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بعد عن للأستشعار الوطني المركز

 زیاءیللجیوف الوطني المركز

البحار لعلوم الوطني المركز

الذریة للطاقة الوطنیة الھیئة

 العلمیةالمجلس الوطني للبحوث 

Center for Remote Sensing 

  Center for Geophysics 

Center for Marine sciences   

Lebanese Atomic Energy 

Commission 

National Council for Scientific Research 



Science policymaking, encouraging scientific
research, human resource development and
dissemination of scientific knowledge for
governmental scientific policies

• SDG6: Several national/international projects and 
collaborations for integrating water resource management 
and for protecting/restoring water-related ecosystems

• Evaluation of water pollution in the country, and monthly 
monitoring ofpollution in the Litani basin and the Qaaroun
reservoirs the last seven years using satellite imagery and in-
situ measurements. 

• Establishment of the SDG6 Consortium 

• SDG11: Releasing all hazards and risk maps (earthquakes, 
floods, landslides, forest fires and droughts) in addition to 
several hazard and risk assessment reports for each of the 
governorates’ critical infrastructure, and agricultural sector. 
The CNRS-L also contributed to the national disaster 
management strategy.

• SDG14: Running a national coastal monitoring program in 25 
sites for managing the Lebanese coastal zone better and for 
creating marine protected areas. 

• Evaluating the environmental status of the Lebanese coastal 
water, studying the impact of diverse anthropogenic pollution 
sources on seawater quality, and studying the accumulation 
of organic, chemical and microplastics pollutants in water, 
sediment and biota. 

• Evaluating the biology, distribution, growth and status of 
several exploited fish stocks and invasive species along the 
Lebanese coast for sustainable fishery. Studying the biology, 
distribution and diversity of cartilaginous fish species (sharks 

• SDG 4: Mainstreaming the quality of education at the national level 
within teaching and research institutes in Lebanon and the region: 
Baccalaureate scholarships, Award for excellence in scientific 
research, and Doctoral scholarship programs. 

• SDG9: Collaboration with the UN for innovation technology programs.
Member of the LIRA program.
Released the Science, Technology and Innovation Policy (STIP): A
policy on science, technology and innovation that links 
socioeconomic needs with qualified human resources available in 
Lebanon.

• SDG15: Funding research projects through local
research grants and International research programs
related to : the conservation, restoration and
sustainable use of terrestrial and inland freshwater
ecosystems, promoting sustainable management,
combating desertification, restoring degraded lands
and soil, conserving mountain ecosystems and
biodiversity.

• SDG11: Measuring seismic activities and CBRN 
emissions 



 Focal point of the Sendai framework – Integration of SDGs into the Disaster Risk Reduction cycle : 

- Establishment of all hazard and risk maps (EQ, Floods, Landslides, forest Fires, droughts, etc.) 
- Release of several reports related to the Hazard and Risk assessment for each Lebanese Governorates

 Establishment of  the SDG implementation committee in 2018 for monitoring SDGs in the CNRS and other 
governmental institutions.

 Response body to:

SDG 4 : Quality of Education

SDG 6:  Clean water and Sanitation  Integrated water resource management, restoration of water 
ecosystems and evaluation of water resource pollution.

SDG 9:   Industry, innovation and infrastructure 

SDG 11: Sustainable Cities and Communities  Sustainable natural resources management platform and 
early warning system (SuNaR)

SDG 14: Life Below Water

SDG 15: Life on Land  a) Funding research for conservation, restoration and sustainable use of terrestrial 
and inland freshwater ecosystems. b) OLife initiative 



Provides scientific information and technical advice to the Arab Region and coordinates the
strategic link between science, research and technology with decisions makers to increase the Arab
Region’s resilience and to strengthen frameworks for serving the SDGs

Forecasts hydro-meteorological hazards, assists with emergency operations, promotes preparedness
and prevention facing hazards, produces timely high quality information for decision makers and
releases daily reports with the Civil Defense on forest fire potentiality for the upcoming 72 hours, records
daily natural hazards, casualties and monitors snow cover

Collects, perpetuates, shares and valorizes environmental information between French and 
Lebanese scientific research communities 

Environmental and developmental challenges in the CNRS Remote 
Sensing Center in relationship with the UNSDGs



within the UN SDGs
6

Targets 2.3 and 2.4.
Ensure sustainable food
production systems and
implement resilient agricultural
practices that increase
productivity and production,
that strengthen capacity for
adaptation to climate change,
drought, flooding and other
disasters.

Targets 3.d Strengthen the
capacity of all countries, in
particular developing
countries, for early
warning, risk reduction and
management of national
and global health risks

Target 6.6. Protect 
and restore water-
related 
ecosystems, 
including 
mountains, forests, 
wetlands, rivers, 
aquifers and lakes

Target 8.8. Protect
labour rights and
promote safe and
secure working
environments for
all workers

Target 9.5. Enhance 
scientific research, 
upgrade the 
technological 
capabilities of industrial 
sectors in all countries

Targets 11.3 and 11.5
Significantly reduce the
number of deaths and the
number of people
affected and substantially
decrease the direct
economic losses relative
to global gross domestic
product caused by
disasters

Target 12.2. Achieve 
the sustainable 
management and 
efficient use of natural 
resources

Targets 13.1 and 13.2. 
- Strengthen resilience and 
adaptive capacity to 
climate-related hazards and 
natural disasters
- Integrate climate change 
measures into national 
policies, strategies and 
planning

Target 14.1. 
Prevent and 
significantly 
reduce marine 
pollution of all 
kinds, in particular 
from land-based 
activities

Targets 15.1, 15.2, 
15.3, and 15.5



Natural Hazards 

 EQ
 Tsunami
 Landslides 
 Droughts 
 Floods 
 Forest Fires 
 Desertification 



Sustainable Natural Resources Management 
Platform and Early warning system

(SuNaR)



Main Elements 

Understanding Risk

EWS
Communication . & 
dissemination . 

Response Capacity 

Effective EWS



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,SDC) 

Funds RUMARE- Mass Movements 

MoE- Wheat production 

UNDP- Flood Hazard and Risk 
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Forest fires (RISICO) 

Update vegetation cover map

Include satellite data  and products in RISICO system

Fire potentaillity map

Defining new fire danger index 

Forest fire propagator 



METEO FORECASTED DATA
The system receives daily the outputs of a meteorological 
Limited Area Model (LAM), namely COSMO ME comprising a set 
of data discretized in time steps of 3 hours, over a time horizon of 
72 hours
tk (h) air temperature [K]
rk (h) dew point temperature [K]
pk (h) cumulate rainfall (th – th-1 ) [m]
wk (h) wind speed [m s-1]
hk (h) wind direction [rad]

METEO OBSERVED DATA
Each new run of the system is fed by fresh data
obtained from the available meteorological
observations.
Information relevant to cumulate rainfall, RH and
temperature observed by about 40 meteo stations is
interpolated to obtain the fields defining the initial
state of each run.

Dynamic risk assessment (data and methods)



Product Time scale Space scale

Fire risk index maps [-] 6-12-24h Administrative units 

Dead fine fuel moisture conditions [%] 3h 1 - 0.05 km

Rate of spread [m/h] 3h 1 - 0.05 km

Linear Intensity [kW/m] 3h 1 - 0.05 km

Effects of wind on fire spread [-] 3h 1 - 0.05 km

0 Now-24h

ForecastAnalysis

Observations Local Area Modell

+72h

+24h

Medium-Range Metrological Forecast

+48h



 RISICO system have been published in DEWETRA and are accessible
among the observational data in the dynamics layers. LAI and FVC are
used in input to RISICO in order to introduce slow dynamic
information concerning vegetation cover.

 LST and ET are used in order to estimate dead and live fuel moisture.

 The new implementation of
RISICO model generates for 72h
in the future predictions in terms
Fireline Intensity (KW/m), Fine
Fuel Moisture Content (%), Rate
of Spread (m/h), Effect of Wind (-),
Fire Weather Index (-). The
predictions are based on
observations and short range
weather forecasts. The following figure shows a screen shot of one the RISICO output, as displayed 

by the Dewetra platform

End-users utility
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Fire Risks Data Import
A section is added in the Forest Fire module to 
import CNRS data.
Given that we are receiving accumulative 
data, user is asked whether he needs to import 
all or current day’s statistics.
If all is selected, all received records are saved. 
Else we save only current day’s records.



Fire Risk Reports
Another section is added to view the 
saved fire risk reports.
In these reports, towns are linked to the 
municipalities so we can send IMPACT 
notifications and SMS messages to warn 
municipality presidents when we have 
high risks.



Fire Risk Notifications
To send notifications to the municipality 
presidents, click on the ‘Send’ button 
located in the reports table.
Notification/SMS templates can be 
configured from the ‘Settings’ module for 
each risk level.
The sent notification/SMS will display the risk 
levels for current day, after 24 hours, and 
after 48 hours along with the 
recommended procedures to be taken.





Fire Propagator





18-19/October 

Assessment of satellite
imageries revealed a total
affected area of 720 Ha
distributed between Moderate
to Low burnt severity (546 Ha),
Moderate high severity (173
Ha), and High severity (1 Ha)
covering 63 villages.



C3

C1

C2b

C2a

C1

Albian Erosion

Albian debris 
deposition 

Previous glacial age conditions

Re-mobilization of alluvial 
deposits

1

2
Spring

b

a) Upstanding cliff slopes, and evolved slopes at their bases with various 
configurations
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الإنھیارات وإنزلاقات التربة



Monuments distribution 
in Hammana 

الإنھیارات وإنزلاقات التربة



Monitoring MM using GPS

Abdallah et al., 2011, GNSS conference, Dubai



الإنھیارات وإنزلاقات التربة





Kfarnabrakh: Experimental Campaign
Remote sensing - Aerial surveillance using drone 

34
Mir Bachir Canal 

2012 Slide

2012 cliff contour 

Nov 2015 Slide

25 December 2015 Aerial Surveillance 

S=700 m2

V= 15,000 m3



Kfarnabrakh: Experimental Campaign
Remote sensing - Aerial surveillance using drone 

35

Sliding part 27 Sept 2016  

Expected next failure 
???

25 Feb 2017 Aerial Surveillance 





Satellite observations



Satellite Soil Moisture H07

Satellite Soil
Moisture H14

Satellite Snow
Cover Area 
H10

Satellite 
Precipitation
H05

Satellite Observations



Hydrological FORECAST
COSMO-I7- forecast for 16 

February 2017

Deterministic Forecast

Probabilistic Forecast



Continuum: Output



Floods Risk Mapping  &  Assessment for Lebanon



18 Oct 2017





البیانات الطوبوغرافیة

 انشاء مقاطع دقیقة في مجاري السیول

و الحد منھا في لبنان  الفیضانات السیول ومخاطر  آلیة تقییم



البیانات الطوبوغرافیة

 لدقةمسح جوي بطائرة بدون طیار لإنشاء نموذج ارتفاع رقمي عالي ا

27 SqKm





كخرائط تقییم مخاطر الفیضانات في بلدة رأس بعلب

مدافن البلدة

الكنیسة

 4جسر رقم 

 2جسر رقم 

 3جسر رقم 

مدى انتشار میاه فیضان المئة عام في رأس بعلبك قرب الكنیسة ومدافن البلدة



كخرائط تقییم مخاطر الفیضانات في بلدة رأس بعلب

 7جسر رقم  6جسر رقم  5جسر رقم  4جسر رقم 

 8جسر رقم 

ساحة البلدة 

مدى انتشار میاه فیضان المئة عام في رأس بعلبك عند ساحة البلدة







الجفاف 



Year 1963 Year 1994 Year 1998 Year 2005 Year 2013Year 2017

Tripoli



Haouch El Oumara 2005Haouch El Oumara 2013

Urban Sprawl on field crops



Urban sprawl on permanent crops

Aarsal 2005Aarsal 2013



S&T contribution to DRR (Case studies):

 Flood Hazard Assessment & Mapping (2015)
 Flood Risk Assessment (2015)
 Hazard and Risk Assessment for South Lebanon 

Governorate (2015)
 Hazard and Risk Assessment for the Ministry of 

Energy & water (2015)
 Hazard and Risk Assessment for Mount Lebanon 

Governorate (2015)
 Hazard and Risk Assessment for the Ministry of 

Public works & transport (2015)
 Hazard and Risk Assessment for the Ministry of 

Education & Higher Education (2016)
 Hazard and Risk Assessment for Bekaa

Governorate (2016)
 Hazard and Risk Assessment for NORTH Lebanon 

Governorate (2016)
 Vulnerability and risk Assessment to Facilitate 

Planning for Disaster Risk Reduction and 
Climate Change Adaptation in in Agriculture 
Sectors in Lebanon (2019)

 Flood Risk Assessment in Ras Baalbeck (2019)



 ً :التالي النحو على الضرر الأدنى إلى الأعلى من المحافظات تصنیف تم فقد ، السیناریوھات لأسوأ الاقتصادیة للخسائر وفقا

دولار ملیون 130 الھرمل - بعلبك ،
دولار ملیون 113( عكار( ،
دولار ملیون 99( البقاع( ،
دولار ملیون 83( الجنوب محافظة(

دولار ملیون 78( لبنان جبل( ،
دولار ملیون 61( لبنان شمال( ،
دولار ملیون 42( النبطیة(

Governorates
Risk

Akkar
Baalbek-
Hermel

Bekaa
Mount -
Lebanon

Nabatiyeh North South

Floods

Cold waves

Storms

Heat waves

Heavy rainfalls

Wildfires

Heavy winds

Land erosion/Landslides

راضرتحلیل المخاطر وتقدیر الا
تحدید الأولویات



المخاطر الموسمیة الزراعیة )رزنامة( تقویم

 یسھل حیث  .موسمیةال مخاطرلل تقویم إنشاء إلى النتائج أدت وقد

 للمخاطر الزمني الجدول على الاطلاع القرار متخذي و للمزارعین

  والمجابھة للاستعداد تضرارا الاكثر والقطاعات

الزراعیة في لبنانالمخاطر 





http://rsensing.cnrs.edu.lb

http://rsensing.cnrs.edu.lb

