
Nutrients mobilization in an altered wetland: a case study of coupling 

groundwater principles with the Concept of Critical Source Area 

By  

M. Iggy Litaor and M. Shenker 

1Tel-Hai College, Dept. of Biotechnology and Environmental Sciences, Upper Galilee 

12210, Israel 

2 The Hebrew University of Jerusalem, P.O. Box 12, Rehovot 76100, Israel 

Oral Presentation 

The spatiotemporal changes in the hydrogeology of the Hula altered wetland may 

influence the water quality of Lake Kinneret, which provides up to 30% of the potable 

water for the state of Israel. The main objectives of this work were to study the 

groundwater flow characteristics in this wetland and assess the potential impact on 

water quality downstream. We conducted variography of hydraulic heads, decision-

tree model of major ions, determined the hydraulic conductivity (K), and δ2H/δ18O 

ratios to ascertain the spatial and vertical distribution of hydrogeological parameters. 

We also performed large-scale field experiments (≥ 1 km2) to assess the connectivity 

between the waterways and the wetland's aquifer. The wetland aquifer is fragmented 

by 3 parent-materials, namely deep peat, shallow peat/marl complex and marl sub-

aquifers. The tree-based model, the isotopic ratios and K determinations suggest that 

the deep peat is composed of one homogeneous layer characterized by low K (0.001 

m d-1). The other two sub-aquifers are consists of 3 hydrostratigraphic layers; (i) 

vadose zone, (ii)  layer with well developed macropores at depth of 1.5 to 4m and (iii) 

an aquitard layer at depth of 4 to 15 m. The temporal head fluctuations, the high K 

values of the second layer (> 170 m d-1), the average water velocity (62 m d-1) and the 

large volume of water flowing to and out of the two sub-aquifers during large-scale 



field experiments all attest to the excellent connectivity with waterways. On the basis 

of these results, we adapted the concept of critical source area which claimed that 

most of P loss in a catchment derived from small areas which coincide with specific 

transport mechanism. The high connectivity of this altered wetland coupled with the 

particular spatiotemporal flow attributes of the JR and drainage canals provide this 

particular transport mechanism which partially explains the observed P & S loads in 

the river. 

 


