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National Geospatial Information Authorities
in Disaster and Risk Management (DRM)

• What is the Value of GIS in DRM & Where We Are Going?

• Geospatial Platform for DRM

• Speaking the Language of DRM - The Five Mission Areas



China 2013 YTD

•1700 Lives Lost

•376 Million People Affected

•517 Billion Yuan ($84.5 Bn)

•Examples:
- 13 October 2013 - Typhoon Fitow, Fujian Province, China -

6700 Buildings collapsed or severely damage
- 15 October 2013 - Earthquake – Cebu, Philippines – 144 dead
- 16 October 2013 – Typoon Wipha, Tokyo, Japan – 17+ dead

Chengdu Forum on UN-GGIM
Urban Hazards



Wenchuan Earthquake – 12 May 2008
Ministry of Civil Affairs – Disaster Reduction Center

Resident distribution map within 80 kilometers of epicenter of Wenchuan  earthquake



Wenchuan Earthquake – 13-19 May 2008
Ministry of Civil Affairs – Disaster Reduction Center

Status of collapsed buildings in Dujiangyan in the Wenchuan  earthquake



Wenchuan Earthquake – 18 May 2008
Sichuan Bureau of Surveying and Mapping - Sichuan Geomatics Center 

Sichuan Spatial Information System and Website – Blood Collection Locations



Queensland, Australia – Flooding and Cyclone 2011



Queensland DNRM Spatial Information Group
Preliminary Flood Line Extent



Debris lines

Queensland - Flood Line Mapping



DERM aerial
photography 8cm
15th January
DCDB overlay
Breakfast Creek



Cyclone Yasi – Category 5 – 3 February 2011











• Produced 450 map products
- Imagery
- Town before & after maps
- Catalogues & key maps
- International Charter products
- Basin inundation maps
- Disaster relief arrangement maps
- 2/3 state (river systems) has been mapped at 1:50,000 

scale showing flood hazard lines
• All products available on web sites

http://www.derm.qld.gov.au/mapping/flood/index.html

Queensland DNRM Spatial Information Group
New Products



• Imagery and Resultant Flood Lines are Critical to:
- Relief claims
- Insurance processing
- Metrics for affected properties and infrastructure
- Planning and reconstruction
- Commission of Inquiry

• Set New Benchmarks for Spatial Information in Disasters:
- Establishing spatial records of the events
- On-line access & web service delivery
- Seeking community feedback
- Proactively releasing this above (CC-BY licensing)

Queensland DNRM Spatial Information Group
Benefits



• First Utilization of Cloud Computing
• Importance of Spatial Information & Foundation Data sets 
• Spatial Information Group recognised as lead in support 

for surveying, mapping, GIS, imagery coordination & data 
acquisition services

• Easy Access to Data - All data and imagery available for 
State and Local government’s use

• SI Group has delivered web service feeds to Govnet
- Cadastre
- Flood lines
- Post flood & cyclone imagery

• Single Point of Truth Concept Reinforced –
One authoritative set of data across Government was 
critical for recovery

Changing Government Business Models



Best Practices: Geoinformation for DRM
Joint Board of GIS, UN-SPIDER and ISPRS



GIS Technology Provides a Modern Platform

Leveraging a Common Geo Database for Multiple Products and Services

Authoritative 
Database

Map and Analytic
Information Products

Production 
Workflows

Collect Once, Use Many Times



GIS in Disaster and Risk Management

North Dakota

Flooding

Situational
Awareness (COP)

Fire

Texas

California

Fire 
Simulation

Quake Tracking

Tsunami Forecast, Earthquake 
Damage Assessment 

Tohoku, 
Japan

Severe Weather

Drought Status

USACE

International Committee 
of the Red Cross

Recovery Planning



GIS Is Being Transformed
Into a Web GIS

Making GIS Easier, Always Available, and More Social

CloudWeb

Devices
Big Data

Faster Computing

MeasurementWeb Services

Leveraging
Leveraging

3D
LBS

Lidar
Real Time

Imagery
Location Analytics

Pervasive Content

GPS

Integrating
Integrating

Easy

Open

Collaboration

Online Content

Content Management
Mashup

Analytics

Pervasive Access

Mapping

Apps
Emerging
Emerging

Web GIS



Web GIS – Accessible from Any Client

Desktop Web Device

Simple

Integrated

Open



Web GIS – Powered by Services

Server Online Content 
and Services

Simple

Integrated

Open



Web GIS Apps Empower Everyone
Focused and Easy to Use on Any Device

Enabling You to Extend the Power of GIS

Analysis

View / Query

Story Maps

Collector

Editing / Collection

Dashboard

Awareness

Office

Location Analytics

Mapping

Visualization



Web GIS Enables Spatial Analytics  
Leverage Cloud Infrastructure

Enabling New Approaches

Aggregate Points

Find Hot Spots

Drive-Time Areas

Enrich Layer



Web GIS Connects Everyone

Executive 
Access

Public
Engagement

Work
Anywhere

Knowledge 
Workers

Enterprise
Integration

Geospatial 
Professionals

Making GIS Available Across  
Organizations and Society





Infrastructure Flexible. Scalable.

TechnologyTechnology
InfrastructureInfrastructure

Cloud Server

Geospatial Platform



Content Yours. Partners. Open Data.

ContentContentTechnologyTechnology
InfrastructureInfrastructure

Cloud Server

Geospatial Platform



Applications Simple. Relevant. Focused.

ApplicationsApplicationsContentContentTechnologyTechnology
InfrastructureInfrastructure

Cloud Server Desktop Web Mobile

Geospatial Platform



Geospatial Platform - 2nd HLF of UN-GGIM
February 2013 – Doha, Qatar



Indonesia – NSDI and One Map

President Susilo Bambang Yudhoyono Cabinet Meeting



Geospatial Platform



Geospatial Platform

Geoplatform.gov site



Disaster and Risk Management

Five Mission Areas

Prevention

Protection

Mitigation

Recovery

Response



Complex Challenge Disaster Management

Prevention

Protection

Mitigation

Recovery

Response

“A secure and resilient nation with the 
capabilities required across the whole 
community to prevent, protect 
against, mitigate, respond to, and 
recover from the threats and hazards
that pose the greatest risk.”

-The National Preparedness Goal (PPD-8)



Common Workflows Roadmap for Apps

GISGIS
PlatformPlatform



Planning

• Modeling and Risk Assessment
• Special Events
• Training and Exercises
• Aligning with your Plans

Special Event Planning

Vulnerability Assessment



Big Bay Boom 
2-5 July 2013



Significant Activity: July 4th, 2013
Firework Barge Locations
300 yard safety zone



The Operations Map

Operational Planning Worksheet - ICS 215

Live map



Field Operations



Current Situation

Incident Status Summary ICS 209

Live map



Operations

• Situational Awareness 
• Incident Management

- Damage Assessment
- Search and Rescue

• Shelter Management
• Emergency Support 

Functions (ESF)

Damage Assessment

Shelter Management



Maryland Governor O’Malley on NBC Nightly News 
(7/2) Standing in front of OSPREY, their Flex COP



Maryland EMA Public Dashboard on Power Status



Maryland Power Outages by Zip Code



Logistics

• Catalogue and Management of Resources
• Ordering and Routing Supplies and Equipment
• Food and Aid Distribution
• Mutual Aid Request

Resource Routing



Economic Impacts

Emergency COP

Crowd Sourcing

Gulf of Mexico Oil Spill
Mission Specific Access



Command

• Public Information Briefings
• Elected Official Internal Briefings
• Multi-level Government Coordination

Briefing Book



• Response tracking/time series
• Shoreline cleanup 
• Environmental sampling
• Boom retrieval
• Field observations
• Before and after photos
• Overflight photos
• Wildlife

US - Gulf of Mexico Oil Spill
Data Management and the Cloud



Social Media

Christchurch, New Zealand Earthquake
Field Mobility

Shake Map

Damage Assessment



Public Information

• Public Information Briefings
• Public Web Notifications
• Story Telling



Public Information – US-FEMA Administrator Fugate 
Tweets a Link to Web Maps – June 2012



Public Information - Derecho Storm Reports



Public Information - Excessive Heat Warnings



Public Information - Power Outage Status



Templates Off the Shelf Applications

• Dashboard / Situational Awareness

• Mobile Data Collection / Field Support

• Briefings

• Planning 

• Crowdsourcing 

• Social Media Integration

• Paper Map Production

• Public Information



Lessons Learned

Hurricane Sandy



Key Trends During Hurricane Sandy

• Collaboration and Information Sharing

• Delivering Focused Maps and Apps

• Social Media and the Crowd

• Storytelling with Maps



Collaboration & Information Sharing









Delivering Focused Maps & Apps













Social Media & the Crowd











Storytelling with Maps











Geospatial Platform

• Technology infrastructure

• Relevant content

• Through simple & focused apps

• Aligned to common workflows

• Supporting any mission, anytime, to anyone, on any device

ApplicationsApplicationsContentContentTechnologyTechnology
InfrastructureInfrastructure

Cloud Server Desktop Web Mobile



•• Global ResponseGlobal Response
•• Corporate CitizenshipCorporate Citizenship
•• Support Affected OrganizationsSupport Affected Organizations

esri.com/disasteresri.com/disaster



Our Purpose and Mission
Provide support for our…

• Users
• Partners
• Esri Personnel

…helping them Prepare, Respond, Recover



• Many of our users don’t know we are here to help
• Make requests through the portal

- This is monitored 24/7/365

• Can be for replacement software, new software, 24/7 tech 
support (through Premium Support)

• Can also assist (in a limited way for free) with project work

Key Messages about the Disaster Response Program



Supporting the Pacific 
Disaster Center

Collected, Processed and 
Provided Data and Imagery

Supporting USGS

Indian Ocean Tsunami
Operationalize Data and the Web



Damage Assessment

Katrina Viewer

Onsite Support

Hurricane Katrina
Collaboration and Planning



Haiti Earthquake
Social Media and the Crowd



Japan Quake and Tsunami
Public Engagement and Analysis

Crowd Sourcing

Debris Removal

Situational Awareness
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