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1. Introduction – Murray Dale, JBA

2. Flooding in Freetown: real time challenges – Thomas Lebbie, 
National Disaster Management Agency of Sierra Leone 

3. World Bank views on flash flood risks – Moussa Sidibe, WBG

4. Q&A session:

i. What solutions have audience members found are effective?

ii. How should the technology and communication challenges be 
moved forward?

Session overview



1. Sufficient lead time - 6 hours to 3 days - needed to prepare for 
floods and take actions. Even 2 hours lead time can be useful.

2. In heavy convective downpours in west Africa, 100mm (4 inches) 
of rain can fall in one or two hours.

3. In urban areas, especially steep ones, flooding occurs minutes 
after heavy rain.

Why ‘impossible’?



Why ‘impossible’ (2)?
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A solution…

Probabilistic, convective-
permitting rainfall forecasts
… effectively communicated…









Flood Risk Task Force



Flood Risk Task Force



Thomas Lebbie
• Director, Disaster Risk Reduction 

and Preparedness, National Disaster 
Management Agency, Sierra Leone

• Leader of the Sierra Leone Flood Risk 
Task Force, made up of the National 
Disaster Management Agency, Sierra 
Leone Meteorological Agency and 
National Water Resources 
Management Agency



Hydromet and Early Warning Systems



Challenges

The importance of Hydromet information 
and EWS is greater than ever and continue 
to grow

Public sector (NMHS and DRM) is still a 
backbone of the system but institutional 
capacity in most developing countries is 
inadequate due to low visibility and 
government underfunding 

Significant obstacles exist for building 
public-private partnerships

Capacity Gap between developed and 
developing countries is not reducing

Consequences: losses of lives and 
“excessive” economic losses which could 
have been minimized or avoided  



GFDRR is a focal point of Hydromet and EWS 
activities in the World Bank

❑ GFDRR Hydromet/EWS team was created in 2011 as a service center to 
provide analytical and implementation support to NMHS in developing 
countries and WB teams for preparation & implementation of 
programs strengthening Hydromet services and EWS

❑ GFDRR Hydromet/EWS Thematic Area is central in mainstreaming the 
hydromet agenda in the Bank’s operations → increasing the WB 
portfolio to USD1 billion (Portfolio review FY23)

❑ The team leads WB Hydromet Community of Practice

❑ Three pillars of activities:

• Support for Hydromet and EWS Investments 
• Analytical Support and Capacity Building 
• Partnership coordination



i

Conventional Approach 

(1995-2015)

Emerging Approach

Modernization of infrastructure

Institutional Strengthening

Service Delivery

Focusing on the public sector

Focus on the NMHS system 

Public, Private and Academic Sectors as 

well as NGOs/CSOs 

Service Delivery and EWS

Institutional Strengthening

Fit-for-purpose affordable infrastructure 

Multi-Hazard Anticipatory and Inclusive EWS

Focus on national Hydromet and EWS 

value chain (including last mile and  

vulnerable communities) 

Integration with sectoral solutions 

(Agriculture, Water, Social Protection, 

Environment, etc.)

The approach for investments is 
constantly evolving…. 



The highlights of analytical support



❑GFDRR is the World Bank focal point for cooperation with 
partners on Hydromet and EWS programs 

❑Main partners: 
o USAID, Japan, EU, Austria… 
o WMO, UNDRR, IFRC, GCF… 
o Leading NMHSs (UK Met Office, NOAA, Geosphere…)
o Global and regional centers (ECMWF, RIMES…)
o Private and academic institutions (HMEI)   

❑ Main programs:
o CREWS
o Alliance for Hydromet Development 
o Systematic Observations Financing Facility (SOFF)

o Global Weather Enterprise Forum
o EWS4All 

Partnerships are critical for Hydromet/EWS 



1. What solutions have audience 
members found can be effective?

2. How should the technology and 
communication challenges be 
moved forward?

3. Other questions?

Q&A



Thank you ! 



Additional slides – for 
supporting questions





 

River level measuring

Lumley Creek

Congo Valley 
River



NWRMA Lumley gauge data

Images kindly supplied by Thomas Lebbie, NDMA and Ishmail Kamara, NWRMA





Rain gauge maintenance is 
important 





174mm in 3 hours!

SLMet rainfall 
data
15-minute data 
are important!



How much rain in how long causes 
flooding? Rainfall trigger thresholds







• Some skill shown in the model forecasts

• Generally, all eight major events forecast, but some timing errors 
(being investigated)

• Quite high number of ‘false alarms’

• JBA’s 2.2km rainfall forecast system uses 12km GEFS model data 
– using 9km ECMWF data might improve forecasts

• JBA has set up a FEWS system that could be run operationally with 
improved rainfall forecasts

Conclusions of trial (JBA)



Recording impacts



Meteorological forecasts:

Trial ECMWF global model to drive JBA system

Trial use of more ensemble members

Rainfall-runoff forecast system:

Calibrate Lumley data and trial the FEWS system in real time

Operational & capacity building:

Flooding Task Force meet daily through rainy season 2024 and beyond

Flooding Task Force run / use the FEWS system for Freetown

Flood warning:

Community awareness, vigilance through volunteer WhatsApp group

Involvement of FCC, Red Cross, NGOs etc. +++

Possible future developments, beyond 
assignment
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