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Tackling the ‘impossible’: long lead
time flood warnings in very fast-
responding basins in a low-capacity
context — West African experiences
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Session overview

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?
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Why ‘impossible™?

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

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

In urban areas, especially steep ones, flooding occurs minutes
after heavy rain.
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Why ‘impossible’ (2)?

Emergency
responders alerted
and decide on
actions

At risk populations
warned, actions
taken

Flood forecast

made and issued

U? HImEJ.I’r UNDERSTANDING RISK GLOBAL FORUM June 16-21, 2024



Reference points

B National Capital (620,000 In 9%)

JBA

consulting
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1 Broughton Park
DM Lan h

JBA

consulting

Figure H7/2
Niger Hazard Modelling
Tahoua Pluvial 100-year

Hazard Map
Critical storm duration (24-hours)

Legend
3 Model Extent
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A solution...

Precip: 2023-07-07 05:00:00 e20

Probabilistic, convective-
permitting rainfall forecasts
.. effectively communicated...

0 20 40 60 80 100 120
mm
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FLOOD GUIDANCE
Issued 8988 UTC 8 July 2823

There is a MEDIUM CHANCE of LOW-IMPACT FLOODING in the next three days.
AND
There is a LOW CHANCE of HIGH-IMPACT FLOODING in the next three days.

There is a MEDIUM CHANCE of LOW-IMPACT FLOODING in the next three days.
AND
There is a LOW CHANCE of HIGH-IMPACT FLOODING in the next three days.

= UANE CLHIIUITLALAES LNdileESSlUlE uus LU AUugEY dULEDSD MUULES W LU LELELY UL Wil .

- Flooding affecting properties and parts of individual or multiple communities.

- Disruption to travel and access routes could be flooded. Damage to transport network.
- Prolonged disruption to utilities and serwvices.

- Water pollution may result in increased water borne disease.

Low-impact flooding (Maps to Incident Level 1, Bronze):
- Individual risk for the more vulnerable or for those making decisions in unfamiliar situations (e.g. when flooded areas).
- Localised flooding affecting individual properties.
- Local damage to structures in poor condition.
- Local / short term disruption to travel.
- Localised / short term disruption to utilities and serwvices.
- Water pollution may result in increased water borne disease.
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Low Impact Flooding High Impact Flooding

¢ Increase level of NDMA preparedness for possible
flooding.

¢ Consider whether additional factors will affect flood
impact (e.g. long period since last rain and increase

ngh channel blockage).
¢ Communicate with professional partners of
chance potential for flood in next three days.
¢ (Contact and liaise with SLMet on rainfall timing
updates.

* Raise NDMA preparedness level above normal level |® Increase level of NDMA preparedness for possible flooding.

during rainy season. ® Consider whether additional factors will affect flood impact (e.g. long period
Medium | °® Contact and liaise with SLMet on rainfall timing since last rain and increase channel blockage).

updates. * Communicate with professional partners of potential for flood in next three days.
Chance * |[ssue flood advice reminders (not flood warnings) via radio, TV, social media.

¢ Contact and liaise with SLMet on rainfall timing updates.

* Raise NDMA preparedness level above normal level |® Raise NDMA preparedness level above normal level during rainy season.

Low during rainy season. * Contact and liaise with SLMet on rainfall timing updates.
¢ Contact and liaise with SLMet on rainfall timing
Chance updates.
* Maintain normal level of vigilance in rainy season * Maintain normal level of vigilance in rainy season and examine SL Met dail
No floo g y g y y
. and examine SL Met daily forecasts. forecasts.
guidance

issued




Flood Risk Task Force

Task Force - Group work

U_e H'mej'* UNDERSTANDING RISK GLOBAL FORUM June 16-21, 2024



Flood Risk Task Force

National Disaster Management Agency

‘;ﬁg SLW Name: M; (JtQ\/\ &xiﬁ) (\;%Fima
HM.TM“ &/ Designation Xﬁr&&,&@v C)\Q’V‘QM()

Signed:
Flood Risk Task Force e 9 S‘G‘MW) OXL

Concept Note

Prepared by: fMumay Dale, JBA Corsating, revizcwed by Paul kurphy, Indescndert Consufant ko
MDA, and World Bz Technical Corsultark Taam.

Leste; 22 Nowemnber 2023
Wi 1.0
1. Introchicbon

This doournent hzs been preparce following @ mecting organised by \4 Consuting on 15
Heremrmilar A ik al e ofTiees of The Hafians Brastes Banagersnl Agsrey [NIRMAL imathang
hes Three agereies of MR, Serm | eane rdetsanakgiol Asency |51 RS and Thi bations] Water
Remcinis Barapeenent Apensy [SATRRAL The mesting ria s and gained corserers o6 8 seies
of procoeszis for 3 new Food Risk Task Force, detalled further Belows, The meebng 'was omgarised
-witthim J8s activties under the cngoing World Bank contract: Provision of advice and sapport for
the deselopment of bydrelogical ard meteorclogical serdzes imchasd ng Ear by Warnineg Systems and
procstares,

2 Purpuse of iy docsmess Designation: Director-General

This dnisrenes 5615 aut thie ceeranchiog priscies of @ ses apedaticnal ueit, comprzed of members
of NDsAA, 5Lt ared NARMA, ta provide adwice on fleod rizk in Siera Leans in real tme’. This
aperational urit Fas been agreed o be referred to and named as the Flood Risk Task Force, This '
document sets out details of the Flood Risk Task Foroe's purpose, mansgement and opzations, s S'gned:

des gned 1 act as & briefing ard information decsent for Direciors of the respectie apencies and
thalr minishers. This documient i< a pra-cumor o an agreed Temrs of Referpnce 1ar the Flaad Risk Task
Force. Folkralng Agencies' sppenaval of the detalks in this Concepd Mota, Terrs of Refarence wil ba
prepared by the agreed ksad agency of the Food Risk Tazk Forcs, NOMA, with agreement by all Date: 22-12.2023
ZRENCIES.

National Water Resources Management Agency

Name: Junisa Patrick Bangali Esq.
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Thomas Lebbie

* Director, Disaster Risk Reduction
and Preparedness, National Disaster
Management Agency, Sierra Leone

 Leader of the Sierra Leone

Task Force, made up of the National
Disaster Management Agency, Sierra
Leone Meteorological Agency and

National Water Resources
Management Agency

Flood Risk
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Hydromet and Early Warning Systems

THE WORLD BANK
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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

0L
Y GO IO Y
T

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

(Jd 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)

O The team leads WB Hydromet Community of Practice

L Three pillars of activities:

« Support for Hydromet and EWS Investments
* Analytical Support and Capacity Building
« Partnership coordination



The approach for investments is
constantly evolving....

Conventional Approach
(1995-2015)

g Focus on the NMHS system

Focusing on the public sector

Modernization of infrastructure
Institutional Strengthening
Service Delivery

@) WORLD BANKGROUP
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Emerging Approach

Focus on national Hydromet and EWS
value chain (including last mile and
vulnerable communities)

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

Integration with sectoral solutions
(Agriculture, Water, Social Protection,
Environment, etc.)




The highlights of analytical support

Charting a Course for Sustainable
Hydrological and
Meteorological Observation
Networks in Developing
Countries

D STV~ D P BIRRTS + ARG SRR - NS 1. ey

Al Wasither Enterprise

L T

Weather and Climate Resilience

Integrated
Services

i 78em Mol Ha2
4 e Tems 10

- .
7| THE WORLD BANK | GFDRR Tailored
Ouiees e e Services
Science .
and : Social
technology R Forecasts and _
innovation : economic
O benefits
Natianal Hy
Weathering  iyrone Senies
the Change | ¢, iid™
Mind the Gap;
")GFDRR @ i e 430
G vemsim @ JIGFDRR G ooocs R .tx-r:::;:’::s "--."

St

@) WORLD BANKGROUP



g

(JGFDRR is the World Bank focal point for cooperation with
partners on Hydromet and EWS programs

(dMain partners:
o USAID, Japan, EU, Austria...
o WMO, UNDRR, IFRC, GCF...
o Leading NMHSs (UK Met Office, NOAA, Geosphere...)
o Global and regional centers (ECMWEF, 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 EWSA4AII
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Q&A

What solutions have audience
members found can be effective?

How should the technology and
communication challenges be
moved forward?

Other questions?
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Thank you'!

TRADITION = INNOVATION = RESILIENCE

WORLD BANK GROUP
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Additional slides — for
supporting questions
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Chance
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Medium

JBA

consulting

Overall Flood Risk

Low
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High

Medium
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Impact
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River level measuring
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Freetown - Flood Hazard (1-In-100-year return period)
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Figure 1: Comparison of JBA's 30m resolution river flood map for Sierra Leone for the 1 in 1,500-year retumn
period (left) against the upscaled river flood map for the 1 in 1,500-year return period using the 1m DEM (right).
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Rain gauge maintenance is
Important
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Rainfall Stations by district
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SLMet rainfall =30
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How much rain in how lon
flooding? Rainfall trigger t

Ar

causes
esholds

Rainfall Duration (days)

Flood risk Landslide risk
Rainfall duration 3-hours |6-hours |12-hours|24-hours|48-hours| 5-days |4-weeks|6-weeks
High-impact flooding expected | 50mm | 70mm | 85mm | 100mm | 130mm |200mm
Low-impact flooding expected | 30mm | 45mm | 50mm | 60mm | 80mm |120mm
Elevated risk of landslide 450mm | 600mm
Rainfall depth-duration trigger thresholds
600
450
—_ 200
£ L
£ P 130 120
= 100
a - 85 80
a 60 ——High-impact flood risk
= . .
E" 20 Low-impact flood risk
Landslide heightened risk
20
0.1 1 10 100
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JBA
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Conclusions of trial (JBA)

 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
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Recording impacts

Date of Community/T Type of . Dwellin -
. v YF Cause of Incident g Facility School
& E E z E E = Occurance -| own/Villag -~ Incident |~ Houses |~ | Y 8
Incident ID Reporte( Date of Re_sponsmle T District Business= Number of Popglatlc
- - ¥ | Occurand ™| Dirctorat ™ hd = Regent Rural Owners ¥ | Househol ™ Size
. 210428WSWRO0S | Open Source | 28/04/2021 R&R  |Western Area [ westenrura | 20/(04/2021 Regent Windstorm Wind 0 community 1 0 0 238
School
210910FFWRO01 | Volunteer | 10/08/2021 R&R VWestern Area | Western rura - 0 5 27
s e Pogodon, Cutti
210910FFWUD02 | Open Source | 10/09/2021 R&R | Western Area ""LEFZ‘;” 10/09/2021 |nbana Hamilto Flooding Damaged Guma Pipe 2 Maone 0 0 4 37
96
N
211108WSWUOSE | Open Source | 111062021 R&R  |western Area 1"‘L‘*rsbt:|:” 0 0 400
= Congo Bridge : _
## 210910WSWUDSS | Volunteer | 10/09/2021 RE&R Western Area ".Eerit:,:n 10/09/2021 communiw Flood g Rain 3 None 0 B 0 0
210915L3WU0M Volunteer 154092021 R&R Western Area Uiﬁ—sbt:r:n W |b rr ) : -
HE Hnoernarce . . . .
Westorn 11/06/2021 Windstorm Wind 0 ices Primary Sa 5
210915FFWU003 | Open Source | 15/09/2021 R&R VWestern Area Urban bar’r’a CI( 1] 0 0
#
210915WU004 Volunteer | 15/08/2021 R&R Western Area ‘;Eersbt:; ! 9 Bass R 0 0
= 10/09/2021 | Street/Brookfi | Windstorm Wind 0 Schoaol 1
R&R 0
#H | 220505WSWRO71  |Open Source 05/05/2022 Western Area |Western Rura E|d5 0
R&R 0
#H [220505WSWRO7Z  |Open Source 05/05/2022 Western Area [Western Rura 1 5;09;2021 Gearge Brﬂﬂk MUdS“ de Ral n 1 NOHE D 0
- Road .
#5 | 220416FRWR047  |Open Source 16/04/2022 Western Area |Western Rura 1
. . 0
## |720828FLW0007 __|DSCOORD 28/08/2022|RR Western Area |WesternUrba | 1 5/09/2021 Thomson Bay Flooding Blocked Drinage 0 MNone 0 1438 st
i
## | 220828FLW0008_ |DSCOORD 28/08/2022| AR Western Area |Western Urba Pademba 18
- - 0
## | 220828FLWO009 _ |DSCOORD 28/08/2022|RR Western Area |Western Urba 15/09/2021 Road PWD F|00dlﬂg Blocked Drlnage 0 MNone 0 129
Junction .
## | 220828FLW0O010  [DSCOORD 28/08/2022|RR Western Area [Western Urban|imms Lumiey 8.4521 1327252 H Uownpour ot Han S|Mong o i) o i) 12
4'> ’»
Road,Jarret Flooding o 0
= | 220828FLWO011 DSCOORD 28/08/2022|RR Western Area |Western Urban|N.n’A Drive 8.45435 13.2687 Heavy Downpour of Rain Z|None 0 0 0 0 4




Possible future developments, beyond
assignment

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. +++
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