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Floods 

Early Warning System

for Lebanon

17 February 2017, CNRS-Beirut

Chadi Abdallah, PhD

MEDSPRING Project

Science Café and Awareness Raising Event

Number of Natural Disasters in the last Century 

Source: EM-DAT: 2013 
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Uncontrolled urbanization
(+80% in 20 years)
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Insufficiency and inefficiency of urban planning 

Awali 62%

Zahrani 15%

El Kabir 94%

Ostouane 139%

Floods Risk Mapping  &  Assessment for Lebanon
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Introduction

The semi-arid areas in Baalbeck El
Hermel also witness several flash
floods especially in 1994, 1999,
2001, 2003, 2007, 2010 and 2011,
2013, 2015 causing a huge loss in
properties, destroying bridges
and disrupting the Baalbeck-Syria
highway at several occasions and
for several hours.
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coastal highway Saida

Jadra in the Iqlim al-Kharroub region

Kfarchima
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Strengthen technical and scientific capacity to
capitalize on and consolidate existing
knowledge and to develop and apply
methodologies and models to assess disaster
risks, vulnerabilities and exposure to all
hazards.

2015
2015 World Disaster Reduction

Conference (Sendai, Japan)

To reduce disasters,  international institutional 

frameworks are being strengthened all over the world. 

 Preparedness 

 Awareness

 Response,

 Recovery 

 Mitigation. 

Collect data

Analyze

Mitigation
response

EWS



2/24/2017

8

Sustainable Natural Resources Management Platform 
and Early warning system

(SuNaR)

Active stakeholders 

- Data Access
- Contingence plan 
- Quick Assessment 

Feedback

- Post analysis 
- Crowdsourcing

(general public)

Expert Center Production Unit (CNRS Headquarters)

CNRS – SuNaR Platform

 Researchers

 Scientific experts 

 Shareholders

 Ministries 

Environmental 
Database

Integrated System (CIMA) DEWETRA – Flood & Fire 

Processing 
chain

Dissemination

NASA (CREST) – Floods , Crop yield  

CNRS & ACSAD – Drought & Desert.

CESBIO – Snow

NASA, CESBIO, ESA
CIMA, MdT, OLife

Partners labs

CNRS (GRP, GRU)
Bilateral
Int(UN, Gef, WB, EC, GIZ) 

Funds RUMARE- Mass Movements 

MoE- Wheat production 

UNDP- Flood Hazard and Risk 
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SuNaR Mechanism 

DRM Unit 
CNRS-L

Archived

event

Networks

Parcel 
Risks

Hazard 

Thematic

Maps

3D 

objects

Emergency 

locations

CAD

Images

Terrain

Database 

sheets 

Cartography

Geospatial 

Crowd 
Source 

Collectors

web

Mobile

CNRS
Geoportal

Active 
stakeholders 

Satellite observations
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Flood zone areas 

Bare land 26 km2

Crop Land 92 km2

Fruit trees 18 Km2

Wooded lands 22 km2 

Urbane zones 10 km2

Satellite Images:

GeoEye (2013; 0.5 m)

Ikonos (2008;1m)

Assets @ Risk

Floods Risk Assessment  & Mapping for Lebanon
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مخاطر واخطار الفيضانات ووضع مخططاتها تقييم 

2- Estimating Damage to Structures (Non-residential)

Risk Assessment

River Path

Legend

Type of Structure

Single House

Building

Industry

Farms

Refugee TentHazard Level

Low

Moderate

High

Legend

Damage to Structures
         100 Years ( $ )

No Damage

<10000

10000 - 25000

25000 - 50000

50000 - 75000

>75000

مخاطر واخطار الفيضانات ووضع مخططاتها تقييم 
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مخاطر واخطار الفيضانات ووضع مخططاتها تقييم 

Floods Risk Assessment  & Mapping for Lebanon

2- Estimating Damage to Structures (Refugees tents)

Risk Assessment
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Agriculture sector 
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Assets 
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Tent

industries Malls
&Shops
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Universities

Others

Low Medium High Total

 Buildings 5400 unit 

 Single house\villa  4200 unit

 Refugees Tents 3825 unit

 Farms 88 unit

 Industrial\workshops 249 unit

 Recreation 126 unit

2-Damage to structures 
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2-Damage to Structure Content 

0 $

5 $

10 $

15 $

20 $

25 $

30 $

35 $

40 $

45 $

M
ill

io
n

s

10 years 50 years 100 years

NOW

Observed Variables Forecasted variables

time

Hydrologic model

d
is

c
h

a
r
g

e
 [

m
^

3
/

s
]

timeNOW

Run with observations Forecasts

Observed

Simulated

Alert 
Threshold 

Flood forecasts



2/24/2017

17

WORK STEPS
METEO DATA

PREPARATION

- Rainfall
- Temperature
- Humidity
- Wind
- Radiation

STATIC DATA
PREPARATION

- Terrain Model
- Curve Number

RIVER 
NETWORK 

EXTRACTION

CONTINUUM 
CALIBRATION

FLOOD-PROOFS 
Hydrological 

Chain

S
u
N
a
R

FORECAST

1 2 3 4 5

SATELLITE PRODUCTS

INTERPOLATION 
METEO FIELDS

DISCHARGE 
DATA

PREPARATION

Continuum is a complete and distributed model 

that allows the simulation of the main 

hydrological processes

performs hydrological processes calculations 

from river network extraction, and  

meteorological data preparation, to the rainfall-

runoff model run.
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CALIBRATION - AWALI
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awali at MarjBisri Hydrograph from 201001010100, Parameter Run = 19
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Simulated Observed Cumulated Rainfall

Calibration period: 
2010.01.01 – 2010-07.01

Satellite Soil Moisture H07

Satellite Soil
Moisture H14

Satellite Snow
Cover Area H10 Satellite 

Precipitation H05

Satellite Observations
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Continuum: Output

Hydrological FORECAST

COSMO-I7- forecast for 16 February 
2017

Deterministic Forecast

Probabilistic Forecast
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18 Oct 2014

http://rsensing.cnrs.edu.lb

http://rsensing.cnrs.edu.lb/
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Floods Risk Mapping  &  Assessment for Lebanon
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Thank You for your attention 


