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Abstract

The consequences of climate change could be so severe and extensive that the issue has
prompted human societies to change their subsistence system and adopt strategies to deal
with those challenges. In the past, droughts and the reduction in water resources caused seri-
ous problems for human societies and made it difficult for water-dependent communities to
continue living in a specific region and area. In order to get out of the crisis, many communi-
ties either migrated to favorable areas or attacked other communities. In the second millenni-
um BC, Central and West Asia witnessed large-scale human migrations and violent invasions,
which apparently overlapped with climatic stresses. The extensive migration of Aryan tribes
and predatory invasions of the Sea Peoples in Egypt, Levant, Anatolia, and Greece during the
second half of the second millennium BC coincided with the 3.2 ka BP mega drought event.
This research, with an environmental archeology approach, actually tries to warn about the
unfortunate consequences of global warming, i.e. climate migrations and social tensions.
Here, the reason for population displacements and attacks on civilizations in the second mil-
lennium BC has been investigated from the climatic perspective. The Paleoclimate research
indicates frequent climatic events in the early Late Holocene in Central and West Asia, which
probably triggered many socio-political events.
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Introduction

One of the most unfortunate conse-
quences of climate change is forced mi-
gration. According to the prediction of
the Intergovernmental Panel on Climate
Change, millions of people are likely to
be displaced from their lands or will be
forced to migrate in the coming decades,
mainly due to extreme weather events
and their effects on the subsistence pat-
terns of communities (IPCC, 1990: 103;
Portner et al., 2022: 62-63). Besides, water
stress has the potential to cause inter-
nal riots, war, migration, and insecurity
by disrupting agricultural, animal hus-
bandry, and industrial activities (Unfried
et al., 2022; Swain, 2015). This research,
with the environmental archaeology ap-
proach, actually, intends to warn about
the unfortunate consequences of climate
change, because climate-related mi-
grations can become big challenges for
countries that absorb migrants. In addi-
tion, global warming researches give ar-
chaeologists an insight to analyze similar
events in the past. According to research
in Iran, drought and rising temperatures
cause an increase in the migration of
villagers due to the negative effects on
agriculture (Jahangirpour & Bakhshood-
eh, 2020). In archaeological studies, the
abandonment of rural settlements in the
third millennium BC in North Central
Iran (Shaikh Baikloo et al, 2016; 2020;
Schmidt et al., 2011) and northern Iraq
(Weiss et al., 1993) has been determined
due to climatic change. In northern Mes-
opotamia, people apparently moved to
the Tigris and Euphrates deltas in the
southern regions due to severe droughts
and dust storms caused by the 4.2 ka BP
Megadrought event. In addition, it is pos-
sible that in the Early Bronze Age, the
villagers of North Central Iran migrated
to the northern humid regions, especially

the Gorgan Plain. A pessimistic hypoth-
esis is also that severe climatic hazards,
famines, and outbreaks of deadly epi-
demics drastically reduced the popula-
tion of this region in the early third mil-
lennium BC (Shaikh Baikloo, 2020: 40).
Roman Ghirshman (1939; 1954; 1977)
proposed the hypothesis of Aryan mi-
grants/invaders to the Iranian plateau
based on the excavations at Tepe Sialk
in Kashan and the period of long-term
cultural decline between Sialk IV (Early
Bronze Age) and Sialk V (Iron Age Ceme-
tery A) as well as the appearance of gray
pottery and burials in the mid-second
millennium BC. Other excavations at
Tepe Hissar, Damghan (Schmidt, 1937),
Tepe Giyan, Nahavand (Contenau &
Ghirshman, 1933; 1935), and Tepe Has-
sanlu in the south of Lake Urmia (Dys-
on, 1965; 1972; 1989) strengthened his
hypothesis, which increased in number.
Although with more advanced studies,
especially Archaeogenetics, this hypoth-
esis is no longer in its original form, the
issue of human migrations in the sec-
ond millennium BC is still valid. Robert
Dyson (1965) and Kuyler Young (1967)
believed that the transition from the
Bronze Age to the Iron Age in Tepe Has-
sanlu was accompanied by significant
cultural changes so that the Iron Age I
cannot be considered a continuation
of the previous culture and must have
indicated the presence of new people
(Aryans) in the region. Young (1965)
based on the comparative study of Iron
Age gray pottery in Tepe Hassanlu, Guy
Tepe, Dinkhah Tepe in Northwest Iran,
and Tepe Sialk, Tepe Khorvin, and Tepe
Qeytarieh Tehran in North Central Iran
introduced the appearance of this type of
pottery as a sudden event. In fact, Dyson
and Young attributed the Iron Age gray
pottery to Aryan peoples. Furthermore,
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Fig. 1. The Extent of the Bronze Age and Iron Age Cultures in Central Asia.

Young (1985) believed that the gray pot-
tery of Northeast Iran had nothing to do
with the Aryans.

In the first half of the second millen-
nium BC, the civilizations of the Indus
Valley, Central Asia, and East Iran col-
lapsed and it seems that other peoples,
probably the Indo-Iranians, replaced
them. Other than that, other migrations
and invasions also occurred in Southwest
Asia. The attacks of the Sea Peoples to
Western Asia Minor, the Levant, and the
Nile Delta around 1200 BC, which led to
the fall of the Hittite, Ugarit, and Myce-

naean civilizations and challenged the
Egyptian civilization, were important
events of the last quarter of the second
millennium BC. Interestingly, even the
story of the exodus of the Israelites from
Egypt is related to this time. High-reso-
lution paleoclimate research indicates
that between 1250 and 950 BC, a cold and
dry period called the 3.2 ka BP drought
event occurred, which was probably the
main cause of migrations, invasions, and
all kinds of socio-political tensions in
the Middle East (Shaikh Baikloo, 2021;
Kaniewski et al., 2019a). In this article,
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using paleoclimate research, the climat-
ic conditions of the second millennium
BC are reconstructed in order to inves-
tigate the cause of the aforementioned
events with an environmental archae-
ology approach. It is worth noting that
water-dependent communities were too
vulnerable to any climatic fluctuations,
and therefore, in order to survive, it was
necessary to take effective action and use
a variety of adaptation and resilience
strategies. However, in some cases, they
could not withstand climatic events. Ira-
nian people, who always have been fac-
ing such challenges, often had effective
cultural responses to deal with droughts.
Most likely, the expansion of the pasto-
ral nomadic subsistence system in Iran,
especially in the Bronze and Iron Ages,
was a strategy to adapt to climate change
(Shaikh Baikloo & Chaychi, 2020).

Migrations and Invasions during the
Second Millennium BC

Aryans

Proto-Indo-European homeland was
the grasslands, north of the Black and
Caspian Seas in what is today Ukraine
and southern Russia, also known as the
Pontic-Caspian steppe (Anthony, 2007:
83). According to a known hypothesis,
the Indo-Europeans gradually migrat-
ed to Europe and Central Asia in sever-
al waves over hundreds of years from
the Chalcolithic to the Bronze Age, one
branch of which was the Indo-Iranians.
The Indo-Iranian tribes were nomadic
or semi-nomadic pastoralists who herd-
ed a variety of animals including goats
and sheep, but their economy was based
on cattle breeding. Milk, dairy products,
meat, and leather were produced from
this animal; its urine was used as a pu-
rifying agent; its dung fueled the fire; it
could pull carts or plows; and further-

more, it played a central role in the reli-
gion of the Aryans (Malandra, 1983: 6-7).
The common hypothesis says that the
migration of the Indo-Iranians from the
steppes of Central Asia to the south was
done in several stages: the first took place
between the 20" and 17" centuries BC;
the second stage between the 16™ and
14™ centuries BC is related to the tribes
that entered the Indus River valley and
replaced the Harappan civilization; the
third phase of migration between the 13"
and g'" centuries BC is related to a branch
of these tribes that came to the Iranian
plateau. Based on archeological findings,
the migration of the third group had
been to Northeast Iran (Kuz'mina, 2007:
452-454).

In the wide region that was the pas-
sage of Aryans to Iran, during the second
millennium BC, the Andronovo culture
(ca. 2000-1450 BC) in western Siberia
and the Central Eurasian steppes, the
Bactria-Margiana archaeological com-
plex (BMAC) or the Oxus/Amu Darya
civilization (ca. 2250-1700 BC) and Yaz I
culture (ca. 1500-1000 BC) in Turkmeni-
stan existed (Fig. 1). In the early second
millennium BC, the Indus Valley civiliza-
tion transitioned to the post-urbaniza-
tion phase, and the civilizations of Tepe
Hissar, Shahdad, Tepe Yahya, Altyn Depe,
and Gonur Depe gradually declined
during the first half of the second millen-
nium and were abandoned (Grigoriev,
2021; Lyonnet & Dubova, 2020; Sataev
et al., 2019; Vidale, 2017; Ascalone, 2006;
Possehl, 1997) (Fig. 2).

According to Archaeogenetics, it
has been determined that firstly, all the
people living in Iran have genetic ho-
mogeneity, regardless of language dif-
ference (Farjadian et al, 2o011; Nasidze
et al., 2008); Secondly, the Iranian peo-
ple have a significant genetic difference
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Fig. 2. The Geographical Situation of Southwest Asia. The Red Circles Indicate the Iron Age Sites and the
White Squares Show the Paleoclimate Sites Mentioned in the Article.

from Anatolia and the Levant, meaning
they show the greatest genetic similari-
ty with the Caucasian people (Lazaridis
et al., 2016; Schonberg et al., 2011; Nasid-

ze et al., 2006); Thirdly, the populations
that have been called Aryan in the histo-
ry of Iran have not been very significant
on the gene pool of Iranian natives, al-
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Fig. 3. The Invasions of Sea Peoples to Egypt, Levant, Anatolia, and Greece in1200-1150 BC (Netchev, 2022)

though their significant cultural effects continuity in Iran during the Bronze Age
on the language and religion of Iranians and the newly arrived people were not so
cannot be ignored (Vahdatinasab et al, numerous that they could gain genetic
2017). This means that there was cultural superiority over native Iranians. Besides,
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Fig. 4. The Battle of Ramses III and The Sea Peoples in The Nile Delta. Scene From the North Wall at Medi-
net Habu, Thebes (Sandars, 1987: 126-127)

the issue of the arrival of these ethnic
groups to the Iranian plateau faces a
challenge. It is worth mentioning that
the main discussion is not about wheth-
er the Aryans entered Iran from the
northeast or northwest, but the reason
for this migration is important. Based on
the recent Archaeogenetics, the hypoth-
esis of the migration path of Aryans has
been reversed. The mountainous region
of the Caucasus, as a south-north bridge,
had been the route of the first migration
of Aryans to the steppes of Eurasia, and
the Indo-European language was actual-
ly divided into several branches from the
south of the Caucasus in Iran. One of its
branches went to Anatolia, another to
India, and the third one to the Yamnaya
culture, also known as the Pit Grave cul-
ture or Ochre Grave culture (ca. 3300-
2600 BC) through the Caucasus to the
Pontic-Caspian Steppe and then went to
Eastern Europe (Wang et al., 2019; 2018).
According to the Avesta, Vendidad,
Fargard 1 (1992: 659-660): “The first good
land and country that I, Ahura Mazda,
created was Iran-vij (airyana waéjah), on
the banks of the good Daitya river. So,

then the deadly demon (Ahriman) came
and created the dragon in the Daitya Riv-
er by mischief and made the demon-cre-
ated winter dominate the universe. There
are ten months of winter and two months
of summer and in those two months, the
weather is cold for water, soil, and trees.
Winter brings the worst damage there.”
Can these statements be based on real-
ity? Has a severe climatic event caused
the migration of Aryans? Paleoclimate
research is able to resolve this ambiguity.
Further, previously, the location of Iran-
vij was not known, but it may have been
the Iranian plateau.

The Sea Peoples

No ancient inscription mentions any-
thing about a confederacy called “Sea
Peoples”. The name was used for the first
time by Gaston Maspero in ca 1881 CE.
This French Egyptologist came up with
the term because the ancient reports
claim that these tribes came “from the
sea”. or from “the islands”. but they never
say which sea or which islands. Names of
the tribes which comprised the Sea Peo-
ples have been given in Egyptian records
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as Sherden, Sheklesh, Lukka, Tursha,
and Akawasha. Outside Egypt, they also
attacked the Hittite Empire, the Levant,
and other regions around the Mediter-
ranean coast. They are considered one
of the major contributing causes (or the
primary cause) to the Late Bronze Age
Collapse between ca. 1200 and 1150 BC
(Mark, 2009) (Fig. 3).

The Sea Peoples presumably originat-
ed from various regions such as Western
Anatolia, the Aegean Sea, the Mediter-
ranean islands, and Southern Europe.
The aim of their attacks was probably
only looting, which they violently caused
killing and damage. Besides, the issue of
migration has also been raised by some
researchers but no evidence of this hy-
pothesis has been found in Egyptian in-
scriptions (Drews, 1995: 48-61). They may
have been from the Aegean tribes, invad-
ers from Central Europe, soldiers who
joined pirates, or immigrants affected
by climatic hazards or earthquakes. The
collapse of Near East civilizations in the
last quarter of the second millennium BC
attributed to the attacks of sea people.
These civilizations were suffering a dry
climate event and famine around 1200
BC (Kaniewski et al., 2015; 2019b).

The three pharaohs who have record-
ed their battles with the Sea Peoples are
Ramesses II (reign 1279-1213 BC), Mer-
neptah (r. 1213-1203 BC), and Ramesses III
(r. 186-1155 BC). All three claimed great
victories over their enemies and their
inscriptions provide the most detailed
evidence of the Sea Peoples. Ramesses
II tells about how he defeated the Sea
Peoples of Sherden in a sea battle in the
second year of his reign. Besides, in the
inscription of his army’s victory over the
Hittites, he points out that the Sea Peo-
ples were present in the armies of both
opposing sides (Kitchen, 1982: 40-41).
Merneptah also wrote on the walls of the

Karnak temple and on the famous Mer-
neptah stele from his funerary temple
at Thebes about the alliance of Mereye,
the leader of the Libyans, with the sea
people as fierce enemies to attack Egypt
and defeat them in the fifth year of his
rule (Shaw, 2000: 294-295). The most
important source of discussions about
the Sea Peoples is the inscriptions of the
mourning temple of Ramesses III of the
2oth dynasty of Egyptian pharaohs in
Medinet Habu, Thebes, located in Upper
Egypt. This report is related to the war in
the eighth year of the reign of Ramesses
[T (O’Connor, 2000; Roberts et al., 2008)
(Fig. 4).

Considering that the first year of the
pharaoh’s reign is not precisely known,
this event may be related to 1178/1177 BC.
Based on radiocarbon dating, the chaotic
scene of the battle of boats and warriors
in the Nile Delta has been dated between
ca. 1188 and 1177 BC (Bronk-Ramsey et al.,
2010; Kaniewski et al., 2o11; Cline, 2014).
In this invasion, as in the earlier one,
the Sea Peoples were allied with Libyans
and they had already destroyed the Hit-
tite state in ca. 1200 BC. As in the past,
Egyptian documents record a glorious
and crushing victory in the city of Xois
in which many of the Sea Peoples were
killed or enslaved. After that, there are
no more reports about the Sea Peoples
in Egyptian historical documents. One
of the negative consequences of this war
for the Egyptian state was the emergence
of economic problems that caused the
tomb construction workers to strike (Le-

sko, 1994: 38).

Climatic Conditions in the Second
Millennium BC

Iran and Indus Valley

The research on Lake Neor Ardabil in-
dicates an increase in dry climatic con-
ditions during the 4.2 ka BP (2200-1900
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BC) and 3.2 ka BP (1250-950 BC) drought
events, and between these two periods
the dust flux was at a minimum (with a
peak in ca. 3600-3700 BP) which indi-
cates an increase in humidity (Sharifi et
al., 2015). According to the Katalehkhor
Cave research, Zanjan, the humidity
gradually decreased with oscillations
during the second millennium BC and in
ca. 3000 BP reached its minimum. How-
ever, in the mid-millennium, the humid-
ity was higher than in the early and late,
which displays the effect of the men-
tioned drought events (Andrews et al.,
2020). Such conditions are also illustrat-
ed by the paleoclimate research on Lake
Kongor in Gorgan Plain (Shumilovskikh
et al., 2016). The research on Lake Zarib-
ar, Kurdistan, suggests that after the 4.2
ka BP event, in the early second millen-
nium BC, the humidity increased signifi-
cantly, but during the millennium, it fol-
lowed a decreasing trend (Stevens et al.,
2001). The research on Lake Urmia rep-
resents a gradual decrease in humidity
during the second millennium BC, which
reached its minimum with the onset of
the 3.2 ka BP event (Sharifi et al, 2019).
The research on Lake Van in eastern Tur-
key also shows such conditions (Wick et
al., 2003). The 3200 ka BP event seems
to have drastically reduced the rainfalls
associated with the Westerlies. The pa-
leoclimate research on the north of the
Red Sea (which is important for the re-
construction of the climate of the south,
southwest, west, and center of Iran) also
clearly shows this event, while the rest of
the second millennium BC had a higher
humidity (Arz et al., 2003). Paleoclimate
research on a peat bog near the Konar
Sandal site, Jiroft (which is important for
the reconstruction of monsoon rains)
indicates dry periods around 4000-3800
and 3400-2800 BP. Around 3800-3400 BP,
a more moderate climate prevailed (Gur-

jazkaite et al., 2018).

Paleoclimate research near the Indus
River Delta (core 63 KA) indicates dry
climatic conditions from about 4200 to
3200 BP, with a relative increase in hu-
midity in ca. 3500 BP. In the last quarter of
the second millennium BC, humidity in
this region has been gradually increasing
(Staubwasser et al., 2003). The research
on the Gulf of Oman (core M5-422) il-
lustrates almost the same conditions.
According to these two studies, the dri-
est climatic conditions prevailed during
the 4.2 ka BP event (Cullen et al., 2000).
Recent research conducted near Konar
Sandal has shown that the most severe
drought of the Holocene occurred during
this event (Safaierad et al., in press).

Central Asia

During the Late Bronze Age and Early
Iron Age, between 4000 and 3000 BP, the
water level of the Aral Sea did not exceed
42 to 43 meters above sea level. This indi-
cates the dry climatic conditions of this
region during the mentioned period (Bo-
roffka et al., 2006; Boroftka, 2010). The re-
search on the sediments of Lake Kalakuli
at the westernmost edge of Xinjiang an
open freshwater lake with a maximum
depth of 20 m located at an altitude of
3650 m indicates relatively warm and
dry conditions between about 4200 and
3400 BP. After that, a gradual cooling
process started, which, stopped with a
warmer and drier period between about
3000 and 2700 BP and then reached the
coldest and wettest conditions at ca.
2500 BP (Aichner et al., 2015). Another
study on the Uluu-Too cave located on
the southern rim of the Fergana Valley in
Kyrgyzstan shows a dry climate in 4000-
4700 BP. At ca. 4300-4200 and 4000 BP,
the humidity increased to some extent.
Around 4000-3500 BP, humidity gradual-
ly decreased and dry conditions reached
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a peak around 3600 BP. In the following,
the humidity increased around 3500-
3200 BP, but thereafter, it gradually de-
creased again and reached the maximum
drought around 2500 BP. Besides, around
3600, 3200, and 3000 BP, the dust input
increased which indicates drought peaks
(Wolff et al., 2017).

Levant

Research on Dead Seaain-gedi shore in-
dicates relatively humid climatic condi-
tions with some decreasing fluctuations
in the first half of the second millenni-
um BC. From 3400 BP to the end of this
millennium, humidity decreased drasti-
cally (Litt et al., 2012). The paleoclimate
research on Ras al-An Qamishli in Syria
(Bryson & Bryson, 1997) and Jeita Cave
in Lebanon (Verheyden et al., 2008)
also show almost the same trend. These
studies clearly indicate the drought peak
in the 3.2 ka BP event. According to the
Greenland Ice Sheet Project 2 (GISP2),
which identified significant warming
at 3300 BP (Alley, 2004), the relative
increase in humidity in the interval ca
3500-3200 BP, visible in the studies of
Katalehkhor cave (Andrews et al., 2020),
Lake Neor (Sharifi et al,, 2015), Lake Ze-
ribar (Stevens et al, 2001), Lake Urmia
(Sharifi et al,, 2019), Jazmourian Playa
(Vaezi et al., 2019), Konar Sandal Jiroft
(Gurjazkaite et al., 2018), Indus River Del-
ta (Staubwasser et al., 2003) and Uluu-
Too Cave in Kyrgyzstan (Wolff et al,
2017), was probably related to this warm
period.

Summary

By examining paleoclimate research
(with an emphasis on high-resolution re-
search), it can be summarized that after
the 4.2 ka BP dry event, which lasted un-
til about 3900 BP, the humidity increased
to some extent, but apparently, until

about 3500 BP, relatively dry conditions
with fluctuations in improving humidity
prevailed. It seems that there was a dry
event centered around 3600 BP. Then,
since ca. 3500 BP, the humidity increased
for about two to three centuries, but with
the occurrence of the 3.2 ka BP event, the
humidity decreased significantly until
the early first millennium BC. Therefore,
the Late Bronze Age and the Early Iron
Age in Central Asia and Southwest Asia
were associated with numerous climatic
oscillations (Fig. 5).

Conclusion

Drought has always been a fatal event
for the water-dependent farmer and live-
stock breeder communities and forced
them to carry out various resilience
strategies in order to survive. Migration
has been one of the important strategies
of human adaptation to severe climatic
and environmental changes, which is
still happening in connection with glob-
al warming. In ancient times, migrations
were associated with violence in many
cases due to the cultural level of the im-
migrant people or not being accepted by
the destination natives. Due to the fact
that today’s climatic migrations because
of political restrictions are definitely not
as easy as in ancient times, the difficult
migration conditions of people suffered
by climate change can increase violence
and social conflicts. The invasions of Sea
Peoples and extensive migrations of Ary-
ans, which coincided with the climate
stress, caused socio-political tensions
for a long time and led to the collapse
of some ancient civilizations during
the Late Bronze Age. According to pa-
leoclimate research, probably the most
severe abrupt climate change in the sec-
ond millennium BC was the 3.2 ka BP
drought event. During this event, many
migrations and invasions occurred in the
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Middle East. The Sea peoples destroyed
the civilizations of the Eastern Mediter-
ranean, Asia Minor, and Greece, and they
attacked Egypt several times, and accord-
ing to Egyptian historical sources, they
suffered heavy defeats. From this time,
for three to four centuries, many civiliza-
tions in this region experienced historical
darkness. On the Iranian plateau, where
there was a significant cultural disrup-
tion during the Late Bronze Age, a new
culture emerged in the second half of the
second millennium BC, which is known
as the Iron Age. Traditional knowledge
indicates a widespread migration of Ary-
an peoples to Iran at that time. However,
the Archaeogenetics show that not only
there were no large-scale migrations to
the Iranian plateau (because a new and
dominant gene pool did not appear), but
even migrations from the Iranian plateau
through the Caucasus to other regions
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