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Collaboration with MDBs & Local counterparts

World Bank, 
Dec 2015

Asian Development 
Bank, Nov 2016

EO4SD 80+ projects showcasing EO products with MDBs (2011-2019)

Global Development Assistance (GDA) programme (2020 – 2024)
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Available Material on EO4SD CR website
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EO4SD CR Webinar Series - Housekeeping

Webinar - Housekeeping

- Webinars will be recorded & executed through Zoom Webinar

- Webinar Recordings and Content will be made available (EO4SD CR website);

- Interaction with participants (Q&A function of Zoom)

- Able to speak during the Q&A

For any further questions please contact us: atrypitsidis@noa.gr

http://eo4sd-climate.gmv.com/
mailto:atrypitsidis@noa.gr
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Introduction to the Webinar Series for Greater Monrovia

How does Earth Observation contribute to Climate Resilience?

Q&A

Outline & Agenda
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 Introducing to Climate risks in Monrovia

 EO4SD CR Products developed:

1. Shoreline Monitoring

2. Projected Flood Risks

3. CI and Residential Area

Outline
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Climate risks in Monrovia

Source: OpenDRI.org

A community’s approach to mobility
Employing a mix of EO, climate
projections and socioeconomic data can
help integrate climate resilience into
investments.

• Increase urban population to high
vulnerable areas (Flood, SLR, etc.);

• Tropical Climate;

• 4000 mm on average per year;

• >10% of roads impacted by frequent
Floods;

• 0,13-0,56 m by 2090;

• 1 meter SLR -> 95km2 inundated land;

• Av. Daily max/min temperature increase;

• Av. Daily rainfall (-14.6% April, +59,2%
December)

EO4SD CR Products

 Shoreline Monitoring

 Projected Flood Risks

 Critical Infrastructure & Residential Area
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1. Shoreline Monitoring
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Shoreline Monitoring

 Shoreline changes
 High Resolution optical imagery
 Thresholding methodology of 

spectral indices and biophysical 
variables

Periods:
1984-1994, 1995-2004, 
2005-2014, 2015-2018 
and 2019
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Shoreline Monitoring – Data used

EO Data used

 Sentinel 2A/2B x 4 images

 Landsat 5/7/8 x 27 images

 WorldView 3 x 2 images Sentinel 2 – Optical data

Landsat 8 – Optical dataWorldView - 3
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 Modified Normalized Difference 
Water Index (MNDWI)

 Land Frequency Index (LFI)

Shoreline Monitoring – Methodology
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Shoreline Monitoring – Methodology
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Shoreline Monitoring – Methodology
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Shoreline Monitoring – Methodology
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Shoreline Monitoring – Methodology



ESA UNCLASSIFIED - For Official Use EO4SD CR Cluster | Webinar Series for Greater Monrovia | 22/04/2021 | Slide  19

Shoreline Monitoring – Methodology
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Dwellings built in 2010, favored by land 
gains due to the shoreline and river 
dynamics

Dwellings at risk

Land loss

Shoreline retreat from
1984 until 2019 in
West Point

Shoreline Monitoring – Results 

2015-2018
2005-2014
1995-2004
1985-1994



ESA UNCLASSIFIED - For Official Use EO4SD CR Cluster | Webinar Series for Greater Monrovia | 22/04/2021 | Slide  21

Shoreline Monitoring – Results 

2015-2018
2005-2014
1995-2004
1985-1994

Shoreline retreat from
1984 until 2019 in
New Kru Town
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Projected Flood Risks – Limitations

Limitations of this service 
delivery are:

 Data availability

 Southern beaches should be
interpreted with caution
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2. Flood Risk
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 Sea level rise values
 Coastal & inland 

flood risk areas

Projected Flood Risks
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Projected Flood Risks – Data used

EO Data used

 Sentinel 2A/2B

 Landsat 5/7/8

 WorldView 3

Other data used

 Shoreline 1985-1994

 Shoreline 1995-2004

 Shoreline 2005-2014

 Shoreline 2015-2018

 Shoreline 2019

 SRTM-30m

 Population Density (Greater Monrovia

census 2007)

Sentinel 2 WorldView - 3Landsat

2019

1984-1994

1995-2004

2015-2018

2005-2014

SRTM-30m Population 
Density Shoreline Layer



ESA UNCLASSIFIED - For Official Use EO4SD CR Cluster | Webinar Series for Greater Monrovia | 22/04/2021 | Slide  26

Projected Flood Risks – Methodology

 Sea level rise leads to 

erosion

 Last 34 years indicated a 

sea level rise of 9 cm 

 Year 2030 yielding a peak 

of 16 cm
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Projected Flood Risks – Methodology
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Projected Flood Risks – Methodology
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Projected Flood Risks – Methodology
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Projected Flood Risks – Methodology
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Projected Flood Risks – Results 

Initial flood risk analysis of
inland and coastal areas
has been completed (year
2030) in a defined area of
245 km2

Greater Monrovia
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The flood risk map has

been intersected with the

population density map

from Greater Monrovia

census from 2007.

Projected Flood Risks – Results  

Clara Town
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Limitations of this prototyping are:

 SRTM 30m pixel size is not most 

adequate. 

 Evolution of shoreline retreat from          

2019 to 2030 is not considered

 Hydrological processes of the catchment 

areas involved are necessary

Projected Flood Risks – Limitations
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3. Critical Infrastructure
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Critical Infrastructure

 Identification of 
critical/important urban 
elements

 Map urban against 
wetlands & projected flood 
risk 
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Critical Infrastructure – Data used

Non - EO Data used
 Οpen source data 
 Urban elements (OpenStreetMap

and GoogleMaps)

EO Data used

 Sentinel 2A/2B

 Landsat 5/7/8

 WorldView 3

EO products used

 Flood risk layer

 Global Huma Settlements
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Critical Infrastructure - Methodology
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Critical Infrastructure - Methodology



ESA UNCLASSIFIED - For Official Use EO4SD CR Cluster | Webinar Series for Greater Monrovia | 22/04/2021 | Slide  39

Critical Infrastructure - Results

 The coastal area of Greater 
Monrovia is divided into six 
areas. 

 These areas are outlined as 
green squares in the index map, 
the first map of the series 

 Green squares are shown in 
1:15000 scale
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Critical Infrastructure - Results
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Critical Infrastructure - Results
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Critical Infrastructure - Results

Threatened buildings, points of interest, transportation and population

Unit of measurement Threatened Within wetlands Total in AoI

Estimated population No. 288,434 N/A 1,357,007

Facilities of interest No. 66 0 335

Settlements No. 27,566 797 133,787

Transportation Roads Km 185 26 1,641

Railways Km 2 0 12
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Critical Infrastructure - Limitations

Limitations of this prototyping are:

 Urban elements have been optimised to

the best of the producer’s ability.

 1m DTM is desirable

 hydrological processes of the catchment

areas
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4. Products
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File name: 1-eo4sd_Monrovia_shoreline_monitoring

Shapefiles available:

 Shoreline_changes
 Shoreline_1985_1994
 Shoreline_1995_2004
 Shoreline_2005_2014
 Shoreline_2015_2018
 Shoreline_20190125

Shoreline Monitoring - Shapefiles

2019

1984-1994

1995-2004

2015-2018

2005-2014
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Shapefiles available:

 flooding_on_habited_areas
 wetlands

Projected Flood Risk - Shapefiles

File name: 2_1-eo4sd_analysis_of_projected_flood_risk 

->Hotspot_Analysis_of_Flood_Risk_Estimation_for_2030.zip
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File name: 3-eo4sd_analysis_of_critical_infrastructures_and_residential_areas 

->critical_infrastructures_and_residential_areas.zip

Critical Infrastructure - Shapefiles

Shapefiles available:

 Buildings
 Point_of_interest
 Transportation_network
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Introduction to the Webinar Series for Greater Monrovia

How does Earth Observation contribute to Climate Resilience?

Q&A

Outline & Agenda
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For more information, please contact:

Project lead: Carlos Domenech | cdomenech@gmv.com

ESA Technical Officer: Clement Albergel | Clement.Albergel@esa.int


