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Case Study: The Kadisha River (North Lebanon) 

 
Coordinates:  

34˚12’ and 34˚27’ North latitudes 35˚50’ and 

36˚07’ East longitudes 

 

Population: Exceeding 10,000 inhabitants/ km2 

(23,000 inhabitants/ km2 in Tripoli) 

 

Mean water annual 

discharge rate 

(262 million/m3  ) 

 

Length: 44.5 km 

basin: 493 km2 (97% mountainous) 
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Climate 

 

• Mediterranean climate (mild winters and warm summers) 

 

•  Mean annual rainfall (1600 mm at Kadisha grove and 700 mm at river 

mouth) 

Case Study: The Kadisha River (North Lebanon) 

5 



6 

Geology 

Case Study: The Kadisha River (North Lebanon) 



Land use and Water usages 

 

Case Study: The Abou Ali River (North Lebanon) 
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DI-SPME 

 Extraction 

GC-ITMS/MS 

analysis  

3. Data Processing 

Statistical analysis 

 and Quantification  
1. Collection of water 

 samples 

PAHs 

Method A 

Pesticides 

Method B 

2. 
Analysis 

Methodology Flowchart 
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Compounds 

Occurrence of pesticides in surface water samples  
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Occurrence of pesticides in groundwater samples 

Contamination of Water Samples With Pesticides 
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Pesticides Range 

(ng/mL) 

Mean 

(ng/mL) 

Standard 

Deviation 

Methomyl 0- 3.282 1.497 0.735 

Methamidophos 0- 0.985 0.208 0.334 

Chlorpropham 0- 0.093 0.017 0.019 

HCB 0- 1.795 0.251 0.403 

Dimethoate 0- 0.82 0.059 0.114 

Alachlor 0- 0.960 0.29 0.176 

Endosulfan I 0- 0.234 0.102 0.04 

Ethion 0- 0.138 0.043 0.064 

4,4’-DDD 0- 0.194 0.075 0.08 

Pesticides Range 

(ng/mL) 

Mean 

(ng/mL) 

Standard 

Deviation 

Methomyl 0-0.716  0.447 0.252 

Alachlor 0-0.391  0.254 0.123 

Cyprodinil 0-0.400  0.148 0.179 

Endosulfan I 0-0.266  0.056 0.041 

4,4’-DDD 0-0.146  0.076 0.057 

Methoxychlor 0-0.092  0.016 0.027 

lambda-

cyhalothrin 

0-0.187  0.056 0.067 



Bad Publicity 
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7 11 14 16 

Spatial Distribution of Pesticides 
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And 

recreational 

activities 

Urban 

Discharge 

 Domestic waste 

Endosulphan I 

Alachlor 
Dimethoate 

Methamidophos 

Ethoprophos 

Cyprodinil 

 

   Total Concentration of Pesticides in surface water samples (ng/mL)  
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4 10 12 

4,4’-DDD 

Ethoprophos 

HCB 

Ethoprophos 

4,4’-DDD 

 

Spatial Distribution of Pesticides 

   Total Concentration of Pesticides in groundwater samples (ng/mL)  

9 

Chlorinated 

or pesticide 

mixes 

Alachlor 0.101 to 0.332 ng mL-1 

Methomyl > 0.1 ng mL-1 

 

Leitão et al., (2014)  
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B1/B4=Aug 2015/2016 

B2/B5=Oct2015/2016 
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Mapping of Contaminated Groundwater Sites 

< 0.1 ng/mL  Safe 

 > 0.1 ng/mL  Critical 
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Distribution of PAHs by Sampling Sites in Surface Water Samples 
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Distribution of PAHs by Sampling Sites in Groundwater Samples 
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Composition Profiles of PAHs 
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Ant/Ant + Phe ∑LMW/ ∑HMW 

Sources of PAHs in Ground Water Samples 

PAHs isomers pair ratios of specific sources 

Source DR1 

Ant/ Ant+Phe 

DR2 

Flt/ Flt + Pyr 

DR3 

BaA/ BaA + Chr 

DR4 

ΣLMW/ΣHMW 

Petrogenic <0.1 <0.4 <0.2 >1 

Wood and coal combustion >0.5 

Coal Combustion 0.2-0.35 

Pyrogenic >0.1 0.4-0.5 <1 

Vehicular emissions and 

combustion 

>0.35 



Sources of PAHs in Surface Water Samples 

Ant/Ant + Phe BaA/BaA+Chry 

Flt/Flt+Pyr ∑LMW/ ∑HMW 



Conclusions & Perspectives 

 

 

 

Topics in progress as a continuity for this research 
 

• Monitoring of inorganic chemical contaminants   

• Study of the occurrence and distribution of heavy metals. 

• Study of microbiological contamination of surface and groundwater  

• A GIS-based groundwater and surface water pollution assessment by physical, chemical and  

microbiological contaminants.  

 

Topics related to environmental pollution monitoring: 
  

• Monthly monitoring of PAHs in the same sampling sites to study spatio-temporal distribution 

• Study of the occurrence, distribution and sources of PAHs in the sediments, air and rain  

• Seasonal monitoring for pesticides in the watershed of Abou Ali River, 

• Essays on the use of passive sampling devices for the continuous monitoring of pesticides in rivers 
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        The water quality along the watershed of Abou Ali River was studied: 

A. Surface water :Considerable contamination by PAHs and Pesticides was noticed especially 

at the lowest part of the river. 

B. Groundwater: Absence or low PAHs concentrations by PAHs were  noticed while some 

points were critically contaminated by one or more of the studied pesticides. 

 



Shall Abou Ali River be clean one day? 
Like this !! 

Questions? 
27 


