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Spring Tunnels in Ancient Israel and the Jerusalem Hills: Physical,
Geographical and Human Aspects

Azriel Yechezkel, Institute of Archaeology, The Hebrew University of Jerusalem;
Amos Frumkin, Institute of Earth Science, The Hebrew University of Jerusalem

Over 190 Spring Tunnels were built in the Land of Israel in the course of history. The majority of these
tunnels are located within Israel's central mountain range and especially in the Jerusalem hills. The
phenomenon probably dates back to the Iron Age Il (2700 years BP) and is closely associated with
the development of irrigated farming systems, landscape design and the establishment of agricultural
settlements. This study presents a comprehensive picture of this phenomenon, by using advanced
research tools such as GIS, and is based on the statistical comparison of 21 different parameters for two
kinds of springs in the Jerusalem hills: 69 with tunnels and 61 without tunnels. The selected parameters
are divided into three categories: Geological-geomorphological characteristics (formation, soil group,
dip), physical-hydrological (slope, precipitation, discharge etc.) and spatial characteristics (elevation
differences with nearest ridge/stream channel, distance from Jerusalem, etc.).

The results of this study underline the spatial aspects of the phenomenon, especially the connection
between the Old City of Jerusalem and the spring tunnels in its vicinity. The study also highlights
the physical advantages of the eastern sections of the Soreq, Refaim and Kesalon river basins,
which explains the archaeological record of these areas. Keywords: spring tunnels, Jerusalem hills,
geohydrology, Israel's central mountain range.
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Classical excavated

Plateau systems with air shafts N
Laterite P: Perched aquifer U: Unconfined aquifer
I: Impermeable layer A: Air shaft/access well
S: Suranga E: Entrance

U: Unconfined aquifer

U e 4 Yater table
Dug well systems Syphon systems
S: Suranga
W: Water tank

C: Cavern in the laterite hill

Laterite 42 PVC pipe
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