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• C-RISe:  A three year project to develop, deliver and evaluate  a Coastal 
Risk Information Service to South Africa, Mozambique, Madagascar and 
Mauritius

• Funded by the UK Space Agency: International Partnership Programme

The C-RISe Project



C-RISe Objectives
• Deliver a Coastal Risk Information service, providing 

satellite-derived information about sea level, wind 
and waves to support coastal vulnerability assessment 
and hazard management efforts.

• Apply and evaluate the C-RISe service through a set of 
Use Cases, applying the C-RISe products to end use 
applications that address local priorities.

• Build local capacity to use satellite data to provide 
scientific decision support for strategy development 
and management of coastal areas to increase resilience to 
coastal hazards
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C-RISe Coverage
• Coverage of C-RISe Products.

• Red lines mark the Jason 
satellite tracks, indicating 
where sea level data are 
available.

• Yellow “pins” mark the 
location of long term tide 
gauges.



Parameter Description Time Satellites

Total Water Level Envelope, significant wave 
height, surface radar backscatter

Along track data from the NOC 
coastal processor

2002-2018 Jason-1, Jason-2, Jason-3

Significant Wave Height Climatology Monthly, 1° x 1° gridded 
climatology, ESA Globwave

1992-2018 ERS-1, ERS-2, Envisat, 
Topex, Jason-1, 2,3

Wind Speed and Direction Climatology Monthly, 0.25° x 0.25°, from 
Copernicus

2007-2018 ASCAT

Total surface current (geostrophic + Eckmann) Daily, 0.25° x 0.25°, from ESA 
Globcurrent

1993-2019 Envisat, Jason-1, 2,3

Significant Wave Height, wind speed Near Real Time along track data Daily updated Jason-2, Jason-3, AltiKa, 
Sentinel-3

Wind speed and wind direction Near Real Time data across 
scatterometer swath (25km 
resolution)

Daily updated Metop/ ASCAT-A

Total surface current (geostrophic + Eckmann) Near Real Time data, 
0.25° x 0.25°

Weekly 
updated 

Jason-2, Jason-3

C-RISe products



C-RISe Service - Near Real Time

• Wind speed and direction from satellite 
scatterometer (ASCAT)

• Daily average surface currents from ESA 
Globcurrent project

• Forecast winds and waves from US NOAA model

• Along track wind speed and wave height data from 
satellite altimeter, most recent passes (Jason-2, 
Jason-3, AltiKa, Sentinel-3)

http://www.satoc.eu/projects/c-rise/demo.html

Screenshot from 14 March 2019: Tropical Cyclone Idai

C-RISE Near Real Time Data



EO data and analysis tools provided by C-RISe can help provide regional information on 
key issues on marine climate:
• What sea level rise can be expected in the region by 2100? 

• Is the nature of extreme sea level events changing?
• Are there any changes in the characteristics of the windy season?

• Is the start of the windy season coming later or earlier?
• Is it lasting longer?

• What time of year can we expect the biggest sea states in a given location?
• What is the impact of climate change (sea level, winds, waves, sea surface temperature) on 

marine ecosystems?
• Is there a link to recorded drop off in fisheries catches?
• Is there a link to measured changes in important marine ecosystems (reefs, mangroves)?

C-RISe Products and Questions



Sea Level Variability

Sea Level Trend (mm/yr): 2002-2018

Sea Level Time Series: 2002-2018

y = 0.458x - 920.73
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Waves       Winds       Surface Currents       
July mean SWH June mean wind speed and direction Mean surface current 01/10/16

NE Madagascar SWH 1992-2018 NE Madagascar winds 2007-2018 NE Madagascar currents 2006

C-RISe Climatological Products
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Building Capacity to Access and Process 
Satellite Data



C-RISe Objectives
• Deliver a Coastal Risk Information service, providing 

satellite-derived information about sea level, wind and 
waves to support coastal vulnerability assessment and 
hazard management efforts.

• Apply and evaluate the C-RISe service through a set of 
Use Cases, applying the C-RISe products to end use 
applications that address local priorities.

• Build local capacity to use satellite data to provide 
scientific decision support for strategy 
development and management of coastal areas to 
increase resilience to coastal hazards

Historical hurricane tracks (courtesy of 
https://coast.noaa.gov/hurricanes/). 



To ensure a sustained impact:

• Software for sea level validation/ analysis, wind/wave 
climatology statistical analyses

• Workshops, to develop local capacity to access, analyse 
and apply oceanographic satellite data sets in 
applications to increase resilience to coastal hazards.

Workshop 1 (Nov, Dec 2017): “Wind, wave and 
sea level information from satellites”

Workshop 2 (Oct 2018): “Tools to apply 
satellite data to coastal risk.” 

Capacity BuildingCapacity Building



Preparation Phase
• Identified local delivery partners

• Data identification and acquisition
• Conducted fact-finding missions (‘kick-off’ workshops) to establish development needs
• Prepared targeted training workshops 



Delivery Phase
• Delivered a series of targeted 

training workshops 
• Hosted by local partners: 
• Universidade Eduardo Mondlane
• Meteo Madagascar 
• CNRO



Delivery Phase
Training workshops covered: 
• Using BILKO software to acquire 

and manipulate satellite images
• Using C-RISe coastal satellite 

altimetry products, wind and 
wave data

• Using tide gauge data to validate 
altimetry and to produce tide 
tables



Delivery Phase
• Training workshops -

devised bespoke use cases 
for local delegates to 
apply learned techniques, 
co-supervised by local 
delivery partners



Delivery Phase

Sponsored international conference 
attendance for some partners

WIOMSA 11th Scientific Symposium 
Mauritius, 1 – 6 July 2019



Delivery Phase

Follow-up workshops to refresh training and focus on Use Cases



Review Phase

Evaluation and review use cases
Regional showcase of project (WIOMSA)
Local showcase
Future roadmap
review ongoing take up with partners. 
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Application of satellite data to coastal risk: 
introduction to Use Cases 
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C-RISe Impact

Improve resilience in vulnerable coastal areas by ensuring 
that C-RISe data is used:
• in decision making processes
• in climate adaptation strategy documents or 

management plans
• to mitigate and prevent impacts from coastal inundation
• to reduce risks to marine traffic and offshore activities

The Northern Mozambique Channel (NMC) region is one of world’s outstanding marine and 
terrestrial biodiversity areas and a biological reservoir for all East African coastal areas. The 
biological and conservation values of the NMC area are of global importance as confirmed by 
multiple reports including the 2012 assessment of Ecologically or Biologically Significant Areas (EBSAs).

The economic importance of the NMC has emerged as a future driver of national and regional 
development on a scale not previously realized in East Africa, due to the high fishery productivity 
of the Mozambique Channel, recent findings of globally significant natural gas deposits and a high 
potential for coastal tourism development. Accelerating population growth in the NMC region (rising 
to 20 million, by 2040) will increase demands for and pressures on resources, while at the same time 
providing opportunities for economic growth and building prosperity. 

The region is characterized by lackluster governance of marine resources, including low capacity, 
weak law enforcement (triggering expansion of Illegal fishing), inappropriate public investment and 
political instability.

Vision: By 2050, the people, countries and 
economies of the Northern Mozambique Channel 
prosper in a sustainable future founded on the 
natural and cultural assets and diversity of the 
region. 

Goal 1: By 2020, the NMC countries have endorsed, 
at the Heads of State level, a regional integrated 
management policy or plan of action centered on 
securing critical habitats for biodiversity and food 
security.
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Goal 2: By 2020, integrated ocean 
management (IOM) is adopted by three 
NMC countries and those countries 
are regionally aligning their ocean 
management policies.

Goal 3: By 2020, public-private 
partnerships or funding support the 
countries, institutions and partners in 
implementing the regional vision for the 
NMC area in a coherent manner.

Northern Mozambique Channel Seascape
WWF MDCO priority landscapes

A hotspot of marine and coastal biodiversity and one of the last 
large marine sanctuaries in the Western Indian Ocean

 AT A GLANCE
• Size: 800,000 km²

• Population: 10 
million 

• Ecosystems: coral 
reefs, mangroves, 
coastal wetlands, 
seagrasses, islands 
and islets, deep 
ocean, coastal forests

• Landscape 
features: the second 
largest hard coral 
biodiversity hotspot 
in the world, Nosy 
Hara and Quirimbas 
National Parks, 
Mohéli Marine Park, 
natural gas deposits

• Key species: 
corals, marine 
turtles, humphead 
wrasses, coelacanths, 
humpback whales, 
sharks, whale sharks

Vision and Goals 

Promoting integrated ocean management for sustainable development
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Use Case concept

• Use Cases provide the basis for practical implementation of  
the C-RISe service in each partner country – testing the 
usefulness and benefits of the service in real life 
applications.

• Focus on developing national and regional capability in 
accessing and applying EO data.

• Generate project impact.



Use Case concept (dual purpose)
1. To generate knowledge and evidence to support action

• Stronger knowledge integration, translation and integration 
to inform

• What evidence and information is needed by whom, in what 
form and for what?

• Stakeholder and end-user engagement to enhance quality 
and impact of outputs

2. Provide an example/template as to how the knowledge and 
evidence can be generated
• Co-generation of research and co-production of outputs
• Passes on skills/knowledge
• Provides examples of how data can be applied 



Use Case timeline
• Topics identified by partners in discussion with C-

RISe UK team – 2017 training (Oct/Nov); 2018 visit 
(Mar/Apr); 2018 training (Oct);2019 visit (Feb)
• Partners supported during training, visits and by 

email
• Final reports delivered March to May 2019

• Reviewed May to July 2019



Use Case Applications
• Marine Protected Area Management 
• Near Real Time Sea State Information

• Maritime safety, search and rescue support 
• Operational Planning: illegal logging, smuggling, pollution
• Improved tropical storm information

• Sea Level Analyses
• Tidal Analyses, extreme events, inter-annual variability
• Understanding changing coastal risk 
• Port development, coastal defences

• Wave and Wind (and current) climatologies
• Operational planning
• Coastal and Marine Atlas
• Wind and wave energy resource
• Infrastructure planning and developments

• Climate change impact on marine ecosystems
• Mangroves, coral reefs, shrimp fisheries



• C-RISe has provided climatological and near real time, sea level, surface current, wind and 
wave data to partners in the South West Indian Ocean
• Also Sea Surface Temperature, Chlorophyll-A, high res optical data.

• These products have been applied in 23 Use Cases over a wide range of applications, 
addressing five SDGs 

• Benefits to local population generally over the longer term – Impacts from development of 
coastal management strategies will be felt in 5-10 year timescale

• Development of local capability through knowledge transfer and training
• Training element has been very important and well received.
• Next steps are to develop applications and sustainable capability.

www.c-rise.info

C-RISe is funded by the UK Space Agency under the International Partnership Programme (IPP), a five-year, £152 million programme designed to partner UK space expertise with overseas 
governments and organisations. It is funded from the UK Department for Business, Energy and Industrial Strategy’s Global Challenges Research Fund (GCRF)

Summary


