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Introduction

Changing climatic conditions in marine and lake environments has a direct impact on their water
level changes. In the lake environment and middle latitudes of the Earth, cold periods accompanied
with decreasing air temperatures, increasing rainfall and decreasing evaporation. This situation leads
to a Pluvial period, which is the result of rising lake water levels. Conversely, during warm periods,
with increasing temperature, decreasing rainfall and increasing evapotranspiration over a long period
of time, it is possible to see lake water level decrease. According to data from the history of climate
change based on the northern Atlantic and Greenland cores, as well as the historiography of Henrich
event from the Cold era, Henrich 1 and 2 may portray the coldest climatic conditions in the last
glacial period in quaternary. If this is true, more moderate phases (still dryer than current ones) may
overcome the region's conditions in parts of the course. The younger Dryas is also a form of
Henrich's event, and it can be considered the latest era of Heinrichs events. This research was carried
out with the aim of identifying and rehabilitating climatic changes in the late Pleistocene and finding
the evidence of cold weather in the northwest of Iran by studying the Urmia Lake terraces as an
indicator of climate change.

Methodology

During field studies, 24 lake terraces were identified at a height of 1298 meters to 1365 meters above
global mean sea level. Determining the age of 6 terraces was achieved using carbon 14 method. The
results of the determination of the age of the fluctuations in the Urmia Lake water level were
matched with the climatic events in the late Pleistocene, and the climate conditions in the region were
reconstructed by linking the time between the lake water fluctuation event and the climate change in
this period. In addition, in order to confirm the results of this study and its verification, the results of
the review of the long-term fluctuations in the water level of Urmia Lake were adapted with the
results of the lake level fluctuations of the "Dead Sea.

Discussion

The rise of the Urmia Lake water level in the late Pleistocene coincides with the northern glacial
period of Worm. The four dated lake terraces in this study synchorn with the Henrich 4 and 5 climate
events. These events have been linked to the expansion of glaciers in northern Europe at the end of
the Pleistocene, reflecting the impact of the climatic conditions of Iran on the cold times of Henrich.



The evidence of the Henrich Cold Periods in Iran was identified for first in this research. At the
Urmia Lake, During Heinrich event, lake water level has increased, indicating the impact of these
climate changes on the area of the country.

Results

The results indicate that the present semi-arid region of the studied area, possibly in the cooler
periods of Henrich, may have changed to a more humid climate and these events coincided with the
occurrence of pluvial periods and the increase in precipitation, reduced evaporation and temperature
in this region of the country. This has led to an increase in the amount of water entering the rivers in

the catchment area of the Urmia lake, and the formation of lakes terraces in the Pleistocene. The rise
of Urmia Lake water level in the late Pleistocene synchronic with 4th and 5th Heinrichs Cold periods
and associated with the rise of the "dead sea " lake water. This evidence confirms the verity of the
results obtained from this study.

Keywords: Northwest of Iran, late Pleistocene, Heinrichs Events .
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