
Using the Caribbean GeoPortal for Disaster Management and Response

Get Answers: Questions will be answered in dedicated sessions 

throughout. You can submit them at anytime through the Q&A module.

Contact us: For anything else, please email us:  kelleymoreno@esri.com

On-Demand: The recording will be posted shortly after the webinar.

You’ll receive an email with the link to view or download.

Start time: The webinar will start at 7:00 am Pacific/10:00 am Eastern
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Simone Lloyd

Importance of Geospatial in 

Disasters



UN-GGIM WG on 

Geospatial Information and Services for Disasters

(WG-Disasters)

Simone Lloyd, GISP                                                                                                           
Senior GIS Manager & Trainer, National Spatial Data Management Branch                              

Jamaica Co-chair support, UN-GGIM WG Disasters &                                                                        
Jamaica Focal Point, UN-GGIM CARIGEO Steering Committee

CARIGEO Caribbean Geoportal Webinar 2: 

“Leveraging the Caribbean Geoportal for Disaster Planning and Management”
June 22, 2021 

10:00 – 12:00 pm (EST) 



Endorsed by the UN General Assembly following the 2015 Third UN World 
Conference on Disaster Risk Reduction (WCDRR), and advocates for:

The substantial reduction of disaster risk and losses in lives, livelihoods and 
health and in the economic, physical, social, cultural and environmental 
assets of persons, businesses, communities and countries.

Understanding 

Disaster risk



Aligned 

Provides Member States with concrete 
actions to protect development gains 

from the risk of disaster.



United Nations Committee of Experts on Global Geospatial Information Management (UN-GGIM)

in August 2015, under decision 5/110 supported the proposal to establish a working group to 

further develop and implement a strategic framework that would be: 

Focused in a practical manner; 

Aligned with the outcome and follow-up to the Sendai Framework for 
Disaster Risk Reduction 2015-2030 and its implementation;

Able to take into consideration the special needs of developing countries, 
especially with respect to capacity building and knowledge sharing and; 

Broadly representative of different regions of the world and taking into 
account regional experiences.

WG-Disasters



Vision:

• Accurate, timely and reliable geospatial information and services are
available, in a coordinated way, to decision makers and operational
leads prior to, during and post disasters.

WG-Disasters

Provide a forum for dialogue 
and coordination among 

member states, UN system, 
DRR organizations etc.

Improve the availability, 
accessibility and timeliness of 

good quality geospatial 
information for DRR

Encourage greater 
coordination and collaboration 

on geospatial information 
activities for DRM 
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Strategic Framework on 

Geospatial Information and 

Services for Disasters

http://ggim.un.org/documents/UN-GGIM_Strategic_Framework_Disasters_final.pdf

http://ggim.un.org/documents/UN-GGIM_Strategic_Framework_Disasters_final.pdf


geospatial 
information & 

services 

relevant 
statistical 

information 

better 
understand, 
formulate 

policies and 
manage risks 
and impacts 
of disasters

Use of: 

Member States 

The Framework aims to guide Member States and other stakeholders in making available and 

accessible all quality geospatial information and services before, during and after disaster events. 



Disaster Risk Levels in Caribbean 
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Natural Disaster Risks: 

- Hurricanes

- Tropical Storms

- Tropical Depressions

- Troughs 

- Earthquakes

- Volcanoes

- Landslides & Floods

- Forest Fires & Wilfires

- Droughts etc. 

Other Disasters:

- Epidemic & Pandemics eg. COVID-19 

- Chik V, Zik V etc
https://www.childfund.org/Content/NewsDetail/2147489272/



Caribbean is primarily made up of Less Developed Countries (LDCs) and                                                        

Small Island Developing States (SIDS) that are highly vulnerable to the impacts of disasters.  



Caribbean Geoportal Webinar series
(April - August 2021)

(June 22, 2021)







Michelle St. Clair

Disasters in the Caribbean



Population

GDP per capita

Small Island 
Developing States

The Caribbean at a glance

44.2M

US$33K – US$745



Vulnerability

Small size

Economic, 

social &

environmental 

factors

Narrow 

resource base

Remoteness 

from markets

Climate Change 

& 

Intense Natural 

Disasters

Vulnerabilities of Caribbean SIDS



Natural Disasters 

STORMS FLOODS
VOLCANIC
ACTIVITY

EARTHQUAKES DROUGHTS



Tropical Storms & Hurricanes

❑ An average of 17 hurricanes per year.

❑ From 2000 to 2019 there were 23 Category 5
hurricanes.

❑ The 2017 hurricane season is the third worst on
record in terms of number of disasters and countries
affected as well as the magnitude of damage.

❑ In 2019, Hurricane Dorian became the strongest
Atlantic hurricane on record to directly impact a
landmass.

OCHA, 2020



Tropical Storms & Hurricanes

Hurricane Irma Hurricane Maria Hurricane Dorian

Aug 30 – Sept 12, 2017 Sep 16 – 30, 2017 Aug 24 – Sep 10, 2019

Category 5

180 mph (290 km/h)

Category 5

170 mph (274 km/h)

Category 5

220 mph (354 km/h)

47 deaths 143 deaths 67 deaths

10M people affected 927K people affected 29.5K people affected

Dominica – Hurricane Maria, 2017

Bahamas – Hurricane Dorian, 2019

Bahamas – Hurricane Dorian, 2019

OCHA, 2020



Volcanic Activity
La Soufriere Eruption

ST. VINCENT & THE GRENADINES

starting April 9, 2021

~ 20,000 people evacuated

damages/losses up to 50% of GDP



Earthquakes
Number of Earthquakes between 2009 and 2019:

HAITI

January 12, 2010

Magnitude 7.0

~ 316,000 deaths

~300,000 injured

~ 1.3M people homeless

Estimated losses US$7B – US$14B

OCHA, 2020



Impact of Natural Disasters 

Economic

Social

Environmental



Data as a Pathway to Resilience

CDEMA, 2018



Open Q/A



Roshaun Clarke, Renee Babb, Oronde Lambert and Sean McGinnis

Disaster Management and 

Response 



Understanding Potential Impact

Question:  The frequency and intensity of threats 

and hazards is ever increasing.  How are you using 

GIS or geospatial information, tools and technology 

today to better understand the potential impact to 

citizens and infrastructure?



Estimate prepare and deploy limited resources

Question:  Preparing where to deploy resources is 

critical today to insure equitable outcomes.   How 

are you using geography and spatial awareness to 

better understand this key issue?



Monitor Rapidly Changing Conditions

Question:  Often in a disaster setting, conditions in 

the field degrade quickly – how do you see GIS 

being used to support ready response during field 

operations? 



Assess and Report Damage

Question:  During and after a storm, understanding 

areas of impact are critical to response.  How do you 

begin to understand evolving events for damage 

assessments towards supporting restoration 

efforts?



Provide Real Time Operational Status

Question:  For Responders having secure access to 

real time situational information is key – how are 

you using GIS to help in this area?



Communicate effectively with public and partners

Question: Citizens need access to information 

before, during, and after an incident to assess risk 

and determine when to act. But information without 

context is hard to understand.  Is this an area you 

provide support as well?   If so, in what ways?



Open Q/A



Please Tick the Boxes that Apply to You

Poll Question



Jeremy Kirkendall, Garrett Layne, Robert Emberson, Sean McGinnis

NASA Data Products
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Jeremy Kirkendall, Garrett Layne, 

Robert Emberson

NASA Disasters Program 

Caribbean GeoPortal Content

June 22, 2021
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• Program Mission: The Disasters Program mission is to 

use Earth observation to inform disaster risk reduction 

and resilience across the disaster cycle from local to 

global scales. 

• Program Goals:

• Harness NASA Capabilities for Disaster Risk 
Reduction (DRR) and resilience.

• Engage stakeholders in the use of Earth 
Observations (EO) throughout the disaster lifecycle.

• Demonstrate the value and impact of EO to support 
decision making and actions.

• Grow as a trusted source for delivering useful 
results.

Disasters Program Mission and Goals



Event Specific 
Products
• Created for specific disasters

• Hurricanes, earthquakes, 
flooding, volcanic eruption 
etc.

• Manually created 

• Resolution varies, 10m and up

• Latency usually 1-2 days post 

satellite overpass

43
Vegetation covered by volcanic ash on St. Vincent
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Story Maps

• Tell the disaster’s 

story

• Show what’s possible 

with NASA products

• Highlight notable 

products and disaster 

impacts
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Interactive 
widgets and 
web apps
• Help Explain 

Products

• Show ways to 

use data



• Damage and Flood 

Proxy Maps

• Resolution: 30m

• SAR-based change 

detection

• Combine with 

infrastructure data to 

show potentially 

damaged or flooded 

assets

46

Show What’s 
Possible



Product Gallery
Hurricane Dorian

• Event Specific Products

• Relevant Near Real-Time 

Products and Dashboards

• Story Map

47



Item Details Page
• Date of Image(s)

• Summary

• Suggested Usage

• Satellite/Sensor

• Credits

• REST Endpoint

• WMS Endpoint

• Data Download Link When Possible

• Terms of Use

• 100% Free To Access

• Open To All Users

• Contact Us link

48



Near Real-Time Products
• Global unless noted otherwise

• Coarser resolution

• Automatically updated every few hours to daily or weekly

• Many products for the Caribbean

• Black Marble Nighttime Blue/Yellow Composite

• FIRMS Active Fire Points (MODIS, VIIRS)

• Global Landslide Nowcast

• Flood Detection – 2, 3 Observations (MODIS)

• Precipitation Accumulation – 30 min, 3 hour, 1 day (GPM IMERG)

• Soil Moisture and Soil Moisture Anomaly – 3-Day Composite (SMAP)

• Evaporative Stress Index – weekly

• Global Fire Emissions – Daily (VIIRS)

• True Color Imagery – Daily (MODIS at 250m, VIIRS at 375m)

• Natural Color Imagery – Daily (MODIS at 250m, VIIRS at 375m)
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Black Marble Nighttime 
Blue/Yellow Composite

• Daily product

• Monitor changes in 

nighttime lights

• Imagery available ~4-6 

hours after acquisition

• Resolution: 750m

• Clouds also obscure lights

• Bright moon phases wash 

out faintest lights and light 

up cloud tops

50



Hurricane Michael 2018
Black Marble Nighttime Blue/Yellow Composite
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• Darker image due to older 

algorithm

• Multiple towns lost power 

along track (red)



Soil Moisture

• Soil Moisture Active Passive 

(SMAP) derived product

• 3-Day Composite

• 25.4mm = saturated

• Red = dry

• Green = wet

• Resolution: .25º

• Best for larger Countries

52



Soil Moisture Anomaly

• Soil Moisture Active Passive 

(SMAP) derived product

• 3-Day Composite

• -.49 – 0.5 = Normal conditions

• Red to yellow = drier than normal

• Blue to pink = wetter than normal

• Resolution: .25º

• Smaller islands excluded

53



Global Precipitation 
Measurement Products

• 30-min, 3-hour, 1-day,  

7-day total 

accumulations

• Resolution: 0.1 degrees

• Updated every 3 hours
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Evaporative Stress 
Index

• Weekly product

• Yellow to Red = Dry, stressed 

vegetation

• Latency = ~2 weeks

• Resolution: 5km

55



Tropical Cyclone Dashboard

56

• Demonstrate ways to combine 

NASA data with other sources

• Layers include:

• Soil Moisture (NASA)

• MODIS Flood Products (NASA)

• Hurricane Forecast Track 

(NOAA)

• Radar (NOAA)

• Sea Surface Temp. 

(NOAA/NASA SPoRT)

• GOES Imagery (NOAA)
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Global Landslide Susceptibility

Stanley and Kirschbaum 2017
Available for download at: 
https://pmm.nasa.gov/applications/global-landslide-model Stanley et al., 2017
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NASA GPM and LHASA Output for Hurricane Willa, 2018
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LHASA 2.0 Output for Cyclone Komen

LHASA 2.0 outputs probabilities of landslide occurrence between 0 and 1 in nearly real time. The global model is intended 
highlight areas at high risk of landslides. One such area was Myanmar’s Chin state during Cyclone Komen. The model 

correctly identified an area impacted by many landslides (left, black), but also showed hazard across much of the region. 
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Landslide Data needed!

Citizen scientists are helping NASA expand the global 
landslide map, one landslide at a time!

https://landslides.nasa.gov

Log in with 
Facebook or Google

Send new points or 
polygons to COOLR

Report landslides you see



Caribbean GeoPortal NASA Page

https://www.caribbeangeoportal.com/pages/nasa-disaster-maps

Portal Questions: 

HQ-Disasters-GIS@mail.nasa.gov

Request Disaster Support: 

HQ-Disasters-EM@mail.nasa.gov

Landslide Questions:

robert.a.emberson@nasa.gov

61

Questions?

https://www.caribbeangeoportal.com/pages/nasa-disaster-maps
mailto:HQ-Disasters-GIS@mail.nasa.gov
mailto:HQ-Disasters-EM@mail.nasa.gov
mailto:robert.a.emberson@nasa.gov


Open Q/A



Lavern Ryan, Montserrat

Responding to an event, 

experiences and lessons learned



My Country Experience: Montserrat

Safe Area
Restricted Area

Presented By: Mrs. Lavern Ryan

GIS Manager

MALHE, Montserrat



Column collapse



Pyroclastic flow (20 May 2006)



Pyroclastic Flow and Surges Impacting the Sea



The Capital Plymouth, buried by Mudflows (1997)



Ashfall on an occupied community



Ash deposited on vehicles





La Soufrière: St. Vincent



Caribbean Section Member: Lavern Ryan - Response Deployment 



Caribbean Section Member: Mike Clerveaux - Response Deployment



Teams



Daily Team Meetings: 
Remote Response



Requests

Humanitarian Environmental

• Support CDEMA

• Support AA and IM cells in RCC













Visit: Maps.mapaction.org



Lessons Learnt from my Experience

• The importance of having up-to-date geospatial data

• The importance of having data easily accessible

• The importance for data to be easily shared with other persons who can 
help

• Geospatial data is a very important tool for timely decision making 
which can be the difference between life and death

• https://lavernrogersryan.com/responding-to-the-volcanic-eruption-in-
st-vincent-and-the-grenadines-by-volunteering-for-remote-deployment/

https://lavernrogersryan.com/responding-to-the-volcanic-eruption-in-st-vincent-and-the-grenadines-by-volunteering-for-remote-deployment/


Dornet Hull, St.Vincent and the Grenadines

Responding to an event, 

experiences and lessons learned



La Soufriere 
Volcanic Eruption April 9th 2021

The road to recovery
Author: Ms Dornet Hull

Town Planner
Physical Planning Unit

St.Vincent and the Grenadines

Photo Credit : Paul Cyrus & Micheal Brackin



Data Inventory

What datasets do we have? What datasets do we need?

• Agriculture

• Tourism

• Demographics

• Forestry

• Marine 

• Transportation Network 

• Water

• Infrastructure



Trinity Falls: Before and After

Photo Credit : Paul Cyrus

Photo Credit : NASA Earth Observatory

Owia Big River: Before and After

Petite Bordel & Chateaubelair: Before and After



Identification

• Identify areas 
most likely to 
be impacted by 
lahars 
(mudflows) and 
pyroclastic 
density current.

Pyroclastic Density Current
Photo Credit : Thomas Christopher MVO

Lahar Sandy Bay
Photo Credit : Paul Cyrus



Stakeholders 

• Establish a board base committee:

• GIS Experts

• Development Planners

• Geologist/Volcanologist

• Engineers

• Architects

• Economic Planners

• Gender Specialist

• Disaster Management Specialist                                                       



Photo Credit : Paul Cyrus



Open Q/A



Please Tick the Boxes that Apply to You

Poll Question



Join us!

https://www.caribbeangeoportal.com/


Take our short survey to help 

us better understand what you 

are working on – and how we 

can help…. 

https://survey123.arcgis.com/share/41683e6a9fe8495f8b15da5a9ee5f03b


Caribbean Geoportal Webinar series
(April – August 2021)

June 22, 2021



cREPLACE with 

CARIBBEAN SHOT

How will you use it?

https://www.caribbeangeoportal.com

https://www.caribbeangeoportal.com/

