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Who are we?
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• Established in January 2004.

• Addresses pressing environmental

concerns through scientific researches

and public actions.

• Relies mainly on grants and soft funds

for its activities.

• Has solid partnerships with institutions

across the Mediterranean, North

Europe, United States, Black Sea, and

the Middle East and North Africa region.

Institute of the Environment (IOE)

University of Balamand

Lebanon

An autonomous and 

multidisciplinary  institute 

established at the heart of the 

University of Balamand (UOB) 



3/9/2021

2

@MedRINetwork

Our Programs
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Marine and Coastal Resources (MCR) Program: focuses on understanding and

managing issues concerned with the coastal zone and its associated resources.

Land and Natural Resources (LNR) Program: focuses on understanding and managing

various topics in the terrestrial natural environment.

Environmental and Energy Economics (EEE) Program: focuses on valuating natural

assets and studying the interaction between economics and the natural environment.
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Themes of interest
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Forest 
inventories and 
management

Wildfire risk 
management

Restoration of 
terrestrial  

ecosystems

Local 
community 

empowerment

Capacity 
building

Land use and 
landcover 
change

Inventory and 
mitigation of 
greenhouse 

gases

Palynology

Reclamation 
ecology

Climate change
Drought and 

land 
degradation

Conservation of 
native flora and 

fauna
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Selected topics

 Fire risk assessment

 Land cover/land use monitoring

 Monitoring shoreline changes

 Land degradation assessment

 Investigating quarries and construction demolition wastes 
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Fire risk management

6

Mitri, G., Saba, S., Nader, M., and McWethy, D. 2017. Developing Lebanon’s fire danger forecast. International Journal of Disaster Risk

Reduction. Vol. 24. Pp 332-339.

Mitri, G., Jazi, M., McWethy, D. 2015 Assessment of wildfire risk in Lebanon using Geographic Object-based image analysis.

Photogrammetric Engineering & Remote Sensing. Vol. 81, No. 6, June 2015, pp. 499–506.
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Fire danger forecast

Mitri et al. 2017

Mitri 2015

Mitri et al 2014a

Sakr et al 2011

Fuel type mapping

Mitri et al 2012

Mitri et al 2011a
Fire type and severity mapping

Mitri et al., 2020

Socio-economic/biophysical mapping

Mitri et al 2018

Mitri et al 2016

Wildfire potential in present and future

Mitri et al, 2015a

Fire risk mapping/ assessment

Zeidan et al 2019

Mitri et al 2015b

Mitri et al., 2014b

Salloum et al., 2013

Mitri et al 2011b

Pre-fire (R1, R2, and R3) Forecast and early detection (R4) Post-fire (R5)

Fire detection

Sakr et al, 2014

Vegetation recovery

Mitri et al. 2019a

Mitri and Fiorucci 2012

Burned area mapping and monitoring 

and emissions

Mitri et al 2019b

Mitri et al. 2016

MOE/UNDP/GEF, 2015

Salloum and Mitri 2014

EO within the risk management framework
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Fire hazard map  

Topographic data

Vegetation structure

Fuel combustibility

Fire Potential Index 
(1x1 km of spatial 
resolution)

Spatial climatic data 
(current conditions)

Settlements 
vulnerability

Urbanized land

Environmental 
vulnerability

Protected areas, 
protected valleys, 
Natural reserves

Overall land 
vulnerability

Environment 
based fire risk

Socio-economic 
based fire risk

Social factors 
(e.g. density of 
population)

Overall current 
fire risk (results at 
the municipality 
level)

Economic factors 
(e.g. agriculture 
production)

Socio-economic 
changes factors 
(e.g. changes 
from forests to 
settlements)

Statistical 
analysis

Burned 
areas/fire 
occurrence

Environmental/geophysical aspect

Socio-economic aspect

Weather 
forecast

EFFISFWI
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Fuel type % Coverage Description

1 Ground fuels (cover > 50%) Grass

2

Surface fuels (shrub cover > 60%; tree cover <
50%)

Grassland, shrubland (smaller than 0.3-0.6 m and with a high percentage
of grassland), and clear-cuts, where slash was not removed.

3
Medium-height shrubs (shrub cover > 60%; tree
cover < 50%)

Shrubs between 0.6 and 2.0 m

4
Tall shrubs (shrub cover > 60%; tree cover <50%) High shrubs (between 2.0 and 4.0 m) and young trees resulting from

natural regeneration or forestation.

5

Tree stands (>4 m) with a clean ground surface
(shrub cover < 30%)

The ground fuel was removed either by prescribed burning or by
mechanical means. This situation may also occur in closed canopies in
which the lack of sunlight inhibits the growth of surface vegetation.

6

Tree stands (>4m) with medium surface fuels
(shrub cover > 30%)

The base of the canopies is well above the surface fuel layer (>0.5 m). The
fuel consists essentially of small shrubs, grass, litter, and duff.

7
Tree stands (> 4m) with heavy surface fuels
(shrub cover >30%)

Stands with a very dense surface fuel layer and with a very small vertical
gap to the canopy base (<0.5 m).

@MedRINetwork

https://www.google.com.lb/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3lJKXy93SAhVDUBQKHR7_Cf4QjRwIBw&url=https://www.britannica.com/topic/prescribed-fire&psig=AFQjCNGHnCnjuunLZsXuua7g8QoH5vCcIA&ust=1489841752840488
https://www.google.com.lb/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3lJKXy93SAhVDUBQKHR7_Cf4QjRwIBw&url=https://www.britannica.com/topic/prescribed-fire&psig=AFQjCNGHnCnjuunLZsXuua7g8QoH5vCcIA&ust=1489841752840488
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Fire spread map of Lebanon
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Spatial distribution of KBDI classes throughout the year (excluding 

agricultural and un-vegetated areas)

Distribution of the average monthly KBDI in function of average mean 

elevation (excluding agricultural and un-vegetated areas)
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@MedRINetworkWUI area (ha) in risk of fire spread

Wildland-Urban Interface (WUI) 

The WUI is described as the line, area, or zone where structures and 

other human developments meet or intermingle with undeveloped 

wildland or vegetative fuels (the United States Department of the 

Interior, 1995) 
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Demographic vulnerability = I.Occupation + 1,25 x I.Boundary + 1,25 x 
I.Scatter

 Boundary and Occupation weighted by a factor of 1.25. 

 From the viewpoint of the demographic vulnerability to forest fires, the 
high scatter or boundary is more dangerous than the high occupation

@MedRINetwork
Mitri, G., Saba, S., Nader, M., and McWethy, D. 2017. Deeloping Lebanon’s fire danger forecast. International Journal of Disaster Risk Reduction. Vol. 24. Pp 332-339.
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Mitri, G., Nasrallah, G., Gebrael, K., Beshara, J., and Nehme, M. (2020). "Assessment of post-fire land degradation risk in

Lebanon’s 2019 fire affected areas using remote sensing and GIS," Proc. SPIE 11524, Eighth International Conference on Remote

Sensing and Geoinformation of the Environment (RSCy2020), 115240T (26 August 2020); https://doi.org/10.1117/12.2571119

Post-fire assessment
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EO for post-fire assessment

https://doi.org/10.1117/12.2571119
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http://ioe-firelab.balamand.edu.lb/
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http://firelab.balamand.edu.lb/FireLabWeb/FireDanger
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Monitoring shoreline changes

22

Mitri, G., Nader, M., Bou Dagher, M., Gebrael, K. (2020). Investigating shoreline changes using object-based image analysis of

Sentinel 2-A and Landsat 8. Journal of coastal conservation, 24: 40. https://doi.org/10.1007/s11852-020-00758-4
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Monitoring shoreline changes

23

@MedRINetwork

Monitoring shoreline changes

24
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Land cover/land use monitoring for mapping GHG 
emissions/removals in Lebanon

25

Mitri, G., Nader, M. and Lea, K 2019. Mapping burned areas from time series of Landsat imagery for estimating greenhouse gas emissions at the National level. 11th

EArsel forest fires SIG workshop: New Trends in Forest Fire Research Incorporating Big Data and Climate Change Modeling 25-27 SEPTEMBER 2017, CHANIA, South-

Eastern European Journal of Earth Observation and Geomatics, Vol. 8, 1s, pp.16-21. http://ejournals.lib.auth.gr/seejeog/article/view/7524

Mitri, G.H. and Karam, J. 2016. Mapping greenhouse gas emissions and removals from the land use, land use change, and forestry sector at the local level. In: GEOBIA
2016: Solutions and Synergies., 14 September 2016 - 16 September 2016, University of Twente Faculty of Geo-Information and Earth Observation (ITC).
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Mapping land use and land use change for GHG 
emissions/removals estimations

26

The main land use and land use change sector is described in six broad land-use categories for reporting
national inventories:

Forest Land
Cropland
Grassland
Wetland
Settlement
Other Land

http://ejournals.lib.auth.gr/seejeog/article/view/7524
http://proceedings.utwente.nl/460/
http://proceedings.utwente.nl/362/
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Use of EO and GIS data

•Mapping annual land conversion
Multi-temporal 

Landsat satellite 
image

• Accuracy assessment of change 
detection

SPOT 2.5 m colour
images

• Land cover land use map, DEM, 
administrative map, etc.

Other GIS data
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Trend in Lebanon’s GHG emissions/removal for the FOLU 
sector (1994-2018): land converted to settlements

0

50

100

150

200

250

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

G
g 

C
O

2 
Eq

u
iv

al
en

ts

Timeseries CO2 emissions from land converted to settlements ( Gg of CO2 Equ).

Forest converted to settlements Cropland converted to settlements Grassland converted to settlements



3/9/2021

15

@MedRINetwork

Trend in Lebanon’s GHG emissions/removal for the 
FOLU sector (1994-2018): a decreasing trend
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Land degradation assessment

30

Mitri, G., Nasrallah, G., Gebrael, K., Bou Nassar, M., Abou Dagher, M., Nader, M., Masri, N., and Choueiter, D. (2019).

Assessing land degradation and identifying potential sustainable land management practices at the subnational level in

Lebanon. Environmental Monitoring and Assessment 191: 567. https://doi.org/10.1007/s10661-019-7739-y.

https://doi.org/10.1007/s10661-019-7739-y
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Flowchart of work

31
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Losses and Land Productivity Dynamics maps
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Extent of the different classes of Land Productivity Dynamics of the period 

1999-2013 (left) and spatial distribution of Soil Organic Carbon of the year 

2016

Losses in vegetation cover in forest (left), grassland (middle) and cropland (right) between 2000 and 2013
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Net Primary Productivity maps

Maps of average NPP in 2000 (left), in 2013 (middle) and NPP image differencing (right)

@MedRINetwork

Area prone to land degradation
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Spatial distribution of areas prone to land degradation using the relative degradation score of data from 1999 to 2013 in forest (left),

grassland (middle) and cropland (right)
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Combining field and EO data

35
Maps showing the different land degradation indicators from the WOCAT analysis
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Quarries and construction demolition wastes

36

Mitri G., Nasrallah, G. and Nader (2021). Spatial distribution and landscape impact analysis of quarries and waste dumpsites. 

Environment, development and Sustainability. https://doi.org/10.1007/s10668-020-01169-z
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Flowchart of work
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Very High Resolution images (2008, 2014 

and 2017)

Grid production of the 

study area

Digitization

Shapefiles of quarries from previous 

assessments (points and polygons)

Delineation of CDW dumpsitesDelineation of quarries and sand 

removal sites

Quarries and CDW maps

Digital Elevation Model/slope

Rainfall Soil Land cover 

Change in water runoff 

volume

Administrative map 

Viewshed assessment

NRCS-CN model 

(Watershed level)
Volume of aggregates

Landscape visual pollution
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Updated maps of quarries and CDW sites
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Map of existing quarries (left), CDW dumpsites (middle) and both quarries and CDW dumpsites (right)
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Monitoring vegetation recovery

39

Subset maps of NDVI image differencing within delineated quarries (left) and CDW dumpsites (right)
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Impact on surface water runoff
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Map of the watershed drainage network and existing quarries and CDW dumpsites (left) and map of hydrological soil groups of the

watershed (right)



3/9/2021

21

@MedRINetwork

Strategic and visual impacts

41

Location of quarries versus location of 

sites strategically banned for quarrying 

activities

Map of visual impact from quarries (left), CDW dumpsites (middle), and either from quarries or CDW dumpsites 

(right) 
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