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Climatic variability

• Upper chart shows global temperature

changes from instrumental data for

1850-2020 temperature over the oceans

(blue line) and temperature over the land

(red line).

• Lower chart shows global surface

average temperature over the same

period according to four different

datasets, as well as decadal averages.

Source: IPCC (2021)



Change in snow cover*

Samman, A. 2019. Spatio-temporal analysis of snow cover estimations in Lebanon in preparation by Amira Samman. M.Sc. Thesis supervised by 
Mitri, G., University of Balamand, Koura.



Recurrent drought conditions (1)*

Kobrossi, J., Karam, F. & Mitri, G. Rain pattern analysis using the Standardized Precipitation Index for long-term drought characterization in 
Lebanon. Arab J Geosci 14, 44 (2021). https://doi.org/10.1007/s12517-020-06387-3

• Climate change is expected to alter future rain patterns and occurrences 
of drought events. 

• The amplitude of the change may broadly differ across seasons.
• The amplitude of the change broadly differed across seasons. 

https://doi.org/10.1007/s12517-020-06387-3


Mahfouz, P., Mitri, G., Jazi, M., and Karam, F. 2016. Investigating the temporal variability of the Standardized Precipitation Index in Lebanon. 
Climate, 4, 27; doi: 10.3390/cli4020027

Recurrent drought conditions (2)*

 1 

Yearly SPI (SPI-12) over the period 1951-2000 using VASClimO dataset



Forest fires and species migration (1)*

Salloum, L. and Mitri, G. 2014. Assessing the temporal pattern of fire activity and weather variability in Lebanon. International Journal of 
Wildland Fire. Volume 23(4): 503-509. http://dx.doi.org/10.1071/WF12101.

The length of the fire season was negatively correlated with 
mean annual precipitation (R2 ¼ 0.836, P , 0.01, n ¼ 11)

fire probability increased in seasons that were warmer and 
drier than average.

an increase in the length of the fire season might be a sign of a 
changing climate.

the risk of fire occurrence in Lebanon could increase in future 
years,

http://dx.doi.org/10.1071/WF12101


Mitri, G., Jazi, M., and McWethy, D. 2014. Investigating temporal and spatial variability of wildfire potential with the use of object-based image 
analysis of downscaled global climate models. South-Eastern European Journal of Earth Observation and Geomatics. Volume 3, No. 2S, 251-254.

Forest fires and species migration (2)*

An increasing trend in the extent of burned areas correlate

s with an increasing trend of average monthly KBDI begin

ning in March.

A decreasing trend in burned area beginning in December

corresponds to a decrease in KBDI



Mitri, G., Jazi, M., McWethy, D. 2015. Assessing Lebanon’s wildfire potential in Association with current and future climatic conditions. In: Keane, 
Robert, E.; Jolly, Matt; Parsons, Russel; Riley, Karin. 2015 Proceedings of the large wildland fires conference; May 19-23, 2014; Missoula, MT. 
Proc. RMRS-P-73. Fort Collins, CO: U.S. Department of Agriculture (USDA), Forest Service, Rocky Mountain Research Station, pp 318-321.

Forest fires and species migration (3)* A significant increase in KBDI values affecting a total area of 1143 

km2 was predicted between current and future climatic conditions. 

The KBDI can be viewed here as an early warning tool for fire 
potential and severity in Lebanon
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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.

Forest fires and species migration (4)*



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.

Forest fires and species migration (5)*



EL Halabi, A, Mitri, G, and Jazi, M. 2014. Monitoring post-fire regeneration of Pinus brutia in Lebanon. In. Advances in forest fire research, 
Viegas, Domingos Xavier (ed.). Imprensa da Universidade de Coimbra, Portugal, p. 564-568.

Forest fires and species migration (6)*

Post-fire emerged shrubs vary between
resprouters, reseeders and facultative
species.

Mostly observed species were Calicotome
villosa, Cistusspp, Notobasis Syriaca,
Pistacia palaestenia, Quercus spp.,
Rhamnus spp., Sarcopterium
spinosum,and Spartium junceum

https://digitalis.uc.pt/en/content/livro?id=34013


EL Halabi, A, Mitri, G, and Jazi, M. 2014. Monitoring post-fire regeneration of Pinus brutia in Lebanon. In. Advances in forest fire research, 
Viegas, Domingos Xavier (ed.). Imprensa da Universidade de Coimbra, Portugal, p. 564-568.

Forest fires and species migration (7)*

Recovery of the shrub cover was negatively correlated with elevation and drought

https://digitalis.uc.pt/en/content/livro?id=34013


MoE/UNDP, 2011. Climate change vulnerability and adaptation. Lebanon’s Second National Communication Ministry of Environment/UNDP

Forest fires and species migration (8)*

 A number of authors believe that species migration may not be fast enough to cover dispersal requirements

under the predicted rate of climate change

 A number of authors highlight the fact that future climate change projections on species range shifts and/ or

extinction result from over-simplified species-based models and, therefore, they should be interpreted with care.

 A number of species may have larger margins for in-situ adaptation to climate change before reaching the

migration threshold.

 Migration capability is dependent on each species’ seed production and dispersal strategies. Nevertheless,

predicting the distance that seeds can travel depends on a great variety of processes

 Existing Cedar forests are seriously threatened by future changes as most of existing stands are already

present at the mountain peak line and will face impossible challenge moving upwards at the exception of the

Bcharre forest. Their migration northward is also seriously challenged by the important fragmentation of forests

and natural habitats in Lebanon.

 Anticipate future change might include the need to plan future migration anticipation (current ongoing research)



Land and Natural Resources Program, Institute of the Environment, University of Balamand

Forest fires and species migration (8)*

Lebanon: New projects in high 
mountain lands including the 
assessment of assisted 
migration of species



Forest fires and species migration (9)*

Land and Natural Resources Program, Institute of the Environment, University of Balamand
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