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ABSTRACT 

The data from a precipitation sampling program in Israel show the synoptic scale history of 
the air masses to be the predominant factor which controls the isotopic data. Within a single 
storm, the passage of a front is always associated with values most depleted in the heavy 
isotopes. Local factors and especially the enrichment of the heavy isotopic species resulting 
from partial evaporation of rain in low lying stations, are superimposed on these large-scale 
effects. 

1. Introduction 

The stable isotope composition of precipitation 
follows certain rules related to climatic and 
geographic factors, summarized as the effects of 
latitude, altitude, distance from the coast (the 
water source) and the amount of rain 
(Dansgaard, 1964). Based on the data from a 
world-wide monthly-averaged precipitation col­
lection program, Yurtsever and Gat (1981) 
showed the changes in isotopic composition to be 
correlated with temperature; a Rayleigh law de­
scribes the depletion of the heavy isotopic species 
in the air moisture by rainout (Gat, 1980). The 
isotopic composition of the hydrogen and oxygen 
in water is expressed in units of bD and b 180, 
respectively. The bD and b180 values of the 
precipitation, in most cases, follow a relationship 
such as b D = 8 · b 180 + d, the so-called Meteoric 
Water Line (MWL) relationship. For a world-

1 The storm water collection program was initiated 
by Michael Rindsberger with the aim of a meteorologi­
cal and, eventually, paleo-climatic interpretation. Due 
to the untimely death of Michael, this program was cut 
short. The data which have been obtained and their 
phenomenological evaluation are presented by his 
colleagues and teachers, in honoured memory of a 
devoted scientist and a dear friend. 
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wide average d = 10%0 (Craig, 1961) but higher 
values of d > 15 %0 , are found in the Eastern 
Mediterranean Sea area (Gat and Dansgaard, 
1972); d was named the "deuterium excess 
parameter" by Dansgaard (1964). The value of d 
is believed to relate to the conditions under which 
evaporation takes place at the source area for 
atmospheric moisture (Merlivat and Jouzel, 
1979), implying that the subsequent rainout from 
such air-mass is invariant with regards to d. 
However, partial re-evaporation of water from 
falling rain droplets under dry conditions may 
perturb (decrease) the value of the deuterium 
excess parameter in the residual rainwater. 

The dependence of the isotopic compositions 
in the meteoric water cycle, namely of both b 180 
and d, on climatic parameters has been utilized in 
attempts to reconstruct paleoclimates. For this 
purpose, one tries to reconstruct the mean 
isotopic composition of past precipitation based 
on the isotopic composition of proxy materials 
and compare it to that of present-day precipi­
tation. A prerequisite for any such use, however, 
is the understanding of how the isotope data of 
rain events are related to either local or global 
climate parameters and how the individual rain 
data combine to form a seasonal and yearly 
average. 


















