meet needs

Potential for adverse reaction from users as it didn’t meet needs

Did enhance the acceptance of ICMS in its AGOL format

KoBo Toollbox



. | &) INSARAG
Where does Esri come in?

Through the INSARAG Information Management Working Group, we sourced the best solution
available

Started from an implementation by Fire and Emergency New Zealand
The result is the INSARAG Coordination and Management System (ICMS)

ICMS is set up as a unique instance for each USAR team throughout the world (60+) for training
purposes and for each disaster

FIRE

WHAKARATONGA IWI EMERGENBY

ArcGIS

NEW ZEALAND




Preparedness‘ Response

JOCHA

Information Management
Working Group - 2017

Formed to develop and deploy the IM concept.

International group of USAR people

Move from Open Source (KoBo) to Esri based system
Finalised ICMS development

Developed process to test and QA system for operational use

Deployed to INSARAG environment




RN

Wh : |CMS b ‘ ' h? f:’i% l!reNpariessgesApog
at IS Ut with: e

5 Dashboards

35 Feature Layers

14 Forms (Survey 123) ArcGIS Survey 123

2 Hub pages

12 Microsoft Word Templates
10 Web Maps

5 Web Mapping Applications

ArcGIS FieldMaps

All created by 1 Jupyter notebook ArcGIS QuickCapture




Jupyter Notebook

INSAJRAG

Preparedness

B Add
File

+

—  ArcGIS

A Analysis

Edit

3 @

In[ ]:

In[ ]:

Master ICMS Build Scr'lpts 1.1 2020 Forms {unssved changss)

E Files «» Share &3 Info

View Insert Cell Kemel Help

L + ¥

Step 1: import modules (required)
Import required modules and establish a GIS connection to ArcGIS Cnline. The User must have permission to access all items used in the template dashboard.

M Run | | c 4 Markdown v = Lot

icmsVersion = "1.8.8"
insaragTypeKeywordPrafix = "insarag”
eventName = "IMWG 2028 Forms"

from arcgis import gis

from arcgis.mapping import WebMap

import arcgis._impl.common._clone as clone
from IPython.display import display

import json, re, os, zipfile, csv, time
from getpass import getpass

from multiprocessing import Pool

# Connect to the GIS
target = gis.GIS("home")

REMOVE_TAGS = [‘'deploy.solutiens’, 'ds.*', ‘deploy.version.*', 'deploy.commonid.*', °"deploy.datasource.*’', ‘'deploy.enterprise-only’,

Step 2: set target folder (required)
Set the target folder created under the target users context. This folder is used to store all items related to the new copy of the Dashboard solution.
A new folder will be created if it does not already exist

eventName is a required field.
insarag TypeKeywordPrefix is used fo reference items related to this specific dashboard later in the script, default is "insarag" and should not be changed

Estimated running time: a few seconds

print( 'target folder: {8}-{1}'.format(insaragTypeKeywordPrefix, eventName))
folder = target.content.create_folder(eventName)
if folder:

print('Folder created successfully')

Step 3: set the template item id's (required)

The next section defines the item dictionaries that will be cloned.

‘copy-only’,

"target-must-exist’, ‘"maintain-spatial-ref']

John Morrison
IMWG_Moerrison
Save v

B Sam

Python 3 O |

Response




Digitising a Paper-Base

\

4 Process &3 TRARAS

Worksite Triage Form

Used during assessment to identify worksites with rescue opportunities

_@)
INSARAG

Preparedness - Response

~ v 5
. | E2. GPS Coordinates
LMol Decimal format
E2. GPS Coordinates
other format
E3. Address
E4. Worksite boundary description:
F1. Team ID‘ ‘FZ. Date ‘ ‘

‘ ‘F:ﬁ. Time ‘ ‘

F4. Building Use

Worksite Triage
= Worksite Triage Form

Used during assessment to identify worksites with rescue opportunities

™~
INSARAG

Preparedness - Response
= Location Information
I note

E1. Worksite ID

The Worksite Sector, Worksite Number and Suffix letter combined

Worksite Sector *
Warksite Number *

Suffix letter (optional)

Usze only if a large building has been segmented into smaller elements.

E2. GPS Coordinates
GPS eoordinates of the Worksite, taken at the Warksite marking:
Set automatically from the map

Location *

. Worksite: D10
8701 Lukens Ln, Alexandria, Virginia

Details

Worksite: D10

USA

Boundary Description: streets
Launch Survey123 Forms:
Complete Worksite Report
Complete Victim Extrication
Resource Request Form

Assigned team:

Directions

Compass

Attached

Address: 8701 Lukens Ln, Alexandria, VA, 22309,

11:307 wll T @)
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Timeline of an Incident

i e |

o~ -~

Operations
Phase

Incident occurs

Worksite Tri Worksite Report
Team Fact Sheet orksite Iriage Form
Form
Victim

Extrication Form




Dashboard — Overview

Yy INSARAG

W b” Preparedness' Response

ERE AP 2019 INSARAG Dashboard
Summary RDC/ Team Triage Operations Logistics Photo Gallery

mm FRE AP 2019 INSARAG Summary Dashboard

Sector

Worksites Alive (rescue completed) Alive (rescue in progress)

85

Deceased (recove!
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B3 #Unknown
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International
# Airport
AbZa # ol e
In Progress

_ $#Edit A Story Map

Reporting Period

Missing at Worksites sector Safety and Security
A

Level 2 - Low

Level 2 - Low

Teams

In country
- .San Klang
i

| Tan' B
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Worksites Completed vs Assigned Safety and Security by Sector
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ERE AP 2019 INSARAG Dashboard
Summary RDC/ Team Triage Operations Logistics Photo Gallery

mm [NSARAG RDC / Team Dashboard

Team List RDC Support
THA1
Demobilised
-‘ THAILAND
Classification:

INSARAG Classified: No
Expected Arrival: 14/12/2019, 7:03 PM

BoO:
Lat: Lon:

RDC Support
THA2

In Country Technical Search
2

RAG Classified: No
xpected Arrival: 15/12/2019, 1:30 AM

BoO:
Lat: 18.8177 Lon: 98.7712

Mobilising / Enroute In country Expected Arrival Timeline

Jan 25 Feb
A

et el ol el ol Arrival Timeline Demaob Timeline

Team | Show All Teams

BAN10
(9]

Yo
. i,

2,
NG MALRAM

Suthep

) INSARAG

Preparedness’ Response
f = P .

iy s, |

INSARAG  30)

Departs:

Point of departure: Ching Rai airport

Departs:
Point of departure: ChingRai airpert

Flight C-130, 40 PAX

NZL1
Departs:

Last updat

Demab List Demeob Details

Team Classification




Dashboard — Triage

Yy INSARAG

W b” Preparedness’ Response

ERE AP 2019 INSARAG Dashboard

Summary RDC / Team

m= |NSARAG Triage Dashboard

Total Worksites to be

Team

assigned by UC

AR Needed Confirmed Live Victims)

Sector | ¢

_ L Edit = A Story Map

Assignment Status Reporting Period

Fa'Ham

Chang Phueak™ = yE= —
X P Pa Tano
“Ra143a 4

ay ;ﬁ’.\
2,
[

MAHARAJ NAKON ppg. . @83t Ket
Chlani@'?jalcsy @)

(&) INSARAG  30)

San Phranet

PhraSing= Q) Charaep, M“?ﬂng ; Nong Pa
d.

Dég Doﬂ
Sectop A
@

Chang Khlan
22
SECIQI’,,'B

B, D7,
Q

Khrang

Sector €

Tha Sala
San Klang

- B

1317}

Nong Hoil NOSTRA, Esri, HERE, Garmin, METI/NASA, USGS
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Preparedness’ Response

ERE AP 2019 INSARAG Dashboard e B FES o vor

Summary RDC / Team Triage

INSARAG Operations Dashboard Team | All Teams Reporting Period

3 hours+

San Phral

An increase of 0 assignment(s) in ; y / bestupdate
the past 12 hours Completed in the past 24 hours:
Last update: a few
i Ref A1-2
Worksite : A1
i n 4 Team: CHN1
WoraitaAlSa | Worlsite: B3 Muogn, QRSN | D:te of Extrication: 16/12/2019, 4:46 AM
Teamn: AUS1 % v )
ignment Date: 17/1/2020, 1:45 AM Second Team: AUS1 X Floor level: 1
F‘a\ orting frequency: 01:00,06:00 Report Period End: 12/23/2019, 9:31 AM © Position in Struc
Report Number: Unknown ASR3

ils i Condition: Live , Injuries: None
Triage details . : Tha Sala = e

A \ Handed over to:
Triage Date: 17/1/2020, 1:11 AM : Locals/family
Hkaok
Reinforced / concrete walls
Overturn collapse

ve Rescues in progress: - 3;;:;:;; A1

Confirmed Aliw Estimated Completion: dap Legend Team: “H}‘J‘

Missing at worksite: 50 S . e

Resources: -~ i Date of Extrication: 16/12/2019, 3:21 AM
otal number of Rescues

Security situation: E ~ .

Level 1 - Minimal able to be released: . Floo Ie-‘_e\. Y

Plan of action: - Position in Structure:

[ 3

« 35 AT, n: 139.750. - y =

LBl (n TowRs Condition: Live , Injuries: Stable
Worksite: C66 Completad

Worksite B10a Teamn: SGP1 0 Handed over to:
Second Team: ” Hospital

Assignment Date: 25/12/201%9, 11:30 PM Report Period End: 12/22/2019, 10:08 PM : hgiu

Reporting frequency: 06:00 Report Number:

. _ ) ‘ 3 - . Ref A1-2
e éeta Is . People found this reporting period: ) Do o

Category:

Worksite Report Tesm QA Totals Victim Handed Over T Victim Extrication Team QA




) INSARAG

ERE AP 2019 INSARAG Dashboard

No issues detected = _ £ Edit = A Story Map

Preparedness

Response

Summary RDC / Team Triage Operations

mm ERE AP 2019 INSARAG Logistics Dashboard Request Status Sector Reporting Period

Amount of Lumber

Processing

BOb Worksite A142a
Requested at: 16/12/2019, 9:25 PM

Worksite A142a
Requested at: 16/12/2019, 9:25 FM

Last updste: s few seconds ago

Ordered

Worksite A3
Requested at: 16/12/2019, 5:11 AM

Lumber
150x 50 @ 20m
100x 100 @ 10m

Last updsta: a faw

Worksite BO

Requested at: 15/12/2019, 10:52 PM

ivel
Medical Gas
6 x Entonox

Last updsta: a faw

BOb - Status:
Processing
15/12/2019, 10:31
PM

BO - Status: New
15/12/2019, 10:52

PM

BO - Status:

Last updste: a f

Processing Resource Requests

Worksite C21
Requested at: 21/12/2019, 9:49 PM

Status: Ordered

el @ 200 litres
oke @ 100 litres
150 x 50 @ 500m
100 x 100 @ 500m
19mm Plywood {1200 x 2400) @ 20 sheets
Cutting Gas

100mm Flat head nails
100 x Nailgun Gas
100 x Thermal Lance Rod

Estimated Delivery: 16/12/2019, 8:45 PM

Fuel (Liters)

Worksite C66
Requested at: 20/12/2019, 9:07 PM

Status: Ordered

Lumber

150 x 50 @ 50m

100 x 100 @ 30m

100 x 50 @ 30m

19mm Plywood {1200 x 2400) @ 20 sheets
Request for timber ASAP

2xCra
Concrete slab 30m away from building
Cutting Gas

Worksite A143a
Requested at: 16/12/2019, 9:40 PM

Status: Delivered

ucc
Estimated Delivery: 17/12/2019, 12:30 ¢

Worksite D20
Request: t: 16/12/2019, 5:38 AM

Status: Complete

ue
Diesel @ 200 litres

200 litres/day

Cranes and Di

1x Crane 1

1 x Digger - 30 tonne

Mobile Crane (stand by up on requist }

Ucc
Estimated Delivery:

upda

Complete Cancelled




INSARAG

Preparedness

Response

ERE AP 2019 INSARAG Dashboa (=)

INSARAG | 30

Respon

Summary RDC / Team Triage QOperations Logistics Photo Gallery

INSARAG Worksite Photos @

< Worksite Triage
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INSAJRAG

Preparedness’ Response

INSARAG UCC App Update team dats, define Sectors and Event boundary

» Worksite Triage IR
ﬂ ot Team Approval Status T*| Event Name E1. Worksite ID Worksite Sector Vi | Worksite Number Suffix letter E3. Addres
[ T g Approved Dza D 2 a |
i) J i S s
Smart Editor
Z1s z 1 . 141.181 Rol
Create Sectors en the Event boundery f required. - = [
Click a Worksite on the map to update its values i 3
S Appraved J0 J 10 St ol
. q== 2 s g 5 Approved Bda B ] a s i
Point of Interast Fh | . L I %
INSARAG Sectors

8

Worksite Tiage: DZs ’

Open in Surveyl123

i as 1 1+




‘“\ ) INSARAG
s’ Response

Quality Assurance

“Don’t make bad decisions faster”

~ Approved and ready for UCC €

Team Approval Status*

Set to Pending unless approved by your CF

Pending Team Review -

| Pending Team Review

Approved

Rejected m
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Operationalised

Tested within IMWG group teams

Tested at full scale exercise (Tinglev, Denmark — NED1 IER)
Presented to Team Leaders meeting Santiago 20109.
Deployed March 2020

Training (Virtual) 2020-2021

Operational deployments
Beirut Port Explosion Aug 2020
Haiti Earthquake 2021

Change management and future enhancements
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“Q” Preparedness’ Response

‘i UAS Integration

X3 Team-based squad
= management

Where do we

g0 next?

3 Data sharing across
_ platforms

=20 Flexible response




Building Statistics g 3 3 Building Statistics
(Within map extent) d - 4 (Within map extent)

Addresses 33 k. . . S Addresses

he22 [l ZRECITai 4382

gliese I Rulcind gukiase 2iRap cllnpac 3 R _ ; ! .7 Tl BT Phase 3 Building  Phase 2 Rapid Impact

Assessments Assessments Ve Renesi

Total Addresses Assessed Total Addresses Assessed
Total Addrasses Assessed Sotal Adirasses Assesed

m195 580 [LRSSERERERRN L0 4 Tis

Building Placard: Red USAR Damage Class: Red
Building Placard: Red USAR Damage Class: Red

Building Placard: Yellow USAR Damage Class: Yellow

D132 2142 g, -
: ST 539 32

Building Placard: White USAR Damage Class: Green

Q 3 7 Q 4 2 \ / Building Placard: White USAR Damage Class: Green
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“Q = b” Preparedness’ Response

John Morrison

Fairfax County Fire and Rescue Department
Contact | |
John.Morrison@fairfaxcounty.gov

@John_C_Morrison
+1-703-447-9013

Information
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Big Data Integration e

228 g 2 e
# oo
. i . . : e o=
Offering New Opportunities for GIS Analysis & Insight . i | ", A
1t | B | e e
A | g i B
Opening Access o
, i oy | s ..
Web to Massive Data 5 L .-
e « Imagery : _": —
il - Real-Time / 16T -
» Unstructured . :
‘ g 80§ B(
~ + Transactional . 1 o =&
. | \ 2, =8

, Advancing
—— Spatial Data Science

Big Data

Data Lakes &
Data Warehouses

+ Query
« GeoVisualization

:  Analytics
__ﬁ::‘_ : « Modeling

« GeoAl & ML
Creating New Forms of Understanding



TREND 6
Advances in Imagery and Remote Sensing

Transforming All Aspects of Geospatial Work

Motion Imagery Dynamic Image Point Cloud Visualization
Processing T

Oriented Imagery

P Reality Capture & —
Digital Photogrammetry

Advancing

Geospatial Science
Integrating Massive & Timely Content




Spatial Analytics Are Advancing Graph Analytcs

Creating New Insights and Understanding N_oR
B Interactive
Visual Analytics

Big Data

Spatiotemporal

Hot Spot / Cold Spot

Data Cube

& Modeling

Real-Time
= (In the Cloud)

\ . . . Bring It Together

! ( \/ﬂ 8 Leveraging Many Technical and Scientific Innovations
Mt @



Rami Alouta

Esri, Nonprofits and Global Organizations




TREND 8
3D Digital Twins and Immersive Experiences

Integrating All Types of Information

Game Engine

I i e Integration
A ’Aﬁ-l "—h.v‘ - L !
v .
= :
s, £
Headsets

Reality Capture —

3D System
of Record

Real-Time Sensors Digital Twin ‘

Tabletop AR

Real-Time and Interactive . . .
. . . Transforming How We See, Understand and Act



Power Bl

Geospatial Capabilities Are Becoming Embedd‘éd-- "

Geo-Enabling Enterprise Workflows of All Types

Engineering
ERP
Graphic Design
Adobe ===t
I 3 | . Amazon Work = = :
Salesforce ; Matagerment -
; / SAS ’ @ ' Analytics : i _' ; ;
&' CRM ; L o,
/ : , ~B
/ Facility
/ I\/Ii!croStrategy Microsoft MR .
2 g & Knowledge j Ve
A > 4 : ' Workers
'\t' o @ 3 ' Civil 3D
- Pt 3 ! Autodesk . '
SAP

Integrating Geographic Thinking . . .
.. . Empowering Non-GIS Professionals from Across the Organization




TREND 10 |
GIS Hubs Are Bringing Communities Together

Organizing Information, Initiatives, Teams & Activities

Volunteers

Individuals)
; Communities ( ) Cleanup
Initiative j Neighborhood
Websites Form a Team Watch Emergency

: Response
Tree Planting

Crowdsourcing
Surveys

“‘Adopt - A”

Professionals

(Organizations) ~ Planning
Emergency
Data Collection Response

Agency Collaboration

; = Census
Regional Initiatives

Form a Team

Fostering Many Forms of GeoCollaboration . . .



Rul Kotani

Group on Earth Observations (GEO)




GROUP ON
EARTH OBSERVATIONS

CED

Development of the Earth Observations Risk Toolkit

GIS for Sustainable World Conference
11 May 2022

Rui Kotani,
Disaster Risk Reduction Coordinator
GEO Secretariat



Sendai Framework for Disaster Risk Reduction 2015-2030

THE SENDAI FRAMEWORK OUTLINES SEVEN GLOBAL TARGETS

TO BE ACHIEVED BY 2030:

“SUBSTANTIAL
REDUCTFONS:

A. Reduce global disaster
mortality

®

B. Reduce the number of
affected people globally

S

B C. Reduce direct economic
loss in relation to GDP

D. Reduce disaster damage
to critical infrastructure
and disruption of basic
services

%o GROUPON

EARTH OBSERVATIONS

@

E. Increase the number of
countries with national
and local disaster risk
reduction strategies

. Substantially enhance
international cooperation
to developing countries

G. Increase the availability of

and access to multi-hazard =

early warning systems

“SUBSTANTIAL
INCREASES

Promote and increase use of Earth observations to address
disaster risk reduction efforts and achieve Global Targets.

@ UNDRR

UN Office for Disaster Risk Reduction

Percentage of occurrences of disasters
by disaster type (2000-2019)

238 102

@ @ ( 1‘]/0
13
;

o 2 M

Flood Storm Earthquake Extreme Landslide Drought Wildfire Volcanic Mass
temperature activity movement
(dry)

Credit: Human Cost of Disasters, UNDRR

www.earthobservations.org



Group on Earth Observations (GEO)

| NON £2 About us X - v
&~ C' @& https://www.earthobservations.org/geo_community.php aQa M % O & Pa rtiCi pati ng
Organization
GEO crovron 00000
EARTH OBSERVATIONS . .
e

Who we are ¥ What we do ¥ News & Blog Get Involved ~ Library Events ¥ Get Data Now

UN Office for Disaster Risk Reduction

Associate

GEO Community @ esrl

GEO is a partnership of more than 100 national governments and in excess of 100 Participating
Organizations that envisions a future where decisions and actions for the benefit of humankind are
informed by coordinated, comprehensive and sustained Earth observations.

&o GROUPON

EARTH OBSERVATIONS www.earthobservations.org



| NON ) (£) Disaster Risk Reduction Worki: X - v

& - (C @ https:/learthobservations.org/drr_wg.php Qa o w 0O &
CED sowon 000600
EARTH OBSERVATIONS

Whoweare~ Whatwedo~ News&Blog Getlnvolved~ Library Events~  Get Data Now

e Serves as primary GEO liaison to UNDRR

e Approximately 100 members, nominated by the Principal of
their relevant GEO Member or Participating Organization

C£O GROUPON

EARTH OBSERVATIONS www.earthobservations.org



GEO Disaster Risk Reduction Working Group

[ NON ] (£) GEO Work Programme X 4+ M

&« C @& https://earthobservations.org/geoss_wp.php Q ¢ w 0O

Established to develop and

implement a coherent and cross-
cutting approach within GEO to
advance the use of EO in support
of national DRR and resilience
strategies, policies, and

programmes A
mlmmumhwm_m_l-mm ties—
E LI T www.earthobservations.org

EARTH OBSERVATIONS



GEO Disaster Risk Reduction Working Group

GWP activities supporting global policy drivers

Coordinates DRR-related activities across i te
the GEO Work Programme in coordination Action "\
with the GEO Secretariat and works to

improve the GEO community’s ability to .
reduce existing risk and avoid the creation Development T\
of new risk, ultimately supporting countries
to embark on risk and climate resilient
development pathways

Disaster Risk
Reduction

Source: GEO Virtual Symposium: Session on
Improving Policy Relevance and Delivery of the
Next GWP (May 5, 2022)

C£O GROUPON

EARTH OBSERVATIONS www.earthobservations.org



GEO Disaster Risk Reduction Working Group

Overall
coordination of
EO Risk Toolkit

Sub-group 1
Led by David Borges
NASA

Sub-group 2
led by Nathaniel Newlands

Agriculture and Agri-Food Canada
and Statistics Canada

Content
development <

Sub-group 3
Led by Kene Onukwube
DEAR Africa

@ GROUPON

EARTH OBSERVATIONS

SG1: GEO Work Programme Coordination

SG1 aims to develop and implement a coherent and crosscutting approach within GEO to advance the use of EO to support
countries' disaster risk reduction and resilience efforts. SG1 works closely with SG2 and SG3 to understand real
requirements at the national level and communicate these requirements to relevant activities within the GWP while:

» Highlighting aspects of the GWP related to DRR, and describe key elements and locations of each activity (Task 7.71:
Development of Joint Engagement Mapping Exercise and dashboard);

e Promoting sharing of data and knowledge to improve DRR, including through good practices and impact (Task 1.2:
| Development of EO Risk Toolkit pnd GAR Contributing Papers); and

* Promoting awareness of relevant global policy frameworks across the GWP, such as UN-GGIM WG-Disasters Strategic
Framework on Geospatial Information and Services (Task 1.3: Outreach and engagement events/meetings).

SG2: UNDRR Coordination for Sendai Framework Priorities +«

SG2 leverages the efforts of SG1 and uses the combined resources of SG2 to promote the dissemination and use of EO to
strengthen disaster risk reduction capabilities according to country needs as identified by UNDRR. Serving as primary GEO
liaison to UNDRR, SG2 works towards:

* Increasing the use of EO data for local and national DRR strategies (Task 2.1: Assessment of EO descriptions in DRR
strategies of GEO member countries); (Task 2.2: Policy briefs and use cases on the use EO to create disaster loss data for DRR
strategies and for reporting on the Sendai Monitor Global Indicators [via EO4Sendai-Monitoring]); (Task 2.3: Development and
implementation of EO-leveraged data collection tools to visualize vulnerability and exposure to be used in DRR strategies);

» Increasing the use of GNSS-enhanced EO data through consortia (Task 2.4: GAR Contribution Paper, policy briefs and new
partnerships with ITU [via GEODESY4Sendai]); and

» Increasing the use of EO data to show trends over time and hot spots while predicting and analyzing future risks (Task
2.5: Use cases and workshops [via GSNL])).

SG3: Climate Change and SDG Coordination ~

SG3 leverages SG1 efforts to provide an overview of links, and actionable opportunities, between disaster risk reduction,
climate change, SDGs, and urban activities. Serve as primary link to CC-WG, SDG and Urban related activities, SG3 is working
on:

e« Developing EO-links between DRR, Climate Change and SDGs, notably for adaptation, early warning and resilience (Task
3.1: Policy briefs on EO use in handling various types of natural hazards, such as landslides, wildfire and snow melt) (Task 3.2:
Compendium with collection of texts and references on EO’s role in SDG targets and indicators in relation to the SFDRR and the
Paris Agreement [in collaboration with HPI, EO45DG etc.]).

Source: GEO Week Side Event: Sneak Preview of EO Risk Toolkit (Nov 25 & 26, 2021) www.earthobservations.o rg




Earth Observations Risk Toolkit (beta)

“Farth Observations i
Risk Toolkit Use Cases Tools  About  Contribute

e By GEO DRR-WG in collaboration
with UNDRR and Esri

e Will provide DRR users with : ,. Eal‘th ObseNatlonS RlSk TOOIkIt

access to open source EO tools  [EEEEEE AR .ns.ghtsto Undefitand and Reduce Risk
and services to fill knowledge W Sl R RS ; ol -
gaps on hazards, vulnerabilities
e - ) Insights to Understand and Reduce Risk
and exposure at country level :

and respo
Reduc‘ upports disaste ‘“\ence‘y‘*c _;cood ation of Ea ‘th b servations to astand

prepare d[se th d nd goal of re d ing risk globally.

e Will be launched on May 25 at
the 7th Session of the Global

Platform for DRR 2022 S —_— -

Tools

Hazards Exposure Vulnerability

Processes that may cause loss People, infrastructure, Conditions determined by

of life, injury or other health housing, production factors or processes which

impacts, social and economic capabilities and other tangible increase susceptibility to
RO b 2 accaie locatad 0 g QL iazard

%o GROUP ON Note: these images are drafts and the webpages may look difference after launching of the bata version . 55
www.earthobservations.org
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Alignment with UNDRR GRAF team

« UNDRR flagship initiative Global Risk Assessment Framework (GRAF) and its Risk

Information Exchange (RiX)
« GRAF pays attention to interconnected and systemic risk

« GRAF aims to help UN partners and pilot countries (Least Developed Countries and Small Island

Developing States that are prone to repeated loss and damage from disasters) better coIIect, access and

"Risk

Information
Exchange

apply multidimensional risk data and analysis

GLOBAL RISK ASSESSMENT FRAMEWORK

S Cipkints = www.earthobservations.or
EARTH OBSERVATIONS . .0rg


https://www.undrr.org/
https://www.preventionweb.net/understanding-disaster-risk/graf

-E}I'"'I Observations |jse Cases Tools About  Contribute
Risk Toolkit

QA search for toals..

Search for tools, technical guidance and methodologies developed to support
disaster risk reduction activities,

! i UNITED NATIONS

J-..., UNIVERSITY
UNU-EHS

Institute for Emvironment
and Human Security

EARLY WARNING

VALE Technical Guidance GEOGIoWS Streamflow Forecasting GEOGLAM Crop Monitor Tool
Tool

Note: these images are drafts and the webpages may look difference after launching of the baté version

GROUP ON
EARTH OBSERVATIONS

“Tarth Observations i
e ooy Use Cases  Tools  About  Contribute

Technical Guidance: Quantify Sendai Framework Indicator B-5a: Number of Agricultural Workers with Crops

Affected by Flooding S

Target readers
Technical experts in national agencies for agricultural/forestry and/or emergency management with familiarity with GIS and Satellite data.

Summary and background
This technical guidance is an excerpt of a step-by-step methodology of how to use a combination of 4 different open-sourced EO tools/software (Docker, GIS GRASS, R and

RStudio) and freely available radar satellite data (Sentine-1) to be combined with available geospatial and statistical data (i.e. on land cover/land use, flood loss & damage,
agricultural workers, population projection) to quantify and validate the Sendai Framework for Disaster Risk Reduction (SFDRR) indicator B-5a: number of workers in agriculture
with crops d d or yed by flooding per administrative units exemplified for a selected year. This document is designed to inform technical experts (see target readers
above) in providing a brief overview and introduction to the VALE methodology and in contextualizing the use case of Ecuador. A more detailed step-by-step instructions
created and used in Ecuador for quantifying flood hazard losses of two cantons for the year of 2017 is available in the GEO Knowledge Hub.

VALE Methodology

1. Context and background
5 % 2 Two major components to the VALE methodology for monitoring Sendai Framework Indicator B-5a: number of agricultural workers with crops affected by flooding

<See Figure below>
* Creating flood hazard information (frequency and flood depth maps) based on freely available radar satellite data (Sentinel-1) for the areas of interest (AOI) of a
specific year, using open-sourced software, GRASS GIS <Module 1>
« Modelling (creating a map with) SFDRR indicator b-5a values based on the combination of results from Step 1 (satellite-derived flood hazard information) with
other geospatial and statistical data while verifying model results against in-situ reference values <Module 2>

Module 1: semi-
using Sentinel-1 data in GRASS GIS

Processing chain

na ‘

F— S—
g ..,,, -
; oy || ||
i e |
| Module 2: Sendai indicator geospata
model and vaiidation approach
Data

Contents of the toolkit will provide government decision
makers with a concise summary of EO tools and
services in addressing natural hazards that could
cause disasters and options to deal with it.

www.earthobservations.org
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"Farth Observations :
Risk Toolkit Use Cases Tools About Contribute

Usé -'Cases

E@S eceosian

GEOGIoWS Use Case VALE Use Case CEOS WGDisasters GEOGLAM Crop Monitor
Recovery Observatory

Note: these images are drafts and the webpages may look difference after launching of the bata version

www.earthobservations.org



Toolkit Use Case Example:

Source

An activity of the GEO Work Programme

International voluntary mechanism

Providing coordination, data,
knowledge and services across diverse
freshwater activities in GEO

: GEO Virtual Symposium: Session on Addressing Systemic Risk in Jamaica (May 4, 2022)

&o GROUPON

EARTH OBSERVATIONS

GEOGLOWS

GLOBAL WATER SUSTAINABILITY

GEDGLOWS  whoWedrs WhatWeDo MemsABiog LUy 0

R Tob i
’.'.. ."'.. [ Ly

5 . - AQUAVEQD
@esri() & @ cecmwr

www.earthobservations.org



Toolkit Use Case Example: @?EO G LWS

GLOBAL WATER SUSTAINABILITY

®* Tool: a precipitation/flood forecasting EO tool
called GEOGloWS-ECMWEF Streamflow Forecast
service

®* User: Honduras' state-owned power company
(ENEE)

Source: Dinero HN (Nov 5, 2020)

® Location: Sula Valley

®* Hazards: Hurricane lota (Category 5) after
Hurricane Eta (November 16, 2020)

®* Use: for controlled water discharges from a
reservoir between two major hurricanes

iz

D Groupon oh .
E ARTH OBSERVA'HONS Source: GEO Virtual Symposium: Session on Addressing Systemic Risk in Jamaica (May 4, 2022) www.earthobservations.o re


https://www.copernicus.eu/en/media/image-day-gallery/hurricane-iota-caribbean-sea
https://dinero.hn/descargas-controladas-en-represa-el-cajon-se-haran-este-viernes-interventores/

Toolkit Use Case Example: %O G L@WS

Tool: GEOGloWS Hydroviewer GLOBAL WATER SUSTAINABILITY

 Part of the GEOGIoWS ECMWEF Streamflow Forecast service

« Web app can create:

v’ subsets of river flow data for download (out of every river in the world)
v’ daily 15-day ensemble forecasts

v 40+ year historical simulation

v' custom styled and animated mapping of river flows

: | r Eafjsj\ly r%view model re"§'u|fé aphically with a
| N I T 2% - ' " ..~ custom styled and animated map service’ .
el m : - it syl e e mag servee g
* : ﬁ I i ‘ [ ‘ | U E : Megmroicr)egurmr?enod Amoumtofs\/‘\;zae(er(m )
2 l il | ! 1l il | 4 | 14! ORAL 72
" Basemap Color Blind

Hindcast (1980-Present) Forecast (Ensemble, 15 days)

https://apps.geoglows.org/apps/geoglows-hydroviewer/

@ GROUPON

EARTH OBSERVATIONS Source: GEO Virtual Symposium: Session on Addressing Systemic Risk in Jamaica (May 4, 2022)

www.earthobservations.org


https://apps.geoglows.org/apps/geoglows-hydroviewer/
https://geoglows.ecmwf.int/

Toolkit Use Case Example: @ G L@WS

GLOBAL WATER SUSTAINABILITY

How ENEE used the tool:

* Projected the potential water levels of the reservoir to assess the necessity for
controlled discharges

* Made a series of low water releases of reservoir water in the El Cajon Dam
towards the Sula Valley

® Continuously monitored and validated the forecast in real-time as the hurricane

hit the land f‘:’
* Provided information to disaster organizations c[;ﬁpﬁm

reasted Streamilon
03

LA

G€O GROUP ON 185.95 million M3 were discharged

E ARTH OBSERVAT'ONS Source: GEO Virtual Symposium: Session on Addressing Systemic Risk in Jamaica (May 4, 2022)




Toolkit Use Case Example: @ G L@WS

GLOBAL WATER SUSTAINABILITY
Damage to Sula Valley significantly reduced:

L 4

economic
$3,794 m ﬂ loss $2,171 m
Hurricane Mitch (Category 5) in 1998 o .
(Category 5) ® Hurricanes Eta & lota
-40%

s - s e [Re—.
r i L i T

million people

Note:

CHAMELECON
328 Wmd - 14.5%

-

v Sula Valley: Honduras most vulnerable area

v El Cajén Dam: the only structure in place capable of | -
controlling the massive volume of runoff (39% of
total water discharge) to the Sula Valley

65%  GDP

! RIO ACATUYO y GRANDE DE OTORO
3 1

; . : The only major river control structure in the
piale - AN o o A E upper basin is the Central Hidroeléctrica
_% 22ki = ek L : Francisco Morazan, with about 39% of the
water contribution to the valley.

%o The valley receives water discharges from 4 rivers
ERVATIONS

E ARTH OBSERVA'HONS Source: GEO Virtual Symposium: Session on Addressing Systemic Risk in Jamaica (May 4, 2022) www.eart h 0 b servations.o re




Thank You

Communicate and Collaborate with GEO:

©0 00 -

Rui Kotani
@GEOSEC2025 / rkotani@geosec.org

HEO4Impact
%O GROUP ON | @GEOSEC2025

EARTH OBSERVATIONS www.earthobservations.org




Our Agenda Today

Wednesday, May 11th

-11:00am — 11:15am: Networking Break in Expo

-11:15am — 12:30pm: Training Sessions

-12:30pm — 1:30pm: Hosted Lunch in Expo

- 1:30pm — 2:30pm: Anticipatory Action Lightning Talks & Panel
- 2:30pm — 3:00pm: Networking Break in Expo

- 3:00pm — 4:15pm: Localization Lightning Talks & Panel
-4:15pm — 5:15pm: Closing Social in Expo



Thank you to all our sponsors and exhibitors
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